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ABSTRACT

Experimental and operational applications of fenitrothion

at 0.210 kg Al/ha (3 oz/acre) and aminocarb (Matacil®) at 0.053

kg Al/ha (3/4 oz/acre) were monitored in Kamouraska County, Quebec

to assess the impact of these treatments upon selected components

of the aquatic environment. Applications at the dosage rates

studied had little or no adverse effects on aquatic invertebrates

or fish. Small increases in the drift of mayfly nymphs after a

fenitrothion application, and of blackfly larvae after an amino

carb application, were documented. A slight depression in popu

lations of heptagenld and baetid mayfly nymphs was noted after an
application of aminocarb.

RESUME

Des applications experimentales et operationnelles de
fenitrothion a raison de 0.210 kg lA/ha (3 oz/acre) et d'aminocarb
(Matacil®), a raison de 0.053 kg IA/ha (3/4 oz/acre) furent
surveillees de pres dans let cerate de Kamouraska, au Quebec, en

vue d'evaluer l'influence de cea traitements sur des elements
choisis due milieu aquatique. Ces applications aux doses experi-
mentees eurent peu ou pas d'effet adverse sur les invertebres

aquatiques et les poissoas. On observa de legeres augmentations
des rassemblements de nymphes d'epheraeres apres une application de
fenitrothion et des larves de mouche noire apres une application
d aminocarb. On observa un leger declin dans des populations de
nymphes heptagenides" et "baetldes" d'epheraeres apres une appli
cation d'aminocarb.
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INTRODUCTION

The Forest Pest Management Institute, Environment Canada,

was involved in studying the impact on aquatic environments of

portions of the 1978 Quebec spruce budwonn, Chorisianeiwa

fiun-Cf&rcma Clemens, control program. This work was carried out

in cooperation with other groups from the Ministere des Richesses

Naturelles of the Quebec Government and the Division des Eaux

Interieurs of Environment Canada-

Three spray blocks located in Kamouraska County (Blocks

101, 102 and 109) and two insecticide formulations (14.9%

fenitrothion + 35% Dowanol TPM + 50.1% insecticide diluent "585";

26% Matacil + 74% insecticide diluent "585") were studied. The

dosage rates and timing of the various insecticide applications

are summarized in Table 1. Douglas DC-3, Douglas DC-6," and

Lockheed Constellation L 1049 aircraft were used to deliver the

insecticide formulations at a nominal application rate of 1.122

i/ha.

METHODS

The insecticide applications studied and components

monitored at each station are summarized in Table 2.

Site Selection

In general the water systems monitored were selected to

complement: other studies being carried out at the same time by

groups from the Ministere des Richesses Naturelles of the Quebec

Government and the Division des Eaux Interieures of Environment

Canada. Individual sampling stations were selected on the basis

of accessability, public acceptability, ease of sampling, and

apparent ability to support healthy populations of aquatic fauna

over the entire study period. For the stream studies, downstream

stations were monitored to assess the impact of downstream move

ment of insecticide into unsprayed portions of a watershed. The

locations of the sampling stations in each block are shown in

Figures 1, 2, 3 and 4.

Deposit Measurement

Insecticide deposit was estimated by two methods:

colorimetric measurement of dyed spray deposited on aluminum pans,

and counting of spray droplets landing on Kromekote cards.

Immediately before spraying began eight 10 era x 10 cm Kromekote

cards and four 13 cm x 17 cm aluminum pans were set out at each

station. For the stream surveys, the deposit samplers were

positioned in such, a way as to take into account the relative

amount of stream surface area covered by over-storey and bank

vegetation. At the lake stations deposit samplers were placed in

A
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102

101

109

Table 1

Timing of Insecticide Applications

50% Emergence

Insecticide Dosage (kg Al/ha)

Fenitrothion 0.210

Amlnocarb o.053

.- ),- U> « 1,

. . *T t- > ■ T

4th instar larvae

1 "' •!• K ' ib "n "1 i. 1,
1 1 ^ l> t H .1 K .t

lh T ir -• .« '.- ir » - 175

Lej-Do&age, ^g ;Al/ha)

Aminocarb ;O,053

Aminocafcb ,0.053

Aminocarb 0.053

5 days later

Insecticide Dosage (kg Al/ha)

Aminocarb

Aminocarb

0.053

0.053
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Tabla 2

Insecticide Applications and Sampling

Block.

101

102

Insecticide

aminocarb

fenitrothion

aatnocarb

■1=1 no carb

Dosage Race

0.053 kg

0.210 leg

0.053 kg_AI/ha.

a- c

0.053 ic^AI/h?

109 aalnocarb

aminocarb

0.033

0.0S3

Sampling Station

Riviera Hanie

Riviera du Loup

Riviere du Loup Downstream*

Ruiaseau Blanc

Riviere du Loup

Riviere du Loup Dounacrean*

Control

EUfisseau Blaac

Riviere du Loup

BJyiere du Loup Down3traam*

Bjjiaaeau Blanc

(Iviare dp Loup

Riviere dy Loop Downstream*

Uc daa Claq Killas

Lac Perdu^,

Lie Jaunc«

Riviare CWaudiere

Rfvlere Ouelle

Riviere Chielle Doutiacream"

Pi,viare Chaudiece

Hivlare Oualla ;

Riviere Ouelle Downstream*

PC.

PC,

PC,

PC,

PC,

PC,

PC,

PC.

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

BF
BF

BF

Conponent

Monitored

D

D

D

BF

D,BF

D

,D,BF

,3F,FS,FR

,D,3F,FS,7R

,D,BF

,3P,FS,FR

,BF

,BF

,FR

,FR

,n

.D.BF.FS.FR

,D,3F.FS.FR

,D,BF,?S,FR

,FS,FR

,FS.FR

PC Physical chemistry

D Drift

BF Bottom fauna

F5 Analysis of fiah 3comach contents

FR Analysis for residue In fi3h tissues

* The Cera Dovnscreaa refers to a station located outside of

and downstream Eroo the spray bloclc. All other stations

are located within the spray block.



to Sc-Pascal

* Riviere Mania .

** Riviere du Loup

■** Riviera du Loup Dounstrean

Flgura 1: Location □£ sampling atacions In Block 101

L



Ruisseau Blanc

•* Riviere du Laup

*** Riviere du Loup Dounacream

->*** Control

Figure 2: Location of aaopl-lng scaCiona in Slock LOZ.
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Lac

Figure 3: Location of lake sampling stationa in Black 102



■"

Riviera Chaudiere

Riviera

*** Riviere Ouelle Doumarxeaa
(fiah, Surbers, chemistry)

' ■ - Ouelle Dounatreaa

Figure 4; Locacion of aacpllng acationa in Block 109



the open. Insecticide deposit on the aluminum pans was estimated

by washing the dye off the pans with a small volume of toluene

and determining the amount of dye deposited on the pans with a

colorimeter. This was compared with the amount of dye in a

reference standard taken from the original spray formulation to

determine the actual spray deposit. Insecticide deposit on

Kromekote cards was estimated by spot-counting after the method

of Hurtlg et al. (1953).

Physical Chemistry

Air and water temperatures, dissolved oxygen, pH,

alkalinity and hardness were measured at each station before and

after each spray using a Hach Kit, Model AL-36B.

Bottom Fauna •

Bottom fauna were sampled before and after each spray

using a standard 0.093 m2 Surber sampler (Surber, 1936). Samples
were either picked immediately or preserved in their entirety In

the field in a 10% solution of formaldehyde. la the laboratory,

benthic organisms were separated from .the substrate, counted and

Identified to order or family using.a dissecting microscope. For

each sampling date, results were ^expressed as mean number and

standard deviation of aquatic organisms of a particular group
collected In four Surber samples.

Drift .c-.- .; x: h^_ ,,::

Morning and evening.drift-Samples; of measured duration

were taken for at least three days before and three days after

each spray. On spray days, ■ additional- drift samples were taken
periodically to determine., any.; Immediate effects due to the

insecticide applications.^; :

Drift nets measuring 0.47 m x 0.32 m were placed in the

stream to sample a column of water from surface to bottom,

including the surface film. Where water levels were extremely

high a drift from the surface to a depth of 0.32 a was taken.
Current speed was measured at the mouth of the drift nets half
way between the surface and bottom using either the Teledyne
Gurle-y No. 625 Pygmy Current Meter or the Teledyne Gurley No. 665
Direct Reading Current Meter.

Using the above information the following could be
calculated:

depth at station (m) x width of drift net (0.47 m)

x current speed (m/sec) x duration of drift sample
(sec) = m3 of water In drift column.
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width of drift net (0.47 m) x current speed (m/sec)

x duration of drift sample (sec) = m2 of surface area of
drift column.

Drift samples were picked and identified in the same way

as bottom fauna samples, and the results expressed as:

number of invertebrates/m3 of water in drift column (for
aquatic invertebrates)

number of invertebrates/10 m2 of surface area of drift
column (for terrestrial invertebrates)

Fish Diets

Fish for stomach content analysis were collected using

either minnow traps or by electrofishlng (Appendix III, Tables

1-5). Total length, fork length, weight and sex were recorded for

each fish caught for stomach content analysis. Stomachs were

excised and preserved immediatelysiircfoianaldehyde. In the labora

tory, the volume of the stama-ch-icomc^ntrs was"-'measured and the

composition of food items. sdetfermfaiQid "Uiicier-ff dissecting microscope,

In measuring the volume :afe tUxa" ■ stqjialah' dtHttfgn'ts3;- the amount of

indigestible material.. present was:>as£Hfete~tf -ari&'the measured

volume corrected accordingly sw^^creVFea£nt Vctual volume of
food items.. .Ljf.-ici^-i TSfi-. c.

Insecticide Residues in Water and Fish Tissues

Fish caught for.an^y^S-'-'f^r^-i-bs^Qbl^I^^ residues (Table
3) were frozen as soon- after colaec^ifeta ^^posVifcle. Water
samples were taken at/intervals^-rom' a~&6mb;etf;of<;aquatic sampling
stations (Tables 6-10). iy.persotia&l t-fbcf-th^ftiSlstere des

Rechesses Naturelles. All samples were analysed1 by gas-liquid
chromatography in the Quebec Services de Protection de
1'Environnement laboratory in-Quebec Clty3;-For- a more detailed
description of field and laboratory--'procedures' for collection and
analysis of samples, refer to Mathieu^et al"(1979).

RESULTS

Water Chemistry

The water chemistry parameters for each sampling station
are summarized in Table 4. As stream water temperatures increased

over the study period from near freezing to a maximum of 17.0°C a

corresponding decrease in dissolved oxygen content from a maximum

of 14.0 mg/£ to a minimum of 8 mg/2, was noted. Although the
temperatures of lake surface waters (18.5-20°C) were slightly

higher than stream water temperatures by the end of the study
period, dissolved oxygen content was in the same range for both
(8.0-10.0 mg/S»).
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Tabla 3

Fish Collected far Insecticide Residue Analysis

a cation

Rulsseati Blanc

Riviere

Riviera

Riviere

Riviare

Lac des

du Loup (102)

Chaudiera

Ouella

Ouelle Downstraaa

Cinq Millea

Lac Ferdu

Lac Jaunne

* AS

BT

HRBD

FD

a

cs

es

88
BND

DID

CC

PD

WS

BS

.SLS

Atlantic salmon

brook trouc

northern redbelly d

finescale dace

cutlipa minnow

common shine, r

rosyface shiner

sand shiner

blacknoae daca

longnoaa dace

creelc chub

paarl dace

uhita sucker

broolc aticltlebact

slimy aculpin

Dace

31 May 1978

4-7 June 1978

15 June 197S

19-21 June 1978

27 June 1978

31 May 1978

6-7 Juhq 1378

29-31 May 1973

5-6 Juna 1978

17 Juna 1978.-

29 Hay1 1978'- ■'

3-6 Juns 1978- ~.r

29 May" 19"7ff"" '-.7. ',

5-6 Juna! 1978,, :- -

13 June'1978
8 June 1978

21 Jun« 1978

i-A Juna_-,1978 ■

19' Juaai" 1973 -
'■■'- a"jun« 1978 ■

"19. Jun.-1978 T"-

• ' - '- r " ■' TC

Fish Species*

BT.SLS

BT.SLS

HI,SLS

3T

SLS

flT

SLS

BiJD

BUD

BND

.As.jrasD.Btni.cc

BND

S3 ,BXD

■PD

:AS,Fp,BS,BHI),BS

CM.LHD

.CM.CS.

CM,CS,BND,LND,WS

HRBD

HRBD

tntBD " '

HRBD

NHBIT '

mtBD
-' , /.

Salvelinua'fontintilia
■icu Chvjuoinmt con

Chraaotnua neogaevi

Szagloatum mazitl-

Notropia oormtiua

Sotropia rubeHub

1

ingua

flotropia atmrnineua

Hkin-iahthye atmtulua

EhinichThye cataroctna

S&notilus atramaa:tlae-ja

Senwtilua margarita

■CataBtcmuM osmraraont

Culaea inaanatana

Cottua coqnntua

Saapla Weight (g)

31.43

23.33

35.44

53.69

62.05

93.52

24.93

43.40

78.03

44.30

23.20

10.91

15.65

31.00

23.17

32.47

95.33

153.87

32.85

87.14

88.24

74.32

96.91

5X.16

31.91
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INSECTICIDE DEPOSIT AND RESIDUE ANALYSIS

Deposit Measurement

Deposit of emitted spray products as measured by colori-

metric analysis and spot counting was extremely variable, ranging *

from < 1 to 37% of the emitted dosage rates (Table 5). This

variability in deposit is probably due to:

a) differences in the positioning of sample units to approximate

the effects of stream cover

b) the basic inefficiency of the flat sample surface

c) problems with the present application technology of large-scale

operational sprays.

The generally lower results from spot counting probably reflect a

loss of the most volatile fraction of the formulations, the

insecticide diluent "585", from descending spray droplets through

evaporation.

Some technical problems were; encountered with the

fenitrothion formulation onrMay 15 such that not all of the spray

lines received the same cbttce)itrat^n jtff; insecticide. Lines 1,
5*, and 9 were treated wi^hj/fprmulaffcipiv^found to be 60% and 144%
of the planned concentration.i'accorir^g^tb rtwo samples taken at

different times during1" ISdffdbig, lin^j \J^ f21**, and 25 were
treated with formulation X2h^LhQ% of the planned concentration,

and line 13*** was treated'^with fojiftiltffi'iatt'-27% of the planned

concentration (Figure ^f•""0,ZJ j-^j BBB{ ;

Base. £'--r *«**• i:
In three out of four-instandesi'-«rhexe deposit was measured

at a downstream station sooie" driftFo,fi g._£^qy products was noted.

Rivere du Loup Downstream Station, Icccoted-0.3 5 miles from Block

101 (Figure 1), had a deposit on May 11, as measured by spot

counting, of 3.54 x 10~3 Jl/ha, Riviere. du/Lpup Downstream Station,
located 2.55 miles from Blockil-02^<Figure:'2) , had a deposit on

■ May 15 of 1.22 x 10~3 a/ha, and. Riy^^Sjg&feil'e" "Downstream Station,
located 2.55 miles from Block JC09V (Figured) j had a deposit on
June 2 of 3.38 x 10"1* l/ha. On May-15vr^he-Control Station,

located 0.65 miles nrora Block 102 (Figure 2), was inadvertently

sprayed with fenitrathian and received a deposit of 2.36 x 10""1

l/ha.

Residues in Water

In general, levels of fenitrothion in stream waters

peaked very soon after spraying (< 6 hours) and then declined more

or less steadily to close to the level of detection (0.010 yg/2.)

or below within 96 hours (Tables 6 and 7). Levels of aminocarb

* Riviere du Loup Station

** Ruisseau Blanc Station

*** headwaters of Riviere du Loup



Table 4

Water Chemistry

nek S c a c i on Data Time Air Temp (°C) Water Temp (°C> D.O. (tnB/l) Alkalinity (mg/l) pit

01

109

Riviera Hanie

Riviere du Loup

Riviere du Loup Downsircan

RuisBeau Blanc

Plvlere du Loup

Riviere du Loup Downstream

Control

Lac Perdu

Lac deo Cinq Hilles

Lac Jaune

Riviere Choudiere

Riviere Ouelle

Riviere Ouelle Downstream

7

14

7

14

8

1*

12

18

30

7

21

12

11!

30

7

21
12

IB

3D

7

21

12

18

7

19

7

19

8

19

29

5

29

5

29

3

Hay

Hay

Hay

Hay

Hay

Hay

Hay

Kay

Hay

June

June.

Hay

Hay

Hay

June

June

May

May

May

Jane

June

May

Hay

June

June

June

June

June

June

Hay

June

Hay

June

May

June

73

7B

IB

78

7a

70

78

78

78

73

75

7a

7B

78

75

78

78

7B

7B

78

76

78

78

7B

7S

78

78

78

78

78

78

7fi

78

78

73

8:50

11:36

10:50

12:26

8:40

10i55

12:20

12;25

11:30

12:30

1:20

lQtSO

Llt-44

10147

11:30

1:10

8:55

10j30

10:00

11:30

12:50

9:45

11:06

3:00

10;03

4:00

1O;45

7:00

12j1Q

10:20

11:00

9;10

10:30

11:30

9:30

AH

AH

AH

PH

AH

AH

TH

PM

AH

FH

PH

a-

.ra"'
AM

AH

AH

AM L

PM

AH

AH ,|

PH

AH

PH

AH

PH

PM

AH

AH

AH

AH

AH

AH

6.7

20.0

6.6

20.0

4.5

20.0

21.0

15.0

19.0

23.0

26.0

16.0

16.0

W..0- -,,,
' 19.0

21.0

12.0

22.0

17.5 ...

21.0

21.0

10.0

22.p ri..

25.6

23.0

22.0

23.0

24-0

24.0

20.0

20.0

19.D

24.0

17.0

Q.O

4.0

0.8

5.0

0-0

3.0

2.0

5.0

14.Q

12.0

16.0

1.0

6.0

14.0,

lS.,0-

16-0

1.5

14*0
14.J0v
'15-5
2^0

10-0,

30 ,£.

20,0

21.0

20.0

13.5

16.5

15.0

17.0

12.0

16.0

.

i

.-; "

ffl

IU ,

,-5
1

■'V .

14.0

12.0

13.0

12.0

13.0

12,0

12.0

11.0

10.0

9.0

9.0

11.0

11.0

9.0

9.0

9.0

13.0

12h0

9.0

10.0

9.0

11.0

9.0

9.0

6.0

e.o

9.0

11.0

10.0

10.0

9.0

9.0

fl.O

9.0

9.0

17.0

17,0

17,0

17.0

17.0

17,0

17.0

17.0

34.0

17,0

34.0

17.0

17.0

34.0

17.0

34.0

17.0

17.0

17.0

17.0

17.0

17.0

17,0

17.0

17.0

17-0

17.0

51.0

34.0

17.0

34.0

51.0

34.0

34.0

34.0

S1.0

17.0

6fl.O

17.0

34.0

17.0

34.0

34.0

51.0

51.0

51.0

34.0

17.D

34.0

34.0

51.0

17.0

17.0

34.0

63.0

34.0

17.0

17.0

34.0

17.0

34.0

17.0

63.0

51.0

34.0

34.0

51.0

34.0

34.D

34.0

6.5

7.0

7.0

7.0

7.0

7.0

7.0

7.5

7.5

9.0

7.5

7.0

7.0

7.5

7.5

7.5

7.0

7.0

7.5

7.5

7.5

6.0

6.0

a.o

7.5

7.5

7.5

7.5

7.5

7.0

7,5

7,0

7.5

7.5

7.5
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Table 5

Tleposlt of emitted epray products on Kromekote carda and aluminum

I'-'...-: I Insecticide Date Station
Spot Counting

M/ha deposited X
Colorinctrlc analysis

deposited X

101

102

109

fenltrotUlan

areinocarb

■ ■■■■ '. ii.ju ' i ji

ami noes i~b

11 Hay/78

15 Hay/73

3 June/73

4 June/78

16 June/78

2 June/78 AH

PH

Riviera Hanle

Riviere du p

Riviere du Loup Downatreara

Blue

Riviere du tjoup

Rivierejdu Laup

Rulflse^u.El^nc S1 p

Htvlere du Loup ..,

Downs ti

rp-n

in '(I

^ri

Wiii

Lhc dea

l^c .Inune

Riviere Cbaudiere

Riviece Ouelle

Riviere OuelJe IlD

Riviere Chaudiere

;

7.8$,* 10 *
6,-7 ft x 10~^
3^4f,x: 10"

I" 8 _2
2r?l;,x 10 ,

l,i7,,3C 10^
lf22.1x 10 ,

2.1&..X ID"1

10

I0"

.0

1.16,1 10

3.66 x 10

3.'W x 10

-1

-1

-3

-1

3.33 t 10

1.74 x 10"
3.3S x 10*
4.59 x 10"

0.70

5.97

0.32

2.24

1.04

0.11

Z1.39

2.00

2.10

0

ia.7a

37.11

0.35

27.63

0.03

1.55

0.03

^. 09

2.50 x 10

2.25

6.25

3.75

7.50

2.30

7.5D

1.25

X

(I

K

X

X

X

X

x

G

10

10

ID

ID

lu

10

10

-1

-1

-2

-3

-1

-2

~ 1

2.0D If]
-I

1.25 ll>

2.23

20,05

0

7.35

3.31

0.67

20.50

'6,fie

ii .id

o

17.62

Q

a

o

11.14

* 1.122 _l/lift emitted (narainnl application ran-)-
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Table 6

Residues of fenitrothion in the Riviere du Loup watershed,

Block 102, Kamourasfca County, Quebec, 12 - 19 May, 1978

Riviere du Loup Riviere du Loup Downstream

Time* Concentration (ug/l) Time* Concentration (ug/l)

12

15.

16

17

19

May,

May,

May,

May,

May,

1978

1978

1978

197B

1978

-75:15 - _*,

+ 1:30

■f 4:40 /

+11:00 •'

+23:1-0

+36:30'\
+47:00 \y

/

Xl.740 /

0C 066 / * .

f *

-72:15

.+ 2:30

+ 5:55

+12:20

+24:05

" +47:50

+96:00

ND

0.401

0.87B

0.398

0.203

0.063

0.072

0.019

* hours before or after application of 0.210 kg Al/ha

fenitrothion

ND nondetectable (< 0.010 ug/l)

information supplied by the Ministers des Richesses

Naturelles and the Services de Protection de l'Envir-
onnetnent

^

\j\



Table 7

Residues of aralnoearb In Ruisseau Blanc,
Block 102, Kamouraska County, Quebec.
12-19 May and 1 - 7 June, 1978

Date Time* Concentration (ug/1)

12

15

16

17

19

May,

May,

May,

■

May,

May,

1978

1978

19 78

1973

1978

-77

+ 1

+ 4

+10

+22

+36

+46

+96

;45

:00

;30

:45

:55

:00

:40

tOO

NB

1.0310

0.1060

0.5*700

0.0690

0.0229

0.036S

c '■:■

n.

Date

X June, 1978

3 June, 1978

4 June, 1978

li 5 June, 1978

£T L*7 June, 1978

Time* Concentration (ug/1)

-54:55

+ 1:00

+ 5:05

+13:00

+23:00

+36:45

+47:00

+96:00

* hours before or after application of 0.053 kg Al/ha
amlnocarb or 0.210 kg Al/ha fenltrothlon

ND nondetectable (<0.010 ug/1)

information supplied by MNR and SPEQ

ND

0.174

0.273

ND

ND

0.058

ND

CT-,
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in stream waters in Block 101 peaked sooner (< 2 hours) and dis
appeared more quickly to below the level of detection in only 24

hours (Table 8). In Block 109 the persistance of aminocarb
residues in stream waters is not so clearly defined (Table 9)

because the watershed was sprayed in two sections; the lower
station was sprayed in the morning and the upper station in the

evening of the same day (Figure 3). Generally, however, levels

had peaked within 16 hours and dropped to close to the level of
detection within 36 hours (Table 9).

In lake surface waters, levels of aminocarb were generally
higher and more persistant than in stream waters (Table 10).

Because the aminocarb was applied in an oil formulation it may

have become concentrated in the surface waters of the downwind
side of the lake very soon after spraying. This, along with

differences in deposit, may explain the large differences in

levels of aminocarb found in the three study lakes immediately

after spraying. By 48 hours the carrier oil had evaporated and

the chemical had become more evenly dispersed throughout the
surface waters (Table 10). -L

The aminocarb concentrations of 2.083 ug/fc for Lac Jaune
and 0.726 )i%/l for Lac des Cinq Milles on June 6 are the result
of Che June 3 spray in Block 102.

Residues in Fish . -

. v>

Residues of aminocarb were not detected (< 0.003 ug/g) in

any of the fish tissue~:samples subjected to GLC analysis (Table
3). . •

BIOLOGICAL SAMPLING

Aquatic Invertebrates

Results of drift netting Sad Surb~er sampling are
summarized in Appendix I, Tables 1-18. . "- '-

Block 101 Erratic fluctuations in numbers of most

groups of aquatic invertebrates, notably

heptagenid mayfly nymphs (F^hemeroptera-.Heptageneidae), baetid

mayfly nymphs (Epheraeroptera:Baetidae), stonefly nymphs (Plecoptera)
and caddisfly larvae (Trichoptera) were noted in the drifts at
all three stations (Appendix I, Tables 1-3). This is most likely

the result of changes in water level associated with the early

spring runoff, rather than any effect related to the aminocarb
application.



Table 8

Residues of ominocarb In Che Riviere du Loup watershed,
Block 101, Kamouraska County, Quebec

10 - 15 May, 1978

Date
Time*

10

11

12

L3

15

May,

May,

May,

May,

May,

1978

1978

1978

1978

1978

+ 1:20

+ 5:15

+11:05

+23:15

+36;30

+47:00

Riviere Manie

Concentration (ug/1)

0.942

0.213

0.044

ND

ND

ND

Riviere du Loup

Time* Concentration (ug/1)
Riviere du Loup Downstream

Time* Concentration (ug/1)

-33:

+ 1:

+10:

+23:

jgj

+89:

50

10

50

00

01

30

ND -33:10

0,933 + 1:55

0.035 + 5:35

ND +11:25

H?'; +24:15

ND « +36:45

ND +47:05

ND +89:50

ND

0,359

0.0B9

0.034

ND

ND

ND

ND

CO

* hours before or after application of 0.053 kg Al/ha aminocarb

ND nondetectable (<0,010 ug/1)

information supplied by HtJR and SPEQ

i



Table 9

Residues of aminocarb in the Riviere Ouelle watershed,

Block 109, Kamouraska County, Quebec

30 May - 6 June, 1978

Date

JO

2

3

4

6

May,

June,

June,

June,

June,

1978

1978

1978

1978

1978

+ 1:10

+ 4:40

+14:45

+19:15

+32:40

+51:10

Riviere Chaudiere

Time* Concentration (ug/1)

ND

0,030

0.561

0.030

ND'

ND

, . -if, ;. -Riviere Ouelle

Time* Concentration (ug/1)

;'p:\?n

+ 5:10

-t 10! rV

+32:50

* J-IO

+51:30

+97:40

m

■^500

3.340

VI!)

0*016
i)' ■> ' ■

ND

Riviere Ouelle Downstream

Time* Concentration (ug/1)

-63:05

+ 2:00

+ 5:30

+15:20

+20:00

+33:15

+51:40

+98:00

0.016

0.523

0.991

0.123

0.026

ND

ND

* hours before or after application of 0.053 kg Al/ha aminocarb

ND nondetectable (< 0.010 ug/1)

Information supplied by MNH. and SPEC)



Table 10

Residues of amlnocarb In three lakes In Block 102,

Kamouraaka County, Quebec, 6-18 June, 1978

Date Lac Jaune Lac PerduT. . Sat~ J*U1"\ , „, LQ<= P^du Lac deB Cinq Milles
Time* Concentration (ug/1) Time* Concentration (ug/1) Time* Concentration (ug/i)

June, 1976 -240:00 2,083
-240:00 0.726

June, 1978 r •- ' i -'
+ 1-00 ■> vn -i'V* l * ': +* ^-La" ? -^ +0.5;00 0.442
+ ll0° 2'533 ,+ liOO.; 5.M1 + 1:00 0.311

+ 1:00 '5,709**

J.ne.1978 +48:00 1.4U +W:Off ; • : ^..§93 ;-. +,8:Q0 X.24l

1: 51 .

1 > - ! r

* hours before or after application^ of ;o,..OS3 kg Al/ha aminocarb

** concentration of aciinocarb in emlssaire du Lac Perdu

information supplied by MNR and SPEQ
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Block 102 There was a slight bun very definite increase

(< one order of magnitude) in number of
heptagenid and baetid mayfly nymphs showing up in the drift at

the Riviere du Loup Downstream station 2 hours after the

fenitrothion application and persisting to the next morning, after

which numbers returned to close to the pre-spray levels (Appendix .
I. Table 5; Figure 6). No increases in the drift were noted at
either the Riviere du Loup station or the Control station (Appendix
I, Tables 4 and 6).

For the second spray, numbers of blackfly larvae (Diptera-
Slmuliidae) in the drift at Riviere du Loup station fluctuated
considerably (Appendix I, Table 7), but this does not appear to
be related to the aminocarb application. Numbers of aquatic
invertebrates caught in the drift at the downstream station re
mained fairly constant over this sampling period (Appendix I,

Bottom fauna populations in the streams of Block 102 were
monitored from 12 May to 26 June. Over this period, which covered
all three sprays (Table 1), population^ of most aquatic inverte
brates either remained relatively a>nsXan.t or increased. At the
Riviere du Loup Downstream station populations of a number of
groups of aquatic invertebrates, notably-heptagenid ."mayfly nymphs,
stonefly nymphs, caddisfly la^rvae and chironomid larvae (Diptera-
Lnirononudae) , appeared to peak about June 20, four'days after
the fmal spray (Appendix; I, ?able 14). At Riviere du Loup station
although populations of other: invertebrates remained fairly con
stant, the population of baetid mayfcly^ymphs steadily increased
over the sampling period fo a^levelApproximately 60 times higher
than the pre-spray (Appendix 1, Table B$* This steady increase
in numbers of baetid mayfly nyn]phs was also noted at the down
stream station (Appendix %, Table 14) but was not as dramatic
(approximately 20 tines higher, than the pre-spray level). For
Ruisseau Blanc, the population-of heptagenid mayfly nymphs in-

ZT T th%firf r" °f the sa*PlinS P"iod reaching a
Tabt \T T "f U JUSt bef°re Ch£ thlrd sP«y (Appendix I,
Table 12). After the third spray there was a noticeable drop in
the population (< one order of magnitude). A much smaller drop
in numbers was noted for baetid mayfly nymphs at this time. '

Block 109 Numbers of aquatic invertebrates caught in

R-fvi^T-o n n „ drift nSt SetS aC the Riviere Chaudiere and
Riviere Ouelle Downstream stations refined fairly constant over
the entire sampling period (Appendix I, Tables 9 and 11). There
was a small but noticeable increase in the drift of blackfly
larvae (< one order of magnitude) at the Riviere Ouelle station

TilulTn *erJ;he aminocarb application (Appendix I, Table 10;
iigure 7). By the next morning numbers had returned to the pre-



1.0

Number of invertebratea/

in of uatet in drift 0.5

column

heptagenld mayfly nyr.plia

baecid nayfly nymphs

AJ AH ^ PM AM PH " "S £ ^ +linr +lht +2hr p^j—

2 -1 Spray Day PH +|
Day before or after application of 0.210 k« AI/ha fenltrothlon

PM AH PH

+ 2 +J

6: .lepCoEenid Bnd Qetld nayfly nyaph- cflUGhc ln

Lotip Dounacream station, KamourHaka Co., Quebec.



1.0

Number of lnuertebral.es/

a of uiiter in drift °"5

COlumn

-3 -2 -1 Spray

Days before or after application of 0.053

"] "'■•'■! !■' ")lBI'll>;'

AH .

Al/lia amlnocarb

+1

to

W

7: Blacktly larvae cauglit In drift net sets. 29 Hay-5 June 1978, Block 109, Riviere Ouelle, Kamour.iska Co., Onebec.



24

There were no apparent changes in bottom fauna populations

at either the Riviere Chaudiere or Riviere Ouelle stations

(Appendix I, Tables 16 and 17). It was necessary to relocate the

sampling station at Riviere Ouelle Downstream several times over

the sampling period because drastic changes in water level made

it impossible to Surber sample the same area consistently. As a -

result, the apparent changes in abundance of different groups of

aquatic insects shown in Appendix I, Table 18 cannot be considered

Co truly reflect changes in bottom fauna populations.

Terrestrial Invertebrates

Results of drift netting are summarized in Appendix II,

Tables 1-8.

Block 101 There was a noticeable increase in the number

of adult Diptera showing up in the drift at

the Riviere du Loup station (approximately 18 times more insects

than in the pre-spray sample) 1/2 hour after the aminocarb

application (Appendix II, Table 2; Figure 8). By 2 hours after

the spray the number had dropped to near the pre-spray level. At

the downstream station a large increase in the drift of spruce

budworm larvae (Lepidoptera:Tortricidae) was noted on the evening

of the first day after the spray (Appendix II, Table 3; Figure 9).

No changes in the drift were observed at the Riviere Manie station

(Appendix II, Table 1).

- i

Block 102 An increase in the drift of budworm larvae at

the Riviere du Loup Downstream station was

noted immediately after the fenitrothlon application (Appendix II,

Table 5; Figure 10), In the next three days 2 or more peaks in

numbers of budworm larvae of a similar magnitude were observed.

No changes in the drift were noted for the second spray at the

downstream station or for either spray at the other sampling

stations (Appendix II, Tables 4 and 6-8).

Block 109 There were large increases in the drift of

adult Hymenoptera and Diptera at the Riviere

Chaudiere station beginning immediately after the aminocarb appli

cation (Appendix II, Table 9; Figure 11). Numbers had returned

to near the pre-spray level by the next morning for Diptera and

by the next evening for Hymenoptera. A peak in numbers of adult

Diptera in the drift two days before the spray occurred as a

result of heavy rains and high runoff. There were no apparent

changes in the drift at the other two stations (Appendix II,
Tables 10 and 11).
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Fish Diets

Fish were obtained for stomach content analysis from two

stations in Block 102 and from three stations in Block 109 by

electrofishing or trapping: brook trout (Salvelinus fontinalis)

and slimy sculpin (Cottus coanatus) from Ruisseau Blanc; blacknose

dace (Rhiniahthip atratulus) from Riviere du Loup, Riviere

Chaudiere and Riviere Ouelle); and cutlips minnows {Exoglossum

maxillinqua) from Riviere Ouelle Downstream (Appendix III, Tables

1-5).

Ruisseau Blanc Because of the small numbers of prespray

brook trout caught (Appendix III, Table

1) it is very difficult to point out with any degree of certainty

specific changes in diet which may have resulted from the two

aminocarb applications. In general, however, it appears that

knocked-down terrestrial invertebrates, particularly Lepidoptera

larvae, adult Coleoptera and adult DipCera, became increasingly

important in the diet of brook trout between June 4, one day after

the first application, and June 21, five.days, after the second

application. By June 27,...eleven"days after the second application,

the importance of terrestrial invertebrates had become much

reduced with caddisfly larvae making up the bulk of the diet at

this time (Appendix III, Table 6). The mean volume of food items

found in trout stomachs did not change significantly over this

period (Appendix III, Table 1).

A significant change in the diet of slimy sculpins was

observed following the June 16 aminocarb application. Three to

five days after the spray a significant decrease in importance of

baetid mayfly nymphs and^ine-tease. in importance of burrowing may

fly nymphs (Ephemeroptera: Ephemeridae7T~er-anef ly larvae (Diptera:

Tipulidae), blackfly larvae (Dipterai^imuTiidae) and chironomid

larvae was noted. By eleveji.-day's'~after the spray baetid mayfly

nymphs had further decreased in importance as had burrowing mayfly

nymphs, cranefly larvae and chironomid larvae, with stonefly nymphs

and caddisfly larvae making up the bulk of the diet at this time.

(Appendix III, Table 7). Unlike brook trout, slimy sculpins did

not appear to feed opportunistically on knocked-down terrestrial

invertebrates.

Riviere du Loup (Block 102) Blacknose dace diets changed

significantly following the

June A aminocarb application with a shift in importance away from

heptagenid mayfly nymphs, stonefly nymphs and caddisfly larvae and

towards blackfly larvae, chironomid larvae and terrestrial

Lepidoptera larvae (Appendix III, Table 8). Unfortunately no fish

could be trapped after June 7 and so it is impossible to determine

for how long this shift in diet persisted.
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Riviere Chaudiere On May 29, four days before the first

aminocarb application, blacknose dace

in Riviere Chaudiere were reeding primarily on baetid mayfly

nymphs and chironomid larvae. At this time five of the eleven

fish caught had no food present in their stomachs.' On May 31,

two days before the first application, all eight fish sampled had

empty stomachs, and on June 17, one week after the second appli

cation, only one fish of the five caught had been feeding

(Appendix III, Table 9).

Riviere Ouelle Prior to the first aminocarb application,

blacknose dace at Riviere Ouelle were

feeding primarily on baetid and heptagenid mayfly nymphs, caddis-

fly larvae and chironomid larvae. Three of the five fish caught

for stomach content analysis after the spray had no food present

in their stomachs. A total of only four insects, one caddisfly

larva, one caddisfly pupa, one blackfly larva, and one adult

Diptera, were found in the stomachs of the other two fish caught

at this time (Appendix IV, Table 10).

Riviere Ouelle Downstream On May 29, four days prior

to the first aminocarb

application, cutlips minnows at Riviere Ouelle Downstream were

feeding on a variety of-aquatic inyer'tebtates including hepta

genid and baetid mayfly nymphs, ' stonefly" nymphs, caddisfly larvae,

water pennies (Coleoptera:Psephe'nidaey,. chironoraid larvae and
dancefly larvae (Diptera:Emp:ididae). After the first spray three

of the seven fish sampled had empty stomachs. The other four fish

taken at this time were feeding primarily on chironomid larvae

and to a much lesser extent caddisfly larvae. After the second

spray the diet was made1.up: almost exclusively of chironomid larvae
and a few caddisfly larvae for the two out of three fish taken

which had food in their stomachs (Appendix III, Table 11).

■ DISCUSSION

Insecticide Residues

Work carried out by Eidt and Sundaram (1975) on three

tributaries of the Nashwaak River in New Brunswick demonstrated

that, at application rates of 140-210 g/ha fenitrothion, most

peak concentrations were lower than 15 ppb and diminished very

rapidly, even when entire drainage basins were sprayed. The

persistence of both fenitrothion and aminocarb in water were

studied as part of the environmental monitoring of the 1977 spruce

budworm spray program in Newfoundland (Barnes, 1979). Maximum

levels of fenitrothion occurred within six hours of each spray
application (210 g/ha). These levels were: 39 ppb after the

first spray and 49 ppb after the second spray. In each case the

concentrations decreased rapidly and no fenitrothion was detected

after about 50 hours. Aminocarb reached peak levels of 19 ppb to
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24 ppb within three to four hours of application (88 g/ha) and

had diminished to non-detectable levels within 15 to 20 hours.

In the present study maximum levels of fenitrothion and

aminocarb found in stream and river water were much lower. The

highest concentration of fenitrothion (1.74 ppb) was found at

Riviere du Loup station in Block 102, one and a half hours after

application. The highest concentration of aminocarb (3.34 ppb)

was recorded at Riviere Ouelle station in Block 109, approximately

5 hours after application. In general, levels of fenitrothion and

aminocarb had diminished to close to the level of detection (0.010

ppb) or below within 96 hours and 36 hours respectively.

In lake surface water aminocarb levels were generally

higher and residues persisted longer than in streams and rivers.

Concentrations of from 1 to 2 ppb were still present in all three

study lakes even 48 hours after application. These higher levels

may be the result of a number of factors:

1) relatively little insecticide applied over-a. lake is intercepted

by foliage ._ M

2) foliar washing by rain/arid j^p^f-fxpn^djac^n.t land areas

continues to wash insec^c^die^^vpp ^'al^.jSur-face, .waters
3) In running water a 'large; p'ropprtjin gjQaia .insecticide is

washed downstream, whereks lp~laj^|'T£b&,jy.sapp,earance of araino-
carfa is primarily the result' or Jiy^j^y^t^oa,.,hydrolysis and
biodegradation by various'.miprbpj^n'i^jys .;_1E _.„_- v,:

The concentration bf_ amI^6fWr)?v'j-n iiier^-ur.face. waCer °^
Lac Perdu and in the stnalI^sVream^whli^rdra^.psiC,i.ac Perdu were very
similar (5.541 pg/1 and 5;.7J3^M^/i" re|pig|i*eJly!) one hour after
application (Table 10) .. .' This" cgncentra£ipp.,o£. aminocarb, which

is higher than in any of the'other'streams studied, should be

expected since this stream drains surface water from the lake. In

general, streams which drain sprayed^lakes probably contain higher

concentrations of insecticide and more persistent residues than

other sprayed streams and consequently aquatic fauna in these

streams should be more likely to suffer an impact. Further field

studies will be required to test this hypothesis.

Effects on Aquatic Invertebrates

Two increases in drift were noted which appear to be

directly related to the insecticide applications. At Riviere du

Loup Downstream station a slight (< one order of magnitude) in

crease in numbers of heptagenid and baetid mayfly nymphs was

observed 2 hours after the May 15 fenitrothion application. This

increase in drift persisted to the next morning, but by the next

evening numbers had returned to normal. This corresponds to the

highest level of fenitrothion encountered in the study (1.740 ppb

at Riviere du Loup station one and one half hours after appli

cation) . It is about 11 km from Riviere du Loup station to the
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downstream station and at a current speed of 3.6 km/hr (Appendix
I, Table 5) it would take at least 3 hours for any Insects

affected at Riviere du Loup station to drift as far as Riviere du

Loup Downstream. Since there was no increase in drift at Riviere

du Loup station, and because the increase in drift at the down

stream station showed up in less than 3 hours, it would appear

that the impact must have occurred somewhere between the two
stations.

A small increase in the drift of blackfly larvae at

Riviere Ouelle station was observed one and two hours after the
June 2 arainocarb application. By the next morning numbers had
returned to normal. This corresponds to the highest levels of

aminocarb in stream water recorded in the study (1.50 and 3.34 ppb
at Riviere Ouelle station one and one half and 5 hours after
application). Thus it would appear that there was an impact on
blackfly larvae above the Riviere Ouelle station.

In both cases the increases in drift were small in
magnitude and of a short duration and did not result in any sig
nificant changes in bottom fauna populations.

In only one instance in the.preaent study was a reduction
in bottom fauna populations apparently linked to an insecticide
application. Although numbers of heptagenid and baetid mayfly
nymphs at Ruisseau Blanc station increased following the June 3
aminocarb application, a significant reduction in the populations
of both groups was noted following -June 16 application. Deposit
of insecticide, as measured by spot counting and colorimetric
analysis, was approximately 5 and 3. 'times.- higher respectively for
the second aminocarb application as compared to the first Un
fortunately water residue data is not available for this spray
so it is Impossible to determine whether this heavier deposit
resulted in higher concentrations of aminocarb in the stream.

Effects on Fish

Terrestrial invertebrates were particularly important
items in the diets of brook trout caught between June 4, one day
after the first aminocarb application, and June 21, four days
after the second application. Since populations of aquatic
invertebrates were only slightly affected by the second spray, and
not at all by the first spray, this shift in importance is
probably the result of opportunistic feeding by .brook trout on
terrestrial invertebrates which became more available at this
time, either because of insecticide knockdown or insect emergence.

the June 16 aminocarb application there was a
significant decrease in importance of baetid mavflv nvrrmh=: <„
the diets of slimy sculpins with a corresponding We^ in
importance of several other groups of aquatic insects. This
change in diet reflects the reduction in numbers of baetid mayfly
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nymphs resulting from the arainocarb application relative to

other bottom fauna populations (Appendix I, Table 12). Since

sculpins are primarily bottom feeders, Itnocked-down terrestrial

insects were not as available an alternate source of food as for

brook trout.

There was a shift in importance away from hepcagenid

mayfly nymphs, stonefly and caddisfly larvae, and towards

blackfly larvae, chironomid larvae and terrestrial Lepidoptera

larvae, in the diets of blacknose dace caught at Riviere du Loup -

station (Block 102) following the June 4 aminocarb application.

Since numbers of heptagenid mayfly nymphs, stonefly nymphs and

caddisfly larvae all increased in Surber samples between May 31

and June 7, it is unlikely that the observed changes in diet were

in any way related to the spray.

At Riviere Ouelle and Riviere Chaudiere stations black

nose dace stopped feeding at about the time of the June 2 amino

carb application. Since bottom fauna populations at both stations

were unaffected by the insecticide application, it is unlikely that

this change in diet is in any way related-to - the spray. The change

in diet of cutlips minnows .aC ^Rivi&r^Ol&tll-e^Dcwnstream nay or

may not be related to the two aminocarb applications. Large fluctu

ations in water level, and rthe~i;a<StPtKa"t stifese^iah were spawning

during the sampling period .i-wertf. ^*3BS81y ^fififJerfean t factors at
this station. ^nsHiWrjfl'i' $0 zisdxur. rfgji

None of the f ish..samples rcdiQ&ctajdreftf.r -insecticide

residue analysis from Jeither' lakes 3«r-6'ti&am£-Go"ii-tained detectable

levels of aninocarb" (0.003, '.ngjifiO' inT'OK&e^r bgEi&I^s, indicating that

at peak water residue leyels.;of:^3/340:flpp:b ",33*=S£'i*eai5s and 5.541 ppb

in lakes no accumulation iaf.rsra±nocarb '.frf^ie'Ktissues is likely

to OCCUr. s "is™ ■."- ~G

CONCLUSIONS

Applications of fenitrothion and aminocarb at the dosage

rates studied had little or no adverse'.'.effec-ts on aquatic inverte

brates. Diets of brook trout, slimy sculpins and blacknose dace

changed significantly following aminocarb applications but, since

none of the applications resulted in any drastic changes in bottom

fauna populations, this change in diet was probably only temporary.

There was no accumulation of aminocarb residues in fish tissues

at the water residue levels encountered in this study.
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APPENDIX I

AQUATIC INVERTEBRATES
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Tahl

in

Riviere rfj Loup, KanoiirUBka County, Quebec

before or alter application

Current

o£

femntoda

Oligoclincta

•Ian I repodft

Arachnid*

Cruatacea Decapoda

EpFieraeropttra

0.95 1.00 1.20 1.40 1,20

GR-6 72,2 66.6 101.1 43.J

0.07

0.01

0.01

0.02 n.oi

0.01

0.02

0.02

0.07

nymph■

tktonntn CoBrohlrfa*

Plecoptcra

Ct>rv:! i 1

0.3fl 0.07 O.QS 0.D2 o.O?

0.8? 1.54 0.24 Co? 0#09

0.10 0.17 O.Ofi 0.04 0.12

1.40 o.9a

50.5 35.A

0-22 0.03

0.02

0.02

0.10

0.02

0.95 0.7C a.7fi l.oi 1.07 0.79

H.3 37.4 27,h 3S.5 3B.6 28.5

0.09 0.0?

D.03

0,03

0.03 O.lfi 0.13

0.0& O.Ofl

0.04 0.06

O.Oi

0.03

S:S !:" °dl °,ll S:SS i:S !:Ji ••« »•» •■» « «■

adults

larvae

0-OJ O.QJ

"0.06 0.06 0.09

O.03

0.18

0.14 0.18 0.25 0.21

0.04

0.11 0.08 0.11 0.17

0.02 0.01

, 0,O3.

0.03

0.03

Trlchopter*

;; ! ■ > . :0.06 ..o, „.„ „.„ o.u O.D9 01!

0.03

Dljitera

it adults

lacvae D-02 0.06
adult* 0.02

adult*

in DdulLa

arfults

StnphyllnJdnp mlulfn 0.03

Klnidae

'.'..'/■-■-._■]

0.02

i

0.02

0.02

0.03 0.09

0.04 0.06 0.03

Pflychopodidae

Cullcldac

llvJelduc

0.01 0.09

larv*e 0.07 0.07 0.01 o.O7
larvae

larvae 0.01

larvae O.02

larva* 0.40 0,24 0.30 0.0& 0 75
larvne 0.07 0.29 0.03
larvie

larvae

0.04 D.06

0.04

0.03

0.06

D.Q6

0.D3

0.09

0.04

D. 11

0.03

0.03

0.07 0.J9

0.0^

0.0ft

0.03

0.03

0.03 0.03 0.06
1.01 0.54 0.66 1 tl
0-05 d,03

Total Aquatic OrRnnlamB

0.06

0.03

0.04

0.Q3 0.05 0.04

0.04

0.03 0.01 0.13 0.03

0.04

0.04

0-43 0.53 0.72 0.07 0.17 0.05 0,91 0 37
0.11

0.03

0.11

0.03
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Table 1-3

Aquatic orBnni™ «OBht In drift rmt »»*, 8 H.T - 14 «•* 1"B.

Bl-cV 101, Klviete du Loop IhMMtru- Station, KwOUM-U Cwnty, Quebec

Days before or after application —I_| ay3|
r n (ir4 I. — A 1 II. i n>*1 .iir- Dvh AM 1 It

" before or after application 'y^ --, f 'y' -^ ^ " 3
0.053 ka AIJtia nmlnocarb *" »' *" LH ^

+1 day

Ml

+3 d^iyH

Current speed (to/aec)

Vnluna of drift column (nJ)

Nenntamurpha

NciDAEioda

OllgocliHeta

Gastropoda

Pclecyp«dn Spiiaerldoe

Arnclnilda nydracnrlna

Coliemiiula

Eplicneraptera

1.(10 1.10 1.20 1.30 1.30 0.75 0.80 0.7S 0.78 O.Jfl 0.78 0.78

30.0 33.0 16.0 39.0 46.9 27.1 2B-9 2a.I 28.2 2B.2 28.2 IB.2

Plccoptem

HunIptern

Daet Mne

UiiidentlEleJ

Coleoptura DytlacldBO
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nynplia

nympha

ailulti

larvae

larvae

O

o-M P
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Aqua.de di,:-fiJiM ci.!ji;lit In .IrlfT net idti*, 11 Hay - 18 Hay 197B . Block 107,

fJvirrc du Lduj>, Kaaourueta County, Quebec

Daya before Of after application

of 0.210 fcn AiyiiB fcnltrocMon

-tj divi -3 Java —2 Jayi Spray Dav +1 +2 davH

AH AH PK AH PH AH PH tir +1 lit hr AH PH AH PH AH TH

Current speed (n/etc)

ToIubc of drift coluEn [r') 72.2

0.67 0.92 0.-31 U.i-'. 0.9B 1.07 0.99 0.96 u.'JS 0.9S 0.99

71.2 77.B B0.8 57.8 85.7 92.0 84.3 B4.3 H^.3 Bit.3 B^.3
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0.0L

O.OS 0.02 0.01 0.02 0.01 0.01 0.01
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* Huufctr of liii'pr:.i-l,r nfi /■-■-' of i.'.sftr In drift colunn.

** Spray plane p*saeJ over atatlon Cwic«. T - 6:53 jn«; TQl - 8;O7



Table 1-5

Riviere du Loun Downstream Static,,, Kai,,ol,raaka County, quel)o

°f O.Z10 kE At/In tenltrothlon

Current speed (b/hcc)

Volume o£ drift colum (b3

HeBatodd

01 igoclmeta

Arachnid, llyJmc.rlnii

Cruataeene Oecnpoda

Eptieacrqptera II? p to genii Uo

Bnetldge

™ .AM FH ~AH FiP

1.75 O.B2 0.79 0.B5 0.79 0.95 0.85 0.88 O.BB O.«B O.BB l.« 0.79 0.55 0 85 0 73
».O 37.0 35.6 76.7 35.6 «., 76.7 39.7 39.7 39.7 39.7 37.5 35.0 „.. ", ",

0.03 0.03 0.03 0.05 D.0D 0.1D 0.03 „_„ Q DJ ^ Q^ q ^

0.03 0.03

O.B1 ' -,. ■ ...0-03

0.20 0.20 D.02 0.01 0.O3

0.0] 0.03 0.11 O.OB 0.07

0.D3

O.OB 0.05 0.06 D.Oi 0.03 0.02

0.06

SiatJdae larvae 0.01
0.05 0.01 0.05 0.03 0.03 0.

Trichoptcra

Coleoptera llallplldue

irydropliiliii
EltaJ dnt

lar»a=. 0.04 ,..) -in n DO.OS ■>„.06 "6.02 ?■ "fi ii'i
p»p« o.oi 0.01 °"13
adults

larvae '' "

13 0.O3 0.17 0.0', 0.03 0.05

0.13 0.05 o.20 0.32 0.03 O.OB 0.11

0.05

larv,'-"«.: P'l ' (i-IO.Ol (t.' (I !A H'r.. u

Dlptctn

Anpliiioldai! adulta 0.01

ClinrBDD,PlldBo odultB '■ •'■™ " "* '* V D{
Staphyltnldae adults ' O.Ol1 'u'.oi1'''1 ' "o'di
Unldentlfiod larvae ■' n'

"dul tB . ',-,1 -i-fii

TlpiiHdae larvae 0.01 0.O3
Blepliariccridae larvae

Ci.licidae Inrvac
Dixidn.; laivae

lorvae o-O6

pupne

Wl?"M..fi'03.... °-U3 3""
O.O]

i'J cm! u'os -t

0.03 0.03

iJ1 ■ '0.03

0.01 0.05 0.13

0.03 0.30 0.53

0.O]

0.03 . 0.03

0.20

0.03

0.04 0.03

O.06

0.17 0.12

D*Is1-Ih 0.03

larva
O.03

0.04 D.m 0.05

0.06 0.25

0.03

0.29 o.]g 0.29

0.03

0.0'.

Total Aquatic Organ Inns
•0-61 0..0 0.3B 0.50 0.69 p.» 0.23 o.al t.34 UM „, ,.„ ,_,, ,_„ Q^ *

I

Of /B3 Df Hater ,n



Tr.blc 1-6

^i fatiElit in drift n*t pfeC4*. II Hiy - IB HJiy 197B,

block 102, Control. K&nour«tki County. Quebec

Days

of

hefor*

O.2tQ kit

cf altar application

Al/lia fer.Itratl,Ian

-4

i

dflvs

\H - *"

.In ■■2 iJ

AH l'H

-1 i

PH Tre 0

Efirny Dhv >'M

hr 4 1 lir -ilh

+1

lir AH

day

TH

42 d

AH I'M AH

days

EH

r!:i: ■ ( Lit. speed ('■'.:;

Volume of iltlfc column

0.40 0.49 0.3S 0.55 0.52 0.55 0.91 0.43 0.43 0,43 0,43 0.43 0.24 0.3J 0.6? 0.24 0.27 0.27

36.1 44.2 3*.3 49-6 46.9 49.fi B2.1 32.0 32.0 32.0 32.0 32.0 lfr.9 27.9 56-7 15.2 20.9 20.9

tlemacodt

0.Q3

Dccnpodo

u.uii 0,02 n.oi

0.1S 0.04 0.06 0,02

0.02 0.02

0.01

a.02

0.04

CphcnarldAe nynpha. 0.03

Heptagenltdae n->-r;ihc 0, 11 0.07 0.12 0.2D 0.02

D.D7 0.03 f).D6 0.02 0.02'

a.06

0.06

0.03

0.01 0.03

0.0&

n.rn

Flecuptera

lleHiptera

Trichoptara

Coltoptera

■

Hatcnectidae

Slalidae

Dyclacldl*

nyuplia

idulta

larvnc

lacme

e larva*

Bdulta

0.

a.

o.

14

03

03

D,

"

0.

a.

.07 0.03

•

.03

02 a.ofi

0.06 0.16 0.16 0.03 0.13 0.2S U ill

0.03 0.03

0.02 0.04 0.06 0.06 0.03 0.09 0.03. 0.09 0.13 0.06

0.01

0.03

0.02

adults

L.i - ■■' !_!_■'.■,■:■ larvae 0.02 0.03

0,06

O.06

0.0&

Dlpter* Tlpulldae

Cullclda*

larvar

larvae 0.03 0.02 0.0B 0.05

UtYM 0.07 0.02 0.02 O.Oi

larvae 0.22 0.05 0.12 0.04 0.13 O.ui! 0. )S 0,25

pupae (KQ3

larvae 0.02

0.06

0.07

0,04 0.29

0.07 0.05

0.02

D.O2

0.07

0.02 (1,13

0.10

0.06 0.1& 0.06 0.04 CDS 0.29

0.03 U.ZB 0-25 0.1& 0.04 0.33 0*05

0.04 0.02 P.13 0.05 0.05

Total Aquatic 0.59 0.4! 0,69 0.1H 0.35 0.4B 0.43 0.56 0.40 0.12 0.74 D.?J 0.72 0.]6 0.23 0.47 0.96 0.25

NubIici: of Invert nf unirr in dtlfE rr.h--.-i



Table 1-7

Aquatic DrganlaBB cauftliL In drill net acts*, 30 Hay - 7 June 197B,

Bloclt JO2, Rlvf«TC Ju Loup, Kitnoursaka Countyi Quebec

nnu. h.fnrp nr ,f.nr a.olUatlot. -5 *.T« -A dnvB -3 day- -2 daya^dgY Spray ^T " Z+1 d"r " l!u
/ H TM AH THf 0.053 kp. AT/lm aminncarb AM FH AH TM AH TH AH FH ?re 0 H^hr tl lir +2 lir TH iW TH AK PH

Curcent UVt*i (./■») 0.37 0.3? Q.31 0.24 0.J7 0.34 0.31 0.3^ 0.29 0.29 a.2a 0.29 0.2? 0.27 0,27 D.2i 0,24 0.37 &.3A

otUIne Of drift column C^J 229-2 29.2 32.3 25.* Ai.B 3B.B 34.1 39.9,^0.7 30.7 30.J 30.7 30.7 19.fl 13.3 23.4 H.9 2S.fr

Hydracaflnfl D.03 fJ R.^ fl ^^ fl.^ „ lip ,,.nj g.g-

0.03 _ 0.0J 0.01 O.<0 0-06 "

ncriaEenJldDt nynnlie 0.03 O.Q3 0.03 G.Ol 0-03 0.05
BaUldH nyppb- 0.07 0,12 O.OJ 0.07 0.03 0.03 0.15 0.06

Stfl|.I.ylInlJiic aJulca 0.12 t»:.'I O.Ob
UnldentlfieJ adultn D-06

larvae 0.^1 0.31 0.39, , 0-05 0.32 0.18 1.17 1.01 0.39 1.01 0.73 0.56 0.93 0.13 1.77 0.67 0.47

pupne 0.09 0.05

larvae * O.OB 0.0J 0,03 0.03 0.05 0.11 O.12

Cnlcoptern HydropliUidflB adulCa 0.03 . 0.01 0.05 0.03

fLlnlttne adult a 004 003

larvae

0.03

0.01

0.03

D.

0.

04

12

t a .01 0 .05

D, 0]

tl

0.

0.

0.

12

12

o.ot,

0

0

I)

.OB

.06

.04

Total Aquatic Ct.46 0.36 0.63 O.H 0.21 0.4] 0.21 1.27 1.07 0.19 1.07 O.?0 O.fll1. 1-34 0.13 Z.37 Q.flj 0.63

* Htttrtiet of Invtfrcebratea/m3 "C "Jter in drift column.

<



r

table I-B

Current ipeeil (n/aec)

VolU" of drift column

"iy ir;!i -

m )

O+52 0.52 0.39 0.43

68.9 66.0 74.2 74.6

0-A9

93.3

0.02 0.Q5 0.05

0 Ok 0.09 0,05 0.03 0.02
q!o7 o.oi o.os o.oi o.02

0.02 0.05

El.

0.01

0.40 0.43 0.3?

76.1 72.B 62.6 "64.3 **64.3

0.01

0.40

66,0

0.40 0.31 0.3/

45.1 US 56.3

tletiipteco

Trichoptcre

Co] L-opti-ra

Said J.duc

IlyilroncBphiOo

SCiphylinldoe

nynphs

adults

adults

UcVM 0.09 O.02

larvae

0,01 0.02

0.02

0.02

0.03

0.01

0.01 0.01

0.01

0.01

Total

1 0.07 O.OL 0.01

it™* oioS U.03 0.14
pupae 0,02
larvae 0.03 0.0* 0-03 0.04

larvae 0.02

0.24 0.30 0.29 0.14 0-25

* Number of in

D.01

0.01 0.11

0,0ft
0.02

0.05

0.05

0.05

0.02

0.16

0.02

0.02

0.02

03

.02

0.02 0.02

o.oi

a. t,a 0.3T 0.34

£S.l 6?.6 57.5

0,03

0.02 0.04

O.01 0.0i

0.02

0.02

0.02

0.02

0.02

0402

0.17

0.Q6

0.D2

06 0.12 0.06

.OS

0.07 0-11 0.07

0.O2

0.02

0.02

0,22 0.14 0.04

0.07 0.02

O.OJ 0,06 0.27 0.3B 0,31
0.14 0.14 D.ll 0.24 0.11 0.39 0^

VolU»e of drift col mm I" an

ind +3 hr

of v.ttr to drift coluW.

«»« of the Pte-epr«y
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i-in

Arjunttc rrganlanE cauglit in drift net acts*, 29 Hay - 5 pflUM

Black 109, Riviera Diil-IIc. Karaourjt&ka County. Quebec

[)Hyi before or after application

DJ 0.053 kg AI/ha nalnncorb

-k daya

I'M

-3 Jeye -2 days -I day Spray Day AH +L 4 2 days +1

l.r +1 t.r IE!

opc-eJ (rn/pcc)

of drift [./!:;-;■.

0.43 0.37 0.3ft 0.40 0.34 0.34 0,27 0,34 0.34 0.31 0.31

34.0 57.4 61,1 40.4 38. ft 74. ft 1B.1 71.9 71.? 1,2.9 12.8

D.

;:

31

.a

0.

42

31

-B

a.

42

31

.0

0,

12

21

.1

0,

38

n

.]

0.31 0.31 0.14

-43.7 *4,3 47.7

0.01

OliBDchaeta

CtjllLlr'loll.

Pleco-ptern

Heptagenlldae nymph* 0.03

Ba.et.Ldae !■-.:_■■!■. G .":.

Unidentified

Dytlecldoe

Hydropiiilldae

El ol line

Tt[.ulld«e

Sloullldtc

iVL i t i j

ndulta

larvae

pupae

adulta

Larvae

adulti

larvae

larvae

pupae

larvaa

pit pup

puplc

!rj i-v.;;1

pupae

0.06

0.09

0.09

0,53 o.q;

0,'03 0,10 0.01

0*17 0.10 0.01 0.03 0.01

0.01

>■■ 0.04

0.03

0.01

o.oi

0.01

0.04
■ ■ ■ ."4.1

o.o* „ ,-

0.1? Q.07 0.05 0.03 0.03

0.03 0.10

0.Q2

a.03 0.10 0,06

0.01 0.05 0.04

0.01

a.

o.ai

O.OJ

0

0

.21

,C5

□

0

.07

,05

0

0

.05

.14

0

0

0

.02

.02

.09

0

0

.02

.02

.(IS

0. 03

0,05 o.i:

0.02 Or0I

0.O1

0.09

D.OQ

0.D3

O

o

0

.02

.02

.14 0.21

a.02

0,

o.

0.

0.

QT

03

02

0.O2

0.03

0,96

0.09

0.05

0.03

0,02

0.02

a.(

0.05 fl.02 0.17

0.03 0.02 CO!

0.

D.

0.

03

OS

03

0

(!

.09

.U2

t)

0

.02

.02

(1.

0.

0.

IS

02

0.02

ot^l Aquatic 0.36 0,53 0.43 0.13 0.29 0.19 0.5B 0.55 0.J9 1.40 1.32 0.13 0.03 0.19 0.39 0.10 0.36

* Number of invtrtebritea/pO of u*ter In drift column.

■* Oti [tie evening or 1 Junn 1978, ther* i>*b ;■ apray In Block 109,
ddulh nf Che [jjcipling staclons. An aJd Itf PHrtl f[! drift (Til1)
uni taktn 2 hour* after tlta ffrit drift (FH> to dctcewlne «ny

Impact due to drift or dovnatceun mowement of the clienlcal.

■



Aquatic orBOnlS=. «u«ht In drift -« »t.». 29 K-J - 5 Juno 1978, Block 109.

Riviere 0-elle nounBtroai. Station. K-uoouxanko County, Quebec

Day. before or after application -4 daya --3 daya
p[ 0.053 kK Al/ha BMlnnearb AH rH 1^-

Current apecil (u/ucc)

Volume of drift column (in3)

0 43 0 15 0.76 0.8Z 0.67 0.73 0.61 0.5B 0.70 0.7! 0.58 0.64 0.67

30.8 23.7 107.2 106.4 75.6 90.B 68.0 111.2 121.4 *M22.5 "122-5 "122.5 "122.5 123.5 78.5 61.* 75.6

0.6J 0.55 0.52

61.9 B1.4 77.0

Araclmlda

Tticlioptero

Dlpteti

llyuracarina

huetldue

nysptis 0.03

nyctplia

larvae 0.03

pupae

adulto

ndiiHs

udults

lmvat 0.03

adults

Stapliyllnldjie sdultfl

IlallpllJoo

ttytlsclilue

Gyrlnldac

El raid.ib

Tlpullilut

Illnldne

SlJuulliJuo

Clilronomitlae

lleleldnc

TiibanlJue

ltirvue

pupae

larvae 0.0S

pupae

larvae 0.13

larvae O.OB

jiup.ie

pupae

pupae

u.01

0.1B

0.01

0.D1

0.01

0.01

'8.01

0.01

0.01

0.03

0.0B

0.07

0.01 0.01
'I ' il 11

0.02

o.Oi1"

a.

0

a.

01

'V .

01

C"

0.

0.

a.

0.

01

06

03

02

:■(!!

0.

O.Qlf.

O.t

I; HI ? 01 (i'O'

ir 10 U 01

0.05 0.01

o.oa 0.03 o.t)2'
0.05 0.01

0.01

0.02

n—.■

n-1?

0.03

0.02

0.

0.

16

04

0.01

o.oi

■,' o.oi

0.06

o.oi

0.03

0.02

0.01

0.02

0.02

o.oi

0.01 0.02

o.oi

o.oi o.oi

0.01

0.01

D.09

0.05

0.01

D.01

0

0

.02

.01

o.oa

0.D9

0.0]

o.oi

0.01

0.02

0.01

0.04

0.01

0.02

a.oi

0.05 0.03

0.C5 0.03 0.03

0.02 0.01

0.01

Tj:«1 Ai|uoliq Organlumo 0.35 0.2U 0.61 0.06 O.Ofl 0.02 0.3B 0.03 0.13 0.24 0.06 0.23 0.02 0.02 0.06 0.16 0.09 0.04

• Number of lnvurttbratus/n1 nt water In <!ilft column.

• • Volume of drill efiluWi la an nvcraee of "'■= pru-npmy and +3 l.r valuBSs



fauna population*, 12 Hay - 26 June 1978, Block 102,

Plane**, Kanouraeka County, Quebec

12-13 10 Hay May 7 Juno 11 June 20 June 26 June

tlanatDmarplia

01 igochaeta

ArnchnHa Flydracarlna

CnLlembola

: Miii^.ucf",'! ri-.-, '!cpiJ!fi'i].( iiinr ny-pha

Sa e tld■e nyapha

Plecoptern

HacrcvellLdae

Trlctioptera

adulta

larvae

larvae

pupa*

fcJtlltU

OJpteri

Elmldae

Tlpulldae

Slnuliidac

Cli 1 rononld ae

Haltida*

larvae

larvae

,.•]■■■•

larvae

0.3 1 0.5

0.H t 1.0

l.B 1 1.7

0.5 t O.fi

0.3 ± 0.5

o.a i i.o

0.3 t 0.3

0.5 l 0.6

0.5 s 1.0

0.5 ± 1.0

O.S 1 0.5

1.3 t 1.3

l.B i l.Q

0v3 i 0.5

0.1 1 0.5

C.I ; 0.6

O.S ± 0.6

Oil - S 5

0.3 2 0.5

1.2 1 3.3

3.5 t 3.3

0.3 ± 0.5

Z.B. t 4.3

0.3 t 0.5

:.;: i 3.2

0.H i 1,5

<-3 ± £.6

0.3 ±

0,3 ± 0.5

».n i 7.s

1*1 X 1,3

7.5 1 B.I

0.5 1 0.6

1.5 1 0.6

0.5 i a.6

1.2 ± 2.5

2.8 1 2.2

a.3 1 0.5

7-2

D.3

1.0

0.5

0.3

0.3

0.3

2.0

0.3

»6.1

1 1.0

1 0.5

1 lr*

J 0.5

± 0,7

± 0.5

1 0.5

t 0.5

1 O.S

t 0.5

O-3 ± 0.5

0,3 t O.5

O.S 1.0

l.fl t 1.5

2-0 i 1.8

a.B i i.o

0.3 i 0.5

5.3 ± 4.0

0.3 1 0.5

nt3 i 0.5

D.3 i 0.5

1-5 i 1.9

0,3 i 0.5

1.3 1 1.9

o,e i i.o

0.3 i 0.5

1.3 3 i.g

1.0 l \.U

1.5 t 1.7

0.3 1 0.5

0.3 l 0.5

2.5 1 2.4

1.5 ± 1.9

1-5 ± 1-3

0.3 t (1.5

2.3 1 1.7

0.3 t 0.5

Unidentified larvnr 1.3 i 0.5 0.5 t 0.6

Total Aquatic

* He*n number* and standard deviations of organise collicctd in lour 0.093 b2 Eurber aanpl*a
M Spray doten for Bul#Beou Blanc Station! 15 Hay 1978 fcpfcrorhlun D.2iO k£ Al/ha ■

3 June 197& anirvocitrb 0,053 kg M/lia
16 June 1576 anvljiocirb Q.053 ke Al/ha

5.0 ± 3.6 5.8 1 1,3 19.0 1.22.4 28.3 i 10.6 37.3 1 7,9 16.0 i 3.3 11.0 i



til nxltncn

llemlptcra

Homoptcru

Megaloptera

Tricl,opter.

Itpttou fnunn populati uiic* , 1? Uny - 2G June 1978, Mock 302

RLvlere du Loup*», KaiaourAsta Caunty, Quebec

13-13 Hay IB H* 15 June

180 * W-B W-3 S U.S 2.3 t 2.6 2.5 1 2.1 11.0 * ltl.fi

1 B ♦ 3 5

- o.ato.3 - -. 0.3*0.3

Detnpadu — o.3 t 0,5 0.5 i 0.6

Ephemerldoe njir.jilio 0.3 • 0.5 —

lleptaecniidaa npvtiP.3.0 i.2:6 20.5 t IB. 1 lfi,5 8,13.3 3',.8 t 14.6 1D.D : ?.o

Baetldaa nyn,p1^ 0.5 1 0.6 2.3 J 2.2 2.0*2.7 l?.0±5.4 22.G 115.3

G^phld- nrnlpf,fl —... ,Q?!lTit,O.5 „ —, 3 ,o.j . 0.5 0.3 i 0.5

"J™'111" M.* J-l a.B.I 9.9 3.5,t^i7 4.0 1 3.3 2-3 i 0.5

Saldldafl aJult» — ,0,3,1.0.5 — )•»

adulta — — „ 5 j j 05

.3^ #^*<t* ^J.i'2.2 1.3 I 1.0

o.s - « „

0.3 1 0.5

31.5 t 11.9

29.it 30.2

—

2.a 1 2.1

!«>.& 1

25.a 1 21.9

30.5 110.9

0!s 1 0.6
£.3 , 2,2

1,8 t 1.3

0.5

Heleidac

;.: .;■!;!J..! ..f

»dij} lb —

.■',:!-..: --

l-rvUe O.H 1 0.5

lurvae —

larvae 2.0 t 2.3

■»"• -

larvae 0.3 1 0,5

larvnc

larvae —

0.3_i 0.5

1.3 i 1.5

i.o . 2.0

7.5! 7.7

0,3 1 0.5

D.5 • O.fi

—

1.1:2.5

0.3 4 0.5

1.3 i 1.5

0.3 j o>5

K011.2

0.3 1 0.

2.3 t 1.7 0.5 i 0.6 1.(3 < US

1.3 t 1.0

0.3 I 0.5

l.Bt^.l

D.3 i 0.5

11 — — fl.3 1 0.5

Total Aquatic Orsnnl*™ Z7. H 1 lii.S hi.p i 51,5 31.5 t l^.fl <,i,fl . 16.fe „.„ , 3Qa fll,5 , KJ „ s ( ^ ^

* Hear, ouatota mm\ BCiind«Vd Jeviatioii-t Qf or|anlMi CoJlcc[cJ i,, fowr 0.0D3 ^ Euri,rr riampl^a.



Bottom fauna populations*. 29 ^y _ jB Junc l91E Bl<Jck

Clmudleve**, Xdaouracika County, Quebec

!:■■■, .5 June June June

Cflstrop&da

Arachnid* Hyd.racHrJ.n4

Cruttage. I.'.1 ■::•[■ = .'[

Iplienercptara EpSeneridj*

OJonata

Plecoptera

Kejjalaptcra

Uaptagenlldaa npnpha

GoBplildae

:■':;■■■■:■] !,!,..■

nyapha

lirvH

larvae

Jarvit

■dults

larvaa

larva

pupae

f-tnpL-d ldaa

Total Aquatic

O.fl * 1.5

1,3 l 1.9

13.5 t,5.B

16.0 1 6.2

0.S 10.fi
.3

5.3 1 .2.4

~~ .1 r

O.ti 1 1.3

6.0 1 2.3-

0.3 * 0.5

1.3 i-S.i

0.3 1 0.5

0.3 1,0.5

O.S t 1.0

0.5 t 0.6

DO i 0.5

0.5 1 D.6

1.5 i l.G

0.] 1 a.5

0.5 1 1.0

50.& t 9.0

7.3 ± jLg

0.3 1 0.5

0.3 t 0.5

*-3 t 7.8

5.0 t 4.A

0,5 1 1.0
■r

-*-3 1 3.S

0.5 1 0.6

,5.S ± 3.5

0.3 1 0.5

1.5 1 1.0

0.8 t 0.5

0.8 ± 0.5

0,3 I 0.5

2.3 t 1.7

1.0 1 1.4

.J] i J2.5

0.3 1 O.S

O.fl i 1.5

0.3 J 0.5

0.3 t O.S

15,5 1 6.B

H-B j 6.2

0.5 1 1.0

5.3 i 2.1

0.1 1 0.5

2.3 1 1.9

2.B t 1.0

0.5 : 0.6

0.3 * 0.5

0.3 t 0.5

O.S 1 1.0

0.3 1 0.5

1.3 2 1.0

0.B i 1,0

3,3 1 1.3

1-0 t 0.8

45.0 1 6.9

und of

*n four 0.093 b2 Surber baw(.._.

... datea for Riviere Cliaudlere St-Liofu

5.0 t 4.7

14.3

9.5

a.i

e.7

0.5 2 0.6

6.5 I 3.0

l.fl * 1.5

7.0 l 6.S

o.e ± 1,5

3.0 t 4.7

0.5 i 0.6

0.B 1 0.5

0.3 i 0.5

2.3 t 1.0

0.3 t 0.5

12,5 ± 23.4

collect oil

2 Juno 137B noiiiQcaTb 0,053 kg Al/hi
10 Juno 197B iiminotiiirb 0,053 kg



Table 1-17

Bottom fauna popuiatlonB* , 29 Hay - IS June 197S, Block 109.

Riviere Ouelle**, Kamournokis County, (Jsiebec

DHgochaeta

Cnecrnpoda

CruHtflceae

Rpheraeropterfl

Odtmata

Plecoptera

Trichoptera

Coletipcera

Pipcera

Total Aquatic

Duenpoda

Epliemerldae

Hepcageulidau

Daetldaft

Gomphldae

■ ■ ■ -r-i-

1! a 1 i p1! t J ttf-

Dy cls<ri'3 pe

Elmidae

Paepdenidae

Tipulidae- i ■'.

BIsrplinrlLerld

DixLdae

Chi ronoinLdao

Organising

nymphs

nympha

i-nymphs
■'■I i r,

nyiopnB

,.r lflrvee

i"' adults

""' situ Its

-■Mn"Larvae

.adulcs

larvae

tu -larvae

at larvae

pupae

larvae

pupae

■

-

i-

4!

■]

f-

n

■'

p

tt

i

j '

■

" ■

J

-1

U

ii

i

29

0.8

2.3

f .

■ 0 7

iiia'
.9t-3'

4^

Hi*

..a.a

i i ■

0,3

(3T3^

0,i5i

.0.3

0.3

3.3

o:r

52.5

Hay

±

-

+

1

±

±

t

i

+

±

±

t

±

+

1.0

z.a

4.6-!

4.Bo

1.3r

5.6

2.03.

0.5

2.2_

0.6

t.Q^
0.5'
0,5

1.5"

0.5

19.5

.;;

1 T

? •

—

j r

? '

J 1

5

2.

0.

> 0.

13.
, c

&I.

5.

0 D.

1.

r'i,
f ■ \-

0.

" i,
l,

37,

.lutie

—

3

3

3

a

5

3

B

3

—

0

0

a

3

—

,0

,0

.3

i

±

*

±

4

±

t

±

i

±

2.B

0.5

a.5

12.5

U.U

O j '

" "J I

f j -

2,2

o.a

2'>
^ .i

0.5

1.4

29.1

9

10.

5.

Q.

7.

a.

0.

0.

7.

1.

1.

0.

9.

0.

56.

June

—

--

—~

B ±

8 t

a t

0 t

5 ±

3 i

3 t

—

0 ±

5 ±

3 f

3 ±

■■■"

—

0 i

5 i

a t

3

5

0

2

a

0

a

5

3

1

a

a

i

.

.3

.6

.5

.5

.B

.5

.5

.7

.0

.3

.5

.a

.0

36. B

18

3.

16.

A.

2.

6

5

5

1

1

1

B

I

55

3

0

5

0

.0

.5

.0

.0

.5

,3

.8

.0

.8

Junu

1

t

t

♦

1

—

£

t

±

*

i

i

*

2.

8.

1.

1.

1.

5

3

0

0

1

B

0

7

.8

.5

■4
.8

<6

Ii.j

1 '.6

30.3

* Kcflu n\i("!i^r3 and Htnndard dcviatlong pE oreflnduma collected

In four 0.093 m2 Surlier samples.
** Si.riiv liatc-a for Riviere Oiitlle Station: 2 June 1973

9.1(1 June 197B

nmtnocorb 0.053 kg

AI/I10



OllgDchaeta

Gastropoda

Hydracarina

Ephcnieroptera

OJonaCfl

PJecoptera

Hegalopcera

Tricltoptera

Coleaptera

Diptera

&aetfdac

Comphldfie

Corydalidae

Elmidae

Paephenidae

Tlpulldae

Total Aquatic Organiamfi

Table I-la

fauna populations*, 29 Hay - IB June 1973, Block 109,

Obeli. D.wn.trea* Static***. Xoracmreaka County, Quebec

nymphs

nymphs

larvae

larvae

pupae

adults

larvae

pupae

larvae

pupae

larvae

for

0.5 t 0.6

0.3 t 0.5

19.0 ± 9.4

4,0 ± 3.6

3.3 ± 1.0

14.B ± 12.1

4.3 ± 3.1

0-5 ± 0.6

5.8 t 4.9

1.3 1 1.0

0.3 t 0.5

53,8 ± 25.7

5 June June

0.3 * 0.5

9.5 i 7.5

7.3 l 5.1

0.3 ± 0.5

3.5 ± 1.3

74.5 t 37.3

0.5 t 0.6

1.0 * 1.2

2.0 i 1.4

o.a ± i.o

5.8 ± 5.5

l.a t 1.3

107.0 t 51.9

0.5 t 1.0

.3 t 1.5

.0 ± 0,0

0.5 ± Q.6

± 0.6

0.3 1 0,5

0 ± 1.8

3 ± 0.5

lfl

9.3 1 2,2

0.5 ± 0.6

0.3 ± 0.5

ik.a ± 3.2

12.a * 7.0

3.3 t 1.3

0.5 ± 0,6

16.3 i 1^.5

3.B 1 1.7

0.5 t 0.6

1-B t 1.7

0.3 ± 0.5

5.3 ± 3.8

2.3 ± 1.3

72-0 ± 23.7

9,10 June 1978 amlnocarfc 0.053 kg Al/ha



APPENDIX II

TERRESTRIAL INVERTEBRATES
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Tnblc TI-1

Terrestrial orgnnlnma i: might In drift net sets*. 7 \U.y - 14 Hay 197SN

BlocV 101* Riviere Hante, KoBouMflkft Count]', Quetitc

a bi'ii.::- at~ nELer nppl tCQCi

of 0,053 kg. ,'.! .'li'j GmlnacncL

CurtPOt upted (m/ntc)

SarTnce urea of drift caluran

-3 4mye -2 doy -I day Spray Day VH day ■i 2 daya '3

Ptl Tro 0 +lj hf +1 hr +2 lir AH TH AH PH AH PH

0.70 0.70 D.75 Q,BO 1.00 0.70 1.50 1.50 1.50 1.50 KM L»U 1.13 0.91 0.91 1.52 0.5S

79.0 79.0 8*.& 90.2 112 .H 79.0 169.Z 163.2 169.2 1C9.2 t69.2 1B°.5 12J.5 101.? 102-7 171.5 65.4

Cj_ fiiralferaiig

Unidentified

iiJults

Tutnl 7etrrcsLrljil

Q.33 0.76 0.1B O.lfi 0.0& O.lfl 0.22 0.3i

0.12 0.55 0.27 0.13 0.41 0.24 0.30 0.06 OAK 0.11

0.06 0,06

C.Ofi

0.13 0.13 0.13

0,12

0.13 0.26 0*36

0.09

0.03

0.12 0.1B

Q.Cll

.12 0.06

0.10

0.20 0.0&

0.10 0.12 0.15

0.35

0,12 0.J5

0.9? 0.15 0.89 Q.59 D.to 0.54 0.1? 0.4? 0.33 0.56 0.2ft a.30 a,65 «.3O

* TfumLer of [nvertulirates/ 10 oz af flurfsce btp» of drHl colunn.



11-2

Teiriv.trial organlnua caught In del ft net ices*. 7 Hay - 1* May

Id. Piviure du Ldlju, Kamauraeka County, {Jutbec

ayn before or after application -4 day

Of 0.053 iK Al/ha anlnoearh AH PH
-3 day* -2

AH

-1 day Spray Day PH

t=f

■+1 day

hr +2 he AH TH

+3 -leys

rn ah fm

Current speed <n/tec)

:'n r I _■; l' aifa of drift

■'.:....[:; Ida ,-'.r:'. nc 1 d a

0.95 1.00 1,20 1.40 1.20 1.40 0.96

107.2 L12.8 135.* 315,8 135.4 157.9 110.5 "1OB.9
I I .

0.09 0.W 0.03 0.15 0.06 0.27 0*28

0.09 0.36 0.J7 0.22 0.30 0,13 1.1B 0.28

adult*

adulta

C. Eualfetam

larv&e 0,09 0.07

pupae 0,07

Farnlcidae adults 0.03

Unidentified adu!(i 0.09 0.1B 0.37 0,15

adults

Tl-.i: ■,,J|!|r: :•

Total

0.1B 0.09

0.1B

US. 9

O.in

l.5t

0.09

a.28

a.37

0.2ii

1.12

•*10fl

0.

z.

.9

37

30

0-55

1. in

0.95

107.2

0.47

0.60

0.09

0.09

0.76

85.7

0.12

0.53

0.23

0,12

0.12

0.93

0.12

0.76

85,7

0.3!

0.23

0,13

0.35

0.12

0.12

1.01

0.13

0.35

0.09

0,18

1.07

120.7

0.17

O.OB

0.08

D.79

89.1

0.11

0.11

0.67

0.67

0.45

0.67

75.fi

D.40

0.13

0.27

0.13

0.40

0.13

Organisms 0.27 O.flL 0.74 0.2fl 0.74 0.J9 1.B1 0.65 S.&6 4.32 1.25 2.22 1.06 0.60 0.33 2.01 2.52

+2 hr

at invertebrateH/10 b2 pf surface nn-ii of drlEt column.

c area at drift culucn [■ an average of the pre-epray and

l



I

Tahle II-3

Terrotrlal urEoniaos caught in drift (Wt BetB*, B Hay - 14 Hay, 1978, Block 101,

Riviera da Loup hounstrcaifl Station, Kflwouraflka County, Quebec

Days before or after application - 3 day

of 0.053 kit M/ha airinocarb AH' I'll1

-2 dnya -I <lav Spray Day VH H dny H2 day it

AH1 FH' FH AH FH Pre 0 -"i lit + 1 hr +2 hr AM PH AH FH

■13 day:

AH l'»

1.00 1.10 l.?0 1.30 1.30 0.75 O.Wo^B 0.7B 0.7Q 0.7B 0.18 1.20 0.85 1.34 1.Current speed (n/aec)

Surface orea .if drift col trail (m2) 2a2.0 blo.^ 336.4,. ,3, ft. ft "sfo.fi B4.6 90.2 SB.0 ' 8B.D BB.O BB.O B8.0 135.4 95.9 151.2 134

19 1.16 O.BB

.2 130.9 99.3

Aracbni'ta Antnoida 4-

Flecoplura nitulCs

lloffioptcra adulCB

Lcplilo^Lera C^_ finnlfgranB larvae

Unidentified larvae 0.04

llynena[>Icra aJilltd

Colcnpctra adults

Dili tern adults

1 flUl 0.24

0.11 0.12

n1 -g

O'«

0}

0 I'l

Q'l*

o.li

Tntnl Terrestrial OrKanlana ' 0.08

6^06
0.27

0.55 0.4B

0.57

0.11

0.11

t -iij n-'

0.34

0.23

0.11

0.11

!-J

0

0

0

0

0

.23

.11

.11

.11

.56

0

0

0

.23

.11

.34

0.

0.

0.

0.

07

07

07

21

1.25

0.10

O.JO

4.45

1.25

0.73

7.92

0

0

0

U

0

.13

.07

.27

.27

.7'.

0.

0.

1.

0.

0.

2.

27

07

27

22

22

00

a.

0.

0.

0.

0.

i.

IS

23

38

15

15

01,

0.

0.

0.

0.

0.

10

10

10

10

40

* Number of Inverlcbratta/10 m of surfpce ntcn o[ drift coIudui.

Drift pantile* denoted by A41 or TU1 were taken ualng plnfcton netB,

□ It others uerc taken uitlis; HtumlirU drift hitb.



Table 1H

■ ,-i-:-:-- ' ri.i-l orgAnt*nd caught in drift net r,.-T,*. 11 Hay - 18 Hay 1978,

" i " 'i 102, fiJvlara du Loup, ■'..■■ ,'.ii jiIi Cmirtty, Quebec

floys

ol

before

0.210 kp

or nicer *pplic«ti&n

,'.!/!■.■! fenl troth! on

-4 days

AH

-3

AH

dayi

PH

-2

AH

dove

FH

-1

AM

d ■ y

PH 0

Spray

+% hv +1 t

Doy

>r '

PH +i

AM

,!.")',■

Pri

+2

JLM

days

PH

+J

AH

dayu

PH

Current B^sed (■/■tc.) 0.80 0-67 0-H 0.91 0,6* 0.9B 1,07 0.9B Or98 O.9B 0,98 0,98 0.91 1,35 0.B5 0.98 0.97 0.97

Sur(j,ce ->;■■-! «f dtlTt column <»2) 11J.B 121.7 136.8 132.5 50-2 138.2 150.9 138.2 13B.2 138.2 13B.2 138.2 102.7 190.4 11?.9 110.5 13&.8 136.8

0.11

ACfineidji O.OB 0.22 0.22 0.07 0.15 0.15 O.07 0,07 0.10 Q.H D.08 0.07

mlult* O-.Q" ... D*ll . , ,,

Upidoptorj C. fumlterana larvae 0.36 0.07 0.2? 0.15 0.58 0.25 0.36 0.59 0.22

ElyrccnopHurn adults . .. ■• 0.05
t - . '■ K t" ■

HlpLcra Mihjiti.' .0.07 K3 Q-OJ 0.10 0.05 0.0B

Tinjhl Tcrc-ciatrial Ocgsnl m.-t 0,09 II ^ 0.2Z o 0.44 0.21 o 0.51 0.07 0,44 0.14 0,22 0.20 0.79 0.41 0.36 0.59 0.29

* Kir'., r of lnvertebratea/10 r,~ of nirfacf aran of drift coluon.

** Epr«y ■■!*.■■ ■_ paBaed over ■ t-fltiarv t *•>{ r." _ To ^ 6 "'jll pn> T . ■ B rO7 pru.



Table II-5

Tcrreotrlal Dt-RnnUTHB cfluglit In drift net Beta*. II Hay - IB Hay 197B. Slock 102,

du Unjp DnUtittrtiiin Station, XaisouriLuba Ccurnty, Qu

naya teFote or after application -4 days -2 daya -2 days -1 day Spray i?ny Frt +1 day 42 days +3 dnVB

?f-&:.V0 ^ AT/hi fnpUrtuhlon AH AH PH . AH., ^ VH Ml PH , 0 -f) hr +j hr H3 lir AH I'M AH l'H AH _ I'M

Current aj>eed (ra/aec) 1.75 0.62 0.79 0.B5 0;7?,t 0,95 0.05 O.aa D.fifl |}.BB Q.B(J l>eJl 0.75 0.55 0.fl5 n.73 0.61

S.irfaee area of drift enluiwi (n.5> ?46,B 113.6 111.4 239.B 111.4 134.0 235,7 124.1 lli.l 124.1 124.J 117.3 111,4 77.6 95,9 205 9 Hd D

n jp inn v

AractKitdo ArannlJa 0,13 o.IB Q.nA 01p9T^ 0.15 0,08 0.16 0.2't D.OJi 0.32

PJucoptora adultn ; D._04 0.05 0.03,^0.09 0.B2 0.29 0.16 O.Ofl 0.26

Ui?nf;iterA ndult* , ( ,. O 09

TricIicpLcra adultn 0.09 „.,, O.O4 Q.Ofl O-Ofl

C. funlferana larvae 0.BI 0.B1 0.32 {>.4O
Unidentified larva« ' 0.09 Q.OS

Unidentified idulta -:O.0S ■■' ■ ■ fJilff*' S •' 1ft ^ [ (Ji O iH r-"?.r ,' ,

ltIlItDrfl adult* 0.04 0.17 O.OB 0.15 D-05 ■ 0.3Z O.OH O.QB

Tliysqnop t-er» adul ta *l)rQ4 "•' (■■ "J (-11 . i; in

Total Tcrrtatrlol DigmilBBs 0.32 0.26 0.5* 0.24 O.IB 1.27 0.53 0.97 1,45 0.72 0.96 0.35 2.If- 0.7B 0.20 <K6» 0..

(1,27

1,08

0.09

O.IB

0.5'.

0.26

0

0.

0.

,13

.13

26

D.

fi.

10

m

0.05

0.05

0.44

0.05

0.10 n

11

.12

.35

J

• Hunger of InverCetraten/IO n2 of surface orca of drift column.



Table Il-ft

T«rr..trUl or,.nl.., c.ught In drift net: .,„*, 11 Ha7 - la

Block 102, Control, Kanouraaka County, Quebec

197fl>

+*j hr + 1 lie -til, hr AH

0.*0 0.49 0.3H 0.S5 0.51

Aracliolda AranelJa

Pl=COptBrn adult.

Lepldoptera C. fumtferam Ur*n

Unidentified larva*

Ttlehoptera

Ityncnoptera

0.36 0.19 0.13 0.0B 0,41

0.67 0.24 0.27 D.27

27.1 46.5 94.5 27.1 38.1 38.t

Total Terreatrial OrganlBme
0.38 0.13 0 0 o.32 0.21 1.03 0

InvBrtebr.tB./10 ^ Df

.



TubIt 11-7

TrrresLrliil otgHiilafnu taught In drift net Hcts*, 30 May - 7 June 1978,

Block 102. RlVlere dU [.oup, Kamuiirimka County, Quebec

Tlaye before Ot oiler appHcotlort -5 dn daye -3 days -2 daya -1 day Spray flay AH j;iV HZ dayti +1

ut P.U53 kg AI/hB aiplnocarb AH TH PH HM AH Pre 0 tir +1 lit 4: hr PH AM t'M AH TH AH

Current ffree

Surface area

I 0.37 0.37 0.31 0.24 D.37 0.J4 O.il Ol 0.19 0.29 11.29 0.29 0.29 n.27 0.27

of drift column {»2j ioH.3 104.3 131.1 101.5 156.5 143.8 131.1 153.4 122.7 122.7 122.7 122.7 122.7 76.1 76.1

Ar.nliiLl.!,! A i in: I-1.1.1

Plucoplcra

0.19

adults 0.29

-i !■' ] Ln

aJults

0.15

I.L'|i|<](i[i t irra C^_ Iwnlf erann JntVae

UnlilaTitl f led lni vne

lljnjcnojit era Forolci Jae iijul la

Li 11 !.!i n 11 f it; J n.lu 1 [ 'I

Ufptcru

Total Tcrrestrial n; ,;.■"'.,■,

^ i1

0.10 D.Q6

■. JA «"Ji

Q.tO

0.07

tiri

q.db

o.oa

0.09

0.13

0.13

n ■;

-O.DB

0.53 D'.^^^ILiU

0.13

o.as o.i3

0.16 D-Ofi 1.47 1.10 1.45 0.10

l.Ofi l.Afi 0.54 1.39 0.50 0.59 1.76 0.66 0,16 ft.OH 0,34 O.0B 1.71 1.31 ].H4 0.10
r-in i;; t -' f -"•"'. ' - ' ■ ll:i11 . __

0.24 0.27 0.21,

67.7 1H-2 W51-S

CJ. 20

0.10

o.in

0.10

i 0.18 L.18

/n o.ia i.r>e

■ :■ i- '■■ ■ cf i iiv. i iulicorcn/10 rr of BurCaca aru,* or drlfc colunm.



r«bi* ii-a

T«tr*«trlal orgntiiema caught In drift net eeto*, 30 Hay - 7 -Tune 197B, BlocV. 102,

Sivlnte ilu Loup DounaCreui Station. PMTfuurauVii County, Quebec

of 0.0S1 kg AI/I. PH AH PH AH PH AM PK Fra **t hv
Spra Y

hg+2 It±3hr E« 4«

drift col««n CpZ)

rachnlJa Araneida

duit

silulta

adults

.t'j.iJo|iIiscb C. fumlferana larvae

0.52 0.52 0.35 0.43 0.W 0.*3 .. 0-*0 0.« 0.37 .

U6.& 1*6.6 165,0 lfll.9 207.2 181.9 169.? 1B1.9 156,5 "162.9 "162.9

0.07 0.12

0.07 Q.34

0.05

Q.J1

o.ot

D.D6 ■

0-2B

0.06

0.06

0.06 0*12

n pLcm

Jutttl Tureen trial

tdulti

adult* 0,55 0.75 Or30 0.06 0.10 O.BB "0.1a Q.17 O.D6 ■ 0.31

0.69 1.09 0.42 0.06 0.15 1.61 D.42 0.51 0.06 0.31

0.1B

"162.9

D.40 0.31 0.37 0,40 0-3J 0.1

1U-S B1.A 156,5 112.S 156,5 ttl.

0-09

0-23

0.

0,

30

5*

0.36

0.45

it

0

0

1

.11

.11

.57

.24

fllB

°-32

n.o?

0.09 0.13 0.07

0.09 0.51 O.K

0 Q.45 O.Vt 0.^

* haabcr at iTivcfCebrnLe-n/lO n of Bucf«cc area oE drift

*' Surface area of drift column 1b an average pf the pre-opray

onj 1-3 he* Valuvn.



A

Table 11-9

Terrestrial orgarlstna . .-n -iii In drift nee *-■•■' >-■ , 27 Hay - S June 197fl.

Block 109, Kivlcic Chaudli-ri;, Kcncuraaka County,

l:.!V!i before oi afLur

of Q.O53 kg M^hn amlnncnrh

-4 dnyj —1 fluya -2 dnyn -1 fluy

AH Pre

Spffly [l»y TH 4J

0 ■I1! hr 4-1 lir_4 3 he
S3JL f? day.i day;i

I'M [■ji

Current B(>eed (m/sec) 0.82 0.73 0.73 0.91 0.76 0.B! 0.95 1.04 1.04 U,9S D.flB 0.B6 O.flB 0.B9 O.flB 0,-88 0.8s t .01 *** 0.70 B.Tfl

Surface area gf drift calmcn (a2) 115.6 222.B 205.9 12H.3 107.2 3«T3 26TY90 293.3 29J.3276.4 372.2 372.2 372.2 372.2 372,2 248.2 2URA IB4.B 427.2 206.1 Ifflf.*

Aratlniidrt

Epliemctupt era

fleeapiera

Arnncid'

ndulta

adults

^*

a

0

.17

.26

.09

0.05

O.OS

D

0

D

.19

.29

.M

Trlchopti_-rji

Coltaptera

Dipt ern.

iul tu

adultu

0.69

0,87 0.22 '?

0

0

0

D

.39

.16

.08

.39

0,19

0.47

BTK19

0.2S

0.75

0.31

f; IW

0.03.

TIT

4.12

a

0

0

o

.11

n n^

.na

3

c

0

0

0,

.SI

,03

.03

■03-

n 5H

,24

0.14

0.31

0.03

0.

0.

0.

0.

04

Gl

03

) r= 0.22

1.Z1

0.03

0.05

Q.62

0.03

B.I3

O.OB

0.75

0.2'.

a.os

0 13

3.3n

0.D3

B.25

0.05

0.47

0.51

0.03

O.fi5

0.0s

4.51

0.03

0.30

0.19

0r16

0.40

O.OB

2.91

0.

0.

0.

0.

12

04

/.,■,

iB

3

a

0

11

1

.9]

■ Of

.OB

.06

.45

U.25 0.33

0.0ft

n.03

0,27 0,20

I .-9 7 1.0L

0.10 0.05

(1.11

Total 1.39 1-.02 10. 12. 4.09 J . f 5.60 1.31V 0.61

• Number of lpv*riehratea/10 p1 of turfice area of drift cdLubbi.

** Oil (lie evening at 1 June 197° • til«■«;;»«■ a c;n ^y". Ih BlacK 103

eoutll <rf tlifi Bumbling Btatldnn. An l ■' ! i : i uiui I FH drJft (fH1)

uiia taken 2 hours ■EtOT tlic Ffrat drlEt (PM) to Jeccrnlnc any

impact due to drift or downstream Rovemei>t af Che clitvolcal.

** On 4 Junt 157B (ffl) , current ayced efluld nut tt mtitnured due

to e defective currertt MOtST. Sutfncc prcn pi drift coitimn wj

C3lc=ilottd >i',jii.' i !;.■ currant ■ (■.- d -.,■.■- *i day ah.



Table Il-LO

Terrestrial organiflns caught in drift net ieti*. 29 May - 5 June 1978,

Block 109, Riviere Ckiulle, Ktaouraeha County, Quebec

Day!

f>f

i bufore

D.053 kg

or nfteC Oct>l ItnCitm -4

Al/)ia cainncorb AH

dovrt

FH

-3

AH

Jays

PH

-3

AH

ii.1 vi

FH AH

-1 duy

1" 0

SprCy

■H: hr +1

Uuy A

hr +

a

2 hr PH

+1

AH

dny

PM AH

Jove

PH

+] Jpye

AH

Current Bpstd (n/iec)

Surface sree ot drift

Plccnpteia

[;y; ■ .^,-■;.;,

DIptera

Total "I frrc! Lr! i I

0.A3 0.17 0.3B 0.40 0.34 0.3A 0.21

*T 60.6 104.3 107.2 56.

0,34 0,31 0TJl 0,31 0,31 0.31 0.27 0.27 0.31 0.31 0.24

143. B B7,< 87, fi E7,i, B7.i 131,1 76.1 76.1 B7.4 13L.1 101.5

0.17

iJuIll 0.S0

adults 0.17

pdultp 0.33

adult*

adulta

adulta 0,99

iS--.. 2.U

Ot21 0.07 0.10

0.19 i.O 0.56 '0.36 0.35 0.21 0.23 0.19 0.23 0.20

0,07 0.11

o.ii o.i4 o,n

0.07 0.11 0.23 O.OB COB

0-09 2,66 O.B3 0,63' 0.16 1.04 2.16 0.57 0.34 0.46 1.B3 0.30 l.« 1.31 0.46 O.W 0.53

0.3B 7.37 1,04 1,19 0-52 1.46 2.65 0,B0 0.56 0.91 1.B3 0.3B 1.^4 1.70-0.57 0.77 0,89

• Kumtier of invertcbrnten/10 n2 of nurfaca urea of drift column.

** On the cvenlns of 1 June 1978, them was n spray ip Black 109,

30-atli nf the c ji-.|il±rLg. utotiona. An AddlElOAil PH driFt fl'-M")

was taken 2 hours after the first drift (PH) to dtsternlne any

impACt line to delft or ilnunitrr:i;, r.aw: : :i 1 of ! In- i: I) c r; t r u I .



I

Table 11—tI

Tmtds trial organisms gauKht In drift net Betn», 29 Hay - 5 June 1978, lllock 1D9 „

Riulere Ouelle DounflLrean Stntion, KacnntiraKkn County, Quebec

DoyB before or after application -4 dnyu -1 days -2 days. , ,-L.day „...Spray liny AH -t 1 Joy -4-2 dnyB +3 .Inya

°f 0.053 kg Al/lia nnlnocnrb AH PH AH PH AH PH AH PH Prt ' 0 *(j hr +1 hr +2 hr +3 hr P11 ' Ml TH AH I'M AH

:urr.-nt npoL-d (n/u>-c) 0.43 0.15 Q.J6 b.B^ 0167 ' 0.73 ' 0.61 'o.5B 'b.70' ' '' U.73 0.58 0.1.4 0.67 0.61 0.55 H.S2

iijrface area of drift column (a*) 121.3 42.3 214.3 231.2 188.9 3D8.S 172.0 278.1 296.1 "302.5 "302.5 **3O2.5 "302.5 308.B 245 3 1B0.5 18B.9 172.0 232.7 220.U
O'M n li

^rachnlda Armicida '^O^Bs n n),

ililicneroptcra odults 0.0B 0.0* 0.03 " °* " ' 0.04

■lecuptera ndulta 0.08 n " " ' ' ° 6;O6° 5C" ° 1? n 3) 0 3? q ^ ^^ ^^ Q ^ ^ ^

[rlcliopterii ndulta 0.16 ' "* 0.09

.C|ililo|.lera C. funtfertnn larvnu 0.03 0 07 0.05

lynEnopiera Fornlcielaa adults ' ' ,. .'■,'] It1'."! ?(>"? ()';• !()( \n'I ITl'fl JfJ'B Bl'' Hl'f 6.' 0 qj

adiilto 0.17 0.05 0.10 ' O_33

Jolaoptcra adulta O.OB *' :> '* " 'a " "' " H r' '* ll *'* ° ■** ° 3< ° JI ° 7I „ ,,4

"I'"rl1 -dulto 0.17 0.19^0.08 0J,i O._29 p.04. ._ 0JQ. .._ ... p.Dl 0.17 0.G9 1.20 1.71 0.211 l.«B 2.44 0.99 0.82

:otal Ttrrentrlal 0rEanlBm3 0.5B 0 0.19 " 0.12 1.11 ~6'.i9 ""oToT"' 0.04 ~o!To b" " 0.03 0.27 0.72 1.23 2.)6 0.28 1.48 2.50 1.12 1.01

* tlunlier of liiv^rtebratea/10 a of Bucfoce men o£ Jrift colunn.

•* Surface nren of drift coluran is an avernce of the pre-opray and

J-3 hr valuoB.



APPENDIX III

FISH



Notes onApsendi^^^^^^^

£lsh
Percent occurrence - Percent of fish in a sa.pie with a particular

food item in their stomacns.

ndividual fish", stomach is determined for each
the sample with so.G food in its stomach fox

illiililliipossible total contribution (the number of

food in their stomachs x 100%)-

taking the mean.

Fish 1 6 chironomid larvae (0.2 ml), 2 stonefly

(0.4 ml)

2 3 stonefly nymphs (0.5 ml)
3 4 baetid mayfly nymphs (0.7 ml)

4 no food present

0.2 + 0-4 + 0.5 + 0-7 = 0<6

Mean volume of stomach contents: 3

Percent occurrence:

chironomid larvae

stonefly nymphs

baetid mayfly nymphs

no food present

Mean percent contribution to volume:

chironomid larvae

stonefly nymphs

baetid mayfly nymphs

k x 100 - 25%

2/4 x 100 = 50%

!j x 100 = 25%

h x 100 = 25%

3 x
H—-x 100 « 11.0%

.. 100% '

67%+ 100% __ 100 m 55.7%

3 x 100% Y-

_100% 10Q = 33,3%

} x 100%



Mean number of organisms/stomach:

chironomid larvae

stonefly nymphs

baetid mayfly nymphs

6/1 = 6.0

5/2 o 2.5

■ 4.0



Table in-I

Ho. Of TIsll ,:,■"]..,'

Mean Totul I.cngUi (nun)

Range

Hfcan Fork Length (tnm)

HeaiL Uu:

KQttn Volume of Stotrucli Contents (ml) 0.15

trout snmjiled for Btcmscli concent mtlyaim froa

Ruiascdu Hlanc, 31 Hay - 27 June. 1978

31 Hay J.5 June 15 J^ne 13,21 June 27 June

4 2 * ID 10

L02.5 107.0 fla.3 si.4

99-106 99-115 71-107 65-115

99.3 102.0 B5.0 81.6

97-103 94-110 68-103 63-110

8-53 10.75 7.70 7.19

8.1-9.5 B.l-13.* 3.2-n.l 2.9-14.1

0.70 Q\46 0 44 '

97.3

94.T

72-122

11.30

0.43

0.1-0.3 0.4-1.0 0.Z-I.O O.J-1.0 <0.t-l.l

culplna B»j»l«d for HCDBtacIt C&ntent aniilyBiB
front Ruisncim Blanc. A June - 27 Jure, 1973

.7 June 15 Junt 1^.21 .],,r1C 21 Ju,,e

3 & 10 ID

6*-7 60.5 7fl,2 59.j

2,70

1-1-fi.C

0.05

0-^(1

£.11

9-4.9

o.oa

. 1-1.0

Jt.fl

5.

-10

0.

.6

72

.7

13

2.57

1,2-7.7

0.04

£0.1-0.2



Table IIT-2

Blacknose dace sampled for Et:omach content

analysis from Riviere du Loup, Block 102

31 May -6,7 June, 1978

No, of fish, sampled

Mean Total Length (mm)

Range

Mean Fork Length (mm)

Itangt

Mean Weight (gm)

Range

Mean Volume of Stomach Contents (ml)'

Range

31 May

2C - A"'

eg.T 11

7J - Ql
_i 1

75.4

65 - 88

5.05

3.0 - 8.2

0.09

0 - 0.3

6,7 June

79,5

70 - 85

75.9

68 - 83

5.20

3.3 - 7.2

0.04

0 - 0.1



Table I1I-3

Blacknose dace sampled for stomach content

analysis from Riviere Chaudlere

29 Hay - 17 June, 1978

May

pr

No. of fish sampled ,

Mean Total Length (mm)

Mean Fork Length (mm) ,

Range

Mean Weight (gin)

Range

Mean Volume of Stomach Contents (ml)

Range

11

ti.f

1 May

8

67.6

1-73
80 V

68.1 T, 64.4

58 - 76

3.91

2.3 - 6.4

0.05

0 - 0.2

59 - 69

3.00

2.6 - 3.8

17 June

5

66.1

63 - 72

63.2

60 - 69

2.60

2.0 - 3.5

0 - <0.1



Table III-4

Blacknose dace sampled for stomach content analysis

from Riviere Ouelle.

29 May - 3,4 June, 1978

i ■; ■ ">r:

29 May

No. of fish sampled

Mean Total Length (mm)

Range

-, . i ; iri,f ';

Mean Fork Length (mm)

Range

Mean Weight (gm)

Ran'ge

Mean Volume of Stomach Contents (ml)

Range

6

D:ri

66.2

»C! ~ "W

56 - 70

■I no ■-j

62.2

53.5 - 66

2.78

1.7 - 3.5

0tQ2

3,4 June

5

71.4

58 - 84

67.4

56 - 78

3.58

20 - 6.1

0.01

0 -<0*l

J



Table IXI-5

Cutlips minnows sampled for stomach

content analysis from Riviere Ouelle Dounstream

29 May - IS June, 1978

\1\. ; '"

No. of fish sampled

(til]")

Mean Total Length (nan)

Range

Mean Fork Length (mm)

Range

Mean Weight (gm)

Range

Mean Volume of Stomach ContenCs (ml)

Rsnge

29 May

10

100.4

£P -

86 - 124

93.3

f1

80 - 116

12.30 M

6.6 - 21,9

":"fi o.i

0 - 0.4

5

\G

3

0

>6

7;

68

June

7

',6

- 91

72.4

63

4.

.2

0.

- 84

,73

- 7,S

.01

<0.1

la

61

53

55

50

2.

1.5

0.

0 -

June

3

.7

- 70

.1

- 66

50

- 3,4

m

CO.l





Table IU-7

foment occurrence. aveinEe percent contribution ro EtU) wolurac o£ «acli »touiiic]i and ouurafie nuartier In
cacli -i!.!--',;!.■;*■, prcGcnc of vurloua foo-d itesis found In nculpln <itoiMchi) fros Hujuseau Diane.

31 May - 27 June, 1978

Percent Occurrence tlg.fln Percent CmitrflmtIon tn Volume Mean Hugher ai

Junfe 15 June 19.21 -UirtQ 27 June k ,1 June 15 Jung 19.21 June 2? June 4,7 Jmit- 15 June 13.21 Ji 27 Ji

ffo Foud Present

Aquatic inaecLe

';■;<:■;'■:!. i i; l mayfly nymnliii

Hup[agenId mnylly iiym[il|n

B/ietlJ mayfly nyinptts

Stonefly nynilis

Colcoptera cduJt

Ctcnefly larvjc

Llackfly laivae

CuHcoides lnruae

fiance fly larvae

LiilJcnr If tud l)tpt*ra larvae

Other .",!]'i,iL ic ! 11■-■ i• r ■■ .''■: it . .i

IJyifracar inn --

Snslla

Terrestrial Ar

;■- '":■. riv ..li

Unldi-nrlEled

Jltfl

l rj

larvae

.11

£7

33

13

33

10

100 Jil

50 tu

50

17

17

17 *J
67

17

10

__ i? _

fi

TOO

Ml

10

TO

30

V)

in

10—

40 Pn

SO

10

■'.[)

80

20

:■■■]

ID

in

Ml

ID

10

ID

10 3t>

— JD

10"?

eo

10

«tL.

50"~

30
in

i Li

01?

10°'ft

24.?
■S77O

0.5

i?

66 0

T5.J7
20.0

0.2

3.0

0.2

Of

I'?

IP-J

13.9

,1.2
1S.0

li.O

1.7

11.1

2KB

0,4

O'J

0" 3

J.*3

3.3

5.0

7.0

B.O

12.fi

16.1

2.0

9.9

8.3

3.2

0,!

2.0

2.0

2.0

1.0

1.0

2.3

1.3

2.0

1.0

6.0

1.0

1.0

l.Q

3.0

:.o

i.a

i.s

5.D

2.0

24.3

7. 1

1.0

1 .0

] .(I

1.0

2.0

1.3

J.3

3.0

1.0

■S.2

2.fl

1.0

1.0

1.0

Jn ted for Rulisti-au Blanc Station I 15 Slay

3 .11=i■ ■ - 19?fl aialnucarb

In June 1978 ntnlna^rli

0.2J0 kK Al/liu

0.OS! kg Al/lw
0.051 tt- AI/K.n
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Table 111-10

Pare* tit occumnca, rv.ir.iiir percanE eoncrlhutloa to Hi. valunc uf eicli atcnjich onJ

■vvra&a niwber In rncli ■ emBch present of vnrloua food leer-: J r.ijLiJ In blacknnge

•inne rtouch* fro* llvlcro SJ.icllr.

2S K--,y - 3.1 Jun«, 1978

jja Percent Occurrence . Heari Percent Contribution to Volume He.rni Humtur of
29 Kay 3.4-Juna 29 Way ., , ,'.' ■ .jti, JUT], 29 Hay

Mo Fuod

L Ic

■»■ ' — ~ 71.3 ■ _ i"i
CBdillBiJ)F JaTvic U 24 *,2 42.0 t,n i q

Caddlaflj pupa* — 20 — 30.0 j q

Dlackfly lnrvaa — 20 — 4.J ,'0

i'litrcuo- ill lervia 50 — 7.5 — j.j _^

llicr Aquarlc Inv.-rCcLrotci

llydracatlnm 17 — .L.J __ ]-0

Teireitrlal

UipLerj i.lnlti, Jo 3.5 . U

Sprny data for livjera 0u#lla StPClon: 2 Jun*. 197B inlnocarL O.D53 Vg Al/lia



iJtjJ*i.. ., . . . ,.• .naiiifJiu H'-ji/.

.allnuC uctWlN moll fcfl.b*«lJII fr?—<>

ait. .iiijp i.r - v.hit *t

Table III-ll

it.: !ji:r In each flcomacli''tt!ffjrffifr pf wnf^m fnn.l <i-.

Riviere Ouulld Dduhhiicm.

29 Hay - 18 June, 197B

Ua.te ^ Purceat Uccurrtnct Kajn Fercniit CortrlLnclon Co Vpluan Hcnn Higher of Drganlaj:»/St<i[
ZS flay 5.5 Jung _^1S Jtuic 23 Hay ' 1,1.US^ 1^'juna '- 19 ttnT~—' ^ fi lJun& Tft~

Q.ifr S> Jt£ U j
Ho Food PruHunt 2Q 43 u 1(i; jj __ m

c j — \A

Aqunttc Inacct a

,'fly nymjjliu }[) — __ ! 0 _ _

iiymplia 20 ~ — 7^5 __ _ J*" '
SroneUy n/wiilia nj __ _ 1Z\5 ^-4_ „ u ,'a

CdJJIafly larviit. 1,0- H 22 <,Q,Q 15.0 7 5 .', fl
Udtcc p«DOUl 30 _ __ 13_g _1 _^ ' ^

££5?i.£ra S - " ":? "- 'l-J \:°Q a:? ":

Terrestrial

DtpCar<a od

daces fof Ttivlete fti^lle DowtitiCr«an, StaCiun: n^s, 1978 wlnoearfa 0.053 ke
9,10 J.iBt 197S

■
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