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COLLECTING, PREPARING, CROSSDATING, AND MEASURING TREE INCREMENT CORES

By Richard L. Phipps

ABSTRACT

Techniques for collecting and handling increment cores are
described. Procedures include those for cleaning and maintenance of
increment borers, extracting the sample from a tree, core surfacing,
crossdating, and measurement.

INTRODUCTION

Increment cores of tree rings have been used for many years by foresters,
wood technologists, dendrochronologists, and forest ecologists. Anyone work-
ing extensively with increment cores develops favorite collecting and handling
methods., As a result, there is a relatively large literature suggesting
different methods to accomplish the same tasks. This manual is not an exhaus-
tive review of the literature, but rather a comprehensive set of methods that
my co-workers and I have developed during more than 2 decades of work with
tree rings. The manual describes the use and care of increment borers, and
methods of collecting, handling, crossdating, and measuring increment cores.
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criptions of our techniques for collecting and handling increment cores. It
was their conviction that the methods should be described and made available
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IDENTIFICATION OF TREE RINGS
TREE GROWTH

Trees in temperate regions undergo an annual cycle composed of a growth
period (spring and summer growing season) and a dormant period. Trees, like
other green plants, produce their own foods (photosynthates), much of which
are used to carry on respiration and other life-sustaining physiological
processes. As a general rule, foods produced in addition to that required to
keep the tree alive are available for new growth. Thus, growth of trees may
be thought of as an expression of excess photosynthates. Because various
environmental factors can affect the amounts of photosynthates produced, size
of the annual increment is, in part, a function of environmental conditions of
that year.

Generally, environmental conditions are least limiting to food production
and growth in the early part of the growing season, and most limiting in the
latter part of the season. Less-limiting conditions tend to result in more
rapid growth, that is characterized by larger, thinner-walled cells. Thus,
the usually sharp contrast between small, thick-walled cells formed at the end
of one season and large, thin-walled cells formed at the beginning of the next
growing season results in a rather distinct line. When viewed on a complete
transverse section, such as a stump top, the line approximates a circle. The
line is the tree-ring boundary -- that is, the boundary between two annual
increments. When viewed in transverse section the annual increment is referred
to as a tree ring. Many authorities use the terms "annual increment" and
"tree ring" interchangeably. However, I will use "annual increment" to refer
to three-dimensional growth, and "tree ring" to refer to the transverse view
of the annual increment.

The most recent (outside) annual increment may be thought of as a thin
layer of wood just beneath the bark that completely covers the previous year's
layer and extends from all stem tips to all root tips. Generally, growth of
the above-ground portion of a nonporous or diffuse-porous species (see WOOD
TYPES) starts in spring at, or near, the stem tips and moves basipetally
(toward the tree base). The bulk of the growth near the stem tips may be
occurring when environmental conditions are not appreciably limiting to
growth., On the other hand, growth near the base of a large tree may be
occurring enough later that environmental factors may be limiting, and fewer
surplus foods are available for new growth, If environmental conditions are
extreme, it is possible that so few surplus foods are produced that growth
initiation will not progress to the lower part of the tree. The result is an
absent ring in that portion of the tree where no growth occurred., It is not
possible, however, for a ring to be absent throughout an entire tree. So long
as the tree is alive and produces a new set of leaves, no matter how few, a
new ring will be produced downward from the top of the tree. How far down the
tree the new growth will extend depends on how much surplus food is present.

The ring boundaries of several annual increments viewed in longitudinal
section may be described as a series of parabolas (fig. 1). Though very
generalized, the model serves to illustrate that the width of any given annual
increment decreases from top to bottom. Also, at any given height, the outer
increments are more narrow than the inner increments.















































































































































