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     Abstract 
 

     Spectral signatures quickly and objectively aid the analysis of sand composition 
because specific wavelengths correspond with distinct grains. This provides a tool 
that gives additional objectivity to traditional microscopic methods, with the option 
to create a custom spectral library for Hyperspectral Remote Sensing (HRS) 
applications. Removal of salt (as a precipitated solid from sea water) is a useful 
practice for clearer microscopic viewing of sand because siliciclastic and calcitic 
grains are less-likely to be misidentified as precipitated solids. Though removal of 
precipitated solids aids in qualitative visual identification, it is problematic for 
studies requiring spectral reflectance data to match real-life conditions. Sand 
samples collected from the nearshore zone contain a precipitated solid component 
which is lost if laboratory preparations include rinsing and drying of samples for 
microscopic analysis.  
     Spectroradiometric techniques were used to assess the effects of precipitated 
solids in spectral signatures of sand. Sand samples of mixed siliciclastic-carbonate 
composition were collected from 15 locations across the Southeastern Florida 
coast. Spectral plots were generated from data collected by an ASD 
Spectroradiometer in a laboratory setting. Spectral data were collected from the 
samples before they were prepared for microscopic study, and again after sample 
preparation. Laboratory prepared samples show negative slope at approximately 
1500 nm and 2000 nm ranges on the generated plots. These wavelengths are 
indicative of grains that have either predominately carbonate (~1500 nm) or 
siliciclastic (~1940 nm) compositions, which agrees with composition determined in 
microscopic analysis. Particulates present in a sample will affect the spectral 
signature, thus particulate removal yields spectral plots not necessarily concurrent 
with plots generated from the raw, unprepared samples. For studies utilizing 
airborne HRS data, the order in which data is collected and prepared is important. 
To ensure a more precise match between the spectral library and the hyperspectral 
imagery, spectral data must be collected before the sample is prepared for 
microscopic analysis 

Figure 2: Composition comparison of the 15 collected samples.  Wet samples were collected from 
the high-tide line and air-dried.  Microscopic analysis was performed after precipitated solids were 
dissolved and removed with deionized water. 
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Figure 1:  Samples were 
collected starting at Singer Island 
and ending at Ft. Lauderdale, a 
linear distance of over 75 km.  
Samples range from fine to 
medium-coarse grain sizes.  The 
fine-grained samples originate 
from West Palm Beach and 
correlate with recent 
renourishment projects, during 
which sediments were dredged 
from the Intracoastal Waterway 
and inlets were redistributed on 
nearby beaches. Grain size 
ultimately determines the amount 
of light scattered and alters 
reflectance patterns.  Smaller 
grains yield more surface 
reflections (Clark, 1999). 

Figure 3a:  Salt 
content gives spectral 
profiles with sharper 
changes in slope. The 
spectral profile 
between 1550-1760 
nm range shows  
greater steepness in 
slope nearing a local 
maximum at ~1660 nm 
(red arrow).  The same 
spectral profile for post 
salt removal shows a 
smoother curve (3b).     
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Figure 3b: Removal of 
salt from each sample 
has an overall 
smoothing effect on the 
spectral profiles, 
suggesting that salt 
content increases 
surface reflectance. 
The spectral profiles 
also show well-defined 
troughs near 1470 nm 
and 1940 nm, the 
wavelengths associated 
with CaCO3 and SiO2.  

Figure 4:  
Comparison of 
Singer Island and 
Delray Beach 
samples.  The 
Delray Beach 
sample is 
characterized by 
fine grain size and 
high quartz 
content, while the 
Singer Island 
sample has 
medium-coarse 
grain size and is 
predominately 
carbonate. 
Smoothing occurs 
for both samples 
post salt removal; 
Quartz reflectance 
(~1940 nm) is 
more apparent in 
both the Singer 
Island and Delray 
Beach samples 
post salt removal.  
Carbonate content 
is unrealistically 
exaggerated in the 
Delray Beach 
sample in the pre-
salt removal 
spectral profile.  
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