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background

the study

THE LOG DECOMPOSITION STUDY

dead wood,
bugs, fungi, and
new forests

Until the mid-1980s, modern forestry management dictated that as much wood as
possible be removed from harvested forest stands to maximize utilization and pro-
mote ease of reforestation. Even wood that had no commercial value was “tidied
up” — usually piled and burned. However, concern about the long-term produc-
tivity of forests has prompted scientists to take a closer look at the role of dead
wood in forested ecosystems. Initial studies suggested that dead wood on the for-
est floor plays a crucial role in sustaining forest productivity through a complex
interplay between decaying wood, insects, rodents and fungal life. However, the
actual mechanics of these processes were poorly understood; it was evident that a
study of decomposition processes would require a sustained research effort.

The Log Decomposition Study was initiated in 1985 with an experiment designed
to last 200 years. It is designed to test the effect species and size of logs have on

decomposition and nutrient cycling processes. Trees
were felled at nearby sites, bucked into 6 meter logs,
trucked to bedding sites, and then placed in the forest
with mobile loaders. Four species (Douglas-fir, Pacific
silver fir, western hemlock, and western redcedar), and
six sizes (1-100cm diameter) are being studied. Logs
were initially sampled for density, moisture content, and
nutrient content; subsets of logs are destructively
sampled on a periodic basis to examine how these val-
ues change with time through the study (photo). The
logs are also sampled to determine foodweb structure.
Detailed studies of decomposition and nutrient cycling
processes are also being conducted on these logs as well
as seasonal cycles in respiration, leaching, nitrogen fixa-
tion, insect activity, moisture content, and temperature.

This is one of the first times that the log decomposition process has been carefully
followed and many of the results from this study are surprising. Although the ma-
jor insect species that colonized logs are well known, the sheer numbers involved
the first year were impressive, indicating a single 50 cm dbh (diameter breast height)
tree would have as many as 12,000 beetle galleries. What was even more impres-
sive was the large number of associated organisms, including fungi, mites, nema-
todes, protozoa, and bacteria. Although there has not been a complete tally of
species, it is likely hundreds of species were present within the first few years.

Prior to this study, logs were not thought to significantly influence the water bal-
ance of forests. Quantifying the water balance of logs however, indicated a signifi-
cant amount (25%) of water landing on logs is stored and slowly evaporated. The
water coming out the bottom has 10-20 times the concentration of carbon and
nitrogen than water landing on the logs. More nitrogen was lost from the logs via
water flow than was added by rainfall, indicating that logs are a source rather than
a sink of nitrogen.

findings
to date

Oregon State University
Corvallis, OR  97331

541•737•4286

CC
AA

SS
CC AA

DD
EE

CC
EE

NN TT
EE

RR



7/01

O  R  E  G  O  N

WILLAMETTE
NATIONAL
FOREST

PORTLAND

EUGENE/
SPRINGFIELD

SALEM

5i

S A L E M

E U G E N E /
S P R I N G F I E L D

A L B A N Y

5i

20u

58o
126

22o

RD
15

RD
19

Cougar
Reservoir

BLUE
RIVER

McKENZIE
BRIDGE

20u 126
**

*
** *

Project Contacts:

Mark Harmon
Principal Investigator

Dept of Forest Science
Oregon State University
mark.harmon@orst.edu

(541) 737-8455

Robert Griffiths
Microbiology

Dept of Forest Science
Oregon State University
Bob.Griffiths@orst.edu

(541) 737-6559

Art McKee
Andrews Forest Director
Dept of Forest Science
Oregon State University

mckee@fsl.orst.edu
(541) 750-7350

Fred Swanson
Research Geologist

PNW Research Station
fswanson@fs.fed.us

(541) 750-7355

Log Decomposition
Study Sites

HJ Andrews
Experimental  Forest

*

THE LOG DECOMPOSITION STUDY

publications

As the logs decomposed, the abundance of fungal fruiting bodies or mushrooms in-
creased markedly. This not only paralleled the increase in activity of these species, but
also resulted in a net movement of nutrients out of logs. This process, combined with
losses from waterflow, indicate these logs lost nutrients early in the decomposition pro-
cess. This was especially surprising because prior thinking was that nutrients would be
tied-up or immobilized in rotting wood. Time will tell if this trend will continue or if
nutrients will eventually follow the currently accepted theory.

Nitrogen fixation, the process of converting atmospheric nitrogen to a biologically
available form, increased steadily throughout the first 8 years of log decomposition
and leveled off by 12 years. This process is greatest in the species and layers of log
structure exhibiting the fastest decomposition rates. Current work indicates that nitro-
gen fixation in woody debris following disturbances can be as high as atmospheric
inputs (a major input) for several decades.

Although there has been considerable work in the Pacific Northwest on log decompo-
sition, the early results suggest that differences in Douglas-fir and western hemlock
decomposition rates are not nearly as large as prior work suggested. Vast differences
exist between species, however, with an estimated half-time (time for half to disap-
pear) of 15 years for Pacific silver fir and 100 years for western redcedar — this is
despite the fact that log size and environment are identical. Our experiments examin-
ing the effect of size are also yielding unanticipated results; Pacific silver fir decom-
position rates decreased only slightly with size, whereas western redcedar decreased
20 fold from the smallest to largest diameter logs examined.

We are now incorporating the information about these processes into a computer simula-
tion model used to predict the effects of species, size, and environment on the decomposi-
tion and nutrient cycling processes of woody detritus. Once the model is tested, it could
become an important tool to predict how management affects this important habitat.

Carpenter, S. E., M. E. Harmon, E. R. Ingham, R. G. Kelsey, J. D. Lattin, and T. D. Schowalter.
1988. Early patterns of heterotroph activity in conifer logs. In Fungi and Ecological Distur-
bance. Proceedings of the Royal Society of Edinburgh 94B:33-43.

Harmon, M.E. and J. Sexton. 1995. Water balance of conifer logs in the early stages of
decomposition. Plant and Soil 172:141-152.

Harmon, M.E., J. Sexton, B.A. Caldwell, and S.E. Carpenter. 1994. Fungal sporocarp medi-
ated losses of Ca, Fe, Mg, Mn, N, P, and Zn from conifer logs in the early stages of decom-
position. Can. J. For. Res. 24:1883-1893.

Harmon, M.E. 1992. Long-term experiments on log decomposition at the H. J. Andrews Experi-
mental Forest, Oregon. USDA Forest Serv. Gen. Tech. Rep. PNW-GTR-280. 28 p.

PUBLICATION REQUESTS:
tlowry@fs.fed.us


