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Overview

Service Learning courses provide students with an opportunity to apply the 
knowledge and skills learned in-class in a hands-on professional working 
environment. 

Students enrolled in Dendrochronology (GEOG 244) were approached by the 
U.S. Forest Service to assist in the collection and analysis of data on Eastern 
white pine and contribute to a pre-existing dendrochronology database.



1. To help the forest service by adding more Eastern white pine to the 
dendrochronology database

2. To begin assessing the correlation between Eastern white pine growth and 
climate

3. To apply our knowledge gained in class to a real-world project
4. To improve our communication and abilities to contribute positively to a 

group research project

Project Objectives



Deliverables 

1. Formal Report
2. Website

http://blog.uvm.edu/jpconsta-dendrochronology/in-the-field/

http://blog.uvm.edu/jpconsta-dendrochronology/in-the-field/
http://blog.uvm.edu/jpconsta-dendrochronology/in-the-field/


Introduction

● Dendrochronology database- USFS and UVM Geography 
○ Needs more white pines!

● Engel et al (2016) found that red spruce (Picea rubens) is rebounding. 
Why?
○ Acid deposition?
○ Climate change/ longer growing season?

● White pine can help answer this!
○ Temperate conifer that is not known to respond to acid deposition



Introduction 

Eastern white pine:

● Temperate conifer- grows from Newfoundland down to Georgia
● is somewhat of a generalist and can subsist under a variety of conditions

a. “competes best on well drained sandy soils of low to medium site quality” (1)

● can live up to 450 years old, commonly found at 200 years old in 
undisturbed stands

● Non-porous: rings are easy to see

1. Burns, Russell M., and Barbara H. Honkala, tech. coords. 1990. Silvics of North America: 1. Conifers; 2. Hardwoods. Agriculture 
Handbook 654. U.S. Department of Agriculture, Forest Service, Washington, DC. vol.2, 877 p.
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Methods: Site Selection

Centennial Woods Natural Area

● Burlington, VT

● Owned by UVM

● Recreational trails throughout property

● Stand: hemlock (Tsuga canadensis) & white pine dominated

○ ~30% slope with northwest aspect

   



Shelburne Farms

● Shelburne, VT

● Working farm, land preserve and historical landmark

● 5 white pine stands around the Farm Barn (centrally located on the 

property)

● Cored from woods’ edges and open areas

Methods: Site Selection



Methods: Site Selection



Methods: Data 
Collection & Analysis 

In the Field

● Two increment cores per tree
● Diameter at Breast Height
● Labels (date, core #, collector, species)



Methods: Data 
Collection & Analysis 

In the classroom & Spear Street Lab

● Mount and sand cores
● Count rings
● List method
● Measure ring widths with Measure J2X
● Cross-date with COFECHA
● Calculate basal area increment
● Compare RWI and BAI to climate data



Initial Results - Data Summary

Centennial Woods Shelburne Farms

Total # Cores 39 35

Total Rings Counted and Measured 4,157 3,327

Date Range of Chronology 1877-2015 1904-2015

Total Years Covered 139 112

Mean Chronology Length (Years) 106.6 95



Initial Results - COFECHA

Centennial Woods Shelburne Farms

Series Intercorrelation 0.415 0.549

Average Mean Sensitivity 0.261 0.218

● SI: The lowest values for trees that can still be reliably cross-dated are around 0.400. 
○ Most chronologies have values between 0.550 and 0.750.

● AMS: Relative change in ring-width from one year to the next
○ Varies from around 0.650 (for very drought-sensitive conifers) to 0.150 for the most 

complacent trees.

(NOAA, 2008)



Initial Results - BAI



1938 Hurricane



Decrease in 
Precip. & Temp. Recent increase of 

Precip. & Temp.

Increased 
growth due 
to increase 
in temp. and 
precip.

1998 Ice Storm
1938 Hurricane



Decrease in Forest Productivity
1945-1950 



Decrease in Forest Productivity 
1945-1950 Cont.



Increased growth 
due to increase in 
temp. and precip.



Increase in Forest Productivity 
During Early 1970s



Increase in Forest Productivity 
During Early 1970s Cont.



1998 Ice Storm



1998 New England Ice Storm

● Comparing tree ring width and basal area increment time series to 
historical climate data

● Indication of a major disturbance event in both Centennial Woods and 
Shelburne Farms occurring in 1998.

● Potential explanation: 1998 ice storm that caused damage across the the 
New England Region¹

¹Halman, Joshua M., Paul G. Schaberg, Gary J. Hawley, and Christopher F. Hansen. 2011. “Potential Role of Soil Calcium in Recovery of Paper Birch Following Ice Storm Injury in 
Vermont, USA.” Forest Ecology and Management 261 (9): 1539–45. doi:10.1016/j.foreco.2011.01.045.



1998 New England Ice Storm Cont.



Recent increase of 
Precip. & Temp.



Increase in Forest Productivity 
During the 2000s



Increase in Forest Productivity 
During the 2000s



Conclusions

- successfully cored, prepared, measured, and crossdated two white pine 
chronologies

- counted and measured > 7,500 rings, identified possible correlations of ring 
width indices to climatic data and disturbance events

- growth trends possibly correlated in both sites with the disturbance events 
and changes in temperature and precipitation

- further statistical analyses ongoing to confirm results and identify additional 
correlations between tree growth and environmental parameters

- some evidence for recent increase in white pine growth in BAI and RWI, could 
support hypothesis that red spruce rebound is related to climatic trends
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