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SEYMOUR LAKE 1984 - -  DATA SUMMARY

The 1984 sampling program f o r  Seymour Lake was designed t o  provide n u t r i -
ent loading data f o r  the  lake  such t h a t  a  management prescr ip t ion  f o r  the
lake and watershed management guidelines could be proposed. Un fo r tuna te l y
i n l e t  streams on the  North and North West end o f  the lake were dry  a t  a l l
times v i s i t e d  f o r  sampling dur ing  1984 s o  t h e  p o s s i b i l i t y  o f  excessive
nutr ient loading suspected f rom a  J u l y  21/82 sampling i n  t h e  North West
inf low could no t  be determined. Wa t e r  qua l i t y  sampling o f  the  lake ,  how-
ever, d i d  show t h a t  phosphorus i s  be ing released f rom t h e  sediments i n
high concentrations dur ing  anoxic per iods w i t h  negative ox idat ion reduc-
t ion p o t e n t i a l s  (ORP). T h i s  i n t e r n a l  r e c y c l i n g  o f  phosphorus i s  t h e
principal source o f  phosphorus t o  the lake.

The 1984 sampling program gave the fo l lowing resu l ts :

Water Qual i ty :

Temperature and dissolved oxygen p ro f i l es  a re  shown i n  Figure 1 .

Surface water  temperature approached 20°C dur ing  mid-summer (18.7°C o n
84/07/18) and below t h e  thermocline t h e  water  temperature remained warm
(12.1°C on 84/09/04). A f t e r  spr ing overturn the  lake developed a strong
thermocline (1.5°C/m). Because  o f  t h e  s t rong thermocline, f a i r l y  small
fetch and l i g h t  summer winds i t  i s  assumed t h a t  the lake  remains s t r a t i -
f ied throughout the summer and ear ly  f a l l .  O n  September 4/84 the  lake was
weakly s t r a t i f i e d  n e a r  t h e  bottom (1.1°C/m f o r  t he  bottom 2  metres) and
essential ly isothermal  above ,  i n d i c a t i n g  t h a t  t h e  s t r a t i f i c a t i o n  w a s
breaking down a t  the t ime o f  sampling.

During w in ter  surface temperature was 0-1°C below the  i c e  and 4°C a t  the
bottom. D isso lved  oxygen was t y p i c a l l y  high a t  the surface -  ranging from
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72% sa tu ra t ion  under i c e  i n  February t o  103% i n  September. T h e  hypo-
limnion was always anoxic ( less  than 1 ppm dissolved oxygen) except during
spring overturn.

Spring over turn t o t a l  phosphorus was .039  mg/1 o n  A p r i l  17 /84 (compare
.052 mg/1 on  82/05/11),  t h i s  def ines t h e  lake  as eutrophic.  T h e  sampling
program was able t o  demonstrate t h a t  phosphorus i s  being released from the
sediments. T h i s  i s  evidenced by t h e  h igher  concentration o f  t o t a l  phos-
phorus and ortho-phosphorus a t  depth when the  lake i s  s t r a t i f i e d .  ( Ta b l e
1 presents t h e  water chemistry data r e s u l t s  f o r  t he  deepest s i t e  on t h e
lake f o r  1984.)  Orthophosphorus i s  re leased f rom t h e  sediments under
negative oxidat ion reduction condit ions a t  the sediment water in ter face as
shown i n  F igure  2 .  S i g n i f i c a n t  concentrat ions o f  ortho-phosphorus a r e
found above the sediment-water in te r face  on Ju l y  18 and September 4  i n d i -
cating t h a t  in te rna l  c y c l i n g  o f  phosphorus i s  occurr ing i n  Seymour Lake.
Total Phosphorus concentrat ion i s  l owes t  i n  t h e  epi l imnion o f  J u l y  1 8
probably as a  r e s u l t  o f  b io log ica l  uptake.  O n  the September 14 sampling
total phosphorus has increased again i n  t he  epi l imnion. T h i s  i s  probably
due t o  t h e  de te r io ra t ion  o f  t h e  thermocl ine a l low ing  phosphorus t o  b e
transferred from the hypolimnion i n t o  the epi l imnion.

Nitrogen concentrations presented i n  Tab le  1  show t h a t  ammonia-nitrogen
concentration fo l lows t h e  f luc tua t ions  i n  ortho-phosphorus release during
anoxic periods w i th  a negative oxidat ion reduction potent ia l .

N i t ra te /N i t r i t e  concentrat ions v a r i e d  seasonal ly  r e f l e c t i n g  b i o l o g i c a l
u t i l i za t i on  dur ing the  growing season. Concentrat ions ranged from a high
of .31 mg/1 a t  the surface under i ce  i n  February ( ind ica t ing  l i t t l e  photo-
synthetic a c t i v i t y )  t o  below detection l i m i t s  during the growing season.

Table 6  summarizes t he  water qua l i t y  f o r  Seymour Creek. Ammonia, o r tho -
phosphorus and to ta l  phosphorus peak dur ing Ju ly  and tend t o  ind icate t ha t
some hypolimnetic water i s  being withdrawn.
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Phytoplankton Chlorophyll a :

Phytoplankton ana l ys i s  was done f o r  numerical dominance and  taxonomy.
Tables 2 -4  present t he  data f o r  the  3  samples taken on A p r i l  17 ,  J u l y  18
and September 4 .  O n  A p r i l  1 7  t h e  standing crop co l lec ted was unusually
low a t  407 ce l l s /m l  when compared t o  t he  chlorophyl l  a  concentration o f
9.1 ug/1 taken a t  the  same t ime.  T h e  a lgal  associat ion was dominated by
diatoms (65%) a n d  f l a g e l l a t e s  (35%).  B y  t h e  J u l y  18 sample t h e  a l g a l
association was dominated b y  a  s i n g l e  blue-green a lgae.  Aphanizomenon
flos-aquae (98%) w h i c h  i s  t y p i c a l  o f  moderately product ive  eu t roph ic
lakes. T o t a l  c e l l  c o u n t  on  J u l y  18  was 4961 c e l l s / m l .  Aphanizomenon
f loc-aquae continued t o  dominate (96%) o n  September 4  and t h e  standing
crop h a d  increased dramatical ly t o  75,300 ce l l s /ml .

Chlorophyll a  concentrations were r e l a t i v e l y  h igh throughout t he  growing
season. T h e  May t o  September mean chlorophyl l  a  concentration was 9 . 3
ug/L (n=3 ) .  B a s e d  on Figure 3  t he  chlorophyl l  a  concentration was t h a t
expected from the spr ing overturn phosphorus concentration o f  .039 mg/ l .

Sediment Analysis

Table 5 summarizes the  analysis o f  Seymour Lake sediments. Va l u e s  show no
unusual cha rac te r i s t i c s .  C a l c i u m  concentrat ion i s  we l l  be low t h e  p r o -
vincial  mean which i s  expected f o r  a  wel l  f lushed l a k e  w i th  most ly v o l -
canic bedrock throughout the watershed.

Lake Restoration

Although i n f l o w  creeks were n o t  sampled dur ing 1984, i t  i s  assumed t h a t
the major phosphorus load  t o  t h e  l a k e  i s  a  r e s u l t  o f  in te rna l  recyc l i ng
from the sediments.
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The restorat ion o f  Seymour Lake hinges on managing phosphorus release from
the sediments b y  l ake  aerat ion o r  hypolimnetic withdrawal o f  phosphorus
rich water.  L i m i n g  as a  method o f  nu t r i en t  inac t i va t ion  w i l l  n o t  be d i s -
cussed as present research i s  ind ica t ing  t h a t  shallow lakes do not  respond
adequately t o  the addit ion o f  l ime.

1. L a k e  Aeration

Seymour Lake i s  t o o  shal low t o  b e  res to red  b y  a  d e s t r a t i f i c a t i o n
aeration system. Phosphorus does n o t  seem t o  be released f rom the
sediments dur ing  t he  w in te r  (February 27/84) when t h e  l ake  could be
aerated. T h i s  i s  a typ ica l ,  most lakes which release phosphorus i n  the
summer a l s o  re lease  phosphorus i n  t h e  w i n t e r .  D e s t r a t i f i c a t i o n
aeration dur ing t he  summer would r e s u l t  i n  t o o  warm a  l ake  tempera-
ture, de te r io ra t ing  spo r t  f i s h  h a b i t a t .  I n c r e a s i n g  the  hypolimnetic
temperature can a l s o  l ead  t o  a  dramat ic increase i n  t h e  metabol ic
(decomposition) r a t e  o f  the sediments.

Hypolimnetic a e r a t i o n  i s  a  p o s s i b l e  method o f  l a k e  r e s t o r a t i o n .
Seymour Lake i s  a t  t h e  absolute minimum depth ( 9 . 1  metres,  maximum
depth, 6 . 0  metres,  mean depth)  f o r  hypol imnet ic  ae ra t i on  t o  work
e f f i c i e n t l y.  T h i s  method would prevent any l a rge  increase i n  hypo-
l imnetic temperature.

-54t, 2. Hypol imnet ic  Withdrawal

Hypolimnetic withdrawal b y  a  siphon i s  a  lake restorat ion method w i th
some mer i t .  T h e  provincia l  F isher ies  Branch has i n s t a l l e d  a  p ipe l ine
180 metres f rom shore a t  a  depth o f  4 .5  metres t o  provide water f o r
the i r  steelhead holding f a c i l i t y .  T h e  q u a l i t y  o f  t h i s  water dur ing
anoxic per iods i s  n o t  known a t  t he  t ime  o f  w r i t i n g  b u t  i f  n u t r i e n t
r ich water i s  found from Ju ly  t o  September t h i s  l i n e  could be used t o
preferent ia l ly  withdraw water f rom t h e  hypolimnion. T h e  F isher ies
Branch a t  present on ly  uses the  p ipe l i ne  dur ing spr ing and f a l l  when
holding steelhead t r ou t .
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The method o f  hypol imnet ic withdrawal would be  v e r y  c o s t  e f f e c t i v e
when compared t o  hypol imnet ic aera t ion .  A  major  drawback t o  t h i s
method i s  t h a t  t h e  o u t f l o w  f r o m  Seymour Lake i s  minimal June  t o
September. I t  may not  be possible t o  withdraw enough water t o  have an
appreciable e f f e c t  on spr ing overturn phosphorus.

Watershed Management Guidelines

Acceptable watershed development and management guidel ines a re  those ou t -
l ined i n  t h e  Ka th lyn ,  Seymour, Round and Tyhee Lakes: W a t e r  Qua l i t y
Assessment and Object ives ( B o y d  e t  a l  1984) .  Recommendations i n  t h e
above r e p o r t  a r e  a  f r e e z e  o n  watershed development u n t i l  t h e  present
eutrophic cond i t ions  a r e  con t ro l l ed  b y  a  res to ra t ion  technique.  W h e n
additional development i s  permi t ted,  s t r i ngen t  emphasis should be placed
on t h e  con t ro l  o f  phosphorus movement t o  t h e  l a k e .  C o n t r o l  wou ld  b e
necessary on the  cor rec t  setback o f  sept ic  tank t i l e  f i e l d  and the number
of residences and "hobby farms".  A f t e r  lake res tora t ion  i s  implemented,
Seymour Lake could withstand a maximum o f  45 homes on sept ic  tank bu t  only
4 -  5  "hobby farms".  T h i s  i s  based on the  addit ional  phosphorus loading
expected from l ivestock on a  hobby farm.
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TABLE 1
Se/111°w Lake 1131010

Cate Depth 1t1
(units)

SP COND
trrho/cm

Temp
(90)

0.0. True Color
rel. units

Turbidity
N.T.U.

N+14
mg/L

NO2./k0
mg/L

TiGN
mg/L

Total
N

mg/L

Total
P

ng/L

Cetho
P

mg/L

tot elks
P

mg/L
10C

mg/L

Chlcr
a

ugA_
SI

mg/L

owidaticn
reduction
potential

mw
herdness

*134-
alkalinity

*WI-

84/o2/27

84,4W27

84/04/17

84/07/18

84/07/18

84/09/01

84/09/04

1 m

7m

3m

1 m

6 m

1 m

6 m

7.0

6.9

7.1

7.8

7.1

7.7

7.1

91

92

85

84

88

85

106

2.2

4.1

5.8

8.5

10.3

14.8

12.1

7.5

0.4

8.8

9.5

.04

9.8

.07

40

40

30

30

40

30

50

0.8

1.4

2

.7

4.5

2.4

10

.01

.007

.007

.014

.142

.017

.46

.31

.35

.11

L(2

L.012

L.02

L.02

.47

.45

.57

.49

.79

.70

.46

.78

.80

.68

.49

.79

.70

1.21

.027

.031

.039

.016

.103

.023

.174

.007

.012

.0105

L.1003

.043

L.003

.14

a

.021

.015

.011

.07

.012

.166

11

13

13

--

2.9

9.1*

5.4**

13.4

5

2.6 +75

-83

102

-104

37.2 40.2

* 0+1-3 m



TABLE 2
PHYTOPLANKTON ANALYSIS
SEYMOUR LAKE 1131010

APRIL 17/84

algal genus
#organisms
cells/ml

taste and odor
significance when algae

are moderate concentration algal group

f lage l la te
diatom
diatom
diatom
diatom

diatom
diatom
diatom
diatom
diatom
diatom
diatom
diatom
diatom
diatom

f lagel la te

f lagel la te

f lage l la te
green

mallomonas
achnanthes
cocconis
symbella
f rag i l a r i a
f rag i l a r i a
construens

gomphonema
navicula
nitzschia
synedra
tabel lar ia
cyclote l la
melosias

i t a l i c a
stephanodiscus
chroomonas

acuta
cryptomonas
marsonii

cryptomonas
ovata

ankistrodesmus

8.8
15.8
3.1

present
22

40.8
9.4
3.1
3.1

12.6
34.5

1.5

114
3.1

56.1

38

35
5.8

v io le t  odor

geranium odor

grassy odor
geranium odor
geranium odor

geranium odor
geranium odor

clean water

v io le t  odor

v io le t  odor

TOTAL 406.7



TABLE 3
PHYTOPLANKTON ANALYSIS
SEYMOUR LAKE CENTER

JULY 18/84

algal genus

anabena

aphanizomenon
flos-aquae

asterionel la

tabel lar ia

melosira

ceratium

cryptomonas

asterococcus

TOTAL

#organisms
cells/ml

taste and odor
signif icance when algae

are moderate concentration algal group

present

4891

12

present

21.2

present

present

36.8

musty/grassy odor, t o x i c
in high concentrations

grassy/nasturtium/musty

geranium odor

geranium odor

geranium odor

f ishy

v io le t  odor

blue green

blue green

diatom

diatom

diatom

f lagel la te

f lage l la te

4961



TABLE 4
PHYTOPLANKTON ANALYSIS
SEYMOUR LAKE 1131010

SEPT. 4/84

algal genus
#organisms
cells/ml

taste and odor
significance when algae

are moderate concentration algal group

gomphosphaeria 120 grassy odor blue green
anabena

spiroides
1601 musty/grassy, nasturtium

odor
blue greeen

aphanizomenon
flos-aquae

72,220 musty/grassy, nasturtium
odor

blue green

dinobryon 146 violet odor flagellate
mallomonas 21.9 violet odor flagellate
asterionella 64.4 geranium odor diatom
diploneis present diatom
navicula present diatom
tabellaria 189 geranium odor diatom
cyclotella 2.2 geranium odor diatom
melosira 2 geranium odor diatom
chroomonas 277 clean water flagellate
cryptomonas 182 violet odor flagellate
trachelmonal 41.4 flagellate
elaktothrix present green
asterococcus 2.4 green
botryococcus 365 green
quadrigula 1.6 green
scenedesmus 58.4 green

TOTAL 75,300.3



TABLE 5
SEYMOUR 8 5 / 0 4 / 1 7

SAMPLE TYPE: BOTTOM SEDIMENTS

residue
t o t a l

SITE v o l a t i l e TKN P0-4 P As Zn Pb Mn Fe Mg Cu Al Cu
DESCRIPTION % mg/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g ug/g

Seymour Lake
north end

29.9 13.2 L0.1 1,225 40 124 29 692 28,830 6,366 48 21,086 5,511

Seymour Lake
center

29.6 13.1 L0.1 1,160 42 127 50 727 29,600 6,140 52 23,100 6,330

1131010

B.C. Means 28.7 10.1 - - 1,136 40.4 90.8 42.2 866 28,209 9,261 42 19,032 34,796



TF6LE 6
SEKIR CREEK

Date 01
(units)

T.
OM.

urbakin
Tenp
( t )

D.O. True Color
rat. units

Turbidity
N.T.U.

I+14
rrtjA

t024,03
rig/1-

TM
n9/1-

Total
N

?TV-

Total
P

ng,&

Ortho
P

(19/1-

lo t  disc
P

mg/1-
MCC

n3/1-
SUtFH41E

(MA

Irrta I
residue
n0/1-

allot inity
IT0/1-

84/02/27 6.8 97 0 — 40 1. .02 .19 .56 .75 .026 .008 .017 .038 .017

84/04/17 - — L.005 .09 .58 .67 .031 .006 .015 .005 .015 40.2

84/07/18 7.5 90 - — 40 2.2 .072 .05 .53 .56 .035 .014 .027 .014 .027 -83

84/09/04 7,5 93 13,2 - - 20 1.7 .007 .02 .41 .43 .ces .011 .02 .011 .020 -104


