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Langford Lake was sampled in 1972, 1973, and 1974 for heavy

=
r

metals. Samples of water, plants, plankton, crayfish, mewts, and

¢

fish were taken.

Results obtained in 1973 to 1974 were different from those
obtained and reported by Sianey in 1972. In 1972 results for heavy
metal éoncentrations were unusually high while in 1973 and 1974 results
were comparatively low.

Heavy metals, with the exception of lead, were present in
increased concentrations in 1974 tissue samples compared to those
collected in 1973. The reverse was true for concentrations in water
samples.

Variation occurred in heavy metal concentrations throughout the
lake. Concentrations in plants were generally higher in rhe southeast.
For free swimming organisms no definite statement can be made as to which
area contained the greatest concentration of heavy metals in the tissues.
Concentrations in the sediments depended on whether it was the upper or
lower laver beinz compared.

Because of low industrial development in the Langford Lake awrea,
there are no large sources of metal pollutants. The water chemistry

data suggest that there is no metal pollution in Langford Lake.

~iid~-



ACKNOWLEDGEMENTS

Several members of the Water Investigations franch staff con-
tributed to the sampling program of Langford Lake. Analyses were
verformed by the staff of the Water Resources Ffervice Environmental

Laboratory, Vancouver.

—-iy-



Introduction

This study was undertaken to confirm vesults obtained by F. ¥,

Slaney and Company Limited in a Marech 1972 study - "Limnology of

Langford Lake, Victoria, B. C." (7)

trations of lead in the livers of s

In an attempt to determine the souw

phanomenon,tissue samples from
and analysed for lead and

Methods

On May 17, 1973 and February 26 and 27,

samples were collected

Sampled were 2 species

llum sp,, zooplankton,

difi

,  Thay found uaustally high concen~-

unfis
ce of pollution and the

erent areas of tha lake have be=zo

Lepomls

from Langford Lakas to be

of aquatic macrophytes -

zibbosus, (Table T ,)

I§

2]

axtent of the

collectead

other heavy metals.

L974 tissue and water
analyzed for heavy wmetals,
Elodea sp,

and Caratophy-

crayfish ~ Pacifastacus trowbridgiil, newts -

Taricha granulosa, and

sunfish - Lepomis gibbosus,

Sampling and preserv-—

ation procedures are outlined in Appendix I ~ "Proposed Heavy Matal

sampling of Langford Lake, B, C."

lyzed several times in 1974,

Watar samples were collacted and ana-

All samples were submitted to the Vater

Resources Chemistry Laboratory In Vancouvar for analysls.

Results

A Comparison Between Water Investigatilons Branch Data (1973-4)

and Slaney and Company Data (1972),.

1. Tissue Samples

Results of tissue sample analysis for 1973 and 1974 are reported

in Table I,

Heavy metal concentrations, for comparison with other data,

have besen converted to ygrams/gram wet weight from nugrams/gram dry weight

by the following formula:

concentration in

100 - % water

ue./g. wet welght =

100

X

concentration in
Heg./g. dry welght

Heavy metal concentrations were much lower In sunfish livers in



1973-4 than in 1972, Cadmium and lead, which were detected in lavge
concentrations by Slanay and Company, were not detected in 1974, 1In
1974 copper concentratlons in sunfish livers were 1/3 to 1/9 those of

L
H

1972 and zinc concentracions were 1/2 to 1/7 those of 1972,

2. Water Samples

Results of zhemical analysis of water samples ave reportad in
Tables IX and ITI, Due to low precision rasults obtained by Slaney (1972),
comparison of most results ls not possible, A few parameters can bs
comparad - alkalinity, generally the same in all years; ammonia nitrogen,
higher Sy up to a factor of ten in 1974; pH, higher in 1974; copper,
higher by about a factor of ten in 1972; and cadwmium, below detection in

most samples In all years,

B. Comparison of samples collected by Water Investigations Branch in 1973
and 1974

1. Tlsaue Samples
The concentrations of all 4 metals increased in macrophytes,

and all metals except lead increased in animals fa 1974 compared to 1973,

2, Water Samples,
Concentrations of almost all parameters - metals and nutrients,

decreased in 1974 compared to 1973.
C, Comparison of Different Areas of the Lake,

1. Tilssue Samples

a4, Plants in the southeast end of the lake geanerally had higher -
concentrations of heavy metals than in the northwest end.

b. MNewts of the northwest end had higher metal concentrations
than of the southeast end except for lead.

o Small fish of the northwest end were higher in copper and

zinc and lowsr in cadmium than the southeast end in 1974,

-2



d.  Flsh livers from larga fish in the southeast and had higher
concentrations of copper and zinc than the northeast sad in 1974,

e, Sedlments, The southeast end was higher 1a all wetals than
the northwast end for the upper sediments it the reverse was true for

deaper sediments.

2. Watar Samples,
Vith the exception of some metals, the water chemistry is uniform
throughout the lake, Copper and zine were found in higher concentrations

in the northwest end than the southeast end of the lake,

Discussion _

The results for heavy metals concentrations ia sunfish livers
obtained by the Water Investigations Branch do not substantiate those of
Slaney (7). Sample contamination might have occurred at any step betwaan
sampling and analysis. PFurther discrepancies could arises because Slaney
and Company sent theilr samples to Cantest Limited for analysis while oure

were sent to the Water Resources Chemistry Laboratory.
A. Possible Sources of Metals,

The drainage arca of Langford Lake lncludas gravel pits, a trailer
court, a machinz shop, various commercial premises,about lOO.private res-
idences with septic tanks, and mink, poultry, and cattle farms (7).

Before the Fish and Wildlife Branch closad the lake to wmotor boats in
1973, there was considerabla traffic on the lake, Bacause of lack of
industry ia the avea, the only sources of metal pollutants would be
burning of fuels, application of pesticides for agriculture, natural
leaching, leaching from metallic refuse and pailnts, and treatment of the

lake with an algacide,.
The Langford Lake water chemistry data suggest that there is no

metal pollution and one would not expect to find high concentrations of

metals in living tissues unless the contamination is non-aquatic in

3



origin, Lead contamination of vegetation along highways and in urban areas
has been studied (8) and lead could enter the aquatic food chain from this
source; for example, through leaf fall into sediments or through non-

19.3

=

aquatic organisms eaten by fish., Although we found concentrations o
to 51,5 ppm {dry weight) of lead in sediments in 1973 (higher than any

concentrations of lead found in tissues for that vear), if sediments ware

=~

the soufce of lead, contamination would perslst theough all thres years,
Anothar possible explanation of the high concentrations of laad
in fis? collected by Slaney and Company would be that contamination
resuléfduring momentary pollution of the lake from an accidental
spillage for example, of gasoline or paint, This might also explain
the higﬁ levels of metals in the sediments., Metals would be retained
by the sediments after the lake had flushed, However, it is doubtful

that any of the individual establishments in the area are capable of

altering the metal concentrations in Langford Lake significancly.
B, Comparisons with Other Studies

On a study by Paterson, Warren, Delavault, and Fletcher in 1970
(6), heavy metal contents of the livers of freshwater fishes from 68
lakes and 2 rivers in British Columbia were measured, They suggasted that
the following levals of meatals in fish livers be considered anomalous:

Copper: greater than 30 ppm (wet weight)

Lead: greater than 1.2 ppm (wet weilght)

Zinc: greater than 40 ppm (wet welight) .

Results reported by Slaney (7) for lead and zinc are well above these
anomalous levels whereas the results for Langford Lake in 1973 to

1974 are well below. ‘

Lucas, Edgington,and Colby in 1970 (4) working with 10 different

speciles of fish from the Great Lakes, found the average cadmium, copper,

oty



and zinc concentrations in livers to be 0.4 ppm (wet weight), 9.0 ppm,
and 30 ppm respectively. In 19 whole fish of 3 species they found
avérages of 0.094 ppm of cadmium and 1.3 opm of copper. Again, Slanevy
(7) obtained results that are considerably higher than these averages

while ours are well below in all cases except cadmium in whole fish.

in the eastern United States heavy metal concentrations in
fish muscle tissues were measured for three states. The results are

summarized below.

CONCEMTRATION IN PPM (WET WEILGHT)

STATE . CATRTIIM LEAD ZING
Wisconsin (3) None in 101l samples wup to 4.31 wup to 18.3
Michigan (1) up to 0.3 0.1 to 0.9 6 - 45
New York () 0.04 to 0,17 . 1.2 -~ 38

Compared to these results the concentrations of cadmium and .

ziné:yhole fish in 1973 to 1974 are high.

Although there is a lot of variation in heavy metal concentra-
tions in fish tissues in the above literature, the data obtained by

Slaney in 1972 are unusually high by comparison.
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TISSUE

ELODEA

CERATOPHYLLUM

PLANKTON
Z00PLANKTON

NEWT

CRAYFISH

SMALL>.

FISH
MEDIUM FISH
MIXED-SIZES

TARGE FISH

SMALL

LARGE
LARGE
LARGE

UPPER SEDIMENTS

LOWER SEDIMENTS

(1)
(3)
(9)

(5)

(s)

(5)
e8]
(1)
(1
(5)
(1)

(1)

LQCATION

ALL
ALL

S-E
N-W

N-W

N-B
N-W
N-W
N-W
N-W
N-W
N-W
S-E

N-W

S-E

N-i\'

TALLL

1974
1973
1974

1972
1572
1972
1972
1974
1972
1974
1974

1973
1973

1973
1873

*FISH SIZES -

T HEAVY METAL CONCLNTRATIONS GF VARIGCUS TLSSUES

0.57 0.03.
0.73 0.03
0.49 0.03
0.90 0.07
0.44 0.036
0.63 0.045
0.67 0.018
0.69 0.052
- 0.0}
1.37 0.134
1.00 0.237
1.36 0.27

0.99 0.318
1.40  0.228
2.36 0.731

0.55 0.124
1.05 0.279
1,37 0.352
0.68 0.149
- 23.0
- 13.8
- 28.0
- 45.0
NONE
- 5.2
NONE
NOXE
0.56 -
0.64 -
0.57 -
0.37 -

MED.

CoPrLR (s LEAD (og/a) SIaC (ue/e)
By DRY WET DAY WET
4.53 0.2¢7 17.0 1.003 73.7 4.35
5.14 0.215% 14.7  0.617 6.6 2.71
6.57 0.512 7.0 0.516 130 10.14
7.70 G.623 23.6 1.91 152, 12,31
3.05  ©.271 1.4 0.356 75.4  6.11
3.14 0.223 6.3 0.447 69.8 4.96
6.89  0.48¢ 6.7 0.475 16+, 11.64
8.07 0.605 32.7 2.45 208, 15.60
- 0.47 - 0,22 - 0.72
12.5 1.23 NONE 107. 10.49
5.51 0.832 7.5 1.778 §7.8 20.81
7.48 1.52 NONE 160 32.48
26.6 6.81 16.9 3.90 97.3 22.38
44.7  10.15 10.5 2.38 8§5.6 19.43
52,5 16.33 NONE 123, 38.25
2.31 0.522 7.7 1.74 104.7 23,66
3.44 0.91S NONE 166. 44.16
3.40 0.874 NONE 133, 35.47
CONTAMINATED
1.85 0.405 7.8 *1.71 $9.2 19.54
CONTAMINATED
- 21.0 - 114.0 - 55.0
- 11.0 - 73.5 - 46.0
- 18.0 - 180.0 - 61.0
- 36.0 - 405.0 - 130.0
21,4 4.47 NONE 91.5 19.12
- 11.7 - 41.8 - 42.6
24.0 4.63 NONE 111. 21.42
35.0 6.69 NONE 130. 24.83
21.4 - 1. - 73.3 -
24.4 - 1.5 - 118.4 -
183 - 8.7 - 51. -
10.1 - 19.3 - 3.1 -

8.8 - 3.5 ¢n, 12.4g - 0.7¢
13,2 - 1
~ LARGE: 16.4 - 13.8 ca, 80.1 - 52,

12.0 ¢n, 38.9 - 31.

NUMBER IY ERACKETS BEFERS TO NUMBER OF FISH POLLED IN SAMPLE

MOTSTURE (%)

78.1



LINITY (ng/1)
LPTHALEIN)

ALFALINITY (mg/1)
(TOTAL)

CALCIUM (U.F.) (mg/1)
CALCIUM (DISS.)(ing/1)
T.0.C. (mz/1)
(ma/1)

FARDNESS (mg/1)

T.I.C.

MAGNESIUM (U.E.) (mg.1)
MAGNESIUM(DISS. ) (ma/1)
N—NHS (ng/1)

.\'~X02 + I\'O3 (mgl/l)
N-ORGANIC -(mg/1) |
T.KN. (mg/1)

N-TOTAL (ig/1) .
pH (LAB)

pi! (CURS-FIELD)

TOTAL SOL.P. (ng/ 1)

BISS. ORTHO-PO, (mg/1)
P. (TOTAL) (mg/1)
SYECTIFIC COND. {1mhos/cm)

CONDUCTIVITY (OURS)
.mhos/cm)

TURRIDITY (J.T.V.)
CADMIUM(U.F.) (mg/1)
COPPER (U.F.)(mg/1)
0% (U.F.)(mg/1)
LEAD (U,F.)kmgll)
MERCURY (U.F.) (ug/l)
NG (ULF.) (mg/1)

TEMPERATURE (°C)
(AT SITE)

NICYEL(U.¥.) (mg/1)

TALLY T1 0 WAVER CHIMISTRY -4 RESULTES - NORTHWEST END LANGFORD LAYE 1973-74
11 40 1 50 50 50 50 50 50
FEB. 20/73 APR. 1077 MAY 14/73 JUNE 20/73 JULY 24/73 oor. 30/73 NOWL 27773 FEB. 27/74 MAY 7/74
1.0m 1.0 1.0m 1.0 1.0m 1.0n 1.0n 1.0m 1.0m

- - 2.0 3.0 8.4 0.0 0.0 0.0 0.0
47.0 48.0 51.1 50.6 49.1 6l.2 53.1 44.8 46.0

- - - - - 17.0 17.0 - 16.1
16.0 , 16.5 16.0 16.0 16.0 17.0 17.0 15.1 15.8
6. ’ 12, 6. 5. 5. 3. o 4. 5.
10. - 11, 11. g. - 12, 10. 9

- - - 51.9 52.3 55.6 56.9 51.3 53.4

- - - - - 3.2 - - -

- - - 2.9 3.0 3.2 3.5 3.3 3.4
.10 .02 .01 - <. 01 <,01 - .05 -
..32 .10 13 *<.02 <.02 <.02 <,02 .32 .09
.46 T.38 .10 - .38 .59 - .37 -
.56 .40 .41 42 - - 1.00 .42 .23
.88 .50 .54 - - - - .74 .32
7.6 8.3 8.8 8.6 9.2 7.8 7.7 7.2 ) 8.1
7.6 8.1 7.6 8.5 9.3 8.4 8.7 7.0 7.8
.038 .012 014 .010 .010 0603 014 .031 .010
.026 .003 003 - - <.003 . 005 - <. 003
.046 .032 .020 . 025 .015 .35 . 106 . 042 .013

- - - 132 133 138 141 124. 132,

- - 110 - 118 - 83 - -
8 .8 .7 .8 9 2.2 3.0 .9 1.

- . 0001 - - - - - <, 0005 <. 0005

- .002 - - .004 - .ool .001 <. 001

. ) ; - - » 0.2 - 0.4

- 003 - - 015 - - <,001 <. 001 <.001

- - - - - - <.05 <.05 <.05

- .00s - - - - <, 005 <, 005 <.005
5.0 11.0 156.5 17.0 20.2 11.0 6.1 4.7 14.0

- - - - - - <.01 - <.01

' .



7Y
Th:

PTHALEIN)
ALKALINITY
(TOTAL)

CALCIUM (U.F.)
CALCIUM (DISS.)

T.0.C.

HARDNE?S
smcxﬁsiun fU.F.)
MAGNESIUM (DISS.)
N - i

N - N0, + NO
M-ORGANIC
TOELN.
N-TOTAL

pH (LAB)

pH (OURS-FTELD)
TOTAL SOL.P,
DISS. ORTHO,- PO,
P. (TOTAL)

TABRLE

[T (cont'd)

10
20/73

1.0

SEECIFIC COND. umhos/on -

CONDUCTIVITY (DURS)
wmhos/cm

TURBIDITY

CADMILM (U.F.)
COPPLER (U.F.)

RN (U.F.)

LEAD (U.F.)

HERCURY (U.F.)

LINC (U.F))

TEMPERATUPE
(\T SITE)

O

All Figures in oo/l

unless otherwise i

[

41 45

10/73 Moy LA/T3

1.0n 1.Cnm

- 5.1
48.0 51.2
16.5 15.5
9 6.

- 9.

- S1.1
- 3.0
.01 <.01
.10 <.02

41 L34

42 -

52 -
8.3 9.1
8.0 9.1

013 -007
.0923 -
.026 019

- 1344

- 119

8 .6

0001 -
L0901 <, 0l
. 001 <. G0l
. 005 -
11.0 20.5

icated
A

Ly

R CHEMISTRY - MIDDLE

LANGFGRD LAKE

41

JULY 24/73

1. G

<.02

.97

1973

41
ROV, 2
1.6

.00

.01

16.

7775

i

3

9



COERD LA RAKE 1907844

9 12 52 . S2
FIL8. 20/73 10/73 N Fre. 27774 MAY 52/74
1.0m 1l.nm 1¢.0n 1. 1.0a 13,00 1.Ca 11,0n

LINUEY -
NOLPTIALEIN) - - - - - - 2.0 - 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

(i

ALKALLSTTY

(1CTAL) 47.5 47,0 3.0 43,0 51.7 53.0 51.3 53.7 52,4 51.7 58.3 76.2 3.9 54.4 44,9 45.7 46.0 50,5
CALCTUM (ULF.) - - - - - - - - - - 7.0 Z0.s 0 17.5 - - 16.0 17.5
CALCIUM DISS, 15.0 15.7 16,0 16,5 16.0 16.0 16.0 17.3 16.9 17.0 16.5 4.5 17.0 16.5 5.1 15.4 15.8 17,5
r.o.c. 6.5 6.5 3. 8. 6. 6. 7. 5. 6. 5. 3. S. 8. 8. 4. 4. 4 .

HARDNESS - - - - - - 51.¢ 56.0 52.3 - Si.4 65,4 56.9 55.6 50,5 51.2 53.4 58.9
MAGNESIUM (ULF.) - - - - - - - - - - 3.3 3.7 - - - - - -
MAGNESTUM (hISS.) - - - - - - 2.9 3.1 3.0 3.3 3.2 3.7 3.5 3.5 3.1 3.1 3.4 3.7
N‘.\'H3 - .02 06 .01 .06 <, 01 <.01 - - <. 61 <.01 02 1. - - L2 .10 - -
.\'-.‘{02¢N03 .33 .32 .10 2 <, 01 .20 .02 .05 <.02 .21 .02 <.OZ_ «,02 <.02 .32 .32 .10 .25
N-ORGANIC . .46 .48 .42 .3t .40 .29 - - .37 - .63 .32 - - .39 .33 - -

T.LN, .43 .54 L33 .37 - - .43 .35 - .25 .66 1.32 1.23 1.0§ .51 .43 N E .07

N-TOTAL .81 .86 L83 .58 o - - - - - - - - - SS .75 .24 .32
P (LARY 7.0 T.5 3.3 7.5 - Tl 3.6 7.3 ). 0 3 3.1 6.9 7.8 7.8 PI R 8.1 7.2
pil (DURS-FIELD) 7.3 7.4 3.0 7.7 7.4 702 5.7 7.5 9.3 2 8.2 .6 7.8 7.8 7.0 7.0 7.6 7.0
TOTAL SOL.P. VO ey .e1e L0170 L0825 Lo oL ez2v O LR35 Loo? LURG 6,012 035,033 .01 L0106
DI.\'S.DE{'i'lK)-PDJ 031 ,03] L0001 LQ03 LS - - - - <.003 .725 LGG3 L 008 - - <.6G3 .010
. (TOTAL) .051  .070 L0229 LG29 L0209 .07 L0230 L013 LGda L0370 LUTIs AR N BT N\ .05 L045 L .0l2 .018

SPECITFIC COND. - - - - - - 132 137 1352 143 136 16% 143 143 126, t27. 133, 112,
osfen

- - - - 1o 23 - - 119 23 100 120 a0 90 - - - :
.8 T8 .8 .3 .5 . .8 1.2 .6 6 4.1 3.3 4.0 3.0 L9 By 1.2 .7
CADMIUM(U.F.) - - <, 0901 60901 - - - - - - - <. CGUGS - - <.GG05 <.0005 - <. 0005

COrPER (U.FL) - - .cot 6ot - - - - - <.001 - <.l - <.G01 <.001 <,001 - <.001

[RON (U.F.) - - - - - - - - - - - 1.as - ot - - -0
LEAD (U.F.) - - .ol .00l - - - - - eomt - <.e8l - <001  <.001 <001 . - <.001
MERCURY (U, F. )ug/1 - - - - - - - - <08 - - <.05 - .03 - <05 - 7205

ZINC (U.F.) - - Jees L o03 - - - - - - - <, G053 - <.C05 LC03 <,005 - <.00S

TEMPERATURE (°C)
(AT S171) 4.0 3.8 1. 6.3 17.0 7.5 13,9 11.2 20.1 8.5 12,7 7.0 6.2 6.1 4.7 4.9 14.0 7.0

NICEEL (U.F.) - - - - - - - - - - - - -0l - - - <.01

All figures in 2/l unless otherwise inticated



TosT

pH (electroreteic)

Suspended Mattor
Fixed
Volatile
Dissolved Anions
Alkalinity
Bicarbonates
Carbonates
Hydroxyl Ion
Total Nitrogen
Total Nitrvates
Total Ammonia
Total Phosphates
Ortho Phosphates
Total Copper
Total Lead
Total Zinc
Total

Hercury

Total Cadmiun

Total Dissolved Solids

Fixed

Volatile

less than

All figures in ppom,

Location 'B' is in
Location 'E' is in

TABLE -TILIT

WATER CHEMISIRY - 1972
A B C D E F
6.85 6.95 6.75 6.35 6.90 6.50
6.0 3.2 8.8 8.8 6.0 2.4
1.3 1.0 2.4 4.4 3.6 1.0
t.7 2.2 6.4 4.4 2.4 1.4
HCCB 49. 50. 38. 22, 53. ) 49.
CO3 nil nil nil nil nit nil
OH nil nil nil nil nil nil
N 1.3 1.3 1.3 12.5 0.5 6.3
N 0.14 0.19 a. 11 <0.1 0.15 0.14
N 0.01 0.01 0.01 0.02 <0.01 <0,01
P04 <0.1 * 0.10 0.29 0.45 <0.1 <0.1
PO4 <C.1 0.10 0.29 0.45 <0.1 <0,1
Cu 0.02 0.02 0.03 0.03 0.03 0.03
Pb <, 01 <0.C1 <0.01 <0.91 <0, a1 <0.0L
on <(3.01 <0.01 <0.01 <0.01 <0.01 <0.01
tg “C.5 <0.3 <0.5 <0.5 <0.5 <0.5
Cd <5, <5, <5. <5. <5, <5.
&5 78. 43 110. 40 64.
18. 21. 20. 18. 26, 22,
43. 57. 25. 92. 14, 42.

5 perforned on unfiltered sample

Fvaporated Residue
, except Mercury and Cadmiun in ppb., and pH.
the NW enl

the Si end
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APPENDIX

PROPOSED HEAYY METAL SAMPLING OF LANGFORD LAKE

Locations

Two areas have been chosen (see map at end of proposal) as

results obtained from analyses of water sampling in 1973 showed water

in the northwest end of the lake to contain higher concentrations of

copper, lead and zinc than anywhere else in the lake.

The areas chosen also had to be large enough to encompass a

water sampling location and enough shoreline to set out several crayfish

traps where suitable habitat was to be found.

Collections

(a)

®)

Fish - it is hoped to collect two or three species of fish and to
have at least three size categories of each species. A minimum of
five specimens of each size category will be required. A random
mesh net will be used consisting of five - 50 foot sections of net
joined together into a 250 foot long net. Each 50 foot section is

of different mesh size and thus will catch different sized fish.

Crayfish - several minnow-traps (which have proven successful
elsewhere in catching crayfish) will be placed out along the shore-
line in each section in an attempt to catch as wany crayfish as

possible in each of three size ranges. A range of depths and



habitats will be sampled and the traps baited with bologna and

cat food.

(¢) Zooplankton - in order to obtain enough of a sample for analyses
to be made severél tows or hauls with our present planktua net will
have to be.made as the phytoplankton cipg the mesh éfter only a
few seconds in the water preventing any further filtration. Another
possibility could be that we might borrov a plankton net with a

larger mesh size,

(d) Macrophytes - at least two plant species will be collected and at

least 15 specimens of .uch species will be needed.

(e) Sediments - these will be sampled at a later date .f it is considered

desirable at that time.

Field Preparations

(a) Fish - (1) remove from net, identify, sort into species.
(2) for each species in turn measuré fork length and weigh
each fish and place in one of three size categories.
(3) for each fish, remove the liver and place in a bag
- separate from the remainder of the fishes body.
(4) place the two bags related to each fish inside a third
bag with a. label giving:
- welght
- species

- fork length



- size category
- collection location (KW oxr SE)
- daﬁe
(5) place bag in freczer
(6) after frozen, choﬁ and mix with parts of other fish in
same size category.
(7) re-freeze and submit to laboratory.

See following flow chart.

Fish in Net

| |
| | |

Species TAN Species 'B! Species !'C!

| | I :
Size 11! Size 12! Size '3 As for A7 As for 'A?

For Each Fish

:

Liver Rest of Fish
} |
[Fag] - [Bag
Label
Freeze

Chop and Mix Parts with
Othexr Fish Parts in
Same Size Category

Re-freecze and Submit
to Laboratory



(b)

Crayfish - (1)

(2

(3)

a)

(5)

remove from traps, measure length and weigh

ecach specimen, and label.

sort into size categories and bag (should be

at least five specimens in cach of threec size

categories).

freeze,

chop and mix specimens of same size.

re-freeze and submit to laboratory.

(¢) Zooplankton - (1)

(d)

&)

Macrophytes -

(2)
(3)
(4)
(5)

(6)

(7

)

(2)

(3)
(4)

many plankton net hauls to be taken until

enough sample is obtained (should be at

least 20 c.c. of homogenate), label.

kill with formaldehyde.

decant surplus water.

weigh dry filter paper.

pump water containing sample through filter

paper.

~dry filter paper and zooplankton sample by

vacuum dessicator.
re-weigh filter paper and sample to determine
weight of zooplankton.

submit sample to laboratory.

collections to be bagged and labelled.

chop and mix together at.least five specimens
of one species, repeat for other species.
freeze.

submit to laboratory.



Lab‘Prcparation (For Each Part of the Lake)‘

(a) Fish - (1) chemical. analysis - on six samples from eacﬁ species
(three size ranges each with livers and rest of bodies).

(2)  fresh weight per dry welght ratio - breakdown as in
(1) but a sub-sample of cach of the samples in (1) will

" be used.

(b) Crayfish - (1) chemical analysis - on three samples.
(2) fresh weight per dry weight ratio - breakdown as

in (1) but use sub-samples of samples sent for (1).
(c) Zooplankton - (1) chemical analysis - on one sample.

(d) Macrophytes - (1) chemiéal analysis - on one sample for each species
collected.
(2) ffe;h weiéht per dry weight ratio - breakdown
" as in (l)‘but sub-samples of samples in (1) will

be used.



Laboratory Analyses

Fresh Sample

Al!quot 1! Aliquot '2

Weigh Fresh Weigh Fresh

Digest Dry at 110°C

Analyze | ' Re-weigh Dry

Report Calculate Dry Wt. : Fresh Wt.

(% Dry Matter in Fresh Wt.)
Report.

Express Results in
Terms of Dry Wt,

- metals to be tested for are: ‘cadmium
copper
lead

zinc



