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ABSTRACT

Experimental and operational applications of fenitrothion
at 0.210 kg AI/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 enviromment. 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 heptagenid and baetid mayfly nymphs was noted after an
application of aminocarb.

RESUME

Des applications expérimentales et opérationnelles de
fénitrothion 3 raison de 0.210 kg IA/ha (3 oz/acre) et d'aminocarb
(Matacil®), i raison de 0.053 kg TA/ha (3/4 oz/acre) furent
surveillées de prés dans let comté de Kamouraska, au Québec, en
vue d'8valuer 1'influence de ces traitements sur des éléments
choisis due milieu aquatique. Ces applications aux doses expédri-
mentées eurent peu ou pas d'effet adverse sur les invertébrés
aquatiques et les poissons. On observa de légéres augmentations
des rassemblements de nymphes d'éphéméres aprés une application de
fénitrothion et des larves de mouche noire aprés une application
d'aminocarb. On observa un léger déclin dans des populations de
nymphes "heptagénides" et "baetides" d'éphéméres aprés 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 budworm, Choristoneura
fumiferana Clemens, control program. This work was carried out -
in cooperation with other groups from the Ministére 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 (14.97%
fenitrothion + 35% Dowanol TPM + 50.17% 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
2/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 Minist2re 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 cm 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



Block

102

101

109

Timing

50% Emergence

Insecticide Dosage (kg AI/ha)

Fenitrathion 0.210

Aminocarb 0.053
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Block

101

102

109

Insecticide

aminocarb

fenitrothion

aminocarb

aminocarb

aminocarb

aminocarb

Dosage Rate

0.053 kg Al/ha

0.210 kg Al/ha

0.053 kg AI/ha

= <

0.053 kg AL/h

s
s
T

2 51 1 i
0.053 kg-Al/ha

0.053 kg AI/h

TR T

PC Physical chemistry

D Drift

BF Bottom fauna

Table 2
Insecticide Applicactions and Sampling Strategy

Sampling Station

Riviere Manie
Riviere du Loup
Riviere du Loup Downstream*

Ruisseau Blanc

Riviere du Loup

Riviere du Loup Downstream*
Control

Rifisseau Elanc
Riviere du Loup
Riviere du Loup Downstream*

Byisseau Blanc

Hiviere dp Loup

Riviere dy Loup Downstream*
Lac des Cing Milles:

Lic Perdu:.

Lic Jaunne

Ri;ia:e Cttaudiere
Biviere Ouelle
Réyiara Ouelle Downstream*

Ri{viere Chaudiere
Riviere Quelle
Riviere Quelle Downstream*

FS Analysis of fish sctomach contents
FR Analysis for residue in fish tissues
% The term Downscream refers to a station located outside of
and downstream from the spray block. All other scacions
are located within the spray block.

Compaonent
Monitored

PC,BF
PC,D,BF
PC,D
PC,D,BF

PC,BF,FS,FR
®c,D,BF,FS, R
PC,D,BF

PC,BF,FS,FR
PC,BF
PC,BF
PC,FR
?C,FR
PC,FR

8F,FS,TR
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Figure l: Location of sampling stations in Block 101
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Figure 2: Location of sampling stations in Block 102.
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Figure 4: Location of sampling stacions in Block 109
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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 Hurtig 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 m? Surber sampler (Surber, 1936). Samples
were either picked immediately or preserved in their entirety in
the field in a 10% solution of formaldehyde. In 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 2p 2% sy baye me=a

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;- additiomal 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 m was taken.
Current speed was measured at the mouth of the drift nets half
way between the surface and bottom using either the Teledyne
Gurley 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) = m? of surface area of
drift column.

Drift samples were picked and identified in the same way
as bottom fauna samples, and the resu;ts expressed as: -

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

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

Fish Diets

Fish for stomach content analysis were collected using
either minnow traps or by electrofishing (Appendix III, Tables
1-5). Total length, fork length, weight and sex were recorded for
each fish caught for stomach content ‘andlysis. Stomachs were
excised and preserved immediately <im<formatdehyde. In the labora-
tory, the volume of the stomach iconténts was ‘measured and the
composition of food itemh;ﬁetﬁrmﬁnﬁﬁiﬁﬁdﬁr”&cdfésecting microscope.
In measuring the volume afethd stonunleh/ conteénts the amount of
indigestible material.prasemt way -astifated ‘diid the measured
volume corrected accordingTy sorads ags rdpEesent ‘actual volume of
food items.. .eeigquse THCL. ¢

Insecticide Residues in Water and Fish Tissues

Fish caught for:amalysis-for® itiHectidid& residues (Table
3) were frozen as soon'aftenﬂcmiiédtibhfﬁﬁﬂﬁbséﬁble. Water
samples were taken at-dinterwals!frof a henb¥i of aquatic sampling
stations (Tables 6—10)._b}n-‘phrsomel-'ﬁtbnﬂ'-’t-heaﬂiﬁfi'stere des
Rechesses Naturelles. All samples were analys®d- by gas-liquid
chromatography in the Quebec Services de Protection de
1'Environnement laboratory in. Quebec €itty3 ¥Fo¥ a more detailed
description of field and laboratory!procedurés for collection and
analysis of samples, refer to Mathieuset 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/4 to a minimum of 8 mg/f 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/2).



Table 3
Fish Collected for Insecticide Residue Analysis
Station Date Fish Species*
Ruisseau Blanc 31 May 1978 BT,SLS
4=7 June 1978 BT,SLS
15 June 1978 BT,SLS
19-21 June 1978 BT
SLS
27 June 1978 BT
~ sLs
Biviere du Loup (102) 31 May 1978 BND
6=7 June 1978 BND
Biviere Chaudisra 29-31 May 1978 BND

10

5-6 June 1978 . . AS,NRSD,BND,CC

17 June 1978~ ~ BND
Riviere Ouella 29 May' 1978°--'"7! 'S5 ,BND
,3=6 June 139787 =0 PD
. " ...-:c AS,FD,RS,BND,BS
Riviera Ouelle Dowvnstream |29 May 1978 7, €8
v el 3o 0 o
5-6 June} 1978 * - .CM,CS..
18 June 1978 CM,Cs, BND,LND, WS
Lac des Cinq Milles 8 June 1978 NRBD
21 June 1978 NRBD
Lac Perdu --8 Jyna_1978 .. - NRBD-
19 June 1978 .  HRBD.
Lac Jaunne "% B 'June 1978 " NRBD'
719 June~1978 71T I NRBD’
* AS Atlantic salmon It (Salmo salar- '~

BT brook trout .
NRBD northern redbelly dace,
FD fineacale dace :
(0.} cutlips minnow

cs common shiner

BS rosyface shiner
SS sand shiner

BND blacknose dace
LND  longnose dace

cc craek chub

FD pearl dace

Ws wvhite sucker

BS brook stickleback
SLS  slimy sculpin

Salvelinus™ fontinalia
Chrosomus aos-
"Chrosomis ngogasus
Ezoglossum maxzillingua

+ Notropis cornutus

Notropis ruballus
Notropia atramineus
fhinichthys atratulus
Rhinichthua cataractas
Semotilus atromaculatus
Semotilus margarita
-Catoatomua commergoni
Culasa inconstans

Cottus cognatus

Sample Weight (g)

31.48
23,33
35.44
53.69
62.05
93.52
24.93
43.40
78.03
44.80
23.20
10.91
15.65
31.00
23.17
82.47
95.83
153.87
32.85
87.14
88.24
74.32
96.91
51.16
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 rztes (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

¢) 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 werg;antpuntered with the
fenitrothion formulation on:May 15 'such that not all of the spray
lines received the same cSEﬁﬁhtra%ﬁﬁlgﬁiiﬁSECticide. Lines 1,
5%, and 9 were treated wigh Eormulation.found to be 60% and 144%
of the planned concentrationiaccordig-to “two samples taken at
different times during-16a¥ifg, lines 17, 21%*, and 25 were
treated with formulation }§§;1402 of the planned concentration,
and line 13%** yas treated with fofﬁﬁbﬁ@idﬁZZ?z of the planned

' 2oy D WY SiE]l ezl 8
concentration (Figure 5). =" £ el st |
cary. ETel et §0

In three out of four{instaégﬁs“ﬁﬁ ‘e deposit was measured
at a downstream station so@ﬁfﬂriftgaﬂ §pfay products was noted.
Rivere du Loup Downstream Station, located:0.35 miles from Block
101 (Figure 1), had a deposit on May 11, as measured by spot
counting, of 3.54 x 10~3 g/ha, Riviere du Loup Downstream Station,
located 2.55 miles from Block:102~{Figure-2), had a deposit on

-May 15 of 1.22 x 1073 2/ha, and Rivie}%: Wiielle Downstream Station,

located 2.55 miles from Block iﬁ@{f?igurﬁgaﬁ, had a deposit on
June 2 of 3.38 x 10™* 2/ha. On May:15; ¥he Control Station,
located 0.65 miles from Block 102 (Figure 2), was inadvertentl

sprayed with fenitrothion and received a deposit of 2.36 x 10~
2/ha.

Residues in Water

In general, levels of fenitrothion in stream waters
peaked very soon after spraying (< & hours) and then declined more
or less steadily to close to the level of detection (0.010 ug/%)
or below within 96 hours (Tables 6 and 7). Levels of aminocarb

* Riviere du Loup Station
** Ruisseau Blanc Station
**%% headwaters of Riviere du Loup
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01

.02

109

Station

Riviere Manie
Riviere du Loup

Riviere du Loup Downstream

Ruisseau Blanc

Riviere du Loup

Riviere du Loup Downstream

Control
Lac Perdu
Lac des Cinq Milles

Lac Jaune

Riviere Chaudiere
Riviere Ouelle

Riviere OQuelle Downstream

Time

8:50
11:36
10:50
12:26

B:40
10:55

12:20
12:25
11:30
12:30
1:20
10:50
11:44"

(10347,
"11:30

1:10
B:55
10:30
10:00
11:30
12:50
9:45
11:06
3:00
10:05
4:00
10:45
7:00
12:10

10:20
11:00
9:10
10:30
11:30
9:30

Table 4

Water Chemistry

Air Temp (°c) Water Temp (°c) D.0. (mg/1l) Alkalinity (mg/l) Hardness (mg/1)

AH 6.7
AM 20.0
AH 6.6
PH 20.0
AH 4.5
AH 20.0
PH 21.0
PM 15.0
AH 19.0
PH 23.0
PH 26.0
M 16.0
: 16.0
A"l.--if- ‘.u.]'g."p'
AM ., 19.0
PH 21.0
AM 12.0
AM 22,0
AM 17.5
AM 21,0
PM 21.0
AH 10.0
AM
PH 25.6
AH 23.0
PM 22.0
AM 23.0
PM
PM 24.0
AH 24.0
AM 20.0
AM 20.0
AH 19.0
AH 24,0
AH 17.0
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Block

101

102

109

Insecticide

aminocarb

fenitrothion

aminocarb

aminocarb

aminocarb

Date

11 May/78

15 May/78

3 June/78
4 June/78

16 June/78

2 June/78 AM

PH

" Riviere ’y_ up

Table 5 >
Deposit of emitted spray producta on Kromekote cards and aluminum pans.

Station

Riviere Haﬁle ;J ;

Riviere du Loup ;
Riviere du Loup Dounstream

oo
Ruisaeau Blanc 13 ;

Riviere du Egup -

Rivleﬁe du‘ up Downstream
Cnntrol ;q v 6
. !
ia O
Ruianqq Elspc si0

Rtviéfq Rh‘Loup Duwasﬁream
[

Ruisseau nlu'érl o0

IAc Pe

Lic des éiﬂq Hilleq‘ "
Lac Jaune i
Riviere Chaudiere

Riviere Quelle

Riviere Ouelle Downstream
Riviere Chaudiere

* 1.122 1/ha emitted (nominal application rate).

*1/ha deposited

7.88.Xx
5310{‘!
3, 54y x
2,;131
1417x
lfzzux
2.36,x

-hub—'l.-.l
O oW
L

Spot Counting

1073
107
10

X deposit

10.70
37.11

0.35
27.63

0.03
1.55
0.03
4.09

Colorimetric analysis

*1/ha deposited .

1.25

oM

L

®*oCco

1072
10

10

X deposit

2.23
20.05
0

7.35
3.34
0.67
20.50

'6.68
11.14
0

17.82

oo

11.14

€T



Figure 5: Location of spray lines in Block 102



Date

12 May,
15. May,
16 May,

17 May,

19 May,

Table 6

Residues of fenitrothion in the Riviere du Loup watershed,
Block 102, Kamouraska County, Quebec, 12 - 19 May, 1978

Riviere du Loup

Time* Concentrationf{ug/l) Time*
1978 -75:15 - -_ KD P -72:15
1978 + 1:30 SENLT40 7 4 2:30
1978 + 4340 7 OWLT 4 5:55
+11:00 , 0\ L #12:20
+23:19 A0J151 7 e 424305
\ e e i
1978 +36:30"%, - 066 437 145
+47:00 \ 0.857 7 47150
1978 " ST 496:00

.‘/ -

Riviere du Loup Downstream

Concentration (ug/1)

ND
0.401

0.878
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 Ministere des Richesses
Naturelles and the Services de Protection de 1'Envir-

onnement

ST

i



Date

12 May, 1978
15 May, 1978
16 May, 1978

17 May, 1978

19 May, 1978

Time#*

~77:45
+ 1:00

+ 4:30
+10:45

+22:55:

+36:00
+46: 40

+96:00

Table 7

Residues of aminocarb in Ruisseau Blanc,
Block 102, Kamouraska County, Quebec.

Concentration (ug/1)

ND
1.0310

0.1060
0.5700
0.0690

0.0229
0.0368

ND

12 - 19 May and 1 - 7 June, 1978

1 June,
3 June,

g : 4 June,

& 0 71};5 June,
i" E-u : 3
Ef?‘[;? June,

s Lt

i
e

Date

1978

1978

1978

1978

1978

Time#*

-54:55
+ 1:00

+ 5:05
+13:00
+23:00

+36:45
+47:00

+96:00

* hours before or after appliéétion of 0.053 kg AI/ha
aminocarb or 0.210 kg AI/ha fenitrothion

ND nondetectable (<0.010 ug/1)

information supplied by MNR and SPEQ

Concentration (ug/1)

ND
0.404

0.174
0.273
ND

ND
0.058

ND

9T
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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). , = B

The aminocarb c{gcentfétioﬁé of 2.083 pug/L for Lac Jaune
and 0.726 pg/% for Lac des Cinq Milles on June 6 are the result
of the June 3 spray in Block 102.

Residues in Fish

o
Residues of amingcarb were not detected (< 0.003 pg/g) in

any of the fish tissue'’samples subjected to GLC analysis (Table

3). s 12

BIOLOGICAL SAMPLING

Aquatic Invertebrates

~ - sty -

Results of drift netting and Sdfgéé sampling are
summarized in Appendix I, Tables 1-18.. " -

HE

Block 101  Erratic fluctuations in numbers of most
groups of aquatic invertebrates, notably

heptagenid mayfly nymphs (Ephemeroptera:Heptageneidae), baetid
mayfly nymphs (Ephemeroptera: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.



Date

10 May,
11 May,
12 May,

L3 May,

L5 May,

1978
1978
1978

1978

1978

Time#*

+ 1:20

+ 5:15
+11:05
+23:15

+36:30
+47:00

Table 8

Residues of aminocarb in the Riviere du Loup watershed,
Block 101, Kamouraska County, Quebec

10 - 15 May, 1978

Riviere Manie

Concentration (ug/1) Timek Concentration (ug/1)
~33:50 ND
0.942 + 1:10 0.933
0.213 +:5300 . 0.035
0.044 +10:50 ND
ND +23:00 ND '
= T A4
ND +36:05, ND
ND +46:40 ND
+89:30 ND

Riviere du Loup

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

-33:10 ND
+ 1:55 0.359
+ 5:35 0.089
+11:25 0.034
+24:15 ND
+36:45 ND
+47:05 ND
+89:50 ND

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

ND nondetectable (< 0.010 ug/l)

information supplied by MNR and SPEQ

8T



Date

30 May, 1978

2 June, 1978

3 June, 1978

4 June, 1978
6 June, 1978

Riviere Chaudiere v weemy sniRivdere Quelle
Time* Concentration (ug/l) Time* Concentration (ug/l)
tyat 30 HD
vty “h
+ 1:10 ND .+ 1330 dn 500
+ 4:40 0.030 + 5:10 3:340
+14:45 0.561 +#14¥'55 ?Q!.;oaf.
ATH YD 232
+19:15 0.030 4 +;_l_9¢§§5 04 376
+32:40 ND' +32:50 0.016
3 TLSTG ) s
+51:10 ND +51:30 ND
+97:40 'ND

Table 9

Residues of aminocarb in. the Riviere Ouelle watershed,

Block 109, Kamouraska County, Quebec

30 May - 6 June, 1978

Riviere Ouelle Downstream
Time* Concentration (ug/l)

-63:05 ND
+ 2:00 0.016
+ 5530 0.528
+15:20 0.981
+20:00 0.123
433215 0.026
+51:40 ND
+98:00 ND

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

ND nondetectable (< 0.010 ug/1)

information supplied by MNR and SPEQ

6T



Date

June, 1978
June, 1978

June, 1978

Table 10
Residues of aminocarb in three lakes in Block 102,
Kamouraska County, Quebec, 6 - 18 June, 1978

Lac Jaune Lac Perdu Lac des Cinq Milles
Time*  Concentration (ug/l) Time* Concentration (ug/l) Time*  Concentration (ug/1)
~240:00 2.083 ;s X ~240:00 0.726
Gep S A e dmoww U . +0.5:00 0.442
+ 1:00 2,533 L DU #0007 - 5.541 + 1:00 0.311
. o0 #1300 0 0 5,309%4
+48:00 1.414 A +48300° " -+ ;1,993 ', +48:00 1.241

{ I P L
S ! t

* hours before or after applih&tiaﬁ'bf;0ﬂ0533kg AI/ha aminocarb
** concentration of aminocarb in emigsaire du. Lac Perdu

information supplied by MNR and SPEQ
LY

0¢
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Block 102 There was a slight but 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:
Simuliidae) 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 s
Table 8).

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), populations of most aquatic inverte-
brates either remained relatively constant or increased. At the
Riviere du Loup Downstream station populations of a number of
groups of aquatic invertebraf?s, notably‘heptagenid mayfly nymphs,
stonefly nymphs, caddisfly latvae and chironomid larvae (Diptera:
Chironomidae), appeared to peak about June 20, four days after
the final spray (Appendix'I, Fable 14). At Riviere du Loup station
although populations of othertinvertebrates remained fairly con-
stant, the population of baetid mayfly snFmphs steadily increased
over the sampling period To ailevelfgpﬁrggimately 60 times higher

]

than the pre-spray (Appendix %, Table ;;l, This steady increase
in numbers of baetid mayfly nymphs was also noted at the down-
Stream station (Appendix I, Table 14) but was not as dramatic
(approximately 20 times higher. than the pre-spray level). For
Ruisseau Blanc, the population. of heptagenid mayfly nymphs in-
creased over the first part of the sampling period, reaching a
peak about June 7 and 14 just before the third spray (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

drift net sets at the Riviere Chaudiere and
Riviere Ouelle Downstream stations remained 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
two hours after the aminocarb application (Appendix I, Table 10;
Figure 7). By the next morning numbers had returned to the pre-
spray level,
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Figure 6: Heptagenid and aetid mayfly nymphs caught in drift net sets, 11-18 May 1978, Block 102, Riviere du

Loup Downstream station, Kamouraska Co., Quebec.
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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
to 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).-

Block 102 An increase in the drift of budworm larvae at
the Riviere du Loup Downstream station was

noted immediately after the fenitrothion 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 IIL, 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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station, Kamouraska Co., Quebec.
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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 cognatus) from Ruisseau Blanc; blacknose
dace (Rhinichthip 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 Diptera, 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,. eleveu‘déys 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‘inﬁzeaﬁ“'in importance of burrowing may-
fly nymphs (Ephemeroptera: Ephemeridaﬁj“‘tyanefly larvae (Diptera:
Tipulidae), blackfly larvae (Dipter;,.s-muﬂidae) and chironomid
larvae was noted. By elevenfda?é after the spray baetid mayily
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 4 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 feeding 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 Quelle 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 1nvertebrates including hepta-
genid and baetid mayfly nymphs, stonefly nymphs, caddisfly larvae,
water pennies (Coleoptera: Psephenidae), chironomid larvae and
dancefly larvae (Diptera:Empididae). 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 Iarvae. After the second
spray the diet was made' up almost exclusively of chironomid larvae
and a few caddisfly larvae for the two out of three fish taken
which had food in their stbmachs (Appendix III, Table 11).

3 p;scuserN

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 envirommental monitoring of the 1977 spruce
budworm spray program in Newfoundland (Barnes, 1979). Maximum
levels of fenftrothion 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

2) foliar washing by rain. and xgpg§ffﬁ;pq, adjacent land areas
continues to wash insectig%des}nrp lgﬁg surface waters

3) in running water a large Propo n of the insecticide is
washed downstream, whereas ip iﬁt;§4; q;ggpgearance of amino-
carb is primarily the result o by ro;xlation,,hydrolysis and
biodegradation by various miproq;g@niﬁuﬁ.q;;hf

The concentration. of aminog b—én Ihe_ﬁﬁrface water of
Lac Perdu and in the smali stream\w cﬁrdragps Lac Perdu were very
similar (5.541 pg/2 and 5. 709 ug/ﬂ respgg;ivalyg one hour after
application (Table 10).. Thls concentra;;qn_of aminocarb, which
is higher than in any of’the other streams studied, should be
expected since this stream drains surface water from the lake. 1In
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 aminocarb 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 Quelle station.

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

In only one instance in the -present study was a reduction
in bottom fauna pepulations -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 pafticularly 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
iuvertebrates were only slightly affected by the second spray, and
not at all by the first spray, this shift 1in 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,

Following the June 16 aminocarb application there was a
significant decrease in importance of baetid mayfly nymphs in
the diets of slimy sculpins with a corresponding increase 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 aminocarb application relative to
other bottom fauna populations (Appendix I, Table 12). Since
sculpins are primarily bottom feeders, knocked—down terrestrial
insects were not as available an alternate source of food as for
brook trout.

There was a shift in importance away from heptagenid
mayfly nymphs, stonefly and caddisily 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 ‘at :Rividéré O@élle ‘Downstream may or
may not be related to the two aminocarb applications. Large fluctu-
ations in water level, ‘and rthefaétithdt StWeS& fish were spawning
during the sampling period Lﬁérd“ﬁmﬁ%dﬁﬁyciﬁﬁéféaht factors at
this station. ... Lrasnesaed 1o sxsdmun dg. .

; 3 huprgrank OolrelE saRLd -

None of the fish. sampkes‘cullecteicfdr.insectlcide
residue analysis from eitlier lakes w¥ str¥edmdscédiitained detectable
levels of aminocarb (0.003: ugf&)ainmuheiibﬁmééuéé “Andicating that
at peak water residue -levels :ofi:3 £3405ppb “dapo$€réais and 5.541 ppb
in lakes no accumulationfdf :amtnocarh «in sfish Eissues is likely

to occur. a2V e gi Bink sublsy
18003 ripyassl oo
gk B wmclapadoognoen ¥
CUHCLUSIONS

Applications of fenitrothion and aminocarb at the dosage
rates studied had little or no adverse:effects 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



Table 1-1

Aquatic organiama csught in drift net seta®,
7 Hay — 14 May 1978, Rlock 101,

Riviers Manle, Komourarks County, Quebec

T Taya belore or alter application =4 days =T days =T days -1 day Fpray Day TH 1 day ¥4 daya 7T days
of 0.05) kg Al/be sulnccorb
AH FH AM ™ ™ AM Yre ] 44 hr 41 hr 42 hr AH ™ AH M AH rH
Current specd (mfaec) 0.70 ©0.70 0.75 0.80 1l.00 0.70 1.50 1.50 1.50 1.50 1.50 1,60 1.11 0.91 0.91 1.52 0.58
Voluse of drife colusn (al) 50.5  50.5 54,1 57.8 722 25.3  SA.1 4,1 S&.1 54,1 Skl 57.8  40.8 32,9 32,9 54.9  20.9
Hematomorphe 0.10 0.02
Hematoda 0.n8 0.02 0.02 0.17 0.04 0.04 0.06 0.04 0.03 0.0} 0.02 0.05
Oligochasts 0.02 0.12 0.02 o0.01 0.08 0.03
Pelecypoda 0.02
Arachnida Hydrecerine 0.02 0.04 D0.01 0.04 0.02 0.02 0.0} D0.09 0.02
Crumtscras Amphlpoda 0.02 0.02
Collemliola 0.02 0.0) 0.03
Ephemeropters Ephemeridas nympha 0.02
Heptagenlidae nymphe  0.46 0.50 0.04 0.07 0.06 5.42 0.4l 0.1}  0.09 0.20 0.04 0,12 0.20 0,15 0.40 0.02 0.)8
Baetidae nysphs  0.4B 1.17 0.11 o0.04 0.07 2.26 0.19 0,20 ©0.13 0.09 0.26 0.14 0.05 0.06 0.30 0.14
Olonata Fetaluridse nymphs 0.02 0.0}
Cordulegastridae nympha 0.04
Plecoptera nysphs 0.04 0.14 0.04 0.09 0.16 0.04 0.02 0.04 0.0% 0.09 0,02
Hemiptera Ochteridse adulte 0.0%
Unidentified adules 0.02
Megelopters Slalidae larvae 0.02 o0.01
Corydalidae latvae 0.06 0.02
Trichoptera larvae 0.06 0.06 0.04 0,02 0.03 0.16 0.04 0.04 0.06 0,08 0.05 0.0 0.0 0.06 0.24
Coleoptera Elmidan larvae 0.04 o0.02 0,02 o0.02
adulte 0.01 - 0,02
Pee; henldae larvae 0.01
Amphlzaldee adults 0.05
Chrysomelidae larvae 0.02
adulte 0.02 0.04
Helyridse larvae 0.04 0.02
Staphylinidae sdulta o.01 0.08 0.02 0.02
Untdentif{ed adults 0.02
Dipters Tipulldase lurvae 0.22 0.02 0.02 0.0 0,04 0.02
Slmulildas larvas  0.02 0.04 0.0) 0.02 0.02 0.04 0.02 0.0% Q.04
Clilrononldas larvae  0.48 040 0.7 0.6 0.47 1,15 0.3 0.28 0,30 0.1 0.0 0.26 0.07  0.21 0.21 0.16 0.19
pupae 0.0%
Heleldae larvae 0.06 0.52 0,02 0.0 0.20 0.02 0.02 0.03
Enpldidae _larvae  0.02
Tatal Aqustic Organlems 1.74 331 ©0.68 0.62 0.97 9.71 1.23 0.69 0.78 0.36 O0.84 0.61 ©0.52 0.61 1.12 0.32 1.10

Humber of Ilwurt.ehrnl:eaf-] of vater In Jdrift column.



Aquatic organisms caught in drift net metak

Tahle 1-2

Riviere du Loup, Kamouraska County, Quebec

» 7 May - 14 May 1978, Block 101,

Days before or alter application =4 days -3 days -2 days -1 day Spray Day FPM +1 day +2 days 4] days
of 0.53 kg Al/ha aminocarh AM PH AH PH PH A Pre ] +s hr — +1 hr 42 hr AM PH AN PH AM PH
Current speed ({m/Bec) 0.95 1.00 1.20 1.40 1.20 1.40 0.98 Q.95 0.76 0.76 1.01 1.07 0.79 0.67
Volume of drift column (nj) 68.6 72.2 B6.6 101.1 §3.3 50.5 35.4 *%34.8 Ae34.8 **34.8 34.3 27.4 27.4 136.5 3B.6 28,5 24,2
Nemntoda 0.07 0.02 0.02 0.22 0.03 0.09 0.09 0.06 0.08 0.04 0.04
Oligochaeta 0.01 0.02 0.03
Castropoda 0.01
Arachnida Hydracarina 0.01 0.02 0.03 0.04 0.06
Crustacea Decapoda 0.02
Collembola 0.02 o0.01 0.07 0.10 0.03 0.14 0.12 0.04 0.04 0.04
Ephemeroptera Ephemeridae nymphs . 0.02 0.03
lleptageniidae nymphs 0.28 0.07 0.06 0.02 0.09 0.16 0.20 0.32 0.32 0.09 .08 0.11 0.45 0.17 0.10 0.25 1.16
Baetidae nymphs 0.89 1.54 0.24 0.07 0.09 0.63 0.17 0.09 0.49 0.06 0.47 0.26 0.14 0.18 0.25 0.21
Odonata Comphidae nymphs 0.02 0.03 0.03 0.04
Plecoptera nymphs 0.10 0.17 0.06 0.04 0.12 0.06 0.06 0.09 0.18 0.11 0.08 0.11 0.17
llemiptera Saldidae adults ; 0.03
Unidentified adults 0.02 0.01 0.03
Hegnloptera Sialidae larvae 0.07 0.02 0,05, .- 0:02 R R TR 0.03 0.03
Corydalidae larvee "o, e ir o + 0:02 * 0.04
Trichoptera nympha 0.07 0.07 0.02 0,05 0.05 0,06 D.06 .. - 0.26 0.14& 0.09 0.11 0.07 0.29
Coleoptera Dytlscidae adults i I 0.03 0.04
Hydrophilidae adults 0.02 0.03
Elmidae larvae 0.02 0.06 0.02 0.03 0.09 0.06 0.09 0.11 0.04
adults 0,02 0. 0.04 0.06 0.03 0.06 0.06
Carabidae adults 0.02 0.06
Chrysomelidae adultas 0.03
Noteridae adults 0.03 0.04
Staphylinidae adults 0.03 0.01 0.09 0.04 0.06 0.03 0.03 0.05 0.04
Diptera Psychopodidae 0.04
Tipulidae larvae 0.02 0.07 0.01 0.07 0.04 0.03 0.03 0.04 0.11 0.03
Culicidae larvae 0.04
Dixidae larvae 0.01 0.04
Simuliidae larvae 0.02 0.03 0.03 0.06 0.04
Chironomidae larvae 0,48 0.24 0.30 0.06 0.25 1.01 0.54 0.66 1.41 0.43 0.53 0.22 0.07 0.17 0.05 0.91 0.37
Heleidae larvae 0.07 0.29 0.03 0.04 0.03 0.11
Tabanidae larvae 0.03
Sciomyzidne larvae 0.11
Unidentified pupae 0.03
Total Aquatic Organiams 2.00 2.72 o.13 0.32 0.94 2.48 1.24 1.49 3.10 1.02 2.68 0.78 1.22 0.79 0.47 1.75 2.48
*  MNumber of invertebrates/m? of water in drift column,
"

Volume of drift column is a

and +2 hr values.

n average of the pre-spray




Volume of drift column i{s an average of the pre-s
-8pr
and 42 hr values. ¥ .

Table I-3

Aquatic organisms caught in drift net sete*, B Hay - 14 Hay 1978,

Block 101, Riviere du Loup Downastream Station, Kamouraska County, Quebec

Days before or after application -3 days -2 days -1 day Spray Day PH +1 day +2 days +3 days
of 0.053 kg Alfha sminocarb AR’ P’ AaM' PH'  PM AM PH Pre 0 +% hr 41 hr +2 hr AM PH AM P AH PH
Current speed (m/sec) 1.00 1.10 1.20 1.30 1.30 0.75 0.80 0.78 0.78 0.78 0.78 0.78 _ 1.20 0.85 1.34 l.lé 1.16 0.88
Volume of drift column (nj) 30.0 33.0 136.0 39.0 46.9 127.1 28.9 28.2 2B.2 28.2 28.2 28,2 41.1 40.8 4B.4 43.0 38.6 31.8
NHematomorpha D.08
Hematoda 0.03
Oligochaecta 0.02
[{3R15Y
Castropoda 0.02 et TR (I 0.03
Pelecypoda Sphaeridae i ot B2 : LR L 0.03
. B LM

Arachnida llydracarina 0.03 0.02 0.04 0.07 0.02 0.07 0.03 0.03
Collemhola 0.0 P03 oo owl 0.13 ,0.11 e p:50 0.21 0.25 .07 0.07 0.71 0.10 0.09 0.98
Ephemeroptera leptegeniidae nymphe 0.57 0.03 0.03 0.11 0.70 2e15 0.04 0.14 0.28 0.21 0.12 0.03

DBaetlidae nymphs 1.73 0.52 0.03 L.64 6.650,3.36 gle2l 0.18 0.07 0.04 0.11 0.3z 0.02 0.05 0.02 0.05 0.03
Plecoptera nymphsa 0.03 . 0.04  0.07
llemiptera Unidentified adults 0.02 0.02
Trichoptera Larvae UUHE 0OEY 9TD AT U’ 1%, 04 6.68 e 0.03 0.02
Coleoptera Dytiacidae larvae HHAIR it 0.03 0.02

adulte Ve 0.03 DA o wory 10 0.03 0.02

Hydrophilidae adults & ey T D (s ARET R | = 3y 0.03 0.03

Elmidne larvae 0.03 0.02 D0.04 0.07 0.04 0.11 0.02 0.07 0.02 0.02 0.03 0.03

Amphizoldae adults - 0.04 ins 0.04 0.07

Staphylinidae larvae 0.10 0.0) 0.26 0.04 0.20 0.02 0.08

adults 0.03 0.04 0.67 0.04 0.04 0.07 0.08 0.05 0.05

Diptera Culicldae larvae 0.02 0.04 0.04

Dixidoe pupae

Chironcmidae larvae (.03 0.{2 0.06 0.08 0.04

lieleldae larvae 0.03

Unidentified " pupne 0.33
Total Aquatic Organiema 2.3 0.85 0.12 1.84 7.33 4.88 3.48 0.83 0.32 0.20 0.54 0.96 0.32 1.31 0.42 0.36 1.40 0.09

»

Humber of invertebrates/m) of water in drift colusn.

Drift samplea denoted by AM' or PH' were taken using plankton
nets, all otherd were taken using standard drift nets.



Table I-4

Aquatic organisms caught in drift net sets®, 11 Hay - 18 May 1978, Block 102,
Riviere du Loup, Kamouraska County, Quebec

Days before or after application -4 days -3 days -2 days ~1 day - _Spray Day PH 2 +1 day +2 days +3 days
of 0.210 kg Al/ha fenitrothion AH AH PH AH PH AH PH 0 +yhr +1 he **0' a#4L7 hr AM PH AM PM AM  PH
Current speed (m/sec) 0.80 0.87 0.92 0.91 0.64 0.98 1.07 0.98 0.98 0.98 0.98 0.98 0.91 1.35 0.85 0.98 0.97 0.97
Volume of drift column (m3) 72.2 71.2 77.8 B0O.B 57.8 B5.7 92.0 B4.3 B4.3 B4.3 B4.3 B4.D 61.6 108.5 65.9 55.3 61l.6 54.7
Nematoda 0.02
Oligochaeta 0.04 0.01 . 0.02 0.01 0.02 0.03
Arachnida Hydracarina 0.01 0.01 0.01 0.02
Crustaceae Amphipoda 0.01
Decapoda 0.01
Collembola 0.01 0.03 0.01 0.02 0.01 0.04 0.03
Epl roptera Epl ridse nymphs . .. 0.01 — ks ' 0.06 0.03 0.02 0.02 F
Heptageniidae nymphe 0.14 ''0.08 “0.19 0.05 0.09 0.05 ©0.01 0.02 0.02 0.04 0.07 0.07 0.02 0.02 0.11 0.02
Baectidae nysphr D{pﬂ 0.08 0.08 0.03 0.17 0.21 0.02 0.04 0.04 0.13 0.14 0.05 p.05 0.0 0.05 0.09 0.07 0.11
Plecoptera ny=phs 0.01 0.11 0.10''0.05 0.19 0.01 0.0?::@.1?‘” 0.08. 0.18 0.06 Q.12 0.03 0.20 0.13 0.05 0.06
llemiptera Gerridae adults 0.01
HMegaloptera Sialidae larvae oy ey 0.02
Triclhoptera larvae 0.01 . 0.03 0.03 0.0r :0.05 '0.01 '* 0.0 “'o.10° 0.04 0.04 0.08 0.05 0.07 0.05 0.06
pupae 0.02
Coleoptera Dytiscidae adults 0.01 o s RO ATy Lt 0.03
Hydrophilidae larvae 0.01 i . . 0.01
Elnidae larvae S abomnes et et vy tibied ' 0.0l 0.02 0.01 0.02
Psephenidae larvae G CER T ST T { AT I | IRV —_—
Chelonariidae adults i TR non : 0.01
Limnichidae larvae ' 0.01
Staphylinidae adults 0.02 0.01 0.02
Diptera Tipulidae larvae 0.01 0.01 0.03 0.03 0.04 0.04 0.01 0.01 0.04
Culicidae larvae 0.01 .
Simuliidae larvee 0.04 0.06 0.02 0.01 0.02 0.01 0.01 0.01 0.03 0.02 0.04 0.02 0.09
pupae 0.01
Chironomidae larvae 0.14 0.n7 0.03 0.24 0.08 0.05 0.11 0.07 0.10 0.07 0.10 0.20 0.11 0.15
pupae 0.02
Heleldae larvae 0.15 0.05 0.02
Athericidae larvae 0.01
Total Aquatic Organisns n.42 0.43 0.65 0.25 0.95 0.40 0.16 0.33 0.41 0.51 0.39 0.35 0.23 0.60 0.20 0.61 0.44 0.57
#

Number of invertebrates/w3 of water in drift column,

*%* Spray plane passed over statlion twice. T, = 6:58 pm; Ty' = 8:07 pm.




Aquatic organisms caught in drift net getat

Riviere du Loup Downstream Station,

Table I-5

+ 11 Hay - 18 Hay 1978, Block 102,

Kamouraska County, Quebec

Days before or after application -4 days -3 days -2 days -1 day Spray Day PM +1 day 12 days +3 daya
of 0.210 ke Al/ha fenltrothion AM AH ™ AM '™ AM PM 0 4k hr 41 hr +2 Lo AM PM AH PH AM M
Current speed (m/sec) 1.75 0.82 0.79 0.85 0.79 0.95 0.85 0.88 0.88 0.88 0.88 1.04 0.79 0.55 0.85 0.73 0.61
Volume of drift columm (m3) 79.0 37.0 35.6 76.7 35.6 46.9 76.7 39.7 39,7 9.7 39.7 37.5 15.6 24.8 30.7 65.9 27.5
Hematoda 0.03 0.03 0.03 o0.05 0.03 0,10 0.03 0.05 0.03 0.06 0.04 0.0)
Oligochaeta 0.03 0.03
Arachnida Nydracarina ~0.01 - '0.03 0.03 0.0 0.11 0.08 0.07
Crustacene Decapoda g 0.03
Collembola 0.20 0.20 0.02 o0.01 0.03 0.08 0.05 0.06 0.04 0.03 0.02
Ephemeroptera lleptegeniidae nympha 0.09 0.03 0.14 0.10 0.03 0.12 0.05 0.05 0.13 0.13 0.81 .0.56 0.14 0.28 0.16 0.24 0.33
Baetidne nymphs 0.04 0.03 0.06 0.03 0.03 0.0?"!).(19‘“'0.1:':‘ 0:15 0.13 0.45 0.29 0.21 0.16 0.07 0.06 0.04
Plecoptera nympha 0.03 0.06 0.05 o0.01 0.05' 0.03 0.03 0.13 0.03 0.17 0.04 0.03 0.05
Hegaloptera  Slalidae larvae 0.01
Trichoptera laryas: 0.04'02 =01 0 00.0S "9.08 Mb.02 098139 8%10 "0’13 005 0.20 0.32 0.03 0.08 0.11
pupae 0.01 0.01
Coleoptera DNaliplidae adults T 0.05
llydrophilidae larvae .0.01 9.03‘ 0.03 0.03 J.03
‘Elntdae larvae:  o°1: 0°10,09°00 013 0w, 0 Gy gy 1St w D 0.03
Amphizoidae adults D.ﬂ}_r" I E BTN 5 T R SNRTRE S S R AN TRt I TR < T
Chrysomelidae " adults ' j_;u u.;‘ b FR‘OL'Hd Ged ogal wos oo
Staphylinidae  sdults ' 0.0} 8.0 o .ol 0.03 0.03 0.03
Unidentifted larvae ; e 0.04 0.03
adulres. e 10y 173 ‘0.03 0.03
Diptera Tipulidae larvae 0.04 0.03
Blephariceridae larvae 0.04 0.03 0.05
Culicidae larvae 0.03 0.03
Dixidae larvae 0.06
Simuliidae larvae 0.06 0.01 0.05 0.13 0.20 0.17 0.12 0.06 0.25
pupae 0.03 0.03
Chironomidae larvae 0.34 0.19 0.03 0.05 0.31 0.63 0.03 0.30 0.58 0.43 0.45 0.4 D.48 0.28 0.29 0.18 0.29
pupae 0.03 0.03
Neleidae larvae 0.03 0.03
Untdentifled larvae 0.04
Total Aquatic Organiams '0.61 0.40 0.38 0.50 0.69 0.91 o0.23 0.83 1.34 1.02 2.31 1.51, 1.56 1.44 0.89 0.74 1.06
* Number of invertebrates/md of water in drift column.



Aquatic orgenisms caught in'drift net sete®, 11 Hay - 1B May 1978,

Table I-6

Block 102, Control, Kamouraska County, Quebec

Days before or after application _-4 days -3 days -2 days -1 day Spray Day PM +1 day +2 days +] days
of 0.210 kg AL/ha feritrotiion AH AM PH AM PH AM PH Tre 0 4 he +1 hr {14 hr AN FH AM PH AM ™
Current speed (m/sec) 0.40 0.49 0.38 0.55 0.52 0.55 0.91 0.4) 0.43 0.43 0.43 0.43 0.24 0.33 0.67 0.24 0.27 0.27
Volume of drift columm (m3) 36.1 44.2 34.3 49.6 46,9 49.6 62,1 32.0 32,0 32,0 32.0 32.0 16.8 27.9 56.7 15.2 20.9 20.9

NHematoda 0.06 0.02 .01
Oligochaeta 0.18 0.04 0.06 0.02 0.02
Arachnida lydracarina 0.03 0.02 0.02 0.04
Crustaceae Asphipoda 0.03
Decapoda 0.01
Collembola P 0.06 0.06 0.07
Ephenmcroptera Ephemeridae nymphs 0.03 " LR ' 0.03
Heptageniidae nymphe 0.11  0.07 0.12 0.20 0.02 0.06 0.03
Baetidae ny=phs 0.07 '0D.0% 0.68 0.02 0.02 " 0.03 0.03
Plecoptera nymphs  0.14 0.07 0.03 0.06 0.16 0.16 0.03 0.13 0.28 0.18 0.04 0.29
llemiptera Roteonectidae adults v ' : 0.07 0.05
Megaloptera  Sialidae larvae 0.03 0.03 0.03
Trichoptera larvae 0.03 0.05 0.02 0.04 0.06 0.06 0.03 0.09 ©0.03 0.09 0.13 0.06 0.04 0.02 0.10
Coleoptera Haliplidae adulte 0.01
Dytiscidae larvae 0.06
Hydrophilidae larvae 0.06
adults 0.02 0.06 0.03
Elmidae larvae 0.02
adults 0.02
Limnichidae larvae 0.02 0.03. 0.06
Diptera Tipulidae larvae 0.04 0.07
Culicidae larvae 0.03 0.02 0.08 0.05 0.06 0.02 0.13
Simuliidae larvae 0.07 0.02 0.02 0.06 0.06 0.16 0.06 0.04 0.05 0.29
Chironomidae larvae 0.22 0.05 0.12 0.04 0.13 0,08 .0.15 0.25 0.03 0.28 0.28 0.18 0.04 0.33 0,05
pupae 0.03 0.04 0.02 0,13 0.05 0.05
Heleldae larvae 0.02
Total Aquatic Organisms 0.59 0.42 0.69 0.18 0.35 0.48 0.43 0.56 0.40 0.12 0.74 0.91 0.72 0.16 0.23 0.47 0.96 0.25

e i

*  Number of

invertebrates/m3 of water in drift column.




Table 1-7

Aquatic organisms caught in drift net sets*, 30 May - 7 June 1978,

Block 102, Riviere du Loup, Kamouraska County, Quebec

Dayes before or after spplication =5 days =4 days -3 days -2 days -1 day Spray Day AH +1 day 42 daya 43 days
of 0.053 kg AI/ha aminocarb A FH AM P AM PH AH FH Pre 0 +% hr +1 hr 42 hr PH AM TH AH PH AM
Current speed (m/sec) 0.37 0.37 0.31 0.24 0.37 0.34 0.31 0.34 0.29 0.29 0.29 0.29 0.29 0.27 0.27 0.24 0.24 0.27 0.24
Volume of drift column (m3) 29.2 29.2 32.8 25.4 43.8 38.8  34.1 39.9 ,30.7 30.7 30.7 30.7 30.7 19.8 18.3 23.4 16.9 28.6 25.4
Hematoda 0.03 S
Arachnida Hydracarina 0.03 5 Wi 00T 6°RE D UE 0°03 006 0.12
Collembola 0.03 , 0.03 0.03 0.93 0.06
Ephemeroptera Heptageniidae nymphs 0.03 0.03 0.03 0.02 0.03 0.05 0.12
Baetidae nymphs 0.07 0.12 0.03 0.07 0.0 0.03 0.15 0.06 0.12 0.08
W 0 ! i 0.8y
Plecoptera nymphs gy M Vi B LS 0.07 0.03 0.05 0.04
LI “Ih. O TUR B + L S Rl 1] o
Trichoptera larvae ¥ n..(*\ Cﬁﬂ[‘k 'ﬁ.b‘! o —‘.9'03 03 0°0e 0.03
Coleoptera llydrophllidae adults 0.03 . 0.02 0.05 0.03 0.04
Elmidae adults 0.03 0.04 0.03 i L 0.06 0.04
Chelonariidae larvae 0.03
Staphylinidae adults 0.12 F ) | 0.06
Unidentified adults 0.06
Diptera Dixidae larvae L atuy 0.06
Siwuliidoe larvae 0.41 0.31 0.39, .. 0.05 ..0.32 0,18 1.17 1.01 0.39 1.01 0.78 0.56 0.93 0.13 1.77 0.67 0.47
pupae 0.09 0.05
Chironomidae larvae “0,08 0.03 0.03 0.03 0.05 0.11 0.12
pupae 0.06 0.14
Total Aquatic Organisms 0.54 0.46 0.36 0.63 0.11 0.21 0.4 0.21 1.27 1.07 0,49 1,07 0.90 0.86 1.34 0.13 2.37 0.85 0.63

* Husber of lnvertabratealn3 of water in drift column.



Table 1-8

Aquatic organisma caught in drift net petu*, 30 Hay - 7 June 1978,

Block 102, Riviere du Loup Downstream Station, Kamouraska County, Quebec

? e ey
Days before or after application -5 days -4 daye -3 days -2 days -1 day Spray Day AH +1 day {;_ﬂgzgﬂ_ﬂ_i}_ﬂgig_
of 0.053 kg Al/ha aminocarh ) AH PH AH PH AM PH AM PH Pre 0 4% hr 41 hr  +2Zhr +3 hr _PH AH PH AM PH AM
Current speed (m/sec) 0.52 0.52 0.39 0.43 0.49 0.43 0.40 0.43 0©.37 D.40 0.40 0.31 0.37 0.40 0.37 0.34
Volume of drift colu=n (=) 68.9 66.0 74.2 74.6 93.3 B1.9 76.1 72.8B 62.6 #**64.3 akgL.] *A64.3 AAG4.3 66.0  45.1 41.5 56.3 45.1 62.6 57.5
Hematoda 0.0 0.03
Arochnida llydracarina 0.02 0.0% 0.05 0.01
Ephemeroptera Heptagentidae nymphs 0.04 0.09 0.05 0.03 0.02 2 0.01 0.02 0.05 , 0.02 0.03 0.02 0.06 0.02 0.09 0.02 0.02 0.04
Baetidae nymphs 0.07 0.0 0.05 0.01 0.02 . 0.02 0.03 0.02 0.02 0.02 0.04 0.05
Plecoptera nympha 0.02 0.05 : 0.02 0.05 0.02
llemiptera Hescveliidae  adults 0.02
Saldldae adults o PR 0.02
Trichoptera larvae 0.09 0.02 0.04 0.03 0.01 0.01 0.05 0.02 0.04
Coleoptera El=idae larvae 0.01 0.01
adults ' 0.01 & i
Hydroscaphidae adults 0.02
SEBPh,liﬂiﬂﬂu adulte E . g [T ST o L . 0 L 0.02
Diptera Tipulidae larvae 0.02 0.01 0.01 0.02 0.02 0.02 0.02
Simuliidae larvee 0.05 0.03 0.14 0.01 0,11 0.16 0.17 0.06 0.12 0.06 0.07 0.11 0.07 0.22 0.14 0.04
pupae 0.02
Chironomidae larvae 0.03 0.04 0.03 0.04 0.01 0.06 0.06 0.05 0.02 0.07 0.02
pupae 0.02 0.02 0.02 0.02
Heleidae larvae 0.02 ' .
Total Aquatic Organisz=s 0.26 0.30 0.29 0.14 0.25 0.02 0.03 -ﬂ.ﬂﬂ 0.27 0.38 0.31 0.16 0.14 0.14 0.11 0.24 0.11 0.39 0.26 0.14

#* HNHumber of invertebrates/md of water in drift column.

4% VYplume of drift column is an average of the pre-spray
and +3 hr values.




Tabtle 1-9

Aquattc organless caught in drlft net weta®, 1% Hay - 3 June 1978,

bleck 109, Riviers Chaudlere, Famoursshs County, Quebec

Days belore or alfter spplication =1 days =3 daye =2 days =1 day Spray Day I +1 day 42 days +1 daye
of 0.03) kg Al/he sminocarb AH [ AH rH A ™ AH TH “irH'  AM Pra '] thhe 41 hr 42 w AR rH AN M AH FH
Current wpeed (mfeec) 0-82 0.7 ©0.71 0.91 0.76 0.82 0.95 1.04 1.05 0.98 O0.E8 0.88 0.83 0.88 0.88 0.88 0.08  1.0f ess 0.70 0,70
Volume of defft colum (w)) 69.4 107 1235 77,0 643 2081 1715 167.0 1820 6.9 2DB.2 238.7 218.2 218.7 210.1 I3B.B 13A.8  139.3 130.7 1399 166.6
Nemat ommir pilin 0.02 0.01 0.01 . 0.01
Mewatida 0.02 0.02 0.02
Dilgochaets 0.01 0.02 o0.01 0.01 0.01 0.01
Gantropads o.e
Telecypuda Sphaeridas 0.01
Arachnida Mydracating 0.0), 0.01 0.0l 0.01 o.01
Crustacess Decapoda o.01
Collewhala :_\ . 2 ntrs w 0.0 0.01 J.01 n.o01
Filiemeropters Ephemearidea nyspha 0.06" N5 0N o
Neptagrniides nysphs 0.07 0.06 0.06 0.0 0.0 0.01 0.0 0.0 0.0) 0.01 0.01 0.0 o0.m 0.04 0.0  0.00 g.0
Ractidae nymphs  0.03  0.01 Q.04 0.0 0.0 ©0.10 0.01 0.10 0.0 0.08 0.01 0.031 0.01 0.02 0.0 0.06 g.01 o0.01
Mdonats Comphildae nysphe 0.0l
Plecoptera symphe 0.01 0.04 0,02 0.0 N°nO} 0.01 0.01 w0.01 0.02 0.01
Memiptera lehr Idae nymphe “ vos 0.01
Hegalopters Corydalidas latvae Le [T o o b.ai>
Trichopters larvae 0.01 0.0 0.01 0.02 0.01 0.0l 0.01 0.01 o.04 0.01
prpse 0.0l 0.0
Lepldoprera €. fumilerans lervae 0.01 0.0l 0.01
Unident ilIrd  larvae 0 0°osx 0-a: 0.01 0.02
Colroptera Haliplidae sdults 0.01 0.01 o.o1 0.0l
Dytiscidae sdulta ST n s 0.01 0 ns B0 (18,01 0.01 0.01
Wpdeophllldes  sdulta 0.81 ~,0.015 |, 0.02 0 " oo 0.0, - 0.01
Elnidas larvee ! R8sy o.01  0.07 e ’u.np d.01 .0 v lol 0.00 0.01
sdulen nee o.01 0.01 o0.01 o.01 p.01 001
Faephentidae lar o.o1
Chrysumelidas sdults D.0L wear T 0.0l
Staphylinides adulte 0.01 0.02 0.0}
Dlpters Tipulldae larves 0.01 0.01 0.01
- pupse wy ‘e il u b0t 0.01 ’
Elepharicaridae larvas 0.01 .02 o.of 0.01 .01 0.01 .
pupse  0.01 0.01 Bty : 4
Cullclidae pupae  0.01 0.02 ' )
Shmalfldua Yervas 0.01 0.06 0.01 0.02 0.11 0.0z 0.0 0.001 0.06 0.0 0.01 0,09 o0y 009 0.7 002 0.07
pupas 0.0l
Chlroncmidss  larvae 0.04 0.02 0.02 0.04 0.05 0.0 0.02 0.01 0.0) 0.05 0.01 0.07 0.0 0.06 o.0p 99 002001 002
pupse 0.01 0.01 o0.01 0.01 0.01 0.01 0.01 ©.01 g0t 992 om 0.01
lelaidae pupse , 001 oo 0.01 a.0}
Atharicidas latvan 0.01
Tabanldae larvae 0.0
Total dquatle Orgauiome 0.21 0.3 0.17 6.0y 0.21 0.22 033 0.2 0.23 0.08 0.27 0.10 0.12 0.1 0.6z o.08 o.21 O3 030y ok
4 Musber of lovertebrates/n’ of water fn drift colusn.
4% Ou tha evenlng of | June 1978, thers was & spray in
Block 109 south of (he sampling sratlvas An edd |-
tloasl PH drift (M') ves takan 2 bours afier the
fleat deift (PM) to determine any tmpact dus to Jeife
or dovnatress movesent of the chemical,
haa

On & Juae 1978 (M), current speed could nat be
=essured dus to » defective current metar, Viluse
ef Jrift colusa wae caliulated uslng the curient
spred from 42 day AM.



Table I-10

Aquatic organisms caught in drift net scts®*, 29 May - 5 June 1978,

Block 109, Riviere Ouelle,

Kamouraska County, Quebec

Days before or after application -4 days ~3 days =2 days -1 day Spray nﬁy AM +1 day +2 daysn 43 days
of 0.053 kg Al/ha aminocarb AM M AM PH - AM FH AM PH  #kpH' 1] 4% hr  +1 hr +2 hr  PM AH PH AM " AM
Current speed (m/sec) 0.43 0.37 0.38 0.40 0.34 0.34 0.27 0.34 0.34 0,31 0.31 0.31 0.31 0.31 0.27 0.27 0.31 0.31 0.24
Volume of drift column (n3) 34.0 57.4 61.1 40.6 28.B 74.8 38.1 71.9 71.9 42.8 42,8 42,8 42.8 42.0 3B.1 38.1 43.7 64.3 47.7
Nematomorpha 0.01
Oligochaeta 0.02 0.02
Arachnida Hydracarina 0.03 0.04 0.02 0.02
Collembola 0.02
Ephemeroptera Heptageniidae nympha 0.03 0.03 0.10 0.0l 0.15 €.21 G.07 0.05 0.02 0.03
Baetidae nympha 0.09 0:17 0.10 0.01 0.03 0.01 0.24 0.09 0.05 0.14 0.09 0.05 0.05 0.02 0.17
Plecoptera ny=phs 0.01 0.05 0.12
llemiptera Unidentiffied adulte : 0.01
Tcichoptera larvae 0.06 0.03 0.04 0.01 0.02 0.02 0.03 0.02 0.02
pupae BT 0.01
Coleoptera Dytlecidae adults 0.01
Hydrophilidae adults 0.03 dg.o1 Fanh
Elmidae larvae P . 0.02 0.07 0.02
adultse 0.04 0.02
Diptera Tipulidae larvae 0.04 y = 0,01 0.02
Blephariceridae larvae 0.02 0.02 0.03
Simuliidae larvae 0.09 0.17 0.07 0.05 0.03 0.03 0.08 0.14 0.21 0.96 0.96 0.08 0.09 0.02 0.15
pupae 0.02
Chironomidae larvae 0.03 o0.10 0.03 0.18 0.06 0.06 0.02 0.02 0.09 0.02 0.05 0.02
pupae D.09 0.01 0.05 0.04 0.03 0.05 0.02 0.02
Heleldae pupae 0.02 0.05
Tabanidae larvae 0.01
pupae 0.02
Total Aquatic Organises 0.36 0 0.08 0.53 0.43 0.13 0.29 0.19 ©0.58 0.55 0.39 1.40 1.32 0.13 0.03 0.19 0.18 0.10 0.36

* Number of invertebrates/md of water in drift column.

*%  On the evening of 1 June 1978, there vas a spray in Block 109,
south of the sampling stations.
was teken 2 hours after the first drift (PH) to determine any
impact due to drift or downstream movement of the chemical.

An additional PH drift (PH')




Aquatic organisms caught in drift net sets®,

Table I-11

Riviere Ouelle Downstream Statien, Kamouraska County, Quebec

29 May - 5 June 1978, Hlock 109,

*  HNumber of Invertebrates/m? of water in drift column.

Volume of drift column {s an average of the pre-apray and 43 hr values.

Days before or after npplication -4 days --3 dayn -2 days -1 day Spray.Day AM +1 day +2 days +3 days
of 0.053 kg Al/ha nminocarb AH PH AH PH AM PH AH PH Pre 0 14 hr +1 hr +2 hr 43 hr PH AM PH AM PH AH
Current speed (m/sec) 0.43 0.15 0.76 0.82 0.67 0.73 0.61 0.58 0.70 0.73 0.58 0.64 0.67 0.61 0.55 0.32
Volume of drift column (ma) 30.8 23.7 107.2 106.4 75.6 98.8 68.8 111.2 121.4 #%122.5 **122.5 #*122.5 %%122.5 123.5 78.5 61.4 75.6 61.9 81.4 77.0
Nematomorpha 0.01 . 0.02" :
0ligochaeta 0.01 0.02 0.01 0.02
Arachnida llydracarina 0.18 0.52%% o bv AThe Otmg @7 ey
3
Ephemeroptera Heptageniidae nymphe 0.03 0.01 0.08 i 0.02 i 0T 0.01 0.01
Baetidae nymphs 0.01 0.07 < 0.01 0.06 0.03 0.03 0.01 0.01 0.01
Plecoptera nyesphs 0.01 0.02 0.03 0.014-y,, 0.01
Trichoptera larvae 0.03 0.01 Sy 0.0207 0.02 0.02 0.02 0.01 0.01
: pupae n'ot 0.01
Coleoptera Haliplidae adults 0.01 0.01 g:01
Dytiscldae adults “g.01 L L ol e
Gyrinidae adults 0°0f 0.01
Elmidae larvae 0.03 0.01 0.02
adults f.02 LN
Staphylinidae  adults o 0.01:- 5 (i 0 QT ¢°Bs O°GT O30 wog n
Diptera Tipulidae larvae : : 0.G30% @710 v n° 13 0°3 g.01 0.02 0.01 0.02
pupae J
Blephariceridae larvae 0.05
Dixidae pupae 2 0t 0.01
Simullidoe larvae 0.13 0.01 0.05 0.01 0.02 0.01
pupae N 0.01
Chironomidae larvae 0.08 0.03 0.08 0.03 0.02 0.16 0.01 0.06 0.09 0.02 0.08 0.04 0,05 0.03
pupae 0.05 0.01 0.04 0.05 0.01 0.09 0.05 0.03 0.03
lleleidae pupae 0.01 0.01 0.02 0.01
Tobanidae pupae 0.01
Empididae pupaoe 0.01 0.01
Total Aquatic Organlame 0.35 0 0.28 0 0.61 0.06 0.08 0.02 0.38 0.03 0.13 0.24 0.06 0.23 0.02 0.02 0.06 0.16 0.09 0.04



Table I-12

Botko- fauna populations*, 12 Hay - 26 June 1978, Block 102,
Ruispeau Blanc**, Karmouraska County, Quebec
12-13 Hay 18 Hay » 31 Hay 7 June 14 June 20 June 26 June
Hematomorpha - - - —_ — 0.3 % 0.5 -—
Hematoda 0.3 £ 0.5 0.5 £ 1.0 0.5 ¢ 0.6 0.3 % 0.5 - 0.3 £ 0.5 -=
Oligochaeta - -— 0.2 £ 0.5 — 0.3 ¢ 0.5 -— -
Arachnida Hydracarina —_— - 0.3 2 0.5 -— - 0.B ¢t 1.0 1.3 £ 1.9
Collembola - _— —_— 0.2 ¢ 0.5 — - -
Ephemeroptera Heptageniidae nymphs 0.8 1.0 0.5+1.0 3.2 2 3.3 9.0 2 7.5 7.2 % 6.1 1.8 ¢ 1.5 1.0 ¢t 1.4
Baetidae nymphs 1.8 2 1.7 0.8 0.5 3.5 1.5 4.0 ¢ 1.2 3.8 ¢ 1.0 2.0 ¢ 1.8 1.5 ¢ 1.7
Plecoptera ny=phe 0.5t 0.6 1.3 ¢ 1.3 0.3 £ 0.5 1.321.3 0.3 t 0.5 0.8 1.0 0.3 ¢ 0.5
llemiptera Hacroveliidae adults - —_— — 1 — -— - 0.3 t 0.5
Hegaloptera Sialidae larvae 0.3 £ 0.5 W ol —— - s 0.3 & 0.5 -
Trichoptera larvae 0.8 £ 1.0. 1.8 £ 1.0, 2.8 £ 4.3 7.5 ¢ 8.1 1.0 £ 1.4 5.1t 4.0 2.5 ¢t 2.4
pupae " 0.3 £ 0,5 0.3:%:0:5 e 0.3 £ 0.5 0.3 £ 0.5 -
Coleoptera Dytiscidae adules _— _ —_ — - 0.3 £ 0.5 -—
Elmidae larvae - 0.3 £ 0.5 - 0.5 ¢ 0.6 0.5 t 0.7 0.3 & 0.5 1.5 ¢t 1.9
adults -_— . L. 2:8 £ 3.2, 1.5 £ 0.6 0.3 ¢ 0.5 1.5+ 1.9 1.5 £ 1.3
Diptera Tipulidae larvae 0.3 = 0.5 0.5 2.0.6 0.8 1.5 0.5 t 0.6 0.3 2 0.5 0.3 t 0.5 -
Simuliidae larvae - -- -- 12225 0.3 £ 0.5 1.3 ¢ 19 0.3 ¢ 0.5
Chironomidae larvae 0.5 £ 0.6 -— 4.3 ¢ 6.6 2.8 2.2 2.0 ¢t 0.8 0.8 ¢+ 1.0 2.3 ¢ 1,1
pupae -— -- - - 0.3 ¢ 0.5 _ -
Heleidae larvae - - - — - 0.3 £ 0.5 0.3 2 0.5
Unidencified larvae , 0.3 t 0.5 . - - - 0.5 t 0.6 -_— -
Total Aquatic Organiems 5.0 ¢ 3.6 5.821.3 19.0 £.22.4 28.8 t 10.6 17.3:¢ 7.9 16.0 ¢ 8.3 13.0 £ 4.3

* Mean numbers and standard deviations of organisms collected in four 0.093 =
*% Spray dates for Rulgseau Blanc Station:

3 June 1978 aminocarb
16 June 1978 aminocarb

0.053 kg Al/ha
0.053 ke AI/ha

2 Surber samples.
15 Hay 1978 fenftrothion 0.210 kg Al/ha -




Oligochneta
lirudinea
Gastropoda

Crustaceae

Ephemeroptera Ephemeridae

Odonata
Plecoptera
Hemiptera
llomoptera
Hegaloptera

Trichoptera

Coleoptera

Diptera

Table 1-13
Bottom fauna populations*, 12 Hay - 26 June 1978, Block 102,
Riviere du Loup**, Kamouraska County, Quebec
12-13 May 18 Hay 31 May 7 June 15 June 20 June 26 June
18.0 ¢ 15.8 14.31 % 14.8 2.3t2.6 2.5+ 2.1 11.0 + 10.6 0.3 ¢ 0.5 4.8 t 2.4
- - 1.8 £ 3.5 - — - -
-— 0.3 £ 0.5 -— -— 0.3 £ 0.5 - 0.3 ¢ 0.5
Decopoda - 0.3 & 0.5 0.5 t 0.6 —-= - - -
nymphs 0.3 ¢ 0.5 - - - - 0.3 ¢ 0.5 0.3 £ 0.5
Heptageniidae nymphs 3.0 £.2.6 20.5 + 18.1 18,5 £ 12.2 34.8 t 14.6 10.0 ¢ 7.0 31.5 £ 11,9 25.8 t 21.9
Baetidae nymphs 0.5 ¢ 0.6 2.3 ¢ 2.2 2.0 2.7 12.0 £ 5.4 22.8 ¢ 15.8 29.5 ¢ 30.2 30.5 ¢ 10.9
Gomphidse nymphs i 2033:2,045 S e 70.3 ¢ 0.5 0.3 £ 0.5 -— 51t 0.6
nymphs 1.8 ¢ 2.1 8.8.% 9.9 2,5.%3237 423 ¢ 1.3 2,3t 0.5 2.8 £ 2.1 6.3:2:2,2
Saldidae _adults — W043:2.0,5 - I s - -
adults - — — 0.3 ¢ 0.5 - - -
Sialidae Jurvae - 032,05 0.5 206 —— — - --
.., darvae 1.0 2 1.4 ;?,,a-,: _:i,p LS 2322 1.3 1 1.0 10.8 ¢ 5.2 1.8 ¢+ 1.7
or o RUPEE == 0.3 t 0.5 -~ - - 0.5 £ 0.6 -
llnllplidln‘"““‘n‘gults - 0.3t 0.5 — 2.0 £ 2.7 08415 0.8 ¢ 1.0 -
Dytiacidne lh!fdull:t P ol D3¢ p.§ I+ 02 T 1 - — 5
Elmidae . Jarvae P.} 0.5 WHTT O 2 i R i 08 1.0 == .3 0.5 0.8 + 1.0
woeBfjults | —e noaTToIn (A6 T I | 8.0 ¢ 0.5 0.8 £ 1.5 2.0 ¢ 3.4 3.3 ¢ 3.0
llydrophilidae adults - - -_ EERES - - 0.3 2 0.5
llydroscaphidae adults - 0.3.%1 0.5 nor-rou2 - - -— --
Tipulidae larvae 0.8 t 0.5 1.3 £ 1.5 0.5 £ 0.6 1.3 ¢+ 1.5 2:3 ¥ 1.7 0.5 t 0.6 1.8 ¢ 1.5
Sirulitdae larvae -_— 1.0 £ 2.0 - 0.1 ¢ 0.5 -_ 0.5 £ 0.6 -
Chironomidae Jarvae 2.0 ¢ 2.3 1.5 7.7 13 2.5 1.0 £ 1.2 3t 1.0 1.8 ¢+ 2,1 3.5 2 4.7
nunae - - <3 0.5 - 0.3 £ 0.5 - -
lleletdae larvae 0.3 t 0.5 - -— - — -— =
Empididae larvae o - ) - = o 0.1 £ 0.5 -
Stratlomyldae larvae - 0.3 £ 0.5 - - - - -
Unidentified prepupae - = e e i 0.3 ¢+ 0.5 —=
27.8 t 16.2 65.0 * 51.5 31.5 ¢+ 19.8 61.8 + 16.6 53.0 + 30.8 B1.5 % 36.5 79.8 t 37.4

Total Aquatic Organiems

* Hean numbers and staudard deviations of organisma collected in four 0.093 m2 Surber samples.

% Spray dates [or Riviere du loup station:

15 May 1978

fenitrothton

0.210 kg Al/ha



Table I-16

Bottom fauna populations*, 29 HMay - 18 June 1978, Block 109,

Riviere Chaudiere**, Kamouraska County, Quebec

29 Hay 5 June 9 June 18 June
Nematomorpha - -- 0.3 ¢ 0.5 -—
Oligochaeta 0.8 £ 1.5 7.3t 7.8 0.8 1.5 5.0 £ 4.7
Gastropoda - 0.3 t 0.5 0.3 ¢t 0.5 -—
Arachnida Hydracarina 1.5t 1.9 e s sied e
Crustacene Decapoda el 0.3 t 0.5 — -—
Epliemeroptera Ephemeridae nymphs R - 0.3 £ 0.5 —_
Heptageniidae nymphs . = 13.5 % 5.8 9.3 ¢ 7.8 15.5 ¢ 6.8 14.3 ¢ 8.1
Baetidaae nymphs 16.0 £ 6.2 5.0 ¢ 4.4 8.8 ¢ 6.2 9.5 £ 8.7
odonata Comphidae nymphs | 0.5 £°0.6 ' Jose2.d T - G052 1.0 0.5 ¢
i $Y, b 0
Plecoptera nympha . 5.3 .24 4.3t 3.9 5.3 2.1 6.5 ¢
Hegaloptera Sialidae larvae . - y —_ 0.3 £ 0.5 -—
Corydalidae larvae = 0.8 t 1.5 0.5 t 0.6 2.3 1.9 1.8 ¢+ 1.5
Trichoptera larvae ... 6.0 £23. ..55%3.5 2.8¢t1.0 7.0 t 6.8
pupae e T ey == 0.5 = 0.6 0.8 £ 1.5
Coleoptera Dytiscidae adults - - - 0.3 £ 0.5 -
Hydrophilidae sdults 0.3 £ 0,5 0.3 £ 0.5 0.3 £ 0.5 -
Elmidae larvae ; 1.5 t.0.6 1.5 £ 3.0 0.8t 1.0 3.0 t 4,7
adulte 0.3 t 0.5 - 0.3 t 0.5 -
Psephenidae larvae 0.3 %;0.5-. 10.B £ 0.5 1.3 % 1.0 0.5 ¢ 0.6
Diptera Tipulidae larvae 0.8 ¢ 1.0 0.8 £ 0.5 0.8 ¢ 1.0 0.8 ¢ 0.5
’ pupae 0.5 t 0.6 0.3 t 0.5 - 0.3 * 0.5
Simuliidae larvae 0.3 ¢ 0.5 -— -— ]
pupae 0.5 t 0.6 - = -
Chironomidae larvae 1.5 £ 1.0 2,1 ¢ 1.7 3.3 1.3 2.3%1.0
pupae - 1.0 £ 1.4 1.0 £ 0.8 0.3 ¢t 0.5
Athericidae larvae 0.3 ¢ 0.5 - - -
Empididae pupae 0.5 £ 1.0 - - -
Total Aquatic Organisms 50.8 ¢ 9.0 40,3 £ 22.5 45.0 ¢ 6.9 52.5 t 23.4
- * Mean numbers and standard deviations of organisms collected
in four 0.093 m? Surber samples,
**  Spray dates for Riviere Chaudiere Stationy 2 June 1978 aminocarb 0.053 kg Al/ha
7, 9, 10 June 1978 aminocarb 0.053 kg Al/ha




Table I-17

Bottom fauna populations*, 29 May - 18 June 1978, Block 109,

Riviere Ouelle**, Kamouraska County, (Quebec

29 May 5 June 9 June 18 June
Oligochaetn . 0.8 £ 1.0 - - 3.3 £ 2.8
GCastropoda -+ 23,512,606 2.0 2.8 - =
Crustaceae Decapoda ' :I " 0.3 £ 0.5 - s
Ephemeroptera Ephemeridae ‘__njrjnphs e 3 0en 3 90.3 0.5 = =
Heptageniidae '~ nymphs * ®I1[8Y% 4.6% 7 7 713.3 £ 12.5 10.8 + 3.3 16.0 t 8.0
Baetidwe" rnymphs 1 9o+t 4.Bo g 7 p5.8 2 4.4 5.8 5.6 4.5 £ 1.7
[aa 247 Y aps - -
Odonata Comphidae  ,.inymphs ; ; J1.5.% 1.3;.,7, ;0.5 £ 0.6 0.8 * 0.5 2.0 + 1.4
Plecoptera 1 _"',','l‘-'““ T pyephs 7 6v3%2% 22000 T 9.3 2 202 7.0 + 2.5 6.0 £ 1.8
T R - : - i
Trichoptera i larvae 8.8 £5.6 5.8+¢4,3 = B8.5:8.8 5.5 % 5.5
cpupns oy 11302 240555 53y vz 0.3 ¢+ 0.5 -
Coleoptera Haliplidaz: ivradults o'y 1 1 >— 0z r 8.3 2 035 0.3 £ 0.5 -
Dytigcidae '""faftults -0.3 0.5 - - N s R
Elmidae qselarvae ., 3¢3,% 2.2, , . 4-2.0 £ 2,2 T.0 % 5:7 5.0 £ 3.4
T L pfdults 0.5 £ 0.6 1.0 £ 0.8 1.5 £ 3.0 1.0 £ 0.8
128 LI Al pambie 0t N0 | J S 2 LI
Psephenidae ‘larvne 2.5 % 4.4 il B A ¥.341.3 1.5 + 0.6
LREEE & AU R R 1o g . °0 R 4 4
Diptera Tipulidae: | .« u..-larvae ; - ,0:5;! 1.0, ]; ;A; - 0.3 %:0:5 1.3 = 1.9
Blephariceridae-larvae 0.3t 0.5 e B3 20,5 - -
A Dixidae. pupae 0.3 % 0.5 ; - -— e
Chironomidae larvae 3.3.:% 1.5 1.0 £ 1.4 9.0 + B.8 8.8 = 11.5
pupae 0i3 % 0.5 1.0 £ 1.4 0.5 + 1.0 1.0 * 1.4
Total Aquatle Organisma 52.5 % 19.5 37.3 = 29,1 56.8 ¢+ 36.8 55.8 * 30.3

%  Mean numbers and standard deviations of organisms collected
in four 0.093 m? Surber samples.
**%  Spray datea for Riviere Ouelle Station: 2 June 1978 aminocarb 0.053 kg Al/ha
9,10 June 1978 aminocarb  0.053 kg Al/ha
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Table I-18

Bottom fauna populations*, 29 May - 18 June 1978, Block 109,

Riviere Ouelle Downstream Station**, Kamouraska County, Quebec

29 May 5 June 9 June 18 June
Oligochaeta 0.5 t 0.6 0.3 £ 0.5 0.5 + 1.0 0.5 £ 0.6
Gastropoda 0.3 t 0.5 == - ==
Arachnida Hydracarina - -— - 0.3 £ 0.5
Ephemeroptera Heptageniidae nymphs 19.0 t 9.4 2.5 £ 7.5 3.3 1.5 24,8 + 3.2
* Baetidae nymphs 4.0 ¢t 3.6 7.3.% 5.1 1.0 + 0.0 12.8 £ 7,0
Odonata Gomphidae nymphs - an. ==
Plecoptera nymphs 3.3t1.0 3.5+1.3 0.5 t 0.6 3.3+ 1.3
Hegaloptera Corydalidae larvae - -— - 0.5 £ 0.6
Trichoptera larvae 14.8 ¢ 12.1 74.5 £ 37.3 1.5 ¢ 0.6 16.3 t 14.5
pupae - 0.5 t 0.6 - =
Coleoptera Elmidae larvae 4.3 £ 3.1 1.0 £3.2 - 3.8 £ 1.7
Paephenidae larvae 0.5 £ 0.6 - 0.3 t 0.5 s
Staphylinidae adults — - - 0.5 £ 0.6
Diptera Tipulidae larvae — 2.0 £ 1.4 - 1.8 + 1.7
pupae -_— 0.8 1.0 - 0.3 £ 0.5
Chironomidae 1larvae 5.8 £ 4,9 5.8 £ 5.5 2.0t 1.8 5.3 ¢+ 3.8
pupae 1.3 1.0 1.8 £ 1.3 8.3 .05 2:3 1.3
Dolichopodidae larvae 0.3 ¢ 0.5 - — ==
Total Aquatic Organisms 53.8 ¢ 25.7 107.0 t 51.9 9.3 ¢+ 2.2 72.0 + 23,7

* Mean numbers and standard deviations of organisms collected
in four 0.093 m* Surber samples.
** Spray dates for Riviere Ouelle Downstream Statfion: 2 June 1978 aninocarb 0.053 kg Al/ha
9,10 June 1978 aminocarb 0.053 kg Al/ha
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Table 11I-1

Terrestrlal organisms caught in drift ner sets*, 7 Hay - 14 May 1978,
Block 101, Riviere Manie, Famouraska County, Quebec

-4 days -3 days -2 day -1 day Sprey Day PH +1 day +2 daya +3 days
Days before or after application
of 0.053 kg AL/l aminocarb AM M AH 4.} FH AH I're 0 4+ hr +1 hr +2 hr AH I'H AH PH AH H

Current apeed (m/sec) 0.70 0.70 0.7 O0.80 1.00 O0.70 1.50 1.50 1.50 1.50 1.50 1.60 1.13 0.91 0.91 1.52 0.58
Surface area of drift colum (=?) 79.0 79.0 84.6 90.2 112.8 79.0 169.2 169.2 169.2 169.2 169.2 180.5 127.5 102.7 102.7 171.5 65.4
Arachnida Araneida 0.33 0.76 0.18 0.18 0.06 0.18 0.22 0.24 0.10
I'lecoptera adults 0.12 0.55 ©0.27 0.13 0.41 0.24 0.30 0.06 0.06 0.11 0.20 0.06
lepldoptera C. fumiferanz larvae 0.06 0.06 0.10 0.12 0.15

Unidentified larvae 0.13
llymenoptera Formicidae adults 0.08

Unidentified adulte 0.13 0.13 0.12 0.09 0.12 0.18B 0.12 0.06 0.35
Diptera adults 0.12 0.11 0.09 0.06 0.24 0.10 0.12 D015
Totnl Terrestrial Organisms 0.13 0.26 0.36 0.99 0.45 0.89 0.59 0.60 0.54 0.12 0.42 0.39 0.56 0.20 0.30 0.65 0.30

* MNumber of invertcbrates/ 10 m? of surface area of drift column.



Table 11-2

Terrestrial organisms caught in drift net seta*, 7 Hay - 14 May 1978,
Block 101, Riviere du Loup, Kamoursska County, Quebec

Days before or after application =4 days =3 days =2 days -1 day Spray Day FH +1 day +2 days +3 days
of 0.05) kg AI/ha aminocarh AH PM AH PH PH AM Pre 0 +4 hr +1 hr 42 hr AH PH AH PH AH PH
Current speed (m/sec) 0.95 1.00 1.20 1l.40 1.20 1.40 0.98 0.95 0.76 0.76 1.01 1.07 0.79 0.67

Surface area of drift column (=2) 107.2 112.8 135.4 315.8 135.4 157.5 110.5 _T*lﬂﬂ.g *2108.9 #*108.9 107.2 85.7 B5.7 113.9 120.7 89.1 75.6

Arachnida Aranelda 0.09 0.18 0.03 0.15  0.06 D.I?PI ~0.28 0.18 0.37 0.47 0.12 0.12 0.18 0.11 0.40

Plecoptera adults 0.09 0.36 0.37 0.22 0.30 0.13 1.18 e 0.28 1.56 2.30 0.60 0.58 0.23 0.35 0.17 0.11 0.13

llemiptera edults 0.09 0.2

Homoptera adults l 0.09

Trichoptera adults - 0.28 0.12

Lepidoptera C. fumiferana larvae I e 0.12 1.06
Unidentified Ilarvae 0.09 0.07 : [ g 0.37 0.12 0.67 0.27

pupae 0.07

Hymenoptera Formicidae adulta 0.03 S, = i : 0.13
Unidentified adultse 0.09 0,18 0.37 0.15 0.18 0.09 0.28 0.55 0,09 0.93 0.35 0.09 0.08 0.67 0.40

Diptera adults o8 312 1.10 0.12 0.12 0.18 0.08 0.45 0.13

Thysanoptera 0.12

Total Terreatrlal Organisms 0.27 0.81 0.74 o0.28 0.74 0.19 1.81 0.65 5.88 4.32 1.25 2.22 1.06 0.80 0.33 2.01 2.52

* Numher of invertebraten/10 w? of surface area of drift column.

Surface area of drift column i{s an average of the pre-spray and
+2 hr values.




Table II-3

Terrestrial organisms caught in drift net sets*, 8 May - 14 Hay, 1978, Dlock 101,

Riviere du Loup Downstream Station, Kamouraska County, CQuebec

Days before or after application - 3 days -2 days -1 day Spray Day PH +1 day 42 days 43 days
of 0.053 kg Al/ha aminocarb AM' PH' Ax' Py’ PH A4 PH _ Pre 0 4% hr +1 hr +2 hr AM PH AM 'y AM PH
Ll
Current epeed (m/sec) 1.00 1.10 1.20 1.30 1.30 0.75 DJ&D 0.78 0.78 0.78 ©0.78 0.78 1.20 0.85 1.34 1.19 1.16 0.8B8
! i &) 0 9 J n2
Surface area of drift column (w2) 282.0 510.£1 338.ﬂn 366.6 0323.6 B4.6 90.2 B88.0 B8B.0 BB.0 BB.0 88.0 135.4 95.9 151.2 134.2 130.9 99.3
40
Arachnida  Araneida T 811 0.24 0.57 " +0.23 0.23 1.25 0.13  0.22 0.15
Plecoptera adults 0.11 0.12 0.11 ~0.11 0.11 0,07 0.10 0.07 0.07 0.23 0.10
Homoptera adules “cﬂ.ll 0.10 0.10
LI AT
Lepidoptera C. fumiferana larvae 0.11 4.49 0.27 1.27 0.38 0.10
Unidentified larvae 0.04 3
= i 0t AR 10 0oy 1% 059 4
llymenoptera adults ; ¢ ¢ . d.ig 0.34 0.07 1.25 0.27 0.22
n'iy o3 01 " one 0" %) 0xn o
Coleoptera adulte 0.06 0.23 0.07 0.15 0.10
Diptera adules  0.04 0.27 0.11 0.11 0.73 0.22 0.15
e, LT L I TR ewatd oA vl
i s Yoy v [
Total Terrestrial Organiams 0.08 0 0 0.55 D.&h 0 1.36 0.11 0 0.56 0.34% 0.21 7.92 0.74 2,00 1.06 0.40

* Number of invertehratea!lo“mz of surfoce area of drift column,

Drift samples denoted by AM' or PH' were taken using plankton nets,
all others were taken using standard drift nets,



—

Table 11-4

Terrestrial organiems caught in drift net sets*, 11 May - 18 HMay 1978,
Block 102, Riviere du Loup, Kamouraska County, Quebec

Days before or after spplication -4 days -3 days " =2 days =1 day Spray Day PH +1 day +2 days +3 days

of 0.210 kg Al/ha fenitrothion AH AM PH___ AM PH AM PH 0+ hr +1 hr #**0" #ak¥ Kb  AM PH AH PH AM PH
Current speed (m/sec) 0.80 0.87 0.92 '0.91 0.64 0.98 1.07 0.98 0.98 0.98 0.98 0.98 0.91 1.35 0.85 0.98 0.97 0.97
Surface area of drift column (m?) 112.8 122.7 136.8 132,5 90.2 138.2 150.9 138.2 138.2 138.2 138.2 138.2 102,7 190.4 115.9 110.5 136.8 136.8
Gastropoda ; 0.11
Arachnida  Araneida 0.08 0.22 0.22 0.07 0.15 0.15 0.07 0.07 0.10 0.11 0.08 0.07
Plecoptera adults 0.09 : 4-0.11
Trichoptera adults ,b.07 o 2 |
Lepldoptera C. fumiferana larvae 0.36 0.07 0.29 0.15 0.58 0.25 0.36 0.59 0.22
Hymenoptera ndu\ll:l a s 0.05
Diptera adults ., 0.07 Sun 0.07 0.10 0.05 0.08
Total Terreatrial Organlsma 0.09 0.08 0.22 0 0.4 0,21 0 0.51 0.07 0.44 0.14 0.22 0.20 0.79 0.41 0.36 0.59 0.29

* Humber of invertebrates/10 nl of surface area of drift column.

*% Spray plane passed over station tuwice. T, = 6:58 pm; T B:07 po.



Table II-5

Terrestrial organiems caught in drift net seta*, 11 May - 18 May 1978, Block 102,

Riviere du Loup Dounstream Station, Kamouraska County, Quebec

Days before or after application -4 days -3 days -2 days =1 day Spray Day PH +1 day +2 days +3 days
of 0.210 kg AT/ha fenitrothion AM AM PH . AH, __ PH AH ¥ . 0 44 hr 41 hr 42 hr  AM ™ AM Y AH 'H
Current apeed (m/sec) 1.75 0.82 0.79 0.85 ﬂ:??l‘ 0.95 0.85 0.88 0.88 0.8 0.88 1.04 0.79 0.55 0.85 0.73 0.61
Surface area of drift column (m?) 246.8 115.6 111.4 239.8 111.4 134.0 239.7 124.1 124.1 124.1 124.1 117.3 111.4 77.6 95.9 205.9 H86.0

n e o (H]
Arachnida Arancida 0.12 0.18 D.0B O.LPQ_“ 0.15 0.08 0.16 0.24 0.08 0.32 0.27 0.26 0.05
Plecoptera adulte _‘Iq‘.pi 0.09 0.08.,,0.09 0.82 0.29 0.16 0.08 0.26 0.05
llemiptera adulte PRSI oSt ety N2 a3 0.09
Trichoptera adulta 0.09 P 0.04 0.08 0.08 0.13 0.10
Lepidoptera C. fumiferana larvae 0.81 0.81 0.32 0.40 1.08 0.10 0,44
Unidentified larvae * 0.09 0.08 0.09 0.05
T e neg 3T 0L ] = R R e 1 R S Rt
Hymenoptera Formicidae adults e N s g h?if‘ =y 5 0.08
Unidentified adults <0.08 R18" P T oes A Loy 02n Blgf 0.18 0.13 0.10 0.12
Diptera adults 0.04 0.17 0.08 0.15 D.04 0.32 0.08 0.08 0.54 0.26 0,35
Thysanoptera adults  30.04 ! ‘* E'i_ oM __':.’__ ’ =
Rk ) qear AT Ty R
Total Terrestrial Organisms 0.32 0.26 0.54 0.24 0.53 0.97 1.45 0.72. 0.96 0.35 2.16 0.78 0.20 0.69 0.47

0.18 1.27 o.

* Number of invertebrates/10 m? of surface

area of drift column.



Table II-6

Terrestrial organisms csught in drift net sets*, 11 Hay - 18 May 1978,
Block 102, Contrel, Kamouraska County, Quebec

Days before or after application

of 0.210 kg AI/ha fenitrothion

Current speed (m/sec)
Surface area of drift coluwan (nz)

Arachaida Araneida
Plecoptera aduite

Lepidoptera C. fumiferana larvae
Unidentified larvae

Trichoptera adults
llymenoptera  Formicidae adults
Diptera adulcs

Total Terrestrial Drnhntsmn

-4 days -3 days =2 days -1 day Spray Day PH +1 day +2 days +3 days
AM AH PH  AM PH AN PH  Pre 0 Hyhr +1 ir _+1% hr AN PH AH PH AH PH
0.40 0.49 0.38 0.55 0.52 0.55 0.91 0.43 0.43 0.43 0.43  0.43 0.24 0.33 0.67 0.24 0.27 0.27
56.4 69.1 53.6 77.6 73.3 77.6 128.3 48.5 48.5 48.5 48.5 48.5  27.1 46.5 94.5 27.1 38.1 38.1

0.36 0.19 0.13 0.08 0.41 0.26
0.37 1.85 2,10
0.08 0.74 0.53
0.37
! 0.26
.21
0.19 0.16 0.62 0.21 0.11 0.26
0.36 0 0.38 0.13 o0 0 0.32 0.21 1.03 0O 0 0.21  0.74 0 0.11 2.59 3.15 0.26

% Nuzmber of invertebrates/10 m? of surface

area of drift column.




Table 1I-7

Terrestrial organlsms caught in drift net sets*, 30 May - 7 June 1978,

Block 102, Riviere du Loup, Kawmouraska County, Quebec

Days before or after application -5 deys -4 days -3 dh;u -2 days -1 day Spray Day AM +1 day 12 days 13 days
of 0.053 kg Al/ha aminocarb AH PH AM PM AM PH AM PH Pre 0 4% hr +1 hr 42 lLr P AM I'H AM ry AH
£rR neie oo
Current speed 0.37 0.37 0.31 0.24 0.37 0.3 o0.31 838 0.29 0.29 0.290 0.29 0.29 0.27 0.27 0.24 0.24 0.27  0.24

Surface arca of drift column (=2) 104.3 104.3.131.1 101.5 156.5 143.8 131.1 153.4 122.7 122.7 122.7 122.7 122.7 76.1 76.1 101.5 67.7 114.2 10L.5

oun
Arachnida Araneida 0.19 0.10 0.06 0.08 0.13
Ephemeroptera adults 0.29 0.15 0.07 0.13 0.20
v o A 073 wtna 6tel
Plecoptera adulte 0.08
Trichoptera adults i . - 0.08 0.10
r st g CAE Ve AL W AR, )R FIETY w072 WRTD SR
Lepldoptera C. fumiferana larvae oo.ad : . : i el 0wl
Unidentified lorvae By “ig0.A0 M 02 N5 h e 0 M oTed D ’ ’ 0.13 0.10
llymenoptera Formicidae adults 0.10 : e 0.10
Unidentifled adulcs -=—0.08 ‘,T;B-.-lﬂl“:"—&.af‘_“iﬁﬂ"fﬁ_ﬂ.%_)] Li& A -!r‘_'!:‘_- 4 0.08 0.13
4 s i ey e e Ly e 1 L T
Diptera adults 0.58 1.3 w+0i31 -3019%° 0,3871770.45 105 059 —-0.16-—-0:08 0.16 0.08 1.47 1.18 1.45 0.10 0.44 0.18  1.18
Total Terrestrial Organiems 1.06 1.44 0.54 1.39 0.50 0.59l 1.76‘ 0.66 0.16 0.08 0.24 0.08 1.7F 1.31 1.84 0.10 0.44 0.18 1.68
P T M LTI Ry L S o T MR ) N

- f g Ea

*  HNumber of invertebrates/10 mz of surface area of drift columm.



Terrestrial organisma caught in drift net sets*, 30 Hay - 7 June 1978, Block 102,

Table TI-8

Riviere du Loup Downstream Station, Kamouraska County, Quebec

Days before or after application —5 days -4 davs —3 days -2 days -1 day Spray Day AH +1 day +2 days +3 days
of 0.053 kg Al/ha aminocarb AN PH AM PH AM PH M’l FH i_‘re. 0 +4 hr +1 hr +2 hr +3 hr PH AMH PH AM PH AM
urrent speed (a/aec) 0.52 0.52 0.39 0.43  D0.49 0.43 _ 0.40 0.43 0.37 0.40 0.40 0.31 0.37 0.40 0.37  0.34
urface area of drift column (m2) 146.6 146.5 165.0 181.,9 207.2 181.9 169.2 1BI.9 '156.5 ##162.9 #%162.9 #%162.9 #%162.9 169.2 112.8  B7.4 156.5 112.8 156.5 143.8

rachnida Aranelda 0.07 0.12 0,06 u 0.23

phemeroptera sdults 0.07 0.34 T 0.11 0.28 0.09 0.18 0.14
lecoptera adults 0.05 - 0.06 0.32
lemiptera adults 0.06 0.11

lomoptera pdulcs 0.07
curoptera adults 0.06

‘richoptera adultse i b 0.24 0.11 0.09

wpldoptera C. fumiferana larvae 0.06 oL12

lymenoptera adulte a.50 P 0.11 0.09 0.13 0.07
‘oleoptera esdulta 0.11

Mptera sdults 0.55 0,75 0.30 0.06 0.10 0.868 ~-0,18 . 0.17  0.06 “'v 0.31 0.18 0.30 0.36 0.57 0.09 0.51 0.14
‘otal Terrestrial Organisws 0.69 1.09 0.42 0.06 0.15 1.61 C.42 0.51 0.06 0.31 0.18 0 0 0.54 D.45 1.24 0 0.45 0.96 0.42

ek

Number of invertebrates/10 m? of surface area of drift column.

Surface area of drift column f{s sn average of the pre-spray

and +3 hr values.



Table II-9

Terrestrial orgariems caught in drift net setak,

Block 103, Riviere Chaudlere, Kamouraska County, Quebec

29 Hay - 5 June 1978,

Days before or after application =4 days -3 days -2 days -1 day Spray Day I'M +1 day +2 days +3 days
of 0.053 kg Al/ha aminocarb AM M AM PM AM PH AM PH rhpy! AM Pre 0 44 hr 41 hr +2 hr AM PH AM ' AM PH
Current speed (m/sec) 0.82 0.79 0.73 0.91 0.76 0.82 0.95 1.04 1.04 0.98 0.88 0.88 0.88 0.88 0.88 0.88 0.88 1.01 wEE 0.70 0.70
Surface area of drift column (m?) 115.6 222.8 205.9 128.3 107.2 34608 26799 293.3 . 293.37 276.4 372.2 1372.2 172.2 372.2 372.2 248.2 248.2 284.8 427.2 296,1 197.4
Arachnida 0.17 0.19 0.19 0. 09 0.04 0.08 0.05 0.03 0.03
Ephemeroptera adulte 0.26 0.05 0.29 0.39 0.4 0.3F O0MWE* 3.51 O0.14 0.91 1.21 0.75 0.47 0.30 0.12 3.91 0.25 0.33 0,27 0.20
Plecoptera adulte 0.0% 0.05 0.05 0.11 0.03 0.21 0.07 0.03 0.24 0.51 0.19 0.08
Homoptera adulte nang 0.08 0.04
Neuroptera adults 0.05
Trichoptern odulta 0.58 0.68 0.16 G oue 0.03 0.05 013 0.16 0.04 0.08 0.02
Hymenoptera adults 0.08 20119 0.03 0.08 0.03" 0.03 0.62 3.30 0.65 0.40 0.44 0.08 0.04 0.10 0.05
Coleoptera adulte 0.28 il n sy 0.03 0.08 0.05 o0.08
Diptera adults 0.87 0.22 3 0.39 0.75 .12 0937+ 0.24 0.44 0.15 0.22 B8.73 8.25 4.51 2.93 0.48 1.45 1.97 1.01 0.41
Total Terrestrlal Orgoanlsms 1.39  D090: "0 1021060 1.02 01,88 KI5E' ILAR O 3UBW D OLBZ 2 AT ©.22 10.67 12.88  6.32 4,09 1.08 5.60 2.30 1.6 0.81 0.25
EE T = ¢ .t CRE R TN
* Number of 1nvert:hrl:ea{10 n? of lurflcc area of drift cnluwn.
%%  On the evening of 1 June 1933. thEtE’Hnl n lprny*in Bluck 109

south of the sampling stations. An additiopnal PH drift (PM')

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

impact due to drift or downstream movement of the chemical,

LEY

On 4 June 1978 (PM), current speed could not be measured due
to a defective current meter.,
caleuloted uoing the current speed from +2 day AM.

Surface area of drift column wan



Table 11-10

Terrestrial organisms cnught in drift net eets*, 29 Hay - 5 June 1978,
Block 109, Riviere Ouelle, Kamouraske County, Quebec

T

(F R ] b 029

-3 days

Days before or after application -4 days =2 days =1 day Spray Day AH +1 day +2 days 43 days
of 0.053 kg AI/ha sminocarb _AM __ PK AN __PH AN PH __ AM PM #ApH' C _ #% hr +1 hr +2 hr _PH AM PH AM__ PH M
Current speed (m/sec) 0.43 0.37 0.38 0.40 0.34 0.3 0.27 0.34 0.3% 0,31 6.21 0,31 0.31 0.31 0.27 0.27 0.31 0.31 0.24
Surface avea of drift °°:£ 60.6 104.3 107.2 S6.4 47.9 143.8 76.1 143.8 143.8 87.4 87.4 87.4 87.4 131.1 76.1 76.1 B7.4 131.1 101.5

s

Arachnida 0.17 e 0.07 0.10
Ephemeroptera adults 0.50 0.19 4.43 0.56 0.26 0.35 0.21 0.23 0.39 0.23  0.20
Plecoptera odults 0.17 3 0.07 .11
Trichoptera adults 0.33 0.18 0.14 0.11
flymenoptera adulte 0.07 0.11 0.23 0.08 0.08
Coleoptera adults ! ' b 0.11 0.11

A ek ., T ¢ t ‘
Diptera adults 0,99 0.09 2.66 0.83 0.63° 0.26 1.04 2.16 0.57 0.3 0.46 1.83 0.30 1.44 1.31 0.46 0.46 0.59
Total Terrestrial Organisms  2.16 0 0.28 7.27.1.04 1.19 0,52 1.46 2.65 0.80 0.56 0.91 1.83 0.38 1.44 1.70-0.57 0.77 0.89

*  Humber of invertebraten/]0 w2 of surface area of drift column.

&

On the evening of 1 June 1978, there was a spray in Block 109,

south of the sampling statiens.

An additional PM drift (PH')

was taken 2 hours after the first drift (PM) to determine any
impact due to drift or downstream movement of the chemical.



Table II-11

Terrestrial organisms caught in drift net sets*, 29 May - 5 June 1978, Llock 109,

Riviere Ouelle Downstream Station, Kamouraska County, Quebec

Days before or after application =4 dayw -3 days =2 days,

yya-=l dey .. .. . _necSpray Day AM +1 day +2 doys +3 days
of 0.053 kg Al/ha aminocarb AN PM AM PH AN PH ~ AM PH Pre 0 4+ hr +1 hr +2 hr +3 hr PM AH PH AM [ AH
LIt oo : " ay iy Ty 5710 0@ u
Surrent speed (n/sec) 0.43 0.15 0.76 0.82 ‘067 " 8773 “ 6761™ "0.58" “0.70 ‘ 0.73  0.58  0.64 0.67 0.61 0.55  0.52
] i
jurface area of drift column (m2) 121.3 42.3 214.3 231.2 188.9 308.8 172,0 278.1 296.1 #4302,5 #%4302.5 #%+302.5 #4302.5 308.8 245.3 180.5 188.9 172.0 232.7  220.0
n 0} on
.- 14
\rachnida Arnnelda “0.}85 W 0.06
nny LI
Iphemeroptera adulta 0.08 0.04 0.03 0.04
i e 30 0° 32 a°s1 0°31
>lecoptera adulte  0.08 e ¥ hgwar > ¥ ! 0.03 0.03  0.04 0.04 0.4
. "N

frichoprera adults 0.16 i n 0.09
-epidoptera C. fumiferasna larvae 0.03 0.07 0.05
lymenopters  Formlcidae adults T Pyt O TR 8¢ ¥MTE O TH2TR OAPT Ivd'q 19178 BYF BATY R 0.03

sdults 0.17 0.05 0.10 5 p— 0.13
: ; o | "’ aten (13 o by v TS 0 D3¢ 0 ;
‘olcoptera adults 0.08 ' Aes e ) < PSS ]‘ . 0.04
Mptera adults 0.17 0.1 0.08 0.8 0.29 ____ __0.04 __ 0.0 _.._.____ __ p.03 0.17 0.69 1.20 1.71 0.28  1.48  2.44  0.99 0.82

i LH ¥ i vii WOLH B B
wiEr TERC TS e
‘otal Terrestrial Organisms 0.58 0 0.19 0.12 0.49 0.06 0.04 0.10 0 0.03 0.27 0.72 1.23 2.16 0.28 1.48 2.50 1.12 1.01
* SR - T oostan Cupe
* Humber of Invertebrates/10 ml of surface area of drift column,

** Surface area of drift column is an average of the pre-spray and

+3 hr values.



APPENDIX III

FISH




Notes on Appendix IIT, Tables 1-11

Mean volume of stomach contents - Mean of all fish in sample
including those with empty stomachs.

Percent occurrence - Percent of fish in a sample with a particular-
food item in their stomachs.

Mean percent contribution to volume - Only fish with some food
in their stomachs are included in calculating these
values. The % contribution to volume of each food item
in an individual fish's stomach is determined for each
fish in the sample with some food in its stomach. For
each food item, the 7% contributions to volume for each
fish stomach in which that food item occurs are then
summed aud the total 1is taken as a percentage of the
possible total contribution (the numbex of fish with
food in their stomachs X 100%) .

Mean number of organisms/stomach - Only fish with the particular
food item in question in their stomachs are included in
taking the mean.

Example Fish 1 6 chironomid larvae (0.2 ml), 2 stonefly nymphs
(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. Bl

Mean volume of stomach contents:

3
Percent occUrTrence:
chironomid larvae % x 100 = 25%
stonefly nymphs 2/4 x 100 = 50%
baetid mayfly nymphs % x 100 = 25%
no food present % x 100 = 25%
Mean percent contribution to volume:
33 n
chiron?mid larvae 3 % 100% x 100 = 11.0%
" 67% + 100% _ "
stonefly nymphs 3 % 100% x 100 = 55.7%
baetid mayfly nymphs "——lggé———-x 100 = 33.3%

3 x 100%



Mean number of organisms/stomach:

chironomid larvae
stonefly nymphs
baetid mayfly nymphs

-

6/1
5/2
4/1

unn

oo
o o



Table IIT-1

Brook trout sampled for stomach content analysis from
Ruisseau Blanc, 31 May - 27 June, 1978

No. of fish sampled
Mean Total Length (mm)
Range
Hean Fork Length (mm)
Range
Hean Weight (gm)
Range
Hean Volume of Stomach Contents {ml)

Range

31 May
4
102,5
99-106

95.8

97-103

4.5 June
2
107.0

99-115
102.0
94-110
IO.TSI
8.1-13.4
0.70

0.4-1.0

15 June 19,21 June
§ 10
88.3 84.4
71-107 65-115
85.0 B1.6
68-103  63-110
7.70 7.19

3.2-13.1 2.9-14.1

0.48 0.44

0.2-1.0 <0.1-1.0

27 June
10
97.3

T4-124
94.7

72-122

11.38
4.8-26.5
0.43

40.1-1.8

Sculplns sampled for stomach content analysie
from Ruisseau Blanc, 4 June - 27 June, 1978

4,7 June
3
65.7

50-76

1.4-4.0

0.05

0 - 0.1

15 June
6
60.5

50-74

2.27
0.9-4.9
0.08

€0.1-1.0

19,21 June

10
78.2

55-98

5.72

1.8-19.7

0.13

0-0.6

27 June
10
59.7

47-88

2.97
1.2-7.7
0.04

£0.1-0.1



Table III-2

Blacknose dace sampled fqor stomach content

analysis from Riviere du Loup, Block 102
31 May - 6,7 June, 1978

=1

31 May 6,7 June
28 - e
No. of f%ghqgﬁppléd op 1 13 10
Mean Total i,ength (mm) 05 - 31 80.4 79.5
_,.,Rﬁ9§¢ o 71 - 93 70 - 85
Mean Fo?k_pgégth (mm) T 75.4 75.9
Range 66 - 88 68 - 83
Mean Weight (gm) b 5.05 5.20
Range 3.0 - 8.2 3.3-7.2
Mean Volume of Stomach Contents (ml) 0.09 0.04

Range 0-10.3 0 - 0.1



Blacknose dace sampled for stomach content
analysis from Riviere Chaudiere
29 May - 17 June, 1978

e Yo
'G:I[_ .\,-..P'I';

HE T A

No. of fish sampled _
¢oROs T eukep

Mean Total Length'£"il

ot A Rid

Ran

! 0

Mean Fork Length
T AR E

Range

Mean Weight (gm)

Range

{ann)

TES reuRin (um)

_IB_II’(I?‘E)mh} ©

Mean Volume of Stomach Contents (ml)

Range

e SR ‘1..&“
Table III-3
29 May 31 May 17 June
or
11 8 3
Ve
71.4 67.6 66.1
1] .
62 - Blgg'f 61 - 73 63 - 72
I
68.1 N 64.4 63.2
58 - 76 59 - 69 60 - 69
23
3.91 3.00 2.60
2.3 - 6.4 2.6 - 3.8 2.0 = 3.5
0.05 <0.01
0-0.2 0 ~<0.1



Table III-4

Blacknose dace sampled for stomach content analysis
from Riviere OQuelle.
29 May - 3,4 June, 1978

No. of fish sampled

P HENR

Mean Total Length (mm)

Range

Mean Fof#lLégégh (mm)
!Range

Mean Weight (gm)
Range

Mean Volume of Stomach Contents (ml)

Range

2.78
1.7 - 3.5
0.02

€0.1

3,4 June

71.4
58 - 84
67.4
56 - 78
3.58
20 - 6.1
0.01

0 -40.1




Table III-5
Cutlips minnows sampled for stomach

content analysis from Riviere Ouelle Downstream
29 May - 18 June, 1978

thpp (Y

29 May 5,6 June
;{nnﬁ’é e,
No. of fish sampled 10 7
RO | wHET T (-m) B3
Mean Total Length (mm) 100.4 77.6
ol = 20 — \G
Range 86 - 124 68 - 91
L1 I0rAT peusey (mw) ee"3
Mean Fork Length (mm) 93.3 72.4
nt 0p ti1eg ssmbieq ¢
Range 80 - 116 63 - 84
58 1
Mean Weight (gm) 12.30 4.73
Range 6.6 - 21.9 3,2 = 7.8
Mean Volume of Stomach Contents (ml) vt o g 0.01

Range 0 - 0.4 0 -<0.1

18 June

61.7
53 - 70
58.7

50 - 66

1.5 = 3.4
0.01

0 -<0.1



Table III-6

Parcent occurrence, average percent contribution to the volume of each stosach and sverage number in each stomach
present of various food items found in brook trout stomachs from Ruissesu Blanc, 31 Hay - 27 June, 1978,

[

Percent Occurrence Hean Percent Contribution to Volume Hean Number of 0rganiemuf5tnmanh
31 Hay 4,5 June 15 June 19,21 June 27 June 31 Hay 4,5 June 15 June 19,21 June 27 June 31 May 4,5 June 15 June 19 .21 June 27 June

Sample Date

No Food Present 0 0 ] ] V]

Aquactiec Insects

Burroving mayfly nymphs 50 —_ 25 10 20 11.5 - 5.3 1.8 5.4 1.0 - 1.0 1.0 1.0
Heptagenid wmayfly nymphs - 50 50 20 -_ - 2,5 1.5 0.6 -— -— 1.0 1.0 1.0 -
Bactid mayfly nymphs 50 — 100 3o 10 1.5 i 12.5 1.1 7.8 1.0 - 3.3 1.0 1.0
Stonefly nymphs 25 - 75 - 50 30 - 0.8 - 2.8 1.3 2.3 1.0 -— 2.7 1.2 1,3
Caddisfly larvae 100 100 100 - BO 090 ""25.5 4.0 16.3 12.9 32.3 3.3 4.0 7.5 3.1 11.8
Coleoptera adults 75 100 50 20 60 18.5 1.5 1.3 0.4 16.3 1.7 2.5 1.5 1.0 2.7
Cranofly larvae - - 50 10 10 -— - 12.5 0.1 0.8 - - 1.5 1.0 1.0
Cranefly pupae 25 — — - -— B.8 - — - - 1.0 - T - - -
Blackfly larvae —_ - 50 30 3o - -— 0.8 4.2 0.9 -— — 3.0 1.7 2.7
Chiironomid larvae 50 -_— 75 20 50 .,5.0 — 0.8 0.2 1.9 6.0 — 7.0 1.5 4.6
Chlronomid pupae - - 25 10 10 - -— 1.5 0.1 0.2 - - 47.0 1.0 2.0
Culicoides larvae 25 - 25 - - 0.5 - 0.3 - - 1.0 - 1.0 - -
Dancefly larvae 25 - 50 10 10 1.0 - 0.8 0.1 1.2 2.0 - 1.0 1.0 1.0
Dancefly pupae - _— 25 — 10 — — 0.5 - 0.5 -— - 1.0 - 1.0
5 ult = F "

Other Aquatic Invertebrates ; - - i b
Oligochactes -— —_ " — 20 U= — - - 1.5 - — - - 1.5 -
Hydracarina - —_— _ .20 ., 60 — _— - 0.2 0.7 — — - 1.0 1.2

Terrestrial Arthropods L by %
Hayfly adults 25 -— 75 - 10 10 7.3 - 4.3 0.2 0.1 1.0 - 1.0 1.0 1.0
Stonefly adults - — . - 50 60 - = - 1.3 7.0 - -- - 1.2 4.3
Caddisfly adults 25 50 50 20 (r— 0.5 i.0 1.0 1.5 - 1.0 1.0 1.5 1.0 -
llemiptera adults 25 — -_ - Ve ‘6.3 - —-— - - 1.0 - -— -— -
Homopters adults -— = S s 20 = - == - 0.5 2 = - - 4.5
Lepidoptera larvae 25 100 75 80 60 2.5 3o.o 28.8 54.5 8.6 1.0 6.5 6.3 9.0 2.2
llymenoptera adults 25 100 50 20 10 1.5 2.5 1.0 0.8 0.2 3.0 1.0 1.0 1.0 1.0
Ants - - - 10 10 -_— - - 0.5 2.0 - - - 1.0 1.3
Coleoptera adulte 25 100 - 30 k] 5.3 24.5 - 7.9 4.1 1.0 3.0 — 2.0 2.7
Hecoptera adults - -— —_— s 10 - -_ - - 2.0 - - —_— - 1.0
Diptera adulte 50 100 75 50 70 1.3 30.0 2.3 4.0 4.1 2.5 9.5 3.7 4.2 5.0
Splders 50 100 25 0 50 1.5 2.0 0.3 0.3 1.1 2.5 1.0 1.0 1.0 1.2

Fiah
Sculpina - - o= 10 — - -— = 2.5 - - s - 1.0 2=

Spray dates for Ruissesu Blanc Station: 15 Hay 1978  fenitrothion 0.210 kg Al/ha
3 June 1978  aminocarb 0.051 kg Al/ha
16 June 1978  aminocarb 0.053 kg Al/ha



Table III-7

Percent occurrence, average percent contributlon to the volume of each stomach and average number in

each stomach present of various food ltems found in sculpin stomache from Rulsseau Blanc.

31 May - 27 June, 1978

Sample Date

Percent Occurrence

Mean Percent Contributlon to Volume

Mean Number of Organiswms/Stomach

4,7 June 15 June 19,21 June 27 June 4,7 June 15 June 19,21 June 27 June 4,7 June 15 June 19,21 June 27 June

Ho Food FPresent

Aquatic Insects

Burrowing mayfly nympha
lleptagenid mayfly nympha
Baetld maoyfly nymphs
Stonefly nymphs
Caddisfly larvae
Coleoptera adulta
Cranefly larvae
Blackfly larvae
Blackfly pupae
Chironomid larvae
Culicoides larvae
Dancefly larvae

Unidentified Dipterg larvae

Other Aquatle Invertebrates _

llydracarina
Snalls

Terrestrial Arthropods
Caddiefly adults

00

LR

Unidenrified Dipters larvae

33

32
0
32
AT
AR
«f
el
on
100
A2

LRALLS

30
30

10"

m

00

In
20~
10--
40pn
4010
50
10
L0
40 o0
80

20
0]
m
io
N

10 4

in
en
10 30
- 30
m

Spray dates for Rulsseau Blanc Station:

0

10°?
1072
3o~

0

24.8 1.0
4770 B6.0
R
27.5 20.0
—_ 0.2
0.5 2.5
- 2.5
0.5 3.0
o 0.2
- -
s 06
i at 1
= 12
—— a8
——— 4R
s 1372
12 1"
%o 1w

— —
-

B ar- s
oV lUooome

|

e
il s

wpote
[P

15 May 1978
3 June 1978
16 June 1978

5.0 -
1.0 2.0
B.0 2.0
12.8 -
36.1 2.0
2.0 -
9.9 1.0
8.3 1.0
2.3 -
4.0 -
0.2 -
4.5 -
fenitrothion
aminocarb
aminocarh

- 3.0
- 2.0
2.3 1.8
1.3 1.8
2.0 3.4
-- 5.0
1.0 2.0
6.0 24.3
1.0 -

3.0 7.1
1.0 ZE

- 1.0
-- 1.0
- 1.0

0.210 kg Al/ha
0.053 kg Al/ha
0.053 kg AT/ha



Table III-8

Percent occurrence, average percent contribution to the volume of each stomach
and average number in each etomach preeent of various food items found in black-
nose dace stomachs from Riviere du Loup, ‘Block 102,

31 May - 6,7 June, 1978

Percent Uccurrence Hean Fercent Contribution to Volume Tiean Number of Organisma/Stomach

Sample ke M Hay — §,7 June 3T Tay % Yaes 1L Vs 5. Jone
v L T
No Food Present 9 - 10 . - -
‘Aquatic Insects i ; u
Heptagenid mayfly nymphs 54 B | 35.37 ) 3.3 2.5 1.0
Baetid mayfly nymphs 54 " 60 33.5 7 44.8 3.7 2.8
Stonefly ny=mphs ' 27 —-— 10.6 - 1.3 -
Caddiefly larvae 27 I0 10.5 0.6 1.0 1.0
Blackfly larvae -— 10 -— ) 11.1 - 22,0
Chironomid larvae 18 .. B0 2.1 24.0 1.0 1.5
Terrestrial Arthropods’ - WOE me hogmew R TERL
Lepidoptera larvae R 0 0 - ) i 14.4 - 1.0
Diptera adults 9 - B.0 -— 4.0 -
; ~

Spray date for Rlviere du Loup Station: 4 June, 1978 aminocarb 0.053 kg Al/ha



| T——

Table T11-9

Percent occurrence, average percent contribution to the volume of each stomach and
average number in each stomach present of various food items found Iin blacknose
dace stomachs from Riviere Chaudicre.

29 May = 17 June, 1978

- — _.--'-'-“

5 Vo bak Percent Ocen¥rence " Hean Percent Contribution to Volume Mean Number of Organiems/Stomach
T 29 Hay J1 Hay 17 June 79 Hay J1 Hay 17 June 79 Hay I1 Hay 17 June
Ho Food Present fﬁ 100 - B0 5% 5
—_— = fin - 1
o 31 ) o2 0
Aquatic Insects 51 - mne PO
Heptagenld mdy fTy'Wympha m == = 12 9.5 - ‘;rz - 4.0 = emE
Baetid mayfly mypdpli - Fun I | —_— 00— 1271 47,2 - Y- 5.4 - -
Caddiafly lalr,.vae 9 _— -— 0.2 - - 1.0 - -
Cranefly larvae 9 _— - 8.3 - — 1.0 -— -
Net-winged midge larvae 9 —_ -— 1.2 _— i 1.0 - -
Blackfly laryae 18, sy e 0.5 - —— 2.0 - -
Chironomid larvae 54 —_ - 17.0 - - 5.3 - -
T I S L O N T
Other AquatiE® IR%TeTtebrates T pRAGEUL (QCCOKLGUCE SO LALCGUE COMELIPALIUY LO pofure
lydracarina . 21 - 20 1.2 - 100 1.0 - 1.0
Terrestrial Arthropods 3T %A - gy qemet g
Mayfly adulte unew qoue arBeweps peow yyapers g9 pooll frocr 1930 — - - 1.0 - —_—
Diptera ~q ractufclBmmer e cenp arowecp brsa8uf op Amtyore-c - 1.0 -— -
Cwar pUGHEEErCR mas e Dn b SR T EATAT S RYL B £ I ]
Spray dates for Riviere Chaudlere Station: 2 June, 1978 amlinocarb 0.053 kg Al/ha

7,9,10 June, 1978 aminocarb 0.053 kg Al/ha



Table 111-10

Percent occurrence, aversge percent contribution to the volume of each stomach and
average pusber in each stomach present of various food items found in Llacknose

dace stomachs from Riviere Ouelle.
29 May - 3,4 June, 1978

Fercent Occurrence Hean Percent Contribution to Volume Hean Number of Organisms/Stomacl

Sasple Date 29 Hay 3,4 June 20 May .. , . ... 3.4 Jene 29 May T 4 Suna
Ho Food Present o 60 o
Aquatic Insects S i R e A ot
Heptagenid mayfly nywphs . i = s Ll 1.0 -
Baetid mayfly nymphs 2 © 8y T —— 1.4 -
Caddisfly larvae 17 8 42.0 4.0 1.0
Caddisfly pupae -— 20 50.0 — 1.0
Blackfly larvae -— 20 4.5 - 1.0
Chircnomid larvae 50 —_— - 2.3 -
Other Aquatic Invertebrates ;
Hydracarina 17 - -1.7 - 1.0 -
Terrestrial Arthropods
bDiptera adults - 20 —_— 3.5 -— 1.0

Spray date for Rlviere Ouelle Station: 2 June, 1978 aminocarb 0.053 kg AI/ha



Gd o tadira oo T = [TE LTI TR AT
A putlioy fe Junasig dzeueas leue gl Ivdavn agee.s
callouG aislvIN o1l ad.tmala as.h
BYea Lznal 3,0 = yahh @S

Table TII-11

" ot indlI0ed q0n o189 T "i =3 T TTTTTT )
Percent occurrence, nverliﬂ Eixﬁﬂ&éﬂélﬁi&&#-l!&ali‘ vclumé ‘J % 112;é6'lnd average ~'"' sl

nuzber in each stomachitke of various faod ireXk'lf ml"i-nn ' tomachs—from ~ "
Riviere Quelle Downstreaa,
29 Hay - 18 June, 1978 ua 9 “aitoe
- al.
Sanple ODate Percent Occurrence Hean Percent Contribution to Volume Mean Nu-ber of Orpanisms/Stomach
P 29 H - 79 Hay ,6 June 18 June
P T = tE N
0.8 S.¥ s s .
Ho Food Prescnt 20 43 g e 33 —- n p o
¢ = a 5%
¢ - i e '
Aquatic Insects
Heptagenid mayfly nymphs 10 -_— -_ 1.0 _— _— L0 wrwate == -
Bactid mayfly nymphs 20 - - 7.5 -— —_ 1.0 - -
Stonefly nympha 10 -— - 12.5 .= = ' 1.0 -- --
Caddisfly larvae 40 14 i3 40.0 15.0 7.5 5.5 1.0 2.0
Water pennles 20 — -— 18.8 — —_— 2.0 - -
Chlronomid larvae 30 57 67 14.0 82.5 92.5 1.0 8.2 13.5
Dancefly larvae 10 —_— - 6.2 - - 1.0 - -
Terrestrial Arthropods
Diptera adules - 14 - — L5 — - 1.0 -_—
Spray dates for Riviere Ouelle Downstream Statlon: 2 June, 1978 aminocarb 0.053 kg Al/ha
9,10 June, 1978 aminocarb 0.053 kg Al/ha
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