
Channel Morphology of Small Central 
Interior Streams: 
Preliminary Results from the Stuart-Takla 
FishlForestry Interaction Program 

Hogan, D. 1. British Columbia Ministry of Forests, Research Branch, d o  Fisheries 
Centre, 2204 Main Mall, The University of British Columbia, Vancouver, BC 
V6T 124 

Cheong, A. Ministry of Environment, Lands and Parks, Fisheries Branch, 3-1 106 
Cook St. Victoria, BC V8V 1x4 

Hilger, J. J. Hilger and Associates. RRI, Site 4, Compartment 22, Telkwa, BC 
VOJ 2x0 -- 

Abstract 
The channel morphology of three stream reaches is being studied in each of three 

forested watersheds in the Sub-Boreal Spruce biogeoclimatic zone of central British 
Columbia. The objective of these studies is to quantify the impact of forest manage- 
ment activities consistent with the B.C. Forest Practices Code on channel morphology 
The selected watersheds have been compared by multivariate analysis and are shown 
to be suitably matched with respect to biophysical characteristics; this ensures that 
between-watershed comparisons are valid. The natural ( i.e., not influenced by forest 
management) stream channel morphology of these streams has been poorly docu- 
mented in the past. The stream reaches vary from low gradient channels with fine tex- 
tured banks and gravel beds and riffle-pool morphologies to steeper channels with cob- 
ble and boulder banks and bed and cascade-pool morphologies. The main factors 
influencing channel morphology are sediment supply/transport and large woody 
debris (LWD) characteristics. Both are considered, but the latter is stressed because 
LWD exerts an important influence in these streams and, in many ways, the function- 
al role of debris is similar to that documented previously in coastal streams. Results 
are compared to those from channel studies in coastal environments. 
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1996, Calgary, Alberta. Nat. Resour. Can., Can. For. Sew., North. For. Cent., Edmonton, Alberta. M. Rep. NOR-X-356. 
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Introduction 
Studies of stream channel morphology began in 

1991 as part of the Stuart-Takla FishlForestry 
Interaction Program. The studies were designed to 
explore the nature and extent of morphological 
change in streams resulting from forest management 
in interior watemheds There have been numerous 
studies of forestry-stream channel interactions in 
coastal watersheds (e.g., Salo and Cundy 1987; 
Toews and Moore 1982; Hogan 1986). As a result of 
such papers, new forest practices have been legislat- 
ed in the province of British Columbia. 
Unfortunately, relatively little stream channel work 
has been conducted in the interior of B.C. and less is 
known about the influence of the different forestry 
practices on the stream environment. The Stuart- 
Takla studies will provide a basis for comparison 
relating the affects in stream channels in interior ver- 
sus coastal environments and will consider the 
importance of different forest management practices 
as well as geographic differences. 

The central objectives of the chaniiel morphology 
studies are to: 

characterize the physical channel conditions typ- 
ical of central interior streams; 

quantify the impact of forest management activi- 
ties consistent with the British Columbia Forest 
Practices Code on channel morphology, and; 

compare and contrast the forestrylchannel mor- 
phology interactions in coastal and interior envi- 
ronments. 

In this paper, in addition to introducing the phys- 
ical stream studies at Stuart-Takla, we provide pre- 
l i i a r y  data characterizing the channel morpholo- 
gy of small forested watersheds in the central interi- 
or of British Columbia. We will also show the types 
of analysis that will be completed once logging has 
occurred. 

Background and the Coastal Experience 
Numerous coastal fishlforeshy studies have doc- 

umented changes in channel morphology as a result 
of logging. Many of these have concentrated on 
altered large woody debris (LWD) characteristics, 
due to logging, as a primary or partial cause for 
channel changes. Selected findings from the Queen 
Charlotte Islands (Fig. 1) are summarized here in 
order to provide a rational for the design and imple- 
mentation of the interior channel studies. Except 
where noted, the following summary is from Hogan 
(1986). 

Typical coastal small stream channels are 
mapped in Figures 2 and 3. The former is an exam- 
ple of a stream flowing through an old growth 
coastal western hemlock (CWH) forested watershed 
(drainage basin area of 16 km2). This channel is very 
diverse, with complex longitudinal and planemetric 
forms. The longitudinal profile, with an average 
gradient of 1.3%, has distinct, well defined, pools 
and riffles. Pools, primarily formed by lateral scour, 
account for almost 65% of the overall channel area. 
The channel width is highly variable, alternating 
between narrow and wide sections. Banks are com- 
monly undercut and channel bars consist of cobble, 
gravel and sand size materials. Large woody debris 
is prevalent and frequently spans the channel from 
bank to bank. The predominant orientation of the 
debris pieces is either perpendicular or diagonal to 
the general alignment of the banks. Most of the 
debris has root wads attached to the log trunk. 

By comparison, the channel shown in Figure 3 is 
located in a logged CWH watershed (57% logged 
during the 1960s by high lead methods without 

Figure 1. Location map of British Columbia showing 
the Stuart-Takla FishlForestry Interaction 
Program watersheds and the Queen 
Charlotte Islands. 
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ave strips). This watershed is similar in most mor- parallel to the channel banks, compared to the diag- 
ometric attributes (see "Study design and water- onal arrangement in the forested stream. This shift 
ed characteristics" later in this paper) to the leads to less interaction with the stream flow and 
logged watershed seeam in ~i~~~~ 2. sediment transport so the same amount of debris has 
e logged stream channel is relatively simple with far less influence on scouring and trapping sediment 

.mal variability in longitudinal, planimetric and in the logged stream. There is almost twice as much 

dimentologic characteristics. The longitudinal sediment stored along the logged channel bed and 

file shows long pools with relatively uniform this material is located in fewer than one quarter as 
many storage sites. ths. Although riffles and glides are slightly more 

alent than in the forested channel (45% riffle and Summarizing the coastal experience, Hogan 

e in the logged compared to 35%), the shape of (1987) found that logging has led to a reduction in 

morphological feature is different than in the bank stability (diminished area of undercut banks), 
pool area (smaller and shallower due to infilling), 

ested Both pools and riffles are long1 nar- LJA/D steps and flow widths (due largely to aggrada- 
and shallow. Channel width is not only wider tion and de-watering), In these logged channels 

the drainage basin size and there has also been an increase in riffle (extending 
ogy, it is consistently wide with minimal vari- into the downstream pool) and channel bankfull 
; undercut banks are absent. Sediment texture width, 

The channel studies currently underway at 
arge woody debris characteristics are signifi- ~ t u ~ ~ t - ~ ~ ~ ~  are designed to test if channel con&- 

ly different in the logged seeam compared to the tions respond to logging in a similar fashion as those 
sted watershed stream. There are lower volumes in coastal environments. These studies will also 
ebris in the logged channel and the size distribu- attempt to identify the importance of recently intro- 
is shifted towards more abundant small pieces. duced logging prescriptions, which are, in many 

e most important change is the shift in LWD ori- cases, very different than experienced previously on 
tion; there is significantly more debris oriented the coast (Table 1). The studies will concentrate on 

Study site 
andslide prone terrain, stream 1) Steep landslide prone terrain, stream 2) Stable terrain or stream channels 
els closely coupled to hillslopes. channels closely coupled to hillslopes. not coupled to hihlopes. 

dominated hydrology. Snow-melt dominated hydrology. Snow-melt dominated hydrology. 

Logging (treatment) 
uilding practices that greatly Professionally engineered roads. 
ed the frequency and intensity if 

g to stream edge, removal of Buffer strips left as recommended 
by code. 

le removal of LWD from stream No removal of LWD from stream 
channels. 

nk damage from yarding or No streambank damage in fish bearing 
across stream channels. streams. 

harvested leading to possible Application of present practices to limit 
peak flow increases. 



changes in the variability of specific channel attrib- 
utes over time; these will include channel width, 
depth, sediment texture, morphology and large 
woody debris. 

Study Design 
The Stuart-Takla FisherieslForestry Interactions 

Project is based on a paired watershed approach 
(MacDonald 1998 a,b). Three watersheds are being 
compared. In the future, two will be logged, at dif- 
ferent times and rates, to various levels (spatial 
extent), and by specific harvesting techniques. 
Although the logging plans have not been finalized, 
all practices will conform fully with the British 
Columbia Forest Practises Code. The third water- 
shed will remain unlogged and will provide a con- 
trol for the two treatment watersheds. All three 
watersheds are currently forested so management 
and channel morphology interactions can not be 
considered at this time. The channels discussed here 
represent natural, anthropogenically undisturbed 
streams typical of the central intdlior of British 
Columbia. 

An implicit assumption of paired watershed 
studies is that all watersheds to be compared are bio- 
physically similar. This is necessary because a mea- 
sured difference in a given channel attribute can be 
assumed to be due to the treatment only if all other 
factors that influence the attribute are alike. 
Therefore, to make valid conclusions regarding 
forestry management and channel morphology, the 
watershed processes that control channel behavior 
must be comparable. An attempt is made here to 
provide a rigorous test of the study watershed's bio- 
physical similarity. 

Watershed Characteristics 
The general shape and appearance of a stream 

channel is determined by many factors. Church 
(1992) suggests the most important of these include: 
* flood regime characteristics of the stream; 
* amount, timing and nature of sediment and 

debris delivered to the stream; 
* nature of the materials through which the stream 

flows; and 
local geological history of the area. 

Several secondary factors govern channel morpholo- 
gy (Church 1992), including: 
* local climate 
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nature of riparian vegetation 

0 human modification of the channel (direct 
effects), and 

land use (indirect effects). 
Most of these factors depend on properties of the 

watershed, and so must be considered when select- 
ing comparable study sites. Hydrology is considered 
elsewhere (see Beaudry 1998 and Heinonen 1998). 
The other factors are considered here. 

The testing and grouping procedure developed 
by Cheong (1996) is used to determine the degree of 
watershed dissimilarity. In this procedure, a series of 
14 topologic and morphometric measures are 
obtained from standard large-scale NTS maps and 
aerial photographs. The basin characteristics include 
those that have significant geomorphic importance 
and have been shown to have a direct influence on 
sediment and woody debris delivery to the stream 
channel (Table 2). Two key factors, percent valley flat 
(<7%) and percent steepland (>60%), relate to sedi- 
ment delivery and to the nature of material through 
which the stream flows. 

The degree of similarity (called the dissimilarity 
index) between watersheds is determined by group- 
ing the watershed attributes and comparing the 
Euclidean distance separating them. The dissimilar- 
ity index values for the study sites range from 1.9 to 
10.6 (Table 3). Identical watersheds score a zero and 
larger values indicate greater between-watershed 
differences. Review of several hundred dissimilarity 
indices, gathered in all areas of British Columbia, 
shows that only 2% of the values fall below 9 
(Cheong 1993). This value is the current provincial 
standard for determining similar watersheds 
(Cheong 1996). The testing conducted here confirms 
that the study watersheds are physically similar. 

Other watershed characteristics are also consid- 
ered. The forest types are the same in all three water- 
sheds (Table 2). The riparian vegetation along each 
stream is also alike (Table 4), as are the geological 
materials (Ryder 1995). 

Channel Characteristics 
Stream channels are to be compared within and 

between watersheds over the duration of the study. 
Therefore, after selecting comparable watersheds, it 
is necessary to ensure that the streams to be com- 
pared have similar physical channel characteristics. 
It is essential that only channels with similar mor- 
phologies and planimetric form are compared 
because channels respond differently to land-use 
changes. For instance, a step-pool morphology chan- 
nel (typical of headwater streams) will not generally 



~ogeoclimactic zone 
SBSa SBS SBS SBS SBS 

ESSF~ 

e& basin gradient (mim) 0.191 0.185 0.202 0.19 0.23 
rainage density (krnlkm2) 0.78 0.64 1.08 0.92 1.25 

SBB = sub-boreal s~ruce. 
ESSFb = Englemau spruce -subalpine fir. 

Gluskie Forfar O'Ne-ell O'Ne-ell Tsitsutl 
main sub 

ESSF ESSF ESSF ESSF 
rainage basin area (Ad) (Id) 51.2 38.4 76.4 40.3 31.1 
ain channel gradient 0.038 0.064 0.066 0.075 0.069 

1250 1320 1265 1255 1255 

Watershed 
P,..",,;.. Forfar O'Ne-ell main O'Ne-ell sub Tsitsutl 

O'Ne-ell main 10.59 6.28 - - - 
4.78 - - 

6.44 1.94 7.86 3.30 - 

Figure 4. Map showing location of the stream morphology study reaches. 

Table 3. Testing the biophysical similarity of watersheds. Results are Dissimilarity Index values obtained from multi- 
variate analyses (Cheong1996). based on 14 morphometric variables (see partial set listed in Table 4). 
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Table 4. Distribution of riparian plant species 

a) Overstory 

Species Forfar Gluskie O'Ne-ell 
Hybrid white spruce F1 F2 G1 G2 G3 
(Picea glauca X Engelmannu) F F f(;;SLl F F F F 

SWE) 

Subalpine fir vf f vf 
(Abies lasiocarpa) 

Lodgepole pine F 
(Pinus contorfa) 

Black cottonwood S vf 
(Populus balsamifera Ssp. Trichocarpa) 

Trembling aspen f 
(Populus tremuloides) 

Paper birch 
(Betula papyrifera) 

Sitka mountain-ash S f 
(Sorbus sifchensis) 

Sitka alder .- F F F 
(Alnus viridis) 

Willows F F F 
(Salix Sv.) 

b) Understory 

f f S 

f 

f 

f S vf 

f 

F F F 

F F F 

Vaccinium Sp. 
Red-osier dogwood F F F 
(Cornus stolonifera) 

Black twinberry S F S 
(Lonicera involucrata) 

Black gooseberry S S 
(Ribes lacustre) 

Skunk currant f 
(Ribes alandulosum) 

Prickly rose 
(Rosa acicularis). 

f f S 

vf S 

F F F 

F F F 

O'Ne-ell 
01 0 2  0 3  

Forfar 
Soecies F1 F2 F3 

Highbush-cranberry S f S 
(Viburnum edule) 

Thimbleberry f S S 
(Rubus parviflorus) 

Devil's club S F F 
(Oplopanax horridus) 

Red raspberry S F f 
(Rubus idaeus) 

Gluskie 
G1 G2 G3 

F F F 

S F S 

S S 

S f vf 

F F F 

F F S 

f S 

S S S 

F S 

F S F 

f F S 

F S 

F S 

f F F 

F f 



eed I S S f l f  S f I S 

fern I S s f I s vf I s f 
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orphology channel with alluvial ba&s will 
s a result of increased sediment loads or 

egend: F =Frequent; S = Scattered; f = Fqw; vf = Very few. 

ble 5. Morphological characteristics of the study stream reaches 

each characteristic G1 G2 G3 F1 F2 F3 01 0 2  0 3  

Bankfull width, Wb 14.8 11.16 12.85 14.2 10.64 11.22 14.4 12.28 11.2 

Reach length, L (m) 236 184 122 190 192 138 219 156 132 

Gradient (%) 0.7 1.3 1.4 0.6 1.4 2.0 0.7 1.6 2.0 

Sediment texture gravel1 gravel1 cobble1 gravel1 gravel1 cobble1 sand/ gravel/ cobble1 
sand cobble gravel sand cobble gravel gravel cobble gravel 

Depth (m) 1.30 1.21 1.54 1.03 1.35 1.06 1.51 1.28 1.5 

Pool length (% of L) 78 57 62 62 62 51 85 57 51 

0 25 15 0 5 28 0 9 24 

22 19 23 38 33 21 15 34 25 

ool/Riffle ratio (Wb) 2.3 2.1 1.9 1.7 1.8 3.8 4.4 1.4 1.2 

3 3 5 5 1 3 

come wider as a result of a disturbance because Three stream channel reaches have been selected 
e channel banks commonly consist of non-alluvial, for study in each of the three watersheds. The loca- 

rosion resistant materials. Conversely, a riffle-pool tion of the nine reaches is shown in Figure 4; the 
widen 
direct 

reaches furthest downstream are identifie2 as stream 
name, reach 1 (e.~., Gluskie Reach 1 is labelled as GI) 

isturbance of the bank (Hogan 1987). It and the furthe~t'u~stream are identified as stream 
to compare the response of these two name, reach 3 (e.g, Gluskie Reach 3 is labelled as G3). 

s. Similarly, it is not prudent to com- The reaches closest to the stream outlets are low 
a straight channel with one with bends. gradient channels with fine textured fluvial and 
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Figure 5. Low level aerial photographs (taken in September 1992 using a large format Hasselblad camera at about 
100 m altitude) of the three study reaches in O'Ne-ell Creek. The blue ribbons crossing the stream channel 
indicate the location of cross-sectional survey transects (see Fig. 9). 

lacustrine bank sediments. The middle and upper Reach 1 (Fl) and O'Ne-ell Reach 1 (01) in one 
reaches are progressively steeper with coarser tex- group, G2, F2 and 0 2  in the second group and G3, 
lured bed and bank materials. The physical and F3 and 03 in the Mrd group, The chmeIs are very 
morphological characteristics of each reach are given 
in Table 5. Low level aerial photographs of the three well matched in all cases. Channel width, gradient, 

reaches in ~ ' ~ ~ - ~ l l  creek provide examples of depth, sediment texture and pool-riffle characteris- 
the different stream environments (Fin. 5). tics are close to identical (Table 5). It is not appro- . - 

The to be after logging has priate to mix the comparisons; that is, it is incorrect 
occurred are Gluskie Reach 1 (GI) with Eorfar to compare G1 with F2, for example. 
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Channel Measurements 
Standard field survey techniques are used to mea- 

sure channel conditions. An automatic level, stadia 
rod and distance chains are used for the surveys. 
Each reach has 11 monument cross-sections, separat- 
ed by one bankfull width (Wb), and topographic, sed- 
imentologic and vegetation features are surveyed 
each year (usually in September). Longitudinal sur- 
veys are completed to document annual changes in 
the bed profile. Each 1 Wb segment of the channel is 
also photographed annually from fixed ground sites. 
Low-level aerial photography is taken using a heli- 
copter-supported, large-format (70 mm) camera plat- 
form. The aerial photographs are used in a Carto 
Analytical Plotter (AP 190) to provide planimetrical- 
ly correct channel details. Maps (1:500 scale) are 
drawn from all of these sources for each reach and for 
each year of the study 

Channel Morphology 
Coastal studies indicated that significant changes 

occurred in depth, width and pool-riffle shape vari- 
ability after logging. Preliminary results from the 
central interior streams provide an indication of the 
amount of variability present naturally. Only data 

Reach 

Figure 7. Depth variability of the study reaches on 
Stuart-Takla Streams. 

from selected reaches are presented for the sake of 
brevity (this is appropriate because logging has not 
occurred and the channels are so similar). 

The longitudinal profile of F2 for 1991 (Fig. 6a) 
shows the typical riffle (shallow and steep) and pool 
(deep and flat) morphology. To show changes over 

Low gradient channels Intermediate gradient channels Steep gradient channels 
100 100 

80 80 

5 ' 60 60 I 
c' 
H 

40 40 + GI --0-- 02 - + 0 3  a 
I .,...... 0 ........ FZ ........ 0 ........ F3 

U 
20 .... 0 .... O] 20 .... 0 .... 0 2  .... 0 .... 03 

0 0 
0 0.5 1 1.5 0 0.5 1 1.5 0 0.5 1 1.5 

Depth class (m) 

Figure 8. Depth frequency plots. 





time it is common to plot all of the years as overlay 
plots (Fig. 6b) but these are often difficult to inter- 
pret. The variability of the longitudinal profile can 
be quantified by calculating the standard error of 
estimate (SE) for a regression line drawn through the 
thalweg profile (the SE is the standard deviation of 
the residuals around the calculated regression line). 
An example of the longitudinal profile and SE value 
is given in Figure 6c. If the profile becomes less vari- 
able over time, or as a consequence of logging as 
suggested by the coastal study results, the SE value 
will be reduced. The average and minimum/maxi- 
mum ranges for all SE values are shown in Figure 7. 
There is a high degree of variability in channel 
depths in these natural streams; any changes occur- 
ring during and after logging will be detected. 

The proportion of channel with specific flow 
depths during low streamflow conditions is often of 
interest to fish habitat biologists. The depth fre- 
quency plots (Fig. 8) show a consistent pattern. In 
the steeper channels (G3, F3 and 03), about 50% of 
the channels have depths less than or  equal to 0.2 m 
and less than 10% have depths exceeding 0.6 m. The 
larger, lower gradient channels (GI, F1 and 01) have 
50% of the channel shallower than 0.4-0.5 m. In 
these reaches, more than 20% of the channel lengths 
are deeper than 0.6 m and depths do exceed 1.0 m, 
although infrequently ( 4 %  of the channel). 

The monument cross sections in each reach are 
used to evaluate channel width characteristics. A 
typical cross section, using F2, is given in Figure 9 
(note that the cross sections are visible (blue flagging 
tape) in Figure 5). Changes in width over time are 
assessed by plotting multiple years of the same cross 
section on single plot (Figure 9b). In this example, 

Figure 10. Pool-riffle spacing distribution. 
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and in all others, there has been no change in width 
over the five-year period (1991-1995). This indicates 
that the banks are stable and that erosion is infre- 
quent and limited in spatial extent. 

The cross-section data are also used to measure 
sediment accumulation, or fill (bed aggradation), 
and erosion, or down-cutting (bed degradation) over 
time. The annual cycle of aggradation and degrada- 
tion evident in cross section 11 in F2, shown in 
Figure 9c, is normal for these channels. The total vol- 
umes of sediment eroded and deposited along the 
reaches have not yet been calculated. This will be 
done by using all of the cross sections, in addition to 
the large scale maps and photogrammetrically recti- 
fied low-level aerial photographs, once logging has 
occurred in the watersheds. 

The pool-riffle spacing frequency distribution is 
skewed toward short lengths (Fig. 10). The average 
spacing distance, for all streams combined, is 2.5 Wb, 
although the pool-riffle ratios for individual reaches 
range from 1.2 to 4.4 (Table 5). These values are sim- 
ilar to those reported for coastal forested watershed 
streams (Hogan 1987). 

Large woody debris inventories are included in 
Table 6. The total number of pieces in each reach is 
relatively high, ranging from 0.0319 to 0.0822 pieces 
per unit channel area. By contrast, the range in four 
forested coastal streams in the CWH zone is 
0.024-0.048 pieces/m2 (Hogan 1986). However, the 
size distribution is also similar to the coast with 
more small and intermediate sizes. With only one 
exception (02), all reaches have at least 10% of the 
material in the large size class. 

The origin of in-stream LWD is often of interest 
because new regulations aim to protect the source of 
LWD (e.g., British Columbia Forest Practices Code 
regulations). This is difficult to accomplish if the 
source is not known. Leaving buffer strips along a 
channel to provide future sources of LWD works 
only if debris comes from the streambank. Blow- 
down and bank collapse delivery of debris to the 
study streams is important, averaging about 20% of 
the total debris load in all reaches (Table 6). In most 
cases, however, the majority of the LWD is derived 
from upstream sources. This indicates that riparian 
zones in upstream zones, beyond those areas used 
by anadromous fish, should be protected if the long 
term source of debris is to be maintained. 

The LWD in the study streams is mostly stable 
and is not transported frequently. Over 70% of all 
debris in each stream is classed as either stable or 
very stable (Table 6). Further, most of the LWD 
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Table 6. Large woody debris characteristics 

Gluskie Forfar O'Ne-ell 

Large woody debris GI G2 G3 F1 F2 F3 01 0 2  0 3  

Total number of LWD 138 134 50 173 168 100 153 128 113 
pieces (N) in reach 

Pieces per unit area (N/m2) 0.0676 0.0653 0.0319 0.0641 0.0822 0.0646 0.0485 0.0668 0.0764 

Size (% of N) 
Small 0.016-0.63 m3 59 49 65 45 35 60 54 63 55 
Moderate 0.63 -2.8 m3 19 33 25 17 29 16 36 30 30 
Large >2.8 m3 23 18 10 36 36 25 10 7 15 

Origin (% of N) 
Blow-down 
Bank collapse 9 24 13 13 13 28 11 6 10 
Floated in from U/S 63 58 81 46 47 67 71 85 67 

Stability (% of N) 
Unstable 37 25 30 16 21 25 22 31 11 
Stable 16 20 50 9 28 21 24 29 41 
Very stable 47 55 20 75 51 54 54 40 49 

.- 
Decomposition (% of N) 

Very rotten 52 49 59 56 20 32 13 21 39 
Old 46 36 38 37 56 68 82 75 55 
Fresh 2 15 3 7 24 0 5 4 6 

Pieces missing from prev. 
year (mean % of N) 9 I1 4 14 12 6 7 8 2 

(30%) is badly decomposed and less than 10% is 
moved out of the reach each year. Overall, the LWD 
inventory is consistent with the other morphological 
indications that the channels are stable. 

Conclusion 
The stream channel morphology component of 

the Stuart-Takla Fish/Forestry Interaction Program 
is designed to document the riverine environments 
of British Columbia's central interior watersheds. 
The study includes nine reaches selected to represent 
a range of channel sizes and morphologies. The 
study channels are satisfactorily matched, with 
respect to biophysical attributes, to allow valid 
between watershed comparisons after logging has 
been completed. 

The natural, unlogged watershed streams are 
characterized by very diverse channel morphologies. 
These include highly variable depths, widths, sedi- 
ment textures and woody debris loadings. Although 
there are spatial differences along the streams, the 
channels are very stable, with only minor annual 
variations in channel bed, bank and LWD 

characteristics. The conditions indicate that a long 
time period has elapsed since the last major channel- 
disturbing event occurred. If this natural stability 
persists until logging is undertaken in the treatment 
watersheds then any influence of forest management 
practices will be more definitively identified. If, on 
the other hand, a large natural disturbance occurs 
before logging, it will be more difficult to isolate the 
influence of forest management. 
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