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SUMMARY

A review of environmental information up to 1976 regarding Shawnigan
Lake was undertaken for the purpose of identifying areas of insufficient
data and attempting to assess the present state of water quality in Shawni-
gan Lake: Based on the limited amount of information collected to the end
of 1976, it appears that water quality is gooed but insufficient evidence
is available to draw firm conclusions. It is intended that deficiencies

in data will be corrected by a sampling program to be carried out in 1977.
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PRELIMINARY INVESTIGATIONS OF SIHAWNIGAN LAKE WATER QUALITY 1976
1. Existing information

1.1 .General Characteristics 'and Morphometry

_ Shawnigan Lake is a small lake situated on southern Vancouver Island.
Some general characteristics are shown in Table 1. The lake surface tempera-
ture approaches 24°C in summcr and in winter ”occusionally"‘has ice cover

for duration of onc week (Carl, 1940). The lake is a highly utilized recreation

area with numerous summer cottages and permanent homes.

The lake is composed of one main (north) basin and separated from
several sub-basins in the south end by a sill less than 10 metres deep.
(Figure 1). A long channcl runs west from the main basin and is referred to
locally as the ”Qest arm". Main inflow is from a creek at the south end and

from a creek midway along the west shors.

1.2 Climate

A meteorological station at Shawnigan Lake indicates a mean daily
temperature of 1.6°C (January) and 17.2°C (July), and a mean annual rainfall

total of 108_cm.

1.3 Soils

A soil survey (Day, Forstad and iaird,1959) shows most of the soils
surrounding the lake are designated D-Rs indicating soils of the Dashwood
group with rough stony texture. Smaller amounts of Shawnigan group and
Chemainus group also occur in the drainage basin. A more detailed and up-
to-date survey is being prepared at present by the Resource Analysis Branch,

Ministry of the Environment.



. TABLE 1

General .Morphometry of Shawnigan Lake*

altitude above sea level 468 foet’ 380 feet”

surface area 1468 acres’ 1327*

watershed area 22 sﬁuare miles2

mean depth 35 feetS. 38.5 feet1

maximum depth 154.feet1 32 metre527128 foet®

volume

perimeter

51,155 acre fcetl
77,000 fcetl

* a mumber of conflicts exist in the table, and until a
proper survey of the lake is done, the accuracy of these
data is uncertain.

lFish and Wildlife Branch Lake Survey data
2Carl (1940)

SNorthcote and Larkin (1956)

- 1.4 Hydrology

An‘eurly_investigation of power potential of the Koksilah River
and Shawnigan Lake was done in the early 1920's (Knewstubb, 1924). A Water
Investigations Branéh report by MacLean (1953} concerned itself with flood-
ing problems of Shawnigan Lake. Copies of both these réports are in the Water
Investigations Branch reports 1iBrary.* Carl (1940) cités some discharge
data for the lake. Lake level monitoring has been carried out by the Water
Survey of Canada at Memory Island since 1970 (08HA032) and the flow of
Shawnigan Creek has been_mbnitored since 1974 (08HA033) (Appendix Tables 1

“and 2),

1.5 Fisheries Biologx

Dymbnd'(1936) published a paper on the freshﬁater fish of B.C. and

included some information on Shawnigan lLake. He mentions the Kokanee pop-

* Room 209, 780 Tlanshard Street, Victoriz, B.C.
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ulation of the lake and the fact that Eastern Whitefish (Coregonus clupeafor-

mis) were introduced into Shawnigan Lake (1,125,000 fry) in 1896. The Fish
and Wildlife Branch has sampled the lake on a number of occasions (1950,
1956, 1957, 1969) and report Cutthroat {salmo clarki), and Rainbow trout

(5. Gairdneri),‘Kokanee (Oncorhynchus nerka), the sculpin Cottus asper,

and the brown bullhead Ameiurus nebulosus being resident in the lake.

Northcote and Larkln (1956) estlmatcd the 5tand1ng Stock of Flsh
to be 3.6 kg per standard q1]1 nct set.

1.6 Physical and Chemical Limnology

Very sketchy information from isolated samplings is available on the
limnology of the lake., Carl (1940) reported a surface water température of
23.3°% on August 4, 1936. The bottom temperature was 6.1° and the thermo-
cline was at a depth of 5 to 15 m. Two profiles taken in 1935 and 1936 are
shown in Figure 2. One interesting note, which will be discussed in more
depth Iater, is the low oxygeh concentrations in bottom waters (43% satura-

tion) in August 1936. Carl recorded the alkalinity as . 12-14 ppm.

The Fish and Wildlife Branch did a temperature and oxygen profile
on May 10, 1969 which is shown in Figure 3.

Sampling of water quality was carried out by the Pollution Control
Branch between 1971 and 1975 at Station 0131140, "private dock east side of
iake, north end", and consists of surface samples only. A summary of the

data is shown in Table 2 below. ¢
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TABLE 2

ﬁgggﬁﬂggﬁliixmgf Shawnigan Lake 1971-1975

Alllvalues mg/l unless noted. WNo. of samples min max ‘mean
Colour (True) o 13 5 15 7.3
{TAC) 1 6.0
pH 12 6.8 7.5 7.28
Total Residue 105° 14 26 42 35.7
Residue filt 105° - 10 23 2 34.6
Residue non-filt 105° 8 , <1 8.0 2.13
turbidity (JTU) 14 .20 .90 .57
alkalinity 3 14.5  15.0
hardness ' 14 1.2 20,6 16.7
amuonia nitrdgen 2 | 0.005 .009
NO, nitrogen | 14 <0.20 130 .05t
Organic nitrogen 2 0.90 .140
Kjeldahl nitrogen 3 .100 .330
Total nitrogen 3 . 100 . 330
Dissolved phosphorus 6 all less than (.003)
Total phosphorus : 13 <.003 .005 '
surfactants 8 all below detectable limits
cadmium 3 all less than .0005
chromium 2 both less than .005
copper 2 both less than .010
iron, total 12 all below detection limit
lead, total ‘ 10 most below detection limit
(0.001) but one .025
mercury (ug/l) 7 5 values <.05, one .08, one .12
coliforms fecal (MPN) 8 : o 7 ‘are less one samples
: ‘than '2 MPN of 5

total (MPN) : 7 8 79 26.7



A number of conclusions might be drawn from this preliminary sampling. The
parameters measuring dissolved materials in the water (residue, specific conductance
alkalinity, hardness) indicate very soft water. The water is generally low

in colour and turbidity. Nutrients appear to be present at veryllow con-
centrations, and there appears to be little evidence of human contamination

(surfactants, metals, coliform bacteria).

1.7 Biology

Carl (1940) lists the copepods and cladocerans of Shawnigan Lake

although he gives no relative quantities. Sida crystallina, Daphnia long-

ispina, Scapholeberis mucronata, Bosmina obtusirostris, Polyphemus pediculus,

Leptodora kindtii, Epischura nevadensis, Cyclops bicuspidatus are listed,

The Fish and Wildlife Branch sampled the lake on July 26, 1951 and
part of the results are contained in the report by Northcote and Larkin
(1956). It gives a settled plankton volume of 1.8 cc (vertical haul #10
plankton net) and the benthos as being "sparse' (0-10 organisms per 81 square

inches). The Fish and Wildlife Branch survey sheet is attached as Table 3.

Another Fish and Wildlife Branch survey was done in 1969 but only
the benthos results are given. Chironomids were found at 27 m, molluses at

6 m and flatworms at 2 m. A plankton haul was done but no results given.



TABLE 3

LT ——

Fish and Wildlife Branch

Survey of Shawnigan Lake, 1951

Plankton and Invertebrates

A. MACROFLORA

POTEMOGETON AMPLIFOLIUS

POTEMOGETON ROBBINSII

B. PLANKTON

Date, station T.v. 10

July 24, 1951 30M. 1.8 ml,

Tabellaria

Asterionella

Fragilaria

Surirella

Microspora (Trib-
onena?)

Rivularia

Eremosphaera

Ceratium

Anuraea

Notholca

Polyarthra

Cyclaps

D. Longispina

Nauplii

C. ROTTOM FAUNA

Date . Depth

July 24, 1951 - M.
- 8M.

16M.
24M,

T.V. 20

30M. 1.5 ml.

"Tabellaria
. Asterionella

Fragilaria
Surirella
Microspora (Trib-
onema?)
Rivularia
Eremosphaera
Ceratium
Anuraea
Polyarthra
Cyclops
D, Longispina
Nauplii

Substrata

All dredgings
taken in Northern
portion - soft,
oozy mud, !

- Many gravel

‘beaches probably

Y% of shoreline
comp. solid
rock.

S.T. 10

4.1 cc. 3 min,
Asterionella sp.
Tabellaria
Surirella sp,

Microspora (Tribonema?)

Rivularia
Ceratium
Netholca
Anuraea |

D. Longispina
Cyclops
Diaptomus

Nauplii

Organisms

Nostoc Chironomus
Nostoc Chironomus
Chironomus

Pisidium, Chironomus



2. Sampling during 1976

Sampling was carried out with the intention of relating current
information to thé post data. Trips were made to the lake on June 29,
September 9, October 20, and November 25 aud sampling was carried at three
stations. One station was located in the main (north) basin (1199901), one
station in the major of the shallower south basins (1199902) and one station

at the end of the west arm (1199903).
The following is a summary of the paramcters considered:

2.1 Water Chemistry

TABLE 4

-Water Quality 1976

mg/1 unless noted ne. of samples  min. max. mean

Station ¢1  pH 18 6.6 . 7.5 7.09
atkalinity 8 14,7 15.8 15.3

secchi depth (ft.) ' 9 Sept. 6.7 metres’
. 20 Oct, 6.7 m
25 Nov. Sm

colour (TAC units) 13 3 9 5.5

organic carbon 18 2.0 40 3.3

ammonia nitrogen 14 © L0068 .012 .008

NOZ/NO3 nitrogen . 18 most values <,020, some higher
values at depth.

.total nitrogen 14 \ .020 .230 .132

kjeldahl nitrogen - 18 .020 170 .103

ortﬁo phosphorous 18 all <,003 .

total phosphorus 18 _ <.003 .008 .0055

silica ’ 14 4.1 6.3 5.02

inorganic carbon 8 1 4 2.5



TABLE 4 con'd

mg/1 unless noted

Station 02

Station

total coliform (MPN)
focal coliform (MPN)

pH
alkalinity
secchi depth (ft)

colour

total organic carbon

ammenia nitrogen:

NGZ/NOS nitrogen
Kjeldahl nitrogen
total nitrogen
ortho phosphoroué
total phosphorous

silica

-inorganic carbon

rH

alkalinity

colour

T.0.C.

ammonia

NOZ/NO3

Kjel nitrogen
total nitrogen
ortho phosphorous
total phosphoroﬁs

coliform total

{MPN)
fecal (MPN)

no. of samples

2
2
13
7
29
20
25

13

13
13

13
13

~J

10

[ R N Y I o T R I S-S

June
Sept
Oct
Nov

.119(56")

SO O

mean

7.11
14.9

4 metres

L T
.

.148
133

0058
4,7
2.14

7.3
15.75
3.6
3.3
- .008

.107
.090

0045
8.5

min., max.
<2
<2
6.5 7.6
13.5 15.8
760909 20
761020 20
761125 13
3 5
<,005
all surface values <.010 .
<.02 .040
.080 L300
160 .220
all values <.003
<,003% .010
4.1 6.4
1
7.2 7.4
3 4
.007 ,009
<,020 020
030 . 160
,.030  .120
all <,003
<, 003 .007
-6 i1
<2 4



In general two points can be made. As was evident in earlier samp -
ling, the water is of high transparency, low colour, low turbidity and nu-
tfient levels are low. These characteristics indicate good water quality.
Station 03 was selected in an area of high residential and cottage develop-
ment, and because of limited water exchange would be expected to show some
evidence of human influence, however it shows few differences from the main-

"lake stations.

2.2 Physical Limnology -

Profiles of dissolved oxypen and temperature give information on:
several importan: aspects of the lake. These profiles are shown as figures
4 and 5. In Jyne the surface temperature was 18.8°C and the thermocline
was 3-7 m deep with the hypolimnion teuperature 7-8°. The dissolved oxygen
was similar from the surface to 20 m and would be expected to be the same
to the bottom. By early September the thermocline was 6-12 m from the sur-
face and the surface temperature was 19°, The oxygen concentration in the

hypolimnion was noticeably lower.

.

By October "the surface temperature had decreased to 13.8% and the
thermocline was very strongly established at 10-12 m, A noticeable oxygen

deficit was present in the hypolimnion.

In November, the surface water was further cooled in response to the
cooler air temperatures and the thermocline was at 12-16 m, There was little
evidence in the temperature data of stratification but the oxygen data in-

dicated that the hypolimnion was less than 60 percent saturated.

There are two points to be taken from these data. The stratification
pattern displayed during.1976 appears to be very typical. The surface water
temperature appears to be lower than normal, due to the uncommonly cool summer
temperatures. The second point is the surprising oxygen depletion which
would not be expécted 1f viewed in the light of the relatively unproductive
nature of the lake. However, this unusual oxygen depression was noted also-

by Carl‘(1940) and it is doubtful if the present condition is indicative of

dny recent deterioration in water quality.

11
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2.3 Biology

The sampling of biological parametefs in 1976 was limited to zoo-
plankton and phytoplankton, . Thé:phytoplankton has not been analysed at
present. Two observations of very minor algal blooms were made. One on

September 9 was dominated by the blungreen alga Gloeotrichia and the other

bloom on November 8 was predominantly Anabaena,

The zooplankton was collected with the inﬁention of comparison to
data collected previdusly by the ‘Fish and Wildlifec Branch. The data for
-stations 01 and 02 are summarized in Table 5. The zooplankton counts and
identifications indicate little evidence of species change since the 1930's.
A list of the zooplankton and counts are attached as Appendix 3. An explama-

ation of the species listed and the differences are given with the listings.

The zooplankten data indicate that the density and composition of
this facet of the lake biota has not become more abundant in the last 20

years and the specles composition has changed little, if at all, in 40 years.

TABLE 5

Volume of zooplankton (ml) collected during 1976

Station 01 date settled volume (ml)
29/6/76 1.4
9/4/76 0.6
20/10/76 1.0
25/11/76 0.4
mean .86
Station 02 29/6/76 - .60
9/9/76 .30
20/10/76 67
mean .52

»

Northcote and Larkin (1956) list a settled zooplankton volume of 1.8

for Shawnigan Lake. For comparison, productive lakes have settled plankton
volume in the order of 14.0 (St. Mary's Lake), 710 (Charlie Lake) and
relatively unproductive lakes 1.8 (Kootenay) and 3.6 (Kalamalka Lake).

14



The conclusions which might be drawn from the biological information
gathered are that the algal blooms which were observed were minor and of
little consequence. This ycar (1977) with low flushing rates ekpected and
if normal or above-normal sunshine is experienced, should be more telling
of conditions and such algal blooms might be more noticeable and/or long

lasting.

Sampling for bacterial contamination was donc in selected arcas
coincident with lake sampling in an attempt to establish the level of

" bacterial contamination, The results are shown below as Table 6.

TABLE 6

Bacterial concentrations of water samples

in the Shawnigan Lake Area

: MPN
Site Date Total TFecal.
boat launch site, west side off Carlson Road 29 June 350
public beach, north end, off dock 29 June 17
Shawnigan Creek at lake exit : | 20 Oct 220 130
Shawnigan Creek at lake exit : 25 Nov 49 33

A report by Stonehouse {1969) of a survey carried out in July and
August of 1969 indicates similar findings. The levels of bacterial contamination
were below Health Branch Standards for bathing, swimming, and recreation (i.e.
median values less than an MPN of 1000) but above raw drinking water standards

(i.e. no more than 10% of samples showing presence of coliform bacteria).
2.4 Hydrology

- The estimated mean annual outflow for Shawnigan Lake is 55,000 acre
feet (Hydrology Division, Water Investigations Branch) and the estimated
volume of the lake is 51,155 acre feet (Fish and Wildlife Branch). The
theoretical water exchange time (flushing rate) would be slightly more than

once-per year (1.07 times per year). Water Survey of Canada gives a total

<

-15.



discharge figure for 1975 of 81,200 acre feet. This indicates a fairly wide
range of variability of water exchange time according to the particular

rainfall pattern for that year.

3. Overall view of information to date

There appears to be insufficient evidence to draw definite con-
‘clusions. = There. is poor information in a number of areas. Water quality
appears to be good but the only serious sampling was done during a year of
a typically cold summer and a typically dry winter. The relatively high
water'exchange-rate may be a large contributor to keeping the water quality
high. The sources and quantification of nutrients is also an area where

little information exists.

A number of these deficiences will be remedied in the proposed

sampling for 1977.

<gxwl(luvd&k(*\

R.N.. Nordin

Environmental Studies Division
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APPERDIX TABLE 1

Shawnigan Lake Levels 1970-1975
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APPENDIX TABLE 2

Shawnigan Creek Flows 1974-197%
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APPENDIX TABLE 3

Zooplankten Collections 1976
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Zooplankton sampled in Shawnigan lLake 1976 - Station 01

Cladocera® _ 29 June

Daphnia rosea

D. longiremus

Bosmina longirostris

Sida crystallina

Chvdorus sphaericus

Leptodera kindtii

NDiaphanosoma leuchtenbergianum

Ceriodaphnia reticulata

immature

Copepoda*

Cyélops biscuspidatus

Epischura nevadensis

Niaptomus oregonensis

nauplii

Rotifara*x*

Keratella cochlearis

K. gg;drat%

Kellicottia lonpispina

Polyarthra vulgaris

Asplanchna sp.

* number of organisms per sample {30 m vertical tow with #10 net of 11.75

mouth size)

** presence or absence only

300
81
40

1
1
3

16

633
46

835

28

9 Sept

165
14

11

04
14

20 Oct

244
94
89

. 2507

42

1607

25 Nov
43
9

72

1570

32
138

CHhl



Zooplankton sampled in Shawnigan Lake 1976 Station 02

Cladocera 29 June 9 Sept 20 Oct 25 Nov,
Daphnia rosea : 182 27 168
D. longiremus - 35 8 74
Bosmina longirostris 4 5. 34
Sida crystallina 2 1
Chydorus sphaericus _ 1
Leptodora kindtii ‘ 03

Diaphanosoma leuchterbergianum

Ceriodaphnia reticulata

immature ' 6 20
Copepoda ' . ”

Cyclops bicuspidatus _ 883 180 1078

LCpischura nevadensis 33 5 7

Diaptomus oregonensis

nauplii 576 66 849
Rotifera

Keratella cochlearis - * + I

K. quadrata £k

Kellicottia longispina + + ++

Polyarthra vulgaris , + + ++

Asplanchna sp. ) _ : +

29



Note to acvompany Appendix Table 3*

Carlts (1940} citation of Daphnia longispina is. cquivalent taxonomically

to the modern D. yosea. Also Carl lists Rosmina obtusirostrus, the present

synonym is Fuboswmira lagmanii, however the animal present is Bosmina longir--

ostrus and since Cari does not specify what key was uscd, the answer to this
small problem is not readily available. Carl also notes that Epishura occurs
in Shawnigan Lake but Egﬁpfggﬂg_doés not. llowever, Diaptonus was found
during this year's sampling. The reason may be that Curl's sampling muy not
have been very comprchensive. ‘This may be the result of the lack of speci-

mens in his samples,

* Identificatiops, counts and comments on zooplankton are a

result of the cfforts of Daphne Stancil
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