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Abstract: The Rio Icacos, located in the El Yunque National Forest and 
Luquillo Experimental Forest, has one of the highest documented rates of 
chemical weathering of granitic rocks in the world. This is likely due to the 
area’s wet, tropical ecosystem. Previous studies in this area have looked at the 
long and short term water chemistry in the watershed as a proxy for ecosystem 
health and climate change. However, there is little information in the scientific 
literature regarding total suspended sediment (TSS) and how it changes 
throughout a river’s flood cycle. We collected and analyzed water samples 
from the Rio Icacos throughout different stages of a flood. In situ particle size 
and density measurements revealed quantitative changes in TSS aggregation 
throughout the flood. The composition of particles was determined using a 
suite of geochemical techniques. Particle shape and morphology was 
characterized using optical microscopy. By understanding how the floods 
disrupt and erode nearby sediments, we will be better able to predict how 
floods effect the local environment. This is especially important because 
climate change is making floods larger and more common worldwide.

Background:

Figure 1: Map of Rio Icacos Watershed
Modified from Ferrier et al., 2010

Figure 2: Rio Icacos

Figure 3: Sampling location at the Rio Icacos USGS gauging station
Right: Gaging station along the river

Left: SCAF used for determining apparent (in situ) particle size

Experimental Techniques: 
• Elemental Composition: Inductively Coupled Plasma - Optical 

Emission Spectrometry
• Mineralogical Composition- X-Ray Diffraction
• Particle Shape and Morphology- Optical Microscopy
• Apparent Particle Size- SCAF
• Actual Particle Size- Laser Diffraction
Analysis and Discussion:

Figure 4: Mass of sediments collected, river discharge, and precipitation

Figure 5: Ratio of apparent to actual particle sizes

Figure 6: Elemental concentration of water with 
changing discharge, compared to Shanley et al., 2011

Figure 7: Elemental concentration and discharge of samples
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Emerging Picture:
• Aggregation from 

wetting and drying 
cycles creates 
different apparent 
particle sizes

• Water chemistry is 
largely determined 
by rainwater

• Sediments are 
eroded from the 
soil and bedrock

Figure 8: Mineralogical composition of river sediments 
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