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Executive Summary 

Wahleach Reservoir. Historic reconstruction of events that have affected 
Wahleach Lake/Reservoir production over the past century were made more 
difficult by an intrusive layer caused by either one major or several smaller 
depositional events that introduced large amounts of sediment over the span of a 
decade or two in the latter half of last century. Nonetheless, examination of the 
sediment has revealed several interesting events that brought change to the 
ecosystem. Our analyses suggest that the 'original' Wahleach Lake was a small, 
perched, fishless lake that was relatively shallow with growth of emergent 
macrophytes within an extensive littoral zone. It is likely that annual littoral 
production exceeded pelagic production. Introduction of fish in 1928 and other 
anthropogenic impacts within the catchment, e.g. mining, fishing, subtly changed 
the nutrient dynamics of the ecosystem. Impoundment of the lake in the 1950s 
brought nutrient enrichment from flooded landscape and increases in pelagic 
production. But by far the most profound changes came from logging and road 
construction in the 1960s and 70s. Forest removal and roads must have resulted 
in slope failures and debris torrents during heavy rain events that introduced 
large quantities of silt and debris into the small reservoir (+/-13 cm of sediment 
accrual). The commencement of a reservoir fertilization program in 1995 to 
restore fisheries potentials of Wahleach has markedly enhanced pelagic 
production and shifted ecosystem carbon production from an 'original' littoral to a 
present pelagic predominance. 

Stave Reservoir. Stave's historic reconstruction is not puzzled by large 
depositional events as was the case for Wahleach, and our analyses clearly 
show that impoundment of the Stave River in the late 1920s changed an 
unproductive, ultra-oligotrophic fast-flushing lake into a larger and more 
productive pelagic driven ecosystem. Nutrient releases from flooded landscapes 
enhanced pelagic carbon production, but this increase was transient lasting only 
a few decades and then began to decline only to be enhanced again when 
discharges of hypolimnetic water from Alouette Reservoir were diverted to Stave 
in the early 1950s. The C/N data indicates that the continued discharge of 
Alouette water to Stave Reservoir has stabilized pelagic production at higher 
levels than occurred in the 'parent' low production Stave Lake. Very high C/N 
values in the most recent sediment suggest that the current Alouette Reservoir 
fertilization program for fisheries restoration may also be enhancing the carbon 
production of Stave. Low 15N values in deep lake sediment from 'original' Stave 
Lake indicate that that the old lake did not support a run of anadromous salmon 
due to an effective migration blockage at Stave Falls. Distribution and 
abundance of fossil littoral and pelagic diatoms indicate that pelagic production 
has dominated the system throughout the past 2 centuries and in the last decade 
has attained highest levels. 
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Introduction 

Background 
Paleolimnology is a sub-discipline of limnology that reconstructs lake and 

drainage basin history by examining the distribution and abundance of 
microfossils and geo-chemical remains laid down within the deep-water 
sediments of the lake. Lake sediment cores yield a plethora of information about 
past lake/reservoir conditions, including the impacts of man and climate upon the 
drainage basin, e.g. logging, road and dam construction, (impoundment, water 
diversion), landslides, and volcanic eruptions. Deep-water sediments of lakes 
and reservoirs chronicle these events occurring within the drainage basin and 
provide an invaluable time-series of the impact of each major event and how they 
have affected production, includir)g fisheries over several centuries and/or 
millennia (depending on core length and sedimentation rate). Collectively these 
variables provide clues to interpreting how the past impacts of climate, landscape 
intervention and even over-fishing have influenced sedimentation rates and lake 
productivity over many centuries. Profiles of stable 15N isotopes of marine origin 
provide good evidence of historic anadromous salmon and steel head 
escapements prior to and after first white-European contact and the advent of the 
commercial fisheries. 

There are many tools used to discriminate past lake productivity and food 
web structure, and these include the enumeration of diatoms, macro-zooplankton 
microfossils and the estimation of amounts of phytoplankton pigments, e.g. 
decomposition products of chlorophyll and other algal pigments. Further, by 
examining the patterns of fossil pollen in cores one can document changes in 
vegetation within the basin drainage caused by climate changes, logging and fire. 
These drainage basin interventions (land clearance, road construction, 
landslides) leave coarse sediment markers that indicate the frequency of major 
storm events and associated turbidity plumes within lakes and how these have 
affected sedimentation rate and lake productivity. 

Using several of these techniques, we can determine whether Wahleach 
and Stave lake productivities were higher during the previous century before 
European contact. That is, has drainage basin habitat degradation and river 
impoundment affected ecosystem productivity including fisheries? 

Objectives 
In February 2001 Eco-Logic was awarded a contract from BC Hydro to 

provide paleolimnological studies of lake sediments in Wahleach and Stave 
reservoirs. Studies were to include analysis of profiles of sediment cores for: 

• Carbon (C) & Nitrogen (N) content 
• 15N stable isotope (marine derived nutrients) 
• Fossil phytoplankton pigments 
• Fossil diatoms (Bacillariophytes) 
• Fossil macro-zooplankton (Cladocera) 
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• Core dating by 210Pb decay curves 

Since both Stave and Wahleach were existing lakes prior to impoundment, some 
specific questions were to be addressed: 

• Did changes in lake production occur after initial impoundment of 
outflows? 

• Did impoundment of Stave Lake at Stave Falls block passage of 
anadromous salmon? 

• Are present levels of reservoir ecosystem production lower than in pre
impoundment lake conditions because of oligotrophication? 

Study limitations 
As a caveat it should be noted that limited funding did not permit detailed, 

high-resolution examination of the cores and this restricted our ability to make 
fine-scale interpretations of changes beyond a 3 - 5 yr time horizon. Thus we 
provide our best interpretation of past events in the Wahleach and Stave 
lake/reservoir drainage basins, but caution that our discussion, by necessity, 
must remain somewhat speculative. 

Study area 

Wahleach 
Wahleach is a 'perched' lake/reservoir (elevation 640m) ecosystem 

located approximately 15 km west of Hope, BC. It has a maximum depth at full 
pool of 28 m and surface area 410 ha, but declines to 125 ha at full drawdown. 
The reservoir was created (impounded) in 1952 and is 6.1 km long, but the 
original lake was only 3.3 km in length (Fig. 1). It was fishless prior to 1926 when 
it was stocked with rainbow trout (Oncorhynchus mykiss) and kokanee salmon 
(Oncorhynchus nerka). A fertilization program commenced in 1995 to restore 
declining fisheries and the reservoir was stocked in 1997 and 1999 with kokanee, 
rainbow and cutthroat trout. 

Stave 
The original Stave Lake was a classic coastal 'fiord-type' lake in a deep, 

steep-sided basin carved by retreating glaciers over 10,000 yrs ago. Stave 
Reservoir was formed in 1928 by construction of a hydroelectric dam at Stave 
Falls, and is located approximately 45 km east of Vancouver, BC. At full pool 
maximum depth is about 101 m and surface area 5,858 ha (Fig. 2). The 
hydrologic input to Stave was supplemented by the addition of Alouette Reservoir 
hypolimnetic water beginning in 1952. Early anecdotal information suggests that 
Stave Falls was impassable for anadromous salmon, and thus the original lake 
was likely ultra-oligotrophic without the input of marine derived nutrients from 
carcass decomposition. However the number of early aboriginal settlements 
around the original Stave Lake has raised questions as to whether salmon may 
in fact have been present throughout the system. 
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