
Luquillo Critical Zone Observatory

Soil Survey: 227 Quantitative pits; Analysis of collected material will focus on answering the following questions. What effect do parent materials
have on soil texture, moisture holding capacity, nutrient pools and nutrient cycling. The study will also investigate the effect parent materials have
on forest communities  such as their species composition, biomass, productivity and the cycling of N and P.
Deep Wells: Three deep wells drilled to 37, 27 and 28 meters to investigate the depth of fracturing (depth of the critical zone), depth of weathering and investigate
 the character of bedrock-weather interface in volcaniclastics. Monthly water sampling will also be conducted for chemistry, recharge rates and response. 
Correlations between groundwater and climatic variations will be investigated.  

How do “Critical Zone Processes” Vary with
 Bedrock Lithology? 

Meteorologic Stations  Stream Gages
 Volcaniclastic Bedrock (Bisley USFS)

 Granodiorite Bedrock (Icacos USGS)

General LCZO information available at www.sas.upenn.edu/lczo
Data available at www.sas.upenn.edu/lczodata
Real time Hydrologic data available from the USGS waterdata.usgs.gov/pr/nwis/rt
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The LCZO Family of Collaborators

LCZO research is based around 7 broad hypotheses that address the following science questions:
How does saprolite advance vary with regolith thickness and landscape position?
How are soil carbon, surface redox, and plant nutrient cycling coupled and decoupled from lithology, landscape position, and climate?

How do the morphology, biogeochemistry, and vegetation of riparian zones vary with lithology, climate, and basin size?
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LCZO Sampling and
Monitoring Sites

Instrumentation:   Over 8 stream gages, 3 walk-
up canopy towers, 4 meteorological stations, 
three deep observation wells, lysimeters nests, 
an extensive GIS system and numerous long-
term vegetation plots are available. 

Signature Data Sets:  Because the Luquillo 
Mountains have been a research center on 
tropical forests for over a century, many long-
term environmental data sets exist.  For 
references and online access see the LCZO data 
page (https://www.sas.upenn.edu/lczodata        ), the 
Luquillo LTER (http://luq.lternet.edu/      ) and the 
USGS -WEBB  (http://water.usgs.gov/webb/       ) 
pages.  Signature data sets include: 

Hydrology: Hourly and daily measurement of 
radiation, air pressure, temperature, relative 
humidity, precipitation, wind speed, wind 
direction exist for 4 metrological stations.   T he  
world’s longest known record of weekly r  ainfall 
and throughfall and associated chemistry is 
maintained at the site and available.     In addition 
to the eight stream gages that are maintained by 
the USGS and the LCZO maintains and 
publishes discharge records for three stream 
gages in the Bisley  Watershed.  

Geochemistry and Biogeochemistry: The LCZO 
is developing a extensive data set of Luquillo 
soils and bedrock geochemistry. The basic 
chemistry of weekly rainfall, throughfall, and 
stream  low is also maintained and available 
from the LCZO and Luquillo LTER web pages.   

Spatial Data Sets: A 10 m DEM and associated 
spatial data sets   are   also available for the upper 
Luquillo Mountains. LiDAR based spatial data 
sets are being  developed.    

Instrumentation and
Data Sets
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