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ABSTRACT

A comparison of 51 lakes in the southeastern lowlands of Vancouver

Isl-and and Saltspring isrand was based on recent profundal sedinent diatons,

morcnornetric and land <lrainage characteristics, and physico-chenical

attributes of rnid-lake surface waters. The str-idy was initiated in EIk

i'ake to: (1) <levej-op a method cf c-uarrtitative slide pr-eparationo estabiish
a procedr.::ce for counting and expressing absolute diaton number^s, and

determine optimum subsampling designs for within lake and between Lake

compar"ative studies, (2) investigate the spatial variation in sediment

diatom assemblages along a traverse of d.ecreasing depth, and (3) ascertain

the extent cf seasonal variation irr deeowater surface sed.iment diatoms

by monthly sanpling in conjunction with measurernent of contemporary fluc-
tuation in physico-chenicat attriSutes of the water" column. Resu.l_ts were

used to develop the sampling prognam for the compar.ative survey, and

assess the ecclogicai significance of between lake d.ifferences in
environinental variables

Environmental- heterogeneity of the study area, incluCing the glacial
history as it r:elates to lake basin formati,on, was descri-beo based on

review of the titerati.rre. Variates of physiographic location, morphornetry

an<i ]-and drainage, and water chemistry for the 51 lakes were anaiyzed by

methods of classification and or"Cinaticn. P.elationships between tne three
cl-asses of vaniables were explored. and lakes were grouped. on the basis cf
environmental similarities. Analysis included indirect assessment of
trophic status.

A total of 427 diatom taxa were

lakes or. 56 basins (five double basin

identified in the counts f::orn 51

lakes wet?e nepresented). Taxonomic
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information and cell drmensions of representative specimens were presenteC.

Anal-ysis of the sanpti-ng design indicated a hrigh degree of reliabiJ-ity is

associated with totai cell- counts,/mieroscope fieli for al-i lakes. Diatorn

data were expressed as presence,/absence, absclute cell numbers,/rng dry

weight of sediment and relative abundances, and descriptive srnlrrary

srati sti-cs weue computeC for all taxonomic leveis. Relationships between

individual taxonomic units and environnrental variables were exanineC using

correlation and stepwise multiple regressicn. As with environnental data,

ciassifieation and ordination were used to examine relationships between

diatoms on the basis of their habitat preferences and those betr^'een lakes

on the basis of the expression of diatoms.

Differences between planktonic and nonplanktonic diatoms and the

association with the physica] environnent were reflected in corelation

between taxa and wi.th morphometric variables. I{ithin the planktonic

conporlents there was a distj.nct dichotony between those which pro.liferate

in environments of high conductivity (eutnophy) and those which reach

maximum development in waters of J-ow conductivity (oligotrophy). These

basi-e patterns recumed throughour the analysis nith slight modification

in interpretation depencing on the taxonomi,c level invol-ved. l,ake ordina-

tions described the variation in the <iiatom count nratrix in tertns of

graoients of conductivity and maximum basin depth. Differences in sediment

diatoms of double basin lakes xere insignificant in the context cf this

study. llithin the study area, lakes occur in physiographic regions defined

by J-atitude, longitudeo altitude and el-irnate, and these regions reflect

unCerlying geological differences. Lakes in these regions have mor:e

physico-ehemical properties in common than mor.phometrie sirnilarities.

Lake groups formed on the basis of taxonomi"c similarity at the specific
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and varietal levels conform most closely to ph1,'siographic locations and

are sj-nr-il-ar in wa-ler chemistry. The most abundant taxon in 33 basins

belongs to the Araphidineae, while centric taxa dcminate in the other 23

basins. The most abundant taxon was FrugiLarLa pi.rvnta Ehrenberg var.

pinnata dominant in 25 basins, and the second most abundant taxon,

CgcLatella stelligera Cleve ef, Grunow was dominant in 18 basins. A basic

differentiation occurs between upland and lowland basins with regards to

conductivity and diatorn composition at all taxonomi.e levels of organiza-

tion.

A<--{a-n--*.- M.A. Bel1

R.E. Heck

Edmondson
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L,and Districts are aCministrative subd.ivisions of the

Altitudes r.rere detez'mined by field altineter and frcn
maps. l.lhere di_screpancies cccurred betvreen sourees,
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Continued.

il=nk Seq
Taxon
!-uue

x/u Curn
90

x/w Cum
c,

Rank Seq
Taxon
Code

1 0444
2 068C
3 386C
4 150A
5 00814

6 1534
7 2968
I 2378
I 149A

10 2978
77 3168

103 Taxa

Maltby (74/A2/73)

1 153A 5ii0.56
2 068C 1-4C . -c2
3 0444 7!5.78
4 742A 38.66
s 213C 3C.00
6 150A ?i.06
123 Taxa 163.41

t1050.45

Heal ( 76/04/73)

51 .46 51.46
IJ.ql oq.ub
1.7.02 75.90
3.68 79.58
2.86 82.43
2.43. 84.44

t-).)b -LUU

-LU U

16.33 16.33
15.18 31. 51
6.91 38.43
5.47 43.89
4.30 48.20
3.18 51. 37
2.79 54.16
2.68 56.84
2.37 59.14
2.26 61 .40
2.00 63.40

36.53 100
IUU

35.74 35.74
A A'1 rr, ?c
4.50 46.85
4.24 51.10
3.68 54.78
3-05 57.83
3.03 60. 86
2.28 63.14
2 .02 6 5.16

34.83 100
100

Killarney (a9/09/72)

1 04r+A 199.48
2 3B5C 75.98
3 203C 53 .66
4 068C 29.98
5 204C 13.95
6 1534 1_5.93
104 Taxa 75.87

L470.82

Durranee (17 /08/72)

7

2

4
R

R

7

1s3A 10t.32
044A 66.54
068C 65.28
064C 65.24
062C 23.57
146A 18.90
141A 10.00
?axa 24.95

I375.79

Third {23/02/73)

1 153A 203.74
2 068C 49.77
3 145A 45.44
4 273C 79.07
5 C30!,: 77.70
6 2798 9.14
107 Taxa 103.58

7.442.92

42.37 42.37
16.14 58. 50
11.40 69.90
6.37 76.27
4.24 80.51
? 2A a? ao

16.11 100
100

40. 86
37.99
17. 30
13.68
7A.77

7 .94
6 .99
6.69
5.77
5.65
5. 01

91.58
L250.22

Fease (!s/ou/73)

1 153A 80. 50
2 746A 14.90
3 1414 10.14
4 200c 9.56
5 044A 8.29
6 213C 6.87
7 204C 6,83
8 020M 5 .14
S 3108 '+.56
130 Taxa 78.44

L225.23

77

26 .96 26 .96
77 .17 44. 67
77.37 62.0r+
17 .36 79.40

6 .21 85 .57
5.03 90.70
2.66 33.36
6.64 100
100

45.88 45.88
t\.24 57.77
10.49 67.60

4 . 31 77.97
2.64 74.55
2.06 76 .61

23.37 100
100

&
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Figur'e 29. Taxonomic composition at the order and subor.der ievel of

profuncal surface sedimeni iiatoms from 56 ]ake basins on southern

Vancouver Is1and and Saltspring Island. Lake codes ane fnom Table 20;

values €u?e pel?eent total celLs wher"e all but Shawnigan Lake ( * ) counts

were nonnalized by sediment weight; shaded unde::line indicates values of

total arkalinity were 35 rsg/l cacoa and ca <5.2 mglr; and a indicates

altitude.
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