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Abstract 
While coastal-based fisheries/foresiry interaction research has been conducted 

since the early 1960s, the relationship between forest harvesting and the productive 
capabilities of aquatic habitats in the interior of B.C. are poorly understood. In order to 
assist with the development of interior fish, forestry, and wildlife guidelines, and to test 
the efficacy of B.C.'s new Forest Practices Code, a new research project was initiated in 
1990 on five tributaries of the Stuart-Takla watershed. The watershed basins are in the 
Hogem Range of the Omineca Mountains at the northern end of the Sub-boreal Spruce 
biogeoclimatic zone (Engelmann Spruce-Subalpine Fir zone at high elevations). The 
Stuart-Takla watershed supports both early and late run sockeye salmon, a distinct 
race of kokanee, and many other species of salmonids (e.g., rainbow and bull trout) and 
non-salmonids (burbot, squawfish, and shiners). This is a long-term multidisciplinary 
project that is spatially (five creeks) and temporally (before and after a variety of 
forestry treatments) controlled. Forestry activities will begin in two of the watersheds 
during the winter of 1996. Project components are designed to develop an under- 
standing of the ecosystem processes that effect stream production and forest outputs. 
Participants from a number of agencies are involved including the B.C. Ministry of 
Forests, Fisheries and Oceans Canada, Carrier Sekani Tribal Council, B.C. Ministry of 
Environment, Lands and Parks, and several of B.C.'s universities. 
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203-207 in M.K. Brewin and D.M.A. Monita, tech. coords. Forest-fish conference: land management practices affecting 
aquatic ecosystems. Proc. Forest-Fish Conf., May 14,1996, Calgary, Alberta. Nat Resour. Can., Can. For. Serv., North. 
For. Cent., Edmonton, Alberta. M. Rep. NOR-X-356. 



Introduction Physical Description 
Although research on the interaction between 

coastal-based fisheries and forestry has been con- 
ducted since the early 1960s, the relationship 
between forest harvesting and the productive capa- 
bilities of aquatic habitats in British Columbia's 
(B.C.) interior are poorly understood. To assist with 
the development of fish, forestry and wildlife guide- 
lines for the interior, a new research project was ini- 
tiated in 1990 on four tributaries of the Stuart-Takla 
watershed (Figs. 1, 2). These tributaries were 
Bivouac, Gluskie, Forfar, and O'Ne-ell creeks. In 
recent years, with the introduction of the B.C. Forest 
Practices Code (FPC), the project has evolved to con- 
sider a wider geographical area: Baptiste and Van 
Decar creeks (Fig. 2), and a greater variety of streams 
types. A major research goal is to test the effective- 
ness of the recent FPC legislation in protecting 
aquatic resources. Of particular interest are small 
tributary systems (classified as 54 and S6 streams in 
the FPC, Table 1) that receive little riparian protec- 
tion under the FPC prescriptions. -- 

Following the proven pattern of previous coastal 
research (Hartman and Scrivener 1990), the Takla 
Fishery /Forestry Interaction Project (TFFIP) incor- 
porates long-term (7+ years), integrated, multi-disci- 
plinary approaches. Participants from a number of 
agencies are involved, including: the B.C. Ministry of 
Forests; Fisheries and Oceans Canada; the Carrier 
Sekani Tribal Council; the B.C. Ministry of 
Environment, Lands and Parks (MoELP); Canadian 
Forest Products Ltd. (CanFor); and several of B.C.'s 
universities. These partnerships have been pivotal in 
the success of the project to date. 

The study area is in the Hogem Range of the 
Omineca Mountains, at the northern end of sub- 
boreal Spruce biogeoclimatic zone. The growing sea- 
son is short compared to coastal zones in B.C. ~h~ 
experimental watersheds are largely undisturbed. 
Nodogging has occurred in the watersheds, with the 
exceptions of Bivouac and Gluskie creeks (which 
had partial logging in 1993 to control an insect out- 
break), and Van Decar (where limited harvesting 
occurred during the 1980s) (Mr. D. Roy, CanFor Ltd., 
Fort St. James, B.C., personal communication). A for- 
est fire swept through portions of study area in the 
late 1800s (Mr. D. Roy, CanFor Ltd., Fort St. James, 
B.C., personal communication). 

The Stuart-Takla system forms the northern 
most drainage of the Fraser River basin. The areas of 
the experimental watersheds range from 36 to 
75 km2, and average creek length is about 20 lcm. The 
lower reaches are designated under the FPC as S2 
(greater than 5 and less than 20 m in width), and are 
generally about 8 m wide. Average daily water tem- 
perature in the creeks ranges from 0 to 13"C, with 
summer maximums near 18°C. 

Aquatic Resources 
The Stuart-Takla watershed supports both early 

and late run sockeye salmon (Oncorkynckus nerlca), a 
distinct race of kokanee (0. nerka) (Foote et al. 1989), 
and many other species of salmonids [e.g., rainbow 
(0. nzykiss) and bull trout (Salvelinus confluentus)], 
and non-salmonids [burbot (Lota Iota), squawfish 
(Ptyckocheilus oreyonensis), and minnows 

Figure I. Fraser River watershed showing the Figure 2. Takla FisherylForestry Interaction Project 
location of salmon streams, the major cities, study area showing the experimental 
and the Stuart-Takla watershed. streams and watersheds. 
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Land Management Practices Affecting Aquatic Ecosystems 

Table 1. The following chart lists the research partners and projects by subject. Projects are grouped within the 
watershed processes that they share in common, to demonstrate research linkages. The researchers are aware of 
each other's activities and have maximized the opportunities for collaboration and synergy. 

Physical 
Suspended sediment d 

Riparian treatment impact on suspended sediment regimes Beandry MoF S2, S4, 56 
Sediment delively from roads and cutbanks Heinonen DFO - 
Soil disturbance in different types of riparian management Poulin DFO S2, 54, 56 
Upslope sediment delivery processes Hogan MoF Unknown 
Stream sediment budgets Beaudry MoF 52 
Multi-element geochemical analysis of forestry effects Fletcher UBC 54, S6 
Settling dynamics of fine grained particles Petticrew UNBC 52 
Sockeye incubation gravel composition Herunter DFO 52 
Incubation gravel composition impacts behind beaver dams Herunter DFO S2 

Riparian treatment impact on bedload regimes Beaudry MoF S4, S6 
Upslope bedload sources Hogan MoF Unknown 
Bedload composition and volume Hemnter DFO 52 
Bedload transport dynamics Gottesfeld UNBC 52 
Magnetic tracer rock monitoring techniques 
Channel morphology surveys 
Pluvial history on forested floodplains 

Gottesfeld UNBC 52 
Hogan MoF 52 
Gottesfeld UNBC S2 

Solar rad~ahon 
Riparian treatment effects on stream temperature Macdonald DFO S4, S6 
Mainstream temperature monitoring Madsaac DFO 52 
Riparian treatment effects on groundwater temperature Macdonald DFO - 
Watershed budgets in ha~est/control creeks (Gates Creek) Macdonald DFO 52, S4, S6 

Hydrology 
Riparian treatment effects on groundwater storage 
Rate-of-cut impacts on stream flow 
Riparian treatments effects on stream flow 
Annual water budgets in experimental watersheds 
Floodplain coring to re-create past hydrological events 
Snow survey monitoring 
Snow accumulation; forest vs. cutblock 
Water chemistly fluctuations 
Temperature, permeability, and D.O.C in incubation environments 
Anchor ice depthllocations as impacted by harvesting 
Climatology (air temperature, radiation, precipitation) 

Large and small organic debris 
Upslope vs. riparian origin 
Stream reach and watershed surveyslaerial photos 
Organic decay processes in riparian zones 
Mechanization to increase wind firmness in riparian 

Macdonald 
Heinonen 
Beaudry 
MacIsaac 
Petticrew 
Thompson 
Heinonen 
MacIsaac 
Macdonald 
Macdonald 
Heinonen 

Hogan 
Hogan 
Petticrew 

DFO - 
DFO 54, S6 
MoF 54, S6 
DFO 52 
UNBC 52 
MoELP - 
DFO - 
DFO 52 
DFO S2 
DFO 52 
DFO - 

MoF 52 
MoF 52 
UNBC 52 

management zones Poulin DFO - 



Table 1 continued 

Biological measurements 
Salmonids 

Sockeye stock enumeration; adults Shubert DFO 52 
Sockeye stock enumeration; fry outmigration Whitehouse DFO 52 
Sockeye egg development rates and success 

d Macdonald DFO 52 
Sockeye alevin inter-gravel behavior Hemnter DFO S2 
Fry survival in beaver impacted stream reaches Hemnter DFO S2 
Fry habitat use, outmigration behavior and diets Hemnter DFO 52 
Modeling temperature impacts on sockeye fry development Macdonald DFO 52 
Sockeye spawner distribution, abundance, and habitat requirementTschaplinski MoF S2 
Redd depth, characteristics, and location Hemter DFO S2 
Sockeye spawner redd site selection Macdonald DFO S2 
Energetic capacities and limits of mature sockeye Farrell SFU 52 
Sockeye energy source analysis using stable isotopes Johnston MoELP 52 
Forestry induced stress and distribution of resident salmonids Mellina UBC S4,S6 
Integration of Takla findings to Fraser fish model Williams DFO S2,%,S6 

Prey items 
Invertebrate population cycles and biodiversity Macdonald DFO 52 
Floodplain habitat evaluation; benthiclemergent insects Fuchs UBC 52 
Takla Lake zooplankton analysis Shortreed DFO - 
Stream periphyton and nutrient an_alysis MacIsaac DFO S2, S4, 56 

Riparian biodiversity 
Avian utilization of the riparian zone Wiebe CWS S2 

" MoF = B.C. Ministq of Forests; DFO = Fisheries and Oceans Canada; UBC = University of British Columbia; UNBC = 

University of Northern British Columbia; SFU = Simon Fraser University; MoELP = B.C. Ministry of Environment, 
Lands and Parks; CWS = Canadian Wildlife Service. 
52 = A  fish bearing stream that is greater than 5 and less than 20 m in width. The lower portions of the Takla experi- 
mental streams are typically 52 streams. 54 = A  fish bearing stream less than 1.5 m in width. Some of the upper tribu- 
taries of the experimental streams are designated as S4 streams. S6 =A non-fish bearing stream less than 3 m in width. 
Some of the upper tributaries of the experimental streams are designated as 54 or S6 streams. 
D.O. =dissolved oxygen. 

sockeye salmon enter the Fraser River in late June to lakes for 1 year prior to smoltification and migration 
late July, and spawn in early August after migrating to the ocean (Macdonald 1994). 
almost 1200 km. Escapements of early Stuart sockeye 
salmon frequently exceed 10 000 fish to ~ lusk ie ,  
Forfar, O'Ne-ell, and Van Decar creeks while Bivouac 
and Baptiste creeks are less productive (FA. Harder 
and Associates 1989). Peak escapements to Gluskie 
and O'Ne-ell creeks have exceeded 50 000 fish 
(Macdonald 1992). Sockeye salmon spawn in the 
lower 2 to 4 km of the study creeks. They are spatial- 
ly separated from the late Stuart sockeye salmon, 
which spawn in the Middle River. Of the 30 tribu- 
taries used by the early Stuart sockeye salmon run, 
the TFFIP experimental creeks can support up  to 
50% of the total m n  (Tschaplinski 1996). Fertilized 
eggs hatch in October to November, and alevins 
overwinter in the gravel environment. In May, fry 
emerge and migrate downstream. They reside in 

Study Design 
During th& first 5 years of the project, prior to 

forest harvesting, the natural fluctuations and vari- 
ability of many biological and physical parameters 
were monitored. Forestry activities are planned to 
commence in late 1996 in two treatment watersheds 
(Gluskie and Baptiste creeks) (Fig. 2). Forfar Creek 
will remain unharvested as a reference watershed for 
the life of the project. The experimental design there- 
fore includes both a spatial and temporal control. 

To assess the impacts of forestry on stream 
ecosystems, an incremental harvesting approach has 
been adopted. Initially, logging will begin adjacent to 
small (S4) systems, to study the effects on these small 



Land Management Practices Affecting Aquatic Ecosystems 

tributaries and their groundwater supplies. In later 
years, increased logging will occur in the larger (S2) 
systems. All harvesting will follow FPC prescrip- 
tions. The initial harvesting will occur during winter 

et of freeze up, and will continue 

udy ComponentslLinkages 
The research project components are designed to 

velop an understanding of the ecosystem process- 
that effect stream production and forest outputs. 
e components span a variety of physical and bio- 

gical disciplines and, in the interest of research 
nergy, are designed to be complementary (Table 
, This process-oriented approach, examines the 
fluence of natural actions and anthropogenic 
tivities on physical parameters, and the eventual 
ological outcome. Biological assessments include 
easurements of sockeye salmon spawning, incuba- 
n, and rearing habitats, and the success and habi- 

t use of egg, alevin, and fry life history stages. 
sical components of the study include suspend- 
sediment, bedload, solar radiation, hydrology, 

d organic debris. Each of these physical factors 
be linked with an eventual biological outcome or 
ct. For example, physical factors such as sus- 

sediment, bedload, and organic debris may 
erently linked to channel morphology, which 

an effect on the quality and quan- 
and fish production. Factors such 

olar radiation and hydrology may have direct 
cts on system water regimes, which may impact 

ning egg and alevin survival, fry outmigra- 
and invertebrate production. 

This paper serves as an introduction to nine 
rs in this session that will describe some com- 
nts of the Takla Fishery/Forestry Interaction 
ct. The papers are presented in order, from 

sical processes to biological effects. They demon- 
te the project's process-oriented approach and 

linkages. There are many other study components, 
in addition to these presentations (Table 1). The early 
stages of the project design have been described in 
detail by Macdonald et al. (1992). The published pro- 
ceedings of two workshops provide further insight 
into a variety of the project components (Bernard et 
al. 199$; Macdonald 1994). For more information on 
the TFFIP, including a project bibliography, please 
contact the authors. 
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