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FIA–FSP Forest Science Corner 

by Susan Thorne, Contributing Writer

Developing knowledge—delivering results.
That’s the theme driving the Forest Investment 

Account–Forest Science Program (FIA–FSP), the 
organization that funds and supports the research 
that tackles some of British Columbia’s most critical 
applied forest science challenges. In 2007/08,  
FIA–FSP is investing almost $14.5 million to sup-
port research and extension projects that will 
promote sustainable forest management. 

One of the challenges facing the forestry commu-
nity is how to best manage riparian areas. Forest 
managers consistently ask how to carry out forest 
activities while also ensuring the health of this 

ecologically critical 
interface between land 
and a flowing, surface 
water body. 

In a 2006 survey con-
ducted by FORREX and 
funded by the British 
Columbia Ministry of 
Forests and Range and 
FIA–FSP, respondents 
indicated that riparian 
management was a 
high-priority topic for 
extension.1 From a list 
of eight topics related 
to watershed processes 
and management, 43% 
of respondents selected 
“riparian management” 
as a high-priority water-
shed topic, second only 
to “forest management 
impacts on water qual-
ity or quantity.”

“Whether it’s at a meet-
ing, during a casual 
discussion, or through 

1 Morford, S. and C. Hollstedt. 2007. Revisiting a forest extension 
strategy for British Columbia: A survey of natural resource 
practitioners and information providers. BC Ministry of Forests 
and Range, Research Branch, Victoria, BC. Tech. Rep. 042. URL: 
http://www.for.gov.bc.ca/hfd/pubs/Docs/Tr/Tr042.htm

a direct request for information, riparian manage-
ment is one of the topics that the operational com-
munity brings up time and time again,” said Kathie 
Swift, Early Stand Dynamics Extension Specialist 
with FORREX.

Given this need for information, it makes sense 
then that several projects under FIA–FSP’s 2007/08 
Sustainability Program are geared towards pro-
viding forest managers with information to help 
them manage riparian zones and their associated 
water features. This article highlights five riparian 
research projects.

Structure and functional values of riparian buffer strips for 
sustaining floristic diversity in Interior forested landscapes
One of the issues researchers are addressing is 
the land located next to flowing water bodies that 
is protected from forestry activity—commonly 
known as a buffer strip or zone. Most of the re-
search that has examined the effectiveness of 
riparian buffer strips in protecting terrestrial biota 
has focussed on vertebrates, while riparian veg-
etation has mostly been ignored. How wide these 
buffer strips should be is often debated and little 
is understood about how they contribute to forest 
health. 

Dr. Lyn Baldwin at Thompson Rivers University 
is conducting a three-year, $100,000 project to 
evaluate the importance of riparian buffer strips of 
different widths in sustaining ground layer vegeta-
tion, including plants that are culturally significant 
for the Secwepemc First Nations. 

“I believe our project will provide quantitative 
information on the value of buffer strips for the 
understorey plant community, particularly for bryo-
phytes,” said Baldwin. 

Specifically, the researchers will address the follow-
ing questions:

• Within riparian habitats, does the presence 
and/or width of a riparian buffer strip affect the 
diversity and abundance of the ground layer 
vegetation?

• Within adjacent harvested areas, does the 

FIA–FSP aims to develop knowledge  
and deliver results on riparian issues 

. . . continued on page 7

These two wetlands  
illustrate the extent of  
the grazing intensity 
gradient encompassed in 
the study. Both wetlands 
are moderately alkaline, 
semipermanently flooded 
depressional wetlands. 
The Lac du Bois wetland 
receives low livestock use, 
while the Rose Hill wetland 
is heavily used by livestock.
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 presence and/or width of a buffer strip affect 
the diversity and abundance of the ground 
layer vegetation?

• Are there specific attributes of buffer strips or 
the ground vegetation (either indicator spe-
cies, functional groups, or culturally significant 
species) that can be integrated into a diversity 
index which would accurately project the eco-
logical value of the riparian strip?

In their initial survey, Baldwin’s team learned how 
“all buffer strips are not the same.”

“For example,” says Baldwin, “many of the buffer 
strips surround open, wet meadows rather than 
distinctly flowing S5, S6 streams. Obviously the 
importance of a buffer strip will vary considerably 
depending on the adjacent community. One of the 
primary objectives of our research is to provide for-
est managers with quantitative data relating buffer 
strip width and characteristics to the persistence/
viability of the understorey vegetation along small, 
high-elevation streams.”

The team is collaborating with Dr. Marianne Ig-
nace of Simon Fraser University. “This collaboration 
adds a critical perspective in that we will be able 
to directly evaluate the impact of buffer strips on 
culturally significant plants,” said Baldwin. “I believe 
that this research will make an important contri-
bution to understanding how to conserve ripar-
ian plant communities in high-elevation forests 
around Kamloops.”

Early results from the study are expected this 
coming spring, said Baldwin, adding that eventu-
ally they hope to publish in both a Canadian and 
international journal.

Biogeochemical indicators and thresholds for assessing  
ecological impacts of riparian forest management on down-
stream ecosystems
Figuring out a definitive way to determine how 
forestry activities in an upstream area affect down-
stream ecosystems, and how far along the streams 
these effects reach, is the goal of Dr. Takashi Saka-
maki’s $220,000, three-year project. 

“I worked in estuaries looking at the effects of 
river-origin materials on estuarine ecosystems, and 
realized that estuaries are strongly influenced by 
river systems,” said Sakamaki. “Now I really want 
to know what controls materials flowing down 
through river systems. I believe that answering 
this question is necessary to achieve successful 

environmental man-
agement at watershed 
scales.”

To accomplish this, 
Sakamaki’s team is 
developing specific indi-
cators and thresholds to 
coherently assess effects 
of forest management 
on downstream eco-
systems. The “biogeo-
chemical indicators” 
will be based mainly 
on the quantity and 
quality of particulate 
organic matter (POM) in 
downstream systems as 
well as at riparian forest 
management sites. The 
“threshold” will define 
levels of the indicators 
above and below which 
food webs or biota of 
downstream systems 
are significantly altered. In his research, Sakamaki 
hopes to overcome two scientific issues: How to 
track the longitudinal transport of upstream-origin 
POM and what to consider as factors controlling 
the effects of POM on downstream ecosystems. “In 
other words, without solving them [these issues], it 
cannot be tested whether upstream forestry man-
agement affects downstream ecosystems,” states 
Sakamaki’s project summary.

Downstream food webs are the specific focus, and 
the contribution of upstream POM to these food 
webs will be assessed by testing the effect of two 
major factors: quality of upstream POM (e.g., C:N, 
algal content) and characteristics of recipient sys-
tems (e.g., primary productivity, retention of POM). 
“This is expected to generalize upstream POM 
effects on downstream food webs, and give a new 
insight to the general interpretation of the subsidy 
effect in ecosystems,” states the project summary.

Effects of livestock grazing in Southern Interior wetlands:  
Interactions with amphibians, benthic macroinvertebrates, 
vegetation, and breeding waterfowl
Results of research undertaken by Thompson Riv-
ers University’s Dr. Lauchlan Fraser, Brian Heise,  
Marc Jones, and Denise Clark will help provincial 
and private managers balance the need for cows to 
forage with other wetland values. Past research has 

. . . continued on page 8 
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Leaves deposited on an 
estuarine mud flat. Forests 
have the potential to pro-
vide downstream systems 
with substantial amounts 
of organic matter.
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shown that livestock grazing can be a significant 
human-induced stressor on wetlands.

In regions such as the Southern Interior of British 
Columbia where half of British Columbia’s cattle 
are produced, understanding how grazing pres-
sure affects wetland function is crucial to wetlands 
management.

“The ranching industry is an integral component of 
the historical culture of BC and the ongoing econo-
my of our province,” said Fraser. “We are interested 
in understanding the environmental effects of 
ranching so we can keep the industry healthy and 
strong as well as protect our natural environment.”

This $200,000, three-year project will expand an 
existing multi-year project funded by Ducks  
Unlimited Canada. In the first year (2006) the re-
searchers primarily measured vegetation commu-
nities and waterfowl use. Preliminary results show 
a very strong response of vegetation structure and 
composition to grazing intensity, including the re-
duction of biomass, an increase in the abundance 
of weedy species, and a decrease in the abundance 
of tall emergent wetlands. Fraser and Jones hope 
to publish their first set of results in the journal 
Wetlands.

“Livestock use around wetlands, as measured by 
soil compaction and percentage of bare ground, 
has a significant effect on plant community 
composition,” said Fraser. “Plant species richness 
tends to increase; however, the increase in species 
richness is due in large part to an increase in non-
native species.”

Fraser said that while preliminary results focussed 
on the plant community, their research is a whole-
ecosystem study. “Our objective is to understand 
the overall effects of cattle use on wetland ecosys-
tems in the Southern Interior: from plants to bugs 
to ducks,” he said.

Support from the FIA–FSP program will help the 
team achieve this objective as funds will enable 
the hiring of a PhD student to run the vegetation, 
amphibian, waterfowl, and landscape portions of 
the project, and the addition of an MSc student 
to incorporate the collection and analysis of the 
macroinvertebrate community. 

Recovery processes of small streams and their riparian areas from 
clear-cutting and partial harvest riparian management
Maintaining ecosystem processes is a critical 
aspect of sustainable forest management and can 

occur if 1) the ecosystem is resistant to changes 
brought about by forest management, 2) it is pro-
tected against all changes, or 3) its processes and 
structures recover quickly from that disturbance.

Led by Dr. John Richardson, this almost $400,000 
multi-year project being carried out at the Univer-
sity of British Columbia’s Malcolm Knapp Research 
Forest is measuring the effectiveness of leaving 
riparian buffer zones (commonly used to maintain 
shade and minimize increases in stream tempera-
ture) around headwater streams.

“Riparian forest management is intended to miti-
gate the impacts of forest harvesting, but it is clear 
that some significant changes still occur, even with 
reserves of 30 m or more,” said Richardson in his 
FIA–FSP project summary.

Richardson explained that a reserve of 30 metres is 
a standard suggested in the Riparian Areas Man-
agement Guidebook (BC Ministry of Forests 1995), 
a critical document in watershed management. This 
width, while based on some data, has rarely been 
tested directly in trial. “Our study has been one of 
the first to do this,” he said.

Very few studies have examined the rates and tra-
jectories of recovery dynamics; most have focussed 
on individual variables such as streamflow and 
stream temperature. The Malcolm Knapp riparian 
management experiment offers a unique oppor-
tunity to document stream and riparian recovery 
rates for two distinct forest management strategies:  
clear-cutting with fixed-width riparian reserves and 
partial harvesting.

So far, the study has revealed considerable informa-
tion relevant to both the basic ecology and man-
agement of small watersheds. More gains in the 
understanding of headwater streams are hoped 
for, including knowledge of the long-term recovery 
dynamics of forests and streams from different 
management approaches as well as models that 
predict both short- (1 to 5 years) and long-term 
(5 to 15 years) effects of riparian management on 
these systems.

Richardson believes their research has already had 
an impact, particularly in the Pacific Northwest,  
Ontario, and elsewhere. He said they have also been 
successful in drawing attention to the importance 
of smaller streams. “The day is coming when there 
will probably be more protection along those small 
streams as a result of what we have done,” he said.
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“The ranching  
industry is an inte-
gral component of 
the historical culture 
of BC and the on- 
going economy of 
our province. We are 
interested in under-
standing the 
environmental  
effects of ranching 
so we can keep the 
industry healthy and 
strong as well as 
protect our natural 
environment.

—Dr. Lauchlan Fraser
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Also, mitigating the effects on streams doesn’t nec-
essarily mean huge changes for the forest industry. 
“There are ways to reduce the amount of impact 
without too much effect on operational forestry.”

Richardson said they have already published their 
results in many journals and conference proceed-
ings. To find out where you can read more, please 
visit http://faculty.forestry.ubc.ca/richardson/ and 
click on “publications.”

Long-term stream habitat and rainbow trout responses to alter-
native riparian management in north-central British Columbia
Another FIA–FSP project examining small streams 
is a one-year, $75,000 project being carried out by 
Drs. Eric Mellina and Scott Hinch at the University 
of British Columbia.

In their project summary, Mellina and Hinch state 
that studies documenting the impacts of forest 
practices on small streams in the north-central 
regions of BC are rare, and that their study will help 
address this knowledge gap. In fact, their research 
will nearly double the time frame over which post-
logging observations are made on a set of experi-
mentally logged interior streams.

“We are conducting our work in north-central BC, 
an area from which there is an acknowledged 
dearth of scientific fish-forestry information, but 
from which much of the future timber supply is 
expected to come,” explained Mellina. 

Dr. Mellina said he believes the type of research 
they are carrying out is crucial for the development 
of improved management guidelines surrounding 
riparian forest harvesting practices. 

“It will also lead to a greater understanding of the 
longer-term effects of logging on small stream eco-
systems, an issue that is particularly relevant given 
the MPB epidemic currently affecting large parts of 
our province, “ he said.

An initial study of novel harvesting treatments 
carried out on three small, lake-headed S3 streams 
revealed new information. For example, while log-
ging reduced the streamside canopy cover by 50%, 
stream temperature changes following logging 
were relatively modest and rainbow trout young-
of-the-year were bigger in the logged streams 
when compared to a forested control stream. Also, 
the logging treatments did not cause detectable 
changes in trout movement patterns, and the 
remaining streamside vegetation will continue to 
provide shade and a future supply of large in-
stream wood. 

Such results provide much-needed information, 
but are on a short-term (2–6 years), post-logging 
perspective. Although changes in habitat and fish 
variables were not detected in the short-term, 
theoretical models indicate that significant chang-
es might be expected 10 years or more following 
harvesting.

The current project will establish the first longer-
term (longer than 10 years, which is the equivalent 
to three full generations of rainbow trout), before-
and-after, fish–forestry case study in a temperate, 
interior region of British Columbia, and will com-
plement a similar long-term, multi-stream experi-
ment being carried out in small coastal streams at 
the Malcolm Knapp Research Forest.

Some examples of questions the study will address 
are:
• Have summer stream temperatures and canopy 

cover levels recovered or exceeded pre-logging 
conditions? Can recovery rates be predicted 
based on prior and proposed data?

• Are rainbow trout densities, biomass, distribu-
tion, and condition now affected by logging as 
theoretical models suggest?

• Are inter-annual changes  
in habitat and fish 
responses related 
more to inter-an-
nual environmental 
fluctuations and to 
the natural dif-
ferences inherent 
among the streams, 
as our short-term 
data indicate, rather 
than a response to 
logging?

With a cold, rainy sum-
mer in north-central 
BC, Mellina said this 
year was exceptionally 
challenging for field 
work, but they hope to 
have preliminary re-
sults to share with LINK 
readers soon. Eventual-
ly, they hope to publish 
their work in an inter-
nationally recognized, 
peer-reviewed journal 
such as the Canadian 
Journal of Fisheries and 
Aquatic Sciences.  
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An aerial view of the 
cutblock showing the ri-
parian zone treatment Eric 
Mellina and Scott Hinch 
applied to streams.

Er
ic

 M
el

lin
a 

ph
ot

o

http://faculty.forestry.ubc.ca/richardson/

