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Abstract
The modes of production of silt in sufficient volumes to form loess deposits remains debated. In
periglacial regions, glacial grinding typically prevails and is a non-controversial means to
produce abundant silt. Nonglacial mechanisms proposed include eolian saltation, fluvial
comminution, salt weathering, and derivation from silt-rich protoliths. Additionally, chemical
weathering in soil profiles of tropical and mediterranean climates—a hypothesis first proposed in
the 1980s—has garnered significant attention as a potentially effective means for silt production
but has not been rigorously tested. Here we investigate weathering in Mediterranean, granitoid-
hosted soils in northeastern Spain and southern France to test the efficacy of weathering for silt
generation from coarse-grained hosts. Textural and geochemical data indicate that, despite
significant evidence for chemical weathering, these profiles are dominated by sand and gravel,
with only minimal (average across all profiles ~7.9%, average of individual profiles range 5-
10%) mud (clay + silt). Provenance data indicate the influence of allochthonous additions of dust
to several profiles, especially those in Spain and coastal France, with data from dust traps
confirming contributions from sources in north Africa, as well as other potential sources in
southern Europe. Although mud modes (17-52um) from the profiles encompass common loess
modes, the amount of mud produced in these weathering profiles is insufficient to create
significant loess deposits, challenging the oft-cited hypothesis of the efficacy of chemical

weathering for silt production.
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Assessing the Origin of Silt in Mediterranean, Granitoid-Hosted Soils
Introduction
When dust, or eolian silt accumulates on land in sufficient volume it can form loess deposits. But
the starting point is generation of the silt. In the case of the loess deposits of the midwestern U.S.
and Europe, the silt emanated predominantly from glacial grinding beneath Pleistocene ice
sheets, a well-known mechanism for silt production (e.g. Smalley, 1966; Pye, 1995; Assallay,
1998). But loess also occurs in warm-desert regions, such as the Negev loess of Israel. Crouvi et
al. (2008) suggested silt generation by eolian saltation for the Negev loess, although others have
disputed the efficacy of eolian saltation in general for silt generation (Swet et al., 2019; Adams
and Soreghan, 2020). Other mechanisms proposed for producing silt non-glacially include fluvial
comminution (e.g., Wright and Smith, 1993), frost- and salt weathering (e.g., Pye and Sperling,
1983; Wright, 2001), and derivation from silt-rich protoliths (e.g. tuff, siltstone, phyllite). In a
widely cited paper (>700 citations), Nahon and Trompette (1982) suggested that weathering
profiles in tropical and mediterranean climates generate abundant silt sufficient for sourcing
loess deposits. More recently, however, Bonar et al. (2023) disputed this; they found that eolian
inputs of allochthonous dust are important contributors to the fines in the granitoid-hosted soils

of both their hot-humid (Puerto Rico) and hot-arid (Southern California) study sites.

Southern Europe, especially areas proximal to the Mediterranean Sea, are affected by
Mediterranean winds, also known as sirocco winds, that originate over the Sahara Desert and
ferry material across the Mediterranean Sea into Europe (Orli¢ et al., 1994; Belhadj-Khedher et
al., 2020). These sirocco winds carry dust from the Sahara Desert that can mix with moist air

over the Mediterranean Sea and cause red rains, also known as “blood rains,” as well as red snow



in the Alps (Ozsoy and Ornektekin, 2009, Raviglione and Barberis, 2018). Some of the earliest
documentations of such events occurred when the Greek poet Homer attributed bloody rains to
Zeus in “The Illiad” (Tatlock, 1914), and when the Roman historian Livy documented blood
rains (White et al., 2013). In more recent history hundreds of red rains have occurred in countries
such as Italy, France, and Spain (Avila et al., 1997; White et al., 2013). Additionally, both
satellite observations and modeling show dust from northern Africa traveling north across the
Mediterranean Sea and west across the Atlantic Ocean and accumulating in various locations
along the way (Kandler et al., 2007; Coz et. al, 2009; Escudero et al., 2011; De La Campa et al.,
2013; Wang et al., 2023). Several studies (Prospero et al., 1970; Glaccum and Prospero, 1980;
Muhs and Budahn, 2009; Muhs et al., 2007, 2010, 2021; Bonar et al., 2023) have documented
additions of allochthonous dust from north Africa to parts of Europe and the Atlantic, and as far
west as Puerto Rico, Barbados, and Bermuda. In particular, the well-known terra rossa soils atop
limestone in many parts of the greater Mediterranean are linked to allochthonous dust influx

(Durn, 2003; Yaalon, 2009; Mubhs et al., 2010).

The proximity of southern Europe to large dust sources in northern Africa implies that the
addition of allochthonous dust might form a significant contribution to granitoid soils in the
Mediterranean region. In this study we revisit Nahon and Trompette’s (1982) hypothesis that
weathering in mediterranean soils is an important mechanism for the production of silt for loess
deposits by assessing the relative contributions of autochthonous generation (chemical
weathering) versus allochthonous additions (eolian dust) of fines in granitoid-hosted soils in
areas of southern France and northeastern Spain. The goal of this study is to assess the origin of

the silt fractions within these soils and to test the significance of autochthonous vs. allochthonous



contributions of silt. By scrutinizing the efficacy of potential mechanisms by which silt forms,
this study contributes to the greater body of work on assessing the origin and significance of

loess deposits.

Geologic and Climatic Settings

To test the significance of autochthonous vs. allochthonous contributions of silt to soils in the
western Mediterranean, we identified six sites hosted atop granitoid bedrock. We selected
granitoid lithologies because the crystal sizes are generally at least one to several orders of
magnitude larger than silt (Blatt, 1967; Hoskin and Sundeen, 1975, 1985), thus eliminating the
possibility of pre-existing silt-sized material in the host rock. Early studies on weathering of
granitoid bedrock pointed to crystal sizes as a control on size modes of weathered material (Blatt,
1967), with further investigation leading to assertions that crystal textures in addition to crystal
sizes are controls on the weathering of material into specific finer grain sizes such as silt (Harrell
and Blatt, 1978). Three sites are in northeast Spain (Spain group), and three lie in southern and
southeastern France (France group). Table 1 lists bedrock lithology along with location,
elevation, and climate data for each site. Sample site names reflect nearby villages, but for
simplification, we refer to sites hereafter using the reference names shown in Table 1 and Figure
1, specifically, Coastal Spain, Inland Spain, and the Pyrenees for the Spain Group, and Coastal

France, Inland France 1 and Inland France 2 for the France Group.
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Figure 1: Map of field area with sample localities. Weathering profiles indicated with yellow
stars, dust traps indicated with a red star. Reference names shown in larger font, original sample
names shown in parentheses.

Table 1

Metadata for each sample site, including location, elevation, bedrock lithology, Kdppen climate classification, mean annual precipitation, and mean annual temperature.

Group Spain Group France Group
Sample Name FRAN CLAD PYR1 REYNES LE-BESSE LE-MUY
Reference Name Coastal Spain Inland Spain Pyrenees Inland France 1 Inland France 2 Coastal France
Location (41.659537,2.502939) (41.857255,2.56385) (42.613412,0.765752) (44.066904, 2.731944) (44.078236,2.711090) (43.450003, 6.578099)
Elevation 277m 445m 1550m 770m 767m 560m
Bedrock' ) Granite Quartz Monzonite Granodiorite Granite Granite Granite
Composition
Képpen Climate Csa Cfb Dfb Cfb Cfb Csa
Classification
Mean Annual 650-750mm 700-800mm 1100-1200mm 1400-1500mm 1400-1500mm 800-900mm
Precipitation (mm)
Mean Annual 16-179C 15-160C 5-60C 12-130C 12-130C 15-160C

Temperature (°C)
All bedrock units were emplaced during the Paleozoic, mostly during the significant magmatic
activity associated with various stages of the collisional Variscan or Hercynian orogeny (Pouclet
et al., 2017). Today these bedrock units are exposed in various massifs across the study

region. Carboniferous to Permian age granitoids (granite, granodiorite, and quartz monzonite)



underlie the sample sites in northeast Spain. Carboniferous granite underlies the coastal France
site, and the Cambrian Pinet Orthogneiss underlies both sites in southern France. The Pinet
Orthogneiss (Pinet Massif) formed during the collision of Gondwana and Laurussia during the
early Hercynian Orogeny (Pin, 1981) and is part of the greater French Massif Central. The
French Massif Central comprises granitic and metamorphosed basement uplifted into a massive

plateau around 20-30 million years ago (Faure et al., 2009).

The climate across the study region is generally temperate with warm to hot summers and
varying levels of aridity (Table 1). The six sites fall into three KSppen climate designations. The
Cfb designation characterizes the Inland Spain site and the two Inland France sites and refers to a
Temperate Oceanic Climate characterized by mild winters, warm summers and no distinct dry
season. The Csa designation characterizes the Coastal Spain and Coastal France sites and refers
to a Hot-summer Mediterranean Climate with mild winters, hot, dry summers and a dry summer
season. The Dfb designation characterizes the Pyrenees Mountains site and refers to a Warm-
summer Humid Continental Climate, characterized by cold, snowy winters, warm summers, and
no dry season. All sites excepting the Pyrenees site are upland settings (200-1000 m elevation),
with the coastal sites characterized by higher temperatures and lower rainfall relative to the
inland sites. The Pyrenees site, at 1550 m elevation, is mountainous with mild summers and

snowy winters.

Winds affecting the study areas emanate from both mainland Europe and north Africa. Two
predominant wind patterns, the mistral and tramontane, originate in mainland Europe and are

north-northwesterly, blowing between the Pyrenees and the Massif Central (tramontane), or



between the Massif Central and the Alps (mistral), through the Rhone River Basin, toward the
Gulf of Lion (Obermann et al., 2018). Southerly (sirocco) and southeasterly (Marin) winds also
affect the Mediterranean region, with the sirocco winds delivering hot, dry air and dust from the
Sahara Desert and affecting all of southern Europe (Orli¢ et al., 1994), and the Marin winds

bringing warm moist air and rain to the French and Spanish coasts (Fig. 2).
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Figure 2: Map of the western Mediterranean and north African region showing major wind
patterns and dust source regions. Mistral winds are displayed with an orange arrow coming from
the north through south-central France. Tramontane winds are indicated by a red arrow from the
northwest across the Pyrenees Mountains. Yellow arrows emanating from multiple locations
across north Africa represent the Sirocco winds. Marin winds are displayed with a green arrow
directed across the Mediterranean Sea from the southeast. Potential dust source regions in
Africa (vellow shapes) are modeled from Muhs et al. 2021.

Methods
At each site, a one-meter vertical profile was excavated on road cuts to a depth of at least 1 m to
expose fresh material. Sediment samples were collected from the surface down at 10 cm

intervals to at least one meter depth where possible; additionally, a fresh and weathered bedrock



sample was collected. We sampled the freshest bedrock available at five of the six sites; we used
the bedrock at the Inland France 1 site to represent both that site and the Inland France 2 site
given that the same bedrock (Pinet Orthogneiss) underlies both (Appendix Fig. 3), and a fresh
sample was unavailable at the second site. Point-count analysis (n = 400 points) of bedrock thin
sections was used to confirm modal mineralogy and lithology. Sample sites were selected to
avoid anthropogenically altered areas such as cultivation and infrastructure and can be described
as “modern” profiles that likely record time-averaged climate conditions prevailing through the

late Pleistocene to recent.

In addition to the sampled vertical profiles, two dust traps were deployed. The dust traps were
placed in closest proximity to the coastal Spain site near the village of Montseny (Fig.1). Using
locally available materials, we emulated the
classic USGS design (Reheis & Kihl, 1995)
suitable for relatively arid regions. Each dust

trap consisted of a 25-cm diameter pan covered

D

with a suspended UV-resistant plastic mesh

holding glass marbles (Fig. 3). The glass

marbles replicate a gravel surface, help ‘
eliminate leaves and extraneous matter and help ~ Figure 3: Dust Trap Design

prevent damage to the traps by animals. The dust traps were then secured to a fixed object with
zip ties. Table 2 lists the locations and descriptions of the dust traps. After 10 months of field

collection, the trapped sediment was washed into clean Nalgene bottles using distilled water.



Table 2

Metadata for each dust trap site, including location, elevation, and location description

Sample Name Dust Trap #1 Dust Trap #1
. (41.779527,2.431423) (41.770427, 2.408971)
Location . .
Coastal Spain Coastal Spain
Elevation 1650m 813m
Locatl.on‘ ~5m above ground level. ~2.4m above ground level.
Description

Table 2: Dust Trap metadata.

In the lab, sediment samples were subsampled using the cone-and-quarter method to ensure a
representative fraction for further processing. Samples were wet sieved with distilled water to
separate the gravel (>2 mm), sand (62.5um-2mm), and mud (silt+clay, i.e., <62.5 um, using the
Udden-Wentworth scale) fractions, then dried and weighed to assess mass. The mud fractions
were then treated with acetic acid for 24 hours to remove carbonate, rinsed with distilled water
and centrifuged (three times), then treated with hydrogen peroxide for 24-48 hours to remove
organic material, followed by rinsing with distilled water and centrifuging (three times). Finally,

the samples were freeze dried and weighed.

The mud fractions were then analyzed both granulometrically and geochemically. For
granulometric analysis, a representative aliquot of the mud was suspended in distilled water, a
few drops of sodium hexametaphosphate dispersant added, and the vial sonicated for one minute
prior to analysis using a Malvern Mastersizer 3000 laser particle-size analyzer (LPSA).
Geochemical analysis was conducted by ALS Global including whole rock analysis using ICP-
AES and trace element and rare earth element analysis using ICP-MS on the mud fractions from

the vertical profiles and dust traps as well as the fresh and weathered bedrock from each site.



RESULTS

Granulometric Data

The mud (<62.5 um) fraction of the dust trap sediment yielded modes of 34 um and 29.5 pm
(Fig. 4), which falls in the medium to coarse silt range using the Udden-Wentworth scale
(Wentworth, 1922). Sediment samples from all three Spain profiles are sand dominated with
moderate to minor gravel and minor mud. Within this group, samples from the Coastal Spain
profile have the highest amounts of sand (59%-86%), with moderate (14%-36%) gravel and
minor (2%-8%) mud (Fig. 6), with sand abundance peaking at ~30-60 cm depth and gravel
abundance peaking low in the profile (70 cm-100 cm depth). Mud modes range between 23-44
um, with no consistent trend with depth, but the finest mode at 30 cm and coarsest modes deeper
(50-60 cm). The Pyrenees profile is similarly sand dominated (61-81%) with subordinate gravel
(8-28%) and minor mud (6-13%). Mud and gravel fractions in the Pyrenees profile generally
increase with depth. Modes of the mud fractions range between 22-33 um and remain relatively

uniform from 20-80 cm, with the coarsest mode at 80 cm and the finest mode at 10 cm (Fig. 6).

Spain Dust Trap #1 Spain Dust Trap #2
5 5
Mode: 34um Mode: 29.5um

(0] [0]
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0 0
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Figure 4: Dust trap granulometric data.

The Inland Spain profile is also sand dominated (68-78%) with subordinate gravel (13-22%) and

relatively minor mud (4-15%). Mud content in the Inland Spain profile generally increases with




10

depth. Grain size modes of the mud in this profile range between 19-36 um, with the coarsest

mode at 60 cm and the finest mode at 10 cm and no consistent trend with depth (Fig. 7).

In general, sediment samples from all three France profiles, Inland France 1, Inland France 2,
and Coastal France, exhibit larger amounts of gravel compared to the Spain Group profiles. The
Inland France 2 profile exhibits the largest gravel fraction (31-68%) of the France Group, with
moderate fractions of sand (26-63%) and minor mud (4-12%). The Inland France 2 profile
exhibits the highest sand content in the upper 30 cm of the profile and no consistent trend of mud
content with depth. Grain size modes of the mud fractions in the Inland France 2 range between
32-52 pm and show no vertical trend, with the coarsest modes between 50-70 cm and the finest
mud at 40 cm (Fig. 8). The Inland France 1 profile contains mostly gravel (26-67%) and sand
(28-61%) with minor mud (5-13%). The Inland France 1 profile has relatively consistent sand to
gravel ratios from 30-80 cm, with the highest sand content in the upper 30 cm of the profile and
the highest gravel content at 100 cm. Grain size modes of the mud fractions in the Inland France
1 profile range between 25-48 pm, and fine up profile relatively consistently in the upper 70 cm
of the profile (Fig. 9). The Coastal France profile is the least gravel rich (15-38%) of the France
Group, composing mostly sand (56-75%) with minor mud (5-11%). Sand and mud content peak
in the upper 10 cm of the profile. Grain size modes of the mud fractions in the Coastal France
profile show no vertical trends and range between 17- 35 um, with the coarsest mode at 70 cm

and the finest mode at 80 cm (Fig. 10).

In summary, the Spain profiles are dominated by sand, while the profiles in the France Group are

more gravel rich. Both groups have similarly minor amounts of mud (averaging 5-10%), and
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particle size modes of the mud fractions fall predominantly between ~20-40 pm, with slightly

coarser values in the France Group compared to the Spain Group.
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Figure 5: Distributions of particle size fractions within the mud from the Spain group, France
Group, and Dust Traps, using the Udden-Wenthworth (Wentworth (1922) designations of coarse
silt, medium silt, fine silt, very fine silt, clay, and total mud.

To further analyze the granulometry of the mud fractions, Figure 5 shows each sample group and
the dust traps subdivided into constituent categories of coarse silt, medium silt, fine silt, very fine
silt, and clay, using the Udden-Wentworth grain size scale (Wentworth, 1922). Both the Spain
and France Groups show a similar array of grain sizes in the mud fraction, with both groups
consisting mostly of medium- and coarse silt sizes. Clays compose the smallest fraction of the
mud, followed by very fine silt. The average mud percent (~8%) is nearly the same in both
groups. Silt predominates in the mud fraction of the dust traps as well, with all silt sizes (coarse

to very fine) ranging between ~15 and 20%.
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Geochemical Data: Weathering

Major Element Profiles (Al, Fe):

Across all six profiles, Al concentrations in the mud fractions are substantially higher compared
to the associated parent bedrock, indicating Al enrichment during weathering across all localities
(Fig. 5C, Fig. 6C, Fig. 7C). General trends in the mud fractions between the Spain Group and the
France Group include a higher abundance of Al (12-14 wt. %) in the France Group compared to
the Spain Group. The Al content in the France Group profiles is relatively uniform with only
minor variations with depth, such as a slight increase (~1-2%) in Al content down the Inland
France 1 profile and a shift in Al content (~2%) at 40 cm depth in the Inland France 2 profile. In
the Spain Group, Al content ranges from 8-12 % and is relatively uniform throughout the Inland
Spain profile. Both the Coastal Spain and Pyrenees profiles exhibit increasing Al content down

the upper half of the profile.

Compared to the associated parent bedrock, Fe content in the mud fractions of all the profiles
have generally similar values to the bedrock (Fig. 5C, Fig. 6C, Fig. 7C). The Fe content in the
Spain Group is generally higher (3-7 %) than Fe content in the France Group (2-5 %) and
exhibits increasing trends of Fe down the upper half of the profile. In the France Group, Fe
content remains relatively uniform throughout the profiles with only minor depth variations such
as slight shifts (~1-2%) in Fe content at 40 cm and 80 cm in the Inland France 2 profile, 20 cm

and 70 cm in the Coastal France profile, and 20 cm in the Inland France 1 profile.

The combination of higher Al content and lower Fe content in the France Group suggests a

greater degree of chemical weathering and clay mineral development here in general compared
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to the Spain Group, likely reflecting differences in climate, especially precipitation, between the

two groups.

A-CN-K

Major element data from the bedrock and mud fractions from all six profiles illustrate weathering
trends and intensities, utilizing the dimensionless CIA (Chemical Index of Alteration) value (Eq.
1), and the A-CN-K diagram (Fig. 8; Nesbitt and Young, 1982; Algeo et al., 2025). Fresh granite
or granodiorite bedrock typically exhibits a CIA of ~45-55 (Nesbitt and Young, 1982). Lightly
weathered material generally has a CIA value >65, while moderately weathered material
generally exhibits CIA values between 65-85. Intense weathering, which usually signifies ultra
kaolinite-rich material, generally results in CIA values >85 (Nesbitt and Young, 1982, 1984,
1989).

CIA = AL,0; 100
~ (41,0, + Ca0" + Na,0 + K,01”
Equation 1: CIA equation using molar proportions of Aluminum, Calcium, Sodium, and
Potassium oxides to calculate a value that indicates the intensity of weathering. CaO* is the

CaO content only from the silicate fractions (Nesbitt & Young, 1982).
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Figure 8: A-CN-K Diagram with dust trap, bedrock and mud samples plotted. CIA ranges for
each sample set are also displayed.

All five bedrock samples exhibit CIA values below 61, consistent with minimal weathering.
Bedrock from the Spain Group exhibits CIA values of 51-57, while bedrock from the France
Group records CIA values of 54-61. For the Spain Group, (Coastal Spain, Inland Spain, and
Pyrenees), all mud samples exhibit moderate weathering with CIA values ranging from 60-75.
Both the bedrock and mud from the Coastal Spain site plot nearest the CN apex, likely reflecting
the higher concentration of plagioclase feldspar (35%) relative to alkali feldspar (27%) in the
bedrock here (Appendix Fig. 1). Similarly, the Inland France 1 bedrock plots nearest the K apex,
likely reflecting the higher concentration of alkali feldspar (48%) relative to plagioclase feldspar
(11%) in this bedrock (Appendix Fig. 1). The Inland Spain mud samples are the least intensely
weathered overall compared to the other mud samples in the study. This could reflect the relative
aridity at the Inland Spain site compared to the other sites (Table 1), consistent with the less

pronounced weathering here.
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In general, muds from the France Group, (Coastal France, Inland France 1, and Inland France 2),
exhibit more weathering than those from the Spain Group, with CIA values for France muds
ranging from 71-83 and showing a greater difference in values relative to their associated
bedrock (54-61). Both the bedrock and muds of the Inland France 1 profile plot nearer to the K
apex than any other sample set, likely reflecting the significant alkali feldspar content (48%) in

the bedrock here (Appendix Fig. 1).

Weathering distributions show all the mud fractions trending toward the A apex in A-CN-K
space (Fig. 8), demonstrating the loss of soluble cations associated with feldspar leaching. The
dust trap mud exhibits a CIA value of 98 which suggests a highly weathered composition;
however, the grain size modes of 29.5 um and 35 pm suggests it is predominantly quartzose silt

with some aluminous clay.

CIA values vary with depth throughout each profile (Fig. 5D, Fig. 6D, Fig. 7D). Profiles in the
Spain Group exhibit CIA values (60-75) that peak between ~40-60 cm. In the upper 40 cm of the
Coastal Spain and Pyrenees profiles, weathering intensity increase down the profile. The Inland
Spain profile on the other hand exhibits a narrower range of CIA values (62-68) that peak at 60

cm depth.

Profiles in the France Group exhibit CIA values (71-83) that peak between ~30-40 cm depth,
with the exception of the Inland France 1 profile which exhibits dual peaks at 30 and 60 cm.
Weathering intensity increases down the profile, from surface to 40 cm depth, much like the

Coastal Spain and Pyrenees profiles from the Spain Group.
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Geochemical Data: Provenance

Depth Plots

Ti/Zr ratios are commonly used to identify shifts in provenance because both elements are
relatively immobile during weathering, meaning a shift in the ratio of Ti/Zr highlights an
allochthonous input of material that differs from the geochemistry of the host bedrock. The Spain
Group exhibits the highest-amplitude changes in Ti/Zr ratio, most notably in the Inland Spain
and parts of the Coastal Spain profiles, signifying shifts in provenance (Fig. 5F and Fig. 6F). The
Inland Spain profile exhibits the most erratic behavior, with Ti/Zr ratios ~3-7x higher in the mud
fractions than the associated parent bedrock, with a major spike between 30-60 cm depth. The
Coastal Spain profile exhibits a mid-profile spike in the Ti/Zr ratio, ~1.5x higher in the mud
fractions than the associated parent bedrock, suggesting fine-grained allochthonous material may
be undergoing illuviation down profile, corresponding with a relative increase in mud content at
approximately the same depth. The Coastal Spain profile also exhibits a depletion in the Ti/Zr

ratio in the mud fractions compared to the bedrock at 90-100 cm depth.

In the France Group, Ti/Zr ratios are more uniform, with the Inland France 2 profile exhibiting
little to no change in Ti/Zr ratio between mud fractions and bedrock, and the Inland France 1
profile exhibiting only ~2x higher Ti/Zr ratio in the mud fractions compared to the bedrock
peaking at 20-30 cm depth. These relatively invariant trends suggest minimal allochthonous
input. The Coastal France profile is the exception, showing high variability throughout the
profile, with ~1.5-2x higher Ti/Zr ratios in the mud fractions compared to bedrock at multiple
depths between 10-60 cm, but a lower Ti/Zr ratios in the mud fractions compared to the bedrock

between 80-100 cm depth. Overall, the Spain Group profiles show higher and variable Ti/Zr
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ratios compared to the France Group, suggesting a greater contribution of allochthonous material

in the Spain samples.

Similarly, Ti/Rb ratios are commonly used to identify shifts in provenance because Ti is
considered an immobile element associated with more mafic material, while Rb is considered a
mobile element associated with more felsic material (Pearce and Cann, 1973; Chappell and
White, 1974). Although Rb can become concentrated in finer-grained weathering products
(Srodon & Jewula), mud modes exhibit no significant relationship with Rb content (Appendix
Fig. 2) for this sample set. All profiles in the study exhibit higher values of Ti/Rb in the mud
fractions compared to the bedrock, with the Spain Group exhibiting higher amplitude (~2-6x)
changes than the France Group (~2-3x) (Fig. 5E, Fig. 6E, Fig. 7E). Profiles from the Spain
Group also exhibit more variation in Ti/Rb ratios than the France Group, which show relatively
stable Ti/Rb values, especially throughout the Inland France 1 and Inland France 2 profiles. Most
shifts in Ti/Rb track, to some degree, trends in Ti/Zr. However, some shifts in the Ti/Rb ratio

also follow other geochemical trends such as shifts in Al or Fe, especially in the Spain Group.

Overall Ti/Zr and Ti/Rb variations point to more significant provenance shifts in the Spain
Group compared to the France Group, where ratios are generally more stable with depth. The
more pronounced shifts in the Ti/Rb ratio in the mud fractions relative to parent bedrock suggest
a potential provenance shift to more mafic sources, more evident in the Spain Group profiles

compared to the France Group profiles.

La-Sc-Th:
To further investigate provenance, mud fractions from all profiles and the dust traps were plotted

together with their corresponding bedrock on a La-Sc-Th ternary diagram (Fig. 10). These trace



21

elements have long been used in provenance studies owing to their relatively low mobility
(Taylor and McLennan, 1985). In addition to samples from this study, African dust collected in
Barbados, originating from the Sahara/Sahel region of Africa from Muhs (2007) is also plotted
for comparison, along with samples from the Rhone loess and Rhone alluvium from the Rhone
River Basin of France (Bosq et al., 2020) and bedrock collected from the French Massif Central
as a part of the Lotout et al. (2016) study. The profiles from the France Group exhibit trends
toward the Th apex and/or the Th-Sc join for the Coastal France profile, relative to the associated
parent bedrock. This trend likely reflects the influence of weathering as Th constituents remain
behind while more mobile elements are removed, resulting in an enrichment of Th relative to
soluble material (Liu, 2024; Wu et al., 2024). The samples from the Spain Group (Coastal Spain,
Inland Spain, and Pyrenees) are more tightly clustered near the La-Th join than the samples from

the France Group (Coastal France, Inland France 1, and Inland France 2).

The mud from the dust traps and two muds from the top of the Pyrenees profile (from the
surface, and 10 cm depth), overlap with values of the African dust sourced from the Sahara/Sahel
region from Muhs (2007), indicating the possibility of the same provenance. The Coastal France
bedrock and one mud sample from the Pyrenees site overlap with bedrock from the French
Massif Central (Lotout et al., 2016). The bedrock and one mud sample from the Pyrenees site,
the Inland Spain bedrock, and two mud samples from the Inland France 2 profile overlap with
the Rhone Alluvium (Bosq et al., 2020). The Inland Spain bedrock, and the bedrock and one mud
sample from the Pyrenees sample site overlap with the Rhone loess (Bosq et al., 2020). Hence,
some samples exhibit a mix of geochemical signals between African dust and more regional
(French Massif Central, Rhone River), yet still allochthonous sources. Overall, the majority of

mud samples in the study do not overlap with potential source areas from outside studies but also
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plot significantly displaced relative to their bedrock hosts, suggesting allochthonous sources yet

to be characterized or—for samples trending toward Th, the effects of weathering resulting in Th

enrichment (Liu, 2024; Wu et al., 2024).
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Figure 10: La-Sc-Th ternary diagram with bedrock, mud samples, dust traps, and African dust
data from Muhs et al., 2007. Dust traps and mud samples PYRENEES -0.0 and PYRENEES -0.1,
overlap with previously published African dust data. Bedrock samples overlap with various

sources including the French Massif Central and Rhone Loess and Alluvium.
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Geochemical Data: Weathering & Provenance

Cross Plots

To further investigate the weathering and provenance of the mud fractions, bedrock, and dust
traps, Figure 11 illustrates cross plots of the Eu anomaly (Eu/Eu*) with both LREE to HREE
ratios (Lan/Ybn) and HREE depletion (Gdn/Ybn) using chondrite normalization. All samples in
the study exhibit a negative Eu anomaly (Eu/Eu* < 1). The magnitude of the Eu anomaly can be
an indicator of weathering intensity, with an Eu anomaly value closer to zero indicating more
intense chemical weathering (Yakymchuk et al., 2023) due to the alteration of plagioclase
(Condie et al., 1995; Compton et al. 2003; Babechuk et al., 2014; Joo et al., 2016). From the
Spain Group, the Coastal Spain muds exhibit the most chemical weathering, with Eu anomalies
ranging from 0.25-0.37 compared to bedrock sample values of 0.57 and 0.58 (Fig. 11). Mud
fractions from the Inland Spain profile, have Eu anomaly values ranging from 0.38-0.47, that
overlap the bedrock values of 0.41 and 0.48 and suggest less weathering intensity here. The
Pyrenees profile has mud fractions with Eu anomalies ranging from 0.44-0.64 relative to
associated bedrock values of 0.38 and 0.5, indicating slightly more intense weathering than the

associated mud fractions.

From the France Group, the Inland France 1 mud samples exhibit the most intense chemical
weathering, with Eu anomalies in muds ranging from 0.19-0.33. Similarly, muds from the Inland
France 2 profile exhibit Eu anomalies ranging from 0.23-0.37. The associated bedrock with both
profiles exhibits Eu anomaly values of 0.27 and 0.3, indicating that both the bedrock and mud
fractions from the Inland France 1 and Inland France 2 sites appear to have sustained similar

weathering intensities. The Coastal France profile has mud fractions with Eu anomalies ranging
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from 0.35-0.56 relative to bedrock values of 0.44 and 0.45, indicating a similar weathering

intensity of the bedrock and the associated mud fractions.

The ratio of LREE to HREE (Lan/Ybn) indicates the fractionation between light and heavy REEs
(the slope of a REE plot) and reflects both the chemistry of the bedrock and weathering intensity.
Felsic lithologies tend to be enriched in LREEs and thus have higher ratios (White, 2013; Feitosa
et al., 2020; Wu and Hseu, 2023). Furthermore, higher ratios typically indicate more intense

chemical weathering. The REE spider plots (Fig. 13) illustrate these trends.

Mud fractions from the Spain Group tend to exhibit LREE to HREE (Lan/Ybn) ratios with
values similar to the associated bedrock. Similar ratios of LREE to HREE of mud fractions occur
in the Coastal Spain site (5.1-9.1) and Inland Spain (5.4-11.6). Bedrock differences in LREE to
HREE ratios between the two sites indicate a more felsic bedrock at the Coastal Spain site (6.0
and 7.0) than at the Inland Spain site (9.4 and 9.8). The LREE to HREE ratios of the Pyrenees
mud fractions are slightly higher (8.9-14.0) than the ratios of the rest of the Spain Group mud
fractions, but the associated bedrock also has higher LREE to HREE ratios (12.0 and 15.2)
indicating a more mafic bedrock than the other bedrock samples in study, which is supported by

modal minerology (Appendix Fig. 1).

Mud fractions from the France Group tend to show LREE to HREE (Lan/Ybn) ratios that are
much higher than the associated bedrock, especially in the Inland France 1 and Inland France 2
profiles. Mud fractions for the Inland France 1 profile have a slightly lower range (2.6-12.1) than
mud fractions from the Inland France 2 profile (4.0-13.1), but the bedrock sample underlying

both sample sites has very low LREE to HREE ratios (1.9 and 3.1), indicating much more
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intense weathering in the muds relative to bedrock. The exception to this trend in the France
Group is the Coastal France profile where bedrock LREE to HREE ratios (10.6 and 11.1) fall on

the higher side of the range of LREE to HREE ratios in the mud fractions (1.9-13.0).

Cross plots of the Eu anomaly (Eu/Eu*) with both LREE to HREE ratios (Lan/Ybn), commonly
display distinct chemical signatures for bedrock and sediments, making them a useful
provenance tool. One potential source area was identified using previous data collected by Muhs
et al. (2007, 2021), in similar studies that analyzed African dust collected in Barbados, Bermuda,
and subsurface mooring stations in the tropical North Atlantic Ocean (Van der Does et al., 2018),
as well as samples from the Bodélé Depression in Chad. Dust collected at these locations has
been linked to sources in northwestern Africa and the southern Sahara, transported on trade
winds via the Saharan Air Layer (Muhs et al. 2007, 2021). Most samples in our Spain and France
study sites do not overlap with samples collected by Muhs et al. (2007, 2021), however the dust
trap and mud samples from the Pyrenees profile do overlap with these African sources (Fig. 11).
The dust trap samples specifically exhibit compositions that match with compositions of African

dust collected in Barbados and dust from the Bodél¢ Depression in Chad.

In the cross plot of Euw/Eu* vs. Lan/Ybn, mud samples from the top 20 cm of the Pyrenees profile
overlap with samples from Mubhs et al. (2021), including African dust collected in Barbados,
Bermuda, and in the tropical North Atlantic Ocean, as well the geochemical signatures from the
Bodélé Depression. In the cross plot of Ew/Eu* vs. Gdn/Ybn, mud samples from the top 30 cm of
the Pyrenees profile also overlap with these distant sources including African dust collected in

Barbados and the geochemical signatures from the Bodélé Depression (Mubhs et al., 2021; Fig.
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11). Additionally, both Coastal Spain bedrock samples share similar geochemical signatures with

African dust collected form Barbados.

Comparisons of study site muds with previously published potential sources from the French
Massif Central (Steinmann and Stille, 2008; Couzini¢ et al. 2017; Bosq et al., 2020), Vosges
granitic rocks (Altherr et al. 2000), plutonic rocks from the Variscan Orogeny (Faul and Jager,
1963), and river alluvium from French Massif Central and Rhone River Basin (Salminen et al.
2005) also show some overlaps in composition. Several mud samples from all three Spain Group
profiles and Coastal France profile match various bedrock and sediment samples from southern
Europe on the cross plot of Eu/Eu* vs. Lan/Ybn (Fig. 12). Mud samples from the Coastal Spain,
Pyrenees, and Coastal France profiles overlap with geochemical signatures from the Rhone River
alluvium. Compositions of muds from the Pyrenees profile also coincide with river alluvium
from the French Massif Central (the Ardéche, Céze, Doux, Gard, and Eyrieux rivers; Salminen et
al. 2005). Bedrock samples from the Inland Spain and Coastal France site as well as mud
samples from the Inland Spain and Pyrenees profiles overlap with geochemical signatures from
the Vosges granitic rocks. Bedrock samples from Coastal Spain and Inland Spain as well as mud
samples from the Coastal Spain, Inland Spain, and Coastal France profiles match geochemical
signatures of samples from the French Massif Central. However, the majority of samples from
the Inland France 1 site and all samples from the Inland France 2 exhibit no correspondence with
geochemical signatures from the northern Africa source areas or the southern Europe source

arcas.
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Discussion

Intensity of Chemical Weathering—Evidence for Autochthonous Production of Fines
Overall, metrics of weathering, from major-element trends such as profiles of Al and Fe, and
derivative CIA, to REE element geochemistry including Eu anomalies and LREE/HREE values
indicate that all sites record demonstrable weathering, with weathering intensities at the France
sites exceeding those of the Spain sites. Key indicators of advanced weathering in the France
samples include higher Al wt. % values, higher overall CIA values (71-83) and larger-magnitude
differences in CIA between mud and bedrock, greater Th enrichment, larger magnitudes of the

Eu anomaly, and larger ranges of LREE/HREE.

In general, the greater intensities of weathering recorded at the France sites are consistent with
higher values of mean annual precipitation (MAP) at these sites relative to those in Spain. For
example, the Inland France sites receive almost double (~1400-1500 mm) the mean annual
precipitation (MAP) relative to the Coastal Spain and Inland Spain sites (~750-800 mm). The
MAP of the Coastal France site slightly exceeds (~800-900 mm) that of the aforementioned sites
but is significantly less than the Pyrenees site (~1100-1200 mm) (Meersmans et al., 2012;
Andreu-Hayles et al., 2017). The likely reason for greater precipitation at the France sites is the
abundant humid air and associated rains carried to the French sites by the Marin winds from the
Mediterranean Sea (Millot and Wald, 1982). This increased precipitation likely enhances
chemical weathering. With the exception of comparably cool (5-6° C) conditions at the Pyrenees
site, temperature variations are relatively minor, from 12-13°C at the Inland France sites to 15-
17°C at the coastal sites and Inland Spain site. These results are consistent with the weathering

studies of Demirel et al. (2023) demonstrating water availability as the most dominant climate
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control on weathering. Although differences in MAP are the simplest explanation for the

observed differences in weathering, this presumes similar durations of pedogenesis for all sites.

Furthermore, Al and CIA values indicate that the upper to middle sections of profiles tend to
record the most intense weathering, with mud produced from in situ weathering (autochthonous)
likely undergoing illuviation. However, in some cases these “weathering” trends coincide with
shifts in Ti/Zr and Ti/Rb ratios, indicating changes in provenance. Such a correlation in these
data sets suggests that fines originating at least in part from outside the system (allochthonous)

are being translocated down-profile.

Notably, bedrock samples from the Spain sites generally have more plagioclase feldspar relative
to alkali feldspar and yet exhibit less intense chemical weathering than the more alkali-feldspar-
rich France sites. Given that plagioclase feldspars are generally more weatherable than alkali
feldspars (Bouabid et al., 1995; White et al., 2001), this also reflects a greater influence of

chemical weathering, and attendant accumulation of Al, for example, in the France sites.

Provenance—Evidence for Allochthonous Additions of Fines

Areas of Southern Europe proximal to the Mediterranean Sea are known to receive dust from
northern Africa through satellite observations and modeling (Kandler et al., 2007; Coz et. al,
2009; Escudero et al., 2011; De La Campa et al., 2013; Wang et al., 2023), as well as studies
from limestone-hosted terra rossa soils (Durn, 2003; Yaalon, 2009; Muhs et al., 2010).
Geochemical metrics such as immobile element ratios, La-Sc-Th plots, and REE ratios aid
assessment of the possible role and significance of allochthonous eolian additions to granitoid-

hosted soils in profiles in this study by comparison with geochemical data from muds, bedrock,
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and dust samples collected from published studies (Altherr et al. 2000; Salminen et al. 2005;
Muhs et al., 2007, 2021; Steinmann and Stille, 2008; Lotout et al., 2016; Couzinié et al. 2017,
and Bosq et al., 2020). Data from these analyses indicate contributions of allochthonous material
into the study sites, especially to the Spain sites. For example, the deviations of Ti/Zr and Ti/Rb
values in the muds relative to bedrock in — especially—the Spain sites and the Coastal France
site document the additions of allochthonous dust to these profiles. Our attempts to type these
additions to sources met with mixed results. For example, the La-Th-Sc plot documents overlaps
between the dust trap sample, mud samples from the Pyrenees site, and African dust documented
by Mubhs et al. (2007), but illustrates that other muds deviate from their bedrock sources but fail

to overlap with the dust trap data.

Potential source regions for allochthonous material were selected based on data availability and
proximity to the study sites and thus included sources in both northern Africa (Mubhs et al., 2007;
2021) and southern Europe (Altherr et al. 2000; Salminen et al. 2005; Steinmann and Stille,
2008; Lotout et al., 2016; Couzini¢ et al. 2017; and Bosq et al., 2020). Several potential dust
source regions occur across north Africa (Fig. 2), but uniform geochemical typing for all sites is
lacking. Nevertheless, the match between the dust trap data and the Muhs et al. (2007) data
suggests that African dust additions do contribute to soils in the region. Moreover, the
allochthonous material captured in the dust traps (29.5-34 um) exhibits modes that coincide with

those of the mud fractions in the weathering profiles (17-52 pm).

While the geochemical signatures of many samples from the profiles in this study do not overlap
with samples collected from previous studies in northern Africa, several samples from the

Pyrenees, Inland Spain, Coastal Spain, and Coastal France sites exhibit compositions that
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overlap with geochemical signatures of bedrock, alluvium, and loess in southern Europe,
potentially indicating contributions from that region. However, several mud samples fail to
match the geochemistry of any potential source for which data exist, potentially signaling the

existence of other allochthonous sources yet to be identified.

Implications for Silt Generation and Loess Formation

Both mud contents and particle size distributions of the muds in these granitoid-hosted
weathering profiles bear on assessment of the efficacy of silt generation in these Mediterranean
sites. Critically, profiles from both the Spain and France Groups contain minimal mud—ranging
from 4.8-9.7% and averaging 7.9%. While the mud modes exhibited in the profiles (17-52 um)
encompass the range of modes typical in loess deposits (20-40 um; Tsoar and Pye, 1987;
Assallay et al. 1998), the fractions of mud exhibited in the profiles is paltry. The volumetric
minor amount of mud in all of the studied profiles, despite significant evidence for chemical
weathering, challenges the Nahon and Trompette (1982) hypothesis suggesting weathering in
mediterranean (and tropical) soils as an efficient means to produce significant fines (especially
silt) that are subsequently eroded and transported by wind to form loess deposits. Nahon and
Trompette (1982) suggested silt generation proceeded through in situ chemical weathering and
“splitting” of (mostly quartz) minerals, with no acknowledgement of the possible role of
allochthonous additions to soils as a source for the silt. However, their work largely predated the
now widespread recognition of the importance of dust additions to soils, which was emphasized
in some early publications (e.g. Yaalon and Ganor, 1973), but would take years for general

adoption (e.g. Muhs, 2013).
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Previous studies have documented the influence of parent material on silt content and grain size
(Hoskin and Sundeen, 1985; Wright, 2002). Weathering profiles studied here are hosted on
granitoid bedrock, which is coarse-grained, and thus yields sediment dominated by sand and

gravel with only minor mud.

Conclusion

Results documented from this study of weathering profiles in Spain and France refute the widely
cited hypothesis by Nahon and Trompette (1982) that weathering in mediterranean soils is an
important mechanism for the production of silt that forms loess deposits. Granulometric and
geochemical data from six weathering profiles hosted on granitoid bedrock and subject to
mediterranean and associated climate regimes reveal minimal mud production overall. Profiles in
France exhibit more intense weathering overall than profiles in Spain, despite the similar,
granitoid bedrock underlying all study sites, reflecting generally higher mean annual
precipitation in the France sites compared to the Spain sites. Despite evidence for robust
chemical weathering in several sites, all profiles exhibit minimal mud (especially silt) fractions,
challenging the notion that chemical weathering of granitoid bedrock in mediterranean soils
produces abundant silt. Provenance data indicate the influence of allochthonous additions of dust
to several profiles, especially those in Spain and coastal southern France, with sources from both

northern Africa and southern Europe.
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Appendix 1: Q-A-P diagram showing igneous rock classification of bedrock.
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Appendix 2: Cross plot of Mud Modes vs. Rb content (ppm). R2 value equal to 0.142 indicating a
weak correlation between mud modes and Rb content.
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|WEATHERING | [PROVENANCE
[Weight % | PPM
AlWt.% Fe Wt.% CIA Value Ti/Zr Ti/Rb La Sc Th Eu Anomaly LaN/YbN
839 2.98 62.09 11.28 372 36.00 11.00 9.96 0.63 8.88
9.50 5.01 68.59 18.28 58.80 35.30 11.00 11.30 0.64 10.55
9.92 5.95 71.10 14.14 59.35 47.30 14.00 23.10 0.62 10.98
10.03 539 70.62 13.56 5431 4830 14.00 25.30 0.54 11.22
10.96 4.69 73.87 1210 44.41 56.90 15.00 34.30 0.44 11.24
11.01 4.01 70.39 10.88 39.96 59.50 15.00 3330 047 10.67
LARE 4.92 74.86 17.70 45.66 52.70 13.00 29.60 047 11.09
10.03 4.66 66.68 16.47 4173 68.40 16.00 30.70 0.52 14.01
7.54 334 54.00 14.20 20.56 46.80 8.00 15.95 0.50 15.28
826 5.15 54.00 13.85 22.06 50.70 13.00 19.95 0.38 11.98
9.00 4.60 59.98 1041 50.95 56.30 16.00 32.90 030 8.01
9.84 443 63.17 12.90 4745 56.60 18.00 38.90 035 6.95
1048 522 65.87 13.93 47.26 64.80 22,00 3830 0.34 6.86
10.90 5.99 72.58 18.85 56.24 69.60 24.00 43.90 0.36 7.67
1138 6.25 74.90 29.70 5843 46.40 26.00 40.10 037 5.89
12.07 6.65 74.63 32385 64.69 48.50 25.00 4470 033 5.81
9.87 5.02 67.50 18.69 50.51 49.10 21.00 38.50 0.28 6.79
9.92 5.06 65.55 2215 48.55 49.20 19.00 41.70 035 9.06
10.74 5.46 70.95 20.70 45.23 50.20 20.00 47.80 0.27 5.81
10.80 4.88 67.52 12.05 3947 58.50 18.00 54.70 0.25 5.07
10.80 5.64 68.27 10.72 36.86 66.80 19.00 64.50 0.27 6.01
823 4.01 51.00 19.59 27.49 29.40 9.00 13.95 0.57 7.05
8.60 4.08 51.00 19.43 26.69 27.70 10.00 14.65 0.58 6.04
10.05 6.43 64.94 50.08 32.76 73.60 23.20 52.80 0.40 6.72
9.95 5.65 62.32 32.36 37.37 67.80 22.00 54.40 0.38 538
9.94 6.03 63.70 40.63 4278 73.50 22.00 50.10 0.39 6.21
9.67 5.08 62.80 27.57 46.37 8240 2240 59.30 039 6.18
10.10 4.90 62.95 3427 4943 99.50 23.50 63.30 039 7.19
10.35 574 66.20 46.38 50.80 109.00 26.50 72.40 0.42 8.09
10.10 6.58 68.32 71.07 43.68 99.50 24.90 54.90 0.44 9.63
1015 547 66.19 36.36 55.01 9270 2270 58.00 042 824
10.00 4.68 65.14 40.64 50.84 88.30 21.10 58.80 0.46 9.37
10.50 4.87 65.94 42.66 45.09 97.30 21.00 57.40 0.44 1027
10.50 4.84 6737 42.69 47.51 96.50 20.70 56.40 047 11.62
717 1.93 57.00 10.39 11.85 38.70 5.00 14.45 0.48 9.85
736 377 57.00 14.62 18.58 34.10 7.00 12.20 041 9.37
11.60 3.64 71.14 11.05 18.96 65.60 11.60 39.00 035 13.00
12,50 4.08 73.83 20.00 21.89 29.20 13.95 23.50 047 6.97
1235 5.09 7727 13.59 2442 9.19 19.30 24.70 0.51 1.90
12.80 494 80.66 31.25 26.72 10.00 18.50 18.70 0.56 3.03
12.40 4.98 7829 15.02 23.98 1240 20.70 23.60 0.52 2.87
12.60 517 79.26 18.44 27.52 9.37 22.00 16.30 053 235
11.75 519 76.15 21.05 3296 6.62 19.65 19.00 0.51 1.90
12.60 4.10 78.02 13.61 19.88 20.50 18.65 20.00 0.52 491
1235 3.74 76.50 11.49 19.13 37.70 17.55 22.10 0.46 7.06
12.40 3.44 75.04 839 18.07 36.10 14.75 31.70 0.49 7.28
12.40 339 73.10 7.37 16.19 41.20 15.15 30.40 0.52 7.73
7.62 343 54.00 14.53 10.51 28.90 7.00 1335 045 10.56
7.20 483 54.00 13.62 11.87 27.90 7.00 12.65 0.44 11.09
11.50 3.1 75.52 18.87 9.24 30.60 9.99 23.40 033 741
11.70 338 78.03 19.53 9.97 20.80 10.25 23.00 033 5.09
12.05 425 78.78 23.68 8.40 18.80 9.95 25.10 0.30 5.72
13.15 4.04 82.94 2333 8.41 6.51 10.60 27.80 032 2.66
13.15 345 80.72 19.07 7.99 823 10.75 24.20 0.30 265
13.85 296 82.59 16.91 740 9.83 1040 33.00 0.26 3.59
14.10 261 83.05 15.07 7.05 19.30 10.55 38.60 0.22 6.30
13.85 2.63 82.25 13.84 6.66 17.70 1030 35.60 0.22 5.72
13.55 2.00 80.19 11.99 5.68 29.00 9.69 27.90 0.19 7.93
1335 213 7895 11.64 5.26 47.50 9.76 31.70 0.19 12,07
13.65 2.09 78.16 11.56 511 3370 939 28.70 0.21 9.07
6.48 2.59 61.00 897 3.73 18.10 4.00 11.40 0.27 3.4
6.40 1.78 61.00 8.56 317 9.20 3.00 6.72 0.30 1.93
11.75 341 7.7 11.29 14.14 38.50 10.00 25.40 037 4.01
1212 3.63 7363 9.89 14.31 40.80 9.00 30.20 0.37 4.04
11.70 3.40 7249 11.78 13.75 37.50 10.00 26.80 038 4.29
1233 379 73.80 9.09 1441 5250 10.00 34.80 032 4.87
14.55 449 79.73 1012 17.79 158.00 11.00 71.40 0.24 1312
1413 3.74 76.73 9.44 1521 11450 11.00 61.70 0.23 1034
13.71 3.12 7245 6.52 1339 99.20 10.00 60.70 0.26 7.08
13.65 3.10 71.83 773 1332 77.00 9.00 5240 0.25 547
13.34 436 7495 7.04 13.77 103.00 9.00 4830 0.23 6.63
133 4.67 76.03 9.77 1346 11350 8.00 4230 0.24 9.88
14.18 434 77.46 8.96 16.60 102.00 9.00 56.70 0.25 842
6.48 259 61.00 897 373 18.10 4.00 11.40 027 3.14
6.40 178 61.00 8.56 37 9.20 3.00 6.72 030 193
98.00 8.70 3.00 246 0.61 891

Appendix Table 1: Table of Values
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Sample Name Mud % Grain Size Mode

22-PYR1-0.0 9.688581315 26.2
22-PYR1-0.1 12.64332197 21.6
22-PYR1-0.2 6.948033305 32.1
22-PYR1-0.3 6.556872403 29.2
22-PYR1-0.4 12.26218787 28.7
22-PYR1-0.5 9.428339203 31.1
22-PYR1-0.6 11.70110524 29
22-PYR1-0.7 11.5451641 29.3
LE-BESSE-0.0 5.487723065 32.1
LE-BESSE-0.1 7.277559803 32.2
LE-BESSE-0.2 4.353296427 34.1
LE-BESSE-0.3 5.274592637 41.7
LE-BESSE-0.4 8.425448293 33.5
LE-BESSE-0.5 9.637344711 45.8
LE-BESSE-0.6 5.868367016 51.9
LE-BESSE-0.7 7.856896353 50.2
LE-BESSE-0.8 12.15301754 40.2
LE-BESSE-0.9 10.93498452 36.4
LE-BESSE-1.0 5.476475062 39.3
21-FRAN-0.0 3.1269741 37
21-FRAN-0.1 6.08 27.9
21-FRAN-0.2 5.866717296 31.7
21-FRAN-0.3 8.104978773 23.2
21-FRAN-0.4 5.702364395 30
21-FRAN-0.5 4.818789229 41.7
21-FRAN-0.6 5.292273649 43.4
21-FRAN-0.7 4.673826571 35
21-FRAN-0.8 2.392638037 28.8
21-FRAN-0.9 3.692389428 37.4
21-FRAN-1.0 2.62295082 44
21-REYNES-0.0 13.19702602 24.6
21-REYNES-0.1 16.77079266 26.9
21-REYNES-0.2 11.02529446 30.5
21-REYNES-0.3 12.34988349 37.5
21-REYNES-0.4 8.54862708 43.8
21-REYNES-0.5 8.232081911 46.1
21-REYNES-0.6 8.231273142 47.9
21-REYNES-0.7 7.54307421 48
21-REYNES-0.8 6.618287373 41.4
21-REYNES-0.9 7.883044288 44.7
21-REYNES-1.0 4.6875 47.7
LE-MUY-0.0 11.47659845 244
LE-MUY-0.1 10.12915482 25.5
LE-MUY-0.2 6.198977198 17.7
LE-MUY-0.3 7.970075754 20.3
LE-MUY-0.4 5.651196738 30.4
LE-MUY-0.5 6.486417467 28.5
LE-MUY-0.6 6.529762122 19.9
LE-MUY-0.7 6.516290727 35.3
LE-MUY-0.8 6.398717791 16.8
LE-MUY-0.9 8.043421397 18.2
LE-MUY-1.0 5.136348702 20.9
21-CLAD-0.0 3.979114152 30.6
21-CLAD-0.1 6.300151651 18.7
21-CLAD-0.2 4.967184558 24.1
21-CLAD-0.3 4.956571088 24.8
21-CLAD-0.4 6.961391852 21.6
21-CLAD-0.5 9.206443032 28.1
21-CLAD-0.6 9.860061123 40
21-CLAD-0.7 12.89662231 24.7
21-CLAD-0.8 15.01375416 22.4
21-CLAD-0.9 8.191449111 36.1
21-CLAD-1.0 12.23388306 22.4

Appendix Table 2: Granulometric Data
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Appendix 4:

Py

O G G G R G gt e e e e e S o

H
i
H
i
i
H
H
i
i
H
i
i
H
i
H
i
H
i
i
H
i
i
H
H
i
H
i
H
H
H
i
H
H
i
i
H
H
i
H
i
H
H
H
i

esauggsauny

#383352533
EEEEREERLLL)

tEEREREEELE

EEEEEEEREES
sa3Rasasansy
EEFFERLLER
EEFEERELFEH

HEFEEEEEE:
FRERRRARAAR
EEHERRLREE
333333975°
EUFEEETELY

SSERERARYAR

238°3383734
EEEHERELEEE)
ssevannanas
ELELERE LD

YREIRIAIARR

4
FEEEESERR R
FFEEEFELEEE

“aatnaaanaan

FEEEEEREEET

EERERERRERES

T
HE

EEEEEETTEEE)

2§

Lotk

EN

B
LELEEREEREE

=k

3888235350
EEEEFEEEEE

44



Appendix 5:
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ResultinR  584% 00771 0 %6 133 .
ResultinR  1075%  0.0876 0 864 075 HOIZAONGAZUGWSQER B SNGSS NR) 755
ResultinR  1481% 0,095 3 981 017 IR G i Ao T 07
ResultinR  7867% 0113 0 m 3
ResultinR  4502% 0128 0 127 3
ResultinR  550% 0146 0 144 0
ResultinR  000% 066 0 163 0
ResultinR  000% 0188 0 186 0
ResultinR  000% 0214 3 211 0
ResultBelc 9429% 0243 3 240 0
ResultBelc 3476% 0276 0 m 0
ResultBelc 5498% 0314 o 310 3
ResultAbe  0.00% 32 0
Ox(s)  159um 400 0
Dx(16)  399ym 454 3
Ox(88)  a36um 516 0 Coarse St Medium s Fine Silt_Very Fine ¢ Clay
0x(95)  64.6um 586 0 2
666 0 477,
756 3 446
859 0 01
976 0 342
1110 0 273
1260 0
1430 0
1630 0
1850 3
2100 0
2390 0
2710 3
3080 3
3500 431 208 1707 1520

Result Size (um) % Volume In -
Concentra  0.01% 001 0
Uniformity 0883 00114 0
SpecificSu912.3m/l 00129 0
Result Uni Volume  0.0147 0
Laser Obsc  12.14%  0.0167 0 .
D(32)  658um 00189 0 .
DB33)  134um 0025 0 g
D143 213um 0024 0 ]
Span 287 00278 0 <
Mode  27.0um 00315 0 ]
Dx(10) 284um 00358 0
Dx(50) 16.1pm 00407 0 31 ass
Dx(90)  482um 00463 0 353 456
Skewl3] 1212 00526 0 w01 a1 "
Kurtosis[3 1137 0.0597 0 456 357 o u B 100 Wwowowo i
ResultinR  2.37% 00679 0 518 201 SR
ResultinR  5.86% 00771 0 589 221 ®
ResultinR 1139% 00876 0 669 152 s nar s
ResultinR  1608% 00995 0 % oo 50073 AEYNES 03 VUG 62720 B ] Avenge of 71 REVAES-0
ResultinR  80.94%  0.113 0 864 044
ResultinR  42.19%  0.128 0 981 0
ResultinR  391%  0.146 0 m 0
ResultinR  0.00% 0166 0 127 0
ResultinR  0.00% 0188 0 104 0
ResultinR  0.00% 0214 0 163 0
ResultBelc 95.95% 0243 0 186 0
ResultBelc 35.70% 0276 0 m 0
ResultBelc 57.81% 0314 0 200 0
ResultAbc  0.00% 0357 0 m 0
Ox(s)  187um 310 0
Dx(16)  413um 352 0 Coarse Silt Medium s Fine Silt_ Very Fine
Dx(84)  398um 400 0 5
Ox(95)  59.24m asa 0
516 o
586 0
666 o
756 o
859 o
976 o
110 0
1260 0
1430 0
1630 0
1850 0
2100 0 225 2414 1877 1641
2390 0
2710 0
3080 0



Result Size (um) % Volume In
Concentra  0.02% 1 0
Uniformity 0738 0.0114 0
Specific Su831.7mé/l  0.0129 0
Result Uni Volume 00147 0
Laser Obsc  13.64%  0.0167 0
D32 721um 00189 0
D33 196um 00215 0
D[43] 318um 0.0244 0
Span 2362 00278 0
Mode 415um 0.0315 o 311
Dx(10)  3.32um 0.0358 0 353
Dx(s0) 27.2um 00407 0 401
Ox(30) 67.6um 00463 0 456
Skew [3] 0.854  0.0526 o 51.8
Kurtosis[2 0215 00597 0 589
Result In R 331% 00679 o 66.9
ResultinR  411% 00771 0 %
Result In R 7.00%  0.0876 0 86.4
ResultinR  9.69% 00995 3 9.1
Resultinf 7551% 0113 0 1
ResultinR  60.67% 0.128 0 127
ResulinR  1253% 0.6 0 144
Resultinf  003% 0166 0 163
ResultinR  0.00% 0.188 0 186
Resultinf  000% 0214 0 m
Result Belc ~ 87.14% 0.243 0 240
ResultBelc  24.11% 0276 3 m
Result Bele 39.33%] 310
Result Abc ~ 0.00%| 352
Ox(5)  175um 400
Dx(16)  5.68um asa
Ox(84)  57.7um 516
Dx(95)  80.8um 586
666
756
859
976
1110
1260
1430
1630
1850
2100
2390
2710
3080
3500
Result Size (um) % Volume In
Concentra  0.02% 0.01 0
Uniformity ~ 0.653  0.0114 0
Specific Su702.8m¥/I 00129 0
Result Uni Volume 0.0147 0
Laser Obsc  12.18%  0.0167 0
D[32] 854um 00189 0
D[33] 240um 00215 0
D[43] 367um 00244 0
Span 2132 00278 0
Mode  448um  0.0315 0 311 6.09
Dx(10) 475um  0.0358 4 353 654
Dx(50) 326um  0.0407 0 401 678
Dx(90) 743um  0.0463 0 456 6.74
Skew [3] 0767 00526 0 518 639
Kurtosis 3 0144 0.0597 4 58.9 574
ResultinR  3.07%  0.0679 0 66.9 484
ResultinR  251%  0.0771 0 76 378
ResultinR  4.87%  0.0876 0 86.4 269
ResultinR  7.79%  0.0995 4 98.1 169
ResultinR  7457%  0.113 0 111 0.88
ResultinR  68.34%  0.128 0 127 0.08
ResultinR 16.49%  0.146 0 144 0
ResultinR  0.17%  0.166 4 163 0
ResultinR ~ 0.00%  0.188 0 186 0
ResultinR ~ 0.00% 0214 0 211 0
ResultBelc 82.98% 0243 0 240 0
ResultBelc  18.24% 0276 0 272 0
Result Bele  31.66% 310 0
Result Abc  0.00% 352 0
Dx(5)  2.23um 400 0
Dx(16)  8.42um 454 0
Dx(84)  63.9um 516 0
Dx(95)  87.8um 586 0
666 0
756 0
859 0
976 0
1110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0
2710 0
3080 0
3500

-
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Result

Concentra
Uniformity
Specific Su
Result Uni
Laser Obsc
D[32)

Skew [3]
Kurtosis [3
Result In R
Result In R
Result In R
ResultIn R
Result In R
Result In R
Result In R
ResultIn R
Result In R
Result In R
Result Belc
Result Belc
Result Belc
Result Abc
Dx(5)

Dx (16)

Dx (84)

Dx (95)

0.02%
0626
665.3 m?/I
Volume
12.58%
9.02um
249um
36.9um
2,061
438um
557 um
33.0um
73.6um
0.753

253um
9.73um
63.5um
86.6 um

0.01
0.0114
0.0129

Result
Concentra
Uniformity
Specific Su
Result Uni
Laser Obsc
032
033
043
Span
Mode
Dx(10)
Dx(50)
Dx(30)
Skew 3]
Kurtosis (3
ResultIn R
Resultn R
Resultn R
ResultIn B
Resultn R
ResultIn B
Resultn R
ResultIn R
Resultn R
Resultn R
Result Belc
Result Belc
Result Belc
Result Abc

Dx(35)

Size (um) % Volume In
0

0
0
o
0
0
0
0
0
0
[
0
0
0
0
0
0
0
0
0
0
0
0
0
o
o
0

0.02%
0505
5799 m?/|
Volume
1223%
103um
27.2um
392um

001
o114
00129
00147
00167
00189
00215
0,028
00278
00315
00358
0.0407
00463
00526
00597
00679
00771
0.0876
00995

013

0128

.16

0.166

0188

0214

0243

Size (um) % Volume In

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

o
am a1 » 100 1200 10000

1) 23 RENES Q0 1472023 ARS] 1 [7) 33 STYNES. 046 12023 ot
3] 25 FEYNCS Q372003 (4537 {4 Average of ‘71 RIYNES.C 63/
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Result Size () % Volume In

Concentra  0.02%
Uniformity 0611
Specific Su 463.1 m?/}
Result Uni Volume
Laser Obsc  12.32%
D(32]  13.0um
D(33] 28.1um
D43 40.0um
Span 2002
Mode  47.8um

Skew[3) 0718
Kurtosis[3  0.061
Resultinf  122%
ResultinR  198%
ResultinR  4.25%
ResultinR  7.45%
ResultinR  74.17%
ResultinR  72.44%
ResultinR  19.45%
Resultinf  035%
ResultinR  0.00%
ResultinR  0.00%
Result Bel  79.80%
Result Belc  14.89%
Result Bel(  27.56%
ResultAbc ~ 0.00%
Ox(5)  353um

Dx(16)  10.8um

Dx(84)  68.1um

x(95)  926um

Result
Concentra 0.02%
Uniformity 0636
Specific Su530.6 m/1
Result Uni Volume.
Laser Obsc  12.63%
D[32]  113pm
D[33]  268um
D[43]  39.4um

Dx(95)  933pm

Size (um) % Volume In

Valeme o4

By e 08 s
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an
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Result Size (um) % Volume In
Concentra  0.02%  0.01 4
Uniformity 0673 0.0114
Specific Su588.6 m*/l  0.0129
Result Uni' Volume 00147
Laser Obsc  12.15% 00167
D[32]  102um 00189
D[33]  251um 00215
D[43]  380um 00244
Span 2179 00278
Mode  476um 00315
Dx(10) S.14um 00358
Dx(50) 334um 00407
Dx(90) 77.9um 00463
Skew [3] 0794 0.0526
Kurtosis (3 0.144 00597
ResultinR  2.00%  0.0679
ResultinR  2.59%  0.0771
ResultinR  5.15% 00876
ResultinR  861% 00995
ResultinR  7337% 0113
ResultinR  68.08%  0.128
ResultinR  18.28%  0.146
ResultinR  0.42%  0.166
ResultinR  0.00%  0.188
ResultinR  0.00% 0214
Result Belc  8093% 0243
ResultBele 1835% 0276
ResultBelc 31.92% 0314
ResultAbc ~ 0.00% 0357
Dx(5)  2.69um

Dx(16) 850 um

Dx(84)  66.8um

Dx(95)  92.4um

e Clasmen am)

1) 21 RNC 100772023 70047 1 [7) 23 STYNES- 103772621 70130

0] 23RN 1000772003 74

3 1{4] Average of 1 RIYNES LD 37/

Coarse Silt Medium S Fine Silt_ Very Fine ¢ Clay

6.17,

65
659,
6.4
59

3722 1968 109

Result Size (um) % Volume In B
Concentra  002% 001 0
Uniformity 096 0.0114 0
Specific Sus77.0m¥1  0.0129 0 “
Result Uni Volume ~ 0.0147 0
LaserObsc  12.17%  0.0167 0
D[32]  104um 00189 0
D[33] 173um 00215 0 J
D[43]  269um 00244 0
Span 3056 00278 0
Mode  263um 00315 4
Dx(10) 424um 00358 0 2
Dx(50) 186um  0.0407 o
Dx(90) 6l2um  0.0463 0
Skew[3] 1823 00526 0 v mr ! . o
Kurtosis(3 4148 0.0597 0 S2e s )
ResultinR  000% 00679 0 : A
ResultinR 3.27% 00771 o 76 187 B4 22V S04 224 M G 2R DAY MIS2
ResultinR  9.64%  0.0876 0 86.4 14 3] 2799 00 811/2023 A5 1 51) Awrage of 221G 3L
ResultinR  16.87%  0.0995 0 981 099
ResultinR  8178%  0.113 0 11 066
ResultinR  47.47% 0128 0 127 04
ResultinR  8.57%  0.146 0 s on
ResultihR  0.78%  0.166 0 163 009
ResultinR  0.00%  0.188 0 186 0
ResultinR  0.00% 0214 0 11 0
ResultBelc 90.47%  0.243 0 20 0
ResultBelc 2978% 0276 0 m 0
ResultBelc 52.53% 0314 0 310 0
ResultAbc ~ 000% 0357 0 352 0
Dx(s)  2.94um 0405 0 400 0
Dx(16)  5.83um 046 0 a4 0
Dx(84)  48.8um 0523 0 516 0
Dx(95)  79.3um 0594 0 586 0
0675 0 666 0
0767 0 756 0
0872 0 859 0
0991 0 976 0
113 [ 1110 0
1260 0 Coarse Silt Medium Si Fine Silt _ Very Fine ¢ Clay
1430 0
1630 0
1850 0
2100 0
2390 0
2710 0
3080 0
3500

2323 2321 1981 1658



Result Size (um) % Volume In
o1

Concentra  0.01%
Uniformity  0.806
Specific Su 753.2 m¥/l

0x(90)  40.1um
skew (3] 1177
Kurtosis[3  0.985
ResultinR  0.42%
ResultinR  5.10%
ResultinR  12.52%
ResultinR  19.60%
ResultinR  85.91%
ResultinR  36.28%
ResultinR  1.25%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
Result Bel  98.67%
Result Belc  37.63%
Result Belc  63.72%
Result Abc  0.00%
Dx(5) 240 um

DX (16) 457 um

Dx(84) 334 pm

Dx(95)  49.1um

Result
Concentra  0.02%
Uniformity 0,665
Specific Su 477.6 m¥/|

Dx(95)  65.9um

Size (m) % Volume In

00114
00129
0.0147
00167
0.0189

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
[
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Coarse St Medium Si Fine Silt _Very fine ¢ CLay.
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Result
Concentra
Uniformity
Specific Su
Result Uni
Laser Obsc
D[3,2]
D[33]
D[43]

skew [3]
Kurtosis [3
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result Belc
Result Belc
Result Belc
Result Abc
Dx(5)

Dx (16)

Dx (84)

Dx (95)

Size (um) % Volume In

0.02% 001
071 0.0114
5742m*}l  0.0129
Volume ~ 0.0147
1249%  0.0167
10.5 pm 0.0189
17.2um
24.4um
229
28.7 um
425 um
203 um
508 um
1.037
076
0.08%
3.76%
8.52%
13.77%
86.56%
50.64%

2.81um
6.21um
43.0um
613 um

Result
Concentra  0.02%
Uniformity 0717
Specific Su580.1 m/|
Result Uni Volume

Laser Obsc  12.46%
D32 103um

D[33]  166um

D[43]  235um

Span 2308
Mode 293 um

Dx(10)  4.20um

Dx(50) 195 um

Dx(90)  49.1pm

Skew (3] 0971
Kurtosis[3 0474
ResultinR  0.00%
ResultiiR  3.54%
ResultinR  9.31%
ResultinR  15.11%
ResultinR  87.40%
ResultinR  48.91%
ResultinR  3.55%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
Result Bele  96.30%
Result Bele  27.97%
Result Bele  51.09%

Ox(95) 585 um

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
[

00114
00129
0.0147
00167
00189
00215
0.0244
00278
00315
00358

Size (um) % Volume In
1

1110

1630
1850
2100
2390
2710
3080
3500

5.62
5.06
4.33]
3.48
259

27.05

558
502
426
336
241
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) 2.0

283

an

Coarse Silt Medium Si Fine Silt

18.71

ey

22 PYRL ORI DGR (871 32-PYRLOAAANA2 1RI0N
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Result
Concentra
Uniformity
SpecificSu 5885 me/l  0.0129
Result Uni Volume  0,0147

Laser Obsc

Size (um) % Volume In
o

002% 001
0991 00114

13.40% 00167

D[32] 102pm 00189
D(33] 178um 00215
D[43] 292um 00244

289 00278

Mode  313um 00315
(10) 403um 00358
(50) 200um 00407
(90) 620um 00463
Skew (3]

Kurtosis [3
ResultIn R
ResultIn R
ResultIn R

Result In R
Result In R
Result In R

Result In R
Result In R
Result In R
Result In R

Result Belc
Result Belc
Result Belc

Result Abc
(5)  274um 0405

Dx
Dx
Dx
Dx

Result
Concentra
Uniformity
specific Su
Result Uni
Laser Obsc
D[3,.2]
D[33]
D[43]

Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result Belc
Result Belc
Result Belc
Result Abc
Dx (5)

Dx (16)

Dx (84)

Dx (95)

(16) 5.7

5619 00526
51956  0.0597

49.99% 0314

000% 0357

1 pm 0.46

(84)  502um 0523
(95)  79.4um 0.594

0.02%
116

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Size (um) % Volume In

00114

5169 m?/l  0.0129

Volume
1257%
116 um
204um
367 um
2.758
292um
471um
222um
66.0 um
5253
33851
0.00%
311%

3.08 um
6.84 um
52.1um
96.1um

0

©CC000000000000000000000000000000000 0

86.4

0
0 Coarse Silt Medium S| Fine Silt__Very Fine ¢ Clay
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Result
Concentra  0.02%
Uniformity 0734

Result
Concentra  0.02%
Uniformit,  2.231
Specific Su538.4 m¥/l

Result Uni Volume

Laser Obsc

14.16%

D2 11ium

Skew [3]
Kurtosis [3
ResultIn R
Result In R
Result In R
Result In R
ResultIn R
ResultIn R
Result In R
Result In R
ResultIn R
Result In R
Result Belc
Result Belc
Result Belc
Result Abc

0.89%
75.92%
27.55%
45.17%

0.00%

ox(5)  284um
Ox(16)  5.84ym
Ox(84)  110um
Dx(95) 299 um

Size (um) % Volume In
1

00114
00129
0.0147
00167
00189
00215
0.0244
00278
00315
00358
0.0407
0.0463
00526
0.0597
00679
00771
0.0876
0.0995
0113
0128
0146
0166
0188
0214
0243
0276
0314
0357
0.405
046
0523
0594
0675
0.767
0872
0.991

Size (um) % Volume In
0

0.01
0.0114

Specific Su558.9m?/I 00129

Result Uni' Volume
Laser Obsc  13.27%
D[32]  107um
D[33]  17.2um
D[43]  246um
Span 2336
Mode  33.1um
Dx(10)  4.33um
Dx(50) 203 pm
Dx(90) 517 um
Skew [3] 0919
Kurtosis[3  0.249
ResultinR  0.00%
ResultinR  3.16%
ResultinR  9.00%
Result In R
ResultinR  87.13%
ResultinR  50.47%
ResultinR  4.46%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
Result Belc  95.36%
Result Belc
Result el 49.53%
Result Abc  0.00%
Dx(5)  3.00um
Dx(16)  6.10 um
Dx(84) 44.2um
Dx(95)  615pum

0.0147
0.0167
0.0189
0.0215

0
0
0
o
0
0
o
0
0
0
0
0
o
0
0
o
0
0
0
0
0
J
0
0
0
0
0
0
0
o
0
0
o
0
0
0
0

352
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110

1430
1630
1850
2100
2390
2710

3500
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e
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56

Result Size (um) % Volume In .
Concentra  0.01% 0,01 0
Uniformity 0.82 0.0114

Specific Su781.1m%/I  0.0129
Result Uni Volume 0.0147
Laser Obsc  12.91%  0.0167
D[32] 7.68um  0.0189
D[33] 159um 00215
D[4,3] 249um 00244
Span 2634 00278

0
0
0
0
0
0
0
0
Mode ~ 322pm 00315 0 311 534
Dx(10) 340um 00358 ) 353 523
Dx(s0) 195um  0.0407 0 401 49
Dx(90) 54.8um 00463 0 456 448 ol oy —
i 1 1 as s Towa | vamea
skew [3] 1077 00526 0 518 384 Al
Kurtosis (3 0.724 00597 0 589 3.09
ResultinR  2.02%  0.0679 0 669 228 > .
1 s 238 s 73033 TAAY
ResultlnR  4.55%  0.0771 o 76 15 3 3] LE-BESSE.L 7400 14304 F 3 4] Average of \EBESSEAL NN
ResultinR  897%  0.0876 0 864 083
ResultinR  1431%  0.0995 0 %81 017
ResultinR  81.80%  0.113 0 111 0
ResultinR  49.15%  0.128 0 127 0
ResultihR  6.23%  0.146 ) 144 0
ResultinR  0.00%  0.166 0 163 0
ResultinR  000%  0.188 0 186 0
ResultinR  0.00% 0214 0 211 0
ResultBelc  93.58%  0.243 0 240 0
ResultBelc 29.86% 0276 0 272 0
ResultBelc 50.85% 0314 0 310 0
ResultAbc  0.00% 0357 0 352 0
Dx(s)  210um 400 0 Coarse Silt Medium Si Fine Silt__Very Fine ¢ CLay
Dx(16)  5.14um 454 0o 53
Dx(84)  45.9um 516 0o 523
Dx(95) 663 um 586 0 49
666 0 448
756 o 38
859 0o 309
976 0
1110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0 269 2428 1758 1422
2710 0
3080 0
3500
12.24
Result Size (um) % Volume In .
Concentra 001% o
Uniformity 083 00114 o
Specific Su754.9m?/l  0.0129 o
Result Uni Volume 00147 o .
Laser Obsc  12.88%  0.0167 o
(B2 79um 00189 o 2
0B3  167um 005 o H
D@3 262um  oous o
Span 2675  0.0278 o *
Mode 32.1um 0.0315 0 311 5.23
Dx(10)  3.57 um 0.0358 o 353 5.14
Dx(s0) 203um 00407 0 01 a9
x(50) S79um 00463 0 55 4s2 ! .
Skew[3) 1139 00526 0 sis 399 . - W Sy
Kurtosis [3 0926 0.0597 o 589 332
ResutinR  201% 00679 o @9 258 - . .
retnn s oom o o im s vty et s v
Result In R 8.25%  0.0876 o 86.4 114
ResultinR  1375% 00995 o %1 o058
ResutinR  8100% 0113 o m oo
ResultinR  50.57% 0.128 o 127 o
Result In R 7.72% 0.146 o 144 o
ResultinR  000%  0.166 o 16 o
Result In R 0.00% 0.188 o 186 o
Result In R 0.00% 0.214 o 211 o
Result Belc  92.07% 0.243 o 240 o
ResultBelc 2828%  0.276 o m o
Result Belc  49.43% 0314 o 310 o
Result Abc 0.00% 0.357 0 352 o
Dx (5) 2.15um 400 0 Coarse Silt Medium Si Fine Silt _ Very Fine ! Clay.
x(16)  sdsum ase o
Ox(88)  483ym 516 o s
x(55)  708um s86 o am
666 o 4.52
756 o 3%
859 o 3
76 o
1110 o
1260 o
1230 o
160 o
1850 o
2100 o
2390 0w wy ve BM
2710 o
3080 o
3500

1148



Result Size (um) % Volume In
Concentra  0.01% 001 0

Uniformity ~ 0.787  0.0114
Specific Su693.1m?/I  0.0129
Result Uni Volume 0.0147
Laser Obsc  12.36%  0.0167
D[32] 866um 00189
D[33] 19.0um 00215
D[43] 301um 00244
Span 2492 00278

0
0
0
0
0
0
0
0
Mode  4L7pm 00315 0 311 543
Dx(10) 371pm 00358 0 353 568
Dx(50) 247um  0.0407 0 401 575
Dx(90) 65.3um  0.0463 0 456 559
Skew [3] 0.921  0.0526 0 51.8 5.16
Kurtosis[3  0.285 00597 0 589 448
Result In R 1.68%  0.0679 0 66.9 3.62
ResultIn R 4.20%  0.0771 0 76 2,67
Result In R 8.09%  0.0876 0 86.4 174
ResultinR  12.28% 00995 0 981 095
ResultinR  77.84% 0.113 0 111 017
ResultinR  56.89% 0.128 0 127 o
ResultinR  11.25%  0.146 0 144 0
ResultinR  0.02%  0.166 0 163 0
Result In R 0.00% 0.188 0 186 0
ResultIn R 0.00% 0.214 0 211 0
Result Belc  88.45% 0.243 0 240 0
ResultBelc  26.25% 0276 0 72 0
Result Belc  43.11% 0.314 0 310 0
Result Abc 0.00% 0.357 0 352 0
Dx (5) 2.25um 400 0 Coarse Silt Medium Si Fine Silt  Very Fine ¢ CLay
Dx(16)  5.70 pm asa 0 543
Dx(84)  55.5um 516 0 568
Dx(95)  78.0um 586 0 575
666 0 5.59
756 0 516
859 0 4.48
976 0
1110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0 3200 2117 1414 1241
2710 0
3080 0
3500
11.03
Result Sie (um) % Volume In .
Concentra  0.02% 001 o
Uniformity 0769 00114 0
SpecificSus208mY/l  0.0129 0
Result Uni Volume 00147 o "
Loser Obsc  13.76%  0,0167 3
D[32]  114um 0.0189 0 13
Di3sl ewm  oo2s o i
D3 288um 002 0
Span 247 o078 0 :
Mode 33oum 00315 0 31 566
Dx(10) 4g0um 00358 0 33 sel
Dx(50) 231um 00407 3 w1 539
Dx(%0) 6L7um 00463 3 a5 ass - .
Sew(3 1154 00526 3 si8 441 e < R ey T B SR
Kurtosis[3 1108 00597 0 s9 37
ResultinR  0.01% 00679 0 &9 29 3 )
fouinn 3 oom o % Sy smsem oo
ResultinR  7.83% 00876 0 s 141
ResultinR  1295% 00995 0 1 081
ResultinR 8251% 0113 o m ow
ResultinR 55.45% 0128 3 127 o
ResultinR  930% 014 o 144 o
ResultinR  0.04% 0166 0 163 o
ResultinR  0.00% 0188 0 186 o
ResultinR  0.00% 0214 0 o o
ResultBel 9039% 0243 0 200 0
ResultBelc 24.14% 0276 0 m 3
ResultBelc  4455% 0314 0 310 3
Result Abc  0.00% 0357 3 3 3
Ox(5)  299um 0405 3 00 o
(16 672um 046 o ass o
Dx(s) sisum 0523 0 s6 o
Dx(e5) 7sium 0% 0 s6 0
0675 0 a6 o
0767 0 756 3
0572 0 a0 3
976 0 Coarse ik Medium i Fine it Very ine  Clay
1110 o s
1260 o sel
1430 o 53
1630 o as
1850 o aa
2100 o a7
2390 3
2710 3
3080 3
3500

2075 2489 1672 1272 828



Result Size (um) % Volume In
Concentra  0.02% 1
Uniformity ~ 0.664  0.0114
Specific Su471.3m?/l  0.0129
Result Uni Volume  0.0147
Laser Obsc  12.11%  0.0167
D[32  127um

D[33]  25.2um

D[43] 37.0um

Span 2144

Mode  46.1pm

Dx(10)  533um

Dx(50)  32.6 um

Dx(90)  75.2pum

Skew [3] 0799

Kurtosis 3 0.164

ResultinR  0.58%
ResultinR  2.69%
ResultinR  6.02%
ResultinR  9.30%
ResultInR  75.64%
ResultinR  67.57%
ResultinR  17.00%
ResultinR  0.25%
ResultinR  0.00%
ResultinR  0.00%

Result Belc ~ 82.39%

Result Belc  18.59%

Result Belc  32.43%

Result Abc  0.00%

Dx(5)  3.8um

Dx(16) 8.41pm

Dx(84)  64.8um

Dx(95)  89.2um

Result
Concentra
Uniformity
SpecificSu
Result Uni
Laser Obsc
032

Skew [3]
Kurtosis [3
Resultin R
ResultIn R
ResultIn
Result In R
Resultin R
ResultIn R
Result In R
Result In B
ResultIn R
ResultIn R
Result Bel
Result Bel
Result Bel
Result Abe
ox(5)
0x(16)
Dx(84)
Dx (95)

0.01%
0843
7501 m1
Volume
12.09%
800 um
16.6um

71.0pm

001
00114
00129
00147
00167
0.0189
00215
0.0244
00278
00315
00358
0.0407
0.0463
00526
0.0597
0.0679
00771
0.0876
0.0995

0113
0128
0146
0166
0188
0214
0243
0276
0314
0.357

0

©C0O0O0O00000000O00000000000000000O0

Size (um) % Volume In

cccococcocococccooco00000000000000

311
353
401
56
518
589
66.9

8.4
8.1
111
127
144

186
211
240
72
310
352

asa

1110

1430
1630
1850

2390
2710
3080
3500

ot -
638 [ a1 18 1as

ey

521
518
498
462 - -
408 war ) ) las woa Towa | s

263
185
114
057

5503 714032 LIRSS T/ 154
S56.02.T/ARUZE L5436 1 316 Average f E SESHEDL-1042

Coarse Slt Medium Si Fine Silt_ Very Fine ¢ CLay

518
498
462
4.08

34

2747 2332 1699 1401

108 100
Som Clasne b

LEBISSEQS/IAR0 2368 6 16 7] EARSSEQLT/34/2023 9651

sk

Coarse Silt Medium Si Fine Sit__Very Fine ¢ CLay
5

6.63
6.66
6.38
5.78

0

0

0

0

0

0

0

0

0

[

0

0

0 6.34
0

[

0

0

0

o

0

0

0

0 3764 2026 1113 9.37
0
0

7.04

a0
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Result
Concentra  0.03%
Uniformity, 0525
Specific Su 287.8 m?/I
Result Uni Volume
Laser Obsc  12.32%
D32  208um
D[33]  34.9um
D[43]  457um
Span 176
Mode  52.0um
Dx(10)  9.68um
Dx(50)  42.6um
Dx(90)  846um
Skew([3] 0576
Kurtosis[3  -0.089
ResultinR  0.00%
ResultinR  127%
ResultinR  3.13%
ResultinR  5.94%
ResultinR  71.23%
ResultinR  80.16%
ResultinR  24.67%
ResultinR  0.58%
ResultinR  0.00%
ResultinR  0.00%
Result Belc  74.26%
Result Belc  10.34%
Result Belc  19.84%
Result Abc  0.00%
Dx(5)  547um
Dx(16)  16.0um
Dx(84)  74.2um
Dx(95)  97.7um

Result

Specific Su324.2 m?/}

Result Uni Volume
Laser Obsc  13.47%
0[B2l  185um

D[33]  321pm

D[43)  431um

Span 1847
Mode  50.2um

Dx(10)  8.23ym

Dx(50)  39.8um

Dx(90)  8L8um

Skew(3) 0622
Kurtosis[3 0065
ResultinR  0.00%
ResultinR  169%
ResultinR  3.80%
ResultinR  6.65%
ResultinR  73.04%
ResultinR  77.07%
ResultinR  22.24%
ResultinR  0.40%
ResultinR  0.00%
ResultinR  0.00%
Result Belc  76.91%
Result Belc  12.14%
Result Belc  22.93%
Result Abc  0.00%

Dx(82)  7L4um
Dx(95)  95.1um

Size (um) % Volume In

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o

00 0000000000000 000000000000000000000C

Coarse Silt Medium i Fine Silt

) = wa s Taws | vamso
605504714072 2930 B 1A ASSE DTS5 50
L6 5556 08.T/RUEE 4956 1 B4 s o ESESIEAL 100
Very Fine ¢ Clay
w W 3 1as s Towea
S b

Coarse Silt Medium Si Fine Silt

4338

st a7 A2 3

Very Fine ¢ Clay

22 AT/ AW
151 LE ESSE. 0. TAA 33208 F 4] Avrage of 1 BESKET 1003
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Result

Concentra  0.02%

Specific Su 560.6 m?/I

Result

Uni Volume

Laser Obsc  13.18%

D32
D[33]
Dl43]
Span

Mode.

Dx (10)
Dx (50)
Dx (90)

Dx (95)

Result
Concentra
Uniformity
Specific Su
Result Uni
Laser Obsc
032

Skew (3]
Kurtosis [3
ResultIn R
ResultIn R
ResultIn R
ResultIn R
ResultIn R
ResultIn R
ResultIn R
ResultIn R
ResultIn R
ResultIn R
Result Belc
Result Belc
Result Belc
Result Abc
Dx(s)
Dx(16)
Dx(84)
Dx(95)

10.7 um
203pm

78.2um

Size (um) % Volume In
1

ccocococococcoc0c000000000000000000000

Size (um) % Volume In

0.01%
089
846.4 m?/|
Volume
12.51%
7.08 um
15.2um
253um
281
36.6um
276 um
19.5um
57.6um
103
0484
1.83%
677%
11.02%
13.52%
76.98%
49.24%

69.6um

001

0

©cocococo0000000000000000000000000

587
5.88
5.65
518
449

3275

ccc00000000000000000000000

517,
5.04)
471,
417,
346

27.67

2251

2152

vetsme

22 105150

18] Aesoge of . BESEE.0

Coarse Silt Medium S Fine Silt

14.16

I

Very Fine ¢ CLay

11.89

Coarse Silt Medium Si Fine Silt

1478

Very Fine ¢ Clay

14.27,

2 105245

15.89

Taman
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Result

Concentra  0.02%
Uniformity 0762
Specific Su591.6 m¥/|
Result Uni Volume
Laser Obsc  13.76%
D[32]  101pum
D[33]  198um
D[43]  301um
Span 2438
Mode  393um
Dx(10)  411pm

Skew (3] 0957
Kurtosis[3 0425
ResultinR  0.71%
ResultinR  3.98%
ResultinR  7.97%
ResultinR  12.05%
ResultinR  79.49%
ResultinR  57.58%
ResultinR  10.84%
ResultinR  0.02%
ResultinR  0.00%
ResultinR  0.00%
ResultBelc  88.87%
Result Belc  24.71%
Result Belc  42.42%
ResultAbc ~ 0.00%
Dx(s)  259um

Dx(16) 621 pum

Dx(84)  548um

Dx(95)  77.3um

Result

Concentra 0.02%
Uniformity ~ 0.737
Specific Su461.1 m¥/kg
Result Uni' Volume
Laser Obsc  12.54%
D321 13.0um
D331 215um
D[43]  30.8um
Span 237
Mode  37.0um
Dx(10)  5.40 um
Dx(50)  25.2pm
Dx(90)  65.0um
Skew (3] 1.068
Kurtosis[3  0.804
ResultinR  0.00%
ResultinR  2.30%
ResultinR  6.64%
ResultinR  12.38%
ResultinR  82.66%
ResultinR  58.81%
ResultinR  10.99%
ResultinR  0.05%
ResultinR  0.00%
ResultinR  0.00%
Result Belc ~ 88.70%
Result Belc  21.32%
Result Belc  41.19%
ResultAbc  0.00%
Dx(5)  3.51um
Dx(16)  7.74um
Dx(84)  54.8um
Dx(95)  78.6um

001

Size (um) % Volume In
0.01

00114
00129

Size (um) % Volume In

©000000000000000000000000000000

0

©C00 0000000000000 00000000000000000000O

Coarse Silt Medium S Fine

5.79)
576,

55!
5.02,

433

3203

Co:

2269

31.87

1456

im Si Fine Silt

24.52

16.28

Very Fine ¢ CLay

11.89

637

12.13
.
.
F3
2
am a1 10 100 100 1000
Saw e (m)
L 2 50737 % 272002 50800 F
L 1 2

1000
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Result Size (um) % Volume In N

Concentra  0.01% 001 o
Uniformity 1241 00114 o
Specific Su 762.3 m*/kg 0.0129 0
Result Uni Volume 00147 0
Laser Obsc  12.50% 0.0167 o
D[32]  7.87ym 0.0189 4
D[33] 161um 00215 0
D[43]  302um 0.0244 o
Span 3363 0.0278 o
Mode  27.7pum 00315 o 311 44
Dx(10)  3.30pm 0.0358 0 353 423
Dx(50)  17.9um 0.0407 0 401 397
Dx(90)  63.4pum 0.0463 o 456 362
Skew [3] 5675 00526 0 518 319
Kurtosis (3 44.375 0.0597 o 589 27
ResultinR  1.38% 0.0679 o 669 221 et
ResultihR  4.97% 00771 o 7% 171
ResultinR  10.63% 0.0876 0 864 126 a
ResultinR  15.96% 0.0995 o %81 087 a R220R2 520347 B2 253087
ResultinR  77.15% 0113 [ 1 057 mpy 312023 52330 8
ResultinR  44.91% 0128 0 127 036
ResultinR  7.83% 0146 o 144 02
ResultinR  1.24% 0166 o 163 018
ResultihR  0.94% 0188 0 18 017
ResultihR  0.11% 0214 o a1 017
Result Belc  89.71% 0243 o 20 019
Result Belc  32.94% 0276 o m 02
Result Belc  53.73% 0314 0 310 019
Result Abc  0.00% 0357 o 32 018
Dx(s)  2.21pm 0.405 o 400 015
Dx(16)  4.75um 454 0.12 Coarse Silt Medium Si Fine Silt_Very Fine ¢ Clay
Dx(84)  49.64m 516 008
Dx(95)  85.9pm 586 o a2
666 o 397
756 o 38
859 o 319
976 o 2n
1110 0
1260 o
1430 o
1630 0
1850 o
2100 [
2390 0 212 2172 1803 1618
2710 0
3080 o
3500
i Size (um) % Volume In ¥
Concentra  0.01% 001 o
Uniformity 094 00114 o
Specific Su813.9 mi/kg 00129 o .
Result Uni Volume 00147 o
Laser Obsc  12.68% 00167 o
032 737um 00189 o 3
033 149um 00215 o z
03] 242um 0.0244 o £
Span 3013 00278 o L8
Mode  3L7um 00315 o 11 an
0x(10)  3:22pm 00358 o 33 a8
Dx(50)  175pm 00407 o 01 44 s
Dx(90) 559 m 00463 o 456 404
Skew(3] 1279 00526 o 518 355
Kurtosis (3 132 00597 o 589 29 >
ResultinR  1.79% 00679 o 669 23 oz o . 1aa g imeo dame
ResultinR  4.88% 00771 o 7% 164 Sacuwepn
Result iR 10.93% 00876 o 854 104 o
ResultinR  16.23% 00995 o 981 055 6] Avenoe of 20 TRAN-OZ 3272 31| 21.52AN. 0321202 53404
ResultinR  79.82% o113 o m o7 B 21 1PN - V23623 S48 D301 RN 03 37312023 K430
Result iR 45.60% 0128 o 127 o
ResultinR  6.97% 0.146 o 144 o
ResultinR  0.01% 0.166 o 163 o
Result iR 0.00% 0.188 o 186 o
ResultinR  0.00% 0214 o m o
Result Bele  92.83% 0243 o 200 o
Result Bele  33.83% 0.276 o 2 o
Result Belc  54.40% 0314 o 310 o
ResultAbc  0.00% 0357 o 352 o
Ox(s)  214um 400 0 Coarse Sit Medium s Fine silt_ Very Fine : CLay
Dx(16)  461pm asa o an|
0x(84)  458um 516 o
Dx(35)  69.1pm 586 o
666 o
756 o
859 o
976 o
1110 o
1260 o
1430 o
1630 o
1850 o
2100 o
2390 0 2020 2209 1787 1659
2710 o
3080 o



Result
Concentra  0.01%
Uniformity, 1877
Specific Su 889.9 m/kg
Result Uni Volume
Laser Obsc  11.65%
D32 674um

D[43]  365um
span 3.895
Mode  23.2um
Dx(10)  2.91um
Dx(50)  15.7um
Dx(90)  64.2um
Skew [3] 451
Kurtosis[3  22.861
ResultinR  1.97%
ResultinR  5.85%
ResultinR  12.08%
ResultinR  16.82%
ResultinR  74.67%
ResultinR  37.96%
ResultinR  4.79%
ResultinR  2.19%
ResultinR  2.82%
ResultinR  0.46%
Result Belc 89.62%
Result Belc  36.73%
Result Belc  57.85%
Result Abc  0.00%
Dx(5)  196um
Dx(16)  4.13um
Dx(84)  46.5um
Dx(95) 153 um

Result
Concentra  0.01%
Uniformity 1682
Specific Su 2751 m?/kg
Result Uni Volume
Laser Obsc  12.36%
D(32) 218ym
D33 122pm
D[43]  343pm
Span 2205
Mode  300um
Dx(10) 0745 um
Dx(50) 168 pm
Dx(90)  713pm
Skew (3] 4.806
Kurtosis[3  29.025
ResultinR  10.72%
ResultinR  4.81%
ResultinR  8.87%
ResultinR  13.02%
ResultinR  66.79%
ResultinR  42.31%
ResultinR  7.87%
ResultinR  2.34%
ResultinR  179%
ResultinR  0.28%
Result Bele  87.56%
ResultBele  37.49%
ResultBelc  54.93%
ResultAbc  0.00%
Dx(5)  0330um
Dx(16) 260 pm
Dx(84)  S33um
Dx(95)  112um

Size (um) % Volume In

Size (um) % Volume In

ccco0o000000000000000000000000

0

cococcococococococooocooo

0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

17.98

s
.
3
s

am o 12 100 1000 1000

St Closse i)

312023 54730

2127
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10 Average of 20-1RARO4 2R

Medium Si Fine Silt

2054

18.99

14.91

174

15.58

Very Fine ¢ Clay

1328
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Stze Camen )

10000

Toan

19000
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64

Result Size (um) % Volume In P’
Concentra  0.01% 0.01

Uniformity 1,011
Specific Su 1324 m*/kg
Result Uni Volume
Laser Obsc  12.06%
D2 a53um
D33 172pm
D43  333pm

Voune

Mode 417 um 311 a7 B
Dx(10) 276 pm 353 495
Dx(50)  2364m 401 5
Dx(90)  7324m 456 489
Skew [3] 787 518 459
Kurtosis[3  42.984 589 a1 e i i T
ResultinR  552% 669 351 o o 6
ResultinR  3.65% 7% 282
ResultinR  7.84% 864 212 2
ResultinR  12.12% 981 148 ) Averge of Z8-RAROS 322730
ResultinR  7170% w09
ResultinR  54.27% 27 0se
ResultinR  12.72% 14 02
ResultinR  118% 163 013 CoarseSit  Medium i Fine it Very Fine ¢ Clay
ResultinR  0.43% 186
ResultinR  0.06% a1 oos
Result Bele  85.35% 20 007
Result Belc  29.13% 72 008
Result Bele  45.14% 30 009
ResultAbc  0.00% 32 009
Dx(s)  0.761pum 400 008
Dx(16) 466 um 454 006
Dx(84)  599pm 516 004
Dx(95)  924pm 586 0
666 0
756 0
859 0
976 0
110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2300 0 2831 1926 1359 1233
2710 0
3080 0
3500

14.06

Result Size (um) % Volume In E
Concentration 001%  1/0/19000:14 0
Uniformity 1019 1/0/19000:16 o
Specific Surface Are 1158 m¥/k  1/0/1900 0:18 0
Result Units Volume  1/0/1900 0:21 4
Laser Obscuration  11.84% 00167 4
032 5.18um 00189 4
0133 182um 00215 0
(43 252um 00244 4
Span 3.265 00278 4
Mode 35.1um 00315 0 311 444
Dx (10) 2.64um 00358 0 353 444
Dx (50) 175 um 0.0407 0 w01 am
Dx (90) 597 um 00463 0 56 21 .
Skew [3] 1.303 0.0526 0 518 373 oo
Kurtosis (3] 1369 00597 0 589 323
ResultIn Range (0.1 4.47% 0.0679 4 669 263
ResultIn Range (L:  4.92% 00771 4 76 198
Result In Range (25 10.16% 00876 0 84 135
Result In Range (5, 4 91 079
Result In Range (3.5 0 037
Result In Range (20 0 127 4
Result In Range (63 4 144 4
Result In Range (12 0 163 0
Result In Range (25 o 186 0
Result In Range (50 [ m 4
Result Below (62.5) 240 0 CoarseSilt  Medium Si Fine Silt__Very Fine ¢ Clay
Result Below (10) 272 4 .
Result Below (20) 310 0 444
Result Above (1000} 352 0 433
Dx (5) 400 0 41
Dx (16) 454 0 373
Dx (84) 516 0 323
Dx (95) 586 4
666 0
756 0
859 4
976 4
1110 4
1260 0
1430 0
1630 0
1850 4
2100 4
2390 4 2027 2044 1682 1555
2710 0
3080 4
3500

15.77




Result Size (um) % Volume In B
001

Concentra  0.01% 0
Uniformity 1. 00114 0
Specific Su1139 m?/k  0.0129 0 1%
Result Uni Volume 00147 0
Laser Obsc  12.01% 00167 0 3
D[32] 527um 0.0189 0 [
D[33] 130pm 00215 o %
D[43] 228um 00244 0 :
Span 3403 00278 4
Mode  289um 00315 0 311 42
Ox(10) 258um 00358 0 33 a1 *
Dx(50) 154um 00407 0 401 392
Dx(90) S49um 00463 0 456 364 -
Skew[3] 1393 00526 0 518 324 Sl = B et T o
Kurtosis[3 1661  0.0597 0 589 275 .
ResultinR  413% 00679 0 669 218 2
ResultinR  5.49% 00771 0 76 159
ResultinR  11.10% 00876 o 864 104
ResultinR  16.78% 00995 0 981 057
ResultinR  77.00% 0113 0 mooan
ResultinR  41.80% 0128 0 127 o
ResultinR  677% 0146 0 144 o
ResultinR  0.01% 0166 o 163 o
ResultinR  0.00% 0.8 o 186 o
ResultinR  000% 0214 o 211 o
ResultBel  93.05% 0243 o 240 0
Result Belc  37.51% 72 0 Coarse Silt Medium S| Fine Silt__Very Fine ¢ Clay
Result Bele  58.20% 310 0
ResultAbc  0.00% 352 o am
Ox(5)  139um 400 0 39
Dx(16) 389um s o 364
Dx(84) 44.3um 516 o 32
Dx(95)  68.8um 586 o 27
666 o
756 0
859 o
976 o
1110 o
1260 o
1430 0
1630 o
1850 o
2100 0
2390 0 2185 2066 1831 1707
2710 0
3080 0
3500
1662
Result Size (um) % Volume In .
Concentra  0.01% 0,01 o
Uniformit, 1036 00114 o
SpecificSu1635 ik 0.0129 o *
Result Uni Volum 0.0147 o
Laser Obsc  12.08%  0.0167 0 5
D(32] 367um 00189 o #
D331 132um 00215 0 H
DW@3]  250um 00244 o *3
Span 3301 00278 [
Mode  37.4um 00315 o
Dx(10) 219um 00358 o
Dx(50) 174um  0.0407 o
Dx(90) 597um 00463 o - -
Skew(3] 1213 00526 o “ s 1as s wwma " vama
Kurtosis[3 1018 0.0597 0 I
ResultinR  6.42%  0.0679 0 -
Rewlng asox oo o P e A g
ResultinR  10.09% 00876 0
ResultinR  14.54% 00995 o
ResultihR  7401% 0113 0
ResultinR  46.07% 0128 o o
ResultinR  8.58%] 144 0 Coarsesilt  Medium s Fine Silt_ Very Fine ¢ Clay
ResultinR  0.02%] 163 0 47
ResultinR  0.00%) 186 o 452
ResultinR  0.00%) m o 445
Result Bel  91.19%) 240 o 4.20
Result Belc  35.96%) 7 o 387
Result Belc  53.93%) 310 o 335
ResultAbc  0.00%) 352 o
Ox(5)  0.592um 400 o
Ox(16)  361um as4 0
Dx(84) 49.2ym 516 0
Dx(95)  736um 586 o
666 o
756 0
859 o
976 o
1110 0
1260 0
1430 o
1630 o
1850 0
2100 o
2390 o 49 1971 1563 15
2710 o
3080 o
3500

17.69



Result Size (um) % Volume In
Concentration 0.01% 001 o
Uniformity 0837 00114 o
Specific Surface 7529 m/kg, 00129 o .
Result Units  Volume 0.0147 0
Laser Obscuratic  12.11% 0.0167 o
032 797 um 00189 o
D033 200pm 00215 0 +
D43 327um 0.0248 o
Span 2666 00278 o ’
Mode 435um 00315 0 311 505 H
0x(10) 383um 0.0358 0 353 528 )
0x(50) 25.8um 0.0407 0 w01 538 »
Dx(90) 727 um 0.0463 o a6 532
Skew 3] 1085 00526 o 518 506
Kurtosis [3] 0798 00597 0 89 46
Result In Range 241% 00679 o 669 39 o v o - v
Result In Range 3.44% 00771 o % 32 ot
Result In Range 757% 0.0876 o 84 239
Resultn Range 11.81% 00995 o %81 182 0 AN AR 0530 AN G AR 5540
Result In Range 74.75% 0113 0 m 095 » ) s e
ResultIn Range 58.14% 0128 0 127 o045
Result In Range 14.19% 0.146 o 144 3
Result In Range 0:55% 0.166 0 163 0
ResultIn Range 0.00% 0188 0 186 0
Result In Range 0.00% 0214 0 2 0
ResultBelow (6;  84.97% 0243 0 240 0
ResultBelow (10 25.23% 0.276 o m 0
Result Below (20 41.86% 310 0 Coarse Silt Medium Si Fine Silt_ Very Fine ¢ Clay
Result Above (1( 0.00% 352 o 505
ox(s) 223um 400 o s
0x(16) 595 um 454 o 53
Dx(84) 608 um 516 0o sm:
Dx(95) 883um 586 0 506
666 o as
756 0
859 0
76 0
110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0 3060 203 139 1186
2710 0
3080 0
3500
106
Result Size (um) % Volume In .
Concentra  002% 001 0
Uniformity 0718 00114 0
SpecificSus84.7 m/l  0.0120 3 ;
Result Uni Volume 00147 0
Laser Obsc 12.89% 00167 0
032 103um 0018 0 z
DI33]  230um 00215 o 1
W3] 3sum 00244 0
Span 2307 00278 0
Mode  440um 00315 3 311 565 :
0c(10) 492um 0038 0 3 599
Dx(50) 29.6um 00407 0 W01 616
Dx(90)  732um 00463 0 456 609 o
Sew[s] 0911 00526 0 518 577 - - v
Kortosis (3 0389 00597 3 89 52
ResultinR  152% 00679 0 669 a1
ResultinR  258% 0,071 0 % a9
ResultinR  6.09% 00876 0 84 253
Resultinf  10.27%  0.0995 0 %1 14
ResultinR  7655% 0113 0 m 08
ResultinR  6381% 0128 0 1w o
ResultinR  1531% 0146 0 144 3
ResultinR  025% 066 0 163 o
ResultinR  000% 0188 3 186 o
ResultinR  0.00% 0214 0 a1 o
ResultBelc  B4.11% 0243 0 210 o
ResultBelc  2047% 0276 3 m o
Result Bele  36.19% 0314 0 310 o
Result Abc 0.00% 32 0 Coarse Sit Medium i i Sift_Very Fine ¢ Clay
Dx(s)  286um 400 o s
Dx(16)  7.65um asa o
Dx(88)  623um 516 0
Ox(es)  87.3um 586 o
666 o
756 o
859 o
976 o
1110 o
1260 o
1430 o
1630 o
1850 o
2100 o
2390 0 s 218 128 1014
2710 o
3080 o
3500
7487

66



Result Size (um) % Volume In .

Concentra  0.01%  0.01 4
Uniformity 0594 0.0114 4
Specific Su698.8m*/l  0.0129 0
Result Uni Volume  0.0147 4 o
Laser Obsc  12.09%  0.0167 4
D[32] 859um 00189 4
D[33] 128pm 00215 0 g
D[43] 171pm  0.0244 4 G
Span 1866 00278 4 H
Mode  245um 00315 4 311 59
Dx(10) 351pm 00358 0 353 42
Dx(50) 159um  0.0407 o 201 233 N
Dx(90) 331pm  0.0463 0 456 048
Skew 3] 0496 0.0526 0 518 o
Kurtosis (3 -0.656  0.0597 0 589 o
ResultinR  0.00%  0.0679 4 669 0 o
ResultinR  4.62%  0.0771 4 76 0 N o T o oo o0 HY
ResultinR  1273%  0.0876 4 864 0 St Cinmes am)
ResultinR  17.08%  0.0995 0 981 0
ResultinR  88.00%  0.113 4 m 0 ~)
ResultinR  3851%  0.128 4 127 0 o L]
ResultinR  0.00%  0.146 0 144 o 1141 Average of LE-MUY-0.0-2/8/2021
ResultinR  000% 0166 0 163 0
ResultinR  0.00%  0.188 4 186 0
ResultinR  0.00% 0214 4 m 0
Result Bele 100.00%  0.243 4 20 0
ResultBelc 34.43% 0276 0 m 0
ResultBel  6149% 0314 0 310 0
ResultAbc  0.00% 0357 4 352 0
Dx(s)  257um 0.405 4 400 0
Dx(16) 471pm 046 0 454 o
Dx(84)  2944m 0523 0 516 0
Dx(95)  37.6pm 0594 0 586 0
0675 4 666 0
0.767 0 756 o
0872 4 859 0
0.991 o 976 0
110 0 Coarse Silt Medium S Fine Silt__Very Fine ¢ Clay
1260 0 59
1430 o 42
1630 o 233
1850 o o8
2100 o 0
2390 o 4
2710 0
3080 0
3500
1291 3563 207 1807 1267
Result Size (um) % Volume In =
Concentra  0.01% 001 0
Uniformity 0618 0.0114 0
Specific Su751.1m*/}  0.0129 0
Result Uni Volume ~ 0.0147 o &
Laser Obsc  12.13%  0.0167 4
D[32]  7.99um  0.0189 4
D[33] 128pm 00215 0 &
D[43] 17.5pm  0.0244 0 ¢l
Span 1929 00278 4 H
Mode  25.4um 0 311 619
Dx(10)  3.37pm 0 353 469
Dx(50)  16.1pm 0 201 293 N
Dx(90)  34.5um 4 456 117
Skew 3] 0519 0 518 [
Kurtosis (3 -0.641 0 589 0
ResultinR  0.68% 4 66.9 0 |
ResultinR  4.77% 0 76 0 abt s
ResultinR  12.49% 4 86.4 0 Size Classes fum)
ResultinR  16.80% 0 98.1 0
ResultinR  87.33% 4 11 0 ~)
Resultin R 39.88% 0 127 0 1 [1] LE-MUY-0.1-2/8/2026 2111:27 PM 15121 LE-MUY-0.1-2/8/2026 211550 PM 53] LE-MUY-0.1-2/8/2026 21213 PM
ResultinR  0.00% 0 144 0 141 Average of LE-MUY-0.1"-2/8/202
ResultinR  0.00% 0 163 0
ResultinR  0.00% 4 186 0
ResultinR  0.00% 4 211 0
Result Belc 100.00% 4 240 0
Result Belc ~ 34.73% 0 m 0
Result Belc  60.12% 0 310 0
ResultAbc  0.00% 4 352 0
Dx(5)  2.42pm 4 400 0
Dx(16)  4.59 um [ 454 0
Dx(84)  30.5pum 516 0 Coarse Silt Medium Si Fine Silt__ Very Fine ¢ CLay.
Dx(95)  39.2um 586 0
666 0 469
756 0 293
859 0 117
976 0 0
1110 0 [
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0 1498 3428 196
2710 0
080 0




Result Size (um) % Volume In
Concentra  001% 001
Uniformity 1104 00114
Specific Su4940m¥/k  0.0129
Result Uni Volume 00147
LaserObsc  13.23% 00167
D(32] 121pm 00189
D(33] 431um 00215
D[43] 885um 00244
Span 359 00278
Mode  17.4um 00315
Dx(10) 0350um 00358
Dx(50) 596um 00407

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result Belc 100.00%
Result Belc
Result Belc
Result Abc
Dx(5)  0.226um
Dx(16)  0.603 pum
Dx(84) 183pm
Dx(95)  25.8um

001 100
size Cinsaes (um)

= 22237 PM E1(2) PM B 22325 PM
7 [4] Average of LE-MUY-0.2'-2/8/202

Coarse Silt Medium S| Fine Silt _ Very Fine ¢ CLay.

Result Size (um) % Volume In o
Concentra  001% 001 0
Uniformity 0654 0.0114 0
SpecificSu1104m?/k  0.0129 0
Result Uni Volume ~ 0.0147 0 &
LaserObsc  14.37%  0.0167 0
D[32]  543um 00189 0
D[33]  962um 00215 0 &
D[43]  135um 00284 0 ¥
Span 2035 00278 0 H
Mode  203um  0.0315 0
Dx(10) 266um  0.0358 0
Dx(50) 120um  0.0407 0 . X 2
Dx(90) 27.1um  0.0463 0 56 0
skew [3] 0571 00526 0 518 o
Kurtosis (3 -0.602  0.0597 0 589 0
ResultinR  3.02%  0.0679 0 669 0
ResultinR  597%  0.0771 0 76 o nn
ResultinR  15.07%  0.0876 0 864 0 Size Classes (um)
ResultinR  19.60%  0.0995 0 981 0
ResultinR  8220%  0.113 0 111 0 ~)
ResultinR  25.70%  0.128 0 127 0 M E PM (3] LE-MUY-0.3-2/8/2026 23209 PM
ResultinR  0.00%  0.146 0 144 0 141 Average of LE-MUY-03-2/8/2021
ResultinR  000%  0.166 0 163 0
ResultinR  0.00%  0.188 0 186 0
ResultinR  0.00% 0214 0 211 0
ResultBelc 100.00%  0.243 0 20 0
ResultBel 43.67% 0276 0 m 0
ResultBel  7430% 0314 0 310 0
ResultAbc  0.00% 352 0 Coarse Silt Medium Si Fine Silt__ Very Fine ¢ Clay
Dx(s)  178pm 400 0 316
Dx(16)  361pm as4 0 15
Dx(84)  239pm 516 o o0
Dx(95) 308 um 586 0 0
666 0 0
756 0 0
859 0
976 0
1110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0 a§7 3157 2443 2074
2710 0
3080 0



Result Size (um) % Volume In 104

Concentra  001% 001 0
Uniformity 0587  0.0114 0
Specific Su1334 m*/k  0.0129 [
Result Uni Volume  0.0147 0
Laser Obsc  11.97%  0.0167 4
D[32] 450um 00189 0
D[33] 13.8um 0.0215 0 & &
D[43] 21.2pm  0.0244 0 ¥
Span 1844 00278 0 H
Mode  303um  0.0315 0 a
Dx(10) 284pm  0.0358 0
Dx(50) 208pm  0.0407 0
Dx(90) 412pm  0.0463 0 2
Skew [3] 0319 0.0526 0
Kurtosis[3  -0.84  0.0597 4
ResultinR  5.24%  0.0679 0 0
ResultinR  3.56%  0.0771 0 0 o A o0 Too o000 Tom00
ResultinR  9.03%  0.0876 0 0 Size Classes (um)
ResultinR  11.82%  0.0995 0 0
ResultinR  86.05%  0.113 0 0 ~)
ResultinR  5179% 0128 0 0 [ 3942 PN B (2) L PM (3] PM
Result In R 0 0 [F14] Average of 'LE-MUY-0.4'-2/8/2021
Result In R 0
Result In R 0
Result In R 211 0 Coarse Silt Medium Si Fine Silt _ Very Fine ¢ CLay
Result Belc 100.00% 240 o 809
Result Belc  29.65% 272 o n
Result Belc  48.21% 310 0 566
ResultAbc  0.00% 352 o 37
Dx(5)  0.847um 400 0 178
Dx(16)  4.47 pm 454 o o0
Dx(84) 369 um 516 0
Dx(95)  46.4 um 586 0
666 0
756 0
859 0
976 0
1110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0
2710 0
3080 0 2648 3293 1336 1283
3500

14.39

Result Size (um) % Volume In
Concentra  0.01% 001

Uniformity ~ 0.698  0.0114
Specific Su1269 m?/k  0.0129
Result Uni Volume  0.0147
laserObsc  12.17%  0.0167
D[32] 473um 00189
D[33] 1L7um 00215

D43 182um 00244 %4—
Span 215 00278 H
Mode  28.4um

0x(10) 260 um

Ox(50)  163um

Dx(90)  37.7um A
Skew[3] 0547

Kurtosis[3 0653

ResultinR  4.80% .

ResultinR  4.75%
ResultinR  11.60%
ResultinR  15.74%
ResultinR  83.81%
ResultinR  42.12%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
Result Belc 100.00%
ResultBele  36.88%
Result Belc  57.88%
ResultAbc  0.00%
Dx(s)  114um

Dx(16) 386 um

Dx(84)  332um

Dx(95)  43.0um

100 1000 10000 100000
Size Classes (um)

=i Mo
1 4) Average of LE-MUY-05'-2/8/202)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Very Fine ¢ Clay

1944 3035 1658 1683




Result

Concentra
Uniformity
Specific Su
Result Uni
Laser Obsc
D(32]

Skew [3]
Kurtosis [3
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result Belc
Result Belc
Result Belc
Result Abc
Dx (5)

Dx (16)
Dx (84)

Dx (95)

Size (um) % Volume In

.

001% 001 0

06 00114 4
930.8m?/l  0.0129 0
Volume 0.0147 0 &
12.56%  0.0167 0
645um 00189 4
103um 00215 0 &
139um 0024 4 v
1879 00278 4 H
198um 00315 4 311 3.1
296um 00358 0 353 133
128um 00407 0 0.1 0 N
27.0um  0.0463 0 256 0

0519 0.0526 4 518 0

-0.619 00597 0 589 0

160%  0.0679 0 669 0 )

5:53% 0 76 0 001 01 100000
14.39% o 864 o size Classes (um)
19.17% 0 98.1 0
84.38% 0 11 0 ~)

2633% 4 127 0 =) PM B PM EIBILS M
0.00% o 144 o 4] Average of 'LE-MUY.08-2/8/202:
0.00% 0 163 0
0.00% 4 186 0
0.00% 0 211 0

100.00% 0 240 0

40.70% 4 272 0

73.67% 4 310 0
0.00% 0 352 0

214um 400 0 Coarse Silt Medium Si Fine Silt__ Very Fine ¢ Clay
397 um 454 0 .
23.9um 516 0 133
306 um 586 0 o
666 0 0
756 0 [
859 0 o
976 0
1110 0
1260 0
1430 0
1630 0
1850 0
2100 0
2390 0 443 3320 261 1987
2710 0
3080 0
3500
16.36
Result Size (um) % Volume In &
Concentra  0.01% 1 o
Uniformity 0637 00114 o
SpecificSu8936 Yl 0.0129 0
Result Uni Volume  0.0147 0 .
Laser Obsc  12.21%  0.0167 o
D(32]  671um 00189 o
D33 155um 00215 o &
D3] 236um 00244 o ¥
Span 1972 00278 o H
Mode  352um 00315 0 31 761
Dx(10) 324um 00358 0 383 759
Dx(s0)  223um 00407 0 01 689
Dx(90) 47.3um 00463 0 456 555
Skewl3] 0436 0052 0 518 38
Kurtosis[3  -0.771 00597 0 589 201
ResultinR  2.91% 00679 o 669 023
ResultinR  4.19% 00771 o 76 o o ™o oo T
ResultinR  9.53% 00876 o 864 o Sim Cirmem oy
ResultinR  13.43% 00995 o 981 o
ResultinR  86.16%  0.113 o m o ~
ResultinR  54.05% 0,128 o 127 o 30557 PN (2 ’ 30620P4 1 306442
ResutinR  117% 0145 ° 24 ° 51191 Average of E-MUY-0.7"-3/8/20%
ResultinR ~ 0.00%  0.166 o 163 o
ResultinR  0.00% 0,188 o 186 o
ResultinR  0.00% 0214 0 2 0
ResultBel  9871% 0243 0 20 0
Result Belc  30.06% _0.276 o 2 o
Result Belc  45.95%| 310 0 co: m Si Fine Silt_ Very Fine ¢ CLay
ResultAbc  0.00%| 352 o
Dx(s)  193um 400 o
Dx(16)  482um a4 o
Dx(84)  420um 516 o
Dx(95)  53.6um 586 o
666 o
756 o
859 o
976 o
1110 o
1260 o
1430 0
1630 0
1850 0
2100 o
2300 0 345 2613 1291 1428
2710 o
3080 o

70



Result
Concentra ~ 0.01%
Uniformity ~ 0.675
Specific Su 1247 m?/k
Result Uni' Volume
Laser Obsc  12.28%
D[32] 481um
D[33] 822um
D[43] 1l4um
Span 2139
Mode 166 um
Dx(10)  2.48um
Dx(50)  9.67 um
Dx(90)  23.2um
Skew [3] 0722
Kurtosis [3
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result Belc
Result Belc
Result Belc
Result Abc
Dx(5)

Dx (16)

Dx (84)
Dx(95)  26.7 um

0.01
0.0114
0.0129
0.0147

Result
Concentra  0.01%
Uniformit, 0701
Specific Su 1050 m¥/k
Result Uni Volume
Laser Obsc  11.96%
032 572um
0[33]  878um
D43  120um
Span 221
Mode  180um
Dx(10) 259 um
0x(50) 101 um
0x(90)  248um
Skew[3] 0765
Kurtosis (3 -0.245
ResultinR  1.41%
ResultinR  7.88%
ResultinR  17.76%
ResultinR  22.72%
ResultinR  80.13%
ResultinR  19.60%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
Result Belc 100.00%
Result Bele  49.76%
Result Belc  80.40%
Result Abc

0x(s)  193um
Dx(16)  336um
Dx(84)  21.6um
Dx(95)  288um

Size (um) % Volume In
0

0
0
0
0
0
0
[
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
[
0
0
0

Size (um) % Volume In

00114
00129
0.0147
00167
00189
00215
0.0244
00278
00315
00358
0.0407
0.0463
00526
00597
0.0679
00771
0.0876
00995
0113
0128
0145
0166
0.188
0214
0243
0276
0314
0357
0.405

Coarse Silt Medium Si Fine Silt

146

2451

100
Size Classes (um)

T
1000

T
10000

(1] LE-MUY-0.8-2/8/2026 3:14:32 PM [ (2 LE-MUY-0.8-2/8/2026 314:55 PM [ [3] LE-MUY-0.8-2/8/2026 3:15:19 PM
[ 14] Average of LE-MUY-0.8'-2/87202)

Velme )

28.19

24.76

Very Fine ¢ Clay

21.06

100
e Clacses )

19 Average o L3-KUT-08" 2787200

Coarse Silt Medium S Fine Si

073
0

o

285

2629

2613

Very Fine ¢ Clay

23,94

[T

1000

32553 P

100000

)
10,0000

71



Result
Concentra
Uniformi

Spe

Size (um) % Volume In

ic Su 1085 m¥/k

Result Uni Volume:

Laser Obsc 1

2.50%

D[3,2] 553um
D[33] 9.60um
D[43] 136um

2217

Mode  20.5um
Dx(10)  2.62um
Dx(50)  116um

Dx(90)  28.2pum

Skew [3] 0719
Kurtosis[3 -0.32
ResultinR  2.55%
ResultinR  6.64%
ResultinR  15.42%
ResultinR  20.41%
ResultinR  8173%
ResultinR  26.09%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%

Result Belc 100.00%
Result Belc ~ 45.02%
Result Belc ~ 73.91%

Result Abc

Dx(5)  181um
Dx(16)  3.54um
Dx(84)  24.6um
Dx(95)  32.7um

0.01
0.0114

Size (um) % Volume In
00

Result
Concentra  0.01%
Uniformity 0593 00114
SpecificSus718m?/l  0.0129
Result Uni Volume ~ 0.0147
Laser Obsc  1138%  0.0167
D[32] 105um 00189
D[33]  161um 00215
D[43] 216um 00244
span 1874 00278
Mode  306um 00315
Dx(10) 431um 00358
Dx(50) 201um 00407
Dx(90) 420um 00463
Skew (3] 0499 00526
Kurtosis (3 -0.624  0.0597
ResultinR  000%  0.0679
ResultinR  3.04% 00771
ResultinR  9.64%  0.0876
ResultinR  15.46%  0.0995
ResultinR  9140% 0113
ResultinR  5031%  0.128
ResultinR  018% 0146
ResultinR  000%  0.166
ResultinR  000% 0188
ResultinR  000% 0214
ResultBelc  99.80%  0.243
ResultBel  28.15%  0.276
ResultBel 49.69% 0314
ResultAbc  000%  0.357
Dx(s)  3.024m 0405
Dx(16)  5.89um 0.46
Dx(84)  373um 0523
Dx(95)  47.8um 0594
0675
0767
0872
0991
113

0

©0 0000000000000 0000000000O0O0

© 000000000000 000000000000000000C0000CO00O

86.4

72

o1 100 10,0000
Size Classes (um)

4] LE-MUY-1.0:2/8/2026 3:3244 PM [ (2] LE-MUY-1.0.2/8/2026 33237 PM [ 3] LEMUY-1.0-2/8/2026 33300 PM
14] Average of LE-MUY-10'-2/8/2021

Coarse Silt Medium Si Fine Silt__ Very Fine ¢ Clay

212
071
0]
0]

636 2028

2389 2143

[
£
2
2]
ol
0oL o1 00 100000
size Classes (um)
=it 12:4322P E(2) 21-C 1243450 (3] 21-CLAD-0.0-2/8/2026 124409 P

(4] Average of 21.CLAD.0.0'-2/8/20:

Coarse Silt Medium S Fine Silt__Very Fine ¢ CLay

2648 3163 1713 1588



Result
Concentra  0.01% 001
Uniformity ~ 0.663  0.0114
Specific Su965.4m?/i 0.0129
Result Uni Volume 00147
LaserObsc  12.32%  0.0167
D[32] 622um 00189
D[33] 986um 00215
D[43] 134um  0.0244
Span 2005 00278
Mode  193um  0.0315
Dx(10) 293um  0.0358
Dx(50) 115um  0.0407
Dx(90) 27.1um  0.0463
Skew [3] 0716  0.0526
Kurtosis [3  -0.288  0.0597
ResultinR ~ 1.70%  0.0679
ResultinR  5.60%  0.0771
ResultinR  15.13%  0.0876
ResultinR  22.13%  0.0995
ResultinR  83.99%  0.113
ResultinR  2431%  0.128
ResultinR ~ 0.00%  0.146
ResultinR  0.00%  0.166
ResultinR  0.00%  0.188
ResultinR ~ 0.00%  0.214
Result Belc 100.00%  0.243
ResultBelc 44.57%  0.276
Result Belc 75.69%  0.314
Result Abc ~ 0.00% _ 0.357
Dx(5)  211pm
Dx(16)  3.90um
Dx(84) 236um
Dx(95)  312um
Result
Concentra  0.01%
Uniformity 0,592
Specific u655.0 M/l
Result Uni Volume
Laser Obsc  12.90%
B2 916um
D[B33]  131pm
D43 17.1pm
Span 1871
Mode  24.0um
Ox(10]  3.914m
Dx(50)  15.6um
Dx(90]  33.04m
Skewl3] 0562
Kurtosis (3 -0.537
ResultinR
ResultinR  3.24%
ResultinR  12.10%
ResultinR  18.72%
ResultinR  90.03%
ResultinR  37.53%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
Result Belc 100.00%
esult Belc 34.05%
Result Belc  62.47%
ResultAbc 0.
Ox(s) 288 m
Ox(16] 514 pm
Ox(8¢]  29.24m
Dx(95]  37.6m

Size (um) % Volume In
0

Size (um) % Volume In
o1

00114
00129
00147

311

98.1

8
6
&
£
3.09 2
168
028
2

o

001 100

Size Classes (um)

(1) 21-CLAD-04-2/8/2026 122252 P [[2) 21-CLAD-01-2/8/2026 1223:46 P (3] 21-CLAD-01-2/8/2026 12:33:39 P
F114] Average of '21-CLAD-0.1-2/8/20;

168
0.28
0
0
0

29.2

407
233
059

o

0

1267

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 Coarse Silt Medium Si Fine Silt
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3498

Very Fine ¢ CLay

2621

16.78

100000

ze Clasaes (ur)

1283050
914 Average of 71.CLAD 02 27207

wmase @ e

Coarse St Medium Si Fine Silt_ Very Fine ¢ CLay
568

246 1932 106

73

10,0000



Result Size (um) % Volume In
Concentra  0.01% X 0
Uniformity  0.606  0.0114 0
Specific Su658.7 m¥/l  0.0129 0
Result Uni Volume  0.0147 0
Laser Obsc  12.14%  0.0167 0
D[32] 91lum 00189 0
D[33] 132pm 00215 0
D[43] 174um 00244 0
Span 1907 00278 0
Mode  248um 00315 0
Dx(10) 385um  0.0358 0
Dx(50) 158um 00407 0
Dx(30) 340um  0.0463 0
Skew (3] 057 00526 0
Kurtosis[3  -0.548  0.0597 0
ResultinR  0.00%  0.0679 0
ResultinR  3.46%  0.0771 0
ResultinR  12.13%  0.0876 0
ResultinR  18.54%  0.0995 0
ResultinR  89.77%  0.113 0
ResultinR  38.74%  0.128 0
ResultinR  0.00%  0.146 0
ResultinR  0.00%  0.166 0
ResultinR  0.00%  0.188 0
ResultinR  0.00% 0214 0
ResultBel 100.00%  0.243 0
ResultBel 34.13% 0276 0
ResultBel 6126% 0314 0
ResultAbc  0.00% 0357 0
Dx(s)  283um 0405 0
Dx(16)  5.09um 0.46 0
Dx(84) 301um 0523 0
Dx(95)  387um 0594 0

0675 0
0767 0
0872 0
0991 0

113 0

Result Size (um) % Volume In

Concentra  0.01% 1 0

Uniformity 0644 00114 0

SpecificSu928.8m?/l  0.0129 0

Result Uni Volume ~ 0.0147 0

Laser Obsc  1247%  0.0167 0

D(32] 646um  0.0189 0

D[33]  106um 00215 0

D[43]  144um 00244 0

Span 2015 00278 0

Mode  215um 00315 0

Dx(10) 3.07um 00358 0

Dx(s50) 128um 00407 0

Dx(90) 288um 00463 0

Skew (3] 0.0526 4

Kurtosis [3 0.0597 0

ResultIn R 0.0679 0

ResultIn R 00771 0

Resultin R 0.0876 0

ResultIn R 0.0995 0

ResultIn R 0113 0

ResultIn R 0128 0

Resultin R 0.45 0

ResultIn R 0166 0

ResultinR  000% 0188 0

ResultinR  000% 0214 0

Result Belc 10000%  0.243 0

ResultBel  4143% 0276 0

ResultBel 7118% 0314 0

ResultAbc  0.00% __ 0.357 [

Dx(s)  219um

Dx(16)  4.09um

Dx(84)  25.4um

Dx(95)  329um

©©000000000000000000000000000000O

Coarse Silt Medium S Fie Silt

Coarse Silt Medium Si Fine Silt
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0
0
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0
0
0
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2
o
001 o1 10 1000 10000 100000
size Classes (um)
1242420 B 1243068 1 124330
1 14] Average af '21-CLAD-03"-2/8/20
Very Fine ¢ Clay
3427 2152 1921 1087
.
P
4
£
2
2
o
001 o1 10 100 1000 10000 10,0000
size Classes (um)
1252340 B 125258 B 128522 F

]
(4] Average of "21.CLAD-04"2/8/207

Very Fine ! Clay

3233 2396 2133

15.65



Result Size (um) % Volume In -

Concentra  0.02%  0.01 0
Uniformity 061 00114 0
Specific Su586.2m?/i  0.0129 0
Result Uni Volume ~ 0.0147 0 4
Laser Obsc  12.35%  0.0167 0
D[32]  102pm 00189 0
D[33]  150um 00215 0 £
D[43] 198um 00244 0 ta
Span 1925 00278 0 H
Mode  280um 00315 4 311 682
Dx(10) 435um 00358 0 353 587
Dx(50) 17.9um 00407 0 401 446 2
Dx(90) 388um  0.0463 4 456 283
Skew [3] 0587 00526 0 518 12
Kurtosis[3 0511 00597 4 589 0
ResultinR  0.00% 00679 0 669 0
ResultinR  2.58% 00771 0 7 0 LA
ResultinR  10.19%  0.0876 0 86.4 4 Size Classes (um)
ResultinR  17.55% 00995 0 98.1 o
ResultinR  9191% 0113 0 111 0 ~)
ResultinR  45.02% 0128 0 127 0 51 (1) 21-CLAD-0:5-2/6/2026 10224 P (2] 21-CL 10248 Ph 10312 Ph
ResultinR ~ 0.00%  0.146 0 144 0 (3] Average of 21-CLAD-05 2727200
ResultinR  0.00%  0.166 4 163 0
ResultinR  0.00%  0.188 0 186 4
ResultinR  0.00% 0214 0 a1 0
Result Belc 100.00% 0243 0 240 0
ResultBelc 30.31% 0276 0 m 0
ResultBelc 54.98% 0314 0 310 4
ResultAbc  0.00% 0357 0 352 0
Dx(5)  314um 0.405 0 400 0
Dx(16)  5.78um 046 0 454 4
Dx(84) 343um 0523 0 516 0
Dx(95)  444pum 0594 0 586 0
0675 0 666 4
0.767 0 756 0
0872 4 859 0
0.991 0 976 4
113 0 1110 4
128 0 1260 0
1430 0 Coarse Silt Medium Si Fine Silt__Very Fine ¢ Clay
1630 4
1850 0 587
2100 [
2390 4 283
2710 0 12
3080 0 o
3500
2118 3247 1995 1778
esult Size (um) % Volume In 10
Concentra  0.02% o
Uniformity 0566 0.0114 0
Specific Su487.8m¥/i  0.0129 0 o
ResultUni Volume 00147 0
LaserObsc  12.25%  0.0167 0
D2 123um 00189 o
0[33]  21lum 00215 0 @
D43l 295um 00248 0 q
Span 1808 00278 0 H
Mode  40.0um 00315 0 |
Dx(10) 469um 00358 o
Dx(50) 286um  0.0407 0
Dx(90)  S64um 00463 0 2
Skewl3d] 0385 00526 0
Kurtosis[3 0687  0.0597 0
ResultinR  0.00%  0.0679 0
ResultinR  3.00% 00771 0 . bn HA o 5o oo oo
ResultinR  7.95%  0.0876 0 864 o Ston Classes gamy
ResultinR  1172%  0.0995 0 98.1 o
ResultinR  86.64%  0.113 0 1 o ~
ResultinR  64.01%  0.128 0 127 o 140 P B 20200 B
ResultinR  5.57%  0.146 0 144 o 8] Average of 21.CLAD-05-2/8/20:
ResultinR  0.00% 0.6 0 163 0
ResultinR  0.00%  0.188 0 186 o
ResultinR  0.00% 0214 0 21 o
ResultBelc  94.15% 0243 0 240 o
ResultBelc  22.66% 0276 0 m o
ResultBelc 35.99% 0314 0 310 o
ResultAbc ~ 0.00% 0357 o 352 o
Ox(5)  3a2um 0405 0 400 o
Dx(16)  6.80um 0.46 o asa o
Dx(84) s02um 0523 0 516 o
Dx(95) 640um 059 0 586 o
05675 0 666 o
0767 0 756 o
0872 o 859 o
0.991 0 976 o
1110 0 Coarse Silt Medium s Fine Silt_Very Fine ¢ CLay.
1260 [ 64,
1430 0 819
1630 o 817
1850 o 749
2100 o 618
2390 o aass
2710 o
3080 o
3500

@212 232 109 1233 792



Result
Concentra
Uniformity
Specific Su
Result Uni
Laser Obsc
D[3,2]
D[3,3]
D[4,3]
Span
Mode

Dx (10)

Dx (50)

Dx (90)
Skew [3]
Kurtosis [3
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result In R
Result Belc
Result Belc
Result Belc
Result Abc
Dx(5)

Dx (16)

Dx (84)

Dx (95)

0.01%
0.65
765.8 m?/l
Volume
12.12%
7.84 um
112 pm
15.0 um
2033
223um
332um
13.1pm
30.0 um
0.639
0.504
0.00%
4.82%
15.28%
20.65%
86.40%
30.75%
0.00%
0.00%
0.00%
0.00%
100.00%
40.75%
69.25%
0.00%
253um
429 um
26.4um
34.2um

Size (um) % Volume In

0.01 0
0.0114
0.0129
0.0147
0.0167
0.0189
0.0215
0.0244
0.0278
0.0315
0.0358
0.0407
0.0463
0.0526
0.0597
0.0679
0.0771
0.0876
0.0995

0.113
0.128
0.146
0.166
0.188
0.214
0.243
0.276
0.314
0.357
0.405

0.46
0.523
0.594
0.675
0.767
0.872
0.991

1.13

OO0 0000000000000 0O0O0O0O0O000O0000O0000O00O0O0O0O0

Result
Concentra  0.01%
Uniformity 0,649
Specific Su710.3 m¥/|
Result Uni Volume

Laser Obsc  12.38%

Dx(95)  38.0um

Size (um) % Volume In
001

00114
00129
00147
00167
00189
00215
00244
00278
00315
00358

311
353
40.1
45.6
51.8
58.9
66.9

86.4
98.1

ccocococococco000000000000000000000000000000

4.41
2.77
114
0
0
0

832

3231

409
243
077,
o
0

1284

T T
001 01 100 1000 1,0000
Size Classes fum)

I (1) 21-CLAD-0.8-2/8/2026 1:30:35 PA[71(2] 21-CLAD-0.8-2/8/2026 1:30:58 PA [ [3) 21-CLAD-08-2/8/2026 1:31:21 Ph
¥ (4] Average af 21-CLAD-0.8 -2/8/20:

Coarse Silt Medium Si Fine Silt _ Very Fine ¢ CLay

23

100
St Classs fum)

E (2 210800 o
14 Average of 21.CLAD-C7-21820

Coarse ilt Medium i Fine Silt_ Very Fine ¢ Clay.

3257 216 2073 1268

v
10,0000

76



Result Size (um) % Volume In

Concentra  0.02%
Uniformity 0562 0.
SpecificSu495.1m¥/l 0.
Result Uni Volume 0.
Laser Obsc  1225% 0.
DB2l  121wm O
DB3]  198um O
D[43] 268um O
Span 1806 O,
Mode  360um  O.
Dx(10) 487um .

skew (3] 0428 0.
Kurtosis[3 063 0.
ResultinR  0.00% O,
ResultinR  2.92% 0,
ResultinR  7.46% 0,
ResultinR  1180% O,
ResultinR  89.95%
ResultinR  60.59%
ResultinR  2.70%
ResultinR  0.00%
ResultinR  0.00%
ResultinR  0.00%
Result Bele  97.11%
Result Bel  22.18%
Result Bel  39.41%
ResultAbc  0.00%
Dx(5)  3.48um
Dx(16)  7.11pm
Dx(84)  45.2um
Dx(95)  57.8um

Result
Concentra  0.01%
Uniformity 0691
Specific Su827.3 m¥/l
Result Uni Volume
Laser Obsc  11.92%
DB 725um
D33 106um
D43 145um
Span 2102
Mode  224um
Dx(10)  303um
Dx(50)  12.4ym
Dx(90)  29.6um

Skew [3] 0.663
Kurtosis (3 -0.507
Result In R

Dx(84)  260um
Dx(95)  338um

001
o114

Size (um) % Volume In
.01

00114
00129

77

109
M
|
i
7.94 |
8.02
7.51
64 N
481
308
127
o
oo 01 10 100 1090 1.0000 10,0000

size Clases (um)

14034 PN B 154057 PN 1 (3] 21-CLAD-0.9-2/0/2026 141:20 Ph
4] Average of 21.CLAD-08"-2/8/20;

Coarse Silt Medium i Fine Silt _ Very Fine ¢ Clay

802,
7.51)

64
481
304

3772 2796 1351 1201

&
£
422 2
259
095

o1 100 10000 100000
Size Classes fum)

(1] 21 CLAD-L.0:2/8/2026 1:43:01 20 1 [2] 21-CLAD-10.2/8/2026 14926 PA [ [3) 21.CLAD-1.0.2/8/2026 14950 PA
5 14] Average of ‘2L CLAD-1.0"2/8/30:

Coarse Silt Medium Si Fine Silt__Very Fine ¢ Clay.
4.22

259
095
0
0|
0

776 3132 2183 2223 1685



