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FOREWORD

This Techni cal Suppl enent describes and presents the results
of limmol ogical research on the main valley | akes as carried out
under the Canada-British Col unbia Ckanagan Basi n Agreenent. The
results of associated studies on water quality, and waste
treatment for the control of nutrient discharges, are covered in
Techni cal Supplenents 1V and VI respectively. The presentation
and di scussion of alternatives concerning |limmology is confined
to the main report.

The material presented in this supplenent supercedes that of
all earlier prelimnary reports or publications prepared under
the terns of reference of the Agreenent.

A. Murray Thonson
Study Director
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GLOSSARY OF TERMS

Al gae Chl orophyl | -bearing plants — sone are planktonic
and others are filanentous and attached

Aquati c Living in Water

Bent hos Plants or aninmals living on the | ake bottom

B. P. Bef ore Present tine

Chi ronom ds Aquatic benthic insects (m dges)

Epi | i mi on Upper region of warmcircul ating | ake water during
sumrer period

Eut r ophi c Nutrient-rich | ake, high biological production

Fauna Ani mal s

Fl ora Pl ant s

Hypol i mi on Deep, cold and relatively undisturbed regi on of
| ake in sunmer period

Lake overturn Period of conplete mxing, in nost |akes occurring
in wnter and spring

Li mol ogy The study of bodies of fresh water in all their
aspects

Littoral zone The subrnerged shoreline of |akes supporting plant
grow h

Lock-in nutrients Nutrient elements which have formed a bond with

bottom sedi nents and which prevents their recycling
(occurs only in well-oxygenated | akes).

Macr ophyt es Aquatic rooted vegetation

Mesot r ophi ¢ Moderate nutrient concentration and production

Metal i mion (Thernocline) Water |ayer of rapidly decreasing tenperature
bet ween the epilimion and the hypolimion

NO, (N) Nitrate Nitrogen

Nutrient el enents El ements essential for the growmh and reproduction
of plant and other sinple forms of aquatic life.
The nost critical nutrient elenments (those nost
often in short supply) are nitrogen and phosphorus

A i gochaet es Bent hi ¢ Segnment ed wor ns
A igotrophic Nutrient-poor |ake, |ow biological production
Peri phyt on Attached aquatic al gae
Photic zone Limt of light penetration, zone of biologica

producti on



Phyt obent hi ¢ Conmuni ti es Pl ant popul ati ons at bottom of | akes

Pl ankt on M croscopic floating or drifting plant and ani nmal
life of the sea or |akes

PO, (P) Phosphat e Phosphorus
Sal noni ds Any fish of the Trout-Sal non family
Secchi Depth Lake transparency as neasured by extinction of a 22

cm (8") white disc.

Zoobent hic Comuni ties Ani mal popul ati ons at bottom of | akes
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CHAPTER 1

| nt roducti on
RATI ONALE

It would seemfitting, and necessary that Limology: "the study of
physi cal, chenical, neteorol ogical and biol ogical conditions in fresh
wat ers" (Grove, 1973), should play a role in the Ckanagan Basi n Study.

Li mol ogy is an essential part of nbst water body exami nations in that
it is the tool needed to determne the present trophic state of waters, a
basis for future planning and managenent.

Many attributes and functions, of life in the Ckanagan Basin affect and
are affected by the trophic state of the basin | akes (Figure 1.1).
Li mol ogi cal study then, is in this case a descriptive exercise to provide
a firmdata base for water planning and managenent in the Okanagan nain
val l ey lakes. It provides a historical perspective of the |akes as well as
an analysis of the dynanmic state of the |akes.

The general objective of the |imology programwas to provide a broad
characterization of the main valley lakes with a view to deternining the
cause of apparent water quality deteriorations. Based on the know edge
gai ned fromthis study, standards were al so established with respect to the
annual phosphorus | oad each of the nmain valley |akes can assimlate.

APPRCACH

As with the entire study, the |imol ogy programwas carried out
through a series of defined tasks. Major |imology tasks, agency and
personnel responsibilities are outlined in Appendix A Data sunmaries for
each of the major fields of study are detailed in Appendices Bto H

This technical supplenment is an attenpt to integrate the separate
tasks and manuscript reports pertaining to Iimology into an overview of
the trophic state of each | ake and situations pertaining thereto. Due to
t he organi zation of tasks and specialities of sundry investigators, it has
been necessary to first organi ze the supplenent in a way which presents
specific aspects (i.e. geology, chemstry, etc.) of all |akes and then
integrate these in the final chapters.
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SCOPE

The |immol ogy program adopted a wi de scope in an attenpt to get as
conpl ete an inpression as possible of the |limological state, trophic
condition and factors affecting the main valley | akes.

Ceol ogi cal studies centered on basin structure, sedinentation rates and
pal eol i mol ogi cal survey. These studies present the history of the main
val l ey | akes on a geologic tine scale as well as giving val uabl e
i ndi cations of nore recent man influenced changes in the | akes.

Physi cal studies provided data on | ake norphonetry, tenperature series,
heat content, light transmittance and water transparency. Character of the
kanagan River plume as it enters Skaha Lake was al so exam ned. Chenica
studi es measured oxygen, nutrient and major ion concentrations in the |ake
wat er s.

Bi ol ogi cal studies involved nutrient bioassay; phytopl ankton,
peri phyton and aquatic nacrophyte studies as well as zoopl ankton, bottom
fauna and fish studies. Biological studies actually represent an
exam nation of the end product of the physics, chem stry, geology and
nmet eorol ogy of waters since the trophic state of a | ake as expressed by
densities and varieties of biota, is dependent upon these non-living
aspects of a particular water. The expression of a particular trophic
state in a lake by its biota is usually the factor nost affecting people's
use of that water. By understanding the flora and fauna of a | ake and the
critical factors regulating its |life processes, the key to controlling it
for man's benefit is provided.

The kanagan main valley | akes have been subject to |imol ogical study
prior to the inception of the Canada-British Col unbi a Ckanagan Basin
Agreenent. Specifically oriented studies are referred to in the
appropriate sections where a nore detail ed review can be accorded them In
1935, Rawson conducted a general |immological survey of Ckanagan, Wod,

El li son and Kal amal ka Lakes, which provided a basis for |ater studies.
This study was part of a nore extensive survey conducted to determine the
condition of some of the | akes as a scientific basis for devel opnent of a
conprehensive fish culture program (C enens, et al, 1939). Sisnmey (1921)
coll ected al gae froma nunber of Okanagan Valley | akes as part of a
floristic survey of central interior B.C





