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Abstract 
Small streams and their appropriate streamside management remain a controversial topic in 
many parts of the world.  Recent emphasis on the contributions of small streams to downstream 
ecosystems, and as unique habitats in their own right has reinforced the urgency of finding 
solutions.  In this study we used a before-after, control-impact design for 16 small streams and 
their riparian areas in coastal BC.  The treatments include 30 m reserves, 10 m reserves, clearcuts 
to the streambanks, and 50% removal (by basal area) of the trees in the riparian areas, all 
replicated at least 3 times, and all compared to three control streams.  Physical, chemical and 
biological components of the systems have been studied in considerable detail.  As expected, 
stream water temperatures increased during summer in the streams roughly proportional to the 
amount of timber removed from the riparian areas.  Concentrations of many solutes increased in 
the first 1 to 3 years after harvesting but showed signs of recovery thereafter.  Algal biomass 
increased relative to controls, even in streams with 30 m reserves, although it began to recover as 
the shrub and herb layer vegetation started to fill in.  Stream invertebrates showed highly 
variable responses, in part due to the heterogeneity in bed conditions relating to groundwater 
inputs.  Terrestrial invertebrates were very sensitive to riparian harvesting, and riparian reserves 
turned out to mitigate the effects of harvesting, but not eliminate them.  Streams receiving a 50% 
removal of riparian vegetation responded in ways that were intermediate to 10 m reserves and 
clearcuts, suggesting that these reserves are not as effective as might be hoped, although work on 
that treatment is still in the early stages.  The question must now be asked not only how much 
change to the system might be tolerated, but also, how long until it recovers, and to what point of 
reference?  
 
Introduction 

One of the objectives of sustainable forest management is the protection of aquatic 
resources, including clean water, healthy organisms, and ecosystem processes. The riparian zone, 
being the interface between the terrestrial and aquatic systems, plays an important role in 
controlling the impacts of land use activities, such as forestry, on aquatic resources. The most 
common approach to maintaining the integrity of the riparian zone is to leave reserve zones 
along streams, usually in the form of buffer strips. Many jurisdictions stratify stream protection 
primarily by stream size (Young 2000, Blinn and Kilgore 2001, Lee et al. 2004). While most 
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jurisdictions require the retention of riparian forest cover along larger streams, prescriptions vary 
dramatically for riparian retention along smaller, usually non-fish-bearing, stream reaches. Some 
jurisdictions require buffers that extend up to and sometimes upslope of the perennial channel 
network and include intermittent streams (Blinn and Kilgore 2001), while others, such as British 
Columbia, do not require leave strips along non-fish-bearing streams (unless they are a 
designated community water source) or even the smaller fish-bearing streams (i.e., those less 
than 1.5 m bankfull width). Clearly there is a bewildering set of management guidelines used in 
North America, which only make sense when one considers the diversity of management 
objectives amongst jurisdictions. 
 

Small streams are sometimes referred to as headwaters, but that term is often broadly 
applied and does not fully capture our notion of small streams.  By small streams we mean those 
channels that have no perennial tributaries to them, and themselves may be intermittent or 
seasonal in surface flow (Moore and Richardson 2003).  These small streams occupy the 
headmost position in a drainage, but are not necessarily at high elevation.  They are more often 
steeper than downstream segments, but that is not a specific criterion.  Several authors have 
demonstrated that these streams are underrepresented on maps of all scales, perhaps to the point 
of less than 25% of permanently-flowing small streams appearing on topographic maps at 
1:50,000 scale (Sidle et al. 2000, Meyer and Wallace 2001).   
 

Several arguments are commonly raised against the retention of buffer strips along small 
streams. Riparian leave strips can complicate access and yarding operations and incur 
opportunity costs to licensees. These costs can be considerable, given the high density of such 
streams in many landscapes; in extreme cases, buffers along headwater streams may overlap. A 
good example of opportunity costs associated with riparian buffers is the lower Nadina 
watershed in central British Columbia, where temperature sensitivity is a major management 
issue. To provide shade and thus reduce the potential for stream warming, extensive buffer strips 
are retained along small streams. It has been estimated that these buffers constitute 12% of the 
operable land base (D. Wilford, B.C. Ministry of Forests, pers. comm.). Another argument is that 
narrow buffer strips can be subject to significant blow-down, which may reduce their 
effectiveness (although this has not been tested experimentally) and can potentially generate 
significant sediment inputs via streamside soil disturbance (Grizzel and Wolff 1998). 

 
 Since much of this work is published, or in press, we have listed relevant publications at 
the end of this report.  The specifics of methods and results are to be found there in complete 
detail.  Here we report only on those aspects not yet published, and that will be prepared for 
publication in the coming months.  Likewise, most papers have their own management 
recommendations and implications (e.g. see Kiffney et al. 2004).  
 
 
 
Biofilm and invertebrate dynamics 
We continue to make progress on sample collection and processing for the 16 study streams (13 
riparian buffer streams and 3 variable retention streams, including three controls) seasonally. 
These samples are collected 2-3 times per year and processed for biofilm biomass and insect 
abundance and biomass. In 2008 we successfully completed collection and processing at three 
time periods including about 288 individual samples. We have already described the short-term 



impacts of the four riparian treatments on biofilm and insect populations (Kiffney and Bull 2000, 
Kiffney et al. 2003, Kiffney et al. 2004). These additional data will provide detailed insight into 
the following: (1) longer-term impacts of riparian logging on stream biofilm and insects; (2) 
recovery dynamics of these endpoints from riparian logging (e.g., Do ecological processes in 
streams with wide buffers recover at a faster rate than streams with no or narrow buffers?; (3) 
interaction of climatic events (short-term such as floods and longer-term, such as El Niño) and 
riparian management approaches on biofilm and insect populations; and (4) the effects of 
variable retention on these endpoints. 
 
Organic matter dynamics 
As with the biofilm and insect sample collection, we continue to make strides in quantifying the 
effects of the four riparian buffer and variable retention treatments on organic matter flux. This 
includes sampling leaf litter input, and fine and coarse particulate matter export from the study 
streams during fall-winter. In 2007-08, we have processed over 200 organic matter samples. The 
objectives of this element are similar to those listed above but also include the short-term 
impacts of the four riparian buffer treatments on organic matter dynamics. We have begun data 
analysis to quantify these short-term impacts including flow and climate patterns (wind speed, 
precipitation, temperature [air and water]). To date, we have collected and analyzed eleven years 
of discharge data collected at weirs managed by Dr. M. Feller. In addition, we have analyzed 
four years of flow data from six other streams where we used the velocity-area method. 
Analyzing these data will allow us to do the following: (1) calculate export from study 
watersheds over a 11 year period; (2) determine whether organic matter input and export rates 
vary as a function of riparian management regime; (3) the short-and long-term effects of riparian 
management on organic matter dynamics; (4) recovery dynamics of organic matter dynamics; 
and (5) the interactive effects of climate (flood and ENSO events) on organic matter dynamics. 



Forest harvesting impacts on streamwater chemistry and turbidity in the riparian – stream 
ecosystem study at the UBC Research Forest. 

 
Progress Report – April, 2008 

by Michael Feller 
 
Work accomplished 
 

1. Collection of data logger data and water samples for analysis continued regularly, 
generally every 1-2 weeks throughout the year. All water samples were analyzed for K, 
Na, Mg, Ca, NO3, NH4, organic-N, PO4, SiO2, SO4, pH and electrical conductivity in the 
laboratory and measurements of temperature, turbidity, and dissolved oxygen 
concentrations were made in the field at the time of sampling. 
 

2. Collected data were analyzed to determine the influence of the partial cutting on 
streamwater physical and chemical quality.  

 
       
Data analysis 
 

Data were analyzed as described in previous reports, by using Microsoft Excel and SYSTAT 
version 11 software. A seasonal harvesting-induced difference was considered to be the 
difference in a chemical parameter between the post-treatment difference between treated 
and control stream and the pre-treatment difference between treated and control stream. 
Seasons were considered to be – Fall – September – November, Winter – December – 
February, Spring – March – May, and Summer – June – August. 

 
Results 
 

The riparian thinning began during the 2004-05 winter and was completed in Spring (May), 
2005. Data for the 11 seasons (slightly less than 3 years) post-treatment have been analysed 
and compared to the post-treatment data for the fixed width buffer strip cuts. 
 
Stream discharge and temperature 
The year 2007 produced the highest and 3rd highest daily discharges since streamflow 
monitoring began in 1970. The 3rd and 4th winters post-thinning have had generally higher 
streamflows than the same two winters post-buffer strip harvesting (Figure 1). Although the 
first 2 summers post-thinning had generally higher stream temperatures than the first 2 
summers post-buffer strip harvesting, stream temperatures during summer, 2007, were 
generally lower than those of the previous 2 years, so that stream temperatures during the 3rd 
year post-harvesting were similar for both the thinning and buffer strip harvesting treatments 
(Figure 1). 
 
Dissolved oxygen 



Last year’s report concluded that no harvesting treatment had any significant effect on 
dissolved oxygen concentrations or percent saturation during the first 2 post-treatment years. 
This conclusion can now be extended to the first 3 post-treatment years (Figures 2-4).  
 
Electrical conductivity 
Streamwater electrical conductivity was affected by forest harvesting, particularly when 
buffer strips were not left (0m buffer) or only 10m wide, for the first 4 years following 
harvesting (Figure 5). Partial cutting increased streamwater electrical conductivity very 
slightly, and only in the first year post-harvesting (Figure 5).  
 
pH 
No harvesting treatment had any significant effect on streamwater pH levels during the first 2 
post-harvesting years (Figure 5). During the last (2007-08) winter, streamwater pH levels in 
the thinned watersheds appeared to be relatively low compared to other streams (Figure 5). It 
is currently unclear why this occurred, although it may be due to leaching of organic acids 
from organic debris deposited in streams during thinning operations. It is also currently 
unclear whether or not this trend will continue. Continued monitoring will resolve this. 
 
Metallic cations  
Harvesting impacts on streamwater metallic cation concentrations varied depending on the 
chemical. Changes were most pronounced with K in summer and fall, lasting approximately 
5 years for the buffer strip cuts (Figure 6). They were still slightly elevated for the thinning 
treatments 3 years after harvest (Figure 6). Sodium and Ca concentrations were elevated for 
approximately 1 year post-harvesting, while Mg concentrations were unaffected by 
harvesting (Figure 6). The most recent year of post-harvest data does not change the 
conclusion in the previous report that, in general, streamwater concentration increases 
declined in the order: no buffer > 10m buffer > 30m buffer > partial cut. 
 
Dissolved Si and anions 
       As with metallic cations, harvesting impacts on streamwater anion concentrations varied  
depending on the chemical , with short term (3 year) increases in NO3 concentrations, 
primarily in fall and winter, although not the first winter immediately following harvesting 
(Figure 7). For the thinned watersheds, streamwater NO3 concentrations were unaffected by 
harvesting during the 3rd post-harvesting year (Figure 7). Streamwater dissolved Si 
concentrations were generally unaffected by harvesting, while SO4 concentrations declined 
and organic-N concentrations exhibited some increases (partial cutting) and some decreases 
(clearcutting with buffers) for up to 5 years post-harvesting (Figure 7). Post-harvesting 
changes generally tended to decrease in the order: no buffer > 10m buffer > 30m buffer > 
partial cut. However, this did not always occur. For example, the partial cutting had a greater 
impact on streamwater organic-N concentrations than did the other treatments, although this 
impact was not significant during the 3rd year post-harvest (Figure7). Why this occurred is 
not yet clear. 
 

Study constraints 
 



      Unfortunately the partial cutting treatments cannot be strictly compared to the buffer strip 
treatments because -  
a) they occurred at a different time when the post-harvesting climate was warmer and drier 

(during and first 2 years post-harvest), then wetter (4th winter post-harvest) than after the 
buffer strip treatments (Figure 1), and 

b) they involved less tree basal area removal than did the buffer strip treatments (the 3 
buffer strip treatments involved 16 – 26% basal area removal while the partial cutting 
treatment involved 6 – 15% basal area removal). 

 
Conclusions 
 
      The current year’s data support the conclusions of the previous report, that – 

1. Forest harvesting caused slight changes in stream chemistry which generally decreased in 
the order: no buffer > 10m buffer > 30m buffer. 

2. Harvesting impacts on stream chemistry depend strongly on the degree of removal of tree 
basal area within a watershed. 

3. Stream chemistry changes were generally greatest in summer and fall. 
4. Stream chemistry changes generally lasted up to 3 years, with changes in K 

concentrations lasting up to 5 years. Changes in NO3 concentrations may be quite 
prolonged if the initial increase is followed by a decrease. 

5. Careful harvesting with buffer strips only 10 m wide can result in only slight changes to 
stream chemistry. 

      Based on analysis of the last year’s data, it is also possible that partial cutting has increased 
acid levels and organic-N in streamwater. 



 

 
Figure 1. Mean daily stream discharge (Q) at South Ck. weir and weekly stream temperatures at East Ck. 
weir for the first 3 summers and the 2nd, 3rd, and 4th winters after fixed width buffer strip harvesting (1999 
– 02) and after partial cutting (2005 – 08). 
 



 
 

 
Figure 2. Dissolved oxygen concentrations in South Ck. from 1990 to February, 2008. This stream was 
subjected to forest harvesting with 30m fixed width buffer strips in fall, 1998. 



 
Figure 3. Average seasonal streamwater dissolved oxygen concentration differences between streams in 
harvested and uncut control watersheds (Control – Treated). Seasons are F = fall, W = winter, Sp = 
spring, and S = summer. 



 
 
Figure 4. Average seasonal streamwater dissolved oxygen percent saturation differences between streams 
in harvested and uncut control watersheds (Control – Treated) during pre- and post-treatment years. 
Seasons are W = winter and S = summer. 
 



 

 
 
Figure 5. Average seasonal streamwater electrical conductivity and pH differences between streams in 
harvested and uncut control watersheds (Treated – Control) during pre- and post-treatment years. Seasons 
are F = fall, W = winter, S S = spring then summer. 
 



 
 

   
 
Figure 6. Average seasonal streamwater K, Na, Mg, and Ca concentration differences between streams in 

harvested and uncut control watersheds (Treated – Control) during pre- and post-treatment years. 
Seasons are F = fall, W = winter, S S = spring then summer. 

 
 



 
 

 
 
 
Figure 7. Average seasonal streamwater NO3, organic-N, dissolved Si, and SO4 concentration differences 

between streams in harvested and uncut control watersheds (Treated – Control) during pre- and post-
treatment years. Seasons are F = fall, W = winter, S S = spring then summer. 

 
 

  



 Terrestrial invertebrates – carabid beetles 
 
This component of the study has focussed on the 50% removal plots (n = 3) versus controls (n = 
3).  Carabid beetles are a well-described group with a diversity of tolerances to habitat change 
across the family, as well as a variety of life history types and trophic specialisations.   
 
A total of 1143 individual adult beetles were collected at the 6 sites over two 1-week periods 
(one in June, one in September).  This represented a total of 288 trap-weeks.   Of these beetles, 
682 were Carabidae, of which 442 were of the single species Scaphinotus angusticollis, i.e., 
~65% of all carabids.  
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Species richness of Carabidae was 
significantly higher in the 50% 
removal plots, by about 22% over the 
control sites (SAS ver. 9.1, Cary, NC: 
PROC mixed, p <0.003).  Species 
richness was also significantly affected 
by date (p = 0.0008) and the 
interaction of date with distance from 
the stream (Fig. 8).  Scaphinotus was 
the most abundant of the carabids, but 
did not significantly differ by 
treatment, except in the interaction of 
treatment by distance from the stream 
(p = 0.04) where controls numbers 
increased with distance from the 
stream in the case of the control sites 
(Fig. 9).  The remaining carabids (Fig. 
9) were significantly more abundant 
on the 50% removal plots compared to 
controls (p = 0.034) and also differed 
significantly by date (p = 0.0095). 
 
 
 
 
 
 

 
Fig. 8. Carabid species’ richness for control (n = 3) and 50% harvest (n = 3) sites. 



0 10 20 30 4
0

1

2

3

4

5

6

0

Sc
ap

hi
no

tu
s 

an
gi

co
llu

s 
/ t

ra
p

Controls
50% removal

Distance from stream (m)

0 10 20 30 40
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Controls
50% removal

June

September

 

0 10 20 30 40

C
ar

ab
id

s 
ot

he
r t

ha
n 

Sc
ap

hi
no

tu
s 

/ t
ra

p

0.0

0.5

1.0

1.5

2.0

2.5

Controls
50% removal

Distance from stream (m)

0 10 20 30 40
0.0

0.2

0.4

0.6

0.8

1.0

1.2

Controls
50% removal

June

September

 
Fig. 9. Relative abundances of Scaphinotus angusticollis and other carabids at control (n = 3) and 50% 
removal sites (n = 3).



 
Extension – talks and manuscripts 
 
We had the North American Forest Ecology workshop tour of the research forest, including visit 
to watersheds, in June.  
 
Results from this project are also regularly used in undergraduate and graduate classes, as well as 
other talks not specifically about the project.  

M.C. Feller. 2008. Forest disturbance and dissolved chemicals in fresh waters. Submitted to 
Compendium of Forest Hydrology and Geomorphology in B.C. 

MacIsaac, E.A., R.D. Moore & J.S. Richardson. 2007. Riparian management in headwater 
catchments: translating science into management – meeting summary.  Streamline: Watershed 
Management Bulletin 11(1):1-4. 

Kiffney, P. 2007. "The ecological importance of tributary junctions", invited talk, American 
Geophysical Union Annual Meeting in San Francisco, CA. 

Richardson, J.S., R.D. Moore & S.G. Hinch.  Direct, indirect, and nearly always non-linear 
biological responses to dynamics of the physical stream environment. European GeoSciences 
Union, Vienna, Austria.  18 April 2007  

Richardson, J.S.  Management of catchments for the protection of aquatic life and other 
resources starts with the headwaters, Natural History Museum, Trento, Italy  21 April 2007  

Richardson, J.S.  & P.M. Kiffney. Biological responses to an experimental gradient of riparian 
protection in a Pacific coastal forest. North American Forest Ecosystem Workshop, University 
of British Columbia, Canada   19 June 2007  

Richardson, J.S.  Organic matter dynamics in small streams: linking function to structural 
changes caused by catchment land-uses.  Symposium for European Freshwater Sciences, 
Palermo, Italia.  12 July 2007  

Richardson, J.S.  Foodwebs and the dynamics of consumers & organic matter in headwater 
streams.  Societas Internationales Limnologie, Montreal, Canada  14 August 2007  

Richardson, J.S.  Riparian Management: are we there yet?  Oregon State University, OR, USA  7 
November 2007  

Richardson, J.S.  Donor-controlled ecosystem subsidies and facilitation are important processes 
in freshwater foodwebs.  1 February 2008, Institut für Gewasserlogie und Binnenfischerei 
(IGB), Germany. 

 Richardson, J.S.   Donor-controlled ecosystem subsidies and facilitation are important processes 
in freshwater foodwebs.   30 January 2008, Wageningen Universiteit, Netherlands. 

Kiffney P. M. (accepted). Response of lotic producers and consumers to gradients of resource 
supply and predation pressure. Oikos in press 

Marczak, L.B. & J.S. Richardson.  2007. Spiders and subsidies: results from the riparian zone of a coastal 
temperate rainforest. Journal of Animal Ecology 76:687-694.  

 
 



In preparation 
Kiffney, P.M. and J.S. Richardson. (in preparation, 25% complete) Organic matter dynamics in 

headwater streams: short- and long-term effects of riparian management. April 2008. 

Bondar, C.A. and J.S. Richardson. Effects of ontogenetic stage and density on the ecological role 
of the signal crayfish (Pacifastacus leniusculus) in a coastal Pacific stream.  In revision 

Bondar, C.A. and J.S. Richardson. Stage-specific interactions between dominant consumers 
within a small stream ecosystem:  direct and indirect consequences. In preparation. 

Lavallee, S.L. and J.S. Richardson. Forest habitats and the associated body conditions of the 
carabid beetle Scaphinotus angusticollis.  In revision 

Lavallee, S.L. and J.S. Richardson.  Relative abundance and movement of the carabid beetle 
Scaphinotus angusticollis in coniferous riparian forests of the Pacific Northwest. In revision 

Feller, M.C.  Long-term trends in precipitation and stream chemistry in SW B.C. 

Feller, M.C. Effects of riparian management on streamwater chemistry in small forested 
watersheds in SW B.C.  

Kiffney, P.M. and J.S. Richardson.  Food web dynamics in small streams: complex effects of 
resource supply and predation in an open system. Target Journal of the North American 
Benthological Society  
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Bondar, C.A., K. Bottriell, K. Zeron & J.S. Richardson. 2005.  Does trophic position of the 
omnivorous signal crayfish (Pacifastacus leniusculus) in a stream food web vary with life 
history stage or density?  Canadian Journal of Fisheries and Aquatic Sciences 62: 2632-2639. 

Bondar, C.A., K. Zeron & J.S. Richardson. 2006. Risk-sensitive foraging by juvenile signal 
crayfish (Pacifastacus leniusculus). Canadian Journal of Zoology 84:1693-1697. 

Boss, S.M. & J.S. Richardson. 2002. The effects of food and cover on the growth, survival and 
movement of cutthroat trout in coastal streams.  Canadian Journal of Fisheries and Aquatic 
Sciences 59:1044-1053. 

Cockle, K.L & J.S. Richardson. 2003.  Do riparian buffer strips mitigate the impacts of 
clearcutting on small mammals?  Biological Conservation 113:133-140. 

De Groot, J.D., S.G. Hinch & J.S. Richardson. 2007. Effects of logging second-growth forests on 
headwater populations of coastal cutthroat trout:  a 6-year, multi-stream, before-and-after field 
experiment. Transactions of the American Fisheries Society 136:211-226. 

Gomi, T., R.D. Moore & A.S. Dhakal. 2006. Headwater stream temperature response to clear-cut 
harvesting with different riparian treatments, coastal British Columbia, Canada. Water 
Resources Research 42: W08437. 

Hofer, N. & J.S. Richardson.  2007. Comparisons of the colonisation by invertebrates of three 
species of wood, alder leaves, and plastic “leaves” in a temperate stream. International Review 
of Hydrobiology 92:647-655. 

Hoover, T., J.S. Richardson & N. Yonemitsu.  2006. Flow-substrate interactions create and 
mediate leaf litter resource patches in streams. Freshwater Biology 51:435-447. 

Karlsson, O.M., J.S. Richardson & P.M. Kiffney. 2005. Modelling organic matter dynamics in 
headwater streams of south-western British Columbia, Canada. Ecological Modelling 
183:463-476. 

Kiffney P. M. 2008.  Response of lotic producers and consumers to gradients of resource supply 
and predation pressure. Oikos in press 

Kiffney, P.M., J.S. Richardson & M.C. Feller.  2000. Fluvial and epilithic organic matter dynamics 
in headwater streams of southwestern British Columbia, Canada. Archiv für Hydrobiologie. 
149:109-129.  

Kiffney, P.M., J.S. Richardson & J.P. Bull.  2003.  Responses of periphyton and insects to 
experimental manipulation of riparian buffer width along forest streams.  Journal of Applied 
Ecology 40: 1060-1076. 

Kiffney, P.M., J.S. Richardson & J.P. Bull. 2004. Establishing light as a causal mechanism 
structuring stream communities in response to experimental manipulation of riparian buffer 
width. Journal of the North American Benthological Society 23:542-556. 



Marczak, L.B., J.S. Richardson & M.-C. Classen.  2006. Life history phenology of 
Cordulegaster dorsalis in an ephemeral habitat in southwestern British Columbia, Canada 
(Odonata: Cordulegastridae).  Canadian Field-Naturalist 120:347-350. 

Marczak, L.B., T.M. Hoover & J.S. Richardson. 2007. Trophic interception: how a boundary-
foraging organism influences cross-ecosystem fluxes. Oikos 116:1651-1662. 

Marczak, L.B. & J.S. Richardson.  2007. Spiders and subsidies: results from the riparian zone of 
a coastal temperate rainforest. Journal of Animal Ecology 76:687-694. 

Marczak, L.B. & J.S. Richardson.  Timing of a resource subsidy alters growth and development 
rates in a riparian spider. Oecologia accepted 

McArthur, M.D. & J.S. Richardson.  2002.  Microbial utilization of dissolved organic carbon 
leached from riparian litterfall.  Canadian Journal of Fisheries and Aquatic Sciences 
59:1668-1676. 

Moore, R.D., Sutherland, P., Gomi, T., and Dhakal, A. 2005b. Thermal regime of a headwater 
stream within a clear-cut, coastal British Columbia, Canada. Hydrol. Proc. 19:2591-2608.  

Quilty, Ed and Moore, R.D.  2007. Measuring stream temperature. Streamline Watershed 
Management Bulletin 10(2): 25 - 30. 

Richardson, J.S. 2003.Riparian management along headwater streams in coastal British 
Columbia.  Streamline 7(3): 19-21. 

Richardson, J.S., R.E. Bilby & C.A. Bondar. 2005. Organic matter dynamics in small streams of 
the Pacific Northwest.  Journal of the American Water Resources Association 41:921-934. 

Richardson, J.S., P.M. Kiffney, R.D. Moore, M.C. Feller, S.G. Hinch and S.J. Mitchell. 2005.  
Experimental tests of riparian-headwater stream interactions and the effects of forest harvest in 
British Columbia, Canada.  10 pp. in: Proceedings of Hydrology, Ecology and Water 
Resources in Headwaters, Bergen, Norway, 20-23 June 2005. 

Richardson, J.S. 2004. Meeting the conflicting objectives of stream conservation and land use 
through riparian management: another balancing act.  Pp. 1 - 6 In: G.J. Scrimgeour, G. Eisler, 
B. McCulloch, U. Silins and M. Monita (Eds.) Forest-Land-Fish Conference II – Ecosystem 
Stewardship Through Collaboration.  Proc. Forest-Land-Fish Conf. II, April 26-28, 2004, 
Edmonton, Alberta. 

 
Theses 

Bondar, C.A. 2007.  The ontogenetic ecology of the signal crayfish, Pacifastacus leniusculus, in 
a small temperate stream. Ph.D. thesis, University of British Columbia  

deGroot, J.D. 2004. Persistence of Coastal Cutthroat Trout (Oncorhynchus clarki clarki) in 
Logged and Unlogged Headwater Streams of Southwestern British Columbia. M.Sc. thesis, 
University of British Columbia. 

Deguise, I.E. 2007. Movements of adult western toads, Bufo boreas, in a managed forest 
landscape and the incidence of a disease in southwestern British Columbia.  M.Sc. thesis, 
University of British Columbia.  



Guenther, S.M. 2007. Impacts of partial-retention harvesting with no buffer on the thermal 
regime of a headwater stream and its riparian zone. M.Sc. thesis, The University of British 
Columbia. 

Lavallee, S.L. 2006. Ecology and Condition of the Ground Beetle Scaphinotus angusticollis and 
distribution of its Prey in Pacific Northwest Riparian Forests. Ph.D. thesis, University of 
British Columbia. 

Marczak, L.B.  2007. Trophic flows across ecosystem boundaries: an examination of the strength 
and consequence of linkages between stream and forest food webs. Ph.D. thesis, University of 
British Columbia. 
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