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ABSTRACT

A comparison of 51 lakes in the southeastern lowlands of Vancouver
Island and Saltspring Island was based on recent profundal sediment diatoms,
morphometric and land drainage characteristics, and physico-chemical
attributes of mid-lake surface waters. The study was initiated in Elk
Lake to: (1) develop a method of guantitative slide preparation, establish
& procedure for counting and expressing absolute diatom numbers, and
determine optimum subsampling designs for within lake and between lake
comparative studies, (2) investigate the spatial variation in sediment
diatom assemblages along a traverse of decreasing depth, and (3) ascertain
the extent of seasonal variation in deepwater surface sediment diatoms
by monthly sampling in conjunction with measurement of contemporary fluc-
tuation in physico-chemical attributes of the water column. Results were

used to develop the sampling program for the comparative survey, and

assess the ecological significance of between lake differences in

Environmental heterogeneity of the study area, including the glacial
history as it relates to lake basin formation, was described based on
review of the literature. Variates of physiographic location, morphometry
and land drainage, and water chemistry for the 51 lakes were analyzed by
methods of classification and ordination. Relationships between the three
classes of variables were explored and lakes were grouped on the basis of
environmental similarities. Analysis included indirect assessment of
trophic status.

A total of 427 diatom taxa were identified in the counts from 51

lakes or 56 basins (five double basin lakes were represented). Taxonomic



information and cell dimensions of representative specimens were presented.

Analysis of the sampling design indicated a high degree of reliability is
associated with total cell counts/micreoscope field for all lakes. Diatom

ata were expressed as presence/absence, absolute cell numbers/mg dry

Q.

weight of sediment and relative abundances, and descriptive summary

stics were computed for all taxonomic levels. Relationships between
individual taxonomic units and environmental variables were examined using
correlation and stepwise multiple regression. As with environmental data,
classification and ordination were used to examine relationships between
diatoms on the basis of their habitat preferences and those between lakes
on the basis of the expression of diatoms.

Differences between planktonic and nonplanktonic diatoms and the
association with the physical environment were reflected in correlation
between taxa and with morphometric variables. Within the planktonic
components there was a distinct dichotomy between those which proliferate
in environments of high conductivity (eutrophy) and those which reach
maximum development in waters of low conductivity (oligotrophy). These
basic patterns recurred throughout the analysis with slight modification
in interpretation depending on the taxonomic level involved. Lake ordina-
tions described the variation in the diatom count matrix in terms of
gradients of conductivity and maximum basin depth. Differences in sediment
diatoms of double basin lakes were insignificant in the context of this
study. Within the study area, lakes occur in physiographic regions defined
by latitude, longitude, altitude and climate, and these regions reflect
underlying geological differences. Lakes in these regions have more
physico-chemical properties in common than morphometric similarities.

Lake groups formed on the basis of taxonomic similarity at the specific



and varietal levels conform most closely to physiographic locations and
are similar in water chemistry. The most abundant taxon in 33 basins
elongs to the Araphidineae, while centric taxa dominate in the other 23
basins. The most abundant taxon was Fragilaria pimnata Ehrenberg var.
pinnata dominant in 25 basins, and the second most abundant taxon,
Cyclotella stelligera Cleve et Grunow was dominant in 18 basins. A basic
differentiation occurs between upland and lowland basins with regards to

conductivity and diatom composition at all taxonomic levels of organiza-
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Tazle 20 Incation, latitude, lonzitude, altitud= end land drainage
2reas (Ad) of the 51 study lakes nuzbsrsd ia Figure 17
1 Laosch West = e
Yo. Lake Disteict Lat. Long. Att. d
TR i &) (10"n?)
01 Elk Lake 31149 23123 60 0 6644 \_'+
02 BRsaver Lake 30 49 23 30 60 g75.5 1~
03 Blenkinsop Victoria 2% 58 21 3% 25 290.7
04 Swan Victoria 27 u49 22 18 12 1002.8 3
%05 Prospect Lake 33 52 26 28 47 862.2 5,7
06 Maltby Lake 23 4 27 01 Sl 134.5
07 Killarney Lake 31 by 27 18 108 74.1
C3 Heal Highland 32 20 27 u7 123 147.6
09 Durrance Highland 32 51 28 34 132 180.1
10 Pease Highland 32 44 23 u5 138 181.4
11 Third Highland 31 57 29 54 185 191.6
12 Second Highland 31 24 29 58 168 520.0 11-
13 Mitchell Highland 30 Lo 30 12 160 677.0 12
14 Matson Highland 29 17 230 45 104  1494.0 13
15 Teancok Highland 29 19 30 23 101 15.4
16 Fork Highland 111 29 00 217 208.7 .
17 Fizzle Highland 30 41 29 10 207 304.9 16
18 Pike Highland 29 22 28 04 59 1026.0 17
13 HcKenzie Highland 28 57 28 45 ug 339.6
20 Prior Highland 28 353 27 5K 38 20.5 19,22
%21 Upper Thetls -Highland 28 16 28 Li. 52 6.7 ,
.22 Lower Thetis Highland 23 05 28 .03 51 183.7 21
23 Florence Esquimalt 27 30 30 u2 78 178.6
24 Langford Esquimalt 26 S 31 47 62 136.3
25 Glen Esquimalt 26 15 31 22 63 252.4
26 Blinkhorn Metchosin 23 15 34 28 130 37.0
%27 ¥atheson Sooke 21 851 @557 18 530.0
28 Glinz Goldstream 25 03 38 18 258 §88.2
%29 Shields Soocke 2655 39 19 422 108.1
30 Crabapple Malahat 27 47 3¢ 13 425 172.8
31 Jack Malahat 28 35 38 22 387 381.1 32
32 Mavis Malahat 29 31 38 29 Lu3 109.0
33 Goldstream  Malahat 30 29 37 26 L50  1062.4 34
34 Lubbe Malahat 32 10 37 07 471 608.5 35
35 Butchart Malahat 31 59 3748 534 358,.8 ¢
36 Spectacle Malahat 34 uS 34 190 331 495.0
37 Oliphant Malahat 35 02 34 33 L27 222.8
38 Shawnigan Malahat 38 21 38 27 118 6558.5
39 Dougan Shawnigan 42 s4 35 L5 37 573.5
40 Quanmichan Comiaken 47 S8 39 49 34 1322.4
41 Somenos Cowichan L8 08 42 15 15 6801.4
42 Fuller Chemainus 54 32 431 L5 1e3.4
43 Stowell Saltspring u6 Su 26 31 63 3i8.0
ult Weston Saltspring 47 02 25 28 61 371.6
4S5 Ford Saltspring 47 51 28 15 76 831.1



North  West 3
: : i : = 2 A
No. Lake Digtpret Lat. Long. Alt. d
~ ~Aa L
43° 1230 () . (10°m™)
45 Cusheon Saitspring Isl. L48'58" 23'Q3" $3 755.6 47
L7 Blackburn Saltspring Isl. 43 18 28 59 120 551.2 u8
43 Roberts Beltsoving Is51, 50 00. 3057 229 101.2
49 Maxwell Saltsprindg Isl. 49 21 32 3% 313 1589.5 —*
50 Bullocks Saltspeing Isl, 57 27 30 27 31 3090.3
51 St. Mary Saitspring Isl. 53 36 32 26 LS 573=3

2} SRR e = PP ; .

Land Districts are administrative subdivisions of the province.

2 : . s : .
Altitudes were determined by field altimeter and from various project
maps. Where discr pancies cccurrad between sources, altitudes were
adjusted according to known drainage patterms.

Lakes with representative samples from 2 basins.

+

The land drainage of other lakes included, e.g., the larnd drainagé
of Beaver Lake includes that of Elk Lake (01).
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\ A | N o\
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zble 37. Continued.
Zank Segq x/w % Cum Rank Segq x/w % Cum
Taxon % Taxon %
Code Code
Maltby (14/02/73 Killarney (08/08/72)
1 153A 540.56 51.46 51.46 1 OLLA 198.48 42,37 42.37
2 068C 140.92 13.42 ©64.88 2 385C 75.98 16.14 58.50
3 OLLA 115.78 11.02 75.90 3 203C 53.66 11.40 69.90
4 142A 38.606 3.68 79.58 L 068C 29.98 6.37 76.27
5 213C 30.00 2.86 82.43 5 20u4C 19.95 4.24 80.51
6 1504 21..06 2.01 84.uh & 153A 15.93 3.38 83.89
123 Taxa 163.41 15.56 100 104 Taxa 75,87 16.14 100
21050.45 100 z470.82 100
Heal (16/04/73) Durrance (17/08/72)
1 OL4A 40.86 16.33 16.33 1 153A 101.32 26.96 26.96
2 068C 37.99 15.18 31.51 2 O4L4A 66.54 17.71 uu.e7
3 386C 17.30 £.91 38.43 3 068C 65.28 17.37  62.04
L 150A 13.68 5.47 43.89 L osB4C 65.24 17.36 79.40
5 008M 10.797 4.30 48.20 5 062C 23.57 6.27 85.67
6 1534 7.94 3.18 51.37 & 146A 18.90. 5.03 90.70
7 296B 6.99 2.79 54.16 7 141A 10.00 2.66 93.36
8 237B 6.69 2.68 56.84 77 Taxa 24.95 6.64 100
S 149A 5: 77 2.31 59.14 £375.79 100
10 297B 5.65 2.26 61.40
17 316B 5.04 2.00 63.40
103 Taxa 91.58 36.59 100
£250.22 100
Pease (15/04/73) Third (23/02/73)
1 153A 80.50 35.74 35.74 1 1534 203.14 45,88 45.88
2 146A 14.90 6.61 42.35 2 068C 49,77 11.24 57.1
3 141A 10.14 4.50 46.85 3 1LBA Le.u4  10.49 67.60
L 200C 3.56 L.24 51.10 4 213€ 19,07 4,31 71.91
5 OL4A 8.29 3.68 54.78 5 030M 11.70 2.64  T74.55
6 213C 6.87 3.05 57.83 6 279B g.14 2.06 76.61
7 204C .83 3.03 60.86 107 Taxa 103.58 23,31 100
8 020M 5.14 2.28 63.14 ruy2.82 100
9 310B 4L.56 2.02 65.1
130 Taxa 78.44 34,83 100
2:225.23 100
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rofuncdal surface sediment diatoms from 56 lake basins on southern
Vancouver Island and Saltspring Island. Lake codes are from Table 20;
values are percent total cells where all but Shawnigan Lake ( %k ) counts
were normalized by sediment weight; shaded underline indicates values of
total alkalinity were <15 mg/l CaCOj3 and Ca <5.2 mg/l; and @ indicates

altitude.
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