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Dear Friend of the Forest Research Laboratory,

The Forest Research Laboratory at Oregon State University is

Oregon’s only state-supported research organization. Our mis-

sion is to conduct research that provides new knowledge about

managing forest resources for multiple values and products that help meet society’s

needs.

The product of our research, new knowledge, is made available through a variety of

mechanisms. Our research program is closely linked to an outstanding Forestry Exten-

sion program that delivers problem-solving education to people throughout Oregon.

Through our Outreach Education program we offer 30 to 40 workshops each year,

helping to speed research results into application.

One of the most important ways we disseminate our research is through publication in

a variety of written media. The following bibliography, whose sections correspond with

our five program areas, provides a listing of papers published from July 1, 1998, to June

30, 2000. FRL scientists publish findings from research sponsored by the Forest Re-

search Laboratory, studies funded by grants from public and private agencies or other

departments of the University, and studies representing unsponsored research. Each

publication listed here is annotated with a short description of its contents, intended

audience, and source for obtaining copies of the article. Single copies of many of the

publications are available free from the Forestry Communications Group; for ordering

information please see “Source for Reprints” under the Table of Contents. Where no

University source exists, publications may be requested directly from the author(s),

journal publisher, or agency cited.

This bibliography contains more than 500 citations, a testament to the productivity

and hard work of FRL scientists. I believe you will be impressed with the quality of the

work that has been done, the breadth of the subject matter, and the usefulness of these

findings in helping us become ever-better stewards of our magnificent forests.

Hal Salwasser

Director, Forest Research Laboratory
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FORESTRY PUBLICATIONS

Research results find application in many areas as Forest Research Laboratory scien-

tists and their cooperators publish their findings. Publications issued between July 1,

1998, and June 30, 2000, are grouped here according to five program areas:

FOREST REGENERATION .................................................... 5

FOREST ECOLOGY, CULTURE, AND PRODUCTIVITY ................. 21

INTEGRATED PROTECTION OF FORESTS AND WATERSHEDS ....... 46

EVALUATION OF FOREST USES, PRACTICES, AND POLICIES ....... 61

WOOD PROCESSING AND PRODUCT PERFORMANCE ............. 82

The lists include publications sponsored by the Forest Research Laboratory, those

funded by grants from public and private agencies and other departments of the

University, and those representing unsponsored research.

SOURCE FOR REPRINTS

If reprints are available from the Forest Research Laboratory, the phrase “For. Res.

Lab.” appears in parentheses at the end of the citation. If not available from the Forest

Research Laboratory, reprints may be requested directly from the author(s), journal,

publisher, or agency cited.
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FOREST REGENERATION

Aagaard, JE, KV Krutovskii, and SH Strauss. 1998.
RAPDs and allozymes exhibit similar levels of
diversity and differentiation among populations
and races of Douglas-fir. Heredity 81: 69–78.
(For. Res. Lab.)

For population and forest geneticists, phylogeneticists,
and molecular ecologists. Random Amplified Poly-
morphic DNA (RAPD) and allozyme loci were
studied to compare levels of diversity and differ-
entiation among six populations representing the
three major races of Douglas–fir. RAPD and
allozyme markers had similar levels of diversity
within populations and differentiation among
populations. Computer simulation suggests that
RAPD markers may contain substantially higher
levels of inherent, but hidden, diversity. In con-
trast, the simulations showed that estimates of
genetic differentiation based on RAPDs should
not be significantly biased at the population sizes
employed.

Aagaard, JE, KV Krutovskii, and SH Strauss. 1998.
RAPD markers of mitochondrial origin exhibit
lower population diversity and higher differen-
tiation than RAPDs of nuclear origin in Doug-
las fir. Molecular Ecology 7: 801–812. (For. Res.
Lab.)

For population and forest geneticists, phylogeneticists,
and molecular ecologists. A method of screening
RAPD markers for the presence of organelle DNA
products using enriched organelle DNA probes
was developed. Mitochondrial RAPD markers
exhibited low diversity within populations com-
pared to nuclear RAPD diversity, but were much
more highly differentiated than were markers of
nuclear origin at both the population and racial
levels. Both nuclear and mitochondrial DNA-
based phylogenetic analyses identified the variet-

ies as monophyletic groups; the nuclear RAPD
markers further separated the north and south
interior races.

Adams, WT, and T Anekonda. 2000. Genetics of
dark respiration and its relationship with
drought hardiness in coastal Douglas-fir.
Termochimica Acta 349: 69–77.

For foresters. The Pacific Northwest Tree Improve-
ment Research Cooperative conducts research
supporting operational tree breeding programs in
western Oregon and Washington. Currently,
major research emphases of the cooperative are
the genetics of cold- and drought-hardiness in
coastal Douglas-fir, and miniaturized seed orchard
methodology in this species.

Adams, WT, J Zuo, JY Shimizu, and JC Tappeiner.
1998. Impact of alternative regeneration meth-
ods on genetic diversity in coastal Douglas-fir.
Forest Science 44: 390–396. (For. Res. Lab.)

For foresters and forest geneticists. The authors in-
vestigated the genetic implications of natural and
artificial regeneration of coastal Douglas-fir fol-
lowing three regeneration methods (group selec-
tion, shelterwood, clearcut). They found that
harvesting followed by either natural or artificial
regeneration resulted in offspring populations that
differed little from those in the previous genera-
tion. Cutting the smallest trees to form
shelterwoods, however, resulted in the loss of rare,
presumably deleterious alleles. Thus, it is advis-
able to leave parent trees of a range of sizes in
shelterwoods designated as gene conservation re-
serves, in order to maximize the number of alle-
les in naturally regenerated offspring.

Ahmed, AA, AH Mohamed, AM Abou-Douh, ME
Hassan, F Darwish, and JJ Karchesy. 1999. A
new chromene glucoside from Ageratum
conyzoides. Planta Medica 65: 171–172.

For chemists. This paper describes the isolation
and structural determination of a new compound
from an Ageratum species.
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Anekonda, TS, and WT Adams. 2000. Genetics
of dark respiration and its relationship with
drought hardiness in coastal Douglas-fir.
Thermochimica Acta 349: 69–77.

For researchers in tree physiology and forest genetics.
Respiration traits measured in three-year-old seed-
lings of 12 coastal Douglas-fir families were gen-
erally less in the drought treatment than in the
control (well watered). Metabolic heat rate (at
25°C) and temperature coefficient of CO

2
 pro-

duction rate differed significantly among the
families. Temperature coefficient of CO

2
 produc-

tion rate under control treatment was negatively
associated with shoot damage in drought treat-
ment, suggesting that respiration traits may be
useful for evaluating drought hardiness.

Anekonda, TS, WT Adams, and SN Aitken. 2000.
Cold hardiness testing for Douglas-fir tree im-
provement programs: Guidelines for a simple,
robust, and inexpensive screening method. West-
ern Journal of Applied Forestry 15(3): 129–136.

For tree breeders and forest geneticists. A practical
procedure for screening improved coastal Doug-
las-fir seedlings and saplings for cold hardiness,
based on artificial freeze testing of detached shoots
from genetic tests, followed by visual scoring of
injury, is described.

Anekonda, TS, WT Adams, SN Aitken, DB Neale,
KD Jermstad, and NC Wheeler. 2000. Genetics
of cold hardiness in a cloned full-sib family of
coastal Douglas-fir. Canadian Journal of Forest
Research 30: 837–840.

For researchers in forest genetics and tree breeders.
Variation in cold hardiness traits among individu-
als (clones) within a single large full-sib family of
coastal Douglas-fir from Oregon was evaluated
in fall 1996 and spring 1997 following artificial
freeze testing of detached shoots collected from
4-year-old ramets (rooted cuttings). Variation
among clones in cold hardiness in both fall and
spring averages about three times the magnitude

previously observed among open pollinated fami-
lies of this species, suggesting improvements in
cold hardiness can be made by family selection.
Striking similarities in relative magnitudes of heri-
tability estimates and genetic correlations in the
full-sib family compared to breeding populations
support the following hypotheses about the quan-
titative genetics of cold hardiness in this species:
(1) Heritability of cold hardiness (in both the
broad and narrow sense) is stronger in the spring
than in the fall; (2) Cold hardiness of different
shoot tissues in the same season is controlled by
many of the same genes; and (3) Genetic control
of fall cold hardiness is largely independent of
cold hardiness in the spring.

Anekonda, TS, RS Criddle, M Bacca, and LD
Hansen. 1999. Contrasting adaptation of two
Eucalyptus subgenera is related to differences in
respiratory metabolism. Functional Ecology 13:
75–682.

For foresters and physiologists. When Eucalyptus
species are planted outside their native environ-
ments, trees in the subgenus Symphyomyrtus are
much more likely to succeed than those of the
Monocalyptus subgenus, but the fundamental rea-
sons for this difference have been unclear. In this
research, nine Symphyomyrtus species and six
Monocalyptus species (each represented by one to
three seed sources) were planted in two fields. Res-
piration measurements were made on the five tall-
est trees for each species after one, two, and three
years, and after three years survival and volume
traits were measured. All species did better in one
field than in the other, but the differences in res-
piration between the subgenera were systemati-
cally different, indicating a broader adaptation
of Symphyomyrtus that allows it to survive in a
wider range of growth climates.

Anekonda, TS, RS Criddle, MJ Bacca, and LD
Hansen. 2000. Influence of age on dark respira-
tion in eucalypts. Thermochimica Acta 343: 11–
17.
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For researchers in tree physiology and forest genetics.
Understanding age-related changes in respiratory
parameters is required if measurements of juvenile
metabolic properties are to be used for predicting
long-term growth rates of trees. This study exam-
ines the influence of tree age on respiration in 13
Eucalyptus species, in different genotypes of the same
species, and in rooted cuttings (ramets) of a single
genotype. All of the respiratory parameters measured
– metabolic heat rates, CO

2
 production rates, and

temperature coefficient of heat rate – showed sys-
tematic changes with tree age. Substrate carbon con-
version efficiency and specific growth rates calcu-
lated from the respiratory data generally decreased
with tree age.

Aubry, CA, WT Adams, and TD Fahey. 1998.
Determination of relative economic weights for
multitrait selection in coastal Douglas-fir. Ca-
nadian Journal of Forest Research 28: 1164–
1170.

For forest geneticists and tree breeders. Tree height,
diameter at breast height, branch diameter, and
wood density were measured in coastal Douglas-
fir (Pseudotsuga menziesii) in order to estimate
relative economic weights for use in multitrait
selection. Value of lumber recovered from each
tree was determined in a separate mill study with
both visual and machine stress grading rules
(MSR). Stem volume and branch diameter sig-
nificantly influenced tree value under visual grad-
ing; wood density was an additional significant
variable under MSR grading, where lumber
strength is measured more accurately.

Bailey, JD, C Mayrsohn, PS Doescher, E St Pierre,
and JC Tappeiner. 1998. Understory vegetation
in old and young Douglas-fir forests of western
Oregon. Forest Ecology and Management 112:
289–302. (For. Res. Lab.)

For forest managers, ecologists, and botanists. The
authors examined understory vegetation in man-
aged and unmanaged Douglas-fir stands of dif-

ferent ages, densities, and stages of succession to
determine whether past timber management prac-
tices had a major effect on understory plant com-
munities. Species richness was greater in thinned
than in unthinned and old-growth stands. Cover
and frequency of invasive species increased fol-
lowing thinning; however, maximum vine cover
in thinned stands was only 10% (average 8.3%)
and maximum cover of exotic species was 9.3%
(average <1%). Therefore, invasive vine-like spe-
cies or exotics do not appear to be a serious threat
to native herbaceous plants in thinned stands.

Baldocchi, DD, BE Law, and PM Anthoni. 2000.
On measuring and modeling energy fluxes above
the floor of a homogeneous and heterogeneous
conifer forest. Agricultural and Forest Meteorol-
ogy 102: 187–206.

For micrometeorologists and physiological ecologists.
Investigates water and sensible heat fluxes, and
net radiation below jack pine and ponderosa pine
forest canopies.

Balduman, LM, SN Aitken, M Harmon, and WT
Adams. 1999. Genetic variation in cold hardi-
ness of Douglas-fir in relation to parent tree en-
vironment. Canadian Journal of Forest Research
29: 62–72.

For forest scientists and geneticists. The extent to
which Douglas-fir parent trees within two west-

ern Oregon breeding zones (150 km2 and 500
km2, respectively) are adapted to their native en-
vironments was evaluated based on growth, phe-
nology, and cold hardiness of their offspring in
field tests. The genotypes of the offspring were
significantly, but only weakly, associated with the

environments of the parent trees. These results
support the recent decision to expand seed zone
size in this region.

Becker, P, FC Meinzer, and SD Wullschleger. 2000.
Hydraulic limitation of tree height: A critique.
Functional Ecology 14: 4–11.
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For researchers in forest ecology and tree physiology.
Evidence for different types of constraints on tree
height is discussed. It is argued that height growth
is not limited by hydraulic resistance associated
with increasing path length.

Belokon, YS, DV Politov, MM Belokon, KV
Krutovskii, OM Maluchenko, and YP Altukhov.
1998. Genetic differentiation in white pines of
the section strobus: isozyme analysis data.
Doklady Biological Sciences 358: 81–84. (Trans-
lated into English from the Proceedings of Rus-
sian Academy of Sciences: Doklady Akademii
Nauk (Russian) 358: 699–702.)

For plant, evolutionary, and forest geneticists, and
phylogeneticists. This study addresses evolution-
ary and phylogenetic relationships of white pines,
using allozyme markers and multivariate statisti-
cal analysis. Results help to solve problems in tra-
ditional taxonomy and systematics of subsections
cembrae (bird-dispersed stone pines) and strobi
(mostly wind-dispersed white pines).

Birchler, T., RW Rose, A Royo, and M Pardos. 1998.
La planta ideal: Revision del concepto, parametros
definitorios e implementacion practica.
Investigacion Agraria. Sistemas y Recursos Forestales
7(1&2): 109–121. (In Spanish.)

For silviculturists and nursery managers. This pa-
per defines target seedlings and examines ways to
implement a target seedling program. The influ-
ence of nursery cultural practices, seedling phe-
nology, and performance attributes are also dis-
cussed.

Bond, BJ, and KL Kavanagh. 1999. Stomatal be-
havior of four woody species in relation to leaf-
specific hydraulic conductance and threshold
water potential. Tree Physiology 19: 503–510.
(For. Res. Lab.)

For physiological ecologists. The authors developed
and tested a mathematical model of the factors
affecting closure of stomata in black cottonwood

(Populus trichocarpa), Douglas-fir (Pseudotsuga
menziesii), red alder (Alnus rubra), and western
hemlock (Tsuga heterophylla). They found that
differences among species could be explained by
leaf-specific conductance of the vascular system
and a threshold value of leaf water potential.

Bond, BJ, and MG Ryan. 2000. Comment on
“Hydraulic limitation of tree height: A critique,”
by Becker, Meinzer & Wullschleger. Functional
Ecology 14: 135–140. (For. Res. Lab.)

For foresters, forest ecologists, and tree physiologists.
The authors respond to a critique of their for-
merly published hypothesis that tree height and
forest productivity are limited by tree hydraulics.
Three points are discussed: (1) that Becker et al.
misinterpret the hypothesis, and some of the ex-
amples they provide are not valid; (2) that the
compensatory mechanisms they claim do not en-
tirely offset hydraulic limitation; and (3) that al-
ternatives offered for height limitation either are
not satisfactory or do not exclude the role of hy-
draulics in limiting tree height and tree growth.

Brandeis, TJ, EC Cole, and M Newton. 1999.
Underplanting and competition in thinned coastal
Douglas-fir, pp. 15–28 in Healthy Forests for the
21st Century: New Technologies in Integrated Veg-
etation Management. Proceedings of the 20th An-
nual Forest Vegetation Management Conference,
January 1999, Redding CA. Forest Vegetation
Management Conference, Redding CA.

For forest managers. If uneven-aged forest struc-
ture becomes a goal in forest management in the
Oregon Coast Range, understory conifer regen-
eration is necessary. In this study, 24 2.5-hectare
plots were thinned and planted with Douglas-fir
(Pseudotsuga menziesii), grand fir (Abies grandis),
western redcedar (Thuja plicata), and western
hemlock (Tsuga heterophylla). Western redcedar
survived best, though mortality increased with
increasing overstory density. Douglas-fir survival
was consistently relatively poor. Overstory den-
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sity strongly affected survival of both grand fir
and western hemlock.

Brunner, AM, R Mohamed, R Meilan, LA
Sheppard, WH Rottman, and SH Strauss. 1998.
Genetic engineering of sexual sterility in shade
trees. Journal of Arboriculture 24: 263–273 (For.
Res. Lab.)

For horticulturists, geneticists, and foresters. This
paper describes the rationale for genetically engi-
neered sterility in shade trees and the methods to
accomplish it. Research has shown that flower-
ing can be manipulated without harmful effects
on vegetative growth. Practical application of ge-
netically engineered sterility depends on the de-
velopment of efficient gene transfer and vegeta-
tive propagation systems to deliver engineered
sterile trees to the market.

Caldwell, BA, RP Griffiths, and P Sollins. 1999.
Soil enzyme response to vegetation disturbance
in two lowland Costa Rican soils. Soil Biology
and Biochemistry 31: 1603–1608.

For forest conservationists. Researchers studied the
chemistry of two types of soil in Costa Rica where
forests have been converted to intensive agricul-
tural uses for 4 years. The annual harvest treat-
ment produced intermediate decreases in SOM-
C, Mb-C, β-GLC, and PME on upper terrace of
soils, intermediate reduction in lower-terrace β-
GLC, and no significant effect on lower-terrace
Mb-C or PME. β-GLC activity was the most sen-
sitive indicator of treatment effect and may be a
suitable alternative to Mb-C or SOM-C as a
measure of change in soil health.

Caldwell, BA, A Jumpponen, and JM Trappe.
2000. Utilization of major detrital substrates by
dark-septate, root endophytes. Mycologia 92(2):
230–232.

For forest scientists. The authors studied the utili-
zation of carbon, nitrogen, and phosphorus, com-
monly present in plant litter, by several dark-sep-

tate, root endophyte isolates from alpine plant
communities. The results suggest that these en-
dophytes are able to access major organic detrital
nutrient pools either as biotrophs or saprotrophs.

Chaide-Gonzales, J, RF Gonzalez-Laredo, and JJ
Karchesy. 1998. Stilbene xyloside and decaffeoyl
ester of glucose from ocean spray bark. Ubamari
44: 9–13.

For chemists. This paper reviews the strategy used
for the structural elucidation of two newly dis-
covered plant antioxidants.

Chen, J, RF Gonzalez-Laredo, and JJ Karchesy.
2000. Some minor diarylheptanoid glycosides
of Alnus rubra bark. Phytochemistry 53: 971–
973.

For chemists. This paper describes the isolation
and structural determination of several new sub-
stances from the red alder tree.

Clearwater, MJ, FC Meinzer, JL Andrade, G
Goldstein, and NM Holbrook. 1999. Potential
errors in measurement of nonuniform sap flow
using heat dissipation probes. Tree Physiology 19:
681–687.

For researchers in tree physiology, hydrology, and
micrometeorology. The original empirical calibra-
tion of Granier's heat dissipation technique for
measuring sap flow was re-evaluated. The pres-
ence of even a small portion of the sap flow probes
in nonconducting xylem is a serious source of
error and a correction was developed to account
for this.

Cole, EC, M Newton, and A Youngblood. 1999.
Regenerating white spruce, paper birch, and wil-
low in south-central Alaska. Canadian Journal
of Forest Research 29: 993–1001. (For. Res. Lab.)

For foresters, wildlife biologists, ecologists, and re-
forestation research workers. An epidemic of spruce
bark beetle in interior Alaska has infested over
457,000 ha of forested land, and there has been
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little spruce regeneration in those areas. Research-
ers studied the efficacy of several mechanical and
chemical site preparation methods for establish-
ing spruce, paper birch, and willow. For spruce,
stock type was the most important factor in
growth, with bareroot transplant seedlings being
the tallest and largest after 5 years. Spruce seed-
lings had the greatest growth in sites treated with
broadcast herbicides. Although treatment effects
for paper birch and willow were confounded by
moose browsing, results indicate that spruce can
be regenerated and that moose browse can be
enhanced simultaneously.

Cromack, J, Jr, RE Miller, OT Helgerson, RB
Smith, and HW Anderson. 1999. Soil carbon
and nutrients in a coastal Oregon Douglas-fir
plantation with red alder. Soil Science Society of
America Journal 63: 232–239.

For forest ecologists, foresters, and forest soils research-
ers. Quantities of soil carbon and soil nitrogen,
soil nitrogen availability, and other soil nutrients
such as phosphorus and sulfur, were estimated in
a coastal Oregon Douglas-fir plantation with red
alder. The work was done in a young-growth ex-
perimental plantation site having highly porous,
low-bulk-density andic soils, which have been
derived from marine sandstone deposits in the
Flournouy formation. Though these fertile soils
have high concentrations of soil nitrogen, soil
organic matter, and mineralizable soil nitrogen,
they may be suboptimal in total soil sulfur and
possibly other soil nutrients.

DiFazio, SP, MV Wilson, and NC Vance. 1998.
Factors limiting seed production of Taxus
brevifolia (Taxaceae) in western Oregon. Ameri-
can Journal of Botany 85: 910–918. (For. Res.
Lab.)

For ecologists and botanists. The effects of pollen
supplementation, overstory canopy, and preda-
tor exclusion in limiting seed production of the
understory tree Pacific yew were examined. Al-

though supplemental pollination resulted in sig-
nificantly increased rates of ovule development
and a doubling of seed efficiency, pollination was
not a primary factor limiting seed production.
Both vertebrate predation and overstory were
important in limiting seed production, and these
factors interacted. This study illustrates the im-
portance of simultaneously examining multiple
limiting factors over several sites and years.

DiFazio, SP, S Leonardi, S Cheng, and SH Strauss.
1999. Assessing potential risks of transgene es-
cape from fiber plantations, pp. 171–176 in
Gene Flow and Agriculture: Relevance for
Transgenic Crops, PW Putnam, ed. Symposium
Proceedings No. 72, British Crop Protection
Council, Farnham, UK. (For. Res. Lab.)

For agronomists and population geneticists. Re-
searchers conducted field studies of two estab-
lished hybrid poplar (Populus spp.) stands to ob-
tain data for modeling gene flow. They found that
0%–3.8% of the progeny of wild females grow-
ing near the plantations were fathered by hybrid
males. However, the strict habitat requirements
of transgenic hybrids may be sufficient to limit
gene flow and prevent competition with wild sys-
tems.

Doede, DL, and WT Adams. 1998. The genetics
of stem volume, stem form, and branch charac-
teristics in sapling noble fir. Silvae Genetica 47:
177–183.

For tree breeders, forest geneticists, and silvicultur-
ists. Generic parameters for stem volume, stem
form, and branching traits of sapling noble fir
were estimated from measurements of a popula-
tion of 60 open-pollinated families in southwest
Washington. Results indicated that moderate
gains from selection and breeding are possible for
stem growth traits, while lesser gains can be
achieved for stem form and branching traits.

Dogvan, B, AG Özer, AG Gülbaba, E Veliogvlu, AH
Doerksen, and WT Adams. 1998. Inheritance and
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linkage of allozymes in black pine (Pinus nigra
Arnold), pp. 249–256 in The Proceedings of the
International Symposium on In Situ Conserva-
tion of Plant Genetic Diversity, 4-8 November,
Belek, Antalya, Turkey, N Zencirci, A Kaya, Y
Anikster, and WT Adams, eds. Central Research
Institute for Field Crops, Ankara, Turkey.

Forest geneticists. Megagametophytes (1N) from
seeds of eight black pine mother trees were as-
sayed for 15 enzyme systems. Twenty-two
allozyme loci were identified. Linkage was exam-
ined in 41 pairs of loci, but strong linkage was
suggested in only one case: 6Pgd2–
6Pgd2(r=0.13).

Fitzgerald, SA. 1999. Prepare the site with pre-
scribed fire. Tree Farmer 5/6.

For woodland owners. This article outlines how to
use prescribed fire to achieve site preparation
objectives.

Franklin, JF, LA Norris, DR Berg, and GR Smith.
1999. The history of DEMO: An experiment
in regeneration harvest of Northwestern forest
ecosystems. Northwest Science 73: 3–11. (For.
Res. Lab.)

For forest resource professionals and scientists. In
response to social demands and increasing scien-
tific knowledge, a large-scale experiment in re-
tention harvesting was established cooperatively
by the University of Washington, Oregon State
University, USDA Forest Service Pacific North-
west Region 6, and USDA Forest Service Pacific
Northwest Research Station. The scale of the
Demonstration of Ecosystem Management Op-
tions (DEMO) study meant that it required long-
term institutional and agency commitment, in-
cluding support for managing the wealth of data
obtained. The study evolved to meet changing
needs; among the developments were a clear man-
agement structure, an efficient research planning
process, and a communication program.

Fredrickson, E, and M Newton. 1998. Maximiz-
ing Efficiency of Forest Herbicides in the Sierra
Nevada and Oregon: Research Background and
User Guide. Research Contribution 19, Forest
Research Laboratory, Oregon State University,
Corvallis. (For. Res. Lab.)

For foresters and land managers. This contribution
consists of two major sections. In the first, tests
of the influence of several application factors on
efficiency of silvicultural herbicides are described
for several forest vegetation types. The second
presents decision trees illustrating how to use the
experimental results and related research to at-
tain a given cultural objective with maximum ef-
ficiency.

Gülbaba, AG, E Veliogvlu, AG Özer, B Dogvan, AH
Doerksen, and WT Adams. 1998. Population
genetic structue of Kazdagvi fir (Abies equitrojani
Aschers. et sint), a narrow endemic to Turkey:
Implications for in-situ conservation, pp. 271–
280 in The Proceedings of the International Sym-
posium on In Situ Conservation of Plant Genetic
Diversity, 4-8 November, Belek, Antalya, Turkey,
N Zencirci, A Kaya, Y Anikster, and WT Adams,
eds. Central Research Institute for Field Crops,
Ankara, Turkey.

For forest geneticists and conservation biologists.
Kazdagvi fir, restricted to only 3600 ha in north-
west Anatolia, and one of four true firs endemic
to Turkey, has been selected as a target species for
in situ conservation. Genetic diversity in the four
major populations of this species was examined
using 19 allozyme loci. Despite its very narrow
distribution, Kazdagvi fir possesses considerable
genetic variation, consistent with other true fir
species with much larger ranges. Potential choices
for in situ reserves among the four populations
are discussed.

Haase, DL, J Trobaugh, and R Rose. 1999. Pre-
liminary results of field trials to assess perfor-
mance of Douglas-fir container stock grown with
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fertilizer-amended media, pp. 82–86 in Healthy
Forests for the 21st Century: New Technologies in
Integrated Vegetation Management. Proceedings
of the 20th Annual Forest Vegetation Manage-
ment Conference, January 1999, Redding, Cali-
fornia. Forest Vegetation Management Confer-
ence, Redding CA.

For reforestation personnel. Four controlled-release
fertilizers were incorporated into growing me-
dium for three styroblock stock types to deter-
mine their response in comparison to growth of
plug+1 and unfertilized Douglas-fir (Pseudotsuga
menziesii) seedlings. After 1 year, the container-
grown seedlings showed no mortality and signifi-
cant positive morphological response. The study
will be monitored for several years to determine
long-term effects.

Han, K-H, R Meilan, C Ma, and SH Strauss. 2000.
An Agrobacterium tumefaciens transformation
protocol effective on a variety of cottonwood
hybrids (genus Populus). Plant Cell Reports 19:
315–320. (For. Res. Lab.)

Fir biotechnologists. Genetic transformation of an
organism involves the insertion of DNA into
plant cells, its incorporation into chromosomes,
and its expression in cells that regenerate into
plants. This paper describes a method that has
made transformation (gene transfer) of cotton-
wood hybrids (Populus trichocarpa) routine. The
paper also describes the successful application of
the protocol to 11 cottonwood genotypes and
Populus deltoides.

James, RR, SP DiFazio, AM Brunner, and SH
Strauss. 1998. Environmental effects of geneti-
cally engineered woody biomass crops. Biomass
and Bioenergy 14: 403–414. (For. Res. Lab.)

For plant and forest biologists. This paper discusses
the risks that genetically engineered woody bio-
mass crops pose to natural and agricultural eco-
systems. The authors argue that both the cost of
forgoing the benefits of a transgenic variety and

the cost of possible adverse environmental effects
should be weighed. They suggest using a combi-
nation of demographic data from existing non-
transgenic populations, simulation models of
transgene dispersal, and monitoring of field re-
leases to guide current and future risk assessment.

Jeong, S-C, and DD Myrold. 1999. Genomic fin-
gerprinting of Frankia microsymbionts from
Ceanothus copopulations using repetitive se-
quences and polymerase chain reactions. Cana-
dian Journal of Botany 77: 1220–1230.

For researchers. Authors explain a relatively new
and very sensitive molecular method used to dis-
tinguish among very similar strains of Frankia.

Johannisson, C, DD Myrold, and P Högberg.

1999. Retention of nitrogen by a nitrogen-

loaded Scotch pine forest. Soil Science Society of

America Journal 63: 383–389.

For researchers. The authors explain a novel
method used to determine the long-term effects
of N fertilization on N cycling in a forest soil.

Joseph, G, and RG Kelsey. 1999. Growth of Doug-
las-fir and ponderosa pine seedlings with foliar
applications of methanol and ethanol. Western
Journal of Applied Forestry 14: 183–185.

For nursery personnel. The authors tested whether
spraying 0%, 1%, 5%, or 10% concentrations of
methanol or ethanol on foliage would stimulate
the growth of Douglas-fir and ponderosa pine
seedlings. None of these applications significantly
stimulated or inhibited growth, and there were
no signs of damage at any concentration.

Joseph, G, and RG Kelsey 2000. Physiology and
growth of Douglas-fir seedlings treated with
ethanol solutions. Plant Science 150: 191–199.

For forest nursery personnel, silviculturists, and for-
est scientists. Researchers studied the effects of
applications of 1%, 5%, 10% and 20% ethanol
solutions to roots of Douglas-fir seedlings. The
10% and 20% solutions were lethal within 1 week
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of treatment, while the 5% solution was lethal at
about 8 weeks. Seedlings treated with 1% etha-
nol were alive after 8 weeks, but showing physi-
ological signs of decline.

Kelsey, RG, G Joseph, and EA Gerson. 1998. Etha-
nol synthesis, nitrogen, carbohydrates, and
growth in tissues from nitrogen-fertilized
Pseudotsuga menziesii (Mirb.) Franco and Pinus
ponderosa Dougl. ex Laws. seedlings. Trees 13:
103–111. (For. Res. Lab.)

For tree physiologists and forest biologists. Under
anaerobic conditions, most tissues from nitrogen-
fertilized Douglas-fir and ponderosa pine seed-
lings produced more ethanol than tissues from
seedlings without nitrogen. In needles, ethanol
synthesis was affected by light; in roots it was re-
lated to soluble sugars. Ponderosa pine tissues
produced more ethanol than Douglas-fir tissues.

Ketchum, JS, and R Rose. 2000. Interaction of
initial seedling size, fertilization, and vegetation
control, pp. 63–68 in Proceedings of the Califor-
nia Forest Vegetation Management Conference,
18-20 January 2000, Redding, California. For-
est Vegetation Management Conference,
Redding CA.

For forest growers, forest managers, and silvicultur-
ists. Early results from a vegetation management
research cooperative study evaluating the impact
of post-planting fertilization, two different ini-
tial seedling caliper sorts, and 2 or 3 years of weed
control were presented. Planting seedlings of
larger caliper resulted in larger seedlings 3 years
after planting. Fertilization at the time of plant-
ing with a controlled-release fertilizer resulted in
added growth, although additional fertilization
in year 2 did not. The third-year weed control
treatments had only a small effect on third-year
seedling size.

Ketchum, JS, R Rose, and B Kelpsas. 1999. Weed
control in spring and summer after fall applica-

tion of sulfometuron. Western Journal of Applied
Forestry 14: 80–85. (For. Res. Lab.)

For foresters. Although application of
sulfometuron or sulfometuron plus imazapyr and
glyphosate is becoming a common silvicultural
treatment, this article represents the first report-
ing of the results of such treatment. Herbicide
was applied monthly to scarified and unscarified
sites throughout the fall, and vegetation cover was
assessed the following mid-June and mid-August.
Both herbicides were effective; mixed herbicide
was more effective, and both herbicide were more
effective on scarified sites than on unscarified sites.

Ketchum, JS, R Rose, and B Kelpas. 2000. Com-
parison of adjuvants used in fall-release herbi-
cide mixtures and forest site preparation. Tree
Planters Notes 49(3): 66–71.

For forest managers, forest growers, and silvicultur-
ists. Tank mixes of imazapyr and glyphosate her-
bicides were tested on California hazelnut, vine
maple, and brackenfern in combination with
three spray adjuvants, LI-700®, Nu-Film-IR®,
and Silwet L-77®. 2,4-D was tested over greenleaf
manzanita in combination with two adjuvants,
Herbimax® and Nu-Film-IR®. Herbicide rate
strongly influenced the herbicide damage in all
cases. None of the adjuvants increased herbicide
damage on California hazelnut, vine maple, or
brackenfern. Herbimax® increased 2,4-D dam-
age on greenleaf manzanita.

Krutovskii, KV, SY Erofeeva, JE Aagaard, and SH
Strauss. 1999. Simulation of effects of domi-
nance on estimates of population genetic diver-
sity and differentiation. Journal of Heredity 90:
499–502. (For. Res. Lab.)

For population geneticists. The usefulness of domi-
nant molecular markers such as RAPD and AFLP
in describing genetic variation among populations
has been limited by the fact that dominant alleles
mask the presence of null alleles at most loci, with
the result that sampling variance for the domi-
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nant allele is high. In this study, researchers de-
veloped a dominance simulation program that
allows direct comparison of dominant and
codominant markers. They tested the program
on data for Douglas-fir (Pseudotsuga menziesii)
and three California closed-cone species and
found that the molecular markers may contain
much more intrinsic diversity than the allozyme
markers used previously.

Lawrence, RL, and WJ Ripple. 1999. Calculating
change curves for multitemporal satellite imag-
ery: Mount St. Helens 1980–1995. Remote Sens-
ing of Environment 67: 309–319. (For. Res. Lab.)

For landscape ecologists and remote sensing scien-
tists. By analyzing satellite images taken between
1984–1995 of the Mount St. Helens, Washing-
ton, blast zone, the authors developed a method
for measuring trends, or change curves, in long-
term vegetative recovery. Because the different
shapes of these change curves imply different
mechanisms of recovery, they can reveal ecosys-
tem responses otherwise hidden in a year-by-year
analysis.

Meilan, R, K-H Han, C Ma, RR James, JA Eaton,
BJ Stanton, E Hoien, RP Crockett, and SH
Strauss. 2000. Development of glyphosate-tol-
erant hybrid cottonwoods. Tappi Journal 83 (1):
164–166.

For forest biotechnologists and forest managers. The
weed killer, Roundup®, contains glyphosate as
its active ingredient, and is used for weed control
with numerous agronomic crops, many of which
have been genetically engineered to be
Roundup®-tolerant. To determine if this technol-
ogy could be used successfully with trees, research-
ers developed 79 lines of transgenic poplars that
contain glyphosate-tolerance genes. Spraying the
most highly tolerant lines with Roundup®, at rates
greatly in excess of what is used operationally to
control weeds, resulted in little or no adverse ef-
fects during the first year of growth.

Meinzer, FC, G Goldstein, AC Franco, M
Bustamante, E Igler, P Jackson, L Caldas, and
PW Rundel. 1999. Atmospheric and hydraulic
limitations on transpiration in Brazilian cerrado
woody species. Functional Ecology 13: 273–282.

For researchers in tree physiology and ecophysiology.
Seasonal regulation of transpiration was studied
in four evergreen woody species in a Brazilian
savanna ecosystem with a prolonged dry season.
The presence of strong stomatal limitation of daily
transpiration and absence of seasonal differences
in transpiration suggested that transpiration was
limited by high atmospheric evaporative demand
and hydraulic constraints rather than soil water
availability.

Monleon, VJ, M Newton, C Hooper, and JC
Tappeiner II. 1999. Ten-year growth response
of young Douglas-fir to variable density
varnishleaf ceanothus and herb competition.
Western Journal of Applied Forestry 14: 208–213.
(For. Res. Lab.)

For foresters, ecologists, and soil scientists. The ob-
jective of this study was to determine the initial
and longer-term effects of different densities of
varnishleaf ceanothus and of herb and grass con-
trol on the diameter, height, and volume growth
of plantation Douglas-fir seedlings during the first
10 years after planting. A treatment at plantation
establishment to control herbaceous vegetation
and to reduce ceanothus density to less than 7,000
plants/ha appears to ensure an increase in growth
and stocking for at least 10 years.

Morrell, PD, and JJ Morrell. 1999. Strongmen of
the underground. The American Biology Teacher
6(1): 54–55.

For primary and secondary school teachers. A
method for assessing the ability of soil-inhabit-
ing fungi to degrade cellulose is outlined as a
school exercise.

Myrold, DD. 1999. Nitrogen transformations and
management interactions in forests, pp. 106–
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113 in Proceedings of the Pacific Northwest For-
est and Rangeland Soil Organism Symposium,
March 17-19, 1998, Corvallis, Oregon, RT
Meurisse, WG Ypsilantis, and C Seybold, eds.
General Technical Report PNW-GTR-
461,USDA Forest Service, Portland OR.

For researchers and the informed public. This is a
review article that highlights the more important
pathways of the nitrogen cycle in forest soils, with
special emphasis on research done in the Pacific
Northwest.

Newton, M. 1999. Low-volume waving wand ap-
plications in forestry, pp. 93–95 in Healthy For-
ests for the 21st Century: New Technologies in
Integrated Vegetation Management. Proceedings
of the 20th Annual Forest Vegetation Manage-
ment Conference, January 1999, Redding, Cali-
fornia. Forest Vegetation Management Confer-
ence, Redding CA.

For silviculturists, wildlife managers, and watershed
scientists. Author outlines methods of applying
herbicides broadcast inexpensively, safely, and
with hand equipment. Relatively even distribu-
tion of drops across a 40-foot swath is achieved
with volumes of 3-5 gallons total spray volume.
Results of use under thinned stands demonstrate
long-term possibilities for managing understory
habitats in uneven-aged system. Applies equally
to riparian strips and other small areas.

Newton, M. 2000. Management strategies and
objectives for successful reforestation planning,
pp 18–21 in Healthy Forests for the 21st Cen-
tury: New Technologies in Integrated Vegetation
Management. Proceedings of the 20th Annual
Forest Vegetation Management Conference, Janu-
ary 1999, Redding, California. Forest Vegetation
Management Conference, Redding CA.

For reforestation and silviculture personnel. Author
outlines a series of concepts describing how veg-
etation management needs and operations can be
planned on the basis of preharvest survey infor-

mation, and how such planning can be used to
achieve environments compatible with the most
vigorous seedlings that can be grown to match
the prepared sites.

Newton, M, EC Cole, and J Robbins. 2000. Man-
aging yield and wood quality in second-growth
forests, pp. 53–59 in Healthy Forests for the 21st
Century: New Technologies in Integrated Vegeta-
tion Management. Proceedings of the 20th An-
nual Forest Vegetation Management Conference,
January 1999, Redding, California. Forest Veg-
etation Management Conference, Redding CA.

For silviculturists and wood flow managers. Age of
stems where wood is being formed has the most
important role in wood density. After the 20th

annual ring, density has achieved its maximum.
If a large percentage of wood is to be of high den-
sity, Douglas-fir must be grown either for long
rotations, or be grown at high stand densities fol-
lowed by release and a long term of released
growth. A compromise is stocking at a medium
level, commercial thinning, and medium-long
rotations for optimum yields and quality.

Pyke, DA. 1999. Monitoring weed populations in
biocontrol projects, pp. 39–42 in Weed
Biocontrol: Extended Abstracts from the 1997 In-
teragency Noxious-Weed Symposium, 2–4 Decem-
ber 1997, Corvallis, Oregon, D Isaacson and M
Brookes, eds. USDA Forest Service Report
FHTET–98–12, Forest Health Technology En-
terprise Team, Morgantown WV.

For weed managers and researchers. This paper pro-
vided a general overview of the need and design
aspects for monitoring vegetation during
biocontrol projects. It provided a general outline
of the information needed, the scale of monitor-
ing, the types of monitoring, the monitoring ob-
jectives, and methods and data analysis.

Pyke, DA, PH Smith, JM Patterson, KA Ticknor,
JF Henson, and SD Warren. 1999. Selecting
native plants using VegSpec. A web-based ex-
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pert system, pp. 159–160 in Proceedings of Sym-
posium on Native Plants: Propagation and Plant-
ing, 9-10 December 1998, Corvallis, Oregon,
R Rose and D Haase, eds. Nursery Technology
Cooperative, Department of Forest Science, Or-
egon State University, Corvallis.

For revegetation or restoration managers. This pa-
per provides an overview of the recently released
expert system for revegetation in the United
States, discussing how managers can use this pro-
gram to determine appropriate plant species to
use in revegetation efforts. The program can be
found online at http://plants.usda.gov (follow the
link to VegSpec).

Radosevich, S. 1998. Weed ecology and ethics.
Weed Science 46: 642–646. (For. Res. Lab.)

For weed scientists, agricultural scientists, ecologists,
farmers, and environmentalists. The author argues
for an assessment of the ecological and human
effects, and not merely the productive results, of
weeding. He asserts that weed science has too
often looked at weeds as discrete problems, even
though technological innovations often cause new
problems or have unintended effects on ecosys-
tems or human society, such as driving rural
people from the land.

Ritchie, NJ, and DD Myrold. 1999. Geographic
distribution and genetic diversity of Ceanothus-
infective Frankia. Applications of Environmen-
tal Microbiology 65: 1378–1383.

For researchers. Molecular methods are used to
describe the diversity of the nitrogen-fixing bac-
teria that form symbiotic root nodules on
Ceanothus spp. Geographical characteristics were
found to be more important than host species.

Ritchie, NJ, and DD Myrold. 1999. Phylogenetic
placement of uncultured Ceanothus
microsymbionts using 16S rRNA gene se-
quences. Canadian Journal of Botany 77: 1208–
1213.

For researchers. The authors place symbiotic ni-
trogen-fixing bacteria that nodulate Ceanothus
spp. within the taxonomic tree of the bacteria.

Robertson, GP, CD Coleman, CS Bledsoe, and P
Sollins, editors. 1999. Standard Soil Methods for
Long-Term Ecological Research. Oxford Univer-
sity Press, New York.

For ecologists and agronomists. This book pro-
vides a comprehensive standardized set of meth-
ods for studying soil physical, chemical, and bio-
logical properties and soil organisms. The goal of
the volume is to facilitate cross-site synthesis and
evaluation of ecosystem processes.

Robertson, GP, P Sollins, BG Ellis, and K Lajtha.
1999. Exchangeable ions, pH, and cation ex-
change capacity, pp. 106–114 in Standard Soil
Methods for Long-Term Ecological Research, GP
Robertson, DC Coleman, CS Bledsoe, and P
Sollins, eds. Oxford University Press, New York.

For ecologists and soil scientists. This chapter de-
scribes standard methods for extracting the ma-
jor cations and anions from soil and for measur-
ing exchangeable acidity, soil pH, and cation ex-
change capacity.

Rose, R. 1999. Implementation of the target seed-
ling concept. Vietnam Forestry Review 3/ 4: 17–
22. (In Vietnamese.)

For nursery managers and field foresters in Vietnam.
This article, written from the international for-
estry perspective, discusses targeting specific mor-
phological and physiological characteristics of
forest seedlings to be outplanted to specific sites.

Rose, R, JS Ketchum, and DE Hanson. 1999.
Three-year survival and growth of Douglas-fir
seedlings under various vegetation-free regimes.
Forest Science 45: 117–126. (For. Res. Lab.)

For foresters. The authors studied Douglas-fir seed-
lings in three western Oregon clearcuts to deter-
mine their growth response to spot vegetation
control and to determine the relative influence
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of early woody and herbaceous competition. On
sites receiving intensive site preparation, control
of herbaceous vegetation influenced seedling
growth more than control of wood vegetation.
Seedling growth continued to increase with in-
creasing sizes of vegetation control area, until
nearly all vegetation on a site was controlled.

Rose, R, A Royo, and DL Haase. 1999.
Peltophorum dasyrachis seedling growth response
to different levels of boron. Journal of Tropical
Fruit Science 11(4): 832–845.

For tropical foresters. Fire boron treatments were
applied to potted P. dasyrachis seedlings. Boron
had both a growth enhancement and a toxic im-
pact on the seedlings with higher B treatments:
the number and dry weight of damaged leaves
were significantly higher. Folier concentrations
of B, K, and Mg increased with higher treatment
levels.

Rottmann, WH, R Meilan, LA Sheppard, AM
Brunner, JS Skinner, C Ma, S Cheng, L Jouanin,
G Pillate, and SH Strauss. 2000. Diverse effects
of overexpression of LEAFY and PTLF, the pop-
lar homolog of LEAFY/FLORICAULA, in
transgenic poplar (Populus trichocarpa) and
Arabidopsis. The Plant Journal 22: 235–245.
(For Res. Lab.)

For plant biotechnologists. The genus Populus is an
important model system for the molecular biol-
ogy of woody plants. Poplars include aspens (spe-
cies of Populus, section Populus), cottonwoods
(species of sections Tacamahaca and Aigeiros), and
various hybrids among and within sections. We
are interested in determining the basis for floral
development in Populus, both to understand evo-
lution of floral form and to eventually enable
control of flowering in these economically im-
portant species. PTLF, the Populus trichocarpa
homolog of the LEAFY gene (from Arabidopsis),
was cloned to assess its function in a dioecious
tree species.

Ryan, MG, BJ Bond, BE Law, RM Hubbard, D
Woodruff, E Cienciala, and J Kucera. 2000.
Transpiration and whole-tree conductance in
ponderosa pine trees of different heights.
Oecologia 124: 553–560.

For tree physiologists. Transpiration rates and whole
tree conductances are compared between indi-
vidual ponderosa pine trees that are mature (45
years old) and old (250+ years old), in an area
that was heavily thinned, leaving little competi-
tion for resources.

Scowcroft, PG, FC Meinzer, G Goldstein, PJ
Melcher, and J Jeffrey. 2000. Moderating night
radiative cooling reduces frost damage to
Metrosideros polymorpha seedlings used for for-
est restoration in Hawaii. Restoration Ecology 8:
161–169.

For restoration ecologists, land managers, and plant
ecophysiologists. A field study was conducted to
assess the mechanisms by which reintroduced M.
polymorpha seedlings are damaged by frost. Use
of artificial devices to reduce radiative cooling
should enhance re-establishment of M.
polymorpha in high-elevation rangeland.

Sillett, SC, B McCune, JE Peck, TR Rambo and
AL Ruchty. 2000. Dispersal limitations of epi-
phytic lichens result in species dependent on
old-growth forests. Ecological Applications
10(3): 789–799.

For ecologists and forest management agencies. Popu-
lations of the nitrogen-fixing lichen Lobaria
oregana are slow to develop after clearcutting be-
cause of dispersal limitations. Many young for-
ests provide suitable habitat for Lobaria, but lack
the species because of its weak ability to disperse
to new stands. Green-tree retention promotes the
development and maintenance of populations of
Lobaria oregana.

Skinner, JS, R Meilan, AM Brunner, and SH
Strauss. 2000. Options for genetic engineering
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of floral sterility in forest trees, pp. 135–153 in
Molecular Biology of Woody Plants, SM Jain and
SC Minocha, eds. Kluwer Academic Publishers,
Dordrecht, The Netherlands.

For plant biotechnologists. Engineering of genetic
sterility in transgenically modified trees destined
for commercial uses will simplify compliance with
regulatory guidelines and mitigate ecological con-
cerns of transgene dispersal. It could also be a
critical technology for reducing the rate of escape
and invasive mobility of exotic plantation spe-
cies. Added benefits may include increased bio-
mass production by redirecting energy normally
expended on reproduction and elimination of
nuisance pollen and fruits. This paper describes
the basic strategies used to genetically engineer
reproductive sterility.

Smith, JE, KA Johnson, E Cázares. 1998. Mycor-
rhizal colonization of seedlings of Pinaceae and
Betulaceae after spore inoculation with Glomus
intraradices. Mycorrhiza 7: 279–285.

For mycologists and researchers in forest ecology. We
observed endomycorrhizal colonization of typi-
cally ectomycorrhizal hosts, as well as significantly
greater mean phosphorus content in needles of
colonized seedlings compared with those of
non-colonized seedlings. This colonization de-
serves further attention to determine whether this
relationship increases seedling establishment in
natural ecosystems.

Spicer, R, and BL Gartner. 1998. How does a gym-
nosperm branch (Pseudotsuga menziesii) assume
the hydraulic status of a main stem when it takes
over as leader? Plant, Cell and Environment 21:
1063–1070.

For plant physiologists and physiological ecologists.
The authors compared specific conductivity in
branches, leaders, and branches that have replaced
leaders to determine whether the replacement
branches were at a disadvantage. After 15 months,
conductivity in the replacement branches had

become intermediate between those in leaders and
those in other branches. Measurements showed
that the change was due to increased xylem cross-
sectional area, not to an increase in permeability.

Spicer, R, and BL Gartner. 1998. Hydraulic prop-
erties of Douglas-fir (Pseudotsuga menziesii)
branches and branch halves with reference to
compression wood. Tree Physiology 18: 777–784.

For plant physiologists and physiological ecologists.
To determine whether compression wood reduces
the efficiency of xylem transport, the authors
measured specific conductivity on whole
branches, split the branches so that almost all of
the compression wood was in one half, and then
measured conductivity in each half. The differ-
ences found between the halves confirmed the
effect of the compression wood.

Stratton, L, G Goldstein, and FC Meinzer. 2000.
Stem water storage capacity and efficiency of
water transport: Their functional significance
in a Hawaiian dry forest. Plant, Cell and Envi-
ronment 23: 99–106.

For researchers in forest ecology, ecophysiology and
restoration ecology. The contribution of internal
water storage and efficiency of water transport to
maintenance of water balance was investigated
in five native and one invasive species in a Ha-
waiian dry forest. All six species shared common
functional relationships defined primarily by stem
hydraulic properties and water storage capacity.

Strauss, S, and R Meilan. 1998. TGERC: Tree
Genetic Engineering Research Cooperative.
AgBiotech News and Information 10(9): 305N–
308N. (For. Res. Lab.)

For the general public. The Tree Genetic Engineer-
ing Research Cooperative at Oregon State Uni-
versity focuses on genetic engineering of trees used
in forestry plantations. Hybrid poplar was cho-
sen for study because its clonal propagation and
amenability to standard gene transfer methods
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facilitate genetic engineering. The goal is to in-
corporate biotechnologies into forest plantation
systems to promote increased wood production
with less expense and less environmental impact.

Strauss, SH, W Boerjan, J Cairney, M Campbell, J
Dean, D Ellis, L Jouanin and B Sandberg. 1999.
Forest biotechnology makes its position known.
Nature Biotechnology 17: 1145.

For tree biotechnologists. In July 1999, the world's
largest group of scientists studying molecular bi-
ology and biotechnology of forest trees met at
the University of Oxford, England. During a ses-
sion on the deployment of genetically modified
trees, and at the business meeting, IUFRO scien-
tists debated a draft position statement on the
benefits and risks of GM crops and plantations.
This paper describes some of the statement's key
points. The full text of the position statement is
available at: http://www.fsl.orst.edu/tgerc/
iufro_pos-statm.htm.

Strauss, SH, K Raffa, and P List. 2000. Ethics and
genetically engineered plantations. Journal of
Forestry 98(7): 48 (continued on 47).

For foresters. The current Society of American
Foresters (SAF) Code of Ethics states that “stew-
ardship of the land is the cornerstone of the for-
estry profession,” and that, “member[s] will ad-
vocate and practice land management consistent
with ecologically sound principles.” Most forest-
ers would probably agree with these ideals; how-
ever, they are not practical guidelines for making
decisions about the most appropriate forms of
management or technology to employ. In this
paper, the authors propose certain conditions that
should be met for any land use to be ethically
acceptable.

Tausend, PC, G Goldstein, and FC Meinzer. 2000.
Water utilization, plant hydraulic properties and
xylem vulnerability in three contrasting coffee
(Coffea arabica) cultivars. Tree Physiology 20:
159–168.

For researchers in tree physiology, physiological ecol-
ogy, and horticulture. Water use, hydraulic prop-
erties, and xylem vulnerability to cavitation were
studied in three coffee cultivars with differing
growth habits. All three cultivars shared common
functional relationships governed by hydraulic ar-
chitecture and crown architecture.

Tausend, PC, FC Meinzer, and G Goldstein. 2000.
Control of transpiration in three coffee culti-
vars: The role of hydraulic and crown architec-
ture. Trees 14: 181–190.

For researchers in tree physiology, physiological ecol-
ogy, and horticulture. Stomatal and hydraulic con-
ductance and stomatal control of transpiration
were studied over a range of soil moisture and
during partial defoliation treatments. Crown ar-
chitecture governed coupling of leaves to the at-
mosphere, and compensatory responses of tran-
spiration to partial defoliation were observed.

Traut, BH, and PS Muir. 2000. Relationships of
remnant trees to vascular undergrowth commu-
nities in the western Cascades: A retrospective
approach. Northwest Science 74(3): 212–223.

For plant ecologists and managers of forest lands in the
Pacific Northwest. Species richness of all herbs, late-
successional herbs, and shrubs did not differ sys-
tematically between stands with and without rem-
nant trees. However, communities of herbs and
shrubs varied with the percentages (% BA/ha) of
Douglas fir and western hemlock in the regenera-
tion, which varied with remnant densities.

Whalen, JK, PJ Bottomley, and DD Myrold. 2000.
Carbon and nitrogen mineralization from soil
organic matter fractions of agricultural and for-
est soils. Soil Biology Biochemistry 32: 1345–
1352.

For researchers. The decomposition of density frac-
tions was followed in one forest soil and two ag-
ricultural soils. The heavy fraction, associated with
soil particles, was found to be a source of miner-
alized N; whereas the light fraction, relatively
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undecomposed organic materials, was a sink for
mineralized N.

Wu, J, KV Krutovskii, and SH Strauss. 1998. Abun-
dant mitochondrial genome diversity, popula-
tion differentiation and convergent evolution in
pines. Genetics 150: 1605–1614. (For. Res. Lab.)

For plant geneticists. The authors examined mito-
chondrial DNA polymorphisms by analyzing re-
striction fragment length polymorphisms in three
closely related species of western North Ameri-
can pines. All three species showed limited vari-
ability within populations, but strong differen-
tiation among populations. The genome appears
to evolve via the rearrangement of multiple, con-
vergent subgenomic domains.

Wu, J, KV Krutovskii, and SH Strauss. 1999.
Nuclear DNA diversity, population differentia-
tion, and phylogenetic relationships in the Cali-
fornia closed-cone pines based on RAPD and
allozyme markers. Genome 42: 893–908. (For.
Res. Lab.)

For forest geneticists and botanists. The goal of this
research was to compare nuclear DNA diversity
obtained by analyses of random amplified poly-
morphic DNA (RAPD) and of allozyme and or-
ganelle DNA. The test samples used came from
13 populations of the well-characterized species
knobcone pine (Pinus attenuata), bishop pine
(Pinus muricata), and Monterey pine (Pinus ra-
diata). A simulation study indicated that the phe-
notypes indicated by RAPD markers represented
more underlying gene diversity than did allozyme
phenotypes. The combined analyses support a
common ancestor for Monterey pine and
knobcone pine and a history of northward mi-
gration for all three species.
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FOREST ECOLOGY, CULTURE,
AND PRODUCTIVITY

Acker, SA, WA McKee, ME Harmon, and JF
Franklin. 1998. Long-term research on forest
dynamics in the Pacific Northwest: A network
of permanent forest plots, pp. 93–106 in Pro-
ceedings of Forest Biodiversity in North, Central,
and South America and the Caribbean: Research
and Monitoring, May 23-25, 1995, Washington
DC, F Dallmeier and JA Comiskey, eds. Man
and the Biosphere Series, The Parthenon Pub-
lishing Group, Inc., New York.

For ecologists, silviculturists, and monitoring spe-
cialists. The authors describe the history, distri-
bution, and use of an extensive network of per-
manent forest plots in western Oregon, western
Washington, and nearby states. Information from
the plots has been used to advance scientific un-
derstanding of forests in the region and has aided
development of land management policy. The
paper will be of most interest to ecologists and
silviculturists, but will also interest anyone in-
volved in establishing and managing networks of
monitoring plots for research or land manage-
ment.

Acker, SA, EK Zenner, and WH Emmingham.
1998. Structure and yield of two-aged stands on
the Willamette National Forest, Oregon: Impli-
cations for green tree retention. Canadian Jour-
nal of Forest Research 28: 749–758. (For. Res.
Lab.)

For forest managers and silvicultural and ecological
researchers. A retrospective study of natural, two-
aged forests dominated by Douglas-fir
(Pseudotsuga menziesii) on the Willamette Na-
tional Forest was conducted to provide informa-
tion on how retention of green trees affected for-
est structure and yield. Adjacent, paired plots, one

with residual trees over a younger cohort and one
with only the younger cohort, were sampled. The
younger cohorts had much higher densities of
trees than were typical in local Douglas-fir plan-
tations. As the basal area of residual trees in-
creased, the basal area, volume, and mean annual
increment of the younger cohort all declined.

Adam, MD, and JR des Lauriers. 1998. Observa-
tions of hummingbirds ingesting mineral-rich
compounds. Journal of Field Ornithology 69:
257–261.

For wildlife biologists. Hummingbirds were ob-
served flicking their tongues into soil beneath a
bridge; soil samples taken where the birds had
been observed showed high levels of calcium and
soluble salts. The specialized, nectar-rich diets of
hummingbirds may not provide sufficient cal-
cium or electrolytes to make up for what is lost
in reproduction or excretion. Other birds are
known to supplement their diets by ingesting
mineral-rich compounds such as ash or shell, and
the authors conclude that is also the purpose of
the hummingbirds' behavior.

Adam, MD, and JP Hayes. 1998. Arborimus pomo.
Mammalian Species 593: 1–5.

For wildlife biologists, forest ecologists, and forest
managers. Arborimus pomo, the Pomo red tree vole,
is an arboreal rodent occurring in northern Cali-
fornia. In this report the authors review all the
information known about the biology of this
species.

Adam, MD, and JP Hayes. 2000. Use of bridges as
night roosts by bats in the Oregon Coast Range.
Journal of Mammalogy 81: 402–407.

For wildlife biologists, forest ecologists, and forest
managers. Night roosts are an important compo-
nent of the habitat for several species of bats, many
of which are of management concern. There is
little information available about the types of
structures used as night roosts by bats. The au-
thors completed a survey of the use of bridges in
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the Oregon Coast Range to determine patterns
of use and types of bridges used by bats. Bridges
were most heavily used by bats during the sum-
mer months, and concrete bridges received high-
est levels of use.

Anthoni, PM, BE Law, and MH Unsworth. 1999.
Carbon and water vapor exchange of an open-
canopied ponderosa pine ecosystem. Agricultural
and Forest Meteorology 95: 151–168. (For. Res.
Lab.)

For ecosystem scientists and meteorologists. Both
carbon dioxide and water vapor exchanges were
measured above a ponderosa pine (Pinus ponde-
rosa) forest in semiarid eastern Oregon in 1996
and 1997. The system's response to changing
weather was dynamic. Net carbon exchange was
lower in the wet summer of 1997, presumably
because wetter soil supports more microbial ac-
tivity, resulting in an increase in soil CO

2
 flux.

Despite large changes in summertime evapora-
tive demand, the rate of water use in the ecosys-
tem remained constant.

Anthoni, PM, BE Law, MH Unsworth, RJ Vong.
1999. Variation of net radiation over heteroge-
neous surfaces: measurements and simulation in
a juniper-sagebrush ecosystem. Agricultural and
Forest Meteorology 102: 275–286.

For atmospheric scientists, micrometeorologists, and
ecophysiologists. Horizontal variation in net radia-
tion was characterized in an open juniper/sage-
brush woodlands, and stand structure was used
in simulations to determine if net radiometers in
open canopies are overestimating net radiation
at the ecosystem scale in terms of energy bud-
gets.

Bailey, JD, and JC Tappeiner. 1998. Effects of thin-
ning on structural development in 40- to 100-
year-old Douglas-fir stands in western Oregon.
Forest Ecology and Management 108: 99–113.
(For. Res. Lab.)

For forest scientists and managers. The authors com-
pared regeneration, understory trees, and shrubs
among operationally thinned, unthinned, and
undisturbed old-growth stands and related the
development of these characteristics to stand den-
sity and thinning intensity. There is strong evi-
dence that thinning young Douglas-fir stands
initiates and promotes tree regeneration, shrub
growth, and the development of multistory stands
similar to old-growth stands, even when treat-
ments focus on management of overstory and
crop tree density and spacing.

Barroetavena, C, SD Gisler, DL Luoma, and RJ
Meinke. 1998. Mycorrhizal status of the endan-
gered species Astragalus applegatei Peck as de-
termined from a soil bioassay. Mycorrhiza 8:
117–119. (For. Res. Lab.)

For conservation biologists and ecologists. This re-
port presents the first assessment of the mycor-
rhizal status of the rare species Astragalus applegatei
Peck, a caulescent perennial legume. Seedlings
grown in a potting mix inoculated with soil col-
lected near the A. applegatei plants in nature sur-
vived. Control plants grown in non-inoculated
potting mix did not survive. Mycorrhiza forma-
tion on the inoculated A. applegatei plants, and
its absence from control plants, may indicate that
this species depends on mycorrhizal symbiosis for
survival.

Bettinger, P, K Boston, and J Sessions. 1999. Com-
binatorial optimization of elk habitat effective-
ness and timber harvest volume. Environmental
Modeling and Assessment 4: 143–153. (For. Res.
Lab.)

For forest planners and wildlife biologists. Math-
ematical modeling to determine the results of land
management practices often occurs after the fact.
In this article, the authors suggest a means of
modeling that allows greater flexibility in identi-
fying tradeoffs in advance. They apply this
method to habitat for Roosevelt elk (Cervus
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elaphus roosevelti) and suggest that it may be simi-
larly useful for other spatially explicit goals.

Bond, BJ, BT Farnsworth, RA Coulombe, and WE
Winner. 1999. Foliage physiology and biochem-
istry in response to light gradients in conifers
with varying shade tolerance. Oecologia 120:
183–192. (For. Res. Lab.)

For tree physiologists and canopy modelers. Within
canopies of increasingly shade-tolerant conifers,
ponderosa pine (Pinus ponderosa), Douglas-fir
(Pseudotsuga menziesii), and western hemlock
(Tsuga heterophylla), the authors measured leaf
mass per area, photosynthetic light response
curves, and nutrient and chlorophyll concentra-
tions. The slope of the light response of these leaf
properties was the same for all three species.
Modeling indicated that nutrient allocations were
not optimized solely on the basis of gradients of
photon flux density.

Boone, RD, DF Grigal, P Sollins, RJ Ahrens, and
DE Armstrong. 1999. Soil sampling, prepara-
tion, archiving, and quality control, pp. 3–28 in
Standard Soil Methods for Long-Term Ecological
Research, GP Robertson, DC Coleman, CS
Bledsoe, and P Sollins, ed. Oxford University
Press, New York.

For ecologists and soil scientists. This chapter con-
tains recommendations for soil sampling and pro-
cessing protocols. Three levels of soil sampling
intensity suitable for long-term research are sug-
gested, and elements of metadata that are required
for a soils database are identified.

Butts, SR, and WC McComb. 2000. Associations
of forest-floor vertebrates with coarse woody de-
bris in managed forests of western Oregon. Jour-
nal of Wildlife Management 64: 95–104. (For.
Res. Lab.)

For wildlife management professionals. Research-
ers surveyed small mammals and amphibians in
18 closed-canopy stands of Douglas-fir. They

found that the abundance of some species
(ensatina and clouded salamanders) increased
with the volume (m3/ha) of coarse woody debris
on the forest floor. The probability of encounter-
ing some species increased with increasing debris.

Carey, AB, CC Maguire, BL Biswell, and TM Wil-
son. 1999. Distribution and abundance of
Neotoma in western Oregon and Washington.
Northwest Science 73: 65–80.

For wildlife and forest managers and ecologists. This
exploratory study sought to identify the distri-
bution of bushy-tailed woodrats (Neotoma cinerea)
and dusky-footed woodrats (N. fuscipes), both of
which are common prey for Northwest preda-
tors. The best habitat for dusky-footed woodrats
(dense, shrubby, early-stage forest) is scattered and
short-lived, suitable for only 5–10 years. Rock
shelters are important to bushy-tailed woodrats
in high-predation areas. Variable-density thin-
ning, creation of debris piles, and management
for complex streamside structure and mass-
wasting areas are management strategies that
could encourage woodrat colonization and im-
prove habitat for their predators.

Carroll, C, RF Noss, and PC Paquet. 1999. Carni-
vores as focal species for conservation planning in
the Rocky Mountain region. World Wildlife Fund
Canada, Toronto.

For conservationists. Results of modeling research
using carnivores as focal species in conservation
planning in the Rockies.

Carroll, C, PC Paquet, and RF Noss. 1999. Mod-
eling carnivore habitat in the Rocky Mountain
Region: A literature review and suggested strat-
egy. World Wildlife Fund Canada, Toronto.

For conservationists. A literature review on habi-
tat suitability modeling, emphasizing carnivores.

Carroll, C, WJ Zielinski, and RF Noss. 1999. Us-
ing presence-absence data to build and test spa-
tial habitat models for the fisher in the Klamath
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region, USA. Conservation Biology 13: 1344–
1359.

For conservation biologists. Results of a modeling
and field study of the fisher.

Cazares, E, DL Luoma, MP Amaranthus, CL
Chambers, and JF Lehmkuhl. 1998. Interaction
of fungal sporocarp production with small mam-
mal abundance and diet in Douglas-fir stands
of the southern Cascade range. Northwest Sci-
ence 73: 64–76.

For researchers in forest ecology. Truffles were con-
sistently the primary food item in the diet of three
small mammal species. Small mammals are po-
tentially important agents of truffle dispersal into
disturbed areas where ectomycorrhizal fungi are
locally extirpated. This study furthers knowledge
of the role of small-mammal mycophagy in the
functioning of forest ecosystems.

Chambers, CL, WC McComb, and JC Tappeiner
II. 1999. Breeding bird responses to three silvi-
cultural treatments in the Oregon Coast Range.
Ecological Applications 9: 171–185.

For forest managers and ecologists. The authors as-
sessed bird response to three silvicultural alterna-
tives that resembled natural disturbances and re-
tained structural features of old Douglas-fir for-
ests. Ten bird species associated with mature for-
ests remained abundant following low-intensity
treatment, but declined with higher-intensity
treatments. Nine species increased in response to
treatments imitating moderate- and high-inten-
sity disturbances. Responses indicate that a vari-
ety of stand types is necessary if the needs of all
species are to be met.

Christensen, NL, Jr, SV Gregory, PR Hagenstein,
TA Heberlein, JC Hendee, JT Olson, JM Peek,
DA Perry, TD Schowalter, K Sullivan, GD
Tilman, and KA Vogt. 2000. Environmental Is-
sues in Pacific Northwest Forest Management. Na-
tional Academy Press, Washington DC.

For forest managers and policy makers. The authors
assess current forest conditions and values, crite-
ria and remaining extent of old-growth forests,
forest management practices, and social impacts
of harvest changes in the Pacific Northwest and
present recommendations for future forest man-
agement in the region.

Claridge, AW, JM Trappe, SJ Cork, and DL
Claridge. 1999. Mycophagy by small mammals
in the coniferous forests of North America: Nu-
tritional value of sporocarps of Rhizopogon
vinicolor, a common hypogeous fungus. Jour-
nal of Comparative Physiology B 169: 172–178.

For wildlife scientists. The authors evaluated the
nutritional value of sporocarps of the fungus
Rhizopogon vinicolor for the Californian red-
backed vole (Clethrionomys californicus) and the
northern flying squirrel (Glaucomys sabrinus).
Both species lost weight when consuming large
amounts of these sporocarps, although the voles
did not lose as much weight as might be expected
by their small body mass. This suggests that the
voles may have a special digestive adaptability to
high-fiber diet. However, the researchers recon-
firmed that hypogeous fungi are of only moder-
ate nutritional value for most small, hindgut-fer-
menting mammals.

Cole, EC, WC McComb, M Newton, JP Leeming,
and CL Chambers. 1998. Response of small
mammals to clearcutting, burning, and
glyphosate application in the Oregon Coast
Range. Journal of Wildlife Management 62:
1207–1216. (For. Res. Lab.)

For forest and wildlife managers. The authors stud-
ied the abundance of small mammals on three
replicate red alder (Alnus rubra) sites before and
after treatments. On each site, one unit each was
(1) uncut (control); (2) clearcut and burned; and
(3) clearcut, burned, and sprayed with glyphosate.
Of the species studied, deer mice alone were un-
affected by the treatments. Although capture rates
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of some species increased in upslope areas after
logging, capture rates of others decreased.
Changes in capture rates did not differ between
areas that were logged and sprayed and those that
were logged but not sprayed.

Cole, EC, WC McComb, M Newton, CL Cham-
bers, and JP Leeming. 1999. Response of small
mammal and amphibian capture rates to
clearcutting, burning, and glyphosate applica-
tion in the Oregon Coast Range, pp. 103–105
in Healthy Forests for the 21st Century: New Tech-
nologies in Integrated Vegetation Management.
Proceedings of the 20th Annual Forest Vegetation
Management Conference, January 1999, Redding
CA. Forest Vegetation Management Conference,
Redding CA.

For wildlife managers and forest managers. For three
sites in the Oregon Coast Range, animal capture
data were obtained both before and after logging,
burning, and application of pesticide. The results
varied by species as well as treatment; several spe-
cies were unaffected, and application of
glyphosate had no effect on any of the species
analyzed. Creeping voles and vagrant shrews in-
creased upslope after clearcutting, but Pacific
shrews, Trowbridge's shrews, Pacific giant sala-
manders, and ensatinas decreased, although buffer
areas did seem to provide several of these species
at least short-term habitat.

Colgan, W, III, AB Carey, JM Trappe, R Molina,
and D Thysell. 1999. Diversity and productiv-
ity of hypogeous fungal sporocarps in a variably
thinned Douglas-fir forest. Canadian Journal of
Forest Research 29: 1259–1268.

For wildlife scientists. Researchers evaluated the
effects of forest ecosystem management tech-
niques on the diversity and productivity of hy-
pogeous fungi (truffles). They observed that while
there were some truffles year-round, there were
more and better truffles in spring and fall, and
fewest in winter. Also, crops were thinner in for-

ests where there had been variable density thin-
ning than in the control stands.

Cooperrider, A, RF Noss, H Welsh, C Carroll, W
Zielinski, D Olson, K Nelson, and B Marcot.
2000. Terrestrial fauna of redwood forests, pp.
119–163 in The Redwood Forest: History, Ecol-
ogy, and Conservation of the Coast Redwoods.
RF Noss, ed. Island Press, Washington DC.

For conservationists, scientists, and students. Chap-
ter in a book on the redwood forest, reviewing
terrestrial fauna.

Cordell, S, G Goldstein, FC Meinzer, and LL
Handley. 1999. Allocation of nitrogen and car-
bon in leaves of Metrosideros polymorpha regu-
lates carboxylation capacity and δ13C along an
altitudinal gradient. Functional Ecology 13: 811–
818.

For researchers in forest ecology and ecophysiology.
Variation in photosynthetic gas exchange, leaf
nitrogen content, nitrogen-use efficiency, δ13C,
and leaf morphology and anatomy were deter-
mined across an elevation gradient. Two major
homeostatic responses were observed: (1) main-
tenance of similar photosynthetic rates per unit
leaf area; and (2) similar nitrogen content per leaf.

Criddle, RS, TS Anekonda, H Tong, JC Church,
FT Ledig, and LD Hansen. 2000. Respiration
parameters determine growth traits in Eucalyp-
tus: Effects of growth climate. Australian Jour-
nal of Plant Physiology 27: 435–443.

For researchers in tree physiology and forest genetics.
Five open-pollinated families from each of nine
seed sources of river red gum were studied at three
California plantations that differ in extreme tem-
peratures, diurnal temperature variability, and
total rainfall. Within each plantation, growth and
respiration parameters showed high genetic varia-
tion, with at least one of these traits differing sig-
nificantly due to drainage, source within drain-
age, or families within source. The relationship
of growth to respiration for each trait differed
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depending on test plantation, origin drainage,
source, or family, suggesting a unique pattern for
each trait.

DellaSala, DA, RF Noss, and D Perry. 2000. Ap-
plying conservation biology and ecosystem man-
agement to federal lands and forest certification.
Ecoforestry 15(2): 28–39.

For foresters and conservationists. In this publica-
tion scientists discuss forest certification options
for federal lands.

Dobson, A, K Ralls, M Foster, ME Soulé, D
Simberloff, D Doak, JA Estes, LS Mills, D
Mattson, R Dirzo, H Arita, S Ryan, EA Norse,
RF Noss, and D Johns. 1999. Corridors: Re-
connecting fragmented landscapes. pp. 129–170
in Continental Conservation: Scientific Founda-
tions of Regional Reserve Networks. ME Soulé
and J Terborgh, eds. Island Press, Washington
DC.

For conservationists, scientists, and students. The
authors present a review of the role of connectiv-
ity in conservation strategy.

Eberhart, JL, and DL Luoma. 2000. Russula
densifolia + Pseudotsuga menziesii, pp.
CDE27.1–4 in A manual of concise descriptions
of North American ectomycorrhizae, DM
Goodman, DM Durall, JA Trofymow, and SM
Berch, eds. Mycologue Publications, and B.C.
Ministry of Forests, Canadian Forest Service,
Victoria BC.

For forest ecologists and mycologists. The authors
decribe the physical structure of natural
ectomycorrhizae of Russula densifolia +
Pseudotsuga menziesii in detail.

Emmingham, WH. 1998. Uneven-aged manage-
ment in the Pacific Northwest. Journal of For-
estry 96(7): 37–39. (For. Res. Lab.)

For foresters and land managers. Although interest
in uneven-aged forests in the Pacific Northwest
has been increasing, uneven-aged stands in the

productive Douglas-fir region west of the Cas-
cades are uncommon. On the east side, interior
forests of ponderosa pine, Douglas-fir, white fir,
and grand fir are multiaged and layered in struc-
ture, but vulnerable to fire, defoliation, beetle
attack, and mistletoe damage. Despite a lack of
information about how to create and manage pro-
ductive uneven-aged forests, uneven-aged silvi-
culture can contribute to a globally sustainable
forestry that is economically viable, ecologically
feasible, and socially acceptable.

Emmingham, WH, compiler. 1999. Proceedings of
the IUFRO Interdisciplinary Uneven-aged Man-
agement Symposium, September 1997. Forest Re-
search Laboratory, Oregon State University,
Corvallis. (Available for $49.00 from the For-
estry Communications Department, Oregon
State University, 256 Peavy Hall, Corvallis OR
97331-5704.)

For silviculturists and forest managers. In Septem-
ber 1997, researchers and land managers from
around the world met to focus on management
of forests using uneven-age methods. This vol-
ume compiles the more than 100 papers from
that symposium, bringing together current
knowledge and practices on an international scale.
Because the papers are expected to stimulate fur-
ther discussion, the proceedings also includes an
appendix of contact information for all who took
part in the symposium.

Emmingham, WH, S Chan, D Mikowski, P
Owston, and B Bishaw. 2000. Silviculture Prac-
tices for Riparian Forests in the Oregon Coast
Range. Research Contribution 24, Forest Re-
search Laboratory, Oregon State University,
Corvallis. (For. Res. Lab.)

For watershed councils, government agencies, for-
esters, and wildlife and fish biologists. Evaluation
of 34 riparian restoration projects, three case stud-
ies, and ongoing research indicates that the sur-
vival and growth rate for conifers planted in hard-
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wood-dominated riparian forests is poor, even
when project managers choose and plant the right
conifer stock. The low survival reflects damage
by animals and strong competition from fast-
growing hardwoods and shrubs. The authors rec-
ommend that managers set clearer long-term
objectives and practice active management to re-
duce competition from both overstory and un-
derstory plants to improve their chances of
success.

Garman, SL, FJ Swanson, and TA Spies. 1999. Past,
present, future landscape patterns in the Doug-
las-fir region of the Pacific Northwest, pp. 61–
86 in Forest Fragmentation: Wildlife and Man-
agement Implications, JA Rochelle, LA Lehmann,
and J Wisniewski, eds. Brill Academic Publish-
ing, Leiden, The Netherlands.

For forest managers, forest growers, and silvicultur-
ists. Landscape patterns in the Douglas-fir region
of the western Pacific Northwest have been
strongly influenced by both natural and anthro-
pogenic disturbances. Understanding how these
forces have shaped landscape structure over time
is an important perspective for managing future
landscape structures. Historical and contempo-
rary trends in landscape structure are reviewed,
and a prognosis is provided for future landscape
structure under current land-use regulations.

Graff, JE, Jr., RK Hermann, and JB Zaerr. 1999.
Dry matter and nitrogen allocation in western
redcedar, western hemlock, and Douglas-fir seed-
lings grown in low- and high-N soils. Annals of
Forest Science 56: 529–538. (For. Res. Lab.)

For forest ecologists and physiologists. Western
redcedar, western hemlock, and Douglas-fir seed-
lings were transplanted into pots with soils hav-
ing low or high levels of available nitrate and to-
tal nitrogen. Soils were amended with 60 mg/kg
ammonium sulfate or the nitrification inhibitor
dicyandiamide, or both. Western hemlock
achieved the greatest relative dry-matter incre-

ment in each soil and accumulated more nitro-
gen from the soils than the other species.
Retranslocation of nitrogen from year-old foli-
age and stem/branch components was an impor-
tant source of nitrogen for current-year foliage
and roots of low-N-grown seedlings of western
redcedar and Douglas-fir, but not for those of
western hemlock.

Graff, JE, Jr., RK Hermann, and JB Zaerr. 1999.
Ionic balance and organic acids in western
redcedar, western hemlock, and Douglas-fir seed-
lings grown in low- and high-N soils. Canadian
Journal of Forest Research 29: 669–678. (For. Res.
Lab.)

For forest ecologists and tree physiologists. Western
redcedar, western hemlock, and Douglas-fir seed-
lings were transplanted into soils with low and
high levels of available nitrate in order to deter-
mine the differences in foliar organic acids and
cation-anion balance (C-A) among the species.
Quinic acid was the primary constituent in each
species. Oxalic acid was present in greatest con-
centration in the foliage of western redcedar, but
was a minor constituent in western hemlock and
Douglas-fir. Quantified acids accounted for only
15% of the C-A of western redcedar, but consti-
tuted more than 80% of the C-A of western hem-
lock and Douglas-fir.

Griffiths, RP, PS Homann, and R Riley. 1998.
Denitrification enzyme activity of Douglas-fir
and red alder forest soils of the Pacific North-
west. Soil Biology and Biochemistry 30: 1147–
1157.

For forest ecologists. Denitrification enzyme activ-
ity (DEA) was compared to related nitrogen cy-
cling and microbial indicators in adjacent stands
of red alder and Douglas-fir over 16 months. DEA
in red alder soils was greater than or equal to that
in corresponding Douglas-fir soils. Denitrifica-
tion in alder soils was sometimes limited by glu-
cose, but not by nitrate; in Douglas-fir soils it
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was frequently limited by both glucose and ni-
trate.

Grigal, DF, JC Bell, RJ Ahrens, RD Boone, EF
Kelly, HC Monger, and P Sollins. 1999. Site and
landscape characterization for ecological stud-
ies, pp. 29–52 in Standard Soil Methods for Long-
Term Ecological Research, GP Robertson, DC
Coleman, CS Bledsoe, and P Sollins, eds. Ox-
ford University Press, New York.

For ecologists and soil scientists. The authors de-
scribe the rationale and procedures used for de-
scribing soils and landscapes for ecological stud-
ies. They emphasize the importance of collecting
and reporting data in ways that can be compared
among sites in order to improve understanding
and enable application of the data to land man-
agement issues.

Groffman, PM, EA Holland, DD Myrold, GP
Robertson, and X Zou. 1999. Denitrification,
pp. 272–288 in Standard Soil Methods for Long-
Term Ecological Research, GP Robertson, DC
Coleman, CS Bledsoe, and P Sollins, eds. Ox-
ford University Press, New York.

For researchers. Because denitrification (the reduc-
tion of nitrogen oxides) is difficult to measure,
the authors note that methods are generally
flawed. In this chapter, they discuss the currently
available methods and problems and consider-
ations encountered with each.

Hagar, JC. 1999. Influence of riparian buffer width
on bird assemblages in western Oregon. Jour-
nal of Wildlife Management 63: 484–496. (For.
Res. Lab.)

For wildlife biologists and wildlife and forest man-
agers. The author compared bird assemblages in
logged and non-logged riparian areas along head-
water streams and assessed the relations between
bird abundance and riparian buffer width. Re-
sults suggest that riparian buffers along headwa-
ter streams will provide the most benefit for for-

est-associated bird species if they are more than
40 m wide, and if density of large trees within
buffers is not reduced by harvesting.

Han, H-S, and LD Kellogg. 2000. A comparison
of sampling methods for measuring residual
stand damage from commercial thinning. Jour-
nal of Forest Engineering 11(1): 63–71. (For. Res.
Lab.)

For forest engineers and forest managers. Four sam-
pling methods (systematic plot, random plot, sys-
tematic transect, and blocks along skyline corri-
dors/skid trails) were compared for accuracy and
ease of implementation in measuring residual
stand damage. Although all sampling methods
produced data closely matched to a 100% sur-
vey, the systematic plot sampling consistently
provided estimates with the best accuracy and the
least amount of time and effort for plot design
and field layout. The concept of an easier, quick
survey method is presented for monitoring dam-
age during and after thinning operations.

Han, H-S, and LD Kellogg. 2000. Damage char-
acteristics in young Douglas-fir stands from
commercial thinning with four timber harvest-
ing systems. Western Journal of Applied Forestry
15(1): 27–33. (For Res. Lab.)

For forest engineers and forest managers. Research-
ers measured damage to residual trees from thin-
ning with four harvesting systems: skyline, trac-
tor, cut-to-length, and helicopter. Scarring was
the most prevalent kind of damage, and damage
was more severe with ground-based systems.
Damage levels greatly decreased as the minimum
scar size that defined damage was increased. Dam-
aged trees were concentrated within 15 feet of
skid trails and skyline corridor centerlines. Rec-
ommendations for minimizing stand damage are
included.

Han, H-S, LD Kellogg, GM Filip, and TD Brown.
2000. Scar closure and future timber value losses
from thinning damage in western Oregon. For-
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est Products Journal 50 (1): 36–42. (For Res.
Lab.)

For forest engineers and forest managers. Retrospec-
tive studies were conducted to examine bark
growth and decay development after thinning
damage. Future timber value loss was then esti-
mated by using a tree growth model. Fifty years
after thinning, about 2% of the total future log
value could be lost in Douglas-fir stands with 20%
stand damage and a 2-inch-log-diameter deduc-
tion. Researchers also calculated thinning cost in-
creases when working slower to reduce stand dam-
age for tractor, cut-to-length, and skyline logging
methods. The increase in thinning costs that is
incurred while trying to minimize stand damage
could be justified if it reduced future value losses
to crop trees.

Hanus, ML, DW Hann, and DD Marshall. 2000.
Predicting Height to Crown Base for Undamaged
and Damaged Trees in Southwest Oregon. Re-
search Contribution 29, Forest Research Labo-
ratory, Oregon State University, Corvallis. (For.
Res. Lab.)

For forest engineers, biometrists, forest growers, and
forest products manufacturers. Researchers used
weighted, nonlinear regression techniques on data
for damaged and undamaged trees in Southwest
Oregon to develop mathematical equations for
predicting height to crown base. They plan to
incorporate these equations into the existing
Southwest Oregon (SWO) version of ORGA-
NON (ORegon Growth ANalysis and
projectiON) model for predicting growth of in-
dividual trees in forest stands. This refinement
will enable foresters to use SWO-ORGANON
for older stands and stands that are largely com-
posed of hardwood species.

Harmon, ME, and K Lajtha. 1999. Analysis of
detritus and organic horizons for mineral and
organic constituents, pp. 143–165 in Standard
Soil Methods for Long-Term Ecological Research,

GP Robertson, DC Coleman, CS Bledsoe, and
P Sollins, eds. Oxford University Press, New
York.

For ecologists and field biologists. The authors re-
view methods for analyzing the organic constitu-
ents of plant materials and recommend standard
protocols using current technology.

Harmon, ME, KJ Nadelhoffer, and JM Blair. 1999.
Measuring decomposition, nutrient turnover,
and stores in plant litter, pp. 202–240 in Stan-
dard Soil Methods for Long-Term Ecological Re-
search, GP Robertson, DC Coleman, CS
Bledsoe, and P Sollins, eds. Oxford University
Press, New York.

For ecologists and field biologists. This chapter de-
scribes standard protocols for quantifying the
dynamics of litter decomposition and determin-
ing stocks of most nutrient pools.

Hart, SC, and P Sollins. 1998. Soil carbon and
nitrogen pools and processes in old-growth co-
nifer forest 13 years after trenching. Canadian
Journal of Forest Research 28: 1261–1265.

For forest ecologists. To assess long-term changes,
surface soil carbon and nitrogen pools and pro-
cesses were measured in an area of old-growth
conifers that had been trenched 13 years earlier.
Results suggest that soil C and N dynamics in
these forests were relatively resistant to the large
reduction in organic matter inputs that occurred
as a result of trenching.

Hayes, JP, and J Gruver. 2000. Vertical stratifica-
tion in bat activity in an old-growth forest in
western Washington, Northwest Science 74: 102–
108.

For wildlife biologists, forest ecologists, and forest man-
agers. The authors examined patterns of bat activity
at multiple vertical strata at the Wind River Canopy
Crane research site in western Washington. Species
of bats appear to partially partition use of old growth
forests vertically, with larger, less-maneuverable spe-
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cies most abundant in higher vertical strata, and
smaller, more-maneuverable species occurring most
frequently in lower vertical strata. The authors con-
cluded that the complex vertical structure of old
growth forests may be partially responsible for the
high levels of use of old growth documented in other
studies.

Hermann, RK. 1998. Waldbaukonzepte der
Zukunft aus nordamerikanischer Sicht (Silvicul-
tural concepts for the future from a North
American viewpoint), pp. 77–85 in Proceedings,
58th Congress of the German Society of Foresters,
Munich, Germany. (In German.)

For German-speaking foresters in Europe. The au-
thor discusses current and future silvicultural
practices in the United States and Canada.

Hermann, RK. 1999. Pseudotsuga menziesii (Mirb.)
Franco, 1950, pp. 1–18 in Enzyklopädie der
Holzgewächse: Handbuch und Atlas der
Dendrologie, 15.Erg.Lfg.3/99, P. Schütt, HJ
Schuck, UM Lang, and A Roloff, ed. Ecomed,
Landsberg, Germany. [In German.]

For German-speaking foresters in Europe. This in-
troduction to Douglas-fir (Pseudotsuga menziesii)
summarizes its distribution, paleobotany, and
ecology; describes its character and growth; iden-
tifies its genetic variability and pathogens; and
provides an extensive list of references.

Horton, TR, E Cázares, and TD Bruns. 1998.
Ectomycorrhizal, vesicular-arbuscular and dark
septate fungal colonization of bishop pine (Pinus
muricata) seedlings in the first 5 months of
growth after wildfire. Mycorrhiza 8: 11–18.

For plant and fungal ecologists. The authors fol-
lowed the colonization frequency of fungi in natu-
rally regenerating 1- to 5-month-old bishop pine
seedlings. Seedlings from a vesicular-arbuscular
mycorrhizal-dominated site were colonized by
suilloid fungi, seedlings from an ectomycorrhizal
site by a variety of taxa, and seedlings from both

sites by vesicular-arbuscular and dark septate
fungi.

Hubbard, RM, BJ Bond, and MG Ryan. 1999.
Evidence that hydraulic conductance limits pho-
tosynthesis in old Pinus ponderosa trees. Tree
Physiology 19: 165–172. (For. Res. Lab.)

For forest scientists. In comparing older and
younger ponderosa pine in eastern Oregon, the
researchers found lower hydraulic conductance
and whole-tree sapflow in older trees. Lower con-
ductance may cause reduced photosynthetic ac-
tivity as a tree ages.

Humes, ML, JP Hayes, and MW Collopy. 1999.
Bat activity in thinned, unthinned, and old-
growth forests in western Oregon. Journal of
Wildlife Management 63: 553–561.

For wildlife biologists, forest ecologists, and forest
managers. To determine whether forest stand
structure affected bat activity, the authors used
automated ultrasonic detectors to record calls by
bats in thinned and unthinned stands and in old-
growth forest. More bat activity occurred in old-
growth stands than in unthinned stands; the
amount of activity in old-growth was statistically
the same as in thinned stands. The authors con-
cluded that the structural changes caused by thin-
ning can improve bat habitat.

Jackson, PC, FC Meinzer, M Bustamante, G
Goldstein, A Franco, PW Rundel, L Caldas, E
Igler, and F Causin. 1999. Partitioning of soil
water among tree species in a Brazilian cerrado
ecosystem. Tree Physiology 19: 717–724.

For researchers in tree physiology, ecophysiology and
hydrology. Stable hydrogen isotope techniques
were used to assess patterns of soil water uptake
in 10 representative woody species. Dry-season
deciduous species tended to rely on deeper sources
of soil water than did evergreen species.

Jodice, PGR, and MW Collopy. 1999. Diving and
foraging patterns of marbled murrelets
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(Brachyramphus marmoratus): testing predic-
tions from optimal-breathing models. Canadian
Journal of Zoology 77: 1409–1418.

For forest managers and wildlife managers. During
1995–1996, scientists compared the diving be-
havior of the marbled murrelet inland and at sea
off the Oregon Coast to predictions from opti-
mal-breathing models. Radio telemetry was used
to record duration of dives, time spent under
water, non-diving intervals, and other parameters.
The records showed no effect of water depth on
mean dive time or percent of time spent under
water, even though dive bouts occurred in depths
from 3 to 36 meters. Observed diving behaviors
and predictions from optimal breathing models
were not consistent.

Jodice, PGR, and MW Collopy. 2000. Activity
patterns of marbled murrelets in old-growth
Douglas-fir forests of the Oregon Coast Range.
Condor 102: 275–285.

For forest managers and wildlife managers. The
variability of the daily behaviors and activities of
the marbled murrelet were studied in the Oregon
Coast Range. Multivariate analyses revealed that
weather and date variates explained little of the
variability. Because there is a great lack of under-
standing on these points, researchers argue that
it is critical that conclusions about these activi-
ties should not be drawn from data sets not spe-
cifically designed to answer the activity in ques-
tion.

Jumpponen, A. 1999. Spatial distribution of dis-
crete RAPD phenotypes of a root endophytic
fungus, Phialocephala fortinii, at a primary suc-
cessional site on a glacier forefront. New
Phytologist 141: 333–344.

For mycologists and mycorrhizologists. The spatial
distribution of fungal individuals of P. fortinii on
the forefront of a receding glacier was analyzed
with the Randomly Amplified Polymorphic DNA
technique to determine which plants were colo-

nized and their patterns of colonization. P. fortinii
individuals were clearly shared among the spe-
cies invading the deglaciated terrain, suggesting
that P. fortinii may play a fundamental role in
adaptation and interaction within a developing
primary successional plant community.

Jumpponen, A, and JM Trappe. 1998. Dark sep-
tate endophytes: A review of facultative
biotrophic root-colonizing fungi. New
Phytologist 140: 295–310.

For mycologists and mycorrhiza researchers. Dark
septate root endophytes (DSE) have been re-
ported for nearly 600 plant species, representing
about 320 genera and 100 families. This paper
reviews current literature on DSE and their ecol-
ogy. It also discusses the need for and direction
of future research.

Jumpponen, A, and JM Trappe. 1998. Performance
of Pinus contorta inoculated with two strains of
root endophytic fungus, Phialocephala fortinii:
Effects of synthesis system and glucose concen-
tration. Canadian Journal of Botany 76: 1205–
1213.

For botanists, forest scientists, mycologists, and ecolo-
gists. In two experiments on associations between
Pinus contorta and a root-inhabiting fungus, seed-
lings inoculated with Phialocephala fortinii in an
aseptic culture at five different glucose levels
showed substantial increases in biomass, whereas
seedlings inoculated in an open-pot culture
showed no similar effects. The authors hypoth-
esize that growth in the aseptic culture is due to
closed-system fungal respiration and available car-
bohydrates, and conclude that in any resynthesis
system, neither biomass accumulation nor nutri-
ent acquisition efficiently describes the complexi-
ties of host-fungus association, the effects of which
span the life of the plant.

Jumpponen, A, NS Weber, JM Trappe, and E
Cázares. 1997. Distribution and ecology of the
ascomycete Sarcoleotia globosa in the United
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States. Canadian Journal of Botany 75: 2228–
2231.

For mycologists and fungal taxonomists. The au-
thors describe ascomata of Sarcoleotia globosa col-

lected from locations in Washington and Colo-
rado. Based on these data they conclude that
Sarcoleotia globosa occurs frequently at lower lati-
tudes and altitudes; previous records of such oc-
currences thus represent normal, not aberrant,
range of this ascomycete.

Jumpponen, A, KG Mattson, and JM Trappe.
1998. Mycorrhizal functioning of Phialocephala
fortinii with Pinus contorta on glacier forefront
soil: Interactions with soil nitrogen and organic
matter. Mycorrhiza 7: 261–265.

For forest ecologists, mycologists, and
mycorrhizologists. To determine whether the abun-
dant root colonization by dark-septate fungi ob-
served on environmentally stressed plants were
beneficial rather than detrimental, the authors

conducted an experiment with Pinus contorta in
nutrient-poor soil inoculated with the fungus
Phialocephala fortinii in the absence of climatic
stress. Roots colonized by the fungus absorbed
significantly more phosphorus under all condi-
tions, and when nitrogen was added, the pine also

grew more and absorbed more nitrogen.

Jumpponen, A, JM Trappe, and E Cázares. 1999.
Ectomycorrhizal fungi in Lyman Lake Basin: A
comparison between primary and secondary suc-
cessional sites. Mycologia 91: 575–582.

For mycologists and mycorrhizologists. This 8-year
study of fruiting bodies at three sites in the North
Cascade Mountains of Washington found dis-

tinctly different fungal communities between
primary and secondary successional sites. The
authors hypothesize that the life history strate-
gies of the fungi and the habitat characteristics
are important determinants of mycorrhizal suc-
cession.

Jumpponen, A, H Väre, KG Mattson, R Ohtonen,
and JM Trappe. 1999. Characterization of ‘safe
sites’ for pioneers in primary succession on re-
cently deglaciated terrain. Journal of Ecology 87:
98–105.

For ecologists and botanists. Locations of individu-
als of five early colonizers (Abies lasiocarpa, Juncus
drummondii, J. mertensianus, Saxifraga ferruginea,
and S. tolmei) that had survived at least one grow-
ing season on a recently deglaciated area in the
North Cascade Mountains of Washington were
characterized. The sites most likely to be colo-
nized had concave surfaces and coarse substrate
and were near large rocks. Such sites are prob-
ably those best able to trap seeds and protect seed-
lings from desiccation.

Kavanagh, KL, BJ Bond, SN Aitken, BL Gartner,
and S Knowe. 1999. Shoot and root vulnerabil-
ity to xylem cavitation in four populations of
Douglas-fir seedlings. Tree Physiology 19: 31–
37.

For foresters, ecologists, and plant physiologists. This
study assessed the range of genotypic variation in
the vulnerability of the shoot and root xylem of
Douglas-fir seedlings to water-stress-induced cavi-
tation and the trade-off between vulnerability to
cavitation and conductivity per unit of stem cross-
sectional area (ks). Stem xylem differed in vul-
nerability to cavitation between populations. Root
xylem was more susceptible to cavitation than
stem xylem and had significantly greater ks. The
trade-off between vulnerability to cavitation and
ks was not evident across populations.

Kellogg, LD, GV Milota, and B Stringham. 1998.
Logging Planning and Layout Costs for Thinning:
Experience from the Willamette Young Stand
Project. Research Contribution 20, Forest Re-
search Laboratory, Oregon State University,
Corvallis. (For. Res. Lab.)

For timber harvesting planners. Logging planning
and layout costs were examined for commercial
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thinning of 40- to 50-yr-old stands of Douglas-
fir (Pseudotsuga menziesii) on the Willamette
National Forest in the Cascade Mountains of
Oregon. The study consisted of four replications
of three silvicultural treatments. Thinning in-
volved three types of logging systems: mechanized
cut-to-length, tractor, and skyline. Planning and
layout costs showed no consistent relationship to
type of silvicultural treatment. The mechanized
logging system had the lowest layout cost, fol-
lowed by the tractor systems, with the skyline
systems having the highest costs.

Kellogg, LD, M Miller, Jr., and ED Olsen. 1999.
Skyline Thinning Production and Costs: Experi-
ence from the Willamette Young Stand Project.
Research Contribution 21, Forest Research
Laboratory, Oregon State University, Corvallis.
(For. Res. Lab.)

For those interested in production and costs of cable
yarding in thinnings. Production rates and costs
for skyline harvesting were examined over a range
of residual thinning intensities, operational meth-
ods, and sites. The three types of silvicultural treat-
ments studied had no consistent influence on
production rates and costs. Cost differences
within sites, where operational methods were
uniform, were small. Cost differences among sites
for each activity, such as felling or yarding, were
larger because of differences in operational meth-
ods. Total harvesting costs among the three sites
were similar, ranging from $58 to $64 per 100 ft3.

Kershaw, JA, and DA Maguire. 2000. Influence of
vertical foliage structure on the distribution of
stem cross-sectional area increment in western
hemlock and balsam fir. Forest Science 46: 86–
94.

For forest researchers and silviculturists. Stem cross-
sectional increment was analyzed to test the hy-
potheses that increment at a height on the stem
increased linearly with increasing cumulative leaf
area above that point, and that cross-sectional

increment was constant below crown base. Stem
increment departed significantly from the hypoth-
esized patterns, suggesting that stem growth dis-
tribution is variable and dynamic in response to
changing growing conditions.

Khan, SR, R Rose, DL Haase, and TE Sabin. 2000.
Effects of shade on morphology, chlorophyll
concentration and chlorophyll fluorescence of
four Pacific Northwest conifer species. New For-
ests 19: 171–186. (For. Res. Lab.)

For reforestation personnel and plant physiologists.
Four conifer species were grown under four dif-
ferent levels of shade for 30 weeks. All species
responded similarly to shade. Although height
growth was greatest under 75% shade, total bio-
mass was significantly lower and shoot:root ratio
was significantly higher in 75% shade than in 0%
shade. Chlorophyll fluorescence (Fv/Fm) de-
creased, while chlorophyll concentration in-
creased with increasing shade.

Krankina, ON, ME Harmon, and AV Griazkin.
1999. Nutrient stores and dynamics of woody
detritus in a boreal forest: Modeling potential
implications at the stand level. Canadian Jour-
nal of Forest Research 29: 20–32. (For. Res. Lab.)

For scientists and students. The authors measured
concentrations of 14 elements in decomposing
Scots pine (Pinus sylvestris), Norway spruce (Picea
abies), and birch (Betula pendula). Although the
concentration of many elements increased rela-
tive to the initial level, the total amount of most
examined elements contained in dead trees de-
clined with decomposition. The rate of loss of
elements was primarily related to the loss of bark.
Pine lost its bark early in decomposition and so
released essential nutrients in early stages; birch
retained its bark longer and released nutrients
more gradually.

Kushla, JD, and WJ Ripple. 1998. Assessing wild-
fire effects with Landsat thematic mapper data.
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International Journal of Remote Sensing 19:
2493–2507. (For. Res. Lab.)

For remote sensing scientists, foresters, and ecologists.
Using single-date and multi-date imagery, the
authors evaluated Landsat Thematic Mapper
imagery for mapping forest survival after a wild-
fire at Warner Creek in the Cascade Mountains
of Oregon. In the pre-fire landscape, a matrix of
closed mature/old-growth stands made up 77%
of the area. After the burn, the grass-shrub-rock
stage expanded greatly, and the closed mature old-
growth stage was reduced and fragmented. Over-
all habitat diversity and edge increased, but inte-
rior habitat decreased.

Latham, PA, HR Zuuring, and DW Coble. 1998.
A method for quantifying vertical forest struc-
ture. Forest Ecology and Management 104: 157–
170.

For scientists interested in quantifying various as-
pects of forest structure. Using empirical data, a
software program (TSTRAT) was developed to
identify natural stratification patterns in forest
stands. The TSTRAT algorithm defines vertical
tree strata based on the relative positions of lo-
cally competing tree crowns. TSTRAT assigns
each tree to a stratum, produces descriptive sta-
tistics for trees in each stratum, and calculates the
Shannon-Wiener diversity index and the Gini Co-
efficient of inequality for the selected population
of trees.

Law, BE, DD Baldocchi, and PM Anthoni. 1999.
Below-canopy and soil CO

2
 fluxes in a ponde-

rosa pine forest. Agricultural and Forest Meteo-
rology 94: 171–188. (For. Res. Lab.)

For ecophysiologists and micrometeorologists. Sea-
sonal soil and below-canopy measurements of
carbon dioxide flux in a ponderosa pine forest
showed increasing efflux as the soil warmed.
Fluxes measured above the canopy by the eddy
covariance method tended to underestimate eco-
system respiration on calm nights, as indicated

by the chamber measurements of ecosystem res-
piration.

Law, BE, MG Ryan, and PM Anthoni. 1999. Sea-
sonal and annual respiration of a ponderosa pine
ecosystem. Global Change Biology 5: 169–182.
(For. Res. Lab.)

For ecophysiologists and micrometeorologists. The
authors measured carbon dioxide flux at the soil
surface, as well as respiration of wood and foli-
age, using chambers in a ponderosa pine forest in
Oregon. The measurements were then used to
develop an ecosystem carbon budget. Most car-
bon loss from the ecosystem as a result of respira-
tion occurred in summer, and soil processes were
the largest contributor to respiration.

Law, BE, RH Waring, PM Anthoni, and JD Aber.
2000. Measurements of gross and net ecosys-
tem productivity and water vapour exchange of
a Pinus ponderosa ecosystem, and an evaluation
of two generalized models. Global Change Biol-
ogy 6: 155–168. (For. Res. Lab.)

For ecophysiologists, ecosystems scientists, and forest
modelers. Two generalized models of carbon and
water balance provide insight into how various
constraints affect annual ecosystem productivity
in a relatively dry ponderosa pine forest.

Law, BE, M Williams, PM Anthoni, DD Baldocchi,
and MH Unsworth. 2000. Measuring and mod-
elling seasonal variation of carbon dioxide and
water vapour exchange of a Pinus ponderosa for-
est subject to soil water deficit. Global Change
Biology 6: 613–630. (For. Res. Lab.)

For physiological ecologists, ecosystem process
modellers, micrometeorologists. To generate an un-
derstanding of the controls on ecosystem processes
across seasonal and annual cycles, a study was
conducted of the carbon and water vapour ex-
change of an old-growth Pinus ponderosa forest
on the east side of the Cascade Mountains near
Sisters, Oregon. Studies showed that 50% and
70% of the carbon uptake occurred outside the
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growing season in 1996 and 1997, and net eco-
system productivity was low when high evapora-
tive demand and soil water deficits were large.
The ecosystem models were tested with tower flux
and ecological measurements. The models over-
estimated fluxes in summer, and underestimated
fluxes the rest of the year, suggesting that water
deficits in summer and mild winter temperatures
had stronger controls on ecosystem processes than
the models indicated.

Lint, J, B Noon, R Anthony, E Forsman, M Raphael,
MW Collopy, and E Starkey. 1999. Northern spot-
ted owl effectiveness monitoring plan for the North-
west Forest Plan. General Technical Report PNW-
440. USDA Forest Service, Pacific Northwest Re-
search Station, Portland OR.

For forest managers and wildlife managers. Re-
searchers explore options for long-term monitor-
ing of status and trends of the northern spotted
owl, the maintenance, and the restoration neces-
sary to support viable populations of these owls
on federal lands, evaluating the success of the
Northwest Forest Plan in saving this species from
extinction.

Maguire, CC. 1999. Rainfall, ambient tempera-
ture, and Clethrionomys californicus capture fre-
quency. Mammal Review 29: 135–142.

For wildlife biologists and forest scientists. Capture
rates of western red-backed voles increased sig-
nificantly with both increased rainfall and de-
creased ambient temperature in an old-growth
mixed conifer forest in northwestern California.
This finding suggests that weather information
must be included as covariates when using trap-
ping data to estimate a species' population or to
determine its ecological role.

Maguire, DA, J Brissette, and L Gu. 1998. Crown
structure and growth efficiency of red spruce in
uneven-aged, mixed-species stands in Maine.
Canadian Journal Forest Research 28: 1233–
1240.

For forest researchers and silviculturists. Growth
efficiency of red spruce increased with increasing
relative height in the stand, but declined with
increasing leaf area. An index of suppression, ex-
pressed as number of whorls in the live crown,
was negatively correlated with growth efficiency.

Maguire, DA, SR Johnston, and J Cahill. 1999.
Predicting branch diameters on second-growth
Douglas-fir from tree-level descriptors. Cana-
dian Journal Forest Research 29: 1829–1840.

For silviculturists, forest researchers, wood quality
experts. Models were developed for estimating
maximum whorl branch size at any point in the
live crown of Douglas-fir trees. Branch sizes were
expressed as a function of standard tree measure-
ments, including dbh, total height, and crown
ratio (or height to live crown).

Main, MB, FM Roka, and RF Noss. 1999. Incen-
tive-based conservation on private lands in
southwest Florida. Conservation Biology 13:
1262–1272.

For conservation biologists and managers. Authors
present an approach to providing incentives for
conservation on private lands.

Manning, T, and CC Maguire. 1999. A new eleva-
tion record for the red tree vole in Oregon: Im-
plications for National Forest management.
American Midland Naturalist 142: 421–423.

For forest managers and wildlife ecologists. The red
tree vole (Arborimus longicaudus) is (1) a major
prey species of the threatened northern spotted
owl (Strix occidentalis caurina), (2) associated with
late-successional and old-growth forests, and (3)
designated for protection through survey and
management within its known range. This paper
reports the capture of a red tree vole at an eleva-
tion 300 meters above the highest previously re-
corded. The authors conclude that current strat-
egies for protecting the red vole may be insuffi-
cient until the species's full range is determined.
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Martin, TA, TM Hinckley, FC Meinzer, and DG
Sprugel. 1999. Boundary layer conductance, leaf
temperature and transpiration of Abies amabilis
branches. Tree Physiology 19: 435–443.

For micrometeorologists and tree physiologisits. Three
independent methods were used to assess bound-
ary layer conductance to heat and water vapor
transfer. Subtracting stomatal resistance from to-
tal branch vapor phase resistance was not a suit-
able method because stomatal conductance was
small compared with boundary layer resistance.

Massicotte, HB, LH Melville, RL Peterson, and
DL Luoma. 1998. Anatomical aspects of field
ectomycorrhizas on Polygonum viviparum
(Polygonaceae) and Kobresia bellardii
(Cyperaceae). Mycorrhiza 7: 287–292.

For mycologists. The physical structures of natural
ectomycorrhizae of Polygonum viviparum and
Kobresia bellardii are described in detail.

McKee, A. 1998. H.J. Andrews Experimental For-
est. Bulletin of the Ecological Society of America
79(4): 241–246.

For undergraduate and graduate students, scientists,
resource managers, and the general public. The HJ
Andrews Experimental Forest is a 15,800-acre
tract located 50 miles east of Eugene, Oregon,
and administered cooperatively by Oregon State
University, USDA Forest Service Pacific North-
west Region, and Willamette National Forest. It
is a world center for research and education on
the ecology and management of forests and
streams. This article describes the environment,
biota, research programs, facilities, and informa-
tion management on the Andrews.

Means, JE, SA Acker, DJ Harding, JB Blair, MA
Lefsky, WB Cohen, ME Harmon, and WA
McKee. 1999. Use of large-footprint scanning
airborne lidar to estimate forest stand charac-
teristics in the western Cascades of Oregon. Re-
mote Sensing of Environment 67: 298–308. (For.
Res. Lab.)

For forest scientists, landscape ecologists, and land
managers. A new type of large-footprint scanning
lidar, which measures laser reflections off vegeta-
tive surfaces and the ground, shows promise in
evaluating structural characteristics of forest
stands over large areas. In the conifer forests of
the Pacific Northwest, the SLICER (Scanning
Lidar Imager of Canopies by Echo Recovery)
could reliably predict height, basal area, total bio-
mass, and leaf biomass in stands up to 52 m in
height, with basal areas up to 132 m2/ha and to-
tal biomass up to 1300mg/ha.

Meinzer, FC, JL Andrade, G Goldstein, NM
Holbrook, J Cavelier, and SJ Wright. 1999. Par-
titioning of soil water among canopy trees in a
seasonally dry tropical forest. Oecologia 121:
293–301.

For researchers in forest ecology, physiological ecol-
ogy, and hydrology. Stable hydrogen isotope tech-
niques were used to assess patterns of soil water
uptake by forest trees in Panama. Smaller trees
appeared to preferentially tap deeper sources of
soil water than larger trees, and some species were
able to tap increasingly deep sources of soil water
as the dry season progressed.

Myrold, DD, RW Ruess, and MJ Klug. 1999.
Dinitrogen fixation, 241–257 in Standard Soil
Methods for Long-Term Ecological Research, GP
Robertson, DC Coleman, CS Bledsoe, and P
Sollins, eds. Oxford University Press, New York.

For researchers. This chapter identifies methods
used to measure fixation of dinitrogen (N

2
) by

bacteria and notes the situations in which each is
most appropriate.

Nadelhoffer, K, R Bowden, R Boone, and K Lajtha.
2000. Controls on forest soil organic matter
development and dynamics: Chronic litter ma-
nipulation as a potential international LTER
activity, pp. 3–9 in Cooperation in Long-Term
Ecological Research in Central and Eastern Eu-
rope: Proceedings of the ILTER Regional Work-
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shops, 22-25 June 1999, Budapest, Hungary.
Oregon State University, Corvallis.

For students and researchers interested in long-term
experiments that are being performed at the Harvard
Forest LTER site. This chapter explains the DIRT
(Detrital input and removal treatment) experi-
ment that is being conducted at a number of
LTER sites across the country.

Noss, RF. 1999. Aldo Leopold was a conservation
biologist. Wildlife Society Bulletin 26: 713–718.

For wildlife biologists and managers. The author
presents an historical essay on Leopold and his
role in the genesis of conservation biology.

Noss, RF. 1999. Assessing and monitoring forest
biodiversity: A suggested framework and indi-
cators. Forest Ecology and Management 115:
135–146.

For foresters and forest ecologists. The author sug-
gests a framework for monitoring forest
biodiversity.

Noss, RF. 1999. At what scale should we manage
biodiversity? pp. 96–116 in The Living Dance:
Policy and Practices for Biodiversity in Forest
Landscapes, F Bunnell and J Jackson, eds. Uni-
versity of British Columbia Press, Vancouver BC.

For foresters and biologists. The author presents an
essay on scales of forest management.

Noss, RF. 1999. Conservation assessments: A syn-
thesis, pp. 89–92 in Terrestrial Ecoregions of
North America: A Conservation Assessment, TH
Ricketts, E Dinerstein, DM Olson, CJ Loucks,
W Eichbaum, D DellaSala, K Kavanagh, P
Hedao, PT Hurley, KM Carney, R Abell, and S
Walters, eds. Island Press, Washington DC.

For conservationists, scientists, and students. The
author presents a review of conservation assess-
ment techniques.

Noss, RF. 1999. High-risk ecosystems as foci for con-
sidering biodiversity and ecological integrity in

ecological risk assessments. U.S. Environmental
Protection Agency, Washington DC.

For environmental scientists and managers. The
author presents an approach to risk assessment
that emphasizes biodiversity and ecological in-
tegrity.

Noss, RF. 1999. Is there a special conservation bi-
ology? Ecography 22: 113–122.

For ecologists. The author presents a review of the
history of conservation biology.

Noss, RF. 1999. Restoring grassland ecosystems:
an opportunity to save the pieces, pp. 36–37 in
Roadside Use of Native Plants, BL Harper-Lore,
ed. US Department of Transportation, Federal
Highway Administration, Washington DC.

For highway managers. The author presents an
approach to using highway verges to restore na-
tive grasslands.

Noss, RF. 2000. Lessons from the redwoods, pp.
263–268 in The Redwood Forest: History, Ecol-
ogy, and Conservation of the Coast Redwoods,
RF Noss, ed. Island Press, Washington DC.

For conservationists, scientists, and students. This is
the concluding chapter in a book on the redwood
forest, emphasizing lessons learned.

Noss, RF. 2000. More than big trees, pp. 1–6 in
The Redwood Forest: History, Ecology, and Con-
servation of the Coast Redwoods, RF Noss, ed.
Island Press, Washington DC.

For conservationists, scientists, and students. This is
the introductory chapter of a book on the red-
wood forest.

Noss, RF. 2000. Science on the bridge. Conserva-
tion Biology 14: 333–335.

For conservation biologists. This is an editorial on
the nature of conservation biology.

Noss, RF, editor. 2000. The Redwood Forest: His-
tory, Ecology, and Conservation of the Coast Red-
woods. Island Press, Washington DC.
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For conservationists, scientists, and students. This
book presents many interesting details on the
coastal redwood forest and conservation of them.

Noss, RF, E Dinerstein, B Gilbert, M Gilpin, B
Miller, J Terborgh, and S Trombulak. 1999.
Core areas: Where nature reigns, pp. 99–128 in
Continental Conservation: Scientific Foundations
of Regional Reserve Networks, ME Soulé and J
Terborgh, eds. Island Press, Washington DC.

For conservationists, scientists, and students. The
authors review the role of reserves in conserva-
tion strategy.

Noss, RF, M Gordon, E Hoagland, C Lydeard, P
Mehlhop, and B Roth. 1999. Report of Kanab
Ambersnail Review Panel on Taxonomic, Ecologi-
cal, and Translocation Issues Concerning the Con-
servation of Oxyloma Snails in Arizona and Utah.
Report to Arizona Game and Fish Department,
Phoenix AZ.

For agencies involved in managing endangered spe-
cies. Authors report on a scientific panel on the
Kanab ambersnail, recommending management
and research priorities.

Noss, RF, R Graham, DR. McCullough, FL
Ramsey, J Seavey, C Whitlock, and MP Will-
iams. 2000. Review of Scientific Material Rel-
evant to the Occurrence, Ecosystem Role, and
Tested Management Options for Mountain Goats
in Olympic National Park. Report to U.S. De-
partment of Interior, Washington DC.

For the US Department of Interior. Author gives
review of the mountain goat problem in Olym-
pic National Park.

Noss, RF, NC Slosser, JR Strittholt, and C Carroll.
1999. Metrics of ecological integrity for terres-
trial ecosystems and entire landscapes. US Envi-
ronmental Protection Agency, Washington DC.

For environmental scientists and managers. Authors
review the metrics of ecological integrity in ter-
restrial ecosystems, with a suggested framework
for selection.

Noss, RF, JR Strittholt, K Vance-Borland, C Carroll,
and P Frost. 1999. A conservation plan for the
Klamath-Siskiyou ecoregion. Natural Areas Jour-
nal 19: 392–411.

For natural areas managers and conservation biolo-
gists. The authors present results of a conserva-
tion assessment for the Klamath-Siskiyou
ecoregion.

Noss, RF, J Strittholt, G Heilman, P Frost, and M
Sorensen. 2000. Conservation planning in the
redwoods region, pp. 201–228 in The Redwood
Forest: History, Ecology, and Conservation of the
Coast Redwoods, R. Noss, ed. Island Press, Wash-
ington DC.

For conservationists, scientists, and students. This is
a chapter of a book on the redwood forest, which
reviews approaches to conservation planning in
the region.

Olsen, ED, MM Hossain, and ME Miller. 1998.
Statistical Comparison of Methods Used in Har-
vesting Work Studies. Research Contribution 23,
Forest Research Laboratory, Oregon State Uni-
versity, Corvallis. (For. Res. Lab.)

For researchers. Work-study guidelines were de-
veloped using field data from thinning sites in
the Oregon Cascade Range. Statistical analysis
showed the relative difference in discriminating
power between shift-level studies and detailed
time studies. Improved confidence intervals dem-
onstrated the improved effect of longer study
lengths for both shift-level and detailed time
studies.

Pabst, RJ, and TA Spies. 1999. Structure and com-
position of unmanaged riparian forests in the
coastal mountains of Oregon, U.S.A. Canadian
Journal of Forest Research 29: 1557–1573. (For.
Res. Lab.)

For forest managers and ecologists. This study pro-
vides a general picture of the variation in struc-
ture and composition of unmanaged riparian for-
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ests in three river basins. Stand attributes were

evaluated at three spatial scales: streamside, drain-

age network, and basin. Conifer basal area in-

creased with distance from stream and was high-

est along first-order streams. Hardwood basal area

was relatively constant with distance from stream.

However, hardwoods and shrubs were the major

components of the near-stream environment,

while conifer dominance was limited to hill slopes.

Phillips, N, and BJ Bond. 1999. A micro-power
precision amplifier for converting the output of
light sensors to a voltage readable by miniature
data loggers. Tree Physiology 19: 547–549.

For scientists and amateur scientists. The authors

developed, calibrated, and field-tested a simple,

inexpensive device to convert photometer read-

ings to voltage output that can be recorded with

a miniature data logger. The device makes use of

the full range of voltages accepted by the data

logger, consumes minimal power, can be attached

to twigs or leaf petioles without damage, performs

well over a wide range of weather conditions, and

is inexpensive and easy to build.

Progar, RA, TD Schowalter, and T Work. 1999.
Arboreal invertebrate responses to varying lev-
els and patterns of green-tree retention in north-
western forests. Northwest Science 73: 77–86.

For forest biologists and managers. The authors re-

port patterns in canopy arthropod abundances

during 2 years prior to alternative green-tree re-

tention harvest as part of the Demonstration of

Ecosystem Management Options (DEMO)

project in Oregon and Washington. Several taxa

and functional groups showed significant biogeo-

graphic patterns of abundance.

Prueitt, SC, and DW Ross. 1998. Effects of envi-
ronment and host genetics on Eucosma
sonomana (Lepidoptera: Tortricidae) infestation
levels. Environmental Entomology 27: 1469–
1472. (For. Res. Lab.)

For forest entomologists and land managers. The
investigators developed a model to predict stand
susceptibility of young ponderosa pine (Pinus
ponderosa Lawson) to the western pine shoot borer
(Eucosma sonomana Kearfott). Stand characteris-
tics such as aspect, elevation, number of shoots
in the terminal whorl, plant association, slope,
stand age, stand density, tree diameter, and tree
height were tested for predicting the risk of infes-
tation in the Deschutes National Forest or simi-
lar areas.

Ripple, WJ, and EJ Larsen. 2000. Historic aspen
recruitment, elk, and wolves in northern
Yellowstone National Park, USA. Biological Con-
servation 95: 361–370. (For. Res. Lab.)

For conservationists, biologists, and silviculturalists.
Questioning why no new stands of aspen have
been able to grow in the northern range of
Yellowstone National Park, researchers studied
environmental conditions prevalent between
1751 and 1920, when all the aspens stands present
today originated, comparing them with condi-
tions prevailing since then. This led researchers
to hypothesize that increased browsing of young
aspen by elk, more abundant since 1920 when
the wolf (their natural predator) disappeared from
the area, was the cause of the absence of younger
aspen stands. It is thought that the presence of
wolves not only controlled the number of elk
through predation, but also exercised some con-
trol of where elk could safely browse, thereby al-
lowing young aspen stands to grow.

Ripple, WJ, KT Hershey, and RG Anthony. 2000.
Historical forest patterns of Oregon's central
Coast Range. Biological Conservation 93: 127–
133. (For. Res. Lab.)

For foresters, land managers, and wildlife biologists.
The authors compared the amount and variabil-
ity of old forest (conifer-dominated stands >53
cm dbh) in the prelogging landscapes with that
in the current landscapes. Sixty-three percent of



Forest Ecology, Culture, and Productivity

40

the prelogging landscape comprised old forest,
approximately 21% of which also had a signifi-
cant (>20% cover) hardwood component. Gen-
erally, old-forest landscape pattern variables
showed a greater range in prelogging landscapes
than in current landscapes.

Santiago, LS, G Goldstein, FC Meinzer, JH
Fownes, and D Mueller-Dombois. 2000. Tran-
spiration and forest structure in relation to soil
waterlogging in a Hawaiian montane cloud for-
est. Tree Physiology 20: 673–681.

For researchers in forest ecology/ecophysiology. Physi-
ological limitations associated with flooding as a
mechanism of reduced canopy leaf area in water-
logged sites were assessed. Leaf-level transpiration
rates were conserved through reductions in total
tree leaf area.

Schowalter, TD. 1999. Throughfall volume and
chemistry as affected by precipitation volume,
sapling size, and canopy herbivory in a regener-
ating Douglas-fir ecosystem in western Oregon.
Great Basin Naturalist 59: 79–84.

For forest biologists. Throughfall volume and chem-
istry were determined primarily by precipitation
volume in this study at the HJ Andrews Experi-
mental Forest. However, throughfall volume and
potassium flux were affected significantly by the
intensity of foliage removal and by sapling size.

Schowalter, TD. 2000. Insects as regulators of eco-
system development, pp. 99–114 in Invertebrates
as Webmasters in Ecosystems, DC Coleman and
PF Hendrix, eds. CABI Publishing, Wallingford
UK.

For ecologists, and forest biologists. The author re-
views evidence for insect regulation (stabilization)
of ecosystem properties, especially primary pro-
duction, in natural ecosystems. This emerging
view of insect herbivores as contributing to eco-
system stability suggests that “pest” control in
natural forests may be counterproductive over
long time periods.

Schowalter, TD, and LM Ganio. 1998. Vertical and
seasonal variation in canopy arthropod abun-
dances in an old-growth conifer forest in south-
western Washington. Bulletin of Entomological
Research 88: 633–640.

For forest biologists and managers. Canopy arthro-
pod abundances were compared among four tree
species, three crown levels, and two seasons at the
Wind River Canopy Crane Research Facility in
Washington. Tree species had the greatest influ-
ence on presence and abundance of canopy
arthropods, followed by season, and then crown
level. Sampling of target taxa for forest health
monitoring should emphasize representation of
tree species and time of year more than crown
level within trees.

Schowalter, TD, and LM Ganio. 1999. Inverte-
brate communities in a tropical rain forest
canopy in Puerto Rico following Hurricane
Hugo. Ecological Entomology 24: 191–201.

For forest biologists. The authors summarized
canopy invertebrate responses during the 6 years
following Hurricane Hugo. Several taxa and func-
tional groups showed significant differences in
abundance between severely disturbed and lightly
disturbed plots during this period. Hurricane dis-
turbance reduced abundances of folivores (espe-
cially Lepidoptera) but increased abundances of
sapsuckers. Drought disturbance during this pe-
riod also influenced herbivore abundances.

Schowalter, TD, and MD Lowman. 1999. Forest
herbivory, pp. 269–285 in Ecosystems of the
World: Ecosystems of Disturbed Ground, LR
Walker, ed. Elsevier, Amsterdam.

For forest biologists. The authors evaluate perspec-
tives of forest herbivores as disturbance agents or
regulators of ecosystem processes and review data
on herbivore responses to environmental changes,
including forest management practices, and her-
bivore effects on ecosystem properties in forests
on a global scale.



Forest Ecology, Culture, and Productivity

41

Schowalter, TD, YL Zhang, and TE Sabin. 1998.
Decomposition and nutrient dynamics of oak
Quercus spp. logs after five years of decomposi-
tion. Ecography 21: 3–10.

For forest biologists. The authors studied decom-
posing oak logs during the first 5 years on the
ground at four sites across North America: Peavy
Arboretum, Oregon; Cedar Creek Natural His-
tory Area Long Term Ecological Research (LTER)
Site, Minnesota; Konza Prairie LTER Site, Kan-
sas; and Coweeta Hydrologic Lab LTER Site,
North Carolina. Decomposition differed among
bark, sapwood, and heartwood substrates, but was
similar among the four sites. A three-exponential
model described decomposition: (1) the first ex-
ponent reflected rapid disappearance (within 2
years) of inner bark; (2) the second exponent re-
flected an intermediate decomposition rate of
sapwood and outer bark; and (3) the third expo-
nent reflected the projected long-term decay of
heartwood. Non-linear trends in concentrations
and content of most nutrients appeared to reflect
patterns of microbial colonization and decom-
position activity, but sulfur accumulated during
this period, suggesting an important role of wood
in immobilizing this important element.

Schowalter, TD, DC Lightfoot, and WG Whitford.
1999. Diversity of arthropod responses to host
plant water stress in southern New Mexico.
American Midland Naturalist 142: 281–290.

For entomologists and ecologists. The authors re-
solved two competing hypotheses concerning in-
sect herbivore responses to plant stress. One hy-
pothesis argues that stressed plants are superior
hosts, the other that stressed plants are inferior
hosts. When the entire arthropod community on
creosotebush was compared among manipulated
moisture stress levels in southern New Mexico,
some (including herbivore) taxa increased in
abundance on stressed hosts, and other (includ-
ing herbivore) taxa declined in abundance on
stressed hosts. Some taxa showed non-linear or

non-significant responses to stress. These results
indicate that previously published differences in
herbivore responses to plant stress reflected the
species selected for study.

Schowalter, TD, RA Progar, CM Freitag, and JJ
Morrell. 2000. Respiration from coarse woody
debris as affected by moisture and saprotroph
functional diversity in western Oregon.
Oecologia 124: 426–431.

For forest ecologists. The authors studied the effect
of manipulated moisture content and insect and
fungal community composition (by drilling and
inoculating holes with specific taxa) on respira-
tion from decomposing Douglas-fir logs during
the first 2 years on the ground at the H.J. Andrews
Experimental Forest. Saprotroph functional di-
versity apparently had only minor short-term ef-
fect on respiration, although logs inoculated with
decay fungi generally showed higher respiration
rates. Respiration was significantly higher for the
duration of this study in logs with reduced mois-
ture content, reflecting inhibited decomposition
in wood saturated much of the year in this re-
gion. These results indicate that climate change
or forest management practices that reduce wood
moisture in this region will increase carbon flux
to the atmosphere.

Sist, P, D Dykstra, and R Fimbel. 1998. Reduced-
Impact Logging Guidelines for Lowland and Hill
Dipterocarp Forests in Indonesia. Bulungan Re-
search Report Series No. 1, September 1998,
Center for International Forestry Research
(CIFOR), Bogor, Indonesia.

For timber concession holders, logging operators, re-
searchers, and government regulatory foresters in
Indonesia. Summarizes forest practices designed
to reduce impacts associated with industrial tim-
ber harvesting in Indonesia, with a particular fo-
cus on practices to be used by operators in the
CIFOR research forest in the northern part of
the province of East Kalimantan. Many of the
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practices recommended are also suitable for other
tropical areas, particularly in Southeast Asia.

Sist, P, T Nolan, J-G Bertault, and D Dykstra.
1998. Harvesting intensity versus sustainability
in Indonesia. Forest Ecology and Management
108: 251–260.

For foresters and forestry scientists in tropical forests,
and policy makers for sustainable management of
Dipterocarp forests in Southeast Asia. Data from
more than 5 years of study in Indonesia suggest
that selection harvesting of more than about eight
commercial trees per hectare causes so much dam-
age to residual trees and advance regeneration that
it is incompatible with long-term ecological
sustainability. Harvesting a smaller number of
trees per hectare, however, is shown to be sus-
tainable on the basis of long-term wood yields
and ecological parameters.

Sollins, P, C Glassman, EA Paul, C Swanston, K
Lajtha, JW Heil, and ET Elliott. 1999. Soil car-
bon and nitrogen: Pools and fractions, pp. 89–
105 in Standard Soil Methods for Long-Term Eco-
logical Research, GP Robertson, DC Coleman,
CS Bledsoe, and P Sollins, eds. Oxford Univer-
sity Press, New York.

For ecologists and soil scientists. This chapter de-
scribes standard methods for determining total
soil carbon and nitrogen and measuring both or-
ganic and inorganic soil carbon. It also presents
methods for separating soil organic matter into
fractions that are biologically meaningful.

Spicer, R, BL Gartner, and RL Darbyshire. 2000.
Sinuous stem growth in a Douglas-fir
(Pseudotsuga menziesii) plantation: Growth pat-
terns and wood quality effects. Canadian Jour-
nal of Forest Research 30: 761–768.

For wood technologists and silviculture specialists.
The authors studied the radial and vertical im-
pacts of sinuous stem growth on wood quality in
25-year-old Douglas-fir trees whose sinuosity had

been scored years earlier at age 12. Trees with no,
low, or moderate sinuosity produced very small
defect-containing cores (slope of grain, compres-
sion wood, and pith), but trees that were highly
sinuous at age 12 developed large cores with un-
acceptable slope of grain or compression wood.

Trees that were highly sinuous at age 12 were also
highly sinuous during other years. Only excep-
tionally sinuous trees will suffer wood quality
decline due to their sinuosity.

Strittholt, JR, GE Heilman, and RF Noss. 1999. A
GIS-based model for assessing conservation focal
areas for the redwood ecosystem. Conservation Bi-
ology Institute, Corvallis OR.

For Save-the-Redwoods League and other conserva-
tion groups. The authors present an approach to
selecting and assessing conservation focal areas.

Swindle, KA, WJ Ripple, EC Meslow, and D
Schafer. 1999. Old-forest distribution around
spotted owl nests in the central Cascade Moun-
tains, Oregon. Journal of Wildlife Management
63: 1212–1221. (For. Res. Lab.)

For wildlife biologists and foresters. In this study,
researchers examined the distribution of old-
growth forest around 126 nests of northern spot-
ted owl (Strix occidentalis caurina), 14 centers of
non-reproductive activity for the spotted owl, and
104 randomly chosen points. The habitat data

analyzed came from Landsat images and nest
positions were identified on the ground using a
global positioning system (GPS). The research-
ers found that the areas within 0.2-0.8 km sur-
rounding owl nests were more likely than others
to be old growth. The owls were also found to

shift nest sites to as many as five locations within
a 10-hectare area over the 9-year study.

Thornburgh, D, R Noss, F Euphrat, D Angelides,
C Olson, A Cooperrider, H Welsh, and T
Roelofs. 2000. Managing redwoods, pp. 229–
261 in The Redwood Forest: History, Ecology, and



Forest Ecology, Culture, and Productivity

43

Conservation of the Coast Redwoods, R. Noss,
ed. Island Press, Washington DC.

For conservationists, scientists, and students. This is
a chapter in a book on the redwood forest, re-
viewing approaches to forestry.

Trummer, LM, P Hennon, and EM Hansen. 1998.
Modeling the incidence of hemlock dwarf mistle-
toe in 110-year-old wind-disturbed forests in
southeast Alaska. Canadian Journal of Forest
Research 28: 1501–1508.

For plant and forest pathologists. A retrospective
study examined the intensification of dwarf
mistletoe in young stands growing up around re-
sidual trees that survived a historic windstorm.
The resulting model may be useful in predicting
mistletoe intensification with time after partial
cutting of modern stands.

Turner, DP, SA Acker, JE Means, and SL Garman.
2000. Estimating leaf area index from sapwood
area in young, mature, and old-growth Doug-
las-fir stands. Forest Ecology and Management
126: 61–76.

For silviculturalists. Allometric approaches based
only on tree diameter have been used to estimate
leaf biomass and leaf area index. These approaches
have been suggested to produce unrealistically
high values, notably in old-growth stands in the
Pacific Northwest. We used sapwood area-based
approaches to estimate these features and com-
pared results with diameter-based approaches. In
general, sapwood-area-based approaches provided
lower values and overall, provided more realistic
measures.

Turner, DP, WB Cohen, RE Kennedy, KS
Fassnacht, and JM Briggs. 1999. Relationships
between leaf area index and Landsat TM spec-
tral vegetation indices across three temperate
zone sites. Remote Sensing of Environment 70:
52–68. (For. Res. Lab.)

For ecologists and remote sensing specialists. Re-
searchers conducted a cross-site study in which

leaf area as measured in the field was compared
to various spectral vegetation indices based on
remotely sensed data. The three sites examined
(in Kansas, Wisconsin, and Oregon) included
grassland, shrubland, hardwood forest, and co-
nifer forest, so the projected leaf area per unit
ground surface area covered nearly the full range
of leaf area index for North America. Because
vegetation properties had significant effects on
spectral vegetation indices, accuracy in develop-
ing local leaf area indices requires consideration
of several vegetation indices and stratification by
land cover type.

Turner, DP, SA Acker, JE Means, and SL Garman.
2000. Assessing alternative algorithms for esti-
mating leaf area index in Douglas-fir trees and
stands. Forest Ecology and Management 126: 61–
76.

For ecologists and ecophysiologists. Leaf area esti-
mates based on tree diameter were relatively high
in mature and old Douglas-fir stands compared
to estimates based on sapwood cross-sectional
area. All approaches used in this study suggested
higher leaf areas in old stands compared with
young stands.

Tyler, T, WJ Liss, LM Ganio, GL Larson, R
Hoffman, E Deimling, and G Lomnicky. 1998.
Interaction between introduced trout and lar-
val salamanders (Ambystoma macrodactylum) in
high-elevation lakes. Conservation Biology 12:
94–105.

For fisheries biologists. Researchers sought to de-
termine relationships between lake characteristics,
introduced trout, and larval salamander popula-
tions for 156 lakes in the north Cascade Range
in Washington state. Data from fishless lakes in-
dicated that salamander densities increased with
increasing total Kjeldahl nitrogen and decreased
with increasing elevation. Data from 25 lakes with
trout did not indicate significant relationships
between salamander densities and any of 11 mea-
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sured variables. Differences in salamander densi-
ties between fishless lakes and lakes with fish are
presumably a result of trout predation on larval
salamanders.

Von Triebe, C, DP Lavender, TP Sullivan. 1998.
Relations of small populations to even-aged
shelterwood systems in sub-boreal spruce for-
est. Journal of Wildlife Management 61(2): 630–
642.

For foresters and natural resource managers. Regen-
eration of Douglas-fir is limited by populations
of seed-eating mammals and frost events.
Shelterwood stands may reduce frost damage. The
authors also discuss impact of small mammals
upon seedfall that germinates.

Wagner, RG, and SR Radosevich. 1998. Neighbor-
hood approach for quantifying interspecific com-
petition in coastal Oregon forests. Ecological
Applications 8: 779–794. (For. Res. Lab.)

For forest scientists and managers. The objective of
this study was to test and refine the use of the
neighborhood approach for quantifying interspe-
cific competition in young forest stands. The
neighborhood approach was found to be effec-
tive for (1) evaluating approaches forest manag-
ers might use to quantify competing vegetation,
(2) examining the dynamics of competitive ef-
fects, (3) quantifying asymmetric competition, (4)
determining the relative competitive effects of
woody and herbaceous vegetation, and (5) docu-
menting the differing response of tree height and
basal area growth to neighboring plants.

Waldien, DL, and JP Hayes. 1999. A technique
for capturing bats using hand-held mist nets.
Wildlife Society Bulletin 27: 197–200.

For wildlife biologists and forest ecologists. The au-
thors present a design for a simple hand-held net
that enables capture of bats where they are roost-
ing. The net design is inexpensive and more effi-
cient than traditional approaches to capturing bats
in some situations.

Waldien, DL, JF Hayes, and EB Arnet. 2000. Day-
roosts of female long-eared myotis in western
Oregon. Journal of Wildlife Management 64:
785–796.

For wildlife biologists, forest ecologists, and forest
managers. The authors examined patterns of roost
use by female long-eared myotis, a forest-dwell-
ing bat, in managed landscapes in the Cascades
of western Oregon. Long-eared myotis primarily
used large-diameter snags when available, but ex-
tensively used stumps as roost sites in intensively
managed forests. The authors conclude that
stumps can provide important roosting habitat
in some areas. However, they caution that use of
stumps is restricted to the time period when bark
is exfoliating and prior to the time when stumps
have been overtopped by vegetation.

Waring, RH. 1998. Lessons learned while extend-
ing physiological principles from growth cham-
bers to satellite studies. Tree Physiology 18: 491–
497.

For scientists and administrators. In this essay, the
author illustrates the opportunities and challenges
that are faced in extending physiological principles
to the fields of biogeography, entomology, pathol-
ogy, remote sensing, and forestry. He provides
insights into why cross-discipline collaboration
often fails. Based on 30 years of the author's ex-
perience, this paper demonstrates an approach to
foster more integrated research that administra-
tors might consider.

Waring, RH, and SW Running. 1999. Remote
sensing requirements to drive ecosystem mod-
els at the landscape and regional scale, pp. 23–
38 in Integrating Hydrology, Ecosystem Dynam-
ics, and Biogeochemistry in Complex Landscapes,
JD Tenhunen and P Kabat, eds. John Wiley &
Sons, New York. (For. Res. Lab.)

For scientists, ecologists, and those interested in re-
mote sensing. Although current models of ecosys-
tems are designed to account for changes in cli-
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mate, land use, and natural disturbance, obtain-
ing the data required to run the models is often
difficult. The authors identify meteorological,
physical, and physiological data that remote sens-
ing can provide for use in such models, and they
suggest data collection improvements that would
allow higher geographic and time resolution.

Weikel, JM, and JP Hayes. 1998. The foraging
ecology of cavity-nesting birds in young forests
of the northern Coast Range of Oregon. The
Condor 101: 58–66.

For wildlife biologists, forest ecologists, and forest
managers. Relatively little is known about the for-
aging ecology of cavity-nesting birds in the Pa-
cific Northwest. The authors studied the forag-
ing ecology of chestnut-backed chickadees, red-
breasted nuthatches, brown creepers, and hairy
woodpeckers in the Oregon Coast Range. Chicka-
dees, nuthatches, and hairy woodpeckers selected
large diameter trees for foraging, and brown creep-
ers selected trees with deeply furrowed bark.
Hardwoods were an important habitat compo-
nent for foraging chickadees and hairy woodpeck-
ers. The authors suggest that foraging habitat is
an important aspect of the ecology of cavity-nest-
ing birds, and should be taken into account when
making management decisions.

Wilson, BL, R Brainerd, M Huso, K Kuykendall,
D Lytjen, B Newhouse, N Otting, S Sundberg,
and P Zika. 1999. Atlas of Oregon Carex. Na-
tive Plant Society of Oregon Occasional Paper
No. 1., Eugene OR.

For botanists, plant ecologists and resource manag-
ers. This is a compendium of maps describing the
locations of all known vouchered and some
unvouchered specimens of all species in the ge-
nus Carex known to occur in Oregon.

Wilson, DS, RS Seymour, and DA Maguire. 1999.
Density management diagram for northeastern

red spruce and balsam fir forests. Northern Jour-
nal of Applied Forestry 16: 48–55.

For silviculturists and forest researchers. The authors
describe a stand density management diagram
that was developed for mixed red spruce and bal-
sam fir in New England.

Withrow-Robinson, B, DE Hibbs, P Gypmantasiri,
and D Thomas. 1999. A preliminary classifica-
tion of fruit-based agroforestry in a highland area
of northern Thailand. Agroforestry Systems 42:
195–205. (For. Res. Lab.)

For agroforestry scientists and international devel-
opment specialists. Based on a survey of three high-
land hill tribe villages, a spectrum of 11 sub-
systems of tree fruit-based agroforestry were iden-
tified. One advantage of the fruit-based system
over other agroforestry practices was that it pro-
vided economic potential in the form of cash
crops. Mixing home gardens with the fruit-based
system was common, and crop diversity was high.
However, the system was dynamic, and the im-
portance of different subsystems could be ex-
pected to shift through time.

Wood, PB, MW Collopy, and CM Sekerak. 1998.
Post-fledging nest dependence period for bald
eagles in Florida. Journal of Wildlife Manage-
ment 62: 333–339.

For wildlife specialists, and forest managers. Ob-
serving from the boundary of the primary pro-
tection zone specified in the bald eagle habitat
management guidelines for the southeastern
United States, researchers established that the
post-fledging dependency period of bald eagles
in Florida is 4–11 weeks (15–22 weeks old), and
that this does not vary by year of study, sex, num-
ber of fledglings, timing of fledging, or hatch or-
der. Because of the close association of fledglings
with the nest site, restrictions on human distur-
bance around nest sites should remain in place
during this post-fledging dependency period.



46

INTEGRATED PROTECTION OF
FORESTS AND WATERSHEDS

Beier, P, and RF Noss. 1998. Do habitat corridors
provide connectivity? Conservation Biology 12:
1241–1252.

For conservation biologists and other scientists. A
review of experiments on corridor functions.

Beschta, RL. 1998. Forest hydrology in the Pacific
Northwest: Additional research needs. Journal
of the American Water Resources Association 34:
729–741. (For. Res. Lab.)

For researchers and land managers. The author
identifies a variety of hydrologic issues in the Pa-
cific Northwest on which recent progress has been
made but additional research is needed. These
issues include the dynamics of storm precipita-
tion amounts and the modeling of catchment
outflows; forest road drainage systems; and the
linkages between riparian forests, geomorphic
processes, and hydrologic disturbance regimes.

Beschta, RL. 1999. Long-term changes in channel
morphology of gravel-bed rivers: Three case
studies, Chapter 11, pp. 229–256 in Gravel-Bed
Rivers in the Environment, PC Klingeman, RL
Beschta, PD Komar, and JB Bradley, eds. Water
Resources Publications, Highlands Ranch CO.

For geomorphologists and hydrologists. The author
used historical aerial photographs to determine
long-term changes in the channels of three di-
verse rivers in the United States and New Zealand.
All three rivers were affected by both natural
events and human activities. Although channel
changes occurred during periods of high flow, the
primary factor causing widespread channel change
proved to be the loss of streamside vegetation.

Bettinger, P, KN Johnson, and J Sessions. 1998. Im-
proving aquatic habitat conditions over time while

producing wood products: An examination of op-
tions. Journal of the American Water Resources As-
sociation 34: 891–907. (For. Res. Lab.)

For forest planners, managers, and hydrologists. A
land management activity scheduling model was
used to identify alternatives that would improve
aquatic habitat conditions over time while pro-
ducing wood products. Stream sediment index
levels, stream temperature index levels, and
equivalent levels of clearcut acres were primary
goals under several policy scenarios. The heuris-
tic programming technique allows the inclusion
of complex management goals that may not be
possible with more traditional mathematical pro-
gramming techniques.

Bishaw, B, W Emmingham, and S Chan. 1998.
The potential of hybrid poplar as a riparian
buffer to provide shade to streams and other
benefits to riparian areas, pp. 74–77 in Proceed-
ings of the Ecosystem Restoration: Turning the
Tide, Final Program and Abstracts, 28–30 Octo-
ber 1998, Tacoma, Washington, M. Willams and
S Hashisaki, eds. The Society for Ecological
Restoration Northwest Chapter, University of
Washington, Seattle.

For agroforestry and forestry researchers and develop-
ment workers. This study evaluated the establishment
and potential yield of poplar along riparian areas on
agricultural lands. It also considered the potential
of shade produced by hybrid poplar for stream tem-
perature regulation. Riparian hybrid poplar can
potentially provide an alternative source of fiber and
income on agricultural lands and an ecological func-
tion through stream shade and nutrient filtering.
However, it requires extensive site preparation, pro-
tection from beavers, deer, and cattle, and adequate
weed control.

Bonin, HL, RP Griffiths, and BA Caldwell. 1999.
Effects of storage on measurements of potential
microbial activities in stream fine benthic or-
ganic matter. Journal of Microbiological Meth-
ods 38: 91–99.
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For stream and forest ecologists. Because it is not
practical to obtain all necessary measurements on
samples in the field, researchers sought to deter-
mine whether various microbial and chemical
characteristics of fine benthic organic matter re-
mained stable through storage. Effects varied by
analysis; extractable ammonium, denitrification
potential, and phosphatase activities remained
stable for 12 hours of storage. Other measures
varied with storage time. However, biochemical
analyses in general did not change quickly (they
were repeatable within 1 week), supporting the
validity of between-stream and within-stream
comparisons over time.

Bonin, HL, RP Griffiths, and BA Caldwell. 2000.
Nutrient and microbiological characteristics of
fine benthic organic matter in mountain streams.
Journal of North American Benthological Society
19: 235–249.

The designated audiences are forest ecologists and wa-
tershed managers. This study addresses the linkage
between small-watershed management and the
chemical and biological characteristics of small stream
sediments. The possible implications of our findings
to stream biological productivity are discussed.

Castellano, MA, JE Smith, T O’Dell, E Cázares,
and S Nugent. 1999. Handbook to Strategy 1
Fungal Species in the Northwest Forest Plan.
USDA Forest Service, General Technical Report
PNW-GTR-476, Pacific Northwest Research
Station, Portland OR.

For mycologists and Forest Service botanists. This
handbook facilitates the identification of rare
fungi in the Pacific Northwest within the range
of the northern spotted owl and introduces the
reader to the role of fungi in forest ecosystems.

Chavez, DJ, JF Tynon, and JA Harding. 1999.
America’s best kept secret: The National Recre-
ation Trails. Parks and Recreation 3: 36–46.

For recreation researchers and managers. This pa-
per reports on the first comprehensive survey of

National Recreation Trails (NRT) since the NRT
Organic Act. Specific questions answered are: (1)
What are NRTs? (2) Where are they? (3)What
do I do once I get there? (4) Who manages them?
(5) How do I find them? (6) How can I have a
trail designated a National Recreation Trail?

Chavez, DJ, and JF Tynon. 1999. Domestic ter-
rorism: City problems in western national for-
ests. Recreation Research Update 29, USDA For-
est Service, Pacific Southwest Research Station,
Riverside CA.

For recreation researchers and managers. The pa-
per reports the preliminary results of a study on
crime and violence on selected national forest sites
in the western United States.

Chen, H, and R Beschta. 1999. Dynamic hydro-
logic simulation of the Bear Brook Watershed
in Maine (BBWM). Environmental Monitoring
and Assessment 55: 53–96. (For. Res. Lab.)

For hydrologists and modelers. Two highly similar
first-order basins within the larger Bear Brook
Watershed were studied from 1987 to 1996. Data
for four periods were used in the Object Water-
shed Link System (OWLS) model to simulate
dynamic hydrologic processes in the basins. Re-
sults show that flow from the surface of riparian
areas contributed most to pre-crest flooding flow,
macropore flow contributed most to crest and
post-crest flooding flow, and soil water contrib-
uted little to flooding but most to base river flow.

Cissel, JH, FJ Swanson, and PJ Weisberg. 1999.
Landscape management using historical fire re-
gimes: Blue River, Oregon. Ecological Applica-
tions 9(4): 1217–1231.

For forest managers, forest engineers and forest re-
source managers. Authors compare two landscape
management plans for the Blue River Watershed
in Oregon: (1) one plan is based in part on inter-
pretations of historical disturbance regimes and
contains a reserve system and other landscape
areas where three distinct types of timber harvest
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are prescribed approximating the frequency, se-
verity, and spatial extent of past fires; (2) the other
plan is based on the extensive reserves and pre-
scriptions for matrix land in the Northwest For-
est Plan. Landscape management plans that in-
corporate key aspects of ecosystem history and
variability may pose less risk to native species and
ecological processes.

Dahlstrom, JL, JE Smith, and NS Weber. 2000.
Mycorrhiza-like interaction by Morchella with
species of the Pinaceae in pure culture. Mycor-
rhiza 9: 272–279.

For mycologists and researchers in forest ecology. We
observed the ability of some species of Morchella
(morels) to form mycorrhizae with species of the
Pinaceae in pure culture synthesis. This finding
has ecological significance in understanding car-
bon dynamics of the rhizosphere microbial com-
munity, and emphasizes the need to evaluate this
phenomena under natural soil conditions.

Filip, G. 1998. Effects of Insects and Diseases on
Short-Term and Long-Term Tree Yields. Techni-
cal Note BMNRI-TN-11, Blue Mountains
Natural Resources Institute, LaGrande OR.

For forest landowners and managers. Both native
and exotic pathogens can cause short-term losses
in forest yield; most species can cause long-term
losses in yield. The author discusses these effects,
environmentally friendly techniques to reduce
adverse effects, and the beneficial roles of such
pathogens in the forest ecosystem.

Filip, GM, and DJ Morrison. 1998. North America,
pp. 405–427 in Heterobasidion annosum: Biol-
ogy, Ecology, Impact, and Control, S Woodward,
J Stenlid, R Karjalainen, and A Huttermann,
tech. eds. CAB International, Wallingford UK.

For forest pathologists and scientists. This book is
the “bible” for forest pathologists and scientists
interested in Heterobasidion annosum, the cause
of annosus root disease. The book mainly dis-
cusses the disease in European forests, but this

chapter deals with the biology, ecology, impacts,
and management of the disease in North Ameri-
can forests.

Filip, GM, and PH Rosso. 1999. Cypress mortal-
ity (mal de cipres) in the Patagonian Andes:
Comparisons with similar forest diseases and de-
clines in North America. European Journal of
Forest Pathology 29: 89–96.

For forest scientists. The authors examine similari-
ties between the widespread mortality of Cordil-
leran cypress (Austrocedrus chilensis) in southwest-
ern Argentina, a root disease afflicting Port-
Orford-cedar (Chamaecyparis lawsoniana) in Or-
egon and California, and a major decline in Alaska
yellow-cedar (Chamaecyparis nootkatensis) in
Alaska. The similarities suggest that mal de cipres
is caused by dysfunctional root systems; if patho-
genic root fungi are the cause, they are relatively
weak, not aggressive. Global warming may also
contribute to mal de cipres.

Filip, G, JS Beatty, and RL Mathiasen. 2000. Fir
Dwarf Mistletoe. Forest Insect and Disease Leaf-
let 89, USDA Forest Service, Washington DC.

For forest landowners and managers. The authors
discuss the life history, symptoms and signs of
infection, spread and intensification, impacts,
forest management, cultural control, and man-
agement in recreation areas for the fir dwarf
mistletoe on white fir, grand fir, and California
red fir in the western United States. Distribution
maps are also presented.

Filip, GM, SA Fitzgerald, and LM Ganio. 1999.
Precommercial thinning in a ponderosa pine
stand affected by Armillaria root disease in cen-
tral Oregon: 30 years of growth and mortality.
Western Journal of Applied Forestry 14: 144–148.

For forest scientists, forest pathologists, and forest man-
agers. Thirty years after the thinning of a diseased
stand of pure ponderosa pine in central Oregon,
the authors report a significant increase in the trees’
resistance to root disease and in stand basal area,
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though not individual tree diameter, compared with
unthinned plots. They also give general recommen-
dations for thinning similar stands.

Filip, G, A Kanaskie, K Kavanagh, G Johnson, R
Johnson, and D Maguire. 2000. Silviculture and
Swiss Needle Cast: Research and Recommenda-
tions. Research Contribution 30, Forest Research
Laboratory, Oregon State University, Corvallis.
(For. Res. Lab.)

For silviculturalists, forest pathologists, and forest
growers. Swiss needle cast, caused by
Phaeocryptopus gaeumannii, has decreased the
growth of Douglas-fir trees in some areas of the
Northwest for the past 10 years. Authors discuss
the effects of silvicultural operations on Swiss
needle cast and recommend specific actions to
reduce the severity of the disease based on their
collective observations and research being con-
ducted by the Swiss Needle Cast Cooperative.

Fitzgerald, SA, WH Emmingham, GM Filip, and PT
Oester. 2000. Exploring methods for maintaining
old-growth structure in forests with a frequent-
fire history: a case study, pp. 199–206 in Fire and
Forest Ecology: Innovative Silviculture and Vegeta-
tion Management. Tall Timbers Fire Ecology Con-
ference Proceedings, No. 21, Tallahassee, Florida,
WK Moser and CF Moser, eds. Tall Timbers Re-
search Station, Tallahassee FL.

For foresters, silviculturalists, and natural resource
managers. In mixed conifer forest types, old-
growth, pure ponderosa pine stands were main-
tained by frequent fires that hampered regenera-
tion of Douglas-fir and grand fir. More than half
a century of fire exclusion has allowed the firs to
regenerate profusely beneath the pine, creating
competition and fueling conditions that are a
threat to the old-growth pine. This study exam-
ines thinning and prescribed fire as tools for res-
toration of the pine forest. Early results indicate
that thinning the pine and removing most of the
fir with harvest or prescribed fire increases the
vigor of residual pine within 1 or 2 years.

Fried, JS, and JK Gilless. 1999. CFES2: The Cali-
fornia Fire Economics Simulator Version 2 User’s
Guide. Division of Agriculture and Natural Re-
sources Publication 21580. University of Cali-
fornia, Berkeley.

For fire protection planners and managers and op-
erations research professionals in natural resources.
Documents the primarily stochastic, discrete-
event, initial attack simulator known as the Cali-
fornia Fire Economics Simulator Version 2, now
used by the California Department of Forestry
and Fire Protection to evaluate all proposed
changes in the number and configuration of ini-
tial attack firefighting resources.

Fried, JS, DG Brown, MO Zweifler, and MA Gold.
2000. Mapping contributing areas for
stormwater discharge to streams using terrain
analysis, pp. 183–203 in Terrain Analysis: Prin-
ciples and Applications, JP Wilson and JC Gal-
lant, eds. John Wiley & Sons, New York.

For natural resource managers with responsibility
for riparian management and non-point-source pol-
lution mitigation. Four alternative algorithms were
devised, deployed, and validated against field
measurements and expert opinion, using publicly
available digital elevation models and terrain
analysis software, to delineate variable-width in-
vestigative buffers suitable for narrowing the
search for sites where implementation of riparian
buffer strips as a non-point-source pollution
remediation would be cost effective. Based on
theoretical understanding of sediment deposition,
detachment, and transport processes, the algo-
rithms rely on accumulated cost distance from
stream over a cost surface derived as a fuzzy in-
tersection of watershed relative (percentile) val-
ues of the terrain parameters, wetness, and stream
power. Differences among algorithms are prima-
rily due to whether static or dynamic upslope con-
tributing area is used in the computations, choice
of flow routing convention, and whether soil
properties were treated as lumped or distributed
parameters.
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Garcia, CM, and JJ Morrell. 1999. Fungal associ-
ates of Buprestis aurulenta in western Oregon.
Canadian Journal of Forest Research 29: 517–
520. (For. Res. Lab.)

For forest entomologists and pathologists. To determine
whether specific wood-destroying fungi were con-
sistently associated with the golden metallic wood
borer (Buprestis aurulenta), a variety of fungi were
isolated from beetle bodies by four methods. Ba-
sidiomycetes were isolated infrequently, which sug-

gests that this beetle does not consistently vector
decay fungi into woody debris.

Gartner, BL, JJ Morrell, CM Freitag, and R Spicer.
1999. Heartwood decay resistance by vertical
and radial position in Douglas-fir trees from a
young stand. Canadian Journal of Forest Research
29: 1993–1996. (For Res. Lab.)

For foresters, silviculture specialists, and wood tech-
nologists. The effect of radial and vertical posi-
tion in the tree on decay resistance of 34-year-

old Douglas-fir heartwood was assessed with de-
cay tests. There were no significant differences in
decay by position. Trees that had higher leaf area/
sapwood area could have been expected to have
more materials to make defensive compounds in
the heartwood. However, there was no effect of

leaf area/sapwood area on decay. These results
suggest that heartwood durability in these young
trees may be robust with respect to how the trees
are grown.

Gerson, EA, and RG Kelsey. 1999. Piperidine al-
kaloids in nitrogen fertilized Pinus ponderosa.
Journal of Chemical Ecology 25: 2027–2039.
(For. Res. Lab.)

For forest ecologists. Alkaloids are nitrogen-con-
taining compounds that may contribute to tree
defenses against herbivores or pathogens. The
investigators fertilized individual ponderosa pine

trees growing at low- and high-quality sites, and
measured 5 N and alkaloids in foliage after one
growing season. They found that fertilization in-

creased foliar alkaloid concentrations in both N-
poor and N-rich trees, and that a larger propor-
tion of the added nitrogen was allocated to alka-
loids at the high-quality site.

Gerson, EA, RG Kelsey, WC McComb, and DW
Ross. 1998. Palatability of Coloradia pandora
(Lepidoptera: Saturniidae) eggs to a rodent
predater: Contributions of physical and chemi-
cal characteristics. Environmental Entomology
27(3): 709–716.

For forest entomologists and pathologists. Field ob-
servations suggest that natural predators of the
pandora moth (Coloradia pandora) consume the
moths, but not the eggs of the moth. Laboratory
experiments with one species of captive preda-
tors, the golden mantled ground squirrel
(Spermophilus lateralis), revealed these predators
readily consume the tissue of the egg. Research-
ers think that tough eggshells probably inhibit S.
lateralis predation of C. pandora eggs under natu-
ral conditions.

Gerson, EA, RG Kelsey, and DW Ross. 1999. Pu-
pal diapause of Coloradia pandora Blake (Lepi-
doptera: Saturniidae). Pan-Pacific Entomologist
75(3): 170–177. (For. Res. Lab.)

For forest entomologists. The pandora moth
(Coloradia pandora) is a native defoliator of Pinus
spp. that pupates in soil over winter. In a labora-
tory experiment, researchers determined the du-
ration of cold acceptable for successful pupation.
In an accompanying 2-year field study, they moni-
tored soil temperatures and tracked emergence
of moths from pupae in enclosures. Together, the
studies suggested that prolonged diapause is prob-
ably rare in central Oregon, and that pupal mor-
tality may occur in long winter seasons.

Ghersa, CM. 1999. Plant phenology and the man-
agement of crop-weed interactions. Field Crops
Research 67: 91–93.

For researchers in agronomy and ecology. Timing
of events in plant growth and development is an
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important factor in management practices that
would curtail resource capture by some individu-
als in the community (the weeds) while improv-
ing it for others (the crop).

Ghersa, CM, and MA Martinez-Ghersa. 2000.
Ecological correlates of weed seed size and per-
sistence in the soil under different tilling sys-
tems: Implications for weed management. Field
Crops Research 67: 141–148.

For researchers in agronomy and ecology. Recent find-
ings on ecological correlates of seed characteristics
are used as a framework to discuss the impact on
weed communities of shifting tillage practices from
plowing to reduced or zero-tillage.

Ghersa, CM, RL Benech-Arnold, EH Satorre, and
MA Martinez-Ghersa. 2000. Advances in weed
management strategies. Field Crops Research 67:
95–104.

For researchers in agronomy and ecology. The au-
thors provide an overview of weed ecophysiologi-
cal studies (demographic, mechanistic, and long-
term studies) to illustrate how they can be used
to improve management practices.

Gilless, JK, and JS Fried. 2000. Stochastic repre-
sentation of fire behavior in a wildland fire pro-
tection planning model for California. Forest Sci-
ence 45(4): 492–499.

For fire scientists and modelers, systems analysis and
operations research specialists, and fire protection
planners. A method was developed to generate
stochastic instances of fire behavior indices (spread
rate and intensity) for the California Fire Eco-
nomics Simulator 2, a clock-driven, event-based,
quasi-spatial stochastic simulator of initial attack
on wildland fires, that is consistent with histori-
cal probability distributions of these indices and
reflects the time of day and season of the year
during which simulated fires occur. Model pa-
rameterization was vastly simplified by the find-
ing that fire occurrence and fire behavior can be
modeled independently, as long as distributions

for fire behavior are estimated using only days on
which fires occurred.

Goyer, RA, MR Wagner, and TD Schowalter. 1998.
Current and proposed technologies for bark
beetle management. Journal of Forestry 96(12):
29–33.

For forest managers. The authors present an over-
view of current regional management practices
and new technologies for reducing tree losses due
to bark beetle infestation. Preferred management
options in the Pacific Northwest have been thin-
ning and the selection of appropriate tree spe-
cies, though the use of pheromones shows prom-
ise. In the South, resource managers are using
inhibitory compounds and visual disruption to
deter bark beetles. Managers in the Southwest are
combining slash management and thinning with
semiochemicals and biological controls.

Halaj, J, DW Ross, and AR Moldenke. 1998. Habi-
tat structure and prey availability as predictors of
the abundance and community organization of
spiders in western Oregon forest canopies. Jour-
nal of Arachnology 26: 203–220. (For. Res. Lab.)

For entomologists and arachnologists. The authors
gathered indirect evidence for the importance of
habitat structure and prey availability as deter-
minants of spider abundance and diversity in ar-
boreal communities of western Oregon. Of the
trees sampled, the more structurally complex
trees, including Douglas-fir and noble fir, had the
highest numbers of spiders per branch, as well as
the greatest species richness. Prey availability gen-
erally explained less of the variation in spider
abundance and diversity than did habitat.

Hammersley, CH, and JF Tynon. 1998. Job com-
petency analyses of entry-level resort and com-
mercial recreation professionals. Journal of Ap-
plied Recreation Research 23(3): 225–241.

For recreation researchers and managers. Current
certification programs do not adequately address
the needs of commercial recreation employers.
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This paper describes research done to identify core
job competencies from descriptions collected
from Resort and Commercial Recreation Asso-
ciation organizations.

Hammond, PC, and JC Miller. 1998. Compari-
son of the biodiversity of Lepidoptera within
three forested ecosystems. Annals of the Ento-
mological Society of America 91: 323–328.

The audience is for anyone that has an interest in
natural history of insects and forest biodiversity. The
moths and butterflies found in three different
forest types are compared regarding their relative
abundance, species richness, and host plants. In
particular, moth host plant relationships demon-
strate that flowering plants (angiosperms) are very
important to the overall diversity of Lepidoptera
found in coniferous forests.

Hansen, EM. 1999. Disease and diversity in forest
ecosystems. Australasian Plant Pathology 28:
313–319.

For plant and forest pathologists and ecologists. A
review paper summarizing knowledge of the var-
ied ways that pathogens change forest diversity,
with emphasis on western North America.

Hansen, EM, and C Delatour. 1999. Phytophthora
species in oak forests of north-east France. An-
nals of Forest Science 56: 539–547.

For plant and forest pathologists. Hardwood for-
ests suffering different degrees of decline were
surveyed for soilborne Phytophthora species.
Phytophthora was widespread in these forests, in-
cluding several undescribed species. There was no
apparent correlation between fungus incidence
and health status of nearby oaks.

Hansen, EM, DJ Goheen, E Jules, and B Ullian.
2000. Managing Port-Orford-cedar and the in-
troduced pathogen Phytophthora lateralis. Plant
Disease 84: 4–14.

For plant and forest pathologists, and others interested
in protecting cedar in western North America. Authors

describe the disease, the ecological and economic
impacts it is having, and the efforts underway to
restore cedar in affected areas and to halt further
spread of the pathogen. Separate assessments of the
challenge are provided by University and Forest Ser-
vice scientists and by an informed member of the
environmental community.

Hansen, EM, JK Stone, BR Capitano, P Rosso, W
Sutton, and L Winton. 2000. Incidence and
impact of Swiss needle cast in forest plantations
of Douglas-fir in coastal Oregon. Plant Disease
84: 773–778.

For plant and forest pathologists, and foresters man-
aging lands in coastal Oregon and Washington.
Authors summarize the status of research on Swiss
needle cast based on aerial surveys and research
correlating the presence of the fungus with symp-
toms of disease and tree growth.

Hansen, EM, J-C Streito, C Delatour. 1999. First
confirmation of Phytophthora lateralis in Eu-
rope. Plant Disease 83: 587.

For plant and forest pathologists. Phytophthora lateralis,
cause of Port-Orford-cedar root in western North
America, was identified on diseased cedar trees in
several French greenhouses. It was probably recently
introduced from North America.

Hart, SC, and DA Perry. 1999. Transferring soils
from high- to low-elevation forests increases ni-
trogen cycling rates: climate change implications.
Global Change Biology 5: 23–32.

For ecosystem and global change scientists. Transfer-
ring intact soil cores from a high-elevation forest to
one 800 m lower in elevation in the western Or-
egon Cascades resulted in a more than doubling of
annual net N mineralization and nitrification. In
soils transferred from lower to higher elevation, net
N mineralization, nitrification, and inorganic N
leaching decreased by 70%, 80%, and 65%, respec-
tively. The results provide evidence for strong tem-
perature control over N mineralization and N leach-
ing in these ecosystems.
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Henshaw, DL, and G Spycher. 1999. Evolution of
ecological metadata structures at the H.J.
Andrews Experimental Forest long-term ecologi-
cal research (LTER) site, pp. 445–449 in Pro-
ceedings of the North American Science Sympo-
sium: Toward a Unified Framework for Invento-
rying and Monitoring Forest Ecosystem Resources,
November 2–6, 1998, Guadalajara, Mexico, C
Aguirre-Bravo, and CR Franco, eds. Proceedings
RMRS-P-12. USDA Forest Service, Rocky
Mountain Research Station, Fort Collins CO.

For resource managers, information managers.
Monitoring of forest ecosystem resources depends
on an information system that supports collec-
tion, quality control, and long-term accessibility
of ecological data. This paper describes such an
information management system that is based on
a comprehensive metadata structure and allows
internet searches to locate information products.

Henshaw, DL, FA Bierlmaier, HE Hammond.
1998. The H.J. Andrews climatological field
measurement program, pp. 117–122 in Data
and Information Management in the Ecological
Sciences: A Resource Guide, August 8–9, 1997,
Albuquerque, New Mexico, WK Michener, JH
Porter, and SG Stafford, eds. LTER Network
Office, University of New Mexico, Albuquerque.

For ecological research site managers, climatologists,
hydrologists, and information managers. Research
modeling in ecology and hydrology demand the
collection of short-time-step, spatially distributed
climatic measurements. This paper addresses the
long-term archival formats and quality assurance
procedures necessary in the establishment and
maintenance of climatic stations and high-qual-
ity climatic data archives.

Henshaw, DL, SE Greene, and T Lowry. 1998.
Research Publication of the H. J. Andrews Ex-
perimental Forest, Cascade Range, Oregon: 1998
Supplement. General Technical Report PNW-
GTR-427. USDA Forest Service, Pacific North-
west Research Station, Portland, Oregon.

Broad audience of ecological researchers. This bibliog-
raphy is an update of two earlier publications listing
research publications of the H. J. Andrews Experi-
mental Forest. Included in this listing are more re-
cent (1988–1997) publications, abstracts, theses,
newspaper articles, and other unpublished reports.

Henshaw, DL, M Stubbs, BJ Bensen, K Baker, D
Blodgett, and JH Porter. 1998. Climate database
project: A strategy for improving information ac-
cess across research sites, pp. 123–127 in Data and
Information Management in the Ecological Sciences:
A Resource Guide, August 8–9, 1997, Albuquer-
que, New Mexico, WK Michener, JH Stafford, and
SG Stafford, eds. LTER Network Office, Univer-
sity of New Mexico, Albuquerque.

For climatologists, modelers, information managers, and
intersite research teams. This paper describes a web-
based strategy to improve access to intersite ecologi-
cal data by providing current climatic data in com-
parable distribution report formats.

Huber-Sannwald, E, DA Pyke, MM Caldwell, and
S Durham. 1998. Effects of nutrient patches and
root systems on the clonal plasticity of a rhi-
zomatous grass. Ecology 79: 2267–2280.

For research ecologists. Clonal foraging of a rhi-
zomatous variety of native grass Elymus lanceolatus
was grown in competition with Agropyron
deserturum, Pseudoroegneria spicata, and Bromus
tectorum. Elymus growth could not be explained
by competition alone; other mechanisms must
have been involved in the apparent differences in
interference patterns of neighboring plants.

Humphrey, LD, and DA Pyke. 1998. Demographic
and growth responses of a guerilla and a pha-
lanx perennial grass in competitive mixtures.
Journal of Ecology 86: 854–865.

For research ecologists. The advantages of guerrilla
and phalanx growth were evaluated using two
varieties of the native grass Elymus lanceolatus in
two taxon mixtures with a range of each taxon
and under two levels of watering. The guerrilla
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taxon exploited resources more quickly in the
early years by faster growth and greater ramet
production, but its biomass, ramet numbers, and
rhizome growth, and thus its advantage, were re-
duced in the second year. The phalanx taxon had
slower growth, produced more ramets in later
years, and delayed flowering until later years. Al-
though less able to exploit open resources, it ap-
peared adapted to more stressful conditions, and
may be able to exploit temporal resource pulses
more effectively.

James, RR, BA Croft, and SH Strauss. 1999. Sus-
ceptibility of the cottonwood leaf beetle (Co-
leoptera: Chrysomelidae) to different strains and
transgenic toxins of Bacillus thuringiensis. En-
vironmental Entomology 28: 108–115.

For foresters, entomologists, and geneticists. Toxins
from Bacillus thuringiensis were tested as a pos-
sible basis for genetically engineering insect resis-
tance in Populus species. Several toxins were ef-
fective against the cottonwood leaf beetle
(Chrysomela scripta), with effectiveness varying
according to the life stage of the beetle and its
regional source. Since the potential for resistance
to the toxins is already present in the beetles, care-
ful management strategies will be necessary to
prevent the evolution of resistant beetles.

Kang, S-M, and JJ Morrell. 2000. Fungal coloni-
zation of Douglas-fir sapwood lumber. Mycologia
92(4): 609–615. (For. Res. Lab.)

For wood products manufacturers. Authors assessed
fungi colonization of Douglas-fir sapwood and
found that many different species of fungi were
represented, and that the incidence of these spe-
cies increased with time after sawing. Control
strategies used against one species may not limit
other competing flora.

Keim, RF, AE Skaugset, and DS Bateman. 1999.
Digital terrain modeling of small stream chan-
nels with a total station theodolite. Advances in
Water Resources 23(1): 41–48.

For forest growers, forest ecologists, and fisheries habi-
tat scientists. Researchers describe a method to
create high-resolution Digital Terrain Models (an
alternative to traditional measures of stream chan-
nel morphology that allows for extraction of many
different types of stream channel data) using an
electronic, digital, total station theodolite, stan-
dard methods of land surveying, and consider-
ations unique to hydrological application. A de-
tailed description of one application in Oregon,
and suggestions of how to apply the method in
other research of morphology, are given.

Kelsey, RG, and G Joseph. 1998. Ethanol in Doug-
las-fir with black-stain root disease
(Leptographium wageneri). Canadian Journal of
Forest Research 28: 1207–1212. (For. Res. Lab.)

For forest pathologists and entomologists. Roots and
sapwood near the root collar of Douglas-fir trees
identified as healthy or having black-stain root
disease were sampled for ethanol concentrations.
Diseased trees contained substantially higher con-
centrations of ethanol than did healthy trees. Since
ethanol is known to attract bark beetles, trees with
high ethanol concentrations are at risk of attack
and colonization. Checking ethanol concentra-
tions may be a useful means of detecting stressed
or diseased trees.

Kelsey, RG, and G Joseph. 1999. Ethanol and am-
brosia beetles in Douglas-fir logs exposed or pro-
tected from rain. Journal of Chemical Ecology
25(12): 2793–2809.

For forest scientists and forest managers. By expos-
ing Douglas-fir logs to, and protecting them from,
winter rainfall, researchers demonstrate that wa-
ter from precipitation is a key factor leading to
the synthesis and accumulation of ethanol in log
tissues. Because ambrosia beetles are attracted to
ethanol, the authors believe it is possible to ma-
nipulate and manage these insects by controlling
ethanol production in logs and other woody resi-
dues they use for hosts.
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Kelsey, RG, and G Joseph. 1999. Ethanol and wa-
ter in Pseudotsuga menziesii and Pinus ponde-
rosa stumps. Journal of Chemical Ecology 25(12):
2779–2792.

For forest scientists and forest managers. Authors
compare spring ethanol concentrations in
aboveground tissues and roots of Douglas-fir and
ponderosa pine stumps created the previous fall.

Since ethanol and volatile terpenes released from
stumps can attract various bark beetle and weevil
species that vector root disease or damage regen-
eration seedlings and saplings, understanding the
dynamics of ethanol synthesis and accumulation
in stumps and slash may contribute to new alter-

natives for managing these insects.

Kelsey, RG, G Joseph, and WG Thies. 1998. Sap-
wood and crown symptoms in ponderosa pine
infected with black-stain and annosum root dis-
ease. Forest Ecology and Management 111: 181–
191. (For. Res. Lab.)

For forest pathologists and entomologists. Headspace
gas chromatography was used to detect chemical
changes in ponderosa pine infected with root dis-
ease. Results strongly suggest that chemical char-
acteristics of sapwood near the root collar may
provide useful markers for identifying healthy and

diseased ponderosa pine trees infected with patho-
genic root fungi.

Lajtha, K, and K Vanderbilt, editors. 2000. Coop-
eration in Long-Term Ecological Research in Cen-
tral and Eastern Europe: Proceedings of the ILTER
Regional Workshop, June 22–25, 1999, Budapest,
Hungary. Oregon State University, Corvallis.

For scientists interested in knowing what work, inde-
pendent or collaborative, is being conducted by ecolo-
gists in central Europe. This book is the proceedings

of the International LTER meeting held in Budapest
in 1999. Many scientists from Central Europe con-
tributed chapters outlining the focus of ecological
research in their home countries.

Lajtha, K, CT Driscoll, WM Jarrell, DW Johnson,

and ET Elliott. 1999. Soil phosphorus: Charac-

terization and total element analysis, pp. 115–

142 in Standard Soil Methods for Long-Term
Ecological Research, GP Robertson, CD

Coleman, CS Bledsoe, and P Sollins, eds. Ox-
ford University Press, New York.

For graduate students and researchers interested in
performing soil phosphorus analyses at their sites.
This chapter outlines some of the most current

techniques for analyzing different pools of soil P,

including organic fractions, total P, microbial P,

and P fractionations.

Lajtha, K, WM Jarrell, DW Johnson, and P Sollins.

1999. Collection of soil solution, pp. 166–182

in Standard Soil Methods for Long-Term Ecologi-
cal Research, GP Robertson, DC Coleman, CS

Bledsoe, and P Sollins, eds. Oxford University
Press, New York.

For ecologists and soil scientists. This chapter de-

scribes three techniques used for collecting and

measuring soil solutions; field exchange resin

membranes, soil lysimeters, and laboratory ex-

traction. It also identifies the circumstances un-

der which each is appropriate.

Latham, PA. 1999. A strategy for coping with rar-

ity in the orchid Cypripedium fasciculatum.

North American Native Orchid Journal 5(2):

184–195.

For conservation biologists and specialists dealing
with relationships between ecology and evolution-
ary biology. To determine if the clustered mor-

phology of flowers on stems exhibited by the rare

orchid, the clustered lady’s slipper, increases the

probability of pollination success (i.e., fruit set),

the number of stems with fruits was tallied by

categories of flower number per stem for 163 Cyp-
ripedium fasciculatum stems. In the pilot study,

fruit production for stems with single flowers was

only 14.7% compared with 55.6% for stems with
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more than one flower; moreover, seed set increased
with an increase in flower number.

Marshall, K. and GM Filip. 1999. The relation-
ship of Douglas-fir dwarf mistletoe
(Arceuthobium douglasii) to stand conditions and
plant associations in the southern Cascade
Mountains, Oregon. Northwest Science 73:(4):
301–311.

For forest pathologists and scientists. This study ex-
amined the relationship of frequency of occur-
rence and severity of Douglas-fir dwarf mistletoe
with stand conditions and plant associations. The
authors suggest that climax series could be used
as indicators of the relative frequency of Doug-
las-fir dwarf mistletoe in the southern Cascades.

Martinez-Ghersa, MA, CM Ghersa, and EH
Satorre. 2000. Coevolution of agricultural sys-
tems and their weed companions: Implications
for research. Field Crops Research 67: 181–189.

For agronomists and ecologists. The authors review
coevolution of weed management practices and ag-
ricultural development and make suggestions on
how crops could be designed to reduce weed prob-
lems in each stage of agricultural development.

Massicotte, HB, R Molina, LE Tackaberry, JE Smith,
and MP Amaranthus. 1999. Diversity and host
specificity of ectomycorrhizal fungi retrieved from
three adjacent forest sites by five host species. Ca-
nadian Journal of Botany 77: 1053–1076.

For mycologists and researchers in forest ecology.
Results of this study demonstrate selectivity of
some ectomycorrhizal fungi by their respective
hosts and illustrate the importance of different
host species in maintaining ectomycorrhizal fun-
gus diversity.

Means, JE. 1999. Design, capabilities and uses of
large-footprint and small-footprint lidar systems.
International Archives of Photogrammetry and
Remote Sensing 32(2-W14): 201–207.

For remote sensing scientists, students, and poten-
tial users of airborne scanning lidar data. The de-

signs, capabilities, and uses of these two types of
lidars are described. Small-footprint lidars are
currently used primarily for geotechnical appli-
cations such as surveys of road rights-of way and
high-voltage electrical lines. Large-footprint lidars
are all owned by NASA and are used for research.
Future applications of lidar in forestry, watershed,
and habitat assessments are promising.

Means, JE. 2000. Comparison of large-footprint and
small-footprint lidar systems: design, capabilities
and uses, pp. I-185–I-192 in Proceedings of the
Second International Conference: Geospatial Infor-
mation in Agriculture and Forestry, January 10–
12, 2000, Lake Buena Vista, Florida. ERIM Inter-
national, Inc., Ann Arbor, MI.

For remote sensing scientists, students, and poten-
tial users of airborne scanning lidar data. The de-
signs, capabilities, and uses of these two types of
lidars are described. Small-footprint lidars have
footprints of 0.1–0.9 meters in diameter and
record the locations of only one or a few reflec-
tion peaks. Large-footprint lidars have footprints
of 10–25 meters in diameter and record the full
reflected waveform.

Neal, TA, and DW Ross. 1999. Pathogenicity to
western larch (Larix occidentalis) of two fungi,
Ophiostoma pseudotsugae and Leptographium
abietinum, associated with the Douglas fir beetle
(Coleoptera: Scolytidae). Agricultural and For-
est Entomology 1: 203–207. (For. Res. Lab.)

For forest entomologists and pathologists. Because
fungi associated with bark beetles may assist in
allowing the beetles to invade host trees, research-
ers inoculated western larch with the fungi
Ophiostoma pseudotsugae and Leptographium
abietinum. They found that O. pseudotsugae cre-
ated significantly greater percentages of necrotic
phloem than did L. abietinum, and that L.
abietinum created significantly greater percent-
ages of occluded sapwood than did O.
pseudotsugae. In either case, all trees still had more
than 60% functional sapwood 4 months after
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treatment, suggesting that western larch was able
to limit colonization by these fungi, which may
account for the consistent failure of Douglas-fir
beetle broods in this host.

Nierenberg, TR, and DE Hibbs. 2000. A charac-
terization of unmanaged riparian areas in the
central Coast Range of western Oregon. Forest
Ecology and Management 129: 195–206. (For.
Res. Lab.)

For riparian managers, forest managers, and forest
ecologists. Samples of unmanaged riparian areas
along nine first- to-fourth order streams which

were all subject to stand-replacing fire ca. 145
years ago were measured and studied. Results sug-
gest that red alder originally dominated many of
the current treeless patches and has since senesced
to release understory shrubs. The competitive
advantage of hardwoods and shrubs seems to be

the biggest limiting factor of conifer growth near-
stream. Without vigorous competition, conifers
have the potential to grow over more of the ri-
parian area than that on which they occurred in
unmanaged areas. A minimum of 2.6 tree-regen-
erating disturbances per stream kilometer per cen-

tury had occurred since the last stand-resetting
fire. Riparian areas are spatially diverse, includ-
ing areas of conifers, hardwoods, mixes, and open
areas. They are also temporally diverse; this study
examined one point in time. This diversity and
inherent variability of riparian areas should be in-

corporated into any management activities.

Norris, LA. 1999. Integrated pest management,
history and future for vegetation management
in U.S. forestry, pp. 1–6 in Healthy Forests for
the 21st Century: New Technologies in Integrated
Vegetation Management. Proceedings of the 20th
Annual Forest Vegetation Management Confer-
ence, January 1999, Redding, California. Forest
Vegetation Management, Redding CA.

For foresters. This essay introduces the conference
theme by examining the history and development

of integrated pest management, the predecessor
of integrated vegetation management. Either is a
diverse set of strategies for dealing with those plant
and animal agents that interfere with the goals of
land managers; the newer term “integrated veg-
etation management” ensures consideration of a

broader set of goals and the agents that interfere
with them. Public education and involvement will
continue to be part of successful integrated veg-
etation management strategies in the future.

O’Dea, ME, M Newton, EC Cole, and M Gourley.
2000. The influence of weeding on growth of
browsed seedlings in Douglas-fir plantations.
Western Journal of Applied Forestry 15(3): 163–
168. (For. Res. Lab.)

For forest and wildlife managers and silviculture sci-
entists. Authors describe the role of vegetation and
habitat management in frequency of browsing, and
how the net effect of managing vegetation influ-
ences both frequency of browsing and tree growth.

They also describe how trees respond to browsing
at different times. One year of browsing had a small
effect on subsequent tree growth. Unweeded trees
grew slowly enough that browsing had less effect on
absolute growth than on weeded trees. But weeded
trees generally grew rapidly if not browsed, escaped

sooner than unweeded trees, and grew faster despite
browsing.

O’Laughlin, J, B Maynard, S Fitzgerald, A Arneson,
and D Pittman. 1998. Seven suggestions for revis-
ing ICBEMP. Journal of Forestry 96: 10.

For natural resource professionals and federal land
managers. Ecosystem management is a still-de-
veloping concept. The version developed for fed-
eral lands in the Interior Columbia River Basin
regions includes unreasonable assumptions and
outcomes. This paper is a peer-review of the Co-
lumbia River Basin Plan. It outlines seven issues

requiring attention by federal planners to improve
the implementation of the Columbia River Ba-
sin Plan.
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Porter, JD, DL Henshaw, and SG Stafford. 1999.
Research metadata in long-term ecological re-
search (LTER), in Second IEEE Metadata Con-
ference, 16–17 September 1997, Silver Spring,
Maryland. [Online] Available: http://
computer.org/conferen/proceed/meta97/
list_papers.html [February 2, 1999].

For information managers. Since its inception in
1980, the LTER Network has evolved from a pri-
marily site-based research focus to a network and
cross-site focus. Coincident with this evolution
has been the development of metadata standards.
Site-specific metadata standards and systems are
being integrated through the development of
metadata exchange standards and the revolution
in network information servers.

Powers, JS, P Sollins, ME Harmon, and JA Jones.
1999. Plant-pest interactions in time and space:
A Douglas-fir bark beetle outbreak as a case
study. Landscape Ecology 14: 105–120.

For ecologists and resource managers. The authors
examined spatial patterns of mortality caused by
Douglas-fir bark beetle (Dendroctonus
pseudotsugae) at several geographic and time scales.
They found close correlations between mortality
and such landscape-level variables as aspect, el-
evation, and the distribution of old conifers. Over
periods of decades, mortality was correlated with
regional conditions that contributed to tree stress.

Running, SR, DD Baldocchi, DP Turner, ST
Gower, PS Bakwin, and KA Hibbard. 1999. A
global terrestrial monitoring network integrat-
ing tower fluxes, flask sampling, ecosystem mod-
eling and EOS satellite data. Remote Sensing of
Environment 70: 108–128.

For global change ecologists. The paper discusses a
number of emerging technologies related to moni-
toring the global carbon cycle.

Sawyer, JO, J Gray, GJ West, D Thornburgh, RF
Noss, JJ Engbeck, B Marcot, and R Raymond.

2000. History of redwood and redwood forests,
pp 7–38 in The Redwood Forest: History, Ecol-
ogy, and Conservation of the Coast Redwoods,
RF Noss, ed. Island Press, Washington DC.

For conservationists, scientists, and students. This is
a chapter in a book on the redwood forest re-
viewing paleoecological and human history of the
region.

Sawyer, JO, SC Sillett, WJ Libby, TE Dawson, JH
Popenoe, DL Largent, R Van Pelt, SD Viers, Jr,
RF Noss, DA Thornburgh, and P del Tredici.
2000. Redwood trees, communities, and ecosys-
tems: a closer look, pp. 81–118 in The Redwood
Forest: History, Ecology, and Conservation of the
Coast Redwoods, RF Noss, ed. Island Press,
Washington DC.

For conservationists, scientists, and students. This is
a chapter in a book on the redwood forest, re-
viewing tree life history, vegetation structure, and
ecology.

Sawyer, JO, SC Sillett, JH Popenoe, A LaBanca, T
Sholars, D Largent, F Euphrat, R Noss, and R
Van Pelt. 2000. Characteristics of redwood for-
ests, pp. 39–79 in The Redwood Forest: History,
Ecology, and Conservation of the Coast Redwoods,
RF Noss, ed. Island Press, Washington DC.

For conservationists, scientists, and students. This is
a chapter in a book on the redwood forest, re-
viewing vegetation and physical environment.

Schowalter, TD. 2000. Insect Ecology: An Ecosys-
tem Approach. Academic Press, San Diego.

For entomology and ecology students and profession-
als. This is an ecosystem-oriented textbook that
summarizes research and current perspectives on
the use and allocation of resources under chang-
ing environmental conditions, population and
community dynamics, and effects on ecosystem
structure and function, including evidence for
regulation of ecosystem properties in natural eco-
systems. Much forestry data is represented.
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Selker, JS, J Duan, and Y-J Parlange. 1999. Green
and Ampt infiltration into soils of variable pore
size with depth. Water Resources Research 35:
1685–1688.

For hydrologists, irrigation engineers, and watershed
managers. The most widely applied model for
infiltration is that of Green and Ampt. Previously,
this had only been applied to homogeneous or
layered soils. Herein Selker et al. solve for soil
profiles that smoothly decrease in permeability,
providing flexible simple solutions for these real-
world conditions.

Smith, JP, and MW Collopy. 1998. Pacific North-
west, pp. 645–706 in Status and Trends of the
Nation’s Biological Resources, Volume 2, MJ Mac,
PA Opler, CE Puckett Haecker, and PD Doran,
eds. USDI Geological Survey, Reston VA.

For natural resource managers, forest specialists, and
wildlife specialists. In support of an effort by USGS
Biological Resources Division to synthesize ex-
isting information on the status and trends of the
nation’s biological resources, the authors at-
tempted to characterize the wealth of informa-
tion available on the Pacific Northwest. This chap-
ter presents information on the forests, range-
lands, and riparian/aquatic ecosystems in the re-
gion, as well as trends of vascular and non-vascu-
lar plants, terrestrial and aquatic invertebrates,
fish, amphibians, reptile, birds, and mammals.

Strittholt, JR, RF Noss, PA Frost, K Vance-Borland,
C Carroll, and G Heilman. 1999. A Conserva-
tion Assessment and Science-based Plan for the
Klamath-Siskiyou Ecoregion. Earth Designs Con-
sultants, Inc. and Conservation Biology Insti-
tute, Corvallis, OR.

For conservationists. The authors present a detailed
report on a conservation plan for the Klamath-
Siskiyou ecoregion.

Swanson, FJ, SL Johnson, SV Gregory, and SA
Acker. 1998. Flood disturbance in a forested
mountain landscape. BioScience 48: 681–689.

For watershed managers and scientists. Disturbance
caused by flooding is locally severe but very
patchy, and numerous refuges may be left. Aquatic
species that are more likely to survive are those
that are more mobile and widely distributed, not
the sluggish bottom-dwellers.

Terborgh, J, JA Estes, P Paquet, K Ralls, D Boyd-
Heger, BJ Miller, and RF Noss. 1999. The role
of top carnivores in regulating terrestrial eco-
systems, pp. 39–64 in Continental Conservation:
Scientific Foundations of Regional Reserve Net-
works, ME Soulé and J Terborgh, eds. Island
Press, Washington DC.

For conservationists, scientists, and students. Authors
present a review of the role of top carnivores in
ecosystems.

Torn, MS, E Mills, and JS Fried. 1999. Will cli-
mate change spark more wildfire damage? Con-
tingencies July/August: 34–43.

For forest researchers, forest fire professionals, and
anyone interested in ecological changes in wildland-
urban interface communities. The authors analyzed
nine northern California counties for connections
of global circulation models to fire behavior and
initial attack models, and the historical fire oc-
currence and weather-data-generated predictions
of a doubling of the frequency of escape fires in
most of these grass and chaparral zones. Results
extrapolated for northern California predict
nearly 200 additional escape fires per year in
mostly lightly populated areas.

Trask, MM, and DA Pyke. 1998. Variability in seed
dormancy of three Pacific Northwestern grasses.
Seed Science and Technology 26: 179–191.

For research ecologists and restoration managers.
Seed germination and dormancy were examined
using scarification, stratification, gibberellic acid,
and potassium nitrate in Danthonia californica,
Festuca viridula, and Stipa lemmonii. Dormancy
ranged from 0%–91% and 80%–100% in D.
californica and F. viridula, but remained at 100%
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for F. viridula. Population differences were found
in some species.

Turner, DP, WB Cohen, and RE Kennedy. 2000.
Alternative spatial resolutions and estimation of
carbon flux over a managed forest landscape in
western Oregon. Landscape Ecology 15: 441–452.

For ecologists and carbon flux modelers. Satellite
remote sensing was used to estimate annual net
primary production over a large area in western
Oregon. Fine-scale heterogeneity associated with
harvesting was found to be an important factor
in these carbon flux estimates.

Wing, MG, RF Keim, and AE Skaugset. 1999.
Applying geostatistics to quantify distributions
of large woody debris in streams. Computers and
Geosciences 25: 801–807. (For. Res. Lab.)

For natural resource scientists and managers. The
authors used high-resolution spatial data collected
from a forested stream in western Oregon to con-
duct three geostatistical analyses of large woody
debris (LWD) distributions. The data were col-
lected at five time periods before and after the
addition of LWD into the stream. Each analysis
was examined for its potential and shortcomings
in quantifying distributions.

Wondzell, SM, and FJ Swanson. 1999. Floods,
channel change, and the hyporheic zone. Water
Resources Research 35: 555–567.

For hydrologists and stream ecologists. The authors
measured hyporheic zones (the floodplain
groundwater system that includes stream water)
in three Cascade Mountain study reaches both
before and after a major flood. Where flood-
caused channel incision lowered the water table,
it also narrowed the hyporheic zone; where head
gradients steepened, the hyporheic zone ex-
panded. Because of the zone’s role in ecosystem
process, such physical changes are likely to have
biological importance.

Zwieniecki, MA, and M Newton. 1999. Influence
of streamside cover and stream features on tem-
perature trends in forested streams of western
Oregon. Western Journal of Applied Forestry 14:
106–113. (For. Res. Lab.)

For foresters, hydrologists, and fish biologists. The
authors evaluated the direct effect on summer
maximum stream temperature of various timber
harvest units along forested streams with tree
buffers of varying widths and arrangements. All
14 streams studied demonstrated a tendency to
warm with downstream direction even under full
forest cover. Narrow buffers (9–31 m wide) can
protect harvested forest streams from increases in
temperature above their normal warming trends.



61

EVALUATION OF FOREST USES,
PRACTICES, AND POLICIES

Adams, DM, CA Montgomery, and T Naito. 1998.
Input substitution in the U.S. new construction
sector: Evidence from a profit function analysis,
pp. 131–140 in Proceedings of the International
Symposium on Global Concerns for Forest Re-
source Utilization-Sustainable Use and Manage-
ment, October 5–8, 1998, Miyzaki, Japan, A
Yoshimoto and K Yukutake, eds. FORESEA
MIYAZAKI, Volume 1, Japan Society of Forest
Planning Press, University of Tokyo, Japan.

For wood products market analysts, forest policy
analysts. Authors use econometric methods to
examine the substitutability between wood and
nonwood inputs to construction in the United
States. Such information would be useful for pre-
dicting carbon sequestration in building materi-
als in new construction.

Adams, DM, RJ Alig, BA McCarl, JM Callaway,
and SM Winnett. 1999. Minimum cost strate-
gies for sequestering carbon in forests. Land
Economics 75(3): 360–374.

For economists, foresters, and ecologists. Provides a
first assessment of the costs of sequestering at-
mospheric carbon in forests by using both plan-
tations and modifications in management prac-
tices.

Alexander, SJ, RJ McLain, Y-S Kim, and R Johnson.
2000. Recreational harvest of wild foods on the
Gifford Pinchot National Forest: Resources and
issues, pp. 180–185 in Proceedings of the Society
of American Foresters 1999 National Convention,
September 1999, Portland, Oregon. SAF Publi-
cation 00-1, Society of American Foresters,
Bethesda MD.

For forestry professionals and interested public.
People with diverse backgrounds harvest berries
and mushrooms for personal use, commercial sale,
subsistence, and cultural use. Often these vary-
ing goals will overlap. Survey information from
the Gifford Pinchot National Forest in Washing-

ton, and other studies in Michigan, France, and
Finland, demonstrate the importance of wild
foods to many people.

Alig, RJ, DM Adams, and BA McCarl. 1998. Eco-
logical and economic impacts of forest policies:
Interactions across forestry and agriculture. Eco-
logical Economics 27(1): 63–78.

For forest policy analysts, modelers, and policy mak-
ers. Private landowner responses to simulated
policies of extended timber rotations or reduced

public harvests include a range of adjustments to
minimize economic welfare impacts, but impo-
sition of constraints on the management of exist-
ing timber stocks have particularly potent effects.

Alig, RJ, DM Adams, and BA McCarl. 1998. Im-
pacts of incorporating land exchanges between
forestry and agriculture in sector models. Jour-
nal of Agricultural and Applied Economics 30(2):
389–401.

For forest policy analysts, modelers, and policy mak-
ers. Linking models of the forest and agricultural
sectors can result in notably different outcomes
in terms of future land use and economic welfare
impacts.

Alig, RJ, DM Adams, JT Chmelik, and P Bettinger.
1999. Private forest investment and long-run
sustainable harvest volume. New Forests 17: 307–
327.

For economists and foresters. Presents an analysis
of the impacts of varying levels of private invest-
ment in forest management in the U.S. on fu-
ture production, consumption, and prices of for-
est products.
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Alig, RJ, DM Adams, BA McCarl, and PJ Ince.
2000. Economic potential of short-rotation
woody crops on agricultural land for pulp fiber
production in the United States. Forest Products
Journal 50(5): 67–74.

For forest policy analysts, regional planners, and
policy makers. Area estimates are given of short-
rotation woody crops on agricultural lands as a
source for pulp and paper production. Estimated
area varies from 1.5 to 2.8 million acres nation-
ally over the next 5 decades, and represents about
40% of current U.S. hardwood pulpwood out-
put.

Alig, RJ, D Zheng, TA Spies, and BJ Butler. 1997.
Forest cover dynamics in the Pacific Northwest
west side: Regional trends and projections. Re-
search Paper PNW-RP-522, USDA Forest Ser-
vice, Pacific Northwest Research Station, Port-
land OR.

For forest policy analysts, managers, and policy mak-
ers. Projected areas of Douglas-fir and red alder
were notably different under a scenario in which
the rate of partial timber harvesting was increased.
Areas of Douglas-fir were projected to increase
under other selected scenarios as well.

Arthur, JL, D Calkin, C Montgomery, DJ Nalle, S
Polasky, and NH Schumaker. 1999. Balancing
economics and conservation in forest land man-
agement, pp. 1415–1417 in Proceedings of the
5th International Conference of the Decision Sci-
ences Institute, 4–July, 1999, Athens, Greece, SH
Zanakis and GI Doukidis, eds. Decision Sciences
Institute, and Athens University of Economics
and Business, Greece.

For forest economists, math programmers, and for-
est policy analysts. Authors demonstrate formula-
tions of an heuristic algorithm for searching for
optimal combinations of timber harvest and wild-
life habitat on a particular landscape.

Batista, JLF, and DA Maguire. 1998. Modeling the
spatial structure of tropical forests. Forest Ecol-
ogy and Management 110: 293–314.

For forest researchers. Spatial structure of Atlantic
tropical forests was analyzed with Ripley’s K-func-
tion, and various stochastic point processes were
fitted to stem map data. Spatial patterns in these
tropical forests change over time and with meth-
ods of cutting.

Beschta, RL, MR Pyles, AE Skaugset, and CG
Surfleet. 2000. Peakflow responses to forest prac-
tices in the western cascades of Oregon, USA.
Journal of Hydrology 233: 102–120. (For. Res.
Lab.)

For forest growers, forest ecologists, forest hydrolo-
gists, forest engineers, and fisheries habitat scientists.
The effects of clearcut silviculture were evaluated
by using long-term peakflow records on three
small watersheds and six large basins in the west-
ern Cascades of Oregon. The analysis indicated
that peakflow increases after treatments were de-
pendent upon peakflow magnitude and time since
treatment. There were mixed results regarding the
significance of harvesting methods.

Bettinger, P. 1999. Distributing GIS capabilities
to forestry field offices. Journal of Forestry 97(6):
22–26.

For foresters, forest land managers, and GIS ana-
lysts. By making a geographic information sys-
tem (GIS) available to field offices, agencies give
field staff better and more timely information for
making management decisions than is possible
when the system is centralized. Successful imple-
mentation of a decentralized system requires not
just appropriate hardware and software, but also
field staff with both the time and the ability to
carry out GIS tasks, local access to the databases
that support the GIS, and overall organizational
commitment to the implementation.
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Bettinger, P, K Boston, and J Sessions. 1999. In-
tensifying a heuristic forest harvest scheduling
search procedures with 2-opt decision choices.
Canadian Journal of Forest Research 29: 1784–
1792. (For. Res. Lab.)

For forest planners. The researchers compare the
use of 1-opt and 2-opt procedures to achieve the
highest, most even timber flow over five periods.
1-opt moves involved changes in the timing of
timber harvests for a single land unit; 2-opt moves
involved exchanges of harvest timing between two
land units. Use of 1-opt moves produced good
feasible solutions and an even number of harvests
over the planning horizon, while 2-opt moves
resulted in better solutions with the same num-
ber of harvests per period.

Blatner, KA, and S Alexander. 1998. Recent price
trends for non-timber forest products in the
Pacific Northwest. Forest Products Journal 48(1):
28–34.

For forestry professionals and interested public. An-
nual statistics for prices paid are not collected and
are generally unavailable for harvests of most non-
timber forest products such as mushrooms and
floral greens. However, historic literature shows
some prices for products collected in the Pacific
Northwest, and several surveys provide informa-
tion about price trends for products such as wild
edibles and floral greens and boughs.

Bliss, JC. 1999. Le metayage forestier et le devel-
opment rural (Forest tenantry and rural devel-
opment), in The Forest Tenant Farm:  Assessment,
Perspectives and Issues at Stake.  Proceedings of a
Symposium of the Canadian Model Forest Net-
work, April 29–30, 1999, Rimouski, Quebec.
Natural Resources Canada, Canadian Forest
Service, Quebec.

For rural development practitioners, foresters, and
rural sociologists. The author explores the signifi-
cance of land tenure relations to rural develop-

ment, with special attention to the case of forest
tenantry in Quebec.

Bliss, JC. 1999. Conservation by cannon, quail,
and cooperation: The serendipitous survival of
the Longleaf Forest, in Longleaf Pine, A Forward
Look: Proceedings of the Second Longleaf Alliance
Conference, November 14–17, 1998, Charleston,
South Carolina, JS Kush, compiler. Report No.
4, The Longleaf Alliance, Andalusia AL.

For those interested in forest sustainability. This
presentation described the survival of the longleaf
forest ecosystem in the Southeastern United States
as the unintended consequence of several social
forces, and speculates on the role of such forces
in forest sustainability.

Bliss, JC. 1999. Understanding people in the land-
scape: Social science applications for ecological
stewardship, pp. 43–57 in Ecological Steward-
ship: A Common Reference for Ecosystem Man-
agement, Vol. III, WT Sexton, AJ Malk, RC
Szaro, and NC Johnson, eds. Elsevier Science,
Oxford.

For public land managers and those planning to
undertake social research. Presents process for
choosing among available social science research
methods.

Bliss, JC. 2000. Public perceptions of clearcutting.
Journal of Forestry 98(12): 4–10.

For forestry professionals and those interested in the
future of American forestry. The author reviews
research on public perceptions of clearcutting, and
argues that social acceptability of forestry prac-
tices is a prerequisite to sustainable forestry.

Bliss, JC, ML Sisock, and TW Birch. 1998. Own-
ership matters: Forest land concentration in ru-
ral Alabama.  Society and Natural Resources
11(4): 401–410.

For rural sociologists, foresters, community develop-
ment practitioners, and rural development profes-
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sionals. Researchers examine the relationship be-
tween forest land ownership patterns and rural
well-being.

Bliss, JC, TL Walkingstick, and C Bailey. 1998.
Development or dependency? Sustaining
Alabama’s forest communities. Journal of For-
estry 96(3): 24–31.

For rural sociologists, foresters, community develop-
ment practitioners, and those interested in forestry
as a means to rural development. This article ex-
plores relationships between forest dependency,
rural development, and sustainable forestry
through case studies of communities in rural
Alabama.

Boston, K, and P Bettinger. 1999. An analysis of
Monte Carlo integer programming, simulated
annealing, and tabu search heuristics for solv-
ing spatial harvest scheduling problems. Forest
Science 45: 292–301.

For forest planners and analysts. Increasing con-
straints on forest management have made sched-
uling harvests a complex problem. The authors
tested three heuristic techniques currently in use
(Monte Carlo integer programming, simulated
annealing, and tabu search) by using each to de-
velop 500 solutions to four hypothetical forest
planning problems. The solutions were compared
against those provided by integer programming.
Simulated annealing provided the best solutions
(those closest to the target) to three of the four
problems; tabu search provided good solutions
within a narrow range. The Monte Carlo tech-
nique was less able to handle the more complex
cases.

Bowe, S, R Smith, J Massey, and E Hansen. 1999.
A methodology for determining extension con-
stituent needs: A case analysis in the forest prod-
ucts industry. Journal of Extension 37(4).

For extension professionals. This paper outlines a
methodology for measuring educational needs in

the forest products industry. A series of studies
conducted in Oregon, Virginia, and Minnesota
produced similar findings regarding the industry’s
educational needs. Marketing expertise was the
most needed category of expertise.

Bowers, S. 1998. Increased volume through opti-
mal bucking. Western Journal of Applied Forestry
13: 85–89.

For loggers. The author field-tested bucking opti-
mized by the BUCK computer program to de-
termine whether such optimal bucking was eco-
nomically feasible relative to the services of expe-
rienced timber cutters. In this study, log volume
for the optimal bucking increased 9.5% and value
increased 9.3% over the cutter’s solution.

Bowers, S, and J Garland. 1997. Manual for Log-
ger Budget96 Software. Forest Engineering De-
partment, Oregon State University, Corvallis.

For loggers. Logger Budget is a spreadsheet tem-
plate for estimating and planning for logging costs
on an annual basis for user-defined equipment,
labor, and operating conditions. This version was
rewritten and modified in EXCEL. Logger Bud-
get96 does not replace traditional accounting
functions, but can be used as a teaching aid and
as a planning and assessment tool for loggers and
logging businesses.

Calkin, D, CA Montgomery, NH Schumaker, S
Polasky, JL Arthur, and DJ Nalle. Modeling the
compatibility of biological and economic objec-
tives on a forested landscape, in Proceedings of
the 2000 International Institute of Fisheries Eco-
nomics and Trade Conference, 12–15 July 2000,
Corvallis, Oregon, D Mandigo, ed. IIFET, Or-
egon State University, Corvallis.

For forest policy analysts, forest economists, forest land
managers, and wildlife and conservation biologists.
To explore the productive capacity of a forested
landscape when there are two outputs—timber
and certainty of species persistence, authors link
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a wildlife simulation model and an economic
model of timber harvest in an optimizing frame-
work.

Carey, AB, JM Calhoun, B Dick, K O’Halloran,
LS Young, RE Bigley, S Chan, CA Harrington,
JP Hayes, and J Marzluff. 1999. Reverse tech-
nology transfer: Obtaining feedback from man-
agers. Western Journal of Applied Forestry 14:
153–163.

For forest policy makers and managers. From a 1997
colloquium in Forks, Washington, the authors
draw advice on making ecosystem management
practical and workable on the ground. This in-
cludes improving the communication, sharing de-
cision making, and the two-way learning between
organizations and field managers that “systems
thinking” requires.

Cartwright, S, and TJ Gallagher. 2000. Promot-
ing diversity within the National Rural Devel-
opment Partnership and State Councils, in An-
nual Conference of the National Rural Develop-
ment Partnership, August 12–14, 1999, Spring-
field, Massachusetts. National Rural Develop-
ment Partnership, Washington DC.

For rural and economic development professionals.
Rural development programs are heavily imbued
with the values, beliefs, norms, and behaviors of
the dominant (Anglo) culture. This presentation
examines successful strategies in promoting di-
versity, including how to build awareness and
what specific changes might be effective in the
areas of leadership, decision making, communi-
cation, and motivation.

Cartwright, S, and TJ Gallagher. 2000. Sharing
information to overcome our differences. Kellogg
Conference: Managing Information with Rural
America, 6–8 May 1999, Volcano National Park,
Big Island, HI. [n.p.]

For federal land managers and indigenous Hawai-
ian people. This keynote presentation identified
fundamental differences in values toward nature

and how these create tension in federal land man-
agement, specifically national parks in Hawaii.

Chambers, CL, WC McComb, JC Tappeiner II,
LD Kellogg, RL Johnson, and G Spycher. 1999.
CFIRP: What we learned in the first ten years.
Forestry Chronicle 75: 431–434.

For forest scientists, foresters, environmentalists, and
the general public. The authors discuss the chal-
lenges and successes of a long-term silvicultural
research project, the College of Forestry Integrated
Research Project (CFIRP). The research was de-
signed to explore the costs and biological advan-
tages of, and human response to, various alterna-
tives to clearcutting in older western Oregon
Douglas-fir stands.

Chavez, DJ, JA Harding, and JF Tynon. 1999.
National Recreation Trails: A forgotten desig-
nation. Journal of Forestry 97(10): 40–43.

For recreation researchers and managers. Since the
establishment of the National Trails System in
1968, 821 trails have been designated as National
Recreation Trails (NRT). This study is the first
comprehensive survey of National Recreation
Trails since the NRT Organic Act. The paper fo-
cuses on describing NRTs and identifying per-
ceived advantages of NRT designation.

Chavez, DJ, and JF Tynon. 2000. Triage law en-
forcement: Societal impacts on national forests
in the west. Environmental Management 26(4):
403–407.

For managers of public lands available for recre-
ation and researchers. This paper reports on the
prevalence and impacts of crime and violence
occurring on selected national forest sites in the
western United States. The authors found that
criminal activity and domestic terrorism were top
management issues and that crimes and threats
against Forest Service personnel were especially
common. The perception that these activities are
on the increase raises concerns about public and
employee safety.
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Constantine, GH, and JJ Karchesy. 1998. Varia-
tions in hypericin concentrations in Hypericum
perforatum L. and commercial products. Jour-
nal of Pharmaceutical Biology 36: 365–367.

For chemists and others. This paper describes the
variability of hypericin in samples of St. Johns
Wort collected at various locations in Oregon.
Commercially available dietary supplements were
also assayed and the results showed that hyperi-
cin concentrations varied from 47%–165% of
their label concentrations.

Crone, LK, and RW Haynes. 1999. Revised Esti-
mates for Direct-effect Recreational Jobs in the
Interior Columbia Basin. General Technical Re-
port PNW-GTR-483, USDA Forest Service,
Pacific Northwest Research Station, Portland
OR.

For land managers and forestry analysts. This re-
port attempts to clarify confusion about how rec-
reation job impacts associated with land manage-
ment are calculated. The discussion is in the con-
text of federal land management in the Interior
Columbia Basin.

Curtis, RO, DS DeBell, CA Harrington, DP Lav-
ender, JB St. Clair, JC Tappeiner, and JD
Walstad. 1998. Silviculture for Multiple Objec-
tives in the Douglas-fir Region. General Techni-
cal Report PNW-GTR-435, USDA Forest Ser-
vice, Pacific Northwest Research Station, Port-
land OR.

For forest managers and the general public. His-
torically, silviculture focused on regenerating older
natural forests after fire or harvest and on growth
and management of young stands. With increas-
ing public interest in non-timber values, practices
dedicated solely to producing wood have been
found wanting. This volume points out ways that
standard practices can be modified and used to
improve wildlife habitat, stand structure, and aes-
thetics.

Dilley, M, and TJ Gallagher. 1999. Building a
bridge to the public: The Alaska experience.
Public Roads 62(2): 10–18.

For transportation and public participation profes-
sionals. Authors describe a public involvement
procedure for the development of the statewide
transportation policy plan for Alaska, and present
participation goals, strategies, and specific activi-
ties and schedules.

Dilley, M, and TJ Gallagher. 1999. Designing an
effective approach to the public: Alaska’s experi-
ence, National Academy of Sciences Transporta-
tion Research Record 1685: 113–119.

For scholars of public involvement in governance.
This paper combines participation theory with
cross-cultural communication theory in a case
study involving the Alaska Department of Trans-
portation. Application of the combined theories
in a public involvement procedure created a range
of benefits to the public and the institution.

Dix, ME, B Bishaw, SW Workman, MR Barnhart,
NB Klopfenstein, and AM Dix. 1999. Pest man-
agement in energy- and labor-intensive
agroforestry systems, pp. 131–155 in
Agroforestry in Sustainable Agricultural Systems,
LE Buck, JP Lassoie, and ECM Fernandes, ed.
CRC Press, Boca Raton FL.

For agroforestry researchers and development work-
ers. This chapter summarizes current use of inte-
grated pest management in agroforestry systems
that rely on either high energy (mechanized) or
high labor input. Integrated pest management is
intended to maintain pest, weed, and pathogen
populations at levels below those that would cause
economic losses. Unlike the management prac-
tices used in monocultures, integrated pest man-
agement is characterized by both long- and short-
term techniques that work for multiple pests and
multiple crops over an entire cropping period.

Duan, J, J Selker, and GE Gordon. 1998. Evalua-
tion of probability density functions in precipi-
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tation models for the Pacific Northwest. Jour-
nal of the American Water Resources Association
34: 617–727.

For hydrologists and scientists interested in simulat-
ing precipitation in the Pacific Northwest (from
northern California to southern British Columbia
and from the Pacific Ocean to the eastern Cascade
Mountains). Authors compare the performance
of the most common two- and three-parameter
precipitation models to a new, single-parameter
model that has been successfully applied to the
northeastern United States. They find that the
much simpler model gives essentially equal re-
production of the historical behavior in the
Northwest, and provides a powerful new tool for
water resource managers.

Dykstra, DP. 1998. Tropical forests, carbon, and
people: A revisionist philosophy for the new
millennium. 1998 Starker Lecture Series, in
Different Philosophies and the Impacts of These
Philosophies on the World’s Natural Resources, 5
November 1998, Corvallis, Oregon. 1998 Starker
Lecture Series, Forest Research Laboratory, Or-
egon State University, Corvallis OR.

For those interested in tropical forestry issues and
climate warming. This publication discusses tropi-
cal forests in the context of three major issues that
have gained worldwide currency in recent years:
deforestation, climate change, and the debate over
utilization versus preservation. It also examines
conventional wisdom and myths from the per-
spective of a forestry scientist with many years of
experience in tropical forests, suggesting ways that
reduced-impact logging technologies can help
reduce deforestation, increase carbon storage, and
preserve ecological values in managed forests.

Dykstra, DP. 1998. Reduced-impact logging: Put-
ting research results into practice, pp. 63–72, in
Proceedings of the Seminar on Harvesting Tech-
nologies and Standards for Sustainable Forest
Management in Sabah, 18–22 March 1996,

Sandakan, Sabah, Malaysia, F Kugan, JS Sinajin,
K Uebelhör, and R Ong, eds. The Swedish
Agency for Research Cooperation with Devel-
oping Countries and Sabah Forestry Depart-
ment, Sabah, Malaysia.

For decision makers of regulations on forest prac-
tices in tropical countries. The author reviews the
status of knowledge on forest practices that re-
duce environmental impacts and simultaneously
promise to reduce logging costs, focusing espe-
cially on policies needed to motivate the wide-
spread adoption of such practices by loggers and
timber concession holders.

Dykstra, DP. 1999. Forest operations and multiple
resource management, pp. 30–42 in Proceed-
ings of the International Mountain Logging and
10th Pacific Northwest Skyline Symposium, 28
March – 1 April 1999, Corvallis, Oregon, J Ses-
sions and W Chung, eds. Division 3 of the In-
ternational Union of Forestry Research Organi-
zations, and Department of Forest Engineering,
Oregon State University, Corvallis.

For forest engineers, forestry scientists, and foresters
working in mountainous forests. Author examines
forest operations in the context of multiple re-
source management, suggesting that forest man-
agers and engineers need to increase their con-
sideration of non-timber goods and services when
specifying harvesting systems and technologies.
He argues that operating technologies capable of
reducing damage to residual vegetation, decreas-
ing soil disturbance, and improving timber re-
covery will benefit timber management, while at
the same time increasing substantially the value
of the non-timber goods and services provided
by forests.

Dykstra, DP, and P Poschen. 1998. Wood harvest-
ing, pp. 68.6–68.11, in Encyclopaedia of Occu-
pational Health and Safety, J Stellman, ed. In-
ternational Labor Organization, Geneva, Swit-
zerland.
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For decision makers and world-wide policy makers
on health and safety issues. This publication pro-
vides an introductory overview on the harvesting
of timber for industrial wood products, focusing
especially on issues related to occupational health
and safety. It is widely distributed to officials in
the international agencies associated with the
United Nations, and is published both as a
hardbound set and as a CD-ROM.

Dykstra, DP, and R Zenn 2000. Tropical defores-
tation: Uncovering the story. Review of a video
and instructional package. Forest Products Jour-
nal 50(2):7.

For K-12 educators interested in tropical forestry
issues. Author assesses the accuracy and potential
effectiveness of this instructional video and its
associated reference materials, recommending it
as an excellent resource for science teachers.

Fried, JS. 1999. Requirements and realization of
GIS education, pp. 21–26, Proceedings of the
First Annual Research Seminar of the Forests in
GIS Graduate School, 21 May 1999, University
of Helsinki, Holopainen, ed. Department of
Forest Resource Management Publications 21,
University of Helsinki, Finland.

For teachers of geographic information science, cur-
riculum designers in forestry programs, and prospec-
tive students of applied geographic information sci-
ence. Outlines the course of curriculum develop-
ment for the Forests in GIS Graduate School at
Finland’s University of Helsinki, along with the
challenges and rewards of teaching GIS to eager
learners.

Fried, JS. 1999. Why are Forestry GIS problems
so hard? Positio August.

For GIS professionals unfamiliar with the challenges
of forestry applications of the technology. The au-
thor offers some reasons why the going has been
slow in adapting GIS to forestry problems and
generating truly useful information that makes a
difference in land management decisions.

Fried, JS. 2000. Geospatially enabled information
systems supporting forest decisions at the mil-
lennium: a U.S. perspective, in Proceedings of
the FAO/ILO/ECE Forestry Information Systems
2000 Workshop, 16–20 May 2000, Hyytiälä,
Finland, T Kotimäki, ed. Finnish Forest and
Park Service, Vaanta.

Forest managers, forest systems modelers, corporate
information managers in forestry companies and
agencies, and applied geographic information sci-
entists. A survey of key informants revealed that

adoption of geospatial information systems in

United States forestry has been a slow process,

plagued with multi-year delays and delivery of

systems that failed to realize their initially envi-

sioned potential. The few organizations that have

succeeded were early to appreciate the long-term

investment required to achieve ongoing benefits

from GIS, were effective in linking decisions

about system design to clearly defined, key busi-

ness processes, and followed through on the com-

mitment to use the decision support information

generated by their information systems in mak-

ing decisions. In the case of public land manage-

ment agencies, where political concerns may in-

fluence management decisions and all accumu-

lated information resides in the public domain,

demand for better geospatial information cannot

be convincingly established.

Fried, JS, and L Huntsinger. 1998. Managing for
naturalness at Mt. Diablo State Park. Society and
Natural Resources 11: 505–516.

For park managers, practitioners and proponents of
ecosystem management, range scientists, and natu-
ral resource sociologists. The evolution of grazing

policy at a California state park, and interpreta-

tion of a natural processes mandate used as a jus-

tification for terminating grazing activity, were

analyzed. Due in part to complexities of fire-de-

pendent ecosystems and the reality that parks are

not really islands disconnected from the larger
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landscape, the condition of the park’s ecosystems
may ultimately be less, not more, natural.

Fried, JS, GJ Winter, and JK Gilless. 1999. Assess-
ing the benefits of reducing fire risk in the wild-
land urban interface: A contingent valuation
approach. International Journal of Wildland Fire
9(1): 9–20.

For managers of fire-susceptible urban interface for-
ests, fire protection planners, insurance companies,
fire economists, and fire policy makers. Contingent
valuation interviews of wildland-urban interface
residents in rural Michigan revealed that although
nearly all were covered by homeowners insurance,
most were willing to pay a positive amount (mean
$50 per year) to halve their current risk of losing
their home to wildfire. Wildfire threat protection
for individual risk-reduction projects was 10 times
greater for the same amount of reduction than
was WTP for publicly funded infrastructure im-
provements designed to yield the same risk-re-
duction outcome. The odds of stating a positive
WTP increased with residents’ level of existing
risk, their estimate of the probability of wildfire,
their tolerance for property taxes, and their rank-
ing of wildfire relative to other non-negligible risks
they face. For those with positive WTP, the
amount increased with income and property
value.

Gallagher, TJ. 2000. Building institutional capac-
ity to address cultural differences, pp. 229–240
in Addressing Cultural Issues in Organizations:
Beyond the Cultural Context, RT Carter, ed.
Columbia University Press, New York.

For senior university administrators and organiza-
tional development scholars. Universities are striv-
ing to attract and retain students of color. The
primary strategies are to build support programs,
e.g., cultural centers and counseling services. This
chapter argues that it is also essential to modify
the institutional systems by examining how
culture influences such core functions as leader-

ship, decision making, communication, and
motivation.

Gallagher, TJ. 2000. Value orientations and con-
flict resolution: Using the Kluckhohn Value
Orientations Model, pp. 185–195 in Finding the
Middle Ground: Insights and Applications of the
Value Orientations Method, K Russo, ed. Inter-
cultural Press, Yarmouth ME.

For cross-cultural and conflict resolution profession-
als. The Kluckhohn Value Orientations (KVO)
model provides a structured way to examine cul-
tural differences, including norms concerning
conflict. The KVO has demonstrated capacity to
support conflict resolution by identifying often
hidden underlying values and differences in forms
of decision making and communication.

Garland, J. 1999. Trajectories of development for
individuals, firms, and the sector in a country,
pp. 329–335 in Seminar Proceedings of Forest
Operations of Tomorrow, 20–24 September, 1999,
Pessac, France. AFOCEL Sud-Ouest, Les Lam-
berts in Moulis-en-Médoc, France.

For forest engineers. This article describes trajec-
tories of development for individuals, firms and
the forestry sector. The concept of lifelong learn-
ing needs higher visibility in the world forestry
sector. Forest operations jobs are the result of evo-
lutionary processes rather than designed task
analyses that consider knowledge, skills, abilities,
risks and motivation. Future forest operations can
be viewed as part of a continuing trajectory of
development that can be understood and
managed.

Gartner, BL, H Lei, and MR Milota. 1997. Varia-
tion in the anatomy and specific gravity of wood
within and between trees of red alder (Alnus
rubra Bong.). Wood and Fiber Science 29:
10–20.

For researchers in forest products and wood quality.
To determine the extent of variation in wood
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characteristics at two heights, six 40-year-old red

alders (Alnus rubra Bong.) were harvested from a

mixed stand in the Oregon Coast Range. Except

for radial increase in fiber length and vessel di-

ameter in the first 8–12 years, wood characteris-

tics within individual trees appeared to be quite

uniform.

Gatziolis, D, JS Fried, and CW Ramm. 2000.
Monitoring the impacts of tracked vehicle train-
ing area use at Ft. Hood, TX: A GIS Approach,
pp. 542–549 in Proceedings of the Second Inter-
national Conference on Geospatial Applications
in Agriculture and Forestry, Lake Buena Vista,
Florida, January 10–12, 2000, Vol. 1. ERIM
International, Ann Arbor MI.

For military base ecologists and resource inventory
specialists. Analysis of land condition, trend-analy-

sis data in conjunction with ancillary sources such

as digital elevation models revealed fundamental

inconsistencies, which preclude spatial hypoth-

esis testing concerning tracked-vehicle effects on

soils and vegetation. An analytic approach to the

problem that could be employed, given data of

suitable quality, is outlined.

Gray, AN, and TA Spies. 1998. Ecosystem man-
agement, pp. 222–224 in Encyclopedia of Ecol-
ogy and Environmental Management, P Calow,
ed. Blackwell Science, Oxford, UK.

For managers and scientists. The authors argue that

ecosystem management is not a specific practice,

but rather a systematic approach entailing mul-

tiple temporal and spatial views. Successful imple-

mentation requires expertise in ecology, econom-

ics, sociology, and political science.

Hamilton, J, and JC Bliss. 1998. Agroforestry ex-
tension in Paraguay: The participants' perspec-
tive. Journal of Forestry 96(12): 15–20.

For rural development professionals, extension edu-
cators, and agroforesters. The authors evaluate

agroforestry extension programs in Paraguay.

Hann, DW. 1999. An adjustable predictor of crown
profile for stand-grown Douglas-fir trees. Forest
Science 45: 217–225. (For. Res. Lab.)

For forest biometricians, silviculturists, and man-
agers. A method was developed to predict the
crown profile of stand-grown trees; it can be ad-
justed to other populations of the same species
by using either measurements or predictions of
the largest crown width for trees in the alterna-
tive populations. This method explained nearly
94% of the variation in crown width when LCW
was measured on felled trees and 87% when LCW
was measured while the tree was standing.

Hanus, ML, DD Marshall, and DW Hann. 1999.
Height-Diameter Equations for Six Species in the
Coastal Regions of the Pacific Northwest. Research
Contribution 25, Forest Research Laboratory,
Oregon State University, Corvallis. (For. Res.
Lab.)

For forest biometricians, mensurationists, and mana-
gers. Three equations for predicting tree height as
a function of diameter (outside bark) at breast
height are presented for six species found in coastal
regions of the Pacific Northwest. The equations
show that tree height is strongly correlated to di-
ameter for the species examined. Foresters can use
these height-diameter equations to estimate the
change in height with a change in diameter.

Hanus, ML, DW Hann, and DD Marshall. 1999.
Predicting Height for Undamaged and Damaged
Trees in Southwest Oregon. Research Contribu-
tion 27, Forest Research Laboratory, Oregon
State University, Corvallis. (For. Res. Lab.)

For forest biometricians, mensurationists, and mana-
gers. Equations for predicting tree height as a func-
tion of diameter outside bark at breast height are
presented for various tree species common to
southwest Oregon. Data for damaged and un-
damaged trees were analyzed with weighted non-
linear regression techniques. The effects of spe-
cific damaging agents and their severity on the
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height-diameter relationships were explored.
Damage correction multipliers were used to cor-
rect predicted height where damage was noted.
These equations can be used to estimate the
change in height as diameter changes.

Haynes, RW. 1999. Chip Prices as a Proxy for Non-
Sawtimber Prices in the Pacific Northwest. Res.
Note. PNW-RN-537. USDA Forest Service,
Pacific Northwest Research Station, Portland
OR.

For land managers and forestry analysts. This re-
port describes the various measures of non-saw-
timber prices in the Pacific Northwest and dis-
cusses how they describe chip markets.

Haynes, RW, RT Graham, and TM Quigley. 1998.
A framework for ecosystem management in the
Interior Columbia basin. Journal of Forestry
96(10): 4–9.

For interested lay public and land managers. This
article, dealing with the framework for ecosys-
tem management, is one of three published as
part of a special Journal of Forestry issue describ-
ing the science basis of the Interior Columbia
Basin Ecosystem Management Project
(ICBEMP).

Haynes, RW, NE Reyna, and SD Allen. 1998.
ICBEMP: social and economic systems. Jour-
nal of Forestry 96(10): 28–32.

For interested lay public and land managers. This
article, dealing with the socioeconomic results, is
one of three published as part of a special Journal
of Forestry issue describing the science basis of the
Interior Columbia Basin Ecosystem Management
Project.

Haynes, RW, JH Stevens, and JR Barbour. 2000.
Criteria and indicators for sustainable forest
management at the USA national and regional
level, in Forests and Society: The Role of Research:
XXI IUFRO World Congress, 7–12 August 2000,
Kuala Lumpur, Malaysia, B Krishnapillay, E

Soepadmo, NL Arshad, eds. International Union
of Forestry Research Organizations, Kuala
Lumpur, Malaysia.

For the general public. This report discusses using
various indicators to develop composite measures
that can be used to assess progress towards sus-
tainable forest management. Two measures were
developed for the United States showing that we
are maintaining relatively stable biophysical con-
ditions in the face of rising harvests and increases
in timberland wealth.

Hino, JH, EC Jensen, MD Reed, and DA Zahler.
2000. Creating Learning Opportunities for For-
estry Workers: Third Biennial Conference on
University Education in Natural Resources. Elec-
tronic publication: http://www.snr.missouri.
edu/meetings/uenr/Hino.pdf [20 November
2000].

For forestry workers. Now more than ever, forestry
workers in the Pacific Northwest are facing tough
questions about issues that affect their lives, as
well as their livelihoods—questions from their
neighbors, their friends, and even their children.
This paper describes a three-pronged approach
taken to educate forest workers in the Pacific
Northwest about forests and forestry through the
development and distribution of a Web site, video
news magazine, and field tour.

Hermann, RK, and DP Lavender. 1999. Douglas-
fir planted forests. New Forests 17: 53–70. (For.
Res. Lab.)

For foresters and natural resource managers. The
authors review the what, where, why, when, how,
and who of Douglas-fir plantations worldwide.
They conclude that maintenance of such planta-
tions can provide the world with both old-growth
ecosystems and high-grade timber, and make the
argument for science-based resource manage-
ment.

Horne, AL, and RW Haynes. 1999. Developing
Measures of Socioeconomic Resiliency in the Inte-
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rior Columbia Basin. General Technical Report
PNW-GTR-453, TM Quigley, ed. USDA For-
est Service, Pacific Northwest Research Station.
Portland OR.

For land managers, forestry analysts, and social sci-
ence researchers. This report discusses the devel-
opment of a broad-scale measure of social and
economic conditions called socioeconomic resil-
iency. This measure was used as a composite mea-
sure in discussing the impacts of land manage-
ment on social and economic conditions.

Johnson, KN, and M Herring. 1999. Understand-
ing bioregional assessments, pp. 341–376 in
Bioregional Assessments: Science at the Crossroads
of Management and Policy, KN Johnson, FJ
Swanson, M Herring, and S Greene, eds. Island
Press, Washington DC.

For managers and policy makers. This chapter ex-
amines four stages that can be used to conduct a
bioregional assessment, which can improve un-
derstanding of the condition and potential of large
regions. Stage 1 examines the bioregional con-
text: conditions in the ecosystem and social sys-
tem that create the need for assessment. Stage 2
is the actual assessment, including how it is con-
ducted and the contributions of participants. The
results and outcomes are explored in Stage Three.
Finally, Stage 4 considers the effect of the assess-
ments on understanding bioregions, and their
management and policy.

Johnson, KN, R Holthausen, MA Shannon, and J
Sedell. 1999. Case study, pp. 87–116 in
Bioregional Assessments: Science at the Crossroads
of Management and Policy, KN Johnson, FJ
Swanson, M Herring, and S Greene, eds. Island
Press, Washington DC.

For managers and policy makers. The authors describe
how the Forest Ecosystem Management Assessment
Team (FEMAT) report came about, the circum-
stances that created the need, the Forest Confer-
ence, the evolution from a single plan to a set of

options, the implementation of Option 9, and what
has been learned from the process.

Johnson, RL, R Alig, J Kline, R Moulton, and M
Rickenbach. 1999. Management of Non-Indus-
trial Private Forest Lands: Survey Results from
Western Oregon and Washington Owners. Re-
search Contribution 28, Forest Research Labo-
ratory, Oregon State University, Corvallis. (For.
Res. Lab.)

For research foresters, forest policy makers, and out-
reach agents. This publication reports the results
of a survey conducted in 1994 to assess timber
management practices, harvest decisions, attitudes
toward regulation, and use of government assis-
tance by private landowners. Owners of large and
small acreages differed on many points, and most
owners would be unwilling to give up their right
to harvest timber even if offered tax incentives.

Joshi, ML, JC Bliss, and C Bailey. 2000. Investing
in industry, under-investing in human capital:
Forest-based development in Alabama. Society
& Natural Resources 13(5): 291–319.

For rural sociologists, foresters, community develop-
ment practitioners, and rural development profes-
sionals. Researchers critique industrial recruitment
in the pulp and paper sector as a rural develop-
ment strategy using a case study approach in Ala-
bama.

Keim, RF, AE Skaugset, and DS Batemen. 1999.
Dynamics of coarse woody debris placed in three
Oregon streams. Forest Science 46(1): 13–22.
(For. Res. Lab.)

For forest growers, forest ecologists, and fisheries habi-
tat scientists. To study the movement of relatively
small coarse woody debris in streams where treat-
ment for salmon habitat restoration is needed,
researchers surveyed existing debris, then added
more, in three third-order streams in western
Oregon. Follow-up surveys showed immediate
increases (86%–155%) of CWD, and although
accumulations were unstable during peak high-
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water flow, significant increases persisted after 3
years. Pulled-over alders with attached roots
worked better at holding accumulations than
conifers did, but the alders began to decay after
only 15 months.

Kline, JD, and RJ Alig. 1999. Does land use plan-
ning slow the conversion of forest and farm
lands? Growth and Change 30: 3–22.

For land use policy analysts, regional planners, and
policy makers. Statewide land-use zoning may al-
ter the patterns of development to some degree,
but the statistical likelihood of conversion of re-
source lands to developed uses was not measur-
ably different for lands outside of urban growth
boundaries and within forest use and exclusive
farm use zones.

Kline, JD, RJ Alig, and RL Johnson. 2000. Forest
owner incentives to protect riparian habitat.
Ecological Economics 33: 20–43.

For forest policy analysts, managers, and policy mak-
ers. Private owners’ willingness to accept an eco-
nomic incentive to adopt a 200-foot buffer along
streams varies by their land ownership objectives.

Kline, JD, RJ Alig, and RL Johnson. 2000. Foster-
ing the production of non-timber services among
forest owners with heterogeneous objectives.
Forest Science 46(2): 302–311.

For forest policy analysts, managers, and policy mak-
ers. Private landowners' willingness to accept in-
centive payments to delay harvest is estimated
from a survey, where mean incentive payments
are higher for owners possessing primarily tim-
ber-oriented objectives. Some other owners would
require little or no incentive to forgo harvest, and
likely could be encouraged to increasingly pur-
sue non-timber objectives by different targeting
of incentive programs or technical assistance.

Kochert, MN, and MW Collopy. 1998. Relevance
of research to resource managers and policy
makers, pp. 423–430 in Avian Conservation:

Research and Management, JM Marzluff and R
Sallabanks, eds. Island Press, Washington DC.

For researchers, resource managers, and policy mak-
ers. Researchers argue that avian research that is
relevant to managers conducted at multiple bio-
logical, spatial, and temporal scales relates to re-
sults at the spatial and temporal scales at which
managers make decisions. Two case studies illus-
trate how research on raptors in the Snake River
Birds of Prey National Conservation Area was
used to address local issues, and how the north-
ern spotted owl research contributed to the de-
velopment of the Northwest Forest Plan, a
bioregional plan being implemented on public
forest lands throughout the Pacific Northwest.

Latta, GS, and DM Adams. 2000. An economet-
ric analysis of output supply and input demand
in the Canadian softwood lumber industry. Ca-
nadian Journal of Forest Research 30(9): 1419–
1428.

For economists. Authors provide the first recent
estimates of the sensitivity of Canadian softwood
lumber supply to changes in the lumber prices
and the prices of wood and labor inputs.

Mauldin, TE, AJ Plantinga, and RJ Alig. 1999.
Determinants of land use of Maine with projec-
tions to 2050. Northern Journal of Applied For-
estry 16(2): 82–88.

For forest policy analysts, managers, and policy mak-
ers. Maine is the country’s most forested state.
With a projected population growth rate of 15%
by 2050, Maine’s urban area may increase more
than 50%. The area of agricultural land will de-
crease the most.

Mauldin, TE, AJ Plantinga, and AJ Alig. 1999.
Land Use in the Lake States Region: An Analysis
of Past Trends and Projections of Future Change.
Research Paper PNE-RP-519. USDA Forest Ser-
vice, Pacific Northwest Research Station, Port-
land, OR.
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For forest policy analysts, managers, and policy mak-
ers. Forest area has been increasing recently in
some North Central states, but in the longer term
it is projected to decline as the region's projected
population increases.

McCarl, BA, DM Adams, RJ Alig, D Burton, and
C Chen. 2000. Effects of global climate change
on the US forest sector: Response function from
a dynamic resource and market simulator. Cli-
mate Research 15(3): 195–205.

For economists and climatologists. The authors de-
velop a mathematical technique for displaying the
U.S. forest sector impacts of forest growth changes
induced by global warming.

McCarl, BA, DM Adams, RJ Alig, and JT Chmelik.
2000. Competitiveness of biomass-fueled elec-
trical power plants. Annals of Operations Re-
search 94: 37–55.

For economists and energy analysts. Explores the
potential for supplying woody biomass for en-
ergy generation through intensively managed,
short-rotation woody crops on agricultural lands.

Montgomery, CA, GM Brown, and DM Adams.
1999. The marginal cost of species preservation:
The northern spotted owl, pp. 5–22 in Envi-
ronmental Valuation, Vol. I., KG Willis, KJ But-
ton, P Nijkamp, eds. Edward Elgar Publishing
Ltd., Cheltenham, Gloucester UK.

For forest policy analysts, forest economists, forest land
managers, and wildlife and conservation biologists.
To demonstrate the applicability of economic
principles to evaluating alternative conservation
programs and levels of protection for endangered
species, authors trace the opportunity cost of in-
creasing the probability of survival for the north-
ern spotted owl in the Pacific Northwest in terms
of the value of forgone national forest timber
harvest.

Montgomery, CA, RA Pollak, K Freemark, and D
White. 1999. Pricing biodiversity. Journal of

Environmental Economics and Management 38:
1–19. (For. Res. Lab.)

For environmental economists and land managers.
To link broader social and landscape-level ben-
efits to individual land management decisions,
the authors create a framework for analyzing
trade-offs between commodity-based land uses
and protection of biodiversity to allow prioritiz-
ing ways to manage for biodiversity.

Nadeau, S, BA Shindler, and CA Kakoyannis. 1999.
Forest communities: New frameworks for assess-
ing sustainability. Forestry Chronicle 75(5): 747–
754.

For research scientists and natural resource profes-
sionals. Policy makers and scientists seek to un-
derstand how forest management practices can
enhance or harm the future of communities. This
article reviews three conceptual frameworks—
community capacity, well-being, and resiliency—
and examines each for their contribution to the
assessment of forest communities.

Nair, CTS, and DP Dykstra. 1998. Roles of global
and regional networks and consortia in strength-
ening forestry research, pp. 63–82 in Proceed-
ings of the International Consultation on Research
and Information Systems in Forestry, an Austria/
Indonesia initiative in support of the Intergov-
ernmental Forum on Forests, Gmunden, Austria,
7–10 September 1998, International Union of
Forestry Research, ed. Federal Ministry of Agri-
culture and Forestry, Vienna, Austria.

For policy makers of forestry research of global and
regional networks. The authors provide a summary
of global and regional networks and consortia
whose mandates include forestry research in de-
veloping countries and discuss how networking
can increase the power and influence of individual
research institutions. They suggest that network-
ing will increasingly become a key element in re-
search and related activities as organizations be-
come connected through the Internet.
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Norris, LA. 1999. ROW on Federal Lands and
NEPA. UAA Quarterly 8(2): 1–2, 4–5.

For foresters and right-of-way managers. This ar-
ticle explains how the National Environmental

Policy Act (NEPA) works and how forest manag-
ers and those who manage rights-of-way on fed-
eral forested lands must work within it, and how
to do so.

Norris, LA. 1999. Science review, pp. 117–120 in
Bioregional Assessments: Science at the Crossroads
of Management and Policy, KN Johnson, FJ
Swanson, M Herring, and S Greene, eds. Island
Press, Washington DC.

For forest scientists, foresters, environmentalists,
policy makers, and the general public. This chapter
reviews the strengths, weaknesses, limits, and les-

sons of the science involved in FEMAT (Forest
Ecosystem Management Assessment Team). The
author argues the science was by and large suc-
cessful, even courageous, but was limited by the
context, assignment, and composition of the
team.

Norris, LA. 1999. Herbicide treatments on the
Allegheny National Forest. UAA Quarterly 8(4):
1, 3, 5.

For foresters and right-of-way managers. This ar-
ticle explains how a renewed program of vegeta-
tion management with herbicides was carried out

on a national forest in Pennsylvania. The article
details the stream buffer strategy used and its ef-
fectiveness.

Norris, LA. 2000. Returning to herbicide use on
the Allegheny National Forest. UAA Quarterly
8(3): 1–2, 4–5.

For foresters and right-of-way managers. This ar-
ticle explains how two electric utilities and a na-
tional forest collaborated to prepare an environ-
mental impact statement. The EIS details the toxi-
cology and other aspects of seven herbicides as
they would be used on this forest.

Oblander, P, and SE Daniels. 1997. Intercultural
communication and the U.S.-Japan lumber
trade: An exploratory study. Forest Products Jour-
nal 47(3): 38–44. (For. Res. Lab.)

For academics and forest products importers and
exporters. This study focused on how well Ameri-
can lumber exporters and Japanese importers
communicate in business negotiations. Semi-
structured interviews of American and Japanese
lumber traders indicated problems in four main
areas: (1) the role of personal relationships; (2)
culturally different time frames; (3) culturally
based preferences that have led to different prod-
uct standards; and (4) the flow of information.
Results show that successful traders have learned
to adapt to their trading partner’s expectations
about appropriate behaviors.

Osman, M, WH Emmingham, and SH Sharrow.
1998. Growth and yield of sorghum or cowpea
in an agrisilviculture system in semiarid India.
Agroforestry Systems 42: 91–105.

For crop scientists, agrosilviculturists, and overseas
development workers. In semiarid India, what are
the effects of aboveground and belowground com-
petition when sorghum or cowpeas are inter-
cropped with Leucaena leucocephala, a multipur-
pose tree? The researchers found that root barri-
ers, which kept tree roots away from crop plants,
had little impact on yield; the intercropped sor-
ghum and cowpeas responded to fertilizers more
than their pure-crop counterparts did. Pruning
trees severely had the greatest impact on increas-
ing yield, suggesting competition for light was
the most important determinant of plant-tree
interactions.

Pearson, E, S Leavengood, and JE Reeb. 2000.
Comparison of absorptive capacity of the ani-
mal bedding materials: Western juniper, west-
ern redcedar, and Douglas-fir. Forest Products
Journal 50(7): 57–60.

For foresters and animal keepers. Western juniper
is a minor commercial species in Oregon, but it
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is important in some local areas on the eastern
side of the state. This paper reports on research
showing that western juniper can effectively be
used for animal bedding, a value-added product
for the juniper industry.

Perry, DA. 1998. A moveable feast: The evolution
of resource sharing in plant-fungus communi-
ties. TREE 13: 432–434.

For evolutionary biologists and ecologists. This ar-
ticle summarizes recent findings and models of
movement of nutrients between forest species
linked by mycorrhizal fungi. Such movement and
the resulting availability of nutrients appear to
have evolutionary consequences for both the spe-
cies involved and the communities they form.

Perry, DA. 1998. The scientific basis of forestry.
Annual Review of Ecology and Systematics 29:
435–466. (For. Res. Lab.)

For forest scientists and managers. The author dis-
cusses the changing role of science in forestry, the
current state of knowledge and priority needs, and
the challenges facing forestry science. Currently,
the focus of most industrial land management is
on increasing productivity of wood fiber through
plantations and cultural tools such as genetic se-
lection, fertilization, and control of noncrop veg-
etation, while the focus of the federal forest man-
agement system has shifted to emphasize protect-
ing diversity and water.

Pilz, D, FD Brodie, S Alexander, and R Molina.
1998. Relative value of chanterelles and timber
as commercial forest products. Ambio 9: 14–16.

For forestry professionals and interested public. Dis-
counted present net worth in perpetuity is esti-
mated for both chanterelles (Cantharellus sp.) and
Douglas-fir (Pseudotsuga menziesii) on the Olym-
pic Peninsula, using two timber harvest regimes
and three levels of chanterelle productivity. Tim-
ber is 1 to 2 orders of magnitude more valuable
than the mushroom in this analysis, and both can

be harvested from the same landscape through
time.

Pilz, D, J Smith, MP Amaranthus, S Alexander, R
Molina, and D Luoma. 1999. Mushrooms and
timber: Managing commercial harvesting in the
Oregon Cascades. Journal of Forestry 97(3):
4–11.

For forestry professionals and interested public. To
manage the harvest of American matsutake
(Tricholoma magnivelare), the Winema and
Deschutes national forests in central and south-
ern Oregon introduced a system of permits for
collectors that provides opportunities for educa-
tion and research and may alleviate some of the
economic losses caused by changes in timber
harvests.

Reeb, JE. 1999. Some thoughts about value added
forest products manufacturing, pp. 5–6 in The
Proceedings of the The Winds of Change: The
Forest Products Industry and the University of
Alaska, 5–6 March 1999, Ketchikan, Alaska.
Alaska Cooperative Extension Service, Univer-
sity of Alaska, Ketchikan.

For wood products manufacturers and foresters. The
author reports on the differences between value
added and commodity manufacturing. He also
suggests methods that Alaska manufacturers
might use to improve their competitiveness in the
world market.

Reeb, JE. 1999. Using aesthetic joints to manufac-
ture high-value veneer from lower quality lum-
ber. Forestry Update 25(2): 3, 7.

For foresters. The author presents findings of re-
search studying ways to use less valuable wood in
high value products.

Reed, MD, T Buford, and J Boyle. 1999.
Transitioning from resident to distance educa-
tion: What do students say, in Proceedings of ED-
MEDIA 99 World Conference on Educational
Multimedia, Hypermedia, and Telecommunica-
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tions, 19–24 June 1999, Seattle, Washington, B
Collis and R Oliver, eds. Association for the
Advancement of Computing in Education,
Charlottesville NC.

For college instructors involved in or interested in
distance education. Students in a forestry issues

course were surveyed about the effects of adapt-

ing the course for distance education, which in-

volved videotaped lectures and extensive use of a

course web site. Although there were some per-

ceived barriers to learning, many students also

noted benefits from the modified course design,

such as being able to review lectures.

Reed, MD, JC Hino, EA Littlefield, and EC Jensen.
1998. Natural resource education: Getting for-
est products workers into the flow, pp. 167–173
in Proceedings of the University Education in
Natural Resources 2nd Biennial Conference, 7–
10 March 1998, Logan, Utah, CG Heister, ed.
Utah State University, Logan UT.

For anyone interested in natural resource education.

The authors present ideas on advancing natural

resource education for forestry workers and within

the forestry industry community.

Reich, PB, DP Turner, and P Bolstad. 1999. An
approach to spatially distributed modeling of net
primary production (NPP) at the landscape scale
and its application in validation of EOS NPP
products. Remote Sensing of Environment 70:
69–81.

For ecosystem modelers and remote sensing special-
ists. Global estimates of net primary production

from satellites require validation at selected sites.

This article describes a protocol for validation

based on integration of measurements, model-

ing, and high spatial resolution remote sensing.

Rose, R, and J Coate. 2000. Reforestation rules in
Oregon. Lessons learned for strict enforcement.
Journal of Forestry 98(5): 24–28.

For reforestation personnel. This article describes
reforestation rules in Oregon: timelines, enforce-
ment, and effectiveness. The broad overview is
useful for other states considering establishing
rules.

Shelby, B, and S Arbogast, compilers. [1999.] Natu-
ral Resources & the 21st Century: Where Are We
Headed? The 1997 Starker Lectures, College of
Forestry, Oregon State University, Corvallis.
(For. Res. Lab.)

For concerned citizens. The 1997 Starker lecturers
offer diverse insights about important natural re-
source issues in the 21st century. Robert Liberty,
Executive Director of 1000 Friends of Oregon,
discusses the distribution of human settlement
on the landscape and the way that urbanization
has affected forest and farm land. Patrick Moore,
an ecologist, discusses biodiversity and the effects
of forest uses and forest policy, including the role
of managed forests. Don Chapman, a fish biolo-
gist, focuses on the quality of fish habitat and the
way it is affected by land husbandry, especially
by forestry and grazing practices. Fred Bunnell, a
biologist, focuses on the roots of environmental
“buzzwords” and the challenges of managing for
ideals such as biodiversity and natural resource
regimes.

Shindler, B, and LA Cramer. 1999. Shifting public
values for forest management: Making sense of
wicked problems. Western Journal of Applied
Forestry 14: 28–34.

For research scientists and natural resource practi-
tioners. The management of forests in the Pacific
Northwest is typified by wicked problems: com-
plex, interrelated systems of problems that can-
not be resolved in isolation and that hinge on
conflicting sociopolitical values. This paper pro-
vides a conceptual background for forest policy
decisions, examines current problems, and char-
acterizes the implications of such problems for
public forest management.
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Shindler, B, KA Cheek, and GH Stankey. 1999.
Monitoring and Evaluating Citizen-Agency In-
teractions: A Framework Developed for Adaptive
Management. General Technical Report PNW-
GTR-452, USDA Forest Service, Pacific North-
west Research Station, Portland OR.

For natural resource professionals. This report pro-

vides a comprehensive framework to help agency

personnel and citizens work together using gen-

eral principles of adaptive management. The

adaptive management concept is described, re-

search on successful public involvement is sum-

marized, and a framework for monitoring and

evaluating citizen-agency interactions is pre-

sented.

Skaugset, A, and B Wemple. 1999. The response
of forest roads on steep, landslide-prone terrain
in western Oregon to the February 1996 storm,
pp. 193–203 in Proceedings of the International
Mountain Logging and 10th Pacific Northwest
Skyline Symposium, 28 March–1 April 1999,
Corvallis, Oregon, J Sessions and W Chung, eds.
Division 3 of the International Union of For-
estry Research Organizations and Department
of Forest Engineering, Oregon State University,
Corvallis OR.

For forest engineers and forest managers. After the

5–9 February 1996 storm, researchers drove or

walked 386 miles of forest road to inventory the

effect improved practices (used during the last 20–

30 years) had on 128 road-related landslides on

federal, state, and private land in the Oregon

Coast and Cascade Ranges. Data show that if

roads are constructed in steep, landslide-prone

terrain, regardless of standards, then some land-

slides will always occur. Even so, the average vol-

ume of landslides has decreased and road densi-

ties are less, indicating that with improved prac-

tices, the total accelerated erosion from roads

should be less per unit of forested area.

Skinner, CE, and AC Bennett-Rogers. 1998. The
geologic source of an obsidian wealth blade from
the Whale Cove Site (35LNC60), Central Or-
egon Coast: Result of X-Ray fluorescence trace
element analysis. International Association for
Obsidian Studies Bulletin, Number 2.

For forest cultural resource specialists and forest his-
torians. This publication is an outgrowth of
Bennett and Lyman 1991, Archaeology of Whale
Cove, in Prehistory of the Oregon Coast: The Ef-
fects of Excavation Strategies and Assemblage Size
on Archaeological Inquiry. The results indicated
the fragments of an obsidian wealth blade was
from Silver Lake/Sycan Marsh in the Klamath
Basin of Oregon. Inferences on long-distance ex-
change are possible. Obsidian represents the cul-
tural remains of long-distance exchange and trade
networks over thousands of years prior to Euro-
American settlement.

Skinner, CE, AC Bennett-Rogers, and JJ Thatcher.
1999. Obsidian studies of two possible wealth
blade fragments from the Umpqua Eden Site (35
- DO - 83), central Oregon Coast: Results of x-
ray fluorescence and obsidian hydration analy-
sis. Current Archaeological Happenings in Or-
egon 24(2): 17–23.

For forest cultural resource specialists and forest his-
torians. This is a contribution of an obsidian study
reported in 1998 in western Oregon. Umpqua
Eden contained numerous pieces of obsidian in-
cluding local Inman Creek source group obsid-
ians combined with long-distance procurement
of glass from the Klamath Basin of Oregon
(Spodue Mountain and Silver Lake/Sycan Marsh)
and the Medicine Lake Highlands (GS/LIW/RS
and East Medicine Lake). A single artifact was
assigned to the Buck Mountain source located in
the Warner Mountains of northern California.
The local Inman Creek material is found exten-
sively on sites in the Willamette Valley, including
the McDonald-Dunn Forests.
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Stanfield, BJ, JC Bliss, CL Smith, and TA Spies.
1999. Forest ownership diversity and forest cover
diversity in the Oregon Coast Range, in Pro-
ceedings from the Society of American Foresters
National Convention, September 11–15, Port-
land, Oregon, Society of American Foresters,
Bethesda MD.

For landscape ecologists, rural sociologists, and those
interested in forest-people interactions. The authors
examine relationships between forest ownership
patterns and patterns of forest cover using data
from the Oregon Coast Range.

Steel, BS, B Shindler, and M Brunson. 1998. Social
acceptability of ecosystem management in the Pa-
cific Northwest, pp. 147–160 in Ecosystems Man-
agement: A Social Science Perspective, DL Soden,
BL Lamb, and JR Tennert, eds. Kendall/Hunt
Publishing Company, Dubuque IA.

For natural resource professional and academic au-
diences. This paper describes and discusses opin-
ion research from the Pacific Northwest about
public acceptance of ecosystem management con-
cepts on federal forests and public confidence in
natural resource agencies for implementation.

Thompson, PB, and SH Strauss. 2000. Research
ethics for molecular silviculture, pp. 585–611
in Molecular Biology of Woody Plants, SM Jain
and SC Minocha, eds. Kluwer Academic Pub-
lishers, The Netherlands.

For tree biotechnologists. This paper examines some
of the unwanted-consequence issues associated
with forest biotechnology. It highlights some of
the most serious risks associated with genetically
engineered trees, as well as concerns for which
there is little biological evidence. Disputes over
intellectual property rights have been a focal point
for debate. Two disputed issues the authors singled
out for discussion are the impacts of forest bio-
technology on developing countries and on the
practice of science.

Trappe, M, JL Eberhart, and DL Luoma. 2000.
Craterellus tubaeformis + Tsuga heterophylla, pp.
CDE28.1–4 in A Manual of Concise Descrip-
tions of North American Ectomycorrhizae, DM
Goodman, DM Durall, JA Trofymow, and SM
Berch, eds. Mycologue Publications, and Brit-
ish Columbia Ministry of Forests, Canadian
Forest Service, Victoria BC.

For forest ecologists and mycologists. The author
describes the physical structure of natural
ectomycorrhizae of Craterellus tubaeformis + Tsuga
heterophylla in detail.

Tucker, AO, MJ Maciarello, and JJ Karchesy. 2000.
Commercial “Rose of Cedar” oil, the wood oil
of Port Orford cedar, Chamaecyparis lawsoniana
(A. Murray) Parl. (Cupressaceae). Journal of Es-
sential Oil Research 12: 24–26.

For chemists and people interested in essential oils.
This paper provides an analysis of Port-Orford-
cedar essential oil, a commercially available, Or-
egon non-timber forest product.

Tynon, JF, and DJ Chavez. 2000. Urban crimes in
natural environments: Are we prepared, pp. 47–
52 in Proceedings of the Third Symposium on
Social Aspects and Recreation Research, 16–19
February 2000, Tempe, Arizona, IE Schneider,
D Chavez, B Borrie, and K James, eds. Arizona
State University, Tempe.

For recreation researchers and managers. Uses and
users of National Forests have been undergoing
changes that may have quite important impacts
to outdoor recreationists and managers. This pa-
per reports on the types and prevalence of crime
occurring on selected National Forest sites and
what impacts they may have on public land man-
agement.

Urban, DL, MF Acevedo, and SL Garman. 1999.
Scaling fine-scale processes to large-scale patterns
using models derived from models: meta-mod-
els, pp. 70–98 in Spatial Modeling of Forest
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Landscape Change: Approaches and Applications,
D. Mlandenoff and W Baker, eds. Cambridge
University Press.

For forest ecologists and natural resource managers.
Ecologists and natural resource managers face a
common scaling dilemma in many applications.
Conventional knowledge is rather fine-scale, but
many issues are of much larger extent, ranging
from landscape to regional scales. Simulation
modeling offers the ability to represent processes
at different scales. Several modeling approaches
can be used to perform this scaling. Three work-
ing approaches for scaling a fine-scale model of
vegetative dynamics to a landscape extent are re-
viewed and demonstrated.

Vasievich, JM, JS Fried, and LA Leefers, eds. 2000.
Seventh Symposium on Systems Analysis in For-
est Resources, 28–31 May 1997, Traverse City,
Michigan. General Technical Report GTR-NC-
205, USDA Forest Service, North Central Sta-
tion, St. Paul MN.

For operations research scientists in natural resources,
forest and resource managers, and forest economists.
Authors report on the state of the art in terms of
systems analysis as applied to a diverse assemblage
of natural resource problems, using approaches
such as simulation, optimization, decision analy-
sis, preference and trade-off assessment, economic
analysis, and spatial analysis. Topic areas include
management of forests, wildlife habitat,
biodiversity, fire, and recreation.

Waring, RH. 2000. A process model analysis of
environmental limitations on the growth of Sitka
spruce plantations in Great Britain. Forestry
73(1): 65–69.

For foresters and ecologists. The author assesses
environmental limitations on production by Sitka
spruce plantations with a simplified physiologi-
cally based model that runs on readily available
climatic data. In the United Kingdom, where
plantation growth varies fourfold, model analy-

sis indicated that the major constraints on pro-
duction are (1) solar radiation, affected by differ-
ences in slope and aspect, and (2) soil fertility,
which affects both photosynthetic capacity and
the proportion of carbohydrates allocated to
stems, branches, and roots. Direct measurements
of solar radiation, canopy light interception, and
foliar nitrogen concentrations would provide for-
esters additional insights as to the extent that plan-
tation growth could be increased through fertili-
zation.

Weinfurter, S, and EN Hansen. 1999. Softwood
lumber quality requirements: Examining the
supplier/buyer perception gap. Wood and Fiber
Science 31: 83–94. (For. Res. Lab.)

For forest products marketing academics. This re-
search examined the perception gap that exists
between suppliers and buyers concerning soft-
wood lumber quality requirements. Suppliers
consistently overrate their performance level in
service and product quality relative to how they
are rated by their customers. The perception gaps
appear to be largest for the various aspects of lum-
ber aesthetics. Mills may want to concentrate on
this area to increase their competitiveness.

Wimberly, MC, TA Spies, CJ Long, and C
Whitlock. 2000. Simulating historical variabil-
ity in the amount of old forests in the Oregon
Coast Range. Conservation Biology 14: 167–180.

For forest ecologists and natural resource managers.
We developed the Landscape Age-Class Demo-
graphics Simulator (LADS) as a tool for model-
ing historical landscape dynamics in the Oregon
Coast Range. Results emphasized the sensitivity
of landscape variability to the spatial scale of analy-
sis and showed that current amounts of old for-
ests are lower than expected under the pre-Euro-
pean-American settlement fire regime.

Wing, MG, and A Skaugset. 1998. GIS casts a line:
Examining salmon habitat in Oregon streams.
Geographical Information Systems 8(7): 36–41.
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For natural resource scientists and managers. This
article describes an ongoing study that examines
stream habitat conditions in western Oregon.

Wing, M, and B Shelby. 1999. Using GIS to inte-
grate information on forest recreation. Journal
of Forestry 97(1): 12–16.

For natural resource scientists and managers. The
authors use GIS technology to analyze the move-
ments of hikers, bikers, runners, and horseback
riders in an effort to understand forest use pat-
terns, and to understand how foresters can per-
form management activities without disrupting
recreational uses of the forest.

Winter, GJ, and JS Fried. 2000. Homeowner per-
spectives on strategies for reducing fire damage
at the wildland urban interface. Society and
Natural Resources 13: 33–49.

For managers of fire-susceptible urban interface for-
ests, fire protection planners, insurance companies,
fire economists, and fire policy makers. Focus groups
of seasonal and permanent residents of central
Michigan’s jack pine forests revealed that most
regard large fires as uncontrollable (and are thus
only weakly supportive of supplemental invest-
ment in firefighting infrastructure); few take even
simple and inexpensive steps (such as clearing
vegetation) to fireproof their homes, in part be-
cause most “live in the woods to live in the
woods”; most prefer strategies that emphasize re-
ducing ignitions through enforcement of exist-
ing regulations and education/advertising; and
most regard prescribed fire as unacceptably dan-
gerous, reckless, or “crazy.”

Zheng, D, and RJ Alig. 1999. Changes in the Non-
Federal Land Base Involving Forestry in West-
ern Oregon. Research Paper PNW-RP-518,
USDA Forest Service, Pacific Northwest Re-
search Station, Portland OR.

For forest policy analysts, managers, and policy mak-
ers. Timber harvest has been the most frequent

disturbance on private timberland during the last
several decades. Land use changes have influenced
the nonindustrial ownership the most, but the
rates of change vary by forest survey period.

Zhou, L, AA Ahmed, RF Helm, NA Panella, GO
Maupin, and JJ Karchesy. 1999. (+)-
Dihydromayurone from Juniperus occidentalis.
Planta Medica 65: 680–681.

For chemists. This paper describes the identifica-
tion of a rare and unusual terpenoid compound
in western juniper heartwood.
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Acda, M, JJ Morrell, A Silva, KL Levien, and J
Karchesy. 1998. Using supercritical carbon di-
oxide for extraction of western juniper and
Alaska-cedar. Holzforschung 52: 472–474. (For.
Res. Lab.)

For chemists and wood technologists. This report
investigates the possibility of using a supercritical
fluid as an alternative extraction method for west-
ern juniper (Juniperus communis) and Alaska-ce-
dar (Chamaecyparis nootkatensis). Supercritical
carbon dioxide removed substantial amounts of
extractives from both species, although the vari-
ety of compounds in the extracts differed from
those found with conventional steam extracts. The
addition of methanol as a cosolvent produced
extracts more similar to those found in steam-
distilled extracts.

Bermek, H, K Li, and K-EL Eriksson. 1998.
Laccase-less mutants of the white-rot fungus
(Pycnoporus cinnabarinus) cannot deligninify
kraft pulp. Journal of Biotechnology 66: 117–
124.

For researchers in pulp and paper, biotechnology,
and wood chemistry. The role of laccase enzyme
in fungal degradation of lignin in kraft pulp was
investigated. It was demonstrated that laccase-less
mutants of the fungus Pycnoporus cinnabarinus
cannot degrade lignin in kraft pulp.

Chandler, WS, and JJ Morrell. 1999. Effect of in-
cising on the strength of green Douglas-fir lum-
ber. Forest Products Journal 49(9): 55–58. (For.
Res. Lab.)

For wood treaters, chemists, and timber engineers.
This study explored the effects of incising depth
and moisture content at time of incising on

strength characteristics and retention of preser-
vatives in Douglas-fir lumber. Modulus of rup-
ture and modulus of elasticity were significantly
reduced when lumber was incised to a depth of
15 mm. Moisture content, between 20 and 70 %
at the time of incising, did not appear to affect
the subsequent mechanical properties of incised
and treated Douglas-fir lumber. Results suggest
that incising Douglas-fir in the green condition
is less damaging than incising at low moisture
levels.

DeBell, JD, JJ Morrell, and BL Gartner. 1999.
Within-stem variation in tropolone content and
decay resistance of second-growth western
redcedar. Forest Science 45: 101–107. (For. Res.
Lab.)

For wood technologists and silviculture specialists.
The authors measured tropolone content and
weight loss in disks from second-growth western
redcedar (Thuja plicata Donn). In general, wood
near the pith was lower in tropolones and highly
variable in decay resistance. Outer heartwood with
high tropolone content had higher and less vari-
able decay resistance, while outer heartwood with
low tropolone content varied in decay resistance.

Dung, D-R, R Gupta, and TH Miller. 2000. A
Practical Method to Model the System Effects of a
Metal Plate Connected Wood Truss Assembly.
ASAE Paper No. 004039. American Society of
Agricultural Engineers, St. Joseph MO.

For structural wood engineers and wood truss de-
signers. The study used commercially available
software to analyze system performance of an ac-
tual, three-dimensional roof truss assembly. The
load distribution in an actual roof truss assembly
is mainly influenced by the interaction of subas-
semblies and boundary conditions.

Fell, D, and E Hansen. 1999. Target engineered
products to builders most likely to innovate.
Wood Technology 126(4): 22–25.
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For wood products manufacturers and industry pro-
fessionals. Researchers investigating the
innovativeness of U.S. home builders found dis-
tinct groups of homeowners. Those that are most
innovative will be more receptive to new prod-
ucts. Manufacturers of engineered wood prod-
ucts can use this information in developing the
market for their products.

Fletcher, R, and E Hansen. 1999. Forest certifica-
tion trends in North America and Europe. New
Zealand Journal of Forestry 44(2): 4–6.

For forestry and forest industry professionals. Forest
certification is a hotly debated topic in forestry
around the world. This article outlines the trends
in certification that were current at the time it
was published.

Gezer, ED, JH Michael, and JJ Morrell. 1999. Ef-
fects of glycol on leachability and efficacy of
boron wood preservatives. Wood and Fiber Sci-
ence 31: 136–142. (For. Res. Lab.)

For wood treaters and chemical manufacturers. The
authors investigated the potential for decreasing
the leachability of boron preservatives with poly-
ethylene glycol (PEG). Sequential treatments with
boron compounds followed by PEG appeared to
reduce the susceptibility of boron to leaching.
Glycol application may be useful for retaining
boron in wood.

Giron, MY, CM Garcia, and JJ Morrell. 1998. In-
fluence of nutrients and chemosterilants on the
ability of Pseudomonas fluorescens to protect
against stain in bamboo. Journal of Tropical For-
est Products 4: 207–211. (For. Res. Lab.)

For wood technologists and pathologists. This re-
port describes the effects of selected nutrients or
mild chemosterilants on the bioprotectant activ-
ity of a strain of Pseudomonas fluorescens. Discol-
oration of bamboo strips exposed to both stain
fungi and bioprotectant was initially less than for
exposure to stain fungi alone. However, bacteria

inhibited fungal activity only temporarily. Selec-
tive nutrient addition improved protection
slightly but also temporarily. Adding sublethal
levels of chemicals improved the performance of
P. fluorescens, but did not completely inhibit fun-
gal attack.

Gonzalez-Hernandez, MP, EE Starkey, and JJ
Karchesy. 2000. Presencia de taninos en plantas
del monte Gallego (N.W. España) y su
ecosystemas pascicolas. III. Reunión Ibérica de
pastos y forraxes, 683–688.

For chemists. This paper describes the identifica-
tion of a rare and unusual terpenoid compound
in western juniper heartwood.

Gonzalez-Hernandez, MP, EE Starkey, and JJ
Karchesy. 2000. Seasonal variation in concen-
trations of fiber, crude protein, and phenolic
compounds in leaves of red alder (Alnus rubra):
Nutritional implications for cervids. Journal of
Chemical Ecology 26: 293–302.

For biologists and chemists. Authors describe how
the seasonal variations in the chemical make-up
of red alder leaves may affect nutritional value
for deer and elk.

Gonzalez-Laredo, RF, RF Helm, J Chen, and JJ
Karchesy. 1998. Two acylated diarylheptanoid
glycosides from red alder bark. Journal of Natu-
ral Products 61: 1292–1294. (For. Res. Lab.)

For wood chemists. Two novel acylated
diarylheptanoid glycosides, oregonosides A and
B (3, 4, respectively), were isolated from red al-
der bark and their structures established by spec-
trometric technique.

Gonzalez-Laredo, RF, J Chen, YM Karchesy, and
JJ Karchesy. 1999. Seasonal variations in the
chemical make-up of red alder leaves may affect
nutritional value for deer and elk. Natural Prod-
ucts Letters 13: 75–80.

For chemists. Researchers describes the discovery
of four new types of phenols in red alder whose
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molecular structures are new to science. These
substances are named rubranosides in honor of
the red alder (Alnus rubra).

Hansen, EN, and R Bush. 1999. Understanding
customer quality requirements: Model and ap-
plication. Industrial Marketing Management
28(2): 119–130.

For marketing academics. Customers typically per-
ceive product and service quality along a series of
dimensions or categories. This research explored
the dimensionality of softwood lumber quality.
The article explains the use of this information

in developing a better understanding of customer
quality requirements.

Hansen, EN, and H Juslin. 1999. The Status of
Forest Certification in the ECE Region. Geneva
Timber and Forest Discussion Papers ECE/TIM/
DP/14, United Nations Economic Commission
for Europe and the Food and Agriculture Orga-
nization of the United Nations, Geneva, and
United Nations, New York. (For. Res. Lab.)

For forest industry and government officials. The
authors analyze the development of forest certifi-
cation within Europe, North America, and the

Commonwealth of Independent States. Among
the topics covered are recent certification initia-
tives and marketing of certified products.

Hansen, EN, and J Punches. 1998. Developing
Markets for Certified Forest Products: A Teach-
ing Case Study of Collins Pine Company with
Background Notes. Case Study Series 1, Forest
Research Laboratory, Oregon State University,
Corvallis. (For. Res. Lab.)

For forest products marketing academics. This pub-
lication provides an example of a case method
that can be used in forest products marketing

courses. The Collins Pine Company of Portland,
Oregon, committed itself in the early 1990s to
third-party certification of its forests and began
marketing certified forest products. The publica-

tion examines the company and its efforts in de-
veloping markets for certified products, and asks
students to formulate their own plan for enhanced
market development for the company.

Hansen, EN, and J Punches. 1999. Developing
markets for certified forest products: A case study
of Collins Pine Company. Forest Products Jour-
nal 49(1): 30–35.

For forest product marketing practitioners. This
publication provides a case example of market
development efforts of a softwood and hardwood
lumber company. The Collins Pine Company of
Portland, Oregon, committed itself in the early
1990s to third-party certification of its forests and
began marketing certified forest products. The
publication examines the company, its efforts to
develop markets for certified products, and its
successes and failures.

Hansen, EN, K Forsyth, and H Juslin. 1999. A
Forest Certification Update for the ECE Region,
Summer 1999. Geneva Timber and Forest Dis-
cussion Papers ECE/TIM/DP/15, United Nations
Economic Commission for Europe and the Food
and Agriculture Organization of the United Na-
tions, Geneva, and the United Nations, New
York. (For. Res. Lab.)

For forest industry and government officials. The
authors analyze the development of forest certifi-
cation within Europe, North America, and the
Commonwealth of Independent States. Among
the topics covered are recent certification initia-
tives and marketing of certified products.

Hansen, EN, S Lawton, and S Weinfurter. 1999.
The German Publishing Industry: Managing En-
vironmental Issues. Case Study Series 2, Forest
Research Laboratory, Oregon State University,
Corvallis. (For. Res. Lab.)

For forest products marketing academics. This case
study describes the challenges that confront the
German publishing industry as it attempts to
implement environmentally responsible purchase
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of paper. The focus is on how industry and indi-
vidual companies have responded to demands
from both consumers and environmental orga-
nizations, what role stakeholders play in business
decision making, and how environmental man-
agers can affect company change.

Heck, L, R Gupta, and TH Miller. 1998. The shear
strength of full-scale lumber using torsion tests,
pp. 215–222 in Proceedings of the Fifth World
Conference on Timber Engineering, 17–20 Au-
gust 1998, Montreaux, Switzerland, JK Natterer
and JLJ Sandoz, eds. Presses Polytechniques et
Universitaires Romandes, Lausanne, Switzer-
land.

For structural wood engineers, wood scientists, and
wood technologists. The torsion test was used as a
method for determining the shear strength of full-
size structural lumber. Because the test yields

100% shear failures, and the specimen is in a state
of pure shear stress, the torsion test is a good prac-
tical method to determine the pure shear strength
of full-size structural lumber.

Jones, JA, FJ Swanson, BC Wemple, and K Snyder.
2000. A perspective on road effects on hydrol-
ogy, geomorphology, and disturbance patches in
stream networks. Conservation Biology 14(1):
76–85.

For forest engineers, forest manager, riparian scien-
tists, and environmentalists. The authors propose
a conceptual model for predicting the down-
stream effects of road network interactions with

floods and landslides. The model emphasizes the
importance of road density and stream drainage
density, and the hillslope positions of road-stream
crossings.

Kang, S-M, JJ Morrell, and D Smith. 1999. Effect
of incising and preservative treatment on nail-
holding capacity of Douglas-fir and hem-fir lum-
ber. Forest Products Journal 49(3): 43–45. (For.
Res. Lab.)

For wood treaters and engineers. This study of the
effect of incising and preservative treatment on
nail withdrawal from Douglas-fir and hem-fir
found that incising had no significant negative
effect on nail withdrawal for either species. Pre-
servative treatment with chromated copper arsen-
ate also had no negative effect on resistance to
nail withdrawal.

Kim, GH, and JJ Morrell. 1998. Biological pro-
tection against fungal discoloration: Spatial dis-
tribution of the bacterial bioprotectant and tar-
get fungi on ponderosa pine sapwood. Material
und Organismen 32: 17–27. (For. Res. Lab.)

For microbiologists and mycologists. Studies of the
ability of Bacillus subtilis to inhibit Ophiostoma
picea on sapwood of ponderosa pine showed that
bacteria reduced, but did not completely inhibit,
fungal discoloration. The bacteria may have in-
hibited the stain fungi by competing for nutri-
ents or space rather than by antibiosis.

Kim, GH, and JJ Morrell. 2000. In-situ measure-
ment of dimensional changes during
supercritical fluid impregnation of white spruce
lumber. Wood and Fiber Science 32: 29–36. (For.
Res. Lab.)

For wood treaters. Preserving wood by impregnat-
ing it with supercritical fluids requires applica-
tion of high pressures, which can adversely affect
material properties. In this study, researchers
measured the amounts of stress occurring during
impregnation of white spruce lumber at differ-
ent rates of pressurization and venting (the stages
at which most distortion occurs). They found that
slower pressurization kept the maximum displace-
ment lower but meant that longer treatment was
necessary. They also found that rapid venting was
beneficial.

Kittel, MR, R Gupta, and TH Miller. 1998. Small-
scale modeling of metal-plate-connected wood
truss joints, pp. 1-742–1-743 in Proceedings of
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the Fifth World Conference on Timber Engineer-
ing, 17-20 August 1998, Montreaux, Switzer-
land, JK Natterer and JLJ Sandoz, eds. Presses
Polytechniques et Universitaires Romandes,
Lausanne, Switzerland.

For structural wood engineers, wood scientists, and
technologists. The objective of this research was to
develop one-third scale models of full-size metal-
plate-connected wood truss joints using the si-
militude theory. Model truss joint behavior
matched very well with the prototype truss joint
behavior.

Lavery M, and R Michael. 2000. VOC emissions
from Douglas-fir: Comparing a commercial and
a lab kiln. Forest Products Journal 50(7/8):
39–47.

For forest products industry and government per-
sonnel. Authors tested lumber from a commer-
cial kiln and matched lumber in a lab kiln. They
obtained similar results for the total hydrocarbon
emitted. This indicates that the lab method is
representative of the commercial method and can
be used to estimate emissions, thereby reducing
the effort and cost.

Leichti, RJ, and P Cheng. 1999. An initial assess-
ment of plywood subjected to biaxial loads, pp.
229–235 in Proceedings of Pacific Timber Engi-
neering Conference, March 1999, Rotorua, New
Zealand, GB Walford and DJ Gaunt, eds. New
Zealand Forest Research Institute, Limited,
Rotorua, New Zealand.

For engineers and scientists. This paper presents
the development of a loading fixture and plywood
test specimen that are loaded simultaneously in
two orthogonal directions. Several specimen con-
figurations are presented. Evaluation included the
use of finite-element analysis and laboratory tests.
The loading fixture worked well, but the plywood
specimen geometry requires further refinement
to effectively measure biaxial strength.

Leichti, RJ, and T Nakhata. 1999. The role of bear-
ing plates in the five-point bending tests of struc-
tural-size lumber. Journal of Testing and Evalu-
ation 27: 183–190. (For. Res. Lab.)

For scientists and engineers. This project examined
the effects of bearing plate size and stiffness on
the apparent shear capacity of structural lumber
as tested in the five-point bending test. Elemen-
tary beam theory did not accurately predict the
stresses in the critical region of the specimens. In
addition, the development of sufficient bearing
to prevent crushing or mixed-mode failures for
smaller lumber sizes appears unlikely.

Leichti, RJ, WK Savage III, and JJ Morrell. 1998.
Evaluating the load capacity of glulam davit arms
after 20 years of exposure. Forest Products Jour-
nal 48(7/8): 57–62. (For. Res. Lab.)

For utility inspectors and engineers. This paper ana-
lyzed the probable capacity and stiffness proper-
ties of glulam davit arms, which are crucial for
uninterrupted electrical service. Davit arms re-
moved after 20 years of service in eastern Oregon
were sampled and tested to establish residual
strength and load capacity. Results indicated that
the arms had a reduced overload capacity, and
bending stiffness was lower than the original
stiffness.

Leichti, RJ, RA Hyde, ML French, and SG
Camillos. 2000. The continuum of connection
rigidity in timber structures. Wood and Fiber Sci-
ence 32: 11–19. (For. Res. Lab.)

For engineers and those modeling wood structures.
In this study, published joint-test data were used
in computer models to determine how various
parameters affect joint stiffness, and a continuum
of rigidity was identified. This information will
allow engineers to predict joint rigidity during
design, to ensure that connections and frames
meet performance expectations.

Li, C, and JJ Morrell. 1999. Extraction conditions
affect protein recovery and enzyme activity in
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wood wafers exposed to stain fungi and
bioprotectants. Holzforschung 53: 118–122.
(For. Res. Lab.)

For wood technologists. This report describes how
extraction media and time affect protein recov-
ery and residual enzyme activity of extracts from

wood wafers exposed to stain fungi and bacterial
bioprotectants. Relatively short extractions with
sodium acetate buffer amended with Tween 80®

produced the best protein recovery and enzyme
activity. Ammoniacal copper zinc arsenate treat-
ment actually improved resistance.

Li, K, RF Helm, and K-EL Eriksson. 1998. Mecha-
nistic studies of the oxidation of a non-phenolic
lignin model compound by the Laccase/1-HBT
Redox-System. Biochemistry and Applied Bio-
technology 27: 239–243.

For researchers in pulp and paper, biotechnology,
and wood chemistry. A laccase/mediator system is
an environmentally benign pulp bleaching tech-
nique. Mechanisms by which a laccase/mediator
system oxidizes a predominant substructure of
kraft lignin were investigated.

Li, K, F Xu, and K-EL Eriksson. 1999. Compari-
son of fungal laccases and redox mediators in
oxidation of a non-phenolic lignin model com-
pound. Applied Environmental Microbiology 65:
2654–2660.

For researchers in pulp and paper, biotechnology,
and wood chemistry. The oxidation rate of lignin
by a laccase/mediator system is dependent upon
the laccase used. Fungal laccases from various

sources were compared for the oxidation of a lig-
nin model compound in the presence of laccase-
mediators.

Li, K, P Azadi, R Collins, J Tolan, JS Kim, and K-
EL Eriksson. 2000. Relationship between activi-
ties of xylanases and xylan structures. Enzyme
Microbial Technology 27: 89–94.

For researchers in pulp and paper, biotechnology, and
wood chemistry. Xylanases are enzymes that hydro-
lyze xylan, one of the major components in plant
cell walls. Different xylanases have different activi-
ties against various xylan structures. The key factors
that influence the rate of xylan hydrolysis are chain
length and degree of substitution.

Li, Z, R Gupta, and TH Miller. 1998. A practical
approach to modeling of wood truss roof assem-
blies. Practical Periodical on Structural Design
and Construction 3(3): 119–124.

For structural wood engineers and wood truss de-
signers. The study showed the potential applica-
tion of a commercially available software used by
practicing engineers to model and design roof
systems. Thus, truss system design may be im-
proved by including system behavior directly,
rather than using system modification factors to
design single trusses.

Liu, J, and JJ Morrell. 1997. Effect of biocontrol
inoculum growth conditions on subsequent
chitinase and protease levels in wood exposed
to biocontrols and stain fungi. Material und
Organismen 31: 265–279. (For. Res. Lab.)

For microbiologists, products pathologists, and wood
technologists. To better understand how biocontrol
agents protect wood from fungal stain, the au-
thors investigated the ability of five fungi and one
bacterium to produce chitinase and inhibit pro-
tease on pine sapwood wafers. Chitinases and
proteases do not appear to play a significant role
in protecting wood against fungal stains.

Mankowski, ME, and JJ Morrell. 1999. Effect of
Substrate Type and Moisture Requirements in
Relation to Colony Initiation in the Carpenter
Ant Species. International Research Group on
Wood Preservation Document IRG/WP/99-
10320, Stockholm, Sweden.

For entomologists. The effects of moisture content
and substrate on colony initiation was investigated
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on Camponotus vicinus and C. modoc. Colony
initiation was more limited at lower moisture
content, but some colonies were initiated at low
moisture levels. Styrofoam experienced the great-
est worker mining, while cedar was toxic to most
workers.

Mankowski, M, and JJ Morrell. 2000. Incidence
of wood-destroying organisms in Oregon resi-
dential structures. Forest Products Journal 50(1):
49–52. (For. Res. Lab.)

For home inspectors and chemical companies. A

survey revealed that the most common types of
wood-destroying organisms in Oregon homes are
decay fungi, although the prevalent organism
varied with climate. The study indicated that the
building practice of leaving woody debris around
and under buildings is associated with a higher

incidence of decay fungi. Better education of
home builders about removal of debris could re-
duce the incidence these organisms.

Mankowski, M, and JJ Morrell. 2000. Patterns of
fungal attack in wood-plastic composites follow-
ing exposure in a soil block test. Wood and Fi-
ber Science 32(3): 340–345. (For. Res. Lab.)

For forest products researchers and manufacturers.
Researchers examined one 70:30 and two differ-
ent 50:50 wood-plastic composite samples that
had been exposed to fungi and measured them
for weight loss and anatomical changes in the
materials. Scanning electron microscope exami-
nation showed that samples with a higher wood

content were thoroughly colonized, while samples
with lower wood content had little evidence of
fungal attack.

Mankowski, ME, TD Schowalter, JJ Morrell, and
B Lyons. 1998. Feeding habits and gut fauna of
Zootermopsis angusticollis (Isoptera:
Termopsidae) in response to wood species and
fungal associates. Environmental Entomology 27:
1315–1322. (For. Res. Lab.)

For forest biologists. The authors studied the in-
teractive effects of wood species and colonization
by nondecay or decay fungi on the rate of wood
consumption by the Pacific dampwood termite
(Zootermopsis angusticollis). Results suggest that
both wood species and prior colonization by fungi

significantly affect substrate suitability for termite
feeding and rates of decomposition of coarse
woody debris in the Pacific Northwest.

Milota, MR. 1999. Wood drying: The past, present,
and future, pp. 1–10 in Proceedings of the 6th
International IUFRO Conference on Wood Dry-
ing, January 25–29, 1999, Stellenbosch, South
Africa, HF Vermaas and T Kudra, eds. Marcel
Dekker Publishing Co., New York.

For forest products industry, research, and govern-
ment personnel. Researchers discuss the history and
current status of lumber drying. They present
areas for research emphasis and probable future
changes in drying technology.

Milota, MR. 2000. Emissions from wood drying:
The science and the issues. Forest Products Jour-
nal 50(6): 10–20.

For forest products industry and government per-
sonnel. This article provides an overview of the
current research results and pending regulatory

issues for dryer emissions in the forest products
industry.

Milota, MR, and MR Lavery. 1999. Effect of mois-
ture on the reading of a total hydrocarbon ana-
lyzer. Forest Products Journal 49(5): 47–48.

For forest products industry and government per-
sonnel. Scientists describe the effect of moisture
in the sample gas on the EPA Method 25A mea-

surements.

Milota, MR, and M Thiam. 1999. Effect of high
temperature drying on the bending and shear
strengths of western hemlock lumber, pp. 80–
89 in Proceedings of the 50th Annual Meeting of
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the Western Dry Kiln Association, 2–4 May 1999,
Portland, Oregon, Western Dry Kiln Association,
Oregon State University, Corvallis OR.

For forest products industry and government per-
sonnel. The effect of high-temperature drying on
the bending and shear strengths of western hem-
lock lumber is measured on full-sized pieces of
dimension lumber.

Morrell, JJ. 1999. Global perspectives on future
opportunities for alternatives to conventional
antisapstain treatments, pp. 7–12 in The Sec-
ond New Zealand Sapstain Symposium, Novem-
ber 18–19, 1999, Rotorua, New Zealand, CB
Kreber, ed. Forest Research Bulletin 215, Forest
Research, Rotorua, New Zealand.

For lumber producers and chemical companies. The
potential for using cultural and biological meth-
ods for preventing sapstain of lumber is reviewed.
Although biological control is an attractive op-
tion, previous field trials have failed. The reasons
for these failures are discussed and research needs
for making biological control feasible are outlined.

Morrell, JJ. 1999. Pole disposal in the Pacific
Northwest, pp. 53–59 in Utility Pole Structures
Conference and Trade Show, October 21–22,
1999, Reno, Nevada. Northwest Public Power
Association, Vancouver WA.

For utility engineers, environmental regulators, and
wood pole treaters. The methods by which utili-
ties dispose of poles at the end of their service life
was examined by surveying utilities in the Pacific
Northwest and Alaska. Most utilities continue to
give away used poles, although many require the
receiver to sign a waiver acknowledging that they
understand the properties of the material.

Morrell, JJ. 2000. Processes: How will they change
in the new millenium, pp. 157–162 in Proceed-
ings of the Wood Preservation Association on Pro-
cesses, 7–10 May 2000, San Francisco, Califor-
nia. AWPA, Granbury TX.

For wood treaters, chemical suppliers. The processes
used to treat wood are reviewed and options for
improving treatment are discussed.

Morrell JJ, and CM Freitag. 1999. Accelerated
Laboratory Testing of Preservatives on 13 North
American Wood Species. International Research
Group on Wood Preservatives, Document No.
IRG/WP/99-30201, Stockholm, Sweden.

For wood treaters and chemical suppliers. The abil-
ity of water- and oil-borne preservatives to pro-
tect 13 North American wood species was assessed
in a small-scale laboratory test. Aspen was the
most difficult species to protect, regardless of the
chemical. The performance of most other chemi-
cals varied with the wood species and the test fun-
gus. The results illustrate the need to test new
chemicals on a variety of wood species when con-
sidering standardization.

Morrell JJ, and Y Xiao. 1999. Stain research: Where
are we going and how can we use where we’ve
been to better purpose, pp. 71–79 in The Sec-
ond New Zealand Sapstain Symposium, Novem-
ber 18–19, 1999, Rotorua, New Zealand, CB
Kreber, ed. Forest Research Bulletin 215, Forest
Research, Rotorua, New Zealand.

For chemical companies and lumber producers. The
potential for improving control of sapstain through
the development of more detailed knowledge of the
biology of stain fungi, as well as the mechanisms by
which chemicals can be used to control stain, are
outlined. In general, sapstain research has languished
because of the excellent performance afforded by
existing chemicals, which has eliminated a stimulus
for improved information.

Morrell JJ, and KL Levien. 2000. Extraction of bio-
logically active substances from wood, pp. 221–
226 in Supercritical Fluid Methods and Proto-
cols, Chapter 29, JR Williams and AA Clifford,
eds., Humana Press Inc., Totowa NJ.

For chemical engineers and chemists. Methods for ex-
tracting biologically active compounds from wood
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with supercritical carbon dioxide, with or without
cosolvents such as methanol, are discussed.

Morrell JJ, and KL Levien. 2000. The deposition
of a biocide in wood-based material, pp. 227–
234 in Supercritical Fluid Methods and Proto-
cols, Chapter 30, JR Williams and AA Clifford,
eds. Humana Press Inc., Totowa NJ.

For chemical engineers, chemists, and wood treat-
ers. Methods for depositing preservatives into
wood by using supercritical carbon dioxide, with
or without cosolvents, are outlined.

Morrell JJ, and RG Rhatigan. 2000. Pole inspec-
tion: What do the devices tell you? pp. 31–44 in
Proceedings of the Canadian Wood Preservation
Association, November, 2000, Vancouver, Brit-
ish Columbia, Canadian Wood Preservation As-
sociation, Vancouver BC.

For utility engineers, pole inspectors, wood technolo-
gists. The ability of various non-destructive de-
vices for assessing wood strength were compared
with full-scale bending tests of utility poles. Most
devices were poor predictors of actual pole
strength, suggesting that conventional drilling
inspections still provided the most reliable method
for assessing remaining wood strength.

Morrell, JJ, and RG Rhatigan. 2000. Preservative
movement from Douglas-fir and timbers treated
with ammoniacal copper zinc arsenate using best
management practices. Forest Products Journal
50(2): 54–48. (For Res. Lab.)

For wood treaters and specifiers. Soil samples were
analyzed over a 22-month period to determine
how quickly ammoniacal-based copper zinc ar-
senate preservative migrated from wood in a wet-
land environment. Although little migration of
copper, zinc, or arsenic occurred during the study,
a few samples had elevated copper levels with no
associated increase in zinc or arsenic. The copper
thus may have come from a source other than
the preservative, such as the copper naphthenate/

boron paste used on cut wood ends. Therefore,
use of non-metallic alternatives for protecting cut
surfaces on treated wood would be preferred in
an aquatic environment.

Morrell, JJ, R Gupta, JE Winandy, and DS Riyanto.
1998. Effect of incising and preservative treat-
ment on shear strength of nominal 2-inch lum-
ber. Wood and Fiber Science 30: 374–381. (For.
Res. Lab.)

For wood treaters, specifiers, and designers. The ef-
fects of pretreatment incising of dry lumber and
preservative treatment on the shear strength of 2
X 4 dimension lumber were evaluated for Doug-
las-fir, hem-fir, and spruce-pine-fir-south. Incis-
ing and preservative treatment produced signifi-
cant reductions in the average shear strength of
lumber of these species groups.

Morrell, JJ, DJ Miller, and ST Lebow. 1998. Above-
ground performance of preservative-treated
western wood species. Proceedings, American
Wood-Preservers’ Association 94: 249–256.

For wood treaters and window manufacturers. In-
cised and non-incised Douglas-fir, western hem-
lock, and ponderosa pine L-joints were treated
with various preservatives and exposed, uncoated,
aboveground on a test fence. The condition of
the wood was assessed annually. Although un-
treated Douglas-fir was more resistant to decay
than were the other untreated species, all species
treated with preservatives exhibited marked im-
provement in performance.

Morrell, JJ, PF Schneider, and PG Forsyth. 1998.
Performance of gelled, pelletized, and liquid
metham sodium as internal remedial treatments
for Douglas-fir poles. Forest Products Journal
48(10): 75–79. (For. Res. Lab.)

For utilities and marina personnel and highway
engineers. This report evaluates the effectiveness
of gelled and pelletized metham sodium against
wood-degrading fungi in comparison with that
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of conventional liquid metham sodium. Perfor-
mance of the gelled and pelletized formulations
was comparable to that of the liquid formulation,
but the gelled and pelletized forms provide im-
proved safety in application.

Morrell, JJ, DJ Miller, and PF Schneider. 1999.
Service Life of Treated and Untreated Fence Posts:
1996 Post Farm Report. Research Contribution
26, Forest Research Laboratory, Oregon State
University, Corvallis. (For. Res. Lab.)

For farmers and homeowners. Untreated and pre-
servative-treated fence posts were exposed in soil
at a test site near Corvallis, Oregon. Several spe-
cies, including western juniper and Osage-orange,
showed exceptional natural durability. Preserva-
tive treatment generally extended the useful life
of the posts, but the degree of protection varied
with the chemical and the application method.

Narayanappa, P, AB Chang, and JJ Morrell. 1999.
Treatment of two Indian wood species with
waterborne inorganic arsenicals. Journal of
Tropical Forest Products 5(2): 257–261.

For wood technologists and wood treaters. The abil-
ity to treat two species of wood from India with
waterborne wood preservatives is discussed. In
general, ammonia-based systems produced im-
proved treatment, although the effect was dimin-
ished with more treatable woods.

Newbill, MA, R James, D Asgharian, and JJ
Morrell. 1999. Full-length through-boring: Ef-
fect on pentachlorophenol penetration and re-
tention and residual strength of Douglas-fir
poles. Forest Products Journal 49(1): 73–76. (For.
Res. Lab.)

For utilities personnel. Through-boring is widely
used to improve initial preservative treatment of
Douglas-fir poles and to prevent fungal entry
through seasoning checks. This study showed that
full-length through-boring resulted in excellent
preservative retention from surface to pith, with
little decline in strength.

Oberdorfer, G, PE Humphrey, RJ Leichti, JJ
Morrell. 2000. Internal Pressure Development
Within Oriented Strandboard During
Supercritical Fluid Impregnation. International
Research Group on Wood Preservation, Docu-
ment No. IRG/WP/40175. Stockholm, Sweden.

For wood scientists. The use of supercritical fluids
is being investigated as a treatment process for
wood-based composites. The rates of pressure
change were studied in oriented strandboard dur-
ing supercritical fluid treatment with carbon di-
oxide. In general, the pressure equilibrated more
rapidly than in solid wood. It is thought that pres-
sure equilibration is aided by the voids and gaps
found in composite materials.

Parendes, LA, and JA Jones. 2000. Role of light
availability and dispersal in exotic plant inva-
sion along roads and streams in the H.J. Andrews
Experimental Forest, Oregon. Conservation Bi-
ology 14(1): 64–75.

The authors examined the frequency of exotic,
invasive weed species along 100-m transects in
various habitat types (low and high light, low and
high traffic) along forest roads and streams in the
62-km2 Andrews Experimental Forest on the west
slope of the Cascades. They found that frequency
and diversity of weedy exotics were highest along
road segments with high light and high traffic.
Roads closed to vehicle traffic for up to 30 years
had lower light levels and lower frequency and
diversity of exotic weeds, but one shade-tolerant
weedy invasive species was common along aban-
doned roads and streams.

Redlinger, MJ, R Gupta, and TH Miller. 1999. Per-
formance of metal-plate-connected wood truss heel
joints under wind and impact loads, pp. 501–512
in RILEM Symposium on Timber Engineering, 13–
15 September 1999, Stockholm, Sweden, L
Bostrom, ed. International Union of Testing and
Research Laboratories for Materials and Structures
(RILEM), Stockholm, Sweden.
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For structural wood engineers and wood truss de-
signers. The paper describes the behavior of metal-
plate-connected heel joints by examining actual
truss heel joints subjected to hurricane wind and
impact loads. The stiffness of the joints was in-
creased by both types of loading but no signifi-
cant strength degradation was observed.

Reeb, JE. 1998. Why does my wood shrink like
this: Effect of the secondary cell wall layer on
shrink/swell behavior of wood, pp. 8–11 in Pro-
ceedings of the 49th Annual Meeting of the West-
ern Dry Kiln Association, 3–5 May 1998, Reno,
Nevada. Western Dry Kiln Association, Oregon
State University, Corvallis OR.

For drying industry employees. Author details the
physics and mechanics of wood that cause it to
be such an interesting and often difficult mate-
rial to work with.

Reeb, JE, CC Brunner, JW Funck, and Y Liu. 1998.
Using aesthetically matched joints to add value
to lower quality wood, pp. E17.1–E17.4 in Pro-
ceedings of the Small Wood ’98 Conference and
Exposition, 14–16, La Grande, Oregon. Irregu-
lar Publication. USDA Forest Service, Pacific
Northwest Research Station, Portland OR.

For wood products manufacturers. The authors
presented this paper at a conference on small di-
ameter timber. They described their efforts at re-
moving defects from lower quality wood, match-
ing characteristics for aesthetic purposes, and join-
ing aesthetically matched pieces to make a high-
value-added product.

Reeb, J, and MR Milota. 1999. Moisture content
by the oven-dry method for industrial testing,
pp. 66–74 in Proceedings of the 50th Annual
Meeting of the Western Dry Kiln Association, 2–
4 May 1999, Portland, Oregon. Western Dry
Kiln Association, Portland OR.

For forest products industry personnel. Drying is an
important step in the process of manufacturing

high-quality wood products, and the ability to
monitor and accurately measure the moisture
content during the drying process is an impor-
tant aspect of it. This paper was presented to dry-
ing industry clients to explain how to correctly
measure moisture content during drying.

Reeb, JE. 2000. A Northwest perspective on sec-
ondary processing, pp. 89–95 in Proceedings of
Linking Healthy Forests and Communities
through Alaska Value-Added Forest Products, 27–
28 September 2000, Sitka, Alaska. General Tech-
nical Report PNW-GTR-500, USDA Forest
Service, Portland OR.

Forest products manufacturers and forest products
scientists. Author reports on how secondary for-
est products manufacturing differs from primary
or commodity manufacturing. Several examples
are given to illustrate how Alaskan manufactur-
ers might improve their secondary manufactur-
ing industry.

Reeb, JE. 2000. Linn Lumber BSK 190 - IS&WM’s
Portable sawmill review. Independent Sawmill
and Woodlot Management 3(5): 4–6, 49–50.

For sawmill operators and foresters. This is a re-
view for national industry publication of a por-
table sawmill that is manufactured in Sweet
Home, Oregon.

Reeb, JE. 2000. Review of the different types of
portable sawmills. Northwest Woodlands 16(4):
20–21.

For those who are thinking about milling their own
lumber and foresters. In Oregon there is a lot of
interest by land holders in growing and milling
their own lumber, but they have little informa-
tion on the types of mills available. This gives
useful information about home timber growing
and milling.

Reeb, JE, JJ Karchesy, JR Foster, and RL Krahmer.
1998. Finger-joint quality after 4,6, and 32 hours
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of knife wear: Preliminary results. Forest Prod-
ucts Journal 48(7/8): 33–36. (For. Res. Lab.)

For industry and other researchers. Non-structural
finger-joints can be used in door and window
mouldings, doorjambs, cores and casings, siding,
and fascia boards. Horizontal-type finger-joints
were cut into ponderosa pine lumber, and samples
were evaluated after 4, 6, and 32 hours of knife
wear. Examination of the samples revealed that
the maximum width of the crushed cell zone in
the glueline area of adjacent finger-joints increased
from about 100 micrometers with 4 hours of knife
wear to over 200 micrometers with 32 hours of
knife wear.

Scheffer, TC, and JJ Morrell. 1998. Natural Du-
rability of Wood: A Worldwide Checklist of Spe-
cies. Research Contribution 22, Forest Research
Laboratory, Oregon State University, Corvallis.
(For. Res. Lab.)

For wood importers, marketers, and technologists.
Natural resistance to decay has been evaluated in
field and laboratory tests of wood from many
species, but there are few places where commer-
cial wood users can find comparative assessments
of natural durability. In this report, results from
previous studies have been used to assign a nu-
merical resistance rating to 1500 wood species.
Species are listed alphabetically by scientific name,
along with trade name, decay resistance rating,
growing region, and source of resistance infor-
mation.

Silva, AA, and JJ Morrell. 2000. Inhibition of wood-
staining Ophiostoma picea by Bacillus subtilis on
Pinus ponderosa sapwood. Material und
Organismen 32: 241–252. (For. Res. Lab.)

For microbiologists and plant pathologists. To im-
prove consistency of biocontrol methods to re-
tard staining of wood, the researchers treated ster-
ile ponderosa pine sapwood wafers with bacteria
(cultured for 48 and 96 hours) and exposed them
to Ophiostoma picea. After 1 month, wafers treated

with bacteria alone had the least discoloration and
those treated with the fungus alone had the most;
there was less discoloration for those treated with
bacteria cultured for 48 hours than for those
treated in the 96-hour solution. Nutrient (glyc-
erol) levels had little effect on discoloration in

any of the groups.

Silva, AA, CS Love, JJ Morrell, and RC DeGroot.
1999. Biocide protection of field-drilled bolt
holes in red oak, yellow-poplar, loblolly pine,
and Douglas-fir. Forest Products Journal 49(6):
61–66. (For. Res. Lab.)

For bridge engineers. The effectiveness of wood
preservatives to prevent degradation by fungi,
insects, and other agents is sharply reduced when
field-drilling of bolt holes occurs after treatment.
This study evaluated four chemicals as possible
alternatives to those currently available for treat-

ing bolt holes. Copper-8-quinolinolate (Cu-8)
and boron provided the best protection in drier
climates. Where the risk of leaching is higher, Cu-
8 was most effective.

Simonsen, J, B Xu, and WE Rochefort. 1999. Creep
reduction using blended matrices in wood-filled
polymer composites, pp. 275–288 in Proceed-
ings of the Fifth International Conference on
Woodfiber-Plastic Composites, 26–27 May 1999,
Madison, Wisconsin. Forest Products Society,
Madison WI.

For wood products researchers and manufacturers.
Researchers prepared samples of high-creep (the
slow deformation over time of a material under
stress) polyethylene-based composites by blend-
ing them with various combinations of low-creep

polystyrene and wood flour filler. They studied
the samples to determine mechanical properties,
creep behavior, morphology, and thermal prop-
erties. The blending of polystyrene with polyeth-
ylene appeared to improve the performance of
the final composite successfully.
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Starkey, EE, PJ Happe, MP Gonzalez-Hernandez,
K Lange, and JJ Karchesy. 1999. Tannins as nu-
tritional constraints for elk and deer of the
coastal Pacific Northwest, pp. 807–908 in Plant
Polyphenols 2. Chemistry, Biology, Pharmacol-
ogy, Ecology, GG Gross, RW Hemingway, and
T Yoshida, eds. Kluwer Academic/Plenum Pub-
lishers, New York.

For biologists and chemists. This paper addresses
the role of dietary tannins in elk and deer nutri-
tion in the Pacific Northwest.

Sharp, DJ, SK Suddarth, and C Beaulieu. 2000.
Length effect in prefabricated wood I-joists. For-
est Products Journal 50(5): 29–42.

For building design engineers and design specifica-
tion writers. Prefabricated I-joist spans have now
reached beyond 60 feet and some contain mul-
tiple finger-joints in flange lumber. Both expo-
sure of longer lengths of lumber to tensile stress
and the presence of increasing numbers of fin-
ger-joints give rise to the need for adjustment of
design strength for longer spans. Existing prob-
ability theory on stress adjustment for structural
volume effects has been extended and adapted
into design methodology for dealing with both
problems of length and finger-joint frequency.
The methodology is supported by experimental
findings and has been proposed for implementa-
tion in ASTM D5055 (an I-joist design standard);
it is currently being reviewed by committee.

Swett, TM, and MR Milota. 1999. Drying lum-
ber of submerchantable length. Forest Products
Journal 49(4): 71–76. (For. Res. Lab.)

For those in the forest products industry. Softwood
mills generate large quantities of short pieces of
lumber that must be dried before finger-jointing
with conventional glues. Using Douglas-fir 2-by
material, the authors determined that sorting by
initial moisture content before drying may im-
prove final moisture content variability for lengths
less than 1.5 feet.

Waltz, ME, Jr, TE McLain, TH Miller, and RJ
Leichti. 1999. Brace analysis methods for dis-
crete compression webs, pp. 56–64 in Proceed-
ings of the Pacific Timber Engineering Confer-
ence, March, 1999, Rotorua, New Zealand, GB
Walford and DJ Gaunt, eds. Vol. 2, New Zealand
Forestry Research Institute, Rotorua, New
Zealand.

For design engineers. Discrete lateral bracing de-
sign for compression webs in trusses were com-
pared. A testing program was conducted that in-
cluded brace force and lateral deflection at mid
height for four column lengths. It was shown that
a rational basis for discrete bracing design con-
siders both strength and stiffness.

Wandell, T, JJ Morrell, and RG Rhatigan. 1999.
Incidence of above-ground decay in distribution
poles in the PGE system, pp. 127–134 in Util-
ity Pole Structures Conference and Trade Show,
October 21–22, 1999, Reno, Nevada. Northwest
Public Power Association, Vancouver WA.

For utility engineers and pole inspectors. The inci-
dence of decay in the aboveground zones of Doug-
las-fir utility poles was assessed in the Willamette
Valley of western Oregon. Although many poles
had internal decay near the groundline, decay
above the ground was much less frequent, even
in poles that had been in service for nearly 50
years. Decay was most abundant below the first
connectors, and was less frequent nearest the top.
The patterns reflected the utility’s specification
calling for extensive pre-drilling for attachments,
which reduced the need to field drill poles in ser-
vice.

Wu, J, and MR Milota. 1999. Effect of tempera-
ture and humidity on total hydrocarbon emis-
sions from Douglas-fir lumber. Forest Products
Journal 49(6): 52–60. (For. Res. Lab.)

For forest products industry and government per-
sonnel. Using a modified kiln that allowed them
to measure emissions, the authors tested lumber
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dried according to five typical industrial sched-
ules. They found that total hydrocarbon emis-
sions for Douglas-fir were greatest in the first half
of the drying process, and that emissions increased
with drying temperatures. The loss of moisture
content paralleled the pattern of hydrocarbon
emissions.

Xu, B, J Simonsen, WE Rochefort. 2000. Mechani-
cal properties and creep resistance in polysty-
rene/polyethylene blends. Journal of Applied
Polymer Science 76: 1100–1108. (For. Res. Lab.)

For forest products researchers and manufacturers.
The authors searched for a method to reduce creep
speed in “plastic lumber,” made predominantly
from high-density polyethylene. Blending low-
creep-speed polystyrene with high-creep-speed
polyethylene appeared to successfully improve the
performance of the final composite.

Xu, F, J Kulys, K Duke, K Li, K Krikstopaitis, HJ
Deussen, E Abbate, V Galinyte, and P Schneider.
2000. Redox chemistry in laccase-catalyzed oxi-
dation of N-hydroxy compounds. Applied En-
vironmental Microbiology 66: 2052–2056.

For researchers in pulp and paper, biotechnology,
and wood chemistry. An N-hydroxy compound
could serve as an effective mediator for laccase-
based degradation of lignin. The mechanism by
which an N-hydroxy compound was oxidized by
laccase was studied in detail.


