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Riparian Litter Inputs to Streams in the 
Central Oregon Coast Range

Riparian zones have been defined as areas of terrestrial
and aquatic ecosystem interaction. These areas provide the
shade, terrestrial litter, and large wood that are needed to
maintain stream functions and processes.

Riparian zone vegetation can influence terrestrial and
aquatic food webs through variations in the amounts, timing,
and nutritional content of leaf litter inputs. Coniferous and
deciduous overstories likely provide different nutritional subsi-
dies to these systems, but there is limited information about
how these litter inputs may differ from one another. There is
also a lack of knowledge about how riparian area characteristics, including
lateral slope and vegetation composition and density, may lead to differences
in litter input.

The central Oregon Coast
Range provides an ideal opportuni-
ty to study how different riparian
forest compositions influence
streams. Current management reg-
ulations in Oregon require improv-
ing stream habitat for fish, particu-
larly salmonids. Because the pri-
mary issues of concern for riparian
areas have been stream tempera-
ture and in-stream structural wood,
regulations have tended to pro-
mote the retention of existing
conifers and conversion of hard-
wood-dominated areas to conifers.
This has prompted questions
regarding how deciduous and
coniferous riparian forests differ in
their influence on streams and
stream biota.

CFER-affiliated graduate stu-
dent Stephanie Hart was particular-
ly interested in the influence of
overstory vegetation and topogra-
phy on litter inputs to streams.
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Under the direction of her advisors, Dave Hibbs and
Steve Perakis, Hart investigated lateral and vertical litter
inputs to 16 headwater streams in coastal Oregon ripari-
an forests. She selected eight riparian sites with a
Douglas-fir-dominated overstory and eight sites with a
red alder-dominated overstory. At the eight Douglas-fir-
dominated sites, red alder was also present streamside,
but dropped off dramatically 5 m upslope. The eight
deciduous sites, however, had almost no conifers pres-
ent.

Throughout an annual cycle, Hart assessed how lit-
ter inputs were influenced by composition or density of
red alder or Douglas-fir overstory, associated understory
species, and lateral slope. In this summary article, results
addressing the following questions about deciduous-
and coniferous-dominated riparian forests of the central
Oregon Coast Range through an annual cycle are pre-
sented: 

• How do vertical and lateral litter inputs differ?
• How does lateral slope adjacent to the stream

relate to lateral inputs?
• What is the temporal pattern of vertical and later-

al litter movement?
• How do nitrogen and carbon concentrations dif-

fer?
Hart used a combination of vertical and lateral litter

traps (Figure 1) to examine differences in input and lat-
eral movement of litter between riparian overstory
types with varying slopes. She collected vertical and lat-
eral litter monthly between August 2003 and August
2004. After collection, the litter was dried and sorted
into seven litter types (coniferous needles, coniferous-
other, deciduous leaves, deciduous-other, understory,
twigs, and unidentifiable litter parts). Sorted samples
were weighed and analyzed for carbon and nitrogen
content.

Results from the study found that deciduous sites
provided more litter to streams, especially when they
had steep topography, than coniferous sites. Vertical lit-
ter input from deciduous sites (504 g/m2/yr) exceeded
that from coniferous sites (394 g/m2/yr) over the entire
year (F1,14 = 8.4; P = 0.01; Figure 2).  

Annual lateral inputs from deciduous sites (109
g/m/yr) were 46 g/m (95% CI: 1.2(94.5) more than lateral
inputs from coniferous sites (63 g/m/yr; F1,14 = 4.4; P =
0.05; Figure 3). Lateral inputs calculated for a 4 m-wide
stream accounted for 9.8% of the total inputs at decidu-
ous sites and 7.4% of the total annual inputs at conifer-
ous sites.

Seasonally, November and, to a lesser extent,
January were pivotal months differentiating vertical lit-
ter inputs from deciduous and coniferous sites (Figure
4). Lateral inputs were significantly higher in November
for deciduous sites (Figure 5). Overall, lateral inputs
were greatest in autumn months for both overstories,
but were proportionately most important in winter
(Figure 6). 

Consistent with other studies in the Pacific
Northwest, red alder litter was found to have greater
nitrogen concentrations than conifer litter. Other litter
types, including coniferous needles,   coniferous-other”,
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Figure 2. Mean annual vertical litter inputs (95% confidence interval) 
from deciduous and coniferous sites.

ConiferousDeciduous

Vertical

0

25

50

75

100

125

150

L
at

er
al

 in
p

u
ts

 (
g

/m
/y

r)

Lateral

0

25

50

75

100

125

150

Figure 3. Mean annual lateral litter inputs (95% CI) from deciduous
and coniferous sites.
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and twigs, produced on red alder
sites or sites where red alder had
previously been present also tended
to have equal or higher nitrogen
concentrations. These higher nitro-
gen concentrations are explained
by alder’s symbiotic relationship
with a nitrogen-fixing bacteria that
results in the production of nitro-
gen-rich soils. 

Nutrients from litter are not
only available for plant uptake, but
are also transported into streams.
The annual nitrogen flux entering
each meter-length of a standard 4
m-wide stream at deciduous sites
(42 g N/m of stream) was twice that
of coniferous sites (21 g N/m of
stream). Annual total litter carbon
flux into each meter-length of a 4
m-wide stream was estimated to be
1154 g C/m of stream at deciduous
sites and 880 g C/m of stream at
coniferous sites. On average,
autumn months accounted for 46-
59% of annual vertical C flux and
56% of annual vertical N flux at
coniferous and deciduous sites. 

In general, the importance of
seasonal nutrient fluxes to aquatic
food webs is contingent on addi-
tional factors like temperature and invertebrate com-
munities, which were not considered in this project.
Conditioning and decomposition of detritus and its
effect on invertebrate, amphibian, and fish diets are
being examined by other CFER researchers (see 2005
CFER Annual Report). The synthesis of this information
will provide a broader understanding of the influences
of woody plant community composition in riparian
areas on food chains and response of consumer organ-
isms of interest.

Red alder is a species that can alter its environment

dramatically, and its impacts on the terrestrial and
aquatic environments are complex. The results from
Hart’s study suggest that red alder-dominated riparian
zones of the central Oregon Coast Range have signifi-
cantly different quantities, timing, and quality of leaf
litter inputs to streams than conifer-dominated forests.
Management activities that result in changes to riparian
forest overstories will likely have a substantial influence
on the delivery of nutrients and the structure and com-
position of food webs in these ecosystems. ❑

Continued from page 2
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Figure 4. Median monthly vertical litter inputs (95% CI) in each collection month. November and January
were the only months that differed based on overstory type after Bonferroni adjustment.
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Figure 5. Median monthly lateral litter inputs (95% CI) in each collection month. November was the only 
month that differed based on overstory type after Bonferroni adjustment.
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More details on this study are available in the thesis titled   Riparian Litter
Inputs to Streams in the Central Oregon Coast Range” (Hart 2006). You may

request a copy of the thesis as a pdf or CD from the CFER program office. 

Stephanie Hart recently received her
MasterÕs degree from the Department of
Forest Science at Oregon State University.
She will continue to conduct research in the
Department as a Faculty Research Assistant
for Drs. Brenda McComb and Andy Gray.  

Dave Hibbs is program coordinator and
a forest ecologist for the CFER program. He
also serves as a professor in the Department
of Forest Science at Oregon State University.

Steve Perakis is a research ecologist with
the USGS Forest and Rangeland Ecosystem
Science Center and a scientist on the CFER
research team.  He also holds a courtesy
appointment in the Department of Forest
Science at Oregon State University.

Continued from page 3
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Figure 6. Calculated percent of lateral monthly to total monthly inputs for a 4 m-wide stream.

Georeferenced Bibliography of
Coastal Cutthroat Publications 

The life history of coastal cutthroat trout is arguably the most complex of the
Pacific salmonids and is one of the least studied. Sea-run populations once support-
ed robust recreational fisheries; however their numbers have declined in the past
20 years, and their status may be more critical than other anadromous salmonids
of the Pacific Northwest. We have even less information on the status of
nonanadromous (potamodromous) forms of this species. There is a critical and
immediate need to identify the location, life-history form (e.g., anadromous or
nonanadromous), estimated size, and likelihood of persistence for existing popula-
tions of coastal cutthroat trout in Washington and Oregon. To address this lack of
information, USGS scientists Bob Gresswell (Forest and Rangeland Ecosystem
Science Center/Northern Rocky Mountain Science Center) and Pat Connolly
(Western Fisheries Research Center) and their colleagues developed a geo-refer-
enced bibliography for coastal cutthroat trout of this region. The database consists
of a customized geographic information system (GIS) linked to a geo-referenced
bibliography of over 550 citations covering 1400 bodies of water. A query page
allows for searches by author, keyword, body of water, sub-basin, and year. A click-
able map also allows for searches by basin. The bibliography can be accessed at
http://ocid.nacse.org/nbii/cutbib/index.php. 

To view a list of additional publications available from the CFER program,
please visit our Web site at http://www.fsl.orst.edu/cfer

“

“
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ANNOUNCEMENTS

Personnel Update
Christian Torgersen started work in 2002 for the CFER program as a post-

doc for Bob Gresswell, but he quickly moved into the role of landscape ecolo-
gist for the CFER Science Team. This year Christian will be relocating to Seattle,
Washington where he will reopen the FRESC Cascadia Field Station at the
University of Washington. Despite the move, Christian will continue to collabo-
rate with CFER scientists in landscape modeling and stream fish ecology.

Irene Schoppy recently joined the CFER team as the program’s new
Administrative Assistant. She comes to CFER after twelve years with the Federal
Aviation Administration where she worked as a computer programmer. As the
CFER Administrative Assistant, Irene oversees the main CFER program office and
is responsible for facilitating communication among CFER personnel and coop-
erators. If you have any questions regarding the program, please fill free to
contact Irene at 541-737-7612.

Congratulations!
Congratulations to Tom Giesen on the success-

ful completion of his M.S. thesis titled   Four
Centuries of Soil Carbon and Nitrogen Change
after Severe Fire in a Western Cascades Forest
Landscape.” Tom was a student in the Department
of Forest Science working with USGS scientist
Steve Perakis. Tom has recently started a doctoral
program at the University of Idaho working with
Gary Machlis.

Tom’s thesis is available by request from the
CFER program office or can be downloaded from

the Oregon State University Valley Library at http://hdl.handle.net/1957/785
(scroll to the bottom of the reference page for access to the pdf). 

New Publication
Nitrogen and calcium are essential nutrients for healthy forests. A recent arti-

cle coauthored by USGS and CFER scientist Steve Perakis and colleagues found
that cycles of these nutrients in Oregon coastal forests are more tightly linked to
one another than previously recognized. Across a range of sites, high levels of
soil nitrogen strongly reduced calcium availability to trees. Detailed study of one
site showed that rainfall was the primary source of soil calcium reserves tapped
by trees. Intensive forest harvest can deplete this calcium reserve more rapidly
than it is replenished, which is likely to impact long-term forest health and pro-
ductivity. Continuing work is evaluating the potential to offset calcium deficien-
cies by planting different tree species and using calcium fertilizers.

For more information on this study and its results see: Perakis, S.S., D.A.
Maguire, T.D. Bullen, K. Cromack, R.H. Waring, J.R. Boyle. 2006. Coupled nitrogen
and calcium cycling in forests of the Oregon Coast Range. Ecosystems 9:63-74.

“



6

Items of
Interest

Forests Feed Streams in the Oregon Coast Range
The debate over policies and prac-

tices of riparian forest management has
focused historically on the role of ripari-
an forests in providing shade and large
woody debris to streams. An ignored yet
critical role of riparian vegetation is as a
source of nutrition for riparian food
webs. A multi-disciplinary study was
established within CFER to address this
issue. One part of this work, funded by
the Oregon State University College of Forestry Fish and Wildlife Habitat in
Managed Forests Research Program, examines how variations in quality and com-
position of riparian litter influence its incorporation into terrestrial and aquatic
food webs. On Thursday Feb 9th, CFER-affiliated graduate student Joselin Matkins
presented her results-to-date on this topic at the steering committee meeting of
the Fish and Wildlife Habitat program.  This work is revealing that red alder and
Douglas-fir leaf litter have surprisingly similar rates of decay over 2 years, but that
alder decays much more quickly in initial months. This rapid early decay is likely to
enhance the incorporation of red alder litter into riparian food webs before being
flushed out by winter flood events. 

Burning Topics Discussed at Wildfire Symposium in
Southwestern Oregon 

On February 8, CFER scientists presented talks at the Tri-Forest Ecosystem
Management symposium addressing wildfire research in southwestern Oregon. Jeff
Shatford and Dave Hibbs organized the afternoon session, and spoke on results of
natural regeneration 10-20 years after wildfire. CFER-affiliated graduate student
Jessica Halofsky also presented her research on fire severity and post-fire vegeta-
tion recovery in riparian areas of the Biscuit Fire. The major audience for the sym-
posium was federal land managers, many of whom have experienced at least one
of the major fires in southwestern Oregon, or have been involved in fire restora-
tion planning and implementation efforts in the region.

Annual CFER Report Available
Early in 2005, CFER began distribution of its Annual Report. The report con-

tains summaries of research addressing responses by birds to fire mosaics, tree
species effects on nutrient cycling, the influence of riparian vegetation on stream
conditions, and many other topics. Copies of the report can be obtained as a PDF
file (http://www.fsl.orst.edu/cfer) from the CFER web site or requested as a hard
copy from the program office (541-737-7612 or cfer@fsl.oregonstate.edu). 

This year we would like to ask for your input on the value and effectiveness of
the report by requesting your participation in an online survey. The survey can be
accessed on CFER’s home page. 

We appreciate your filling out this short assessment of the report! It is hoped
that this type of feedback will help CFER better address the information needs of
our clients!
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Up Coming Events
Managing for Biodiversity in Pacific Northwest Forests:
Strategies and Opportunities

An upcoming conference co-sponsored by CFER, the US Forest Service, PNW
Research Station, and Oregon State University is being organized to provide
information relevant to the wide diversity of publics interested in the conserva-
tion and management of biodiversity in Pacific Northwest forests. The event
titled Managing for Biodiversity in Pacific Northwest Forests: Strategies and
Opportunities” will be held 5-7 June 2006 in Portland, Oregon. Invited oral pre-
sentations by regional experts will address the following topics:

• Biodiversity concepts, definitions, framework
• State of biodiversity in PNW forests
• Social and economic context for valuing and managing forest

biodiversity 
• Ecological considerations and management approaches at different

scales
• Invasive species effects on biodiversity management
• Special habitat considerations in biodiversity management
• Effects of fire and fuels on biodiversity management
• Stand management strategies and opportunities
• Monitoring and measuring success

For additional information, please contact the Forestry Outreach Office, OSU
(541-737-2329).

Western Oregon BLM's State-of-the-Science Review
On June 15, you are invited to participate in the Western Oregon BLM's

State-of-the-Science Review to be held on the campus of Oregon State
University. As part of the BLM’s Resource Management Plan (RMP) revisions
process, experts were identified to conduct "State-of-the-Science" reviews on
seven topics: wildlife use of dead wood, forest management effects on peak
stream flows, aquatic habitat management strategies, human community
resiliency, application of landscape dynamics concepts, young stand manage-
ment, and the role of BLM lands in multi-ownership landscapes. The purpose of
these reviews was to assess the state of the knowledge and identify areas of
agreement and areas of uncertainty for complex issues central to the RMP revi-
sions and forest management in general. The June workshop, co-sponsored by
CFER, is designed to bring together scientists and forest managers to discuss the
reviews and share relevant information and knowledge with interested citizens,
interest groups, and cooperators. The agenda and registration information will
be posted on the CFER website. 

Remember to visit our Web site at 
http://www.fsl.orst.edu/cfer to learn more about the 

CFER program’s activities and view available publications.
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CFER News is produced quarterly
as a contribution of the Cooperative
Forest Ecosystem Research (CFER) pro-
gram. The CFER program was estab-
lished as a cooperative venture
between USGS Forest and Rangeland
Ecosystem Science Center, the Bureau
of Land Management, the Oregon
Department of Forestry, and Oregon
State University. CFER is a partnership
that works closely with resource man-
agers, researchers, and decision-mak-
ers to develop and convey reliable
scientific information needed to suc-
cessfully implement ecosystem-based
management in the Pacific

Northwest. Send your comments, arti-
cle ideas, and requests to be added
to our mailing list to:

Janet Erickson, Editor
CFER Program
301M Richardson Hall
Department of Forest Science
Corvallis Oregon 97331-5752
Office phone: 541-737-6593
E-mail: Janet.Erickson@orst.edu

Back issues of CFER News are
posted at http://www.fsl.orst.edu/cfer
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