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INTRODUCTION 

A large number of tree species are pulped in the United 
States and Canada. Much information is available on 
certain of these species but, unfortunately, such data are 
scattered in a wide variety of publications. This book 
brings together this scattered information from silvics to 
pulping properties. 

Several sections have been enlarged in this new edition, 
and information has been added oh bark, including 
structure, physical properties, and chemical composi­
tion. As in the previous edition, the range of a species is 
shown on a map when feasible. Information on four 

exotic species thatare piantedJ/7 the U/7/ted States has 
also been added; these are Eucalyptus spp., Ailanthus 
altissima (ailanthus), Alnus glutinosq (European black 

alder), and Populus alba (white poplar). 

The author and revisers acknowledge with thanks the 
assistance received from members of The Institute of 
Paper Chemistry staff in assembling the data. Special 
thanks go to Dean W. Einspahr, John D. Litvay, Thomas 
J. McDonough, and the Editorial, Photography and 
Duplicating staff. 

Five summary tables are located at the back of the book. 
These are Table I — Tracheid Dimensions and Decay 
Resistance, Table II — Wood and Bark Specific Gravity, 

Table / / / - Ca/or/fic Va/ue of Wood and Bark, Tab/e/V 
— Chemical Composition of Wood, and Table V — 
Chemical Composition of Bark. 
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EXPLANOTQN 0F TERMS 

Units o f Measurement 

Both English and metric units are given wherever 
possible. 

Tree Name 

The common name, scientific name and synonyms were 
largely taken from the USDA, Forest Service Agriculture 
Handbook no. 519, 1978 (Little, E. L., Jr. Important 
Forest Trees of the United States). 

Range 

The general area in which the species is indigenous is 
shown on a map when feasible. Altitudinal range is also 
given if limiting and available, as well as the acreage 
covered. It must be remembered that certain localities 
within the range may not contain the tree because of 
environmental conditions, natural enemies, or removal 
by man. 

Dimensions 

Average dimensions of mature trees are given. 

Pathology 

Major disease and insect enemies of each species are 
briefly mentioned. Much of this information concerns 
the trees and far less of it, the logs. Unfortunately, there 
is no direct relationship between the pathological resis­
tance of a growing tree and the durability of the wood 
cut from it. Certain types of diseases do not interfere 
with the use of wood for chemical pulping; others cause 
so much decay that the tree is useless. 

Gross Features of the Wood 

The general characteristics and properties of the typical 
wood from the merchantable part of the tree are given. 
When the planes of section are described, x signifies 
cross, r signifies radial, and t signifies tangential. 

Microscopic Structure of Wood and Bark 

The minute anatomy of wood and bark is described with 
dimensions and characteristics normally present. Weight 
factor and fiber coarseness data have been added where 
possible. Photomicrographs illustrating wood and bark 

structure at higher magnifications are scattered through­
out the report. Addition-information on4he bark of 42 
species may be obtein„ewrf/5frojT),?T!3t§-?!nstitute of Paper 
Chemistry, including test resultstof simulated hammer-
milling, bark toughness and strength, and wood/bark 
adhesion. This work was done under the Institute's 
Project 3212, "Bark and Wood Properties of Pulpwood 
Species as Related toHSeparation and Segregation of 
Chip/Bark Mixtures". : 

Physical Properties of Wood 

Several common values do not have to be determined by 
stress. Specific gravity js based on the oven-dry weight 
and the volume of the material when it was in a green, 
air-dry, or oven-dry condition. The density is given in 
pounds per cubic foot for various conditions of moisture 
and also as pounds of dry wood substance per cubic foot 
volume when green. Much information has also been 
added on specific gravity variation within the tree and 
changes in specific gravity due to fertilization, geo­
graphic location, etc. 

The moisture content is the average for green wood. It is 
the custom in wood industries to relate the loss in 
moisture from the original to the oven-dry condition to 
the weight of the oven-dry piece, whereas in the pulp 
and paper industry moisture is expressed as a percentage 
of the original weight as it is with chemicals. Both values 
are given as well as relative sapwood and heartwood 
moisture content where available. 

A 

Most woods have their cell walls saturated and the cell 
cavities free from water (fiber saturation point) at a 
moisture content of 25 to 30% (based on the oven-dry 
weight). When the moisture content decreases below the 
fiber saturation point, shrinkage takes place. The shrink­
age values for volume, radial direction and tangential 
direction are figured on the loss in size to the oven-dry 
condition based on the dimension when green; the 
shrinkage to the air-dry condition will be less. 

Physical Properties of Bark 

Information on the specific gravity and moisture content 
of bark has been added when available. In many cases, 
specific gravity is given for the inner and outer bark, as 
well as the total bark. 

kU l ii i id it j f u i i, >tiAi# >itW,yr i/jjhri.1 t 



V 

Chemical Composition of Wood and Bark 

Much information is available in the literature, particu­
larly on the composition of wood, arid not all of this 
information can be included if the book is to be kept to 
a reasonable size. Representative information is given, 
and the reader may utilize the literature cited to obtain 

more information. 

Pulping 

Descriptions of pulping processes have been kept brief 
and, again, the reader is encouraged to read the articles 
cited for more information. 
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