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INTRODUCTION

This report is the summation of three rnonths of
field work on Ilialtby Lake from January to l\iarch 1981 .

The report summarizes the data collected and attempts to
fit this into an overall pieture of the ].ake's bio1ory.
This information is then used to assess the possible i_m-
pact of residentiar development in the l/ialtby r,ake basin.
fhp generar eonelusion is that the lake is currently
mesotrophie and leaning towards dystrophy, residential
development vrould shift the lalce towards eutrophy if the
trophic status of the lake is not eonsidered. in the over-
all development scheme.
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HISTORY

The land around Martby Lake was originally purchased
in 1BJ0 by two gentlemen, Irir, Ilialtby and !ir. Benson. rn 1g60
the land was sold to Mr. Holmes who initiated a rimited farm-
ing operationl there are rernnants of an orchard on the land
today. The property was solc to Mr. Dumbleton in 1886, and.
was logged in 1935. The property is again owned by Holrnes
and has not been further developed, although.'it vas select-
iveli Iogged from tg?Z to t9?3. i .!^.

l^lith the recent escalation of lanc prices in the
victoria area it is likely that Mr. Holmes and his partner,
Mr. Pemberton, will soon deverop the property or seII it
for development.

GEOLOGY

The drainage basin consists of t66.1 heetares of
mainly forested highland. The surficial material- is composed
rnainly of particLes of rock, derived from bedroek, mixed
with dust and some organic matterl generalry the soil is
poorly developed. The bed,rock consists of voleanic rock
with lqyers of metamorphic rock and granite. The metamorph-
ic rocks consist of silicified and feldspathized varieties t
arnphibolitesr garnet, d.iopside-epidote rock and quartzl i . :

The main elements present in the bedrock include:
- Silica

Potassi.um !
. .-{ 

" 

1

. ,t,....,
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- I\iagnesium
Iron

- Sodium

and Calcium
Silica is the major component of the bedrock, wh5.1e

Calcium is quite rare due to the lack of sedimentarlr rock.
Notably absent from the bedrock is the mineral- Phosphatei
because of this phosphate is the key lirniting factor of the
Iliatlby L_ake system.

ivialtby lake is a srnall highland J.ake Located north-
west of vj-ctoria ( 4Bo29.BrN, tz3oz?,w ). It is a glacial
scour lake with a welL developed heath at. it's major outflow
to the northeast, see figure 4,. The climate is classed as
mediteranean with a cool summer phaser the important feature
j-s the lengthy winter rains. The ma jor geograghic pararneters
are summari,zed. in table 1.

table 1 . l,la1tby l,ake, geograghic parameters.

drai-nage basin area-

land use s

1)Forest
2 )Agriculture
3)Commercial
4)utilities
5 )Park
6 )Residential

t59,? hectares (excluding lake )

166,J hectares ( including 1d<e )

55%

t- 5%

!% (auto wrecker)
20% (8.c. Hydro ]-ine)
t5%

L-5% (approximately l0 people.)
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It is clear that the maioritY of
forested area. The rnai-n physical
table 2,

land around the lake i-s

pararneters are given in
'. lt(r't

table 2, IvlaTtby Lake , sunmary of physieaT parameters.

elevation
Ial<e area
Iake. gllune
shore (perimeter)
d.evelopment (Df)
depth (maxinum)

depth (average)
average/maximum

drainage basin -.

t

The data was then used to cal-culate nutrient loading based

on a rnodel developed by Uttorrnark et al (79?4) " the data'-''

are summarized j-n table 3'

table 3. RalnfalL and Nutrient Loading data'for lrlaltby Lake '

arrnual rai-nfarl 88 . 24 cm . (33 .56 in. )

evapotranspiration 50.15 cm. (23.58 in. )

total inflow* 2)0932 *3r"-t
rate of turnover t,L3 times Per Year

retention time 0.89 Yea"rs

nutri-ent source
Residential
Forest and Park
Agricul-ture

?9,2 m,

??,400 m?

204,524,5 
^3tt77 m,

r,234
8.1J m,

2.82 m.

o,35

t59,? hectares
(without

2.5-5,o
1,O-2,5
2,O-5,0

N O<s/na,/y") p (ue,/na,/yr)

major a:<is N?9oW

length 450 m.

effective length 275 m,

width (max. ) 27 5 m,

width (average) 173 m.

mean slope tt.B%
shoal area SMZ' 46.?3%

sM" 22.O0%

the ].ake area)

1.0-1.5
0.05-0.2
0.1-0.3

*note: during the wi.nter season evapotranspiration is
negligable

r
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The total nutrient road from the drainage basin is r

1) L4g,?3 to )5g,32 kg,/y, Nitrogen
2) 14,3? to 36,74 kg,/yr Phosphate.

This corresponds to approxinate nutrient concentrations
the inflow waters ofr

1) 0.65 to 1 ,J6 mg,/) Nitrogen 
I?) o.o? to 0.18 mE,/L phosphate

obtained by dividing tctal J-oad by toti.r infrow.

],IqHT AND TEI'IPERATURE

li. l.-
t-

The light measurements are summarized in tabre 4,
while the temperature and d.issorved oxygen readings are shown
in table 6. The compensation point was obtained graphically,
see figure j, and coresponds to a depth of 3.J meters. This
is quite close to the secehl depth which ranged from ?,J to
3.5, averaging 3.2. The cyanophyte Apha-nezomenon sp. was
abundant through most of the sampli.ng period (January 9 to
March 25) which accounts for the low transmittence of light.
Heat radiation is also absorbed, mainly by the top stratum
as shown in table 5.

table 5, calculation of Annual Heat Budget for lltaltby r,ake,

1n

t.

-!

. *.ta' 
t ''

'[ '\:J'

stratum y'o of lake volume
(m. )

temperature (oc. )summer winter
18.3
to,7(.0

F=14,0 f-
Annual Heat Budget= Z.ZZO.4 g-cal ./" ,/y,

7.8
4.6
4.2
6,2

Q-3,3
6,5g,z

50,6
39 ,3
10.1
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The oxygen data reveals thatr contTary to what onemight expect, the arnount of oxygen in the water actuallyincreases as the temperature of the water increases duringthe spring months. rt appears that a' increase in the photo_synthetic activier of submergent and floating_leaved aquaticroacrophytes is oxygenating the water , L_

IAKE SEDII.iENT

\..-." There are tlvo types of sediment found at *ialtby\"' ' Lake; the r-ittoral and sublittorar- zones have a light brovrndy sediment, while the benthlc zone has a much darker gyttjasediment. Both sediments contain humie a'd non_decomposedorganic fragments(mainly plant), a1ga1 rernainsr diatom frust-ules r Pollen grains and invertebrate exoskeletons. The rnaindifference is that the dy secliment is higher in irrorganicnutrierttsr resulting from decomposition, whj_Ie the gyttjahas a higheri'brga'ie content, thus the darker colour. Thesediments v/ere split into various particle size components,see table ?i the sediment consists of silt, non_deeomposedorganic matter and sand.

table Z.

sieve #
wt.

10
20
4osand 6o

120
200silt 200+

Sediment fractions obtained.by washings throughvarious si.eves (liuniOa_n" rlV'. I
CENTERof-fraction (g. )0.01

c.01
0.05
o,3L
0.48
0,37
!,?2

% of total
4.3
0.3
2.0

to .5
16,2
!2,5
58,t

SHORE
) % of total

3,7
1.4
7,4

10.6
24,\
10.6
4?,1

wt'(g'
o.0B
0 .03
o.L6
o.23
o,52
9,23
o .91
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chenical tests were a-r_so done on the sediment samples,they are summarized in table g. Although the shore sedimentsare of greater organic content, due to falL l-eaf d.rop, thephosphate and potassium component is less tha' that of thelake center sediment.'This is liker.y due to ion uptalre bythe macrophytes of the shorer as well as leaching of ions orminerals from the shore to the benthos. Figure 4 shows theapparent building up of the littorai a.d subiiitorai areas.
table-8' chemical test results for lake sediment.

test
Organic Carbon
Phosphate
Potassium
hydrometric test
pH

.colour-
soil tpe

lake center l-ake shore

. 63,2%

16.g
t2,g
2.5/,
6,2

light bror.rn

dy

53.7/"
22,4
20,2

17o

5,9
dark bror.rn

gyttja

-by weight
g,/^2
g, /n2

i.
I

SEDIn:Ai\iT DIATOI!:S

A sediment core was taken from the lake centerr ?'.,dsa-'nples frorr 17 strata were a'alyzed, Figure 5 shows therelative abundance of the 
'"riorl-ui"a",o genera encountered,and the approxirnate age of each stratum., Table golists thevalues for the two diatom indices carculated for each statun,and gi_ves the approximate depth of the stata.
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TA3LE Bq.
Sediment Diatom Quotients for lvlaltby Lake (1981 )

t)

denth
(m'eters )

o-3,5
8.5
13,5
18.5
,28L). 

-

28,5
33, 5' jB.5
4j,5
48,5

53.5
5E. 5

6),5
69,5
73,5
78.5
83.5

Centrales/Pennales Araphs/Centrale s

1,t7 c
0.51 .3

+)o.54 d

0.85 ;l
o.B5 t-*{
!,!6 :
7,!6 .9

-{!.3? o

r.:3 E
1,24 'i
1 .58 .g
O.?B €.
1.01 I+
1.oB A
o,9 5
0.31
0.30

0,73
1 .11

c1.01 0
.r.{

o.g4 t
o. gq .3.E
1.Oo t
o.e6 F)
0,69 o
o.s? B
0,?? 'i
o.zl .l
o,9? e
O,B? F
0.?B s..i
o,79 €
!,63
2.44

cft, o to o.z oligotrophy
O ,2 *"o 3.0 eutroph3l

A/C,0 to 1 oligotrophy
2+ eutrophy
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The d.ata shovrs there has been an apparent cycling
of the diaion genera indicative of eutrophic conditions ' In
general the sediment analysis indicates that eutrophic con-

ditions have prevailed in the lake over the past 400 years,

and will contj-nue. Given the chemical and biological status

of the lake it would appear that the lal'.e could more accur-

ately be d.escribed as rnesotrophic '

I'ilATER CHETJISTRY

There are 2 sets of chernical data for l'laltby Lalte;

rvater analysis done by the iiiater Investi'gations Branch ]ab-

oratory,tab}eg,andthewaterana}ysi-sdonebythegroup
usi.ng the Hach kit chemical tests, tabfe 10. From the data

it is possible to drarv J main conclusions:
1)Nitrogen levels increase during the winter. crg-

a:ric ni-trogen increases due to an increases in
planliton numbers I particularly Aphanezonenon sP.,

along v;ith an increase in organic litter and detri-
tus from rnacrophytes. I.lH4+ concentration rises
during the winter due to d.econposition of litter

. ard detr.iius. licz, TicS ]evels also i-:icrease due

to nitogen fixation iir tne late fa11 and winter'
2)Phosphate beeomes l'irnited' in the lake system'

ortho-phosphate remained fairly consta.nt' probably

at a near threshold level, while total phosphate

increased during the winter due to decornposltion of

litter and j-ncreased phytoplankton '

3)Specific conductance indicates an abundance of

anions (eg. c}-, *03-, Po, , Sob-, cora-).,. alkal-
inity readings show a moderate eoncentration of
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, fif:d COZ, There are hi$n concentrations of CaZ+ i' Mg"'?and CaCO, which EoGm the pH buffering cap_
"'--acity of the latte water. These factors did not

change appreciably from sunmer through spring, which
demonstnates the overaLl stabilitlr of the lake's
chemical environment,
4)C, Ca, CaCOrr alkal_inity, specific conductance
and pH readings, taken at the I depths, ind.icate a
tendency towards isochemical conditions during the

, winter; i.€. the lake is turning over albeit srowly.
s)rne d.ecrease in pH and i-ncrease in sirica during
the winter is . r"irrrt of increased precipitation
which causes a slight dilution of lake water and
an i-ncrease in minerals frorn the drain'age basin. .-, t'

table 10. Hach kit chemical data from ilialtby La.ke.

Februarv 28ffitest
pH
conductivity
P total
P ortho
NH^
NO:
NO:
hafdness (ca)
alkalinity
Silica
CaC0,

7,O5 6,95 6,?5
75 90 . !3o

1 .30 O ,45 O .25
0.07 0.10 0.28
0.40 0.50 o.60
Q,5 0,3 O.5
.009.010,OLz
30 l+o 5020 25 202,7 3.0 2,845 6o 85

concentrations

l';arch ? 5. 1081
o -=T-6 (meters )

7,3 6,9 6.6Bc 90 t350.03 o,02 0. 020.08 0.09 o ,2aa,25 O,45 O.)5o.5_ o.5 o,3
.008 .01o .006
30 452a 25

45
20

25
5,2 2,4 2,225 25

in rng./- .
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table 11. oxygen saturation carculations for Maltby Lake 1981.

date depth= o z 4 6 g (rneters)
January 21 63,5 61,5 5g,S 4g.4

zt+ 60,5 U? .4
3t 69,5 6? ,5

February ? ?2.6 ?l,S'?o.S ?a.5 69.5
t4 5g 4 64,5 6g,5 42,3 46.3
21 63,5 67,5 5g.5 5L.4zB g3,?

Ivlarch I gZ,? 6g,5 t+? ,U 46 ,u
. 1t 52,4

tU r3o,o 1oo.B ?6,6 ?1,6 US.u
21 135,0 tz6,o !!5.g g2.6 64.5
25 39'3 zo,z* readings tn /" satiraiion 

\ ..;r .. I .

\,The dissolved oxygen datar shown in table 11 above,indicates a gradual oxygenation of the lake water as summerapproaces. This could be due to arr. increase in photosyntheticactivity of the rraerophytes as well as a decrease in o,
demand by the.nitrogen fixing pl.anktor G =n.,whlch appear* to qecrease in abundance 1.r"." the winier.rt should be noted that the measurements are consistentryinflated because the dissorved oxy,gen measurements were
made using mini-Winkler tests (MunteanurN.)l thus the valuesgreater than 7oo% saturatiorr. . .... .. .:. ...: $ ,.. .) i -,_- .,
* see discussion of phytoplankton
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PLANKTON

The results of the plankton survey are summarized in
tables tz aJrd 13. The general trend appears to be a seasonal
shift in phytopla'kton from a diverse surnrner/early falr
community to a winter phase composed. primari'ly of the cyano-
phyte Aphanezomenon sp. The ability of some cyanopytes and
in particular Aphanezomepon sp. to thrive under 1ow nitrogen
and. p-lrosphate, -ggndi!i-q!-s:has been investigated by Lindahl, G.
et a1> He concludes that nitogen-fixing plankton cal occur in.
1ow nutnient environments, alfhough the rate of nitrogen
fixation is dependent upon nutrients. At lrialtby T,alre the d.iv:
erse sunmer plankton community gradually becomes dominated by. :diatoms' cyanophytes and pyrrhoplyte in the r-ate fa1li "iiictil" 

l'
give way to the predominantly cyanophyte community of winter.
rt seems that Aphanezomenon sp. is abre.to survive the 1ow
nutrient conditi-ons which preceed fa11 turnover in the la.F.e.
Once fa11 turnover has begun, there is a slow'but steady
release of nutrients, particularry phosphate, from the sediments
which enhances the nitogen fixation process. rt was noted in . 

i_the water chemistry ararysis that silica is quite plentifulii'.:-"
this wourd. account for the abundance of diatoms.

The zooplankton community was studied from January 9
through fiarch zt, 1981. copepods were common although not
abundant. The fact that zooprarrkton caru:ot feed on Aphane-
zomenon sp.r probably due to a form of chernical protection,
eoupled with the the':eold winter temperatures would account
for the seerningly sparse zooplankton community. -



TABLE 12. L9
Summary of Fhytoplankton data from horizontal
surface tows at i,-altby Lake center.

1gB1
o9/L ?t/1 t4/z ?t/2 13r/17/Zz rz/6/80

\

4h 27t
XUGLETiOP}rYTA

Euglenales
Euglena sp.

CHLOROPiiY!A
Volvocales

Volvox sp.
Chlorococcal_es

@sp.Ohlorella sp.
Oocystacea.e sD.

----uesru-d.rales
uesn]-ci.r un sD.
ffirrJasEurr- sD.cyewffi-yE-

Chroococcales
Croococctts SD.xonno$Ef
Aphare zonenon sD.- -:-:-i-=---:--
vsc ].llatol.la s'J .cI{RYsmA-

Chrysophyeeae

rfc

f
.*

rr

*

a

c*

r

r
rr
'F l+

c
r
.*

d

*

d-

rr
r

a
c

dr-fr

Ceratiun sD.
P-fi6r:.,rcn ip.necrffifle-

Pennales
Aster j-onella sp.
Frarlillaria sp.
Eterrroneis eracilis
TabglLaria fenestiara

T. flocculosa

e
c

PYRRii0?:iY:A
Peridiniales

Peridiniurn sp. r-f

11 rare
r-f, rare to fairly conmon

f, fairly corilnon
C 1 C O!ilI:":Ol1
?.j abundant
d, dominant

t



TABLE 13
Phytoplankton and zooprankton from verti-cal tows
tal<en from Maltby Lal<e, 1981 .

20

ds abundant
c' conmon
f, fairly comr
r, rare

date

?}ilTOPI,A}TKTON :ii
Yolvox sp. ;I r
Ankistrodesmus sfr.
Closterium sp. :ii

4ph*gzomenon sp;ii a a a aPinnularia sp. 
i:i

ZOOpLANKTON if: * .* * rf

Copepoda ' ii!-Calanoid ;;i f r cfCyelopolds i:i f rNauplius ::: f f raGiliata i::Epistylis sp. iii f
ciliate ii:

Cl,adocera :i:
Daphnia sp. ;ji
Ceratodaphnia $p,

depth (z)
0

1r
2

3
4

geL 21./t L4/z zt/z t4/S zt/3?5 25 25 25 25 25-depth(meters)
r

aa

r* .*

r
ca

.* .*

rrcc
rr

r rr

TABLE T4

Estimate of Phytoplarrkton primary production
Iight-Dark bottled oxygen method.

rf
cc

r
Jf ,*

fe

lf lr

cf
r
ff

rf

r
f
r

rrrrr

by

5
*t

dark bottle OZ light bottle AZ

10.1 mg./L !o.Z mg.h.
10 .1 to ,2

9 ,9 9.8
1O.O 10.0
8,7 8.9
?,4 ?.5

difference*
0,\ mg./L,
0.1

-0 .1
0

o,2
0.1

results indicate effeet5.vely no 10 producti.on
noter sarnple taken during decline in Aphanezomenon sp.
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Table 14 shows the calculations of O, production
usi"ng the light-dark bottle method to approximate pri.mary
production, see lUuntearrurN.. The results indicate no prim- i

ary productionl this is due to the fact that we carried 
.1.r..,^.

out the test on lr{arch 25, just as A,phanezomenon sp. was

dieing out. The pla:rkton community competes with the macro-
phyte community for nutrients (Hi11, e.ii?il'so r would
expect p1a:rkton production to remaj,n low until later in the
spri:rg or early summer, Figure 5 shows the general arurual
cy6t6.

r(:
I' /

., t

in..'."s,'13
relalrvr,
obrodaoce.

+oll lea-* d.op 2 rnorrot'"1*c, dornunc) 
1 

lou,l nu*rrln*s

- 
*urnovar

l-- 1-..r,a.r.A ''orJ"ofhfo Srud+h

-\ 
| ra[roPt"Yles\ ,,Iili:ilii;

,,, !*.jllo.i1\*c+

-gorrog\ics
figure 6. Diagram showing annual phytoplarrkton cycIe.

PERlP}TYTON

The periphyton component of a lake system is one

important link j-n the release of nutri:lt" (tlH4* in parti-
cular) from the sediments (Jarrsson, ['1.'').' This study lacks
an ana1ys5.s of .periphyton in }laltby Lake, although this
certainly does not imply argr insignifi.cance of this component.
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}iACROP}rYTES

Itialtby r,alce is surrounded by highlarrd forest com_posed mainly of Pseudotsusa menziesi-i r Tsusa l}.t""ophrvlra,Thuia plicata, and Arbutus menziesii. The south shore ofthe lake is partially covered by Ledum @.gn, aplant which generally indicates row nutrient or dystrophicconditions.
The aquatic macroflora are summarized in table !5.Because of the extent of the rittoral and subrittorar- zones,r would expeet the rnaerophytes to eomprise the dominantcommunity, based on production..Although macrophytes nray bedescribed as dorrnant during the winter and early spring, ifyou consider only photosynthetic activity, it has beenreported that macrophytes are actually quite active storingessential or limiting nutrients. I[. Smart (fgAO) reportsthat Nrrmphaea tuberosa and Ceratophyllum demersum exhibitthe highest concentrations of phosphate in the late ";;;",while nitrogen is highest in the spring. The petiole and therhizome are the primary storage locations. lvvmpnaea _;;-dormant during the winter while CeratophyLlum remainedactively growi-ng except during the j coldest .weeks orlirrt"r.B' Hill (19?9) reports that potamoseton nodosus accummuratesphosphate a'd nitrogen constantly, mainly through the rhizome.uptake during the winter is stored for use in the summermonths when nutrients are depreted. This allows macrophytesto outcompete and effectively limit phytoplarrkton growth,while enhancing macrophyte production.

The process of nutrient uptake requires the expend-
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cy61;. +oll leo* drop , ,no..rof1*c, dornvrnc) l lor nu*.rl

I a ,-trrno.rcri I I I ;-'.^"*i ".rrofhf'ogn"t+n

;:;;"yll-\'.].fll .,,fil'tr$int

Table 14 shows the calculations of o, production

using the light-dark bottle method to approximate primary

production, see I\1unt€3IIu'N.. The results indicate no prim- I

ary production; this is due to the fact that we caried .1r.,

out the test on l"iarch 25, just as Aphane-zomenon sp. was

dieing out. The plalkton community competes with the macro-

phyte communlty for nutrients (i{i11, g,}i?il'so I would

expect pla:rkton production to rernain 1ow until later in the

spri:rg or early surTlrn€r. FigUre 6 shows the general annual

cyc16. ,4-ll l.nJ drop . rno,erophn/*c, dornvrngY., low r

.L;i;.-l | ,"-Y.".
', \/ -,' 

f*rillorioP\1*c+
\ r-:r-'= -a i-g"nn|,yics

figure 6, Diagrarn showing annual phytoplankton cYcle.

PERlP}TYTON

The periphyton component of a lake system is one

5-rnporta,,t link in the release of nutri:lt" (nH'* in parti-

",rio) fron the sediments (Ja'sson, Iu.').' This study 1acks

an analysj-s of periphyton in lvlaltby Lake, although thls
eertainly does not imply any insignificance of this compo
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TABLE 15

Species list
IrrraltbY l,al<e '

ENIERGENT

of Aquatic MacroPi\Ytes

SsruarV 1981'

at

1)
TvPha latifolia
ScirPus }acust'rus
Carex sPP'

Juncus sPP'

il FLOATING IEAVED }IACROPYTES

NymPhaea sP'

nd$ncnar sP '

3) suBlilERGENT

ohara sP'

Elodea carradensrs

lrvrioPhYlla ceratum

M. elatinoidea
I\'r. verticillatum
Ivi. exospecense

?otamageton anPlifolius
?' robinserr

Pontinatio antiPYre tica

4n'!E!B81us 
sP'

4) ;nnrlY FLoATTNG

lenna sP'

il-.-*-" (ENcRoAcHrNG )

I,edum groenlandicum

p!""til* Palustrus

5)



iture of energyr which is obtained through photorespiration
il"::ffi.f""ot""tion "t :l:':d carbor,vo""t"". s. Jana( ts?s)temperatureJ'J:"ffi "i;"lli"n*, jr:"rxilil-
in the winter. ?o demonstrate *;;-;;;-ir.ut"i"rrtl uptake
ilil;1.";:T::l::i:::_i: .':kre and R. wetzel (rs?B)analyzed the water chernisrr' "r"in".*rl"_.*"lr:lif 

),uu."""

nffi ffiaio $vrioeirvria E@phxrrum starrcis.rhev found that s"isre L";-"ffi ffi";jil:::ilil;:-i;* m*;::: u 
?:%or the phosphate rrom the

ffi 'il' r:" ;L:r 
an t s re ou c e a in 

" 

-"iil. 
;;t *J' J :';:i:l;,':::. J:;

Bec

il;l ":L "Jtr H t'nii"ii".; : x:l'il: - l: "' :;rr;l
J;, ":ilUi:n ffiTi :l':x,:'Hi:":llT;, *'" ;il*"
c . -w"",,er-ard 

R . rrietzel, iiar; ;::J";r:; jf;"jilil;Jii;"activity was proportional to the amount of prinrary production.using this, they deterrnined the contri.bution of variousaquatic plants to production. The 
"""rrr*" indicate thatemergent plant pro.duction

plant produetion which is ::"il::-;Jt* 
rloating-leaved

rn general floating-leaved and 
submergent production'

app'ear to contribute the most biornass ,:T:"llrr:":l"j:;",tus of the lake. I,lore research is needed to fully assess the
;J;:tJ;:H:";:u"tt" ma*ophvtes interact with a'd alter
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II.IVERTEBRATES

Table16liststheinvertebratesfoundatMaltbyl,ake.
Theinvertebratesaremainlydetritivorsandherbivorsfunc-
tioningintherecyclingofplantmateria]-arrdminerals
throughthelakesystem.Therewerealsotwopredatorspecies'
Chaorborus sP. and I,ibell-ula lydia'

- 

- 

-L, 

-^L-r!^- laao i in the
The concept of bioturbation has been examlne(

literatuF€, one stud.y by G. Holdren Jr. &rd D' Armstrong (1980)

quarrTifie= the release of phosphate during the emergence of

chironomids. Emergence is linked to j-ncreased temperature or

decreasedoxygenconcentrationsinthewater,artd'resultin,
the rerease ;; 5t ^g'/^z/aay 

of phosphate from the sedirnents'

Theactualprocessreleasingthephosphate.arrdthefateof
the phosphate released is not understoodr The hypothesis is

put forth that the chironomid's digestion or pupation causes

the release of phosphate which is taken up by macrophytes or

reabsor:bed bY the sediment'

E4!CTERIA

Thewaterat}ialtbyLakewastested'forbacterial
activity and coliforms using the B'O'D' artd coliform tests

describedbyN.Irlunieariu.:Theresults'sunmarizedintable
t?, suggest the absence of microbial activity 1n the water'

Themicrobia}activityrnayberestrictedtothesedimentsof
Ir[altbyLake,and:islike}yrnostevidentlnthefallafter
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?A3LE 16.
fnvertebrates found in sedimentsof lUaltby trake r Ivtarch t!ftglt ,PROFUNDAI

Diptera
Chaoborus sp.
Ca].opse.ctra sp.*note l nu[nerous eggs also

Daphnia or Copepod

-LrT?0-\.AL

cornmon

rare
found ( titety
)

comnlon

fair]-y conmon

rare 
.

cornmon

common

fairly corlmon_rare

Amphipoda

_ A:raLel1a azteca
Copepoda

Cyclopida gp.
CoJ-eoptera

lart a
Diptera

Chaoborug sp.
9alopsectra sp.

0donata
LibeLlula h,dia
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leaf drop, of terrestrial and aquatic vegetation. B.Hill
(19?9) reports that macrophyte deeomposltion occurs in two
phases. The first eight days comprise phase 1 during whleh
ti-me ?L to 60% of the dry weight is lost due to leaching of
nutrients and brea-l<Covrn of smalL organic molecules. The

second. phase lasts 42 to 56 days, essentially completing the
decomposition of larger structural and cellular compounds.
liill alsc reports that nitrogen levels are a J-irnlting faetor
in mierobial activity. G. Godshalk and R. 'rletzel (tgZB)
forinff that O, availabi-lity and temperature effect the rate
of decomposition. They also showed that the emergent flora
deconpose much slor^;er than floating leaved plants due to
the greater proportion of cel-fulose, hemicellulose and
lignins; which are very resistant to decornposition
A. Guadiosa and C. Boyd (t9?B) studied the rate of decomposi-
tion of the cyanophyte Anabaena sp. and. concluded that it's
higher nitrogen content caused a faster rate of decomposition
than ?ytrha, a macrophyte .

Coliforms. were found at Naltby Lake which suggests
that the septic tanks around the lake are leaklng. se?tage into
the lake v,'ater.



TABLE 17.
Summary of BOD and Coliform Test results
for lrialtby Lake, Iliarch ?5, 1991 .

BOD

site [0.]
day'1

conclusion

28

l-n ppm.
23 4

control
i'lorthwest shore
East (by cabin)
East (mareh)
Southeast shore

C0L,IF0RtrlS

site

control
l.lorthwest shore
East (Uy cabin)
East (marsh)
Southeast shore

*possible anaerobic

45 45 45 45
25 25 25 25
25 25 25 250000
35 35 35 35

5
45 no
25 no
25 no
Ono

35 no

decomposition
decomposition
decomposition
decornposition*
decomposition
deeornposition

presumptive confirmative
24 hr,48 hr 24 hr,48 hr

-/+ -/.+ -/+
- -/+ - -/+- -7* -7. -7.

Hach tesi/,lina's test
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qOi.ICLUSI ON

From the information gathered, it is evident that
phosphate and nitrogen concentrations are the two key limiting
faetors governing l.ialtby Lake's bioIog1. The fact that the
macrophytes are able to store both of these essential nutrients
explains the apparent iominance of the macrophyie community.
This indicates oligotrophy, although it has been suggested .......(,
that-the buildup of sediment and the abundance of the aquatic
weed l..vriophvlla spp. indicates the lake is bordering upon
eutrophy. Periphyton, sediment j-nvertebrates and bacteria all
function to recycle the nutrients shed by the macrophytes
during leaf drop in the fa11. D'ecomposition provides essential
nutrients by the time turnover begins in wi-nter. The lake" s
sheltered locationand the small size of the 1a}e act to limit
the rate of turnover; which is convenient as the flushing of
nutrients out of the system is kept minimal. Figure ? gives a
pietorial sumn'rarlr of the nutrient cycle in Maltby r,ake i

Table 18 Lists rainfall chemistry data for three
dintinct locations. r could not find data for precipitation
in the victoriaX,"1,oru..r"r 1 would expect o.r""aat io. 

"o.r""rr-trations to be lower due to the lower anbient temperatur€s.
The importairce of nutrient input by rainfarl has not been
well docunented. It would appear that as eutrophication of the
bLospherge"': in general continues ( Hutctrinson, G. ry?a )
that rainfall wirl become an increasingry important factor
governing biological systems. A. Lynch (tg6g) reports phosphate
in dust which would resuLt tn ??9.08 grams of phosphate

t
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TABLE 18

Chemical

ion

Analysis

U.S.S.R1

0.9

t,5
0,7

t,5
?,4

9,2

?,1

t.3
5,6

6

45

of Rainwater
2Gainesville

Florida
o.t2
0.44

0.29

o ,t2
0 .41

2.o5

0.gB

0 .19

(units , mg,/L)

PasaaenJ
Ca]'i.fornia

o .60

o'57

0. oB

0 .08

o .19

2.88

1 .03

4,65x

M4*
j

Na'

K+

Mg2*

ca2+

so4-

c1-

NO^-)
HCO3-

pH

cond.

4.5 4.1

+high due to auto exhaust/cornbustion
lNrttorr=onrM.Y. (1-9?3)

zHendry' c,D. (1980)

3r,i:- jestrand, H .M. ( 19?8 )
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settling into Maltby lake per year.
Finally, it should be rnentioned that the 10w waternutrient revels but high sediment nutrient levels is charac_teristic of a system tending towards dystrophy. Dystrophyhowever implies acidic conditions 

""=rrrrirrg from impededdrainage and s10w decomposition of litter a'd detritus. Thisis not the case at t{altby .Lake. The levels of humic acids are10w and the recycling of nutrients is quite efficient. Thus,one gEJr best describe the l_ale 
"" ,""otrophic; with dominantmacrophyte produetion during the sunmer resulting i,.' nutrient

::iii1i,";Jllli-:;"'il,fi1::a't cvan*n",", s@ sp.,
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Figure?shovrstherepresentativetrophicstatusof
*ialtbv ,,al<e, ,*' is presentry inesotrophic' bordering on either

dystrophy o" "rt"onnr. 
s =i:'r' ::::::: 

tiil"l:l#::H1"1"

:1.;*i*;iil'"-"i:"i?' #" il:' l'i'n- ; 
" 

d ime nt ( gv t t j a )

arrdagraduaracioirieationofthewater,especialrlif
Sp?g}\rjr, sP' were to become established' This succession rvould

oceur extremely slowly' t"O"u"enting hundreds of years in the

take ontogenY'

high

nutrient
leve]-s

low

eutroPhY

pesotroPhY

dystroPhY

oligotroPhY

low produciivitY
nish

i.-alttY
La.F.e ( 19

. - n^*+acor.itatrve trophic status of
Figure ?.1.:"1;;.#".

If the land around the ]-al<e is developed' it is

quiteli}<e}yt}ratphosphaieandnitroSenerrichrnentofthe
la}'e would o""t" ' Tatle 19 sumnrartzes the present and
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pleasing as the water v;ould be rendered unsuitabie for orink-
ing or recreation. This sort of senario can be avoideC by

eareful planning of the developnent of the Ia.F.e.

Limiting the developrnent to smaller phases woulC

dilute the effect of eutrophication by spreading the inpact

of nutrient ]eaching and soi] erosion into the Ia-!'e over a

longer tine perioo. Tne mosl inportant preventative rneasure

wou^ld be the use of nore efficient seltage treatrnent teehno-

loqy._ If a large number of septic tanks were pu'u inio use

around the la-r.-e, ihe lake vtoulC effectivellr 6""ott" the septic

fiel-d. The use of fertilizers must also be restricted by

implimenting restrj-ctive neighborhood covenants or saanich

plaruring bylaws. Thus, the rapid eutrophication of i''altbil
Lake could be avoiced. If you consl<ier the present eutroph-

icatioti of the biosphere i1 tctaI, it becones qu.estionable

as to v,,]iether the 1aF^e would proceed toward's dystrophy or

eutrophy if Ieft undeveloped. The critical factor is rate

of change.
The ]i:aited introduction of a:r herbivorou.s fish

speci.es into the ]a-F,e system cou.Id. result in the removal

of nutrients frorn the lake ald th-e coniro'l of pirytopl ank'ton

grorr'th. Jt would be aCva-nta;eoi:'s, flt g'astrono:r:ic r'sasons'

if the fish vras an eCj-ble variety' /'
r-ri-nal1yr I shoulcl point out that tlie use of a conb-

ination of the sirdtqgies I have suggested- to control eutroph-

ication would be the most logical wBJ' to insure the preser-ra-

tion of l.ialtb}, Lake aS a healthy atrd aesthetically pleaslng

systen. The key tc the control of environ'nental impact is
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