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ObjectivesObjectives
1. Tree-ring collections to 

update and extend 
existing chronologies 
and to sample new sites 
in the Jemez Mountains, 
northern New Mexico. 

2. Development of site 
chronologies for each of 
the sites.



ObjectivesObjectives
3.  Study the effect of climate 

on tree-ring growth

4. Develop tree-ring 
reconstructions of climate 
over the past several 
centuries for this region
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MethodsMethods

Collection and sample 
preparation

Detrending
Removes age/size trend

Response function
Identifies climate signals used for 
reconstruction

Transfer function
Reconstructs climate variables



MethodsMethods
Collection and 
sample preparation

• During the fall of 
2007, 20 living trees 
were sampled from 
each site.  

• two increment cores 
were collected from 
each living tree. 

• Samples were 
collected using the 
4.5 mm increment 
borers. 



MethodsMethods
Collection and 
sample preparation

• Full cross-sections 
were taken from 
stumps, logs, and 
snags.
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• Full cross-sections 
were taken from 
stumps, logs, and 
snags.



MethodsMethods
Collection and 
sample preparation
Samples were fine-
sanded and 
crossdated using 
standard 
dendrochronological
techniques (Stokes 
and Smiley 1996; 
Swetnam 1985). 

The width of each 
annual ring was 
measured to the 
nearest 0.01 mm.



ResultsResults

Chronology
Response function
Transfer function
Calibration  Verification
Reconstructions



Chronologies

Results



Chronologies

Results

1670 1680 1690 1700 1710 1720 1730 1740 1750 1760 1770
0.0
0.5
1.0
1.5
2.0
2.5

Year
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

In
di

ce
s

0.0
0.5
1.0
1.5
2.0
2.5

1780 1790 1800 1810 1820 1830 1840 1850 1860 1870 1880 1890
0.0
0.5
1.0
1.5
2.0
2.5



Chronologies

The lengths of the 
10 chronologies 
range from 349 to 
1239 years.

Results
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Response Functions

Results

This climate response function 
accounts for 68% of tree-ring 
width variance.

Response function 
analysis between the 
chronology and 
monthly Division 2 
precipitation and 
temperature  
indicated that 
October-June was 
the most appropriate 
predictand for 
reconstruction. 



Results
Calibration Verification

Calibration
 Adj R2=0.50

Verification
 r=0.71
RE=0.49

Adj R2=0.55
Cross-Validation=0.53
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Results
Reconstruction AD 1662-2005
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ConclusionsConclusions
The technique of dendrochronology is a valuable tool to 
study past climate variability.
Tree-ring chronologies from the region showed strong 
and significant precipitation signal.
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