
average growth while for pines the years 1887 and 1893 show below average growth.  The deviations 
from a “normal” average growth could be caused by speci�c conditions which favor the growth of the 
species.  For example, in that particular year there may have been a longer growing season due to a 
shorter/milder winter, or perhaps there was a  presence/absence of a speci�c disturbance.  These
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SUMMARY
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The Lower Chippewa River Valley in west-central Wisconsin is the largest contiguous �oodplain 
forest within the Midwest; it remains forested along most of its channel stretching from Eau Claire 
to where the Chippewa meets the Mississippi River and contains a variety of plant and animal spe-
cies.  Vegetation along the Chippewa River was mapped over a 70 year period (1938-2008) and pre-
liminary analysis has shown prominent vegetation coverage consisting of prairie, savanna, wood-
land, forest, or marsh throughout the study period.  The main objective was to establish a dendro-
chronological record for the study area. Suitable locations for analysis were chosen by �nding sites 
in a Geographic Information Systems that remained vegetated since 1938. Three sites were chosen 
and visited and multiple samples (cores) were collected from individual trees of several Pinus and 
Quercus species; cores were aged through counting and measuring tree rings.  Aging samples has 
given insight into the chronology of species from the study area.  A full chronology was established 
through cross-dating; site-level analysis performed on each species’ provided climatic responses. 
Counts have revealed the oldest samples from each species collected: Quercus alba (1791), Quercus 
macrocarpa (1877), Quercus rubra (1903), Quercus ellipsoidalis (1973), and Pinus strobus (1886).  
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Figure 3.  Ring Width Index from COFECHA output

Table 2. A summary of the output from COFECHA
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Table 1. A summary of the number of cores collected by species at each of the three 
study sites. In general the oaks samples that were collected are older 

depending on the species and the regional climate.  A typical range is between about .150-
.650 with a higher value suggesting a species and region such as a drought sensitive conifer 
while a lower value will typically suggest any complacent tree.  Series intercorrelation is a mea-
sure of the chronology’s reliability.  A high value sits at about .900 while a low value (which can 
still be considered reliable) will be about .400 - the lower the intercorrelation value the higher 
the sample size will need to be to retain reliability. Intercorrelation values are lowered by 

Figure 2.  A graph of Sample Depth.  This depicts how many samples extend back in time.  There were not 
many samples which dated far back, the oaks overall were older and we had collected more pine samples.

Summary Values Bike Trail Site Tyrone Site Island Site
# Cores 44 78 40
Oldest Year Pine 1896 1886 1897
Youngest Year Pine 1974 1983 1971
Oldest Year Oak 1791 Not Applicable 1833
Youngest Year Oak Not Applicable Not Applicable 1981
Largest Diameter Pine (cm) 70.7 84.5 80.5
Largest Diameter Oak (cm) 52.7 Not Applicable 75

COFECHA Output Pines Oaks

Number of dates series 125 30
Master series 124 years 177 years
Total rings in all series 8537 3547
Total dated rings checked 8532 3547
Series intercorrelation 0.408 0.469
Average mean sensitivity 0.278 0.217
Segments, flagged 124 42
Mean length of the series 68.3 118.2

theories along with numer-
ous other possible scenarios 
could be tested by locating 
and looking at climatic data 
records and then comparing 
them to the years in which 
we �nd deviations from aver-
age ring width growth.  This 
process would give insight 
into the reasons for the 
noted deviations in the ring 
growth.

The series intercorrelation and av-
erage mean sensitivity measures 
are most valuable for establishing a 
dendrochronological record.  Aver-
age mean sensitivity measures the 
relative change in ring-width from 
one year to the next within the 
chronology. This number will vary  

misdating errors or by tree-
level in�uences on growth 
that are not common to 
other trees within the chro-
nology.  Either one or both of 
these factors may explain the 
low intercorrelation values 
obtained in this research (See 
Table 2).  Misdating errors 
could have occurred from 
confusion between true and 

false rings within a sample. Tree-level in�uences are thought to be a factor since species found 
within our three sample sites were combined and analysis run on the samples as a whole.  
Though all sites were within the con�nes of the Lower Chippewa River Valley their distances 
from one another and the potential di�erences across the landscape, change what in�uences 
the growth of the species within each site - altering the commonality between each of the 
sites and e�ecting the overall intercorrelation.  The ring width index from the COFECHA 
output is in a line graph format  depicting 
the average ring width growth  per year for 
both oaks and pines across years for which 
we had samples (See Figure 3).  In general 
the trends between the two species are very 
similar deviating in only a few years.  For 
oaks, 1839 and 1851 show above average 
growth while for pines the years 1887 and 
2007 show above average growth.  For oaks 
the years 1857 and 1893 show below  

Dendrochronological History of the Lower Chippewa

 River Valley
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ABSTRACT

STUDY AREA
The Chippewa River begins in northern Wisconsin and �ows over 300 kilometers before emptying 
into the Mississippi River. The Study Area covers approximately 180 square kilometers  of the Lower 
Chippewa River Valley located between the cities of Eau Claire and Durand, WI. It includes all land 
adjacent to the river within an approximately 1.5 kilometer bu�er zone. The river in this stretch, 
which alternates between multi-channel and meandering channel, results in a mosaic of small and 
large islands (the largest being 1,057 acres), which contribute to the uniqueness of the river. 
The Red Cedar River empties into the 
Chippewa about 15 kilometers north of 
Durand.The Chippewa River, part of a 
24,300 km2 watershed, contributes to 
Wisconsin’s active agricultural community.   Eau Claire

Durand
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Dendrochronology is the science of studying tree rings as related to time and speci�c events, 
which are recorded in tree ring structure.  In essence a tree is an instrument which records environ-
mental information over its lifetime; studying these rings can provide insight into past environ-
ments.  Dendrochronology isn’t only used to age a tree, the rings and their patterns can be used in 
mapping past temperatures, average rainfall, outbreaks of insects, �re or ice storms among many 
other natural occurrences such as tornados and hurricanes.  Trees possess this ability to record en-
vironmental variables over time because any environmental factor that directly or indirectly a�ects 
ring growth from one season to the next is “branded” into the tree leaving record of its occurrence.  
This project speci�cally was aimed at �nding old growth stands within a portion of the Lower 
Chippewa River Valley.  Old growth forests consist of old trees where there has been little to no 
human intervention; these stands are rare within the state of Wisconsin where it is believed that 
less than one percent of these old growth forests remain intact.  Almost all mature trees seen 
today are second-growth or younger, regrown after land clearing and settlement.  Forests in gen-
eral keep soil from eroding, help to keep surrounding water sources clean, hold nutrients impor-
tant for plant growth and provide habitat for many animal species.  Old growth forests are particu-
larly important because they are extremely rich, biodiverse communities which provide homes to 
a variety of plants and animals dependent on the stable conditions which typically are free from 
severe disturbance.  Conservation e�orts should be aimed at the protection of such valuable and 
rare resources and �nding old growth forests is the �rst step.

Objectives
• Identify suitable areas for analysis within the study area using Geographic Information Systems
       by analyzing the historic vegetation maps to �nd potential sites for old growth stands.  
• Select specific species and specific trees within sites for tree core collection.
• Prepare cores and count and measure tree rings. 
• Establish a dendrochronological record for the sites using cross-dating methods.

• Aerial photographs were acquired for the study area within the Chippewa River Valley between   
       the years 1938-2008.
• Photographs were georeferenced, vegetation type and land cover were interpreted and digitized.  
 The work for this project was conducted under a previous project funded by UWEC’s ORSP.
• Various tools were used in a GIS (union, field calculator) to identify areas that have the potential to  
 contain old growth stands.  Sites that have the potential to contain old growth stands were 
 de�ned as sites that remained in a vegetation class (as savannah, woodland, or forest)  for the en- 
       tirety of the 70-year time span for which we had aerial photographs. 
• Three specific sites were chosen based on analysis of areas which had remained vegetated (as sa- 
 vannah, woodland, or forest) for the longest periods of time, ranging from 1938 to 2008. 
• Sites were visited on several occasions during the summer of 2009. 

• Where possible two cores were taken from each chosen tree using a 20 inch, 50 cm diameter borer  
 at breast height. 
• Sample cores were mounted on the day of collection with standard wooden core mounts.
• Mounted samples were sanded using various textures of sandpaper on a belt sander from coarsest  
 paper to �nest allowing growth bands to be clearly visible.
• To initially age the samples, the cores were marked starting with the youngest year (2009 if bark  
 was present) and rings were counted consecutively and marked from the bark to the pith (when  
 present).  Rings were counted under a Leica Microscope at .05X power. 
• Following initial dating, ring measurements were taken with Velmex measuring system under the  
 Leica Microscope and recorded in the program MeasureJ2X.  Each annual growth ring was    
 measured to an accuracy of 0.001 mm and saved in a .txt format for further analysis with COFECHA.

• The tree ring measurements for each of the cores were grouped by species and run through    
 COFECHA, a standard software used in dendrochronology for the purpose of assessing the quality  
 of crossdating and measurement accuracy of tree-ring dating series. 
• The measurements for each core are considered a series. COFECHA first compiles the series for each  
 species.  The series for each species are then compiled into a master chronology.  To do this, �rst   
 COFECHA takes the ring width measurements that were obtained during the measuring of each   
 ring for each core (by species) and �ts a 32-cubic smoothing spline to the cores for standardization.  
 Then COFECHA averages all of the series for all of the cores together to create a master chronology.  
 The master chronology is a continuous time series containing all marker rings that agree between  
 trees for the length of the chronology.  The values for master chronology are the result of the spline  
 and are thus represented as a deviation from the mean of all the series together; thus negative   
 numbers could result. 
• Each individual series is then pulled out of the database and compared back to the master    
 chronology. Several statistics are computed including series intercorrelation and mean sensitivity.  
 The master chronology ring widths were also plotted over time to examine the variation in tree   
 growth over the time period on record for each species. 

The chronology will be re�ned later this year by reexamining those segments �agged by COFECHA in 
our output tables.  However, upon �rst analysis our research shows that within the con�nes of our 
study area in the Lower Chippewa River Valley there are surprisingly a few stands of old-growth trees; 
most of the samples collected are only about one hundred years old or younger.  The areas where old 
trees were found most likely because of a lack of disturbance due to locations on islands, blu�s and 
other remote spots.  These old growth stands are valuable parts of our landscape on historical, envi-
ronmental and aesthetic levels.

Ownership of land varies throughout the 
study area and has changed over time 
between private land (including farms) 
county lands, Department of Natural 
Resources protected areas and state 
land, resulting in a mix of 
changing and use and 
land cover. 

Brush Island Site


