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Abstract

We studied 80 to 130 yr-old Douglas-fir (Pseudoisaga menziesti (Mirb.) Franco) stands occurring on fluvial terraces and alluvial
fans in the French Pete Creek valley. Our primary goals were 1o estimate productivity of these stands, examine relationships
among landform characteristics. stand characteristics and productivity measures. and delermine it productivity dilfers on terraces
and fans. Productivity was measured as site index. leaf arca index. mean annual volume increment. and periodic annual volume
increment. Productivity on terraces did not differ significantly from that on fans for any measure. Spatial variability (due to plots
within stands) in height (p=0.0002) and sitc index {p=0.004) was signilicantly greater within terruce stands than fan stands.
Site index of Douglas-lir stunds (King 1966) on the valley floor (34 m) was greater than thar estimated for surrounding
uplands {31. 25 or 24 m depending on data source). In the South Fork McKenzic basin only 16-28 % of the riparian zones arc on
wide alluvial depesits similar to those on onr French Pete valley floor study arca. In part for this reason the results of this study
cannot be extended directly to the nearby landscape. The current President's Plun (USDA Forest Service and USDI Burcau of
Land Management 1994} calls for approximately 4.400.000 ha of riparian reserves on which timber harvest would be signifi-
cantly restricted. This study indicates that when riparian reserves in the Western Cascades include wide vafley floors, they may

mclude seme of the more productive stands in a basin.

introduction

There is little published information on stocking
or productivity of conifer forests in valley floors
of the Pacific Northwest, and how this compares
with adjacent uplands. Most studies of Pacific
Northwest riparian plant communities have fo-
cused on productivity of hardwood, shrub, and
herb species {e.g.. Campbell and Franklin 1979),
successional trends and processes (e.g.. Fonda
1974, Agee 1988, Gecey 1988, Van Pelt 1991) or
characterization of plant associations (Lee 1979,
1983). Some have included tree density. basal area,
biomass or leaf area. but do not include produc-
tivity or make comparisons with uplands sites (e.g.,
Lee 1983, Gregory et al. 1991). Andrus and
Froehlich ( 1987) estimated tree density, basal area
and volume from samples of riparian vegelation
along 28 streams (estimated second to third or-
der) in the Central Couast Range of Oregon, Pro-
ductivity {e.g., increment, site index) was not
measured, however, and all but one sweam had
terraces dominated by hardwoods.
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This lack of information is particufarly acute
becausc potential uses of these stands—for ex-
ample. cutting for timber versus maintaining shade
and logs for stream ecosystems (Gregory et al.
1991) and riparian habitat for wildlife (see pa-
persin Raedeke 19883 —often conflict (Pedersen
1988). The President’s current plan ¢alls for about
4,400,000 ha (10,800,000 ac) of riparian reserves
{Espy and Babbitt 1994). Thus estimates of the
productivity of these areas. especially relative to
adjacent upslope areas. are important.

The goals of this study were to document Dou-
glas-fir productivity on the floor of a fifth-order
stream valley in the western Oregon Cascades,
exanine relationships among stand characteris-
tics and productivity measures, test for differences
in productivity and in spatial variability of pro-
ductivity between landforms (fluvial terraces and
alluvial fans, terms defined in Study Area), and
compare productivity of valley-tloor stands with
existing data for upland stands.

A fifth-order stream was chosen because they
are commeon enough to be important, and they are
typically bordered by fluvial terraces and alluvial
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fans. Smaller streams in the region often lack such
landforms and are dominated by adjucent upland
stands (Swanson and James 1973). Larger streams
may have broader flood plains and terraces so allu-
vial fans are unimportant, and may be bordered by
extensive stands of deciduous riparian vegetation
{Hawk and Zobel 1974), complicating compatisons
with adjacent coniferous stands.

Productivity measures and stand characteris-
tics were determined on (we valley-floor land-
forms, fluvial terraces and alluvial fans, both sup-
porting mature Douglas-fir (Pseudotsuga nienziesii
{Mirb.) Franco) stands. These landforms differ
in several characteristics, including genesis, soil
and shape. The productivity measures chosen were
site index, leaf arcu index, periodic annual vol-
ume increment, and mean annual volume incre-
ment, The stand characieristics chosen were age,
mean diameter, height, tree density, Reineke’s stand
density index, basal area and volume.

Study Area

Research was conducted on the valley floor of
French Pete Creek, a fifth-order tributary of the
McKenzie River in the western portion of the
Oregon Cascades Range (Figure 1). The 6-km-long
study reach is located upstream from the South

Fork McKenzic River and drains a watershed area
of 84 km?*. Altitude of the valley-floor study area
ranges trom 550 m to 800 m. Mature Douglas-fir
stands now dominate the forest; however, the
late-successional vegetation type is the western
hemlock (Tsuga heterophylla {Rat.} Sarg.) series
(Hemstrom et al. 1987).

French Pete Creek lies within the Three Sis-
ters Wilderness Area and has never been logged.
The prependerance of even-aged stands 80 to 130
years-old (based on ages of the oldest trees; stand
origing 1856 to 1906) result from large fires in
the basin during the late 19th century. Older stands
are rare and occur as isolated patches. Mixed stands
of alder (Alnus rubra Bong.). bigleaf maple (Acer
macrophylium Pursh), western redeedar {Thiga
plicata Donn ex D. Don), western hemlock, and
Douglas-tir occur on some terraces along with
80 to 130-yr-old Douglas-fir stands. Flood plains
usually support alder. The Douglas-fir stands we
studied are classified in the Tsuga heterophylla/
Berberis nervosa, Tsuga heterophylla/ Berberis
nervosa-Gaultheria shallon, and Tsuga hetero-
phylla/ Gaultheria shallon plant associations, all
of which are common on well-drained, gravelly
soils n the western Cascades (Hemstrom et al.
1987).

THREE
SISTERS
WILDERNESS

FRENGCH PETE
CREEK

Figure |. Locution ol the study area along lower French Pete Creek in the central Western Cascades in Oregon.
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Four major landforms make up the French Pete
Creek valley floor: the channel, active flood plain,
fluvial terraces and alluvial fans. A geomorphic
surface (or “surface™) is a specific example of a
landform, such as an individual fluvial terrace or
alluvial fan (Figures 2 and 3). The width of the
valley floor ranges from 9 mto 170 m in the study
area. The active flood plain, and low-flow and
flood channels, together occupy 14% of the val-
ley floor, are frequently flooded. and generally
do not support mature forest.

Methods

The channel. active flood plains, fluvial terraces,
and alluvial fans were identitied, and the entire
valley floor was mapped according to these land-
forms (Figure 3. Table 1) as part of another study.
We wanted to summarily characterize the soil en-
vironment of this valley tloor, not to examine
elfects of soils on inter- or intra-stand variability
in productivity. Soil was described in one 60-100
cm deep pit on each of three terraces and three
fans chosen at random from those sampled for
tree growth. Texture (hygrometer method, Day
1963), organic matter {Walkley-Black method,
Nelson and Sommers 1982) and total nitrogen
{micro-Kjeldaht method, Jackson 1958) of soil
at the depths 0-15 cm and 15-60 cm were deter-
mined.

Stand Selection

Color infrared aerial photographs {1:8000) were

wood, conifer. or mixed) and approximate stand
age based on crown characteristics on the valley
floor. The landform map was overlaid with the
tree cover map.

Stands selected for vegetation sampling met
the following criteria: they were (1) located on
terraces or tans (since other valley floor landforms
did not support Douglas-{ir), (2} dominated by
80- to 130-yr-old Douglas-tir (>80% of stand basal
arca}), and (3) located in stands large enough to
contain at least five dominant or codominant
Douglas-fir trees (generally 0.1 ha or larger). Old-
growth stands (all with dominants much older than
130 years) and mixed stands (mixtures of broad-
leaved trees and conifers) were not sampled to
avoid confounding landform with large differences
in age and species composition. Portions of stands
with pockets of canopy tree mortality apparently
caused by root rot, and deeply incised channels
(up to 13 m) on alluvial fans that often did not
support Douglas-fir made up a small. unknown
proportion of the area and were avoided.

Seventeen percent (by area) of the terraces and
86 % of the fans met these criteria (Table 1). Many
terraccs supported over 20 % broadleaved spe-
cies and so were not sampled. Stands on 14 fans
and 10 terraces were chosen for sampling.

Field Sampling

French Pete Creek field sampling, conducted in
1986 and 1989_ varied in relation to the size of
the geomorphic surface. On surfaces large encugh

used {o map tree cover based on coniposition (hard- to centain them, systematically located
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Figure 2. Diagrammalic cross-section of a hypothetical valley (loor Hlustrating tvpical topographical relations of the four land-
forms identified in the study area. Note that alluvial fans are not necessarily paired.
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TABLE 1. Covertypes on the French Pete Creek valley floor,
lotal area 41.2 ha.

Cover tvpe Percent of total arca
Channels 14
Terruces: 62
Coniler. suitable for sampling 11
Coniler. unsuitable, old-growth 12
Couiler, unsuitable, not old-growth
Conifer/Hardwood mix 1
Pure alder 5
Maple, maple/alder mix, other hardwood 5
Non-tree 10
Fans: 24
Conifer, suitable for sampling 20
Conifer, unsuitable, old-growth 3

Conifer, unsuitabic, not old-growth |

variable-radius prism plots were used to estimate
site index and stand productivity measures.
Variable-radius plots were placed at 25 m inter-
vals on lines spaced 20 to 30 m apart. Plots were
placed 20 m from the edge of the surface 10 avoid
the potential effects of abrupt topographic changes
at surface cdges.

In each plot, tree counts were obtained using
a prism with a basal-area factor of 4.6 m*ha.
Diameter-outside-bark at breast height {dbh) was
recorded for tallied trees. Five (rarely 3 to &) domi-
nant or codeminant Douglas-fir trees (herein called
site index trees) were selected for increment cor-
ing (2 cores), height measurcment and site index
estimation. We chose only trees with no evidence
of radial growth suppression to avoid problems
from early competition from over topping trecs
and shrubs. Age at breast height (1 core only),
bark thickness, sapwood thickness. and number
of rings in the outer-most centimeter were recorded
for these trees. A total of 56 prism plots on 5 ter-
races and 6 fans were sampled.

On 5 additional terraces and 8 additional fans
with stands too small to contain prism plots, a
minimum of 5 dominant or codominant Douglas-fir
trees were selected for site index estimation.

Calculation of Productivity Measures

Several characteristics of the current stand were
estimated from the field sampling. Data obtained
from dominant and codominant trees were used
to estimate sitc index at 50 yr (King 1966) for all
plots and surfaces. Current volume of trees with

measured height was estimated directly from dbh
and height of site index trees (Walters et al. 1983).
We modeled volume of these trees as: log{volume,
m?) = -8.181 + 2.146%log{DBH, cm} + 0.02900%
(Plot SI. m) using standard regression procedures
{n=395, 12=0.90, s.e.e.=0.11 m’). The resulting
equation was used to estimate tree volumes that
were in turn used to estimate prism plot volumes
using the tree-factor approach (Husch et al.
1982:220-241).

From trees with the needed measurements,
equations were developed for diameter increment:
DBHine (cm/yry = 2.9417 + 0.55930 InDBH +
0.29084 In(BAL+1) - 0.47469 In(BAL+3) -
1.23306 In (plot age) (n=249, 1’=0.166, s.e.e.=
0.3764 cm/yr) where BAL=basal arca of larger
trees (m*ha): for diameter inside bark:
DIB=0.89963 DBH: and for height increment:
HTinc (m/yry = 1.1469 + 0.007398 PlotSI -
0.259045 In{plotage) (n=344, r'=.67. s.c.e,=0.028
m/yr).

These equations were used to estimate annual
volume increment. when tree measurements of
radial increment and site index were not avail-
able. Growth for each plot was expressed as pe-
riodic annual increment, and mean annuat incre-
ment, and was averaged for each stand, We present
net growth rates {gross growth minus mortality)
because we could not estimate mortality on these
temporary plots. We chose 1o not use a regional
stand growth model (e.g.. DFSIM by Curtis et al.
1981, SPS by Arney 1984) to calculare growth
rates because we had much radial growth data
specific to these stands.

Reincke's stand density index (SDT) was cal-
culated according to Daniel et al. (1979), Leaf
area was estimated by assigning a value of 0.54
(m*ecm?) to the ratio leaf area:sapwood area (War-
ing etal. 1982) lor 337 trees with measured sap-
wood. For 311 trees without sapwood measure-
ments, sapwood was estimated by a regression
model of the form: log(sapwood area, cm?) =
0.2895 + 0.7819*log(BA. cm™) (n=337, r’=(0.62,
s.e.e.=0.26 cm?®). then leaf area was estimated as
above. Leaf area index (LAI) was calculated for
each plot using the tree-factor approach in which
values for individual trees are weighted by the
tree factor to obtain an areal estimate for the piot
(Husch ct al. 1982:220-241),

Volumes and leat areas of trees in lower canopy
classes were probably overestimated because data
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from dominants and codominants were used (o
build the estimating equations. The effect of this
bias on reported volumes, volume growth rates,
and LAI values is probably unimportant because
smaller trees make up a small proportion of the
total volume and leaf area. Additionally, the ef-
fect on estimates in cach stand 1s in the same di-
rection (overestimation). and of similar size be-
cause stand diameter distributions are all similar
(not significantly different from normal, p>0.05
in all cases, Shapiro and Wilk 1965, and vari-
ances are not significantly different. p=>0.05 by
Bartlett’s test for homogeneity of variances, Steel
and Torric 1980). For these reasons it probably
has little effect on comparisons of stand means
in an analysis of variance.

Statistical Analyses for French Pete Creek
Data

For each of 13 measures (for all plots: average
age, mean dbh and height of site index trees; ad-
ditionally for prism plots; mean dbh, site index,
stand density. basal area, volume, mean annual
volume increment, periodic annual basal area and
volume incremenis, stand density index and leafl
area index). we tested the hypotheses that pro-
ductivily of north-facing and south-facing fans
was cqual and that productivity of terraces and
fans was equal. We used independent contrasts
in an analysis of variance for a nested, unbalanced
design (general linear modeling, Steel and Torrie
1980 to test each hypothesis:

Deprees of freedom
Prism Age &

Source plots Sl plats

landform 2 2
N-facing fans vs. S-facing fans 1 1
Fans vs. Terraces 1 1

Stands within Landforms 8 21

(cxperimental error)
Plots within Stands (sampling error) 45 43
Corrected total 66

rn
L

Kendall’s Tau rank correlation coefficient
(Conover 1980) was used to evaluate relation-
ships among elevation above stream, slope, age,
and measures of productivity, Rank correlation
was used since variance of some of the corre-
lated variables was not unitorm and some of the
relationships were nonlinear.

For each measure we also tested the hypoth-
esis that variabtlity within north-and south-fac-
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ing fans was equal using an F-ratio of the plot-
within-stand variance for the north-facing fans
over the plot-within-stand variance for the south-
facing fans. For each measure we then tested the
hypothesis that variability within funs and terraces
was equal using an F-ratio of the plot-within-stand
variance for the fans over the plot-within-stand
variance for the terraces. Correlations between
stand means and variances were negative for most
measures but were not significant (alt p > 0.03),
so no correction for correlation of the variance
with the mean was needed.

Comparisons with Uplands Data

We compared data {or stands on the French Pete
Creek Valley floor with prism plot data for stands
in the surrounding central portion of the western
Cascades in Oregon collected by Hemstrom ct
al. (1987) (eco-plot data) and by the Willamette
National Forest in the 1981 National Forest In-
ventory (NFT data}. We used eco-plot data for the
South Fork McKenzie River basin that met our
sampling criteria for French Pete valley floor
stands, Douglas-fir basal area at least 80 % and
stand age B0-130 years. We used NFI data
(Willamette National Forest 1990) from stands
within 48 km of French Pete Creek that were in
the NFI stand types mapped for the slopes above
our study reach and in the elevation range of those
slopes (520-1680 m). Restricting NFI stands to
those that met the Douglas-fir basal aren and stand
age criteria gave too few stands to make com-
parisons, so we were unable to calculate stock-
ing or productivity measures. We selected domi-
nant and codominant trees that had no damage or
defect and calculated Douglas-fir site index (King
1966) tor each stand.

Comparisons between French Pete valley floor
and uplands stands used F-ratios in ANOVASs for
unbalanced designs weighted by the number of
prism plots i the stand (general lincar model-
ing, Steel and Torrie 1980):

Degrees ol freedom
Prism Age &

Source plots . Slplets
Data source (French Pete valley floor | |

vs. surrounding western Cascades)
Stands within Data source {error) 25 38
Corrected total 26 39

Degrees of freedom were less for measures
available only on our prism plots.



TABLE 2. Characteristics of sampled fluvial terraces and alluvial fans.

Characteristic

Fluvial terraces

Alluvial fans

Number sampled
Percent of valley tloor
Average width

Length

Size

Origin of material

10

115 (all terraces 62%)
8-83m

30-345 m

<0.1-0.6ha(lis 2.3 ha)
French Pete Cr.: gravel bars,
abandoned channels, channel levees

14

20% (all fans 24%)
23-202 m

22-180 m

0.1-1.4 ha

Tributary streams: bedload and debris
worrent material
Cone-shaped with apex where a tributary

Shape Usually oblong. parailel French Pete Creek
Slope <2%
Aspect Down stream (approx. West)

Average elevation above low- 1.5-54m
flow water surface
Rock fragmenls’

Soil texture®

Rounded. 40-705¢ by vol,
Sandy loam to Joam

Soil orgame 0-15 em: 1.2-8.5%
matter? 15-60 cm: 3.5-57¢%
Total seil 0-15 em: 0.03-0.10%

nitrogen® 51-60 cm: 0.04-0.12%

Soil classification®
rarely Typic Ustorthents

Usually Typic Ustochrepts.

stream cxils a side valley

8-25%

Towards main channel (10 face North.
4 face South)

3-17m

Angular, 40-70% by vol.
Sandy loam to loam
5.7-90%

2.6-4.0%

0.06-0,17%

0.04-0.06%

Usuaily Tvpic Ustochrepts

“ Based en one pit in ¢ach of three terraces and three fans,

* Based on soil pits and unpublished soil temperature und climatic data from similar elevations on the H.J. Andrews Experimental

Forest. 30 km north.

The above ANOVAs were performed on ranks
of the data (Conover and Iman 1981) for mea-
sures with variances found to be nenuniform us-
ing Bartlett’s test (Steel and Torrie 1980) or re-
siduals found to be non-normally distributed using
the Shapiro-Wilk test (Conover 1980).

Results and Discussion

Terraces and Fans

Fluvial terraces cover over 60 % of the valley
floor, are chlong, and slope gently downstream
(Table 2). Alluvial fans cover only 24 % of the
valley floor, are cone shaped, and slope more
steeply either north or south towards French Pete
Creek. Terraces arc made of gravel bars, abandoned
channels (Figure 3), and channel levees—mate-
rial that has been worked over and sorted by a
fifth order stream so that rock fragments are
rounded (Table 3). Fans are relatively unsorted
deposits of bedload and debris flow material from
first and second order streams, and rock fragments
are angular. Terraces commonly support decidu-

ous vegetation and many did not meet our sam-
pling criteria.

Douglas-fir Stands

In general, there was a canopy of dominant and
codominant Douglas-fir over fewer, comparably-
aged intermediate and overtopped Douglas-fir,
Younger trees of any species were very rare in
the understory. Average diameter (all prism-plot
trees) ranged from 43 to 65 cm, height ranged
trom 44 to 62 m, stand density ranged from 159
to 461 stems/ha, stand volume ranged from 638
to 1432 m¥ha, and mean annual increment ranged
from 3.9 to 12.0 m*/ha/yr (Table 3).

Comparing north- versus south-facing fans. no
productivity measures were found to be signifi-
cantly different {all p > 0.03), though the small
number of south-facing fans (n=4) limits the power
of this test.

All productivity measures, stand densiry, stand
density index. basal area and volume were greater
om fans than on terraces (Table 3), however, none
of these differences was significant (all p > 0.05).
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Partitioning the within-landform variance com-
ponents (Hartley. Rao and LaMotte 1978) showed,
for 10 of 13 response variables, more variation
was due to plots within stands (60 to 94 %) than
to stands within landforms. Age showed the least
percentage variation within stands, only 12 %.
This probably reflects common stand-initiating
disturbances and regeneration lag times within
stands,

Variability Within Stands

Comparing south- and north-facing fans, tree age
was more variable among plots (p = 0.005) on
south-facing fans, and was the only measure with
a significant ditference. On nearby uplands sites,
natural regeneration commonly takes longer on
drier south aspects than on north aspects (Mecans
1982). The higher summer evaporative demand
and temperatures expected on south slopes, and
lack of topographic shading by an adjacent val-
ley wall, probably make seedling establishment
more difficult, increasing the length of the regen-
eration period and the plot-to-plot variability in
tree age.

We found plot-to-plot variability within stands
10 he significantly greater on terraces than on fans
for height (p = 0.0002) and site index (p = 0.004)
but not for other measures. Greater plot to plot
differences probably reflect greater soil spatial
variability on terraces than fans caused by the
different processes that build these landforms.
Swanson and James (1975) describe these pro-

cesses for the nearby Blue River drainage. French
Pete Creek creates stream channels, levees, and
areas of sorted rock fragments (of different aver-
age size classes) such as gravel bars in flood plaing
that become terraces with abandened channels
{(Figure 3) when the stream cuts 10 a lower level.
Rounded rock fragments in terraces (Tuble 2) re-
flect fluvial reworking and sorting of deposits.
In this way fluvial processes create patterns in
soil parent material and micro-relief that may cause
similar patterns in tree height growth rate, and
therefore in site index. Our plots 25 m apart could
have picked up variability caused by these patterns.

Tributary streams form the larger alluvial fans
(large enough for prism plots) primarily by ac-
cretion of deposits from debris [lows that over-
flow the incised channels. depositing relatively
unsorted material (clay to large boulders), as they
cmerge from steep-walled side valleys. This ma-
terial is not sorted by flowing water after deposi-
tion because water flow occurs on fan surfaces
only during very bricf debris flows and at other
times is in the channels. Angular rock fragments
in fans (Table 2) reflect less reworking of depos-
its than occurs on terraces. We thus hypothesize
soils arc more variabie spatially on terraces than
on fans. This could be tested with extensive soil
sampling in another study.

On both landforms variability within stands.
as indexed by coefficient of variation (CV). was
relatively high (22 to 41 %) for measures such as
basal area, volume. mean annual increment and

TABLE 4. Comparison of characteristics ol 24 stands on the French Pete Creek valley floor with 18 eco-plot stands in the South
Fork McKenzie Basin (Hemstrom et al. 1987). 13 NFI stands from within 48 ki of French Pete Creek, and site

quality from the Forest Survey map (Isaac 1949).

Mean
Stem Stand Basal Site annual
Age DEH density density area Volume index increment
Lacation (vr {cm) (stems/ha) index® (m-tha) mtha} [m) (m?/ha/yr)
French Pete Creek 105112) 574y 2006 (33) 779 (143%) 53010 779 (145) 35 () 74(1.4)
McKenzie Basin IRRRURD] 350100 344 (150) 1031 (269) 6R (17 1061 (274 31 (% 9.9 (3.0
Povalue 0.3 0.5 0.001 0.003 0.006 0.00% 0.0061 0.014
NFI 972 (228) 25 (3}
P-value 0.0305 0.0001
Forest Survey map 24

Note: Values are means and standard deviations in parentheses.

*Site index (King 1960) of French Pete stands based on the tallest wee. like McKenzie Basin eco-plots.

¢ Stand density index in trees per hectare at reference quadratic mean DBH of 25 em (Husch ct al. 1982).

< Approximare site index calculated from mid point of site clags TV on Forest Survey map (Tsaac 1949) following King (1966},
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LAI (Table 3) that are directly affected by stock-
ing. Variability within stands was smaller (CV's
ranged trom 8 to 16), however, for stand age,
height, dbh and site index, measures that are not
directly affected by stocking (Table 3). The greater
variability of measures such as basal area, vol-
ume, and mean annual increment makes differ-
ences in spatiaf variability between landforms more
difficult to detect.

Comparisons with Uplands

Table 4 compares all our French Pete Creek val-
ley floor stands with upland eco-plot stands in
the surrounding South Fork Mckenzie River ba-
sin (Hemstrom et al. 1987), with upland NFI
(National Forest Inventory) stands (Willamette
National Forest, 199()), and with site index of the
valley walls immediately above our study reach
based on Forest Survey site class maps (Isaac 1949)
converted 1o approximate site index following King
(1966). Douglas-fir stands on the valley floor have
stgnificantly greater site index (34 m) than do eco-
plot stands {31 m) or NFI stands (25 m) in the
uplands. The valley floor stands generally have
five site trees per prism plot whereas the eco-plot
stands have only one and the NFI stands typi-
cally have 1-2, The French Pete valley floor stands
show even greater site index (37 m) when based
on the tallest tree. as might be done if only one
site tree had been selected. The Forest Survey
mapped the French Pete Creek basin as site class
IV which corresponds to about site index 24 m
{King 1966), also lower than the valley floor.

The valley fToor stands, however, have lower
stem density, SDI, basal area, volume. and mean
annual increment than the eco-plot stands, and
possibly lower SDI than the NFI stands {Table
4). Productivity comparisons with the NFI stands
would not indicate site differences because some
were outside the age range of the valley floor stands
and not dominated by Douglas-fir, so this com-
parison is not considered further. The eco-plot
stands were sclected subjectively so chosen stands
tended to have greater stocking (Hemstrom et al.
1987). We cannot conclude the apparently greater
stocking on the uplands is real, though it may be.
The known suppression of Douglas-fir height
growth by higher stocking on low site land
(Harrington and Reukema 1983, Reukema 1979)
may contribute to the site index differences. We
conclude, however. that the French Pete valley
floor has higher site index than the surrounding
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uplands because we believe the magnitude of the
site index differences out weighs a possible but
unclear effect of stocking to reduce site index in
the uplands.,

Leat area index of forests along French Pete
Creek (5.3-10.9 m¥m®) was similar to or lower
than that of subjectively selected Douglas-fir forests
(7.3-12.0 m*m?*) sampled by Marshall and War-
ing (1986) in the region.

Frequent disturbances and high moisture con-
tent of riparian sites often leads to significant rep-
resentation or dominance by early seral or
broadleaved vegetation, as was found by Andrus
and Froehlich (1987) in a study of terraces and
uplands along 28 second- and third-order streams
in the Oregon Coast Range. Their only valley floor
stand that was comparable in age and composi-
tion to ours had conifer density, basal arca, and
volume very close to those of terrace 1 {Table 3).
Future studies should stratify riparian zones by
several of the following: width of valley floor,
slope towards stream, estimated height of grow-
ing-season water table, approximate age of sur-
face {or at a minimum, relative height of surface),
relative frequency of fluvial disturbances, and
species composition, and should pair adjacent ri-
parian and upland samples,

Futting this Work in Context

The difference in productivity we found between
the valley floor and uplands cannot be extrapo-
lated directly to the surrounding landscape for two
reasons, First, many riparian zone stands are less
productive than those we sampled. On the French
Pete Creek valley floor about 30 % of the sur-
faces support broad leaved, broad leaved/conifer
mix, herbaceous or no vegetation, often with
younger, less well-developed soils, which we did
not sample. New surfaces with pure alder, shrub,
herb or no vegetation (Table 1) probably would
not support conifers. and surfaces supporting other
pure hardwoods (Table 1) may have lower Dou-
glas-fir site index than stands we sampled. We
also did not sample riparian stands on steep and
over-steepened toe slopes with thinner, less well-
developed soils from which trees commonty topple
into the stream, where there is no valley floor.
These sites are usually closer to the stream and
experience fluvial disturbances such as erosion
and deposition relatively frequently.




Second, we sampled only one stream valley.
In the surrounding South Fork McKenzie basin.
narrowet valley floors with fewer or no terraces
and fans are more common than wide valley floors
such as thosc we sampled. In this basin fans and
terraces occur along approximately 28 % of the
total perennial stream length when steep vailey
wall tributary streams are not included and along
16 % when they are (C. McCain, unpublished data,
1994).

The recent Northwest Federal Forest Plan (Espy
and Babbitt 1994) calls for about 4.400,00( ha
of riparian reserves in which harvest would be
restricted. The reserve for our 4.4 km study reach
would be 88.2 ha{41.2 ha valley floor with channel
and 47.0 ha uplands) of which 25.4 haisin nearly
pure Douglas-fir stands on the valley floor, of which
we sampled 12.7 ha. This work indicates that, when
riparian reserves include wide valley floors, they
may remove from potential harvest some of the
more productive stands in a basin, This is likely
to be one consequence of implementation of the
recent Northwest Federal Forest Plan. This de-
serves further study because the magnitude of this
effect cannot be assessed from this study alone.,

Conciusions

Productivity of Douglas-fir stands on the valley
floor of French Pete Creek is very similar on flu-
vial terraces and alluvial fans. It is quite variable
within terruces and fans. and is high locally.
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