
COMPUTERIZED GRAY-SCALE ANALYSIS

Measuring a varve record from a core involves measuring the thicknesses of summer and 
winter layers in successive couplets from bottom to top in the core. Digital gray-scale 
analysis can assist in making decisions about summer/winter layer boundaries as well as 
pulling out some of the details of bedding in the summer layer. The gray-scale analysis is a 
less biased way of looking at varve images.

At Tufts University, varve gray-scale data is assembled with a script program written for 
UTHSCSA Image Tool 3.0. Image Tool is a free image processing and analysis program 
developed for medical applications in the Department of Dental Diagnostic Science at The 
University of Texas Health Science Center, San Antonio, Texas (Wilcox and others, 2002).  
The script program, Varveprofile100.itm, creates a gray-scale data file for pixels along a 
strip of specified pixel width and takes advantage of utilities built into Image Tool. 

The program shown in this section is available in the supplemental materials.
Unfortunately we do not have Mac versions of the programs available.



COMPUTERIZED GRAY SCALE ANALYSIS - UTHSCSA Image Tool 3.0 
+ Varveprofile100.itm

High resolution color (RGB) 
image of dried varve core 
with image sampling profile 
line that is 20 pixels wide. 
(W = winter layers)

Gray scale version (total 
RGB values) of high 
resolution image.

DATA FILE

The top of the gray scale data file 
from the profile line shown on the 
RGB image. Data are average total 
RGB values from 0 (black) to 768 
(white) for each 20 pixel row on the 
profile. The whole profile is 2008 
pixels long with data from only the 
top 53 rows of the image shown 
here. The highlighted data is for the 
top-most dark lamination on the 
images (red arrow) that has lower 
RGB values than the surrounding 
sediment. Plotting the gray scale 
data gives a graphical 
representation of the thicknesses 
and gray scale contrasts of the 
layering in each varve.
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W Reddish brown varves from Starrucca Creek 
near Stevens Point, Pennsylvania.



GRAY SCALE ANALYSIS – Shown below is a plot of gray scale (total RGB) data of a high resolution 
image of varves from Starrucca Creek, near Stevens Point, Pennsylvania. Gray scale profiles of high 
resolution images of thick varves display the details of summer layers. The micro-graded units in the summer 
layer may represent diurnal layers (especially in the gradational top of Varve 43) opening the possibility of 
making minimum estimates of the number of days in the melting season.
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