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T
he effects of forestry practices on watershed processes

and salmon populations have been studied for nearly

35 years at Carnation Creek.

This project has generated the longest series of continu-

ous data on fish-forestry interactions anywhere.

The study was initiated in 1970 by Fisheries and Oceans

Canada Weyerhaeuser. It rapidly expanded into a multi-

agency and multi-disciplinary study of the effects of

forestry practices on watershed processes. The Research

Branch of the B.C. Ministry of Forests is now the lead

agency and partners with two federal government agen-

cies, universities, and the forest industry.

Carnation Creek research is responsible for much of our

present understanding of how small Pacific coastal water-

sheds function, and how forestry practices affect these

functions. The long-term generated for several biologic, cli-

matic, and watershed physical parameters have been

invaluable for achieving this understanding and advancing

the scientific basis for sound watershed stewardship.
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Historical Activities

Juvenile coho salmon
fry showing dark bands 
(parr marks) typical of
their freshwater life 
history phase.

The Carnation Creek project is a single-

watershed, intensive case study carried

out in three phases: pre-harvest

(1970–1975), during-harvest (1976–1981),

and post-harvest (1982–present). The

study was designed to examine the

effects of progressive clearcutting and

three different types of streamside forest

harvest treatments on stream channels

and fish populations: variable width ripari-

an buffer,“intensive” clearcutting (riparian

clearcutting with in-stream activity), and

“careful” clearcutting (harvest without in-

stream activity).

Initially, the three principle
objectives were to:
• provide an understanding
of the physical and biologi-
cal processes operating
within a coastal watershed;
• reveal how the forest 
harvesting practices
employed in the 1970s and
early 1980s changed these
processes; and,
• apply the results of the study to make reasonable and
useful decisions concerning land-use management, fish,
and aquatic habitat protection.

Frozen-core streambed sampling to determine
fine-sediment composition and effects on salmon
egg development and survival.



Data collected historically included comprehensive infor-
mation on climate, stream temperatures and discharge,
groundwater levels, air chemistry, water chemistry, terrain
stability, stream channel morphology, large woody debris
(LWD) abundance and distribution, streambed particle-size
composition, suspended sediment generation and trans-
port during high flows, streambed scour and deposition,
forestry-related ground disturbance, post-harvest revege-
tation, biomass of aquatic algae, abundance and distribu-
tion of benthic macroinvertebrates, and fish habitats. Fish
population studies were focused primarily on salmonids
and included research on spawning and migration pat-
terns; seasonal movements, rearing, growth and survival of
juvenile salmonids; chum egg incubation; egg survival; fry
emergence; and fecundity determinations for female
chum and coho for annual estimates of egg-to-fry survival.
A basin-scale, multidisciplinary approach is
employed to explain changes to stream channels
and fish habitats attributable respectively to: (1)
alternative riparian management treatments (ripar-
ian buffer strips of known dimensions vs. clearcut
harvesting); (2) hillslope processes (landslides and
debris flows); and (3) the overall level of harvesting
within the basin (hydrologic effects).

Main fish weir (fence) at Carnation Creek.This structure located near the stream mouth at the uppermost influence of
the tides is essential for studying the seasonal migrations of both juvenile and adult fishes.The weir is shown configured
with fan traps to intercept the juveniles of all species inhabiting the stream, especially salmonid fry (young-of-the-year)
and smolts (≥ 1-year-old) migrating seaward in spring.

Climate stations are located thoughout the watershed at both low and
high elevations and where air temperature, solar radiation, relative
humidity, wind speed and direction, and precipitation (rainfall) are

monitored continuously. One illustration from the 1970s shows 
accumulated precipitation measured manually.

Late-summer low (“base”) flows at Station B (B Weir) in Carnation Creek (left), and  Autumn peak flows (right).
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T
he Carnation Creek

watershed area is 11

km2 and is located

~20 km northeast of

Bamfield on the south

shore of Barkley Sound in

southwestern Vancouver

Island (49°N, 125°W). The

watershed occurs within

the Coastal Western

Hemlock Biogeoclimatic

Zone, which spans the

west coast of North

America from the

Olympic Peninsula in

Washington State to the

Queen Charlotte Islands

and Southeast Alaska.

Carnation Creek Watershed


