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THE EFFECTS OF PERMETHRIN ON THE INVERTEBRATE FAUNA
OF A QUEBEC FOREST

FPM-X-50

D.P. Kreutzweiser

ABSTRACT

Both a single and double application of 17.5 g AI/ha permethrin
resulted in catastrophic drift of aquatic invertebrates and substantial
depletion of benthos in streams within the application blocks and up to
2 km downstream. Despite massive disturbances of benthos, repopulation of
bottom fauna was evident within 2 1/2 months and was virtually complete at
the taxonomic level studied within 3 1/2 months. Terrestrial arthropods
demonstrated a light to moderate pesticide—induced knockdown from stream
bank foliage and forest canopy for up to 48 hours after each application.
There was no measurable impact on the activity of ground dwelling inver-
tebrates or small mammals. Permethrin residues attained peak levels of
1.35 pg/L in standing water and 1.94 pg/L in flowing water and persisted at
low concentrations for up to 96 hours post-spray. Accumulations of resi-
dual permethrin were negligible in sediment, but were higher and more
persistent in forest litter. Four 400 ha blocks in Kamouraska County in
the Lower St. Lawrence Region of Quebec were treated with 17.5 g AL/ha per-
methrin emitted in 1.46 L/ha. Two blocks received a single application and
two blocks received two treatments at nine or ten day intervals.
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RESUME

Une application simple et une application double de perméthrine
3 la dose de 17.5 g d'ingrédient actif/ha se sont traduites, dans les
cours d'eau qui se trouvaient & l'intérieur des blocs d'application et
jusqu'd 2 km en aval, par une dérive massive des invert&brés aquatiques
et un appauvrissement important du benthos, malgré lequel on a observé
le rétablissment de la faune benthique aprds moins de 2} mois, pratique-
ment complet aprés moins de 3% mois, au niveau taxonomique &tudi&. Les
arthropodes de la végétation rivulaire et du couvert forestier ont subi
un effet de choc léger & modéré, qui a duré jusqu'd 48 heures aprés
chaque application. Il n'y a eu aucune répercussion mesurable sur les
invertébrés au sol ou sur les petits mammiféres. Les concentrations de
perméthrine ont atteint un maximum de 1.35 )g/L dans les eaux dormantes
et de 1.94 )g/L dans les eaux courantes, et sont rest@es faibles jusqu'a
96 heures aprés l'dpplication. Leur accumulation dans les s&diments a
été négligeable, mais elle a &té plus forte et plus durable dans la lit-
idre de la forét. On a traitd quatre blocs de 400 ha, dans Kamouraska,
dans le Bas—-Saint-Laurent avec 17.5 g/ha de perméthrine, & raison de
1.46 L/ha. Deux blocs ont regu une seule application; les deux autres,

deux traitements, 4 neuf ou dix jours d'intervalle.
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INTRODUCTION

Experimental applications of permethrin, a synthetic pyrathroid
insecticide were included as a part of the 1980 spruce budworm control
program of the Quebec Service d'Entomologie et de Pathologie. The provin=
cial program was designed to determine the efficacy of single and double
17.5 g Al/ha permethrin applications on the spruce budworm. In addition to
provincial monitoring of the application's efficacy, the Forest Pest
Management Institute assessed the environmental impact and persistence of
the pesticide in streams and adjacent forested areas of the experimental
rreatment blocks. Additional support and analytical services were provided
by Chipman Inc.

SITE DESCRIPTION

The four 400 hectare experimental blocks were located in Yamouraska
County in the Lower St. Lawrence Region in Quebec, 60 km southwest of
Riviere du Loup. Blocks were grouped in pairs, with blocks 301 and 302
located approximately 9 km southwest of blocks 303 and 304. All four areas
were comprised of a mixed boreal forest type, predominantly black spruce,
Picea mariana, and balsam fir, Abies balsamea, with sections of trembling
aspen, Populus  tremuloides, balsam  poplar, Populus  balsamifera, white
birch, Betula papyrifera, pin cherry, Prunus pensylvanica, and speckled
alder, Alnus rugosa.

An untreated control area was established adjacent to a section of
Riviere du Loup approximately 7 km east of blocks 301 and 302. The control
was characteristic of a more upland boreal forest type than that of the
treatment blocks, but with a similar composition of bdlack spruce, balsam
fir, white birch, balsam poplar, and white cedar, Thuja occidentalis.

In three of the four blocks, aquatic sampling stations were esta-
blished on portions of streams flowing through the treated areas. Riviere
St. Denis flowed in a westerly direction through block 30l and was sampled
on the western perimeter of the block and at a site 7 km downstream
(Fig. 1). Riviere Manie flowed through a section of block 304 and then
northward through the entire length of block 303. Aquatic sampling
stations were located 3 km below 303, on the downstream perimeter of the
double application block 303 itself, and in the single application block
304 (Fig.2). Block 304 was located immediately upstream from block 303 and
in effect contributed pesticide to the lower sections of Riviere Manie
equivalent to an extended spray area during the initial applicatien.

A sampling site approximately 1.5 km upstream from block 304 on
Riviere Manie was used as an upstream control, while a portion of Riviere
du Loup 7 km east of blocks 301 and 302 served as a second control.
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Table 1 summarizes the descriptive features of each stream site,
and Figures 3 and 4 illustrate characteristic portions of Riviere St.
Denis and Riviere Manie.

METHODS
Ingsecticide Application and Deposit

A Pawnee D aircraft equipped with boom sprayers applied the
17.5 g AI/ha permethrin! (mixed with insecticide diluent 585 and 1%
automate B dye) at an emission rate of 1.46 L/ha. Two single
application (blocks 304, 301) were treated on 6 and 7 June 1980, while
two double application blocks (303, 302) received successive treatments
on 6 and 15 June, and 7 and 17 June 1980, respectively.

Deposit from the applications was collected on 100 cm? Kromekote
paper cards and quantified using a spot-counting system described by
Hurtig et al. (1953). For instream deposit analysis, 5 cards were
placed on midstream stakes approximately 10 m apart and 20 to 40 cm
above the surface the water. Shoreline cards were placed at the same
intervals on adjacent stream banks of each sample site. Instream and
shoreline deposit was measured in blocks 301, 303, and 304 and at a
downstream station on Rivie Manie located 3 km below block 303.

Deposit cards were set in the terrestrial invertebrate sampling
areas of the double application block 303. A Xromekote card was placed
on the ground beside each of 10 knockdown collection samplers in 303-T1
and beside each of 10 pitfall traps in 303-T2 (Fig. 2). The overhead
canopy above the deposit cards was recorded and is presented with the
deposit assessment results.

Deposit analysis was also made at sediment and litter residue
sampling stations. Five Kromekote cards were set on stakes approx-
imately 10 m apart and 40 cm above the surface of the water body from
which sediment samples were taken in the double application block (303).
Deposit cards were also placed on the ground beside five litter sampling
sites on the forest floor of block 303.

Insecticide Residue Analysis

Permethrin residues in water sediment, and forest litter were
analvzed by the chemistry section of Chipman Inc. Sixteen replicate

lpermethrin 50% oil concentrate, 50 g AIL/L, Chipman Inc.
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water samples were processed by the Analytical Chemistry group at the
Forest Pest Management Institute to confirm the results obtained.

Water samples were collected from Riviere Manie within and 3 knm
below the double application block 303, from a small pond in block 303, and
from Riviere St. Denis in the single application block 301 (Figures 1 and
2). Two to Five replicate samples were taken at 10 m intervals from the
residue stations. Each sample was collected in two one litre amber glass
bottles held approximately 10 cm below the surface of the water. Fifty ml
of the collected water were decanted from each bottle and replaced with
hexane (distilled in glass). The bottles were securely capped, shaken vig-
orously, and transported to the field lab for extraction. Water samples
were field extracted as soon after collection as possible (usually within
12 hours) with a total of 700 ml of distilled hexane. This was later evap-
orated to dryness, dissolved in 10 ml of hexane and analyzed directly by
electron capture on a Tracor 550 gas chromatograph. The detection limit
was 0.01 pg/L (ppb).

Sediment samples from the pond and outlet stream in double applica-
tion block 303 and from Riviere Manie approximately 5 km below the double
block were collected with an aluminum cup-shaped dipper (5 cm dia. x 6.4 cm
length) immersed on edge into the sediment to a depth of 2.5 em (half dia-
meter). The dipper was advanced slowly until filled with sediment which
was then placed in a 750 ml screw cap jar and frozen. Five such samples
were collected from an area of two square metres at each site and combined
as one sample.

Litter samples from the double application block were collected by
cutting 30 cm x 30 cm sections of forest floor litter to a depth of 2.5 cm
using a conventional garden trowel. Five of these sections were cut from a
area of 10 square metres and combined as one sample at each site. The
litter samples were then placed in polyethylene bags and frozen for
subsequent analysis.

For determination of residual permethrin levels in stream sediment
and forest litter, 50 g of a composite sample were extracted with 200 ml of
acetone:hexane (2:8) in the presence of anhydrous sodium sulfate in a
Sorval Omni-Mixer. The extract was vacuum filtered and washed with water
to remove the acetone. The hexane was then dried with anhydrous sodium
sulfate and an aliquot equivalent to 25 g of sample was evaporated to
dryness on a rotary evaporator. The residue was redissolved in 10 ml of
hexane and a 2 ml aliquot was cleaned on a Florisil column. The eluant
fraction containing permethrin was concentrated, then rediluted to 10 ml
and analyzed on the gas chromatograph. Permethrin residues in stream
sediment were measured to a detection limit of 0.007 ug/g (ppm) while the
detection limit Ffor permethrin in forest litter samples was 0.003 yg/g
(ppm) .



Water Quality Assessment

Water quality parameters including dissolved oxygen, pH, alka-
linity, hardness, and temperature were measured at pre— and post-spray
intervals at each sampling station using a Hach model AL-36B portable
field test kit.

Aquatic Biological Sampling

Drifting invertebrates. Drifting invertebrates were monitored
before and after the permethrin applications with drift nets set in
Riviere Manie Upstream Control (l.5 km above block 304), single applica-
tion block 304, double application block 303, and Downstream (3 km below
block 303) stations, as well as in Riviere St. Denis single application
block 301, a 7 km downstream station (Figures 1 and 2) and in an un-
treated control station on Riviere du Loup. Nets, measuring 0.47 x 0.32
m with a No. 54 (363 p) mesh collection bag, were positioned in the
streams to collect drifting organisms from a column of water for a pre-
determined length of time. The nets were placed such that a water
column was sampled from the surface to the stream bottom where possible,
and from the surface to the net bottom when water levels exceeded the
height of the net opening. Drift samples were taken twice daily, morn=—
ing and evening, before and after the spray, and at more frequent
intervals immediately following each treatment. Current velocity
(measured with a Teledyne Gurley No.625 Pygmy Current Meter) and depth
of the water at the net opening were recorded with each sample taken.
All aquatic invertebrates collected were sorted from the net contents,
preserved in 70% methanol, and subsequently counted, identified and
quantified as organisms per cubic metre of water using the following
formula:

number of organisms collected

depth of water column sampled (m) x width of net opening (0.47 m) x
current velocity (m/sec) x sample duration (sec)

In addition to the drift monitoring at each station, a drift
profile was conducted on Riviere Manie in which drift samples from the
upstream control, the single block 304, the double block 303, and the
3 km downstream station were collected simultaneously. This was in an
attempt to compare the drift composition of each location at that spe-
cific time. Several drift profiles were taken before and after the per-
methrin applications.

Benthic invertebrates. Prior to and at intervals following the
permethrin applications, bottom fauna populations were assessed with a




0.093 m2 Surber net (Surber 1936) at each stream station immediately below
the drift site. The pre— and post-spray samples were sorted, preserved in
707 methanol and later counted, identified, and presented as mean number
and standard deviation of four samples. Organisms were also collected from
four randomly selected rocks (approximately 15 cm in diameter) in the
streambed at each station to provide additiomal data on the bottom fauna
population. The invertebrates were sorted and enumerated in the manner
described for stream Surber sampling.

Caged invertebrates. Plecoptera nymphs (Perlidae) were exposed to
both applications in Riviere Manie 303 in small tubular holding cages. The
cages were constructed of 30 cm lengths of 10 cm diameter ABS tubing,
screened at both ends and fitted with a hinged top section. A series of
polyethylene baffles were placed inside the cages to provide current eddies
for the invertebrates (Fig. 5). A sample of 10 nymphs was placed in the
stream prior to the first application and checked for post-spray mortality
and sub-lethal effects including behavioral changes. Two days before the
second application, a new sample of 25 plecopterans was placed in the
stream. Observations of post—application mortality and behavior of the
nymphs were again recorded.

Terrestrial Btological Sampling

Arboreal and flying invertebrates. Terrestrial insect knockdown
over the treatment streams was measured quantitatively with the drift
nets. Terrestrial organisms were separated from the drift samples,
counted, identified and recorded as number of organisms per 10 m? of
surface water flowing through the net, calculated as follows:

number of organisms x 10

width of net opening (0.47 m) x current velocity (m/sec) x sample duration
(sec)

Plastic sampling buckets measuring 39 x 32 x 15 cm were used to
collect and quantitatively assess the knockdown of non-target arboreal and
flying invertebrates in the double application block 303. Twenty samplers
were placed under specified trees (10 under balsam fir and 10 under pin
cherry) in 303-Tl, and 10 samplers were randomly placed under a peripheral
stand of balsam fir in 303-T2. The invertebrates were collected each even-
ing prior to and following both applications, counted, identified, and
presented as the number of organisms per sampler for both areas. Similar
sample procedures were used in the control area.

Ground dwelling invertebrates. The level of activity of ground
dwelling invertebrates in 303-T2 and control areas was monitored for three




Figure 5 Invertebrate cages used for exposing Plecoptera nymphs to permethrin applications,
Kamouraska County, Quebec, 1980
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five-day periods during the sampling season with the use of pitfall traps.
The traps consisted of plastic containers measuring 12 x 12 x 10 cm set in
the forest litter such that the edges of the containers were flush with the
surface of the litter. A small amount of a weak detergent solution was
added to the traps to act as a killing agent preventing the escape of
trapped organisms. Twenty traps were placed at 5 m intervals on an arbi-
trarily selected compass transect through 303-T2 of the double application
block and the control area. The containers were emptied every evening of
the sampling period, although damage caused by porcupines prevented the
collection of some of the pitfalls on several occasions. All invertebrates
were preserved in 707% methanol, counted, identified and presented as the
number of organisms per sampler. Only those invertebrates in the Coleop-
tera, Phalangida, Acari, Araneida and Collembola taxonomic groups were
included as indicators of ground dwelling invertebrate activity, as other
invertebrates collected were of arboreal origin or adult flying insects.

Small mammals. Small mammals were collected in the double applica-
tion block site 303-T2 and the control area prior to and two months after
the permethrin applications to assess relative changes in age class struc-—
ture and reproductive success in the small mammal complex. Snapback kill
traps, 300 in 303-T2 and 200 in the control, were baited with a mixture of
rolled oats and peanut butter and set three per station on a series of
transects. All animals were preserved in 10%Z formalin and returned to the
laboratory for identification, aging, sexing, and determination of breeding
condition.

RESULTS
Insecticide Deposit

Results of pesticide deposit obtained from the double application
block 303 represent measurements taken from the initial application ouly,
since logistical problems prevented deposit analysis of the second applica-
tion. The amount of emitted formulation deposited on sample cards ranged
from 2.74 to 145.20%, with instream and open canopy samples receiving sub-
stantially greater deposit than shoreline and heavily canopied areas (Table
2). Although droplet densities did not exceed 10/cn?, the mean diameters of
the droplets deposited were approximately 1.5 to 2 times larger than those
measured from previous experimental permethrin applications (Kingsbury and
¥reutzweiser 1979, 1980, Kingsbury and Zylstra 1982).

Three kilometers below the double application block 303 at Manie
Downstream, a deposit measurement of 0.004 L/ha (0.277%7 of the emitted
volume) was recorded following the initial spray. No indications of
deposit were found at the St. Denis Downstream station 7 ¥m below the
single application block 301.



Table 2

Deposit analysis of 17.5 g AI/ha permethrin applied
at an emission rate of 1.46 L/ha to treatment blocks¥*
Kamouraska County, Quebec, 1980.

Spot Counting AnalySis

Mean Mean Droplet
Z Density Diameter Deposited
L/ha deposit (Drops per cm?) (w)
%

Riviere Manie 304 instream 0.33 £ 0.32 22.60 2.67 138.2 + 13.4
shoreline 0.08 + 0.03 5.48 1.11 105.8 + 4.9
303 instream 1.00 + 0.24 68.49 4.21 140.0 + 8.8
shoreline 0.73 £ 0.50 50.00 4.08 130.3 + 15.6
Downstream instream 0.004 + 0.002 0.27 0.18 63,2 & 5.6
Riviere St. Denis 301 instream 2:12 & 2.05 145.20 9.07 125.8 + 41.8
shoreline 0:57 *.0.16 39.04 513 107.2 * 14.8

Downstream instream 0 0 = -

Terrestrial sampling area

303-1 0.20 + 0.08 13.70 2.04 116.4 + 7.3
303-2 (canopy) 0.12 + 0.09 8.22 0.68 147.3 + 15.4
303-2 (no canopy) 0.86 + 0.28 58.90 3.18 161.5 + 10.8
Sediment residue sampling area 0.64 * 0.07 43.84 5.9 124:9 = 2.1
Litter residue sampling area 0.04 + 0.03 2.74 0.41 131..9 £ 158

*results from double application block (303) obtained from initial application only.

*#% one standard deviation
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Insecticide Residue Analysis

Differences in values of permethrin residues in water samples
analyzed by Chipman Inc. and the Forest Pest Management Institute were, for
the most part, minor (Table 3). More than half of the 16 replicated
samples produced differences of 0.02 ug/L or less. Three samples varied by
0.03 to 0.04 ug/L, three by 0.08 to 0.13 ug/L, and a single sample resulted
in the maximum difference of 0.27 wug/L.

The mean values of pesticide residue calculated from several repli-
cate water samples taken at each interval have been presented in
Table 4. Concentrations of residual permethrin in standing water ranged
from 0.03 to 1.35 ug/L and persisted at a mean level of 0.14 ug/L for at
least 96 hours after the initial application and at 0.06 /L for at least
48 hours following the second application to block 303. Residue levels in
the single application stream (St. Denis 301) peaked at 1.30 1g/L one-half
hour after the application and remained at 0.31 pg/L for at least 24 hours
post-spray. Samples from the double application stream (Manie 303) indi-
cate residue levels ranged from 0.05 to 1.84 1g/L with the exception of two
anomalous samples containing 13.77 and 86.21 pg/L permethrin. When tested
against the four respective replicates the high concentrations of these
samples are statistically improbable (p <0.005) and have therefore been
excluded from the calculation of mean values (outliers test described by
Dixon and Massey 1969). Permethin concentrations in the water persisted at
mean levels of 0.15 ug/L for at least 96 hours and 0.03 ng/L for at least
48 hours after the first and second applications respectively. Pesticide
residue levels measured at the Manie Downstream station varied Ffrom
0.03 pg/L to 0.91 ug/L with one sample (6 hours post-second application)
containing 29.38 ug/L. This sample was identified as an outlier (P <0.005)
(Dixon and Massey 1969) and has been excluded from the analysis of mean
concentrations. Residues persisted at a mean level of 0.03 ug/L 24 hours
after the initial application and at 0.04 1g/L 12 hours after the second
application. Actual concentration values for each water sample collected
are included in Appendix Tables A-1 to A-3.

Measurements of permethrin residues in sediment collected from a
pond and its outflow streams in block 303 varied widely after the two
applications from non-detectable levels to 0.095 ug/g, but appeared to
stabilize at a relatively high mean concentration of 0.012ug/g 59 days
after the applications (Table 5). Accumulation of residual permethrin in
stream sediment collected from a section of Riviere Manie approximately 4.5
km downstream from block 303 was minimal. Only 2 of a total of 24 samples
taken contained measurable amounts of pesticide. Appendix table A-4 con-
tains complete results of sediment analyses.

Permethrin residue levels in forest litter from block 303
increased substantially following the second application (Table 5). Mean
concentrations ranged from 0.00l pg/g to 0.053 pg/g but were reduced to



Table 3
Comparison of 16 replicate water samples
analyzed by Chipman Inc. and the
Forest Pest Management Institute

Permethrin concentration Permethrin concentration
in water ug/L in water (ug/L) Difference

analyzed by Chipman Inc. analyzed by FPMI (ug/L)
0L.57 0.57 0.00
1.81 1.54 0.27
1.74 1.51 0.13
0.64 0.61 0.03
055 0.51 0.04
0.08 0.07 0.01
0.05 0.05 0.00
0.07 0.10% 0.02
1.52 1.51 0.01
013 0.12 0.01
0.l5 0.14 0.01
1.51 1.62 0.10
N.D. 0.02 0.02
0.63 0.71 0.08
0.71 0.67 0.04
N.D. N.D. 0.00

N.D. - non-detectable

Chipman Inc. limit of detection 0.0l ug/L

FPMI limit of detection 0.02 ug/L

* insufficient sample for exact quantification



Table 4
Permethrin residues (ng/L) in water samples
taken from treatment areas Kamouraska County,
Quebec, 1980.

Manie Manie Pond St. Denis
Sampling Regime 303 Downstream 303 301
Number of replicate samples 5 5 2 3
Pre-spray N.D. - N.D. -
IFirst application
* % hr post—-spray e Kk - - 1.30 ¢+ 0.60
1's hr 0.62 + 0.07 0.28 4+ 0.15 0.10 £ 0.00 -
6 hr 0.43 = 0.13 0.59 + 0.20 0.62 + 0.01 0.64 + 0.25
12 hr 0.13 + 0.09 0.25 £ D.25 0.14 + 0.01] 0.32 + 0.04
24 hr 0.11 &+ 0.11%* 0.03 + 0.02 0.13 * 0.04 0.31 + 0.01
96 hr 0.15 + 0.10 - 0.14 £ 0.16 -
Second application
1 hr post-spray 1.58 & 0.24% - 0.23 + 0.10
1% hr - 0.09 + 0.06 -
6 hr 0.24 + 0.22 0.08 + 0.01% 0.77 + 0.10
12 hr 0.15 £ 0.06 0.04 + 0.02 0.84 t 0.73
24 hr 0.55 + 0.59 = 0.12 %+ 0.01
48 hr 0.03 + 0.03 - 0.06 + 0.01
" _ v jndicates no sample taken
N.D. - none detected
Limit of detection 0.0l ng/% (ppb)
% means calculated from four replicates only - anomalous samples (p < 0.01) have been excluded.

&% one standard deviation

1

n



Table 5

Permethrin residues (ug/g) in sediment
and litter samples from treatment area
Kamouraska County, Quebec, 1980.

Sediment
Manie 303 Manie Litter
Sampling Regime (pond and outlet) Downstream Block 303
Number of replicate samples 7 5
Pre-spray N.D. = N.
First application
1 day post-spray = - 0.001 + 0.002
4 days = - 0.004 + 0.006
Second application
1 day post-spray 0.004 + 0.008 - 0.030 + 0.014
4 days 0.004 + 0.008 0.053 = 0.073
6 days - 0.002 = 0.005%* -
8 days 0.015 + 0.035% N.D 0.039 + 0.056
26 days 0.006 + 0.009 0.012 + 0.028%% 0.016 %= 0.012
59 days 0.012 £ 0.009 N.D. N.D.

- " indicates no sample taken

N.D. - none detected

Limit of detection 0.003 ug/g (ppm)

% increased mean and large variance introduced by one of seven samples with value 47 times greater

than the other six.

%% increased mean and large variance resulted from single sample since four of five samples
contained no detectable levels.
- presented as mean and one standard deviation

91
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non-detectable levels by the end of the 59 day sampling period. Results
from analysis of forest litter samples are presented in Appendix Table A-5.

Water Quality Assessment

The results of water quality analyses have been presented in
Table 6 and indicate conditions typical of boreal forest Ffast-water
streams. Temperatures fluctuated according to weather conditions, dis-
solved oxygen levels approached saturation, pH was neutral and CaC03 con-
tent was generally stable.

Aquatic Biological Sampling

Drifting invertebrates. Following the single permethrin applica-
tion to block 301, the number of drifting invertebrates at the Riviere St.
Denis station increased from a pre-spray averaae of 1.36 organisms per 02
to a half-hour post-spray maximum of 1555.6/m? (Fig. 6). Ephemeroptera
aymphs, Simuliidae larvae, Plecoptera nymphs, Chironomidae larvae and
Trichoptara larvae comprised the major portion of the drift increases.
Twelve hours after the application these increases were substantially
reduced although elevated drift levels remained evident for 48 hours
(Appendix Table A-6). There were no indications of an impact related
increase in the number of drifting aquatic invertebrates at the St. Denis
Downstream station 7 km below block 30l (Appendix Table A-7). A series of
drift samples collected from Riviere Manie 304 on the day of the single
application to block 304 demonstrated a definite but much smaller drift
increase attaining a peak level of 87.2 aquatic invertebrates per m
(Appendix Table A-8).

Both permethrin applications to block 303 resulted in substantial
increases in the number of drifting invertebrates at the Manie 303 station
(Fig. 6). From a pre-spray average of 2.48 per m3, the number of drifting
invertebrates increased to a peak level of 2598.1 per m3 one hour after the
initial application. Numbers had declined to 102.6/m3 by 12 hours post-
spray but did not reach levels similar to pre-spray values for up to 84
hours. The drift increases were comprised almost entirely of Ephemerop-—

tera, Trichoptera, Simuliidae, Plecoptera, and Chironomidae (Appendix Table
A.-g) .

The second application to Manie 303 produced a second increase in
drifting invertebrates but of a lesser_ magnitude and duration (Fig. 6). A
peak level of 657.4 organisms per m’ was attained two hours after the
application, but numbers diminished to an average of 1.36 per m3 within 36
hours (Appendix Table A-9). Ephemeroptera nymphs again comprised the major
portion of the drift, followed by Plecoptera, Chironomidae, and Trichop-
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tera. Although Simuliidae larvae represented a significant fraction of
the drift increases after the first application, they were virtually
absent from the second post—-spray increases.

At the Manie Downstream station 3 km below block 303, a sharp
increase in the number of drifting invertebrates was evident within one
hour of the initial application to the block and reached a peak of
1051.6 organisms per m> by three hours post-spray. The drift composition
was similar to that sampled from Manie 303 but did not persist for as
long. Drifting invertebrates returned to a level comparable to pre-
spray samples within 36 hours (Appendix Table A-10). Following the
second application to block 303, a resulting increase in the number of
drifting invertebrates at Manie Downstream was not evident until seven
hours afer the spray. The numbers peaked at 149.8 per m3 11 hours
post-spray and subsequently diminished to pre-spray levels within 36
hours. The invertebrate taxa comprising the drift increases were com-
parable to those collected in the Manie 303 post-second spray samples.

Total numbers of drifting invertebrates in both the Manie Up-
stream and Riviere du Loup control stations did not exceed 2.68 organ-—
isms per mJ at any sampling time, and usually ranged from 0.33 to 1.10
per m” (Appendix Tables A-ll and A-12).

Table 7 summarizes the numbers of aquatic invertebrates collec-—
ted from drift profile sampling in Riviere Manie. The number of drift-
ing invertebrates varied considerably between stations and sample dates
but demonstrated an apparent reduction in the treatment areas. Eight
days after the second application to block 303, aquatic invertebrates at
the upstream control drifted in numbers similar to prespray levels,
while at Manie 304, 303, and Downstream numbers had decreased from those
in the pre-spray samples. Conversely, a drift profile taken at the end
of the season (24 September) showed a diminished level of invertebrate
drift at the upstream control but an increase in drift at Manie 303 and
Downstream.

Benthic invertebrates. Taxonomic and quantitative analyses of
the stream bottom fauna from each sampling station are presented in
Appendix Tables A-13 to A-26. Although a wide variety of invertebrate
taxa was represented in the samples, Ephemeroptera nymphs comprised the
largest proportion of the benthic invertebrates in all sample areas and
demonstrated the most apparent indications of pesticide effects. Surber
sampling in Riviere St. Denis in the single application block 301 showed
a significant reduction (75%) in ephemeropterans, while benthic inver-
tebrates collected from rocks were virtually eliminated following the
application (Figures 7 and 8). The benthic samples remained at low
levels for at least 32 days but showed a trend toward numerical recovery
by the 74 day post-spray sample. By the end of the season (109 days
post—-spray) bottom fauna populations were comparable to those of the
Riviere du Loup contrel station. No pesticide-induced reductions of




Table 7
Aquatic invertebrates*® collected from drift profile
sampling in Riviere Manie, Kamouraska County, Quebec,
26 May to 24 September, 1980

Manie Manie Manie Manie
Upstream 304 303 Downstream
26 May - 1l day pre-spray
AM drift 2.08 1.28 7.22 3.02
4 June - 2 day pre-spray
PM drifc 0.68 4.96 3.75 1.04
23 June - 8 day post-spray
AM drifc 0.89 0.27 0.76 0.66
24 Sept. - 101 day post-spray

PM drift 0.56 e 3.19 1.11

* expressed as total aquatic invertebrates per m3 of flow through
drift nets.
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benthic invertebrates were evident at the St. Denis Downstream station
7 km below the treatment block.

The single permethrin application to block 304 did not result in
pesticide related benthic reductions at the Manie 304 station. The
numbers of Ephemeroptera and other invertebrates present followed a
pattern similar to that at the upstream control station.

Total benthos at Manie 303 declined in numbers after the double
application to block 303. Ephemeropteran nymphs were substantially
reduced in benthic samples after the first spray and almost eliminated
following the second application (Figs. 9 and 10). At the Manie Down-
stream station 3 km below the double block, ephemeropterans were reduced
by about 90% after the initial application and remained suppressed at
that level for approximately 30 days after the second application to
block 303. Substantial numerical recovery of benthic invertebrate pop-
ulations at the taxonomic level studied was apparent within 69 days and
was virtually complete by the 101 day post-spray sampling at the Riviere
Manie 303 and Downstream stations.

Seasonal fluctuations in benthos at both the Manie Upstream and
Riviere du Loup control stations demonstrated a mid—- to late-May peak
density of Ephemeroptera nymphs followed by an early to mid-June decline
and a subsequent late season increase.

Surber and rock samples collected from all stations except Manie
304 one year after the permethrin applications (24 May 1981) contained a
variety of invertebrates comparable to or greater than the pre-spray
benthic samples from the previous year (Appendix Tables 27 and 28).

Caged invertebrates. Visual observations of caged Plecoptera
nymphs subjected to the permethrin applications in block 303 demon-
strated both lethal and sub-lethal effects of the pesticide on that par-
ticular invertebrate group. The recorded observations have been sum-
marized in Table 8.

Terrestrial Biological Sampling

Arboreal and flying invertebrates. The density of terrestrial
invertebrates collected in drift nets set in St. Denis 301 increased
after the single permethrin application_to block 30l. From a pre-spray
average of 0.36 invertebrates per 10 m?2 of surface water, the terres-
trial invertebrate drift attained a half-hour post-spray peak of 16.57
per 10 mz, and did not return to pre=-spray levels for 72 hours. The
increases in drift were comprised almost entirely of adult Diptera,
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Tablae 8
Visual observacions of caged Plecoptera nvmphs exposed to
Parmechrin applicaciecns in Manie 303
Yamouraska Countv, Cuebec, 1980

Time of observacions Comnents

First applicacion - 10 aymphs

10 hours post=-spray 10 alive but severely stressed = lit:zle rasponse to touch
stizulil - not able to maincain uprighc sesi:tion

36 hours post=spray 4 dead, 5 alive and normal, | partially distressed - poor
response to touch stcimulus

80 hours post=spray A alive and normal
84 hours post-spray 6 alive and normal
108 nours post=spray 6 alive and normal

Second applicazion - 25 nvmphs

J hours post-spray 25 alive but severely scressed = lictle response to touch
stimuli = not able to swim or malntain upright position

2 hours post-spray 25 alive but severely stressed - sinilar to above

24 hours post-sprav | dead, 5 alive and recuperating with famediacte response
to touch stlmulii and able to swim, 13 alive Suc severelw
stressed

48 hours post-spray 2 dead, b alive but severely stressed, 16 alive and narmal

72 hours post=sprav J dead, 2 alive and parzially stressed, 17 alive and

normal




followed by Homoptera and adult Plecoptera (Appendix Table A-29). Seven
kilometers below block 301 the number of drifting terrestrial inver-
tebrates at St. Denis Downstream increased from a mean pre-spray level
of 1.59 per 10 m2 to a one hour post-spray peak of 12.40 per 10 m2 but
did not persist at elevated levels beyond 12 hours. Adult dipterans
comprised most of the terrestrial invertebrate drift at St. Denis Down-
stream (Appendix Table A-30).

The single application to block 304 resulted in a substantial
increase in the number of terrestrial arthropods drifting at Manie 304
with a 6 hour post=-spray maximum of 163.80 per 10 m2. As indicated in
Appendix Table A-31 adult Diptera again contributed the greatest propor-
tion of the drift, comprising 75 to 947 of the total number of terres—
trial invertebrates collected.

Terrestrial arthropods drifting in Manie 303 increased notice-
ably after the Ffirst application to peak levels ranging from 12.8 to
20.1 per 10 m2 at 2, 6, 12, and 24 hours post-spray. The second
application also resulted in increased terrestrial invertebrate drift
with maximum numbers of 12.60, 17.34, and 11.82 per 10 2 at %, 6, and
24 hours after the spray. A similar pattern occurred 3 km below block
303 at Manie Downstream after the initial application with drifting ter-
restrial arthropods attaining three and seven hour post-spray peak
levels of 20.9 and 10.2 per 10 m2. Little indication of a pesticide-
induced increase in the numbers of drifting terrestrial invertebrates
was found at Manie Downstream following the second application to block
303. All of the terrestrial invertebrate drift samples collected from
both Manie 303 and Downstream consisted primarily of Diptera adults
(Appendix Table A-32 and A-33).

Although drifting terrestrial arthropods in the Manie Upstream
control remained at a comparatively low level (the highest number col-
lected was 3.91 per 10 m% and 80% of the samples were below 2.0), the
terrestrial invertebrate drift results from the Riviere du Loup control
were somewhat more erratic. Numbers varied from 0 to 21.8 inver-
tebrates per 10 a2 (Appendix Tables A-34 and A-35).

The permethrin applications to block 303 resulted in moderate
increases in the number of arboreal and flying arthropods collected in
the two terrestrial invertebrate knockdown sampling areas 303-Tl and
303-T2 (Figures 11 and 12). In three of the four instances the
increases were limited to the day of application and did not persist
beyond 24 hours, while the number of arthropods collected in 303-T1
following the second application continued to increase 24 hours after
the spray. Increases of similar magnitude in the number of arboreal and
flying invertebrates were collected in the control area as well but did
not coincide with the permethrin treatments (Figures 11 and 12). Flying
insects, mainly dipterans, as well as spruce budworm, hymenopterans,
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beetles, and spiders comprised the major portion of collected invertebrates
in both the treated and control areas (Appendix Tables A36 to A38).

Ground dwelling invertebrates. Results from pitfall trapping, used
as a means of determining a level of ground dwelling invertebrate activity,
are summarized in Table 9. The number of arthropods collected in the traps
tended to increase later in the season and generally exhibited a similar
pattern in the treatment and control areas (Fig. 13).

Small mammals. Sampling of small mammals in both treatment and
control areas did not produce numbers sufficient to determine a level of
impact. Although the number of captures almost doubled during the late
sunmer post-spray sampling period, the total number of animals trapped dur-
ing the program was quite low, with an animal per trap-night success ratio
of 0.004 and 0.014 in the control area and 0.007 and 0.024 in the treatment
block (Tables 10 and 11). Approximately 40% of the animals captured from
both areas in August were young of the year.

DISCUSSION AND CONCLUSIONS
Insecttictde Depostit

The amount of emitted formulation deposited on the Kromekote cards
varied in relation to the extent of the overhead canopy. Instream and open
area samplers consistently received greater deposit than shoreline and
heavily canopied sample cards. The mean diameters of the droplets depos-—
ited in all areas greatly exceeded those from previous and concurrent
experimental permethrin applications (Xingsbury and Kreutzweiser 1979,
1980, Kingsbury and Zylstra 1982) and resulted in a relatively high percent
deposit despite a low density of droplets per cm2. The deposit measurement
from St. Denis 301 that was 457% higher than the volume emitted probably
resulted from a flight line overlap of the application aircraft.

Since the Kromekote cards at Manie Downstream were located 3 km
below block 303 the deposit measurements at the downstream station repres-
ented aerial drift of the pesticide. Although the actual amount of pest-
{cide measured at the station was minimal (0.27% of the emitted volume) it
indicates that aerial drift in that direction did occur and significant
aerial contamination of the stream outside the block boundary was
possible.

Insecticide Residues

levels of residual permethrin measured in standing and flowing
water within the treatment blocks were comparable to those reported from
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Table 9

Summary of pitfall trapping results expressed in organisms per sampler
for ground dwelling invertebrates in treatment® and control areas
Kamouraska County, Quebec, 27 May to 24 August 1980,

MAY JUNE AUGUST
27 28 29 30 3l TOTAL MEAN S.D.4x 23 24 25 26 27 TOTAL MEAN 5.D 20 21 22 23 24 TOTAL MEAN 5.D.
0.25 0.30 0.35 0,35 0.40 1.65 0.33 0,06 0.61 0.35 0.78 0,65 0,25 2.64 0.53 0.22 0.40 0,14 0,11 0,10 0.10 0.85 0.17 0.13
0.0% 0.05 0.01 0.02 0.14 0.05 19 0.04 0.06
0,01 0.15 0.10 0.10 0.36 0.07 0.06 0.44 0.10 0,33 0,15 0,13 1.15 0.23 0.15 0.60 0,14 0.33 0.55 0.065 2,27 0.45 0,21

0.05% 0.05 D.05 0.15 0.03 0,03 0.06 0.05 0.006 0.12 0.03 0.03 .

0.05 0.05 0.01 0,02 0.17 0,15 0.78 0.40 0.31 1.81 0.36 0.26 0.60 0.05 0.65 0.13 0.26
0.10 0,10 0.40 0.70 0.10 1.40 0.28 0.27 0.06 2.28 0.25 0.06 2.65 0.5% 0.10 1.60 0,57 0.39 0.10 0.85 3.51 0,70 0.57
0.65 1.20 0,90 3.60 2,85 .20 1.84 1.31 1,50 2,35 5:17 1,90 0:75 1127 2.25:1:.73 2,00 1.85 1.06 1.00 0.90 6.81 1.36 0.52
0.15 0.25 0.05 0.95 1.40 0.28 0.39 0,11 0.25 2,10 1.60 0.56 4,02 0,92 0.88 4.00 3,00 4,28 4,10 2,90 18.28 3.66 0.65
1.21 2.00 1.70 4,90 4.45 14.26 2.84 3.25 11.50 4.55 2,06 24,206 9.20 5.84 6.17 5.90 5.45 32.5%6
0.20 0.10 0.30 0.40 1.00 0.20 0.16 0.80 0.70 0,50 0,30 0.20 2,50 0,50 0.25 0.40 0.40 0,30 1.10 0.22 0.20
0.80 0,80 0.16 0,36 0.10 0.10 0.20 0,04 0.05
0.10 0.30 0.40 0.08 0.13 1,10 1,20 0,60 0,10 3.00 0.60 0,55 0.70 0,30 0.50 0.70 2,20 0.58 0.18
0.10 0.10 0,02 0.05 0.10 0.30 0.10 0.50 0.10 0.12

0.20 0.20 0.04 0.09 0.10 0,30 0.30 0,70 0.50 1.90 0.38 0.23 0.40 0.10 0,10 0.50 0.70 1.70 0,36 0.26

0.10 0,10 0,10 0,30 0,06 0.05 0,30 0,10 0.30 0.30 1.00 0.20 0.14
0.20 0,70 1.80 1,40 1.80 5.90 1.148 0.71 2,70 2,80 1.60 1.60 0.50 9.20 1.84 0,94 1.20 0,40 1.70 0.60 1.00 4.90 0,98 0.51

0.20 0.10 0.10 0.40 0.08 0.08 0.20 0.40 0.40 0.10 1.10 0.22 0.18 4.40 3.30 3.70 4,30 3.70 19.40 3,88 0.46

0.40 1,00 2,40 2,10 3.20 5.00 5,40  3.60 3,00 1.40 18.40 6,30 5,00 6,10 6,60 6,40 30.30

Argrandard deviatlon

9.10

June

and again at 1430 to 1500 hrs on 15 June 1980,
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Sample dates before and after applications (17.5g Al/ha permethrin)
Figurel3 Terrestrial invertebrates collected from pitfall traps set in double application block
303, Kamouraska Count+ Quebec, 27 May to 24 August 1980
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Table 10

Small mammals captured in untreated
control block.
Kamouraska County, Quebec 1980.

MALES FEMALES
adult
Pregnant
Date Species adult sub-adult sub-adult not pregnant embryo scars Total animals
23-31 May Sorex cinereus 7 0 1
Clethrionomys gapperi 2 4 2 3
Napaeozapus insignis 4 4
TOTALS 6 0 0 0 2 8
20-24 August Sorex cinereus 3 3
Blanaria brevicauda £ 1
Clethrionomys gapperi 2 2 2 6
Zapus hudsonius 1 1
Napaeozapus insignis 1 2 3
TOTALS 3 6 0 5 0 14

he



Small mammals captured in double
application block 303%
Kamouraska County, Quebec 1980.

MALES

FEMALES

Pregnant
Date Species adult sub-adult sub-adult not pregnant embryo scars animals
23-31 May Sorex cinereus 2 0 0 2 2 13 5
Peromyscus mantculatus 3 0 0 0 9 2 5
Clethrionomys gappert 5 1 0 0 13 1 9
TOTALS 10 1 0 2 6 19
20-24 August Sorex cinereus 6 2 4 3 13 15
Peromyscus mantculatus 3 1 3 1 6 8
Clethrionomys gapperi 2 3 1 8
Synaptomys cooperi 1: 1
Zapus hudsonius 1 1
Napaeozapus insignis ] 1 1 3
TOTALS 13 6 9 6 2 36
iblock 303 treated with 17.5 g AI/ha permethrin at 0455 to 0528 hrs on 6 June and again at 1430 to 1500 hrs on

15 June 1980.

GE
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previous (Kingsbury and Kreutzweiser 1979, 1980) and concurrent (Wood
1982) experimental permethrin applications, but persisted at slightly
higher concentrations for a longer period of time. Residue concentra-
tions in water did not attain non-detectable levels in any of the areas
by the end of the sampling period. However, water samples previously
reported as containing no detectable concentrations of permethrin may
have in fact fallen within the range of detection now possible since the
limit of detection has been reduced from 0.2 ug/L in 1979 and 0.05 ug/L
in 1980 to 0.01 pg/L in the present study.

After the initial application to block 303, pesticide residues
in water at the 3 km downstream station approached those measured within
the block itself. This substantiates indications from deposit measure-
ments that aerial drift of the pesticide may have contaminated portionms
of the stream below the block since it has been previously demonstrated
that residual permethrin is rapidly diluted downstream from an applica-
tion area (Kingsbury and Kreutzweiser 1980, Wood 1982).

Among the replicated water samples collected from the streams
several contained extremely high concentrations of permethrin. When
tested against the other respective replicates (outliers test for detec-
tion of extremes described by Dixon and Massey 1969) these values are
statistically improbable (p <0.005) and have been excluded from the cal-
culation of means. Because of the inherent adsorptive qualities of per-
methrin (Sharom and Solomon 198la), the pesticide is readily adsorbed to
various collection and analytical equipment and the likelihood of
samples being contaminated during the analytical process is considerable
(pers. comm. lan Hill, ICI Ltd). Consequently, these abnormally high
values probably represent permethrin contamination from handling, and
not actual residue concentrations from the sampling sites.

Permethrin residues in sediment samples from a pond and outlet
stream in block 303 were generally less than those reported by Kingsbury
and Kreutzweiser (1979) but comparable to the levels found in subsequent
permethrin trials (Xingsbury and Kreutzweiser 1980, Wood 1982). Approx-
imately 4.5 km downstream from block 303, the accumulation of residual
permethrin in stream sediment was minimal with only 2 of 20 samples con-
taining measurable quantities of pesticide. The apparent minimal accum-
ulation of permethrin in sediments is a reflection of the relatively low
residues in the water. Sharom and Solomon (1981b) and Rawn (1981) have
demonstrated that permethrin is readily adsorbed to exposed sediments,
but since the limit of detection for sediment analysis in the present
study (0.003 pg/g) was almost three times higher than the maximum water
residue sample, substantial accumulations of residual permethrin in sed-
iment would have to occur before detectable levels were attained.

The second application to block 303 appeared to contribute sig-
nificantly to the level of pesticide residues in forest litter. lean



concentrations persisted at 0.016 ug/g for at least 26 days post-spray but
had diminished to non-detectable levels by the end of 59 days. Previous
experimental permethrin applications resulted in similar or slightly higher
litter residues but with a persistence extending beyond the sampling period
(Kingsbury and Kreutweiser 1980, Wood 1982).

Aquatic Invertebrates

The single permethrin application to block 30l resulted in a mas-
sive disturbance of benthic invertebrates in Riviere St. Denis. A dramatic
increase in the number of drifting invertebrates, followed by a substantial
reduction in bottom fauna populations, was evident within the block immed-
iately following the application. There were no indications of an impact
on aquatic organisms at the St. Denis Downstream station although Kingsbury
and Kreutweiser (1980b) and Eidt and Weaver (1982) have reported increases
in invertebrate drift 7.6 and 4.2 km, respectively, downstream from a
treated block. A portion of Riviere St. Denis between block 301 and the
Downstream station included several areas of slow water where beaver dams
blocked the flow and may have prevented the downstream transport of drift-
ing invertebrates or residual permethrin.

The single permethrin application to block 304 resulted in a much
less pronounced level of impact to aquatic organisms than the application
to block 30l. The comparatively lesser pesticide impact in Manie 304 con-
curs with recorded observations and measurements of a significantly lighter
deposit and a shorter section of stream treated.

Massive increases in the number of drifting invertebrates and a
severe depletion of benthic organisms occurred in Manie 303 after the
initial application to the block. The second application resulted in a
second disturbance of aquatic 1invertebrates but of a lesser magnitude.
Bottom fauna sampling during the interval between the two applications
indicated that a great proportion of the benthos had been removed by the
first application and consequently a smaller residual population responded
to the second spray. The permethrin application to block 304 (located
immediately upstream from block 303 and treated within two hours of the
first application to block 303) may have contributed to the post=first
spray benthos disturbances measured at Manie 303. However, because of the
small section of stream treated, the light insecticide deposit, and the
comparatively minor impact on aquatic invertebrates at Manie 304, it is
likely that the block 304 application had little contributory effect on
benthic organisms at Manie 303.

Within one hour after the first application to block 303, a sharp
increase in the number of drifting aquatic invertebrates was evident at
Manie Downstream, 3 km below the block. The entire portion of Riviere
Manie between block 303 and the Downstream station was consistently fast
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water with an estimated velocity of 0.50 m/sec (based on several current
velocity measurements taken in "typical” sections). Residual permethrin
or drifting organisms from the application block would consequently
require a minimum of two hours to be transported the 3 km distance. The
virtually immediate post-spray drift increases at Manie Downstream conf-
{rmed indications from deposit and residue analyses that substantial
aerial drift contamination occurred along the section of stream between
the application block and the Downstream station. The subsequent
decline in bottom fauna gave further evidence of toxic concentrations of
permethrin occurring at that station.

After the second application to block 303, a similar though much
reduced increase in drifting invertebrates occurred at Manie Downstream,
but did not become evident until seven hours post-spray. Al though
deposit measurements were not taken, field observations, residue
analyses, and the delayed downstream effects indicate significant aerial
drift contamination did not occur outside block 303 following the second
application.

From water residue analyses and bottom fauna sampling at Manie
Downstream after the second application to block 303, it was apparent
that permethrin concentrations at the downstream station were much lower
than those found after the initial spray. The residual pesticide may
not have been sufficient to induce drift but to cause disorientation and
spasmodic behaviour of invertebrates actively entering the drift such
that voluntary re-establishment on the stream bottom was not possible.
The seven hour and subsequent post-spray drift increases (2200 hrs to
0500 hrs) corresponded to the time when behavioral invertebrate drift is
normally sharply increased. The diel periodicity of invertebrate drift
described by Waters (1972), Muller (1974), Elliott (1970), and Coady
(1978), and supported by unpublished data collected by the Forest Pest
Management Institute from an in progress study of Icewater Creek,
Ontario, indicates that active drifting of aquatic invertebrates is
greatly increased shortly after nightfall. In this instance, the normal
diel drift peaks may have been exaggerated by toxic concentrations of
permethrin affecting the benthic invertebrates after they had actively
entered the drift. Permethrin may have been present in the water column
in concentrations sufficient to subsequently produce involuntary and
prolonged drift. Eidt (1975) postulated a similar occurrence following
a fenitrothion application to a New Brunswick stream.

The seven hour lag time between the application to the block and
an increase in downstream drift may represent the period of time
required for affected organisms in the drift to reach the Downstream
station. Previous discussion has inferred that the estimated time
required for a unit of stream to travel the 3 km distance was approx-
imately two hours, but this may not necessarily apply to the downstream
transport of drifting invertebrates. Because of swimming and saltatory
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behaviour, the translocation of benthic invertebrates may be considerably
slower than the actual water velocity.

Substantial increases in invertebrate drift at various distances
downstream from an experimental permethrin treatment have been previously
documented. KXingsbury and Kreutzweiser (1979, 1980b) and Eidt and Weaver
(1982) have reported pesticide induced drift up to 7 km below a 17.5 g
Al/ha permethrin treated area, either as a result of toxic concentrations
of residual pesticide being transported to that point or long distance
drifting of affected organisms from the upstream treatments. Elliott
(1971), Waters (1972), and Townsend and Hildrew (1976) have clearly demon-
strated that behavioral, mechanically induced, and even dead invertebrate
drift rarely exceeds 50 m and is usually less than 10 m, but these authors
did not attempt to convey their conclusions to a pesticide impact.
Flannagan et al. (1979) described incidents of drift increases as far as
400 km downstream from a methoxychlor injection site but determined that
the drift was coincident with the arrival of the insecticide. In previous
(Kingsbury and Kreutzweiser 1979, 1980a) and concomitant (Wood 1982) exper-
imental applications it has been demonstrated that because of the inherent
adsorptive qualities of permethrin, the pesticide concentrations are
rapidly diluted downstream from the application site, especially below the
confluence with a major untreated tributary. This infers that downstream
invertebrate drift following a permethrin application at the present exper-—
imental dosage rate (17.5 g AI/ha) may not be induced by residual or a
transported "slug" of pesticide affecting Zn &itu benthic organisms, but
may be comprised of drifting invertebrates from upstream treated areas.

Muirhead—Thomson (1978a,b) discussed the importance of non-lethal
concentrations of pesticide resulting in detachment and downstream drift of
certain aquatic invertebrates. Results from the present study demonstrated
that the majority of Plecoptera nymphs exposed to the applications in sub-
merged holding cages did not die but did exhibit severe stress and diso-
rientation for a period of up to 48 hours, followed by an appareatly
complete recuperation. Similar observations have been reported by
Kingsbury (1976) and Eidt and Weaver (1982). Following the permethrin
applications to Manie 303, St. Denis 301, and to a New Brunswick salmon
aursery stream in a concurrent study (Eidt and Weaver 1982), masses of
drifting invertebrates were visually apparent, and many individuals both in
the streams and in the collected samples displayed a cyclic behavioral
pattern of bursts of spasmodic swimming followed by a few seconds of dis-
oriented drifting. At an arbitrarily selected site on Riviere du Loup 6.5
km downstream from Manie 303 and 1.0 km below the confluence with Riviere
Manie, a drift sample was collected five hours after the first application
to block 303 and contained an abnormally high number of drifting inver-
tebrates (219 in a two minute sample compared to one in a two minute sample
collected immediately above the confluence with Riviere Manie). During the
collection of the sample below the confluence, a large number of benthic
invertebrates (mainly ephemeropterans) was observed drifting in the manner
described above, displaying an erratic swimming behavior. This spasmodic
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behavioral response to permethrin intoxication may induce aquatic inver-
tebrate drift for much greater distances than normally occurs.

Since aquatic invertebrate drift as a natural phenomenon is gen-
erally considered an intentional activity in response to intra-specific
competition and the maintenance of optimum population levels (Waters
1972, Muller 1974, Dimond 1967, and Townsend and Hildrew 1976), a deple-
tion in bottom fauna populations should result in a diminished rate of
active or behavioral drift. A marked reduction in benthic invertebrates
at Manie 303 and Downstream after the permethrin applications was
clearly evident, but a pesticide induced decrease in the drift complex
at these stations was not as definitive. Drift profile sampling on
Riviere Manie eight days after the applications produced variable
numbers but did indicate that while drifting invertebrates in the con-
trol increased during that period, those in the treatment areas had
decreased. By the end of the season the numbers of drifting inverte-
brates in Manie 303 and Downstream exceeded those of the control, giving
evidence of substantial recovery.

Despite catastrophic drifts and severely depleted benthos in all
treated stations except Manie 304, repopulation of bottom fauna was
evident within 2% months and was virtually complete at the taxonomic
level studied within 3% months. One year post-spray sampling indicated
that invertebrate numbers had returned to or exceeded the late May pre-
spray levels of the previous year. Rapid repopulation of benthic inver-
tebrates following a severe pesticide impact has been reported by
Kingsbury and Kreutzweiser (1979, 1980b), Kreutzweiser et al. (1982),
Fredeen (1975), van Frankenhuyzen (1979), and Wallace et al. (1973). In
previous experimental permethrin treatments it was demonstrated that the
double applications were "significant in further reducing populations to
a point at which recovery of numbers was considerably slower than after
the impact caused by a single application of this dosage” (Kingsbury and
Kreutzweiser 1979). In the present study, however, the massive disturb-
ance and subsequent recovery of bottom fauna in the single application
block 301 were comparable to the benthic invertebrate response in the
double application block 303. The extent of the impact on the benthos
of the single block is probably a reflection of the unusually high
deposit and resulting insecticide residues measured at that station.

The magnitude and duration of the drift increases as a reflec-
tion of the level of impact on benthic invertebrates were similar to
those in previous permethrin applications reported by Kingsbury and
Kreutzweiser (1979, 1982b) and Eidt and Weaver (1982). The drift com-—
position was apparently density related with the invertebrate groups
demonstrating the greatest impact being those that were most abundant in
benthic samples.



Terrestrial Invertebrates

The number of terrestrial arthropods collected in drift nets was
substantially increased after each permethrin application. Although
aquatic invertebrates responded almost immediately to the applicationmns, the
knockdown of arboreal and flying invertebrates on to the stream surfaces
continued to occur up to 48 hours after the applications and tended to
reach peak level between 6 and 24 hours post-spray. This delay in knock=
down response suggests significant mortality induced by ingestion of or
contact with residual permethrin rather than a contact with actual sus-
pended or deposited spray droplets during the application.

A similar increase in the number of terrestrial arthropods col-
lected in samplers placed under foliage of block 303 occurred after both
applications. In three of the four instances the increases were limited to
the day of application and did not persist beyond 24 hours. The number of
arthropods collected in 303-Tl following the second application continued
to increase 24 hours after the spray but reflected a similar occurrence in
the control area and may have been the result of heavy rainfall from the
previous night. The knockdown of terrestrial invertebrates following
experimental permethrin applications has been described by Kingsbury and
‘reutzweiser (1979, 1980a), Kingsbury and McLeod (1979), and Kreutzweiser
(1982).

Results from pitfall trapping did not indicate a measurable impact
on the activity of ground dwelling invertebrates. The slightly decreased
numbers between the end of the pre-spray and the beginning of the post-
spray sampling periods in the treatment block may suggest a reduced level
of activity but the extent of the decrease and the resurgence of numbers
two days later reduce the likelihood of an indication of impact.

Small Mammals

The similar trends in trapping success and age class structure on
the treatment and control plots suggest a lack of effects of the permethrin
applications on the small mammal complex, but the low numbers encountered
preclude definite conclusions.
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Table A-1
Permethrin residues (ug/L) in water collected
from block 301,%*
Kamouraska County, Quebec, 1980

Riviere St. Denis

Sampling Site

Sampling time

Interval 3027 3028 3029
Post-spray

b hr 1.94 1.20 0.76

6 0.91 0.60 0.42

12 0.43 0.36 0.35

24 0.32 0.31 0.31

Limit of detection 0.01 pg/L (ppb)
Recovery 957

* treated with 17.5 g Al/ha permethrin at 0700 to
0720 hrs on 7 June 1980



Table A-2
Permethrin residues (pg/L in water collected in block 303%,
Kamouraska County, Quebec, 1980

Riviere Manie Pond
Sampling Site Sampling Site
Sampling time
interval 3005 3006 3007 3008 3009 3010 3011
Pre-spray N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Post—-spray
1 hr 0.57 0.54 0.64 0.63 0.71 0.10 0.10
6 0.30 0.30 0.55 0.43 0.56 0.62 0.61
12 0.08 0.11 0.08 0.28 0.08 0.14 0.13
25 0.07 0.05 0.05 13.77 0.27 0.16 0.10
96 0.27 0.08 0.07 0.24 0.10 0.25 0.03
Post=spray
1 hr 1.81 1.74 1.52 86.21 1.27 0.30 0.16
6 0.15 0.13 0.13 0.15 0.63 0.84 0.70
12 0.06 0.16 0.15 0.23 0.14 1.35 0.32
24 0.28 0.20 1.52 0.05 0.68 0.11 0.12
48 N.D. 0.05 N.D. 0.05 0.06 0.07 0.05

N.D. = None detected

Limit of detection 0.0l ug/L (ppb)

Recovery 95%

* treated with 17.5 g AI/ha permethrin at 0455 to 0528 hrs on 6 June
and again at 1430 to 1500 hrs on 15 June 1980.



Table A-3
Permethrin residues (pg/L) in water collected 3 km downstream
from Block 303%, Kamouraska County, Queec, 1980

Riviere Manie —downstream from Block 303

Sampling Site
Sampling time

interval 3022 3023 3024 3025 3026
Post-spray
1 hrs 0.53 0.16 0.20 0.9 0.33
6 0.91 0.54 0.53 0.37 0.61
12 0.65 0.08 0.10 0.34 0.07
24 N.D. 0.06 0.03 0.04 0.04
Post-spray
1 hrs 0.07 0.05 0.07 019 0.07
6 29.28 0.09 0.07 0.07 0.07
12 0.08 0.03 0.04 0.04 0.03

N.D. = None detected

Limit of detection 0.01 pg/L (ppb)

Recovery 957%

% block 303 treatd with 17.5 g AIL/h permethrin at 0455 to 0528
hrs on 6 June and again at 1430 to 1500 hrs on 15 June 1980.



Table A-4

Permethrin residues (ng/g) in aquatic sediment collected from

within and downstream from block 303*%, Kamouraska County,
Quebec, 1980.

Within Block 303

Sampling Site in pond and’ outlet stream
Sampling time

interval 3012 3013 3014 3015 3016 3030 3031
Pre-spray N.D. N.D. N.D. N.D. N.D. - -
Post—-spray

1 day N.D. N.D. N.D. N.D. .022 = -

4 0.012  N.D. N.D. N.D. .019 N.D. N.D.

8 N.D. N.D. N.F. N.D. .095 N.D. .013

26 .005 N.D. N.D. N.D. N.D. .022 .012
59 .009 011 .029 .009 012 .0l4 N.D.

Riviere Manie - 5 km downstream
from Block 303

Sampling site
Sampling time

interval 3032 3033 3034 3035 3036
Post-spray

6 days N.D. N.D. N.D. .012 N.D.

8 N.D. N.D. N.D N.D. N.D.
26 N.D. .062 N.D. N.D. N.D.
59 N.D. N.D. N.D. N.D. N.D.

N.D. = None detected

Sample not available

Recovery 1157

Limit of detection 0.003 ug/g (ppm)

* treated with 17.5 g AI/ha permethrin at 0455 to
0528 hr on 6 June and again at 1430 to 1500 hrs
on 15 June 1980.



Table A-5

Permethrin residues (ug/g) in forest litter collected in

block 303%, Kamouraska County, Quebec, 1980.

Sampling time

Sampling Site

interval 3017 3018 3019 3020 3021
Pre-spray N.D. N.D. N.D. N.D. N.D.
Post—-spray

1 day N.D. N.D. .004 N.D. N.D.

4 N.D. N.D. LOl4 .008 N.D.
Post-spray

1 day .017 .026 .052 .035 .022

4 .034 .183 .021 .019 .006

8 .138 .018 .024 .0l1 .006

26 .023 .028 .006 .022 N.D.
59 N.D. N.D. N.D. N.D. N.D.

N.D. = None detected

Limit of detection 0.003 ug/g (ppm)
Recovery 807%

* treated with 17.5 g AI/ha permethrin at 0455 to 0528 hrs on

6 June and again at 1430 to 1500 hrs on 15 June 1980.



Table A-6

Mquacic immrrebrates® collected {n drift net sets set in Mvierm S, Denis 10l
Trouraska Cancy, Qetec
27 'av to 10 Aame 1980

Tays before or after -11 =11 -3 -3 -- -3 -3 -5 - +hr ~hr
permehrin application A - | M o | AM ™ AM ) AM ikl ikl
Vaiume of drift colum (=) 26.05 2605 24,9 1934 1934 2334 1934 2132 1692 3.88 1.89
Current Velocity (z/sec) 033 233 633 233 023 93 023 02 030 0.3 0.30
Tphererootara: Total mympis C.19 .12 0.08 0.10 0.10 0.43 0.10 0.14 0.65 L7 12752
Betiize 0.04 0.04 008 et 0.l 0.17 0.10 005 024 N5 520.1
Dorererellidae 0.08 0.08 - 0.10 - 0.21 = .09 0.35 1.30 69.2
reptageniidae 0.04 e == - - = - 206 3.0 3h.2
leptophlebiidie 0.04 - - - - 0.04 - - 0.06 124 3L.7
donata - - - - - - - - - - -
Calepterygzidae = - = = - = = = =
Plecoptara - - - - = - Q05 006 19.5 213.0
Hersiptara - - * - = = e = = - o
Cerridae = = - = - - - - - = -
Valtidae - - - = — = - - - - -
‘ezlopcara - - . - . - 5 B - . >
Corydalidaa - - - - - - - - - - -
Salidae - - - - - - - - - -
Trichcptera: Total larme 0.00 0.00 0,00 000 000 004 0.0 0.00 0.0 27.0 47.9
Frachycencridae - - - - - - - - - 29 5.51
Gicsscsomtidae - - - - = L3 - - - =
Hhdrops wchidae = - = = - - Qulx 0.59x
Hydroprilidae - - - - = - - = O.68x .90
Leptocaridaa = & - s - om - - - - -
Lmephilidae = - o = - > - = - L o
fhilomtamidae = c = = = = = = 9.4 7.2
Polycentropodidae = = = = = = = - = = =
Fyacophilidae - - = - - = = 0% -
lepidoscamtidae - - - = - = = - - = -
Glecptara - = - - = - = - - - -
Sl=icae adules - - = - - - = - - Llx &Sk
larae - - - - - - - - 006 Odlx L7
Hsdrophilidae adult B - - - - - - - -
‘oteridae - = - & = = = = = =
Stachylinidae lacae - - - - “ = - - - = =
thidencif!ad larna = = - - - = - - - - .
Diptera: Total 2.1 .07 0,41 Q.46 051 0.56 48 D81 L.4B 2243 538.8
Tdronamidae larvae 004 - - - 005 - - 0.09 035 107 3.2
pupae - - - - = - - 0.05 0.08 - 13
Culicidae larae = - = - - = - = = =
Epididae larne - o - - - = - - - =
Bwenodidae larme - - - -] o - = - . = L
Siruliidae larae 2.07 1.07 .41 0.6 Ne=b 0.56 1,48 0.47 2,00 216 4704
Ticulidae larvae - - - = - - - - - - -
Ahericidae larwe = n = - = = = = = C.5%
teleidae pupae = = s = - = = = & = =
2lizochaeta = = 0.0 - - - - - = -
Yemrgorha e = = s = = - - - =2 =
Arachnix = = = = - - - - - -
edracarina - 004 004 " - = = N9 = - 3.5%x
Crustacea - = = 7 = = - = - - -
Zecapoda - = = - i = = = = = =
{straccda > = 0.12 = - C.04 - 0.09 - - -
Toral .20 L23 056 056 0.51 1.07 1.59 0.98 325 5137 1555.6
* axcressed as orzanisTs par 2 of flow throwsh drifc nec.
#= 1ocared in hlock 301 treated with 17.53 g Alha permthrin at 0700 to 0720 hes on 7 Jume 1980

wer mphers ocramlated fom submarple except where actual come is Indicared b "x7,



Table A-6 (concluded)

Ajuacic invertecrates® collected in Grift nec sets sec in Aviers c. lenis Blrie e
Yanaraska Joancy, Qebec

27 Yay to 10 Ame 1980

Tays befcre or after “lnr +hr +hr +ohr +hr -1 - +2 -2 +3 «3
permethrin application faiaded il biaiad e A ™ A ™ A ™
ik
Vnlum of drift eolum (27) 1.59 1.59 1.60 138 135 1607 2523 1538 1834 25.45 236l
furrent Velocicy (z/sec) 0.30 0.20 0.0 0.30 2.0 0,30 02,39 0.8 0,867 0467 0.67
Tohemermptera: Total mymphs  308.3 537.4 3281 139.8 L0 .31 28.2 .04 2,95 .13 Q.47
haecidie 181.7 82.7 11.2 3as 028 027 0.0k 0.4 004 = 0.04
Ephamerellidas 207.1 35,9 2381 1182 f.76 0.7 6.4 .77 053 0.37 217
Heptageniidae 50.3 .4 26.] 9.7 .54 0.3l lb6 025 004 0.1 0.08
Leptophlebiidas 69.2 1124 5245  28.1 ladl 0,25 0,08k 5% 0.35  0.45 0.17
Cdenata o - - - - o e » - =
alooterygidae - - - 0.5% - 0.06  O.04x C.19 - - -
Placoptera 32,0 213.0 21B.2 1254 11.0 18 147 7.38 1.20 1.02 0.13
Herizncem - = - - - = =. = - - -
lerridae - * - - - 0.06 - = - - -
Valiidaa = = = - - = 0. 06 - - -
‘elcotera - - - = = = = = - - =
Corydalidae = - 0.6x GJlx - - Dudee = - 0.04 -
= {4 - - U.&zx - - - - - - - -
Trichopotera: Total larme  4L4 27.8 5.00 633 L9 Q.25 0.5 0.88 0.4 034 C.13
Frachweneridie o - o - — - - = - - =
Clossosamcidae 0.59%¢ 6.51 Q.62 LT 0.36 - - - - - -
‘Hdropsyenidaa 1.8 0.5% 0.2 325 0.56 - Qulbx - = - 0,04
Hrdropcilidae Llge 470k O6Zx 6.1 - 0.06  0.24x 038 .04 0. 0.04
taproceridae - - - - - - - - - -
Lirnepnilidaa = = = = = = 0.13 = - -
“hilopotamidae 373 1l.Bx 250 21.9 - O.Ex  0.06 - .15 -
Polwcentropadidae - 0.5% - - 2.82 0.19 - - - -
Fwyacophilidae 1.18¢ 3.55% 062 030 =~ = - 032 0.1 = 0.04
Lepidoscomtidae - - - = = - - - - 0.08 -
Gleoptera - - - - - - - - - - -
Elrddan adulcs L.18x .78z Jl2x 5% 0.28 - Q2 - 0.04 0.1 -
Lirne 0.3%  4.0ix 12X 0J0x - - 1.78 189 004 004 0.4
Hydreohilidae adult e = = - = - - 0.13 - - -
loreridae - - - = > = - 0.12 = = =
Staphylinidae larae = = - = = - Qlex - - - =
Unidanrified larwe - - - = - - - 2.06 204 - -
Diptera: Total 7L0 j16.6 198,75 106.8 %0 4ll .30 4,38 .09 0.9 J.21
Cironomidae lacvae 81.7 8l.l 50,2 125 .52 B D67 227 040 028 9.8
pupaa l.18x 2433 - Gu56 - 0.5% Q32 46 0,15 -
Culicidae larwae - - = = - 0.C6 - - - - -
Empididas larne - L - 125 e - Qul2x = - - -
Pewhodidae larme - = - = = = - L300 004 - -
Simuliidae lacme 188.2 6.5 1330 941 19.6 330 0.4 .32 0,22 0.23 208
Tpulidae larame - 1.78¢ =~ A2l - 006 0.0 16 - 0.11 024
Arhericidie larme - ] - - = - = - = 2,04 e
Heleidae pupae - = = = = = - 0.19 - - -
0ligochaeta - - - - - - - - - 5 -
lemtomorpha - - - - - - - - = .
Arachnida - - - - - - - - -
Srirazarina - 0.5%z - 125 - - 0.2x 0.06 = ~ =
Cruszacea = L = = - = - - = - =
Decapoda - - Qi2x - - - - - -
Qicracoda - = = = = = = 2.25 = - 2z
Toeal 1054.4 11213 73625 sa0.4 9.2 5,97 47.8 2l1.1 K5 T 0.37

* axgressed ag Jrpaniste per :3 of flow through drift nec.
% located in blod XC1 treated with 17.3 g Alha permethrin at 0700 £ 0720 hrs on 7 ame 1980,

% mnbers exxramblited from susammle except where actual cont L8 indicated by "x”.



Table A-7

Apatic heartebrates® caght An drift nets set o 5. eals DemstremA®

Kanarnska Ganty, Qu:bec
27 My to 10 June 1980

Vialiowe of Inift colisn fl!‘)
Qurrent welocity (mfec)

Ihys telore or alter
permcthein appl feat lon

Fphoaeroptens: Total mmple
Hust Dikwe
Fplum-rel Hidwe
Teptagrnt il
Leptophlebt tdae
Plecoptera
Trichoptera: Total barawe
Clissosonnt Ll
Idrogesyehi e
Ihaleopt f ek
leptocerldae
Ml lopotamtile
Folycentropesldae
Ruscopht Hilae
pipsie
fileoptera
Iyt sctdae Llanoe
Elmlddae adult
Lanae
Ihliptidae adule
toterlhe
Ihident 1fled larvae
Dpterar Total
Wepharfceridae Lirvae
it ronamt de Inrwie
e
Teleldwe pojoe
Stadtidae larwe

26,11
0.45

=11
A

.49
0.41
0,46
0.2
0,50
0,04
n.12
0,04

0.04

24,11
0.45

=11
11

0.54
0.21
0.12
0.8
0.12

0,04

0.04

0.7
0.2

0.1

24,11
0.45

=B
AM

0.13

0.04

15.23
0.6

0,66
0,13
007

040

22.84
(.45

0.04
0,57
0.04
(.00

.48

19.28
0.36

—f\
m

0.88
0.41
0.26
0.10
0.10
0.05
0.05

1L16
0.3%

21.91
0.45

1L16
0.36

20,30
0.36

w -5 +1 2
A 1] hr hr

014 0,20 054 072
0.4 000 0356 0.8

= 0.0 009 045

- = nm 0.9
004 005 L0 0.0
0.04 - - =

= 0oy - =

- - - 0.18
0.07 0,15 L25 0.54
004 0.0% 018 0,09
04 - 0.8 0.8

- 010 090 o027

.16
036

hr

116
.18
0.21

0,07

A.46
0.36

+4
hr

0.4

4.46
0.36

.79

0.90

0.50

194
0.64

0.13

[N B

20,75
0.04

+2
hr

0.39
0.14
0.24

(L5

43.31
064

Yl

0.64

12.91
0.73

3121
0.76

i

0.47
039
0
.06
.30

WLH7
.73

+]
M

.26
0.0
0.10
.03
0.0

0.1

0.03

o7
0.1
%
0.03
0.49

Ciwtt frmwrdd

¥Lu/
0.

13
(L]

(L4S
.06
0.29
3
[
1,00y
013

[INVE)

5%
0,23
0.10

0,23



Table A-7 (concluded)

Apatle hmertelrate® capht (o delfe netd ser I St Deafs Doavt rea®®
Konmasks Ganey, Ouhee
27 thy to 10 hae 1980

Voliee af Ivitt cobsm (m') 20,00 24000 25000 1523 2284 19,28 27,91 20030 116 MLM6 L1644k AGAG 194 075 AL SAG0A L9 L2 MLRT O WLHd
Gerrent veloe ey (mfec) 045 045 045 0.3 045 03 0,45 0% 04% 03 03 036 0.6 0 0,3 04 064 06A Wi 093 L)
ey before or after =11 =11 -H -8 ] = -5 =5 ] ! +3 4 ih 19 +12 1 H 2 [ 13 (R
Pt hirbn applleat Lon A 1] A [i{] Al m AM 4] hie hr hr hr hr hr hr A M A H M (11
T ke T = = = = - = - = - - (IR = - wns o - - o0y oy ooy -
IR - - = = o - == i = - = = = - = = - = s 0.ty -
Tt ool - = = - = - = 0.0% 0.0 - = ez ' - wi - - - = = =
Ol s howeta - - - - - - - - - - - - - - .05 - (TR} - - 03 0.0
Guitrigexly ] = - - - - - - - - - - - 0.13 - - - - 0.03 - -
Al - - = - - - - = - - - = = - - - - - = = E
Ipdraarim - [ON 013 009 - 0os 00y - - - = " - = 0.02 L] - = = e
Mritacea = = - - - - - - - - = = = - - - - - - = =
ks - 0.z = - - 0,05 - 0.05 - - = = - 0.2 00 - 0.02 = - - 0,10
Totn .24 1.7 046 L46 092 2,33 0,29 0560 LLBE  L43 LBE 112 2,69 063 L25 076 06 121 2,20 LLSY LSS

* pxpressed s onymiam per W of (las thragh dreift net.
A Jocated approxtmitely 7 dan doasitrean from a block (301) treated with 17.5 g AlAw pemethein at 0700 to 0729 hes on 7 hewe 1980,



Table A-8

Apuatie fnvertebrates* collected from drift nets set In Riviere tinle B L
Kamouraska Gaaty, Quebec
27 thy to 6 June 1980

Volune of Deift Colmn (n?) 26,73 26,73 39.33 19.03 7.86 7.10 7.36 7.61 19.03 WM
Gerrent Veloclty (mfsec) 033 033 045 045 045 045 045 045 045 045
Iuys betore or after =10 =10 -0 10 1l +1 42 +3 +b 12
penethein applleation A i AH hr hr hr hr 13 I hir
KkA Ahk Akk
Eplhaneroptera: Total nywpls 0.0 0.11 0.08 0.05 2,03 56.4 35.6 11,7 9.93 0,34
et Ldae - 004 0.0 005 064 29.8 8.5 1.05  3.31 0.10
Ephonerel Hidae - 0.07 = - - 4.3 4.21 0 3.2 1.6 0.20
Heptagent tdae = - 0.03 - 0.13 118 1.4 434 221 =
Leprophlebil tiie - - 0.03 = 1.27  10.4 11.4 3.28 2,78 0.
Plecoptera 0.04 - - 0.10 1.27 1.46 4.21 1.97 = =
et ptera - - = = o e . " > 0.02
Cor Lelibie - i - = = 004 0.14x - = =
Cerridae - - = = = - = = 0. 10x -
Vel Likie = = - - 0.13 0.28x o = . =
Teldwptera: Total larwe 0.0 0.0 0.03 0.0 1.27 134 3.12 .42 168 0.18
Bachypentr e = = - = - =~ 0.13
Iydregeychidae - - - - IL14  B8.87 272 L3l L10 0.08
Hylropt 1] filae - = = = e 1.95 e 026 - -
leptocer e ] - = = = s = 013 - =
Limwephit e - = 0.03 - = - - 013 - 0.05
Ml Topatmt dae = = - = 0.13 2,96 0.27x 131 0.58 0.02
yncophlHdae = = - = - - 0.3 = 0.02
P = = - = 0.13 = L - - -
Gjll_:lqlhern - = = == = - = - - =
Elnd s - = - - = 1.9 0.95% 0.79 0.16x  0.05
Iyt iscldae e = - s - = - = 0.05 -
D ptera: Total 0.67  0.11 0.10  0.16 2,29 1.46 10,1 3,15 1.2 0.86
Tpul Likie larvae 0.49 = 2= 0.05 - = = - = -
St | Likie Lanwe = 0.11 0.08 0,10 1.7 7.46 2,85 1.B4 8.3 033
Py 285 041 - -
Ml oo e lanae 0.19 = 0.03 - 0.25 - 2.85 1,05 3.89 0.53
[ryae - - - - 0.13 = 1.49 0.13 - -
Crustacea - = = it ] - - - - -
(Bt racoda = 045 - 0.0s - - - - -
GasLrapoalas |J.||pt:t - - (.03 - - - - - - -
Acachnlda - - - - - - - - - -
Ihdracarim 0.0/ 0.04 - - - - - - 0.58 -
Tutal 0. 071 023 037 7.12  81.2 S54.1 21,0 20.6 1.50

* epressed as organlas per m? of flow thragdh drift eet.
#& Jocated (n blode 304 treated with 17.5 g Al ha penetheio at 0547 to 0716 hirs on 6 e 1980,
ARE uodeern ext rapolated rom o sulsmple except Were actual comt bs fndieated by “x"



luys belore or after Lot
or necomd appllcatfon

Vol of detft colum (wt)
et Veloclty (mhiec)

Fplesmerigtera: Total aypsple
Bt bl
Fitwnere L ke
Wept el Bilae
Leprogiilebl Ldue
b wsita
fesud e
Lomgdilibae
carly tnatar anldent 1 el
Plocop era
Tl proccs
Gere bl
Velltde
Hegalopteeca
Corydaltde
Tlclegtera: Tiwal larvae
P andiyprenteldie
Glissosomt Ldae
Ihdregeiyp ilidie
thleogt 1 Hibae
Beptocaer fdue
Lioewepdol Hldae
Pl Degeotaml Lo
Poly et sopeallibe
Wayaergdil b

Apst le fnwertebrates*

Table A-9

Fomnwaska Gamity, (petec
27 iy to 18 June 1980

collected froa delft nets set 1o Riviere tiole Wps

0.0

=1
Ny

45 48
0.54

0.13
0.m

002

0.02

=5
1]

397
0.42

=4 -4 -0 e
At L1 M
.45 2842 1421 5.08
0.3 0% 0.3 0%
0.52 0.8 0.6 0.9
0.33 U4 056 0.18
013 0.04 0.7 -
0.03 = - =
0.03 - = 035
- - 004 0.8
003 0.0 0.35 0.0
0.03 = = -
- . w7 =
= - 0.8 =

t e
Ank

5.68
0.3

950.0
304.2
1.94

149.3

0. 18x

1lhr
T

5.68
0.36

1854.9
WS
22.4
935.4
576.6

194.0
.18

7.7
2.0
1.41x

16.6
0.70x

2127

137

12
hak

2,14
0. %

1241.6
100.4
1904
556.9
IHLY

193.4

17159
0. Wm
0. 3x
3.7
0.3
0. ¥

o

w7

{LETTY

14.21
0.%

29%0.9
343
51.0
738
91.8

0.0

0.1
40.3
0.00x
1.48
3.1
2.9

01 5x
13.8

0.1
040
LW
0.15x

6.19

165

H

Al
LLL)
7.3
0.51

5.64

0.29

i

m
ARk
40,26
0.5

29.76
2.61

18.2
4.21
A4

0. 12x
.0
007
0.5%
2.76
0.32%
0.0

20,5

0.47

(73
At

.97
0.57

.54
0.3
w.lh
0.19
(TN}

[{N15

0,14

12
i

24010
({87

5.1
0.04
1.0
0.1
R

[T
054
0.4
2%
0.4
0.21

(1N



Table A-9 (continued)

Apatle lowrtebrate® collected fros di 1t nets set {n Mvicre Hinle XRe
Kamawraska Ganty, (Jelec
27 tiy to 18 huwe 1980

Iuys Wefore or ofter Elmst -10 =10 -1 -6 -5 =5 =4 -4 -0 Hr 1ilir e e +ir LLCTTS | . TTS " ] 2 2
or second applieat lon M i M n NI 1] M 1] " Lotatcd ke Lo bl ahn *AK N 4] Nt m
aoa han
Voluae of delft colum (w?) 4406 G1L01 4568 3079 29.61 31,97 D045 2842 1421 5.68 5.68 5.68 .74 2.74 1421 19.41  3.¥ 40260 W1 2401
rrent Weloctty (nfsec) 056 0.5 0.5 042 042 042 0360 0360 0360 0.6 0.3 0.3 0.3 0.306 0.3 0,51 0.5 .51 0.5 05
tlll 'L'\"I era et - = - = = s - = ] - o b *= . - - - - -
Iyt e bdne larvae = o = - = - = - - = it n - - - frs = = - -
Fhad dbwe adalt - = = - = - - - w 0.3 4.5 2,19 0, Yoz - 0.0 = Uk 03 =
larwae - - - = - = 003 - 0.14 - ™ = 1.82x 1.0y 0.17 [ 029 002k - 0.46
Ihpdraenlibie adilt - - - = - - = - - = - - - - - - - - om -
g ] ikse - - - - = = - < = - - = - - - - - - -0
Iepdentidue - - - - - - - - - - E - 0. e - - - - S - -
thilbatifled Larvae - - - - - E - = = - - - - - - - - ok - -
Mpters: Total L73 120 L% 2% L8200  L6h  0.60 542 123 1660 2059 3609 239 13 19S5kl 267 060 100
Alei leldse Lansie = - = = = = = - = = = - 0.7 0.73« 028 0.0k - O 007 -
(LU LS .= - - - = ey - ) - = - - i a - - - - ] - -
Wepdarteer fidae larvae = = g a4 - = o= = = = 0.8 6,69 2.1% = - = - 0.0 - -
hbronwad dies Dt 02 004 001 003 007 - 006 - - 0.5 1w 8O3 119.7 12,7 29.8 B9 9.3 166 0.6 0.1
e 0.05 - - - - - 0.01 - - - = 3.70 15 & = 0.0l - 0%  1.59 - -
Fape bt dbae - - - 0.0 - - - - - - - - 0.7 % - 0.0 - — 00w - -
Ielebbie Yarvae = L = = = = = c x> - - = = = 007 0.57 - - - -
e - - - = e — - o = - - - = - = - = - - -
Stod Lidae Lrvae 165 L6 1.27 250 1.76 = 1.5 0.60 S.42 00 1530 1437 201.1 104.4 1.6 10.4 &2% 579 0w 021
Tl e Tarw - = = C - - = - - - = 1. St L Lige 0.3  0.26x = 0.5 0.0 8
'l"ﬂll‘"}q“u - - b - - - - At ™ - o et e = b - - - - -
Girst reyunda == = - - = = = - - = * = = iy = = = - = -
Lispt - - - - - - - - - - - - - - - = - = = =
A‘{ki.lil‘l - - - = -« = - - - - s fed = =t - -, - - - -
Hplracar b 01L.05 - o.18 0.23 0.03 = 0.16 0.04 - = 1.94 0.5k R = - 0.57 1.42 0Alx 0.6 -
Crustaoe - = =~ - - = - - = - = & - L - - - - - -
Al peslan (X0
(bt raesks 0.05 0.11 015 0.13 - - 013 = - = 1.94 0.17x [ 11 += - 0,26 - - [IRT] 0.21

Total 2.24 1.8 1.82 3.4 Lh 0.0 2.5 0.8l 6.54 1,94 2007.1  2598.1  1958.0 1275.9 &0 2.6 465 912 1.4l 825

* exprenned an orginlse per @) of flos throngdy delfe net.
Ak Jocated tn Bk 03 treated with 12,5 g Aldua peoncthicin at 0455 to 0528 hus on 6 June aod agaln at 1430 to 1500 s on 15 June 1900

ahd gders ext cagolated from sdoanple except dwere actual coant 1y hisltcated by "x™.



Table A-9 (continued)

Apuat le Inwertebrates® collectad from drift nets set

Fanawaska Gaey, Qutec
27 Hiy to 18 June 1980

In Rivlcre Manle JX0RA

Iiyy teefore or atter flot
ot second applloat lon

Volone of detft colum (m’)
irrent Veloclty (mfiec)

Fylwmeroptera: Total npyds
et Libve
Eplumere ke
Heptigaenlt bilie
Lasptegdid et fikie
Abwirta
Acslnldoe
Compliidbae
early listar unldent 1Eled
Plecigtera
Tl prera
erehlwe
Vel ] ks
Hegiligtera
Coryla Lk e
Tilchogeras htal larvoe
Heacdyvent rhdie
Glissiosomt Lilwe
thyduogenlilbae
Hyehropit El ke
leptogeer ke
Llanepdad Hhibve
Wil legstanalibie
Pl enteopeed bl
Hiyacrgdil Lk

8.0
0.67

3.42
0.4
1.76
0.32
1.20

4
n

32.30
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Table A-9 (concluded)

Aptfe Livasrtebratest collected from detfe mets set o Riviere Hunle X304

Kanswaska Gty , Qutec
27 My 1o 18 ke 1980

LLEITS

Tuys befoe or after [t 13 1) 14 14 15 +5 i e tiur 1w 1 ur 1 +1 1l 12 12 i i}
or second applieat lon N 3] A 1] M (1] LLL LLL] LL ok LLL A M al m A m
Vol of drlfe colum () 8.3 M8 2.4 1230 20,123 19.0% 1395 219 66 291 .79 291 4.1 5.92 6.2 19.09  19.0  18.69 12,69
irrent Veloclty (mhec) 0.67  0.B2 0,06 0,79 0.51 0.5 0.45 045 045 0.45 0.45 0.48 ({87 0.42 060 0.5 054 0.5 0.36
Calovgptera = L - - - - - = = = = s = = = = L = -
Wyt lschibie larvae . . e - = = = = = A e i - 0.17 - - -~ - -
Eled e adulr = ] u.03 = - = 1.2 1.53 4.51 0,69 1. 08 1.68 - 017 - .05 0.0 - -
Lirvae 0.64 0.12 0.25 - = = = - = = 1.082 2.69 175 0.84 = 0.15 0.0 0t -
Ihdcacnldae adalt - = o el by = = - = - = = - L2 - 5= - = -
At 1 Lie - - - - - - - - - - - - - - - = = -
Puepdwntibie - o.0) o = = - = - = 0. Vax = = = 0.7 = L - - -
tdent il led larvie e - = - - = - = - - = = = - - = - - -
Wpera: Tutal 4.52 0.7 (.56 0.25 015 0.05 4.5 L1 .6 LT B84.2 20.5 5.24 3.21 .62 9% 0.42 = =
Al leldie larae = = - - - Ld = - = 0.69 3.94 0.67 = 4 - - - - -
e = 0.03 = > - = = - - - - = - - - - - - -
Wedartcer ldae Larvoe 007 0,03 - = = = = - = - = = = = - = - - -
il prmumd alae Larwne 3.25 (.40 0.3 0.22 0% 005 1.51 19.0 26,1 1093 64.5 14.5 424 2.3% 0.25 0.76 0.2 - 0,24
R 0.35 0.2 = = ~ = 1.51 0.0 038 - 1.53 3.03 0.25 0.34 025 0.5 - - -
Fugr Lillikae wil = - - =2 = ] - = - 0, W 1.1 - = - 0.05 0.1y = =
el bibie larvae - 0.03 = = - - = - = - - s - - - - - - -
e = - 0.0} = - = = - = - = - - - - - - - -
Stud L Lbie Llarvae 0.62 0.2 0.19 - - = 1.51 0.3 4.14 - 3% 0.67 0.50 - - - - - -
Thpmad febve Larwse 0.07 v 0w 0.0 - - = - - 1.72x 3.94 0.67 0.25 0.17 0.12 - 0.05 - 0.
l“"lll“lq‘u = = - - - - Uy‘]f‘ il b - - e e - A = - - -
= - = - a - - 0o - = = = = = = - - = . -
Linget - - - - - - - = - = - = - - - = - - =
Arachinlila = - - = = = - - - - b = = - - - - - -
alacar s - = - 0.03 = - 0.29% - 0.3 = 1.53 N 0.25 - 042 005 Lo - -
ol owes - = = =, - = = - - = - = - = - = - - -
Mgl prala - = - 0.1 - (.05 = 0. Mix - 0.69% S = = = . .05 - - -
it ek ‘ - - 0. = - ] o - - = = = = = 012 0.0 - 0.0y -
T al 10.1 3.7 1.59 1.05 (.89  0b8 770 )4 G0B 6574 458.1 164.0 1531 21.5 LA 2,63 A7 0.y w4l

A oeqgaezised as orgn e per w of Mo throgdy dedft net.
An oented T blodk 10V resited wlth 12,5 g ALAn penmthcln at 0455 to 0524 Lirs on 6 June and agaln at 1430 to 1900 s on 15 Jue 1980
A e extrapolated Tros sdsosple ewept dere sctal comt o lislleated by "x".



Table A-10

Apuitle fowertebeates® collected Eran dellt nets set tn Riviere tinfe astosmt®
Kanroaska Gonty, Qelec
27 tay to 18 e 1980

Volons of It cobem (I‘ILJ 51,01 S6.68 44,98 46.5) 42,53 4579 6587 6LI6 S51.64 11.53 5.76 5.70 5.76 5.97 997 5.97  MH6 522 SN2 MLS) e Y

Qerent Weloclty (mhec) 067 067 055 055 058 058 073 073 073 073 023 023 003 073 073 073 073 020 000 064 0.6
Inya before or after fime =10 =10 e | -6 -5 -5 =i 4 Al A Ml AN i e Hhr +hr Alir " " 2 42
ar accond appl Lleatlon A M A ] AH L] M 1 L Lot Rk L ] L el ki Lo M (] A 1]
wha
Felwreroptera: Total nyplia 0,10 0.21 0.07 0.17 0.19 0,04 0.43 0.08 4.58 227.1 215.1 B6XLO 693.8 139.9 2042 931.8 49,2 .8l 0.1 0.4 1. 16
het tilie 004 01 007 006 0.6 006 029 002 349 95.6 1085 n.g 51.1 5.50  24.0 729 1.4 0.35 - 0Jn 0,07
Fplwsaere 1 Ldae 0.04 - o #= 002 = 0.05 0.02 0.54 o i 9.20  128.8 108,59 644 21.6 9.54 1Ak 0.12 0.02 0,22
Hiwseer e - = - - = - - - - = - - = - = = - . - = =
Theptagynt L he 002 0.1l . 0.9 2= L 0.06 0.05 0.19  96.5 99.3 54,4 3.9 20.3 60,5 3%.8 13.5 1.98 0.8 (U8 T 0.22
leptophidebl Libe d - 5 n.nz - = 0.03 - 0.3 35.0 729 330 172.9 5.% 35.2 22.0 10.7 T4 0.2 0.4 0.y
Plecoptera 0.02 - 0.9 0. = = - 0.02 4,04 156 20,3 173 79.2 29.5 497 29.5 1.8 071 oae - 015
Tonul it erin - = = = = = - - = - - - ] - = = - = = = =
terrldwe = o - - - - = - - - - 0.17x - - = - - - - = -
Vol ke = = = = - = = = = 009 = - - o = o 0.07x  0.02x = = =
e loptera B & = & 2 = - - & - - - - = i - - % - 2 =
Corplil L - = - - = - - = = - — - 0 Tx 0.0 = G - 0.0 s = L
Trichopterar Total larwe 100 0.6 0,00 0.02 .02 0,02 0,02 0.02 0.02¢ 198.6  150.9 11.3 1448 33 34.9 24.1 2.4 1.29 oof [IN 0.22
Mawhyeentridie = = - = = - - - - = 1.74 - - - - - 0.0 - . - =
Glossonomit ke - = - - 0.02 = ol = = -‘ = = 6. 94 L0 035 0.17x - 0.03x
Hplropmyehidie = = - = g = - = - - - 365 66.3 24.0 x 18,4 5.9 ol 0,54 0.05% [URTE) 0.19
Ipdrept L e = - = = - - - - - - - - 017 - 07 017 003 - = + »
tepidontomit Ldae = = - - = - - - - - - - - - - - - - - - -
Ml Lepotsomd e o = = =4 s - 0.02 - 0.02% 198.6  149.0 .7 75.5 6.77x 146 146 242 .68 0. - =
o byt rojesdidae - = - - - = - - - - - - - - - = = - - X (5
Riyacrphi Hidae o = = 0.02 - 0.02 = 0.02 - = 0.7 L9l 1.91x l.5%x 1.3% 364 00 00k - - =
e - 0,05 - L = 0.02 - 0.02 = = == = 0.7 b= = == = = = 0. -

Conthiausleoaas



Table A-10 (continued)

Apat le Tnwertelrates® collected froa deift pets net Lo Riviere thale Naaeitrert®
Kannwraska Guaty, Qulee
27 thy to 1B e 19000,

Voleas of Delft enben (') SLO1 50,68 4498 46,53 42,53 4519 6587 G6l.76 S5NL66  11.5)  5.76 5.76 5.76 5.9 597 597 9.84  50.22  51.2% WMDY M1
irrent Veloelty (mfaec) 067 067 055 0,55 058 058 073 03 073 003 0.13 0.73 UNE w1y 0713 02} 0.7y 00 00 oaA LT
iy belare or after (lme =10 -10 =1 -6 -5 =3 -4 EUREE Y T T [T 1 ¥ ITS S 1T e e Alr thre  Hilor 1 1" " 12
ar neconsd appl Lent Loa N1t i A 1] A It M i L] Ll Ll Lid Aah LLL Ll Lol LLid N " Nt i
LLLY
Coleptera - - - - - - - - - - - - - - - - - - - - -
Elmlibie andalin = - = - = = = - 0.02x - - 1.92x 1.0 122 0% 0,52 0.0 - - - -
1larwse - - - - - - - - 0.(2x - - - 0.17x - - 0017 0.00x  OLI2x - - -
Haterbbe adultn = = - = = - = = =- = = - - - = b=t 0.0% 0.1 - - -
Buphenldae larwe - - o = = = = = = = = = = — 0.17x - 0.07x 0.2 - - -
Mptera totnl 0017 4R 0,02 006 1.m 004 0,59 009 090 07 5.56  29.7 90.6 18.0  49.0  45.8 19.2 L2 09 000 wAa
Al tebibe laree - - = - = - = — = - = 1.91 0.35% 0.0 0.17x = = = - - -
Wepdaracer b lirae o.m = - - - = - = o e = 007 0% 052« 0.5 - - - - - 0
(il rvawred b Larune 0. 0.03 - 0.0 = - - - 0.36 - 3.65 3.65 55.2 m.7 9.3 25.5 25 1.9 0. .1y (18 1
e Ui = - 0.2 = - = > - = = 5.5 0.6% 1.1 2 364 L4 0.3 0m - 007
Fpldldae Taree - b = - - - -~ = = w - 0,35 0,69 0.17x -5 0.03 = - 25 - -
el libae Tarvae = - n.m ] i - - - = - = » 0.3% - 0l - - ~ = - [IXEA
St e Larae 025 042 - 0.02 Lol 0.0 0.59 0.6 0.5 007 1.91 6.5 312 2.0 18,4 16,5 B.51 0.9 0.2 0,04 -
e - - - - - - - 002 - - - - B - - - - - - - -
Thpmal Libwe Larwore - - - - - - - - - - - 1.91 0.52x 3.64 03 L92x 00k 0,03 0.02x - -
Oljz=tawta 0,02 - - - - - - - - - - - - - - - = 0. - - -
Py leeypents = = 0.04 = - = = = = = = — = = = - = - == - -
A tmbdaz Nylracarbna n.m e 007 002 028 004 0,05 0.08 = o = 3.65 0.07x 0.7 0.6%  0.47x 0.0 Ou2x 0.0 0.2 0.1
Crumtneent Thtrneosdby ] > - = 0.6 024 0.8 D13 e 0.0% - = 0.3% -~ = - 0.37 00k 000 W10 -
Thtal 0.49 69 020 030 L6 039 .26 0.50 9.5%8 4423 9L 10516 10104 2.3 B4 19460 1003 14,1 075 ol 194

A ppreased an orgnlam per m) of (1o theagd drife nets.

a8 Joeated approxlmtely 1 ke diveitrean from blode 303 treated with

#84 Hmleam ext rnpolated From sulnamgles except diere actml camt {s fndicated by “x".

17.5 g AlAw persethicin at 0455 to 0528 hirs on 6 Ame 1980, and agatn at 1430 to 15K lira an 15 hoe 1980,



Table A-10 (continued)

Apat e tnvertebrates® collected from delfe netys set tn Rivicre Hinfe Ihast et
Koammiraska Ganty, Qulee
27 My to 1B June 1940,
of It colmm (r ) 1596 68 7,15 1453 32,15 LR 18.01 7.52 7.52 1.6 B.6H 8.7 1L 58 9.682 1020 B.68  1LLAS 0 29061 WLt el 2MT2
hrrent Veloclty (mfsec) 0.85  0.82 085 079 076 023 046 046 06 0460 0.55 0,55 0.67 o.67 0.67 0.61 070 0,00 006 L4 0,54
Iy before or after flmt 3} 3 + +H 15 49 Hur A Wie 43 +Air Al H2Zic e M3 HBe AL 2 2 s m
ar uecoss] appl leat fon M " M m M 1] hik ank hh
Fphorroptera: Total wpmples OUA1 0.55 0.2 020 0.3 0.39 .11 013 653 0.4 9279 1240 85.1 51.2 2.8 15.1 0 o5l 023 o o
et hiluee % - - - = 0.06 = = - = 1.8 2.51 2.9 092 2.3 006 0.9 - - 0.04 -
Fplwanere 1 e 0.28  0.14 016 009 03 0.22 0.05 = 003 014 A 4k 20,0 16,7 7.95 7.67 035 0300 0.2 0. 0.8
Hdwmer el - = = o - - = = = - - - - 0.0 = = - = & = -
Peeprtanggent Lelae 0.08 0.06 - 0.06 = 0.03 - - 0.39 = 426 25.02 8.03 4,07 1.27 0.93 - = = = =
leptoghilebt Lihe 044 0.35 0.16 0.06 0.03 0.06 0.05 [iNE] - = = 72.16 54.1 29.4 10,59 6.40 0.26 0.20 003 a3 0.04
Plecoptera 011 003 0,03 006 0,03 - 0.05 - LM E] - LS 227 6.05 4,719 2,25 314 0.09 = 003 004 -
I ptera = = - = = - - - = = = = = = = = = = = - =
terrhdue - = = - = - = = - - - - - - - - - - - - =
Welthilue - - - - - - - - - - - - - - - - - - - 5 =
Mg liptera - = - = = = = - - - - - - - - - - - - -
Gorplal e 0 003 - - = = - - = - 0.12x 0.12x 0.9 020 020 035 0.09 = - - =
Telohuptern: Total lanae 07 08 0,00 0,06 0.03 .00 0,00 0.0 0.3 oo 772 i 1.70 2.% 1.84 116 0000 0.7 003 D04 L4
Ieachyeent eldae = = = = = = = = = = 0.2x = = 0.10 - 3 = = o = =
Glewisorinmt Libwe e = o - - - - - - - - 0.12x - - s - - - - - -
Ihalropm ychidae 041 0.09 - 0.3 = - = - 0.13 o .37 2.51 160k 200 039 L6 - 0.03 0.7 - 0.04
pdrept i ke = - = = = - = = - - - - - - - - - - - - -
Lepldemtomit ibe = = - 0.0 003 = = = - = - - - = = - - = = 0.0 -
el legwstinnlibae 0.03 = - = = = - - - - - - - - - - - - - - -
Folywent pogesd Libae - - - - - - - - - - - - - - - - - - - - -
Hayacophil e .01 = = - = - - - - - 0,2 0, 3ime (N2 .20 0.39 - N 0.03 - L =

LU



Table A-10 (concluded)

Apat e Linertelrates® collected from delft nets sct (o Blivliere Hole Dost oot
Faswgnska Ganty, Quwlec
27 thy to 18 e 1900,

Vol of IFUE colmm (m?) 1,96 V68 37,15 451 X115 W88 IR.81 1.52 7.52 1.26 B.hO B8.37 10,58 9.02 10,20 B 1LAS O 29.60 WL M7
Owrent Welelty (mface) 085 0.A2 (.R5 0.77 0.76 0n.73 046 046 046 046 0.5% 0.55 .67 0.67 0.67 0.61 n.a (1] o.7h (IR
hiya before or after flost a} 1 A4 14 45 L] tihre i e +3r Yhr Al 1 Hhir  HTr e 01 281 21 1Y A
or aecoad appl Leat Lo Al i3} M i A m Ll Aad Ada
Calespter = = = - - =~ = s 5 o - - - = = - - = - -
Elmtle aubaltn 0. - 0.03 . - 0.03 o = - = 1.61x 0.4 1.0Vx 0.0 0.29 0.16 - - - -
lnrwie 0.9 0.0 Ol 0.03 - = - 0.13 - - 0.17x 1.3 0.57x Lo 6,06 0,47 - 0.m - -
Hatertle adulin = - - e = - o - = - = - - - - - - - - -
Mieplentibie bnnae = = - = - = - - - = = = - - - - - - - -
Mptera total 025 032 0.9 026 009 006 001 0.00 000 000 1A% 240 54 a6 392 .67 1.05 037 0.0 048
AMbwerteldw inoe - - - 0.03 - - - - - - 0122 2.51 0.47x 060 078 0,23 - - = =
Weporwer e Inrse 0.0 - - bl = = = = - = - - - - = - - - - -
il oowad e Larwae 0oy 023 0.9 017 0w 0,06 0.05 - - - 046 215 1.98 1.6 2.65 1.6 0.70 0.3 047 00
e = 0.0 - 0.00 - - 0.05 - - = 0.2%  0.02x 1.4 0w 0,29 047 0uan - - -
P tdlibve Tane = = = - = - = - = = 0.12x - - a0 0,23 - - - -
IEdelibie lirwe 0.0} = = = - - = = - = - = - 0n.10 - - - - - -
Stonl ke Tacue 004 000 - e ¥ -~ = - - = 0.12x = .04 0.3 00 0.6 0.26 0.03 01 0.4
e - = - = = - e - = - - - - - = - - - - -
Tl L Laree = - = = - - & * = b 0.12 = 010 - = - - - - -
M pwlowta = = - < = =5 - - - - - & - 0.10 - - - - - -
Veleoypwhy - - - <k - - - - - - - - - - - - - - - -
Aadmblas Hyleaearing = = = 00y 006 = = - = = 0.12 - - - - - = 0.07 - 0.H
trimtacea: Oitracedy - 2o - 0.17 006 0.0 0,05 - - - = 0.12 = - - 0.6 i & - (.04
Toral 15 04 0,67 0.8 .65 0.5 0.2 026 000 014 51,2 149.8 99.0 64 29.9 231 1.92 LOs 060 092

LT
050

Ham

& ppresmed 2 orgmnlam per a ) of Flas thragh ded(t neta.
A& Leated approglmtely 3 ko dowwst remm Crom block 303 treated with 17.5 p AL)a permethicfn at 0455 to 0528 hies on 6 dne 1900, and apaln at 1430 to 1500 lirs o 15 Gne 1900,
A48t ext eapolated (rom sulroples except viere actual comt 19 Indleated by "x".



Table A-11

Apatle Inwertebrates* collected Fras drift nets set In the untreated Riviere tinde Ipstream statloft*
Kamouraska Gomty, (lelec
27 thy to 1B June 1980

Tate 27 tay 30 tay 3 My 1 June 2 June 6 June 7 Jum: 8 June
Al i AN 1M AM 1341 M m AH 53] AM I A i
Volure of drlft colum (m¥) 21.82  31.52  27.24  29.01 27.63 29.01 29.8 2983 2.4 27.32 27.03 27.32 31064 2320
Gurrent Veloclty (mfsec) 0.43  0.43 0.46 0.49  0.49 0,49 046 046 0,57 051 049 WS 0,51 0L55
Fphamweroptera: Total muphs  0.14 0,13 0.00 0.03 022 024 010 0.0 006 0,00 033 000 006 0.21
Hiet tdae - 0.10 L - 0.18 0.4 007 - = - 0.07 - 0.03  0.09
Fpharerel ldae 0.05 0.03 = - 0.04 0.03 0.03 003 006 - 0.11 - — 0.04
teptagent idae 0.09 = - 0.03 - 0.03 = 0.07 - = 0.14 o~ - 0.04
leptophlebiidoe = &= > - = 0.03 = - - = - = 0.03  0.04
Odonata - - - - . = - - - s = - = il
Ist {nstar unldentified = = = o = = = = = = = = = -
Plecoptera = = = = = = 2= 0.03 = - 0.04 = - =
Teicwptera: Total larwe 0.09 0.0 0.00 0.0 0.00 0.03 0.00 0.00 0.00 0.00 0.07 0.00 0.03 0.00
Hylropsychidae - = % = - = - = - - - = 0.03 ]
Iydropcl Hdae 0.05 - = - = - - - - - - - - -
Limeph il fdae = =~ = - - 0.03 N = = o e - = =
Polycentropodidae = = e = = = — - = = 0.07 = = =
iyacophl Udae 0.05 = = - = = = & = - = = = .
Coleoptera = - = = =~ - = ] - = o - =
Elmldae adult = = = = = = = s = - = - = o
lanae = = = s = .= = = =3 = — = = =
Diptera: Total 0.69 0.29 0.07 0,07 0.69 1.10 020 0,00 0.9 044 087 0.1 0.06 0.7
MAherieldie larnae - = = - = - - - - = - = = -
Ml ronomidae larvae = 0.10 0.04 0.03 = 0.17 0.03 - 0.12 0.33 0.58 n.07 - 0.04
pupae = = - = = - = = = = 0.07 - - -
Iklefdie pupae = - = - - - - - - - - - B 0.04
Stmilf die larwe 0.69  0.19 0.04 0.03 0.69 0.86 0.17 = 0.06 007 022 004 006 0.09
pripaae == ] et = ™ 0.':]? = =y - 1] .U"!I = - = =
Tipulldae larnae - = - = - - - - - - - - - =
0l fgocluera = = -~ = - 0.03 - = - - - - - -
Castropads: Linpet = = = == - - 0.03 = - = = = = =
Pelecyjula = - - - 0.11 = = - = - = = - =
Arachintda: Wydracarina 0.05 = = 0.10 0.04 0.14 0.0 0.03 = = L = - -
Mistacea: itracoda g 0.03 0.04 0.4 - 0.0 0,03 0.03 - = 0.04 0.22 - 0.04
Total 0.96  0.44 0.11 0.34 1.05 1.66 0,40 030 025 044 134 033 06 043

* expressed as organlsms per m3 of Flow throwh deift net

#% 10 untreated control statiom located approxdmitely 1.5 kin upstrean fram blodk 304 and 3 ka upstrean fran blodk 303



Table A-11 (concluded)

Aputle Inwertebrate® collected from drift nets set In the untreated Riviere thinle hstrean stat lot*

Kawmraska Gamity, Qebec
27 thy to I8 huwe 1980

nite 9 June 10 ke 11 June 15 June 16 June 17 e 18 R
Nt n AN 1:] Al M M 1131 A 111 M ™ A it
Volie of drift colum (%) 21.65 3087 25.26 26.45  21.65  22.70  11.05 5.5 620 1243 1381 15.50 1472 15.9)
Oierent Veloelty (mfsec) 064 0.73 0.64 0.67  0.66 070 049 0,9  0.5% 0.49 0,49 0.58 0.5 LS8
Fplinarroprera: Total nynphs 009 0.06 0.04 (.04 0.0 0.0  0.36 1.og  0.65  0.08 0.22 000 0.14 0.13
et fde 0.05 = 0.04 - & i 0.27 0.54 0.16 - 0.14 - 0.4 0.13
Fplunerellidie 0.05 0.03 - 0.04 - - # 0.18 0.32 = 0.07 - - -
Ieptagent Idae = 0.03 - - = - 0.09 0.18 = 0.08 - - - -
Leptophlehl fdae = = = - = = - 0.18  0.16 = = = = -
onata = - - o = - C - = = - - - -
Ist Instar unldent I 1ed - = = — = 0.04 - - 016 - - - - -
Mecoptera = - e = = = 0.09 = = 0.08  0.07 - 0.07 -
Trichoptera: Total larme 0.00 0.00 0.00 0.04 0.0 0.00 0.00 0.18 0.00 0.1 .00 .00 = -
Melropsychildae = = = = = = " 0.18 = - - = 5 -
Iydroptt Lidoe = = = = = =~ = = = = = = = —~
Limephil Hdae - - - - = - - - - - - - - -
Polycont rupodidae - = = - - v L - - - - - - -
Myacophl Hidae - - - 004 - - - - - - - - - -
(b leoptern - - = - - - - - - - - - - -
Flmldae adult - o e = Lo e o 0.18 = s - - - -
laruie 0.14 0113 0.20 - = 0.4 = 0.36 - - - - - -
Mptera: Thtal 0.14 023 0.16 0.0 0.0 0.13 0.45 0.18  0.L5 0.16 0.51 013 020 006
M lherlcldae larae + = == » e : = - - - - - - -
Mironanidae larvae 0.05  0.06 0.16 = = 0.13 0.27 0.18 0.65  0.16 0.29 0.13 0.7 =
pupae = 0.10 = = = = 0.09 = = = 0.4 - 0.14 -
Ikleldae ppace 0.05  0.03 o = - - - - - - - - - -
StmilLidie larwme 0.05 = & = g = 0.09 = - - 0.07 - - -
e - = = - = = = - - = = = = 0.06
Tipultdie lanae = 0.03 = < - - ~ - - - - - - -
Ol Ipedaeta - - - - - - - - - - - - - -
Castropoda: Linpet o - - - - - - - - - - - - -
MNelecypuda = = = - = = = = - = 7 ~ - -
Aradintda: Iydracarin = ~ = 0.04 = - - = = - - 0.19 - .06
(hstacea: (Btracoda 0.05 - - - - 0.04 - - o 0.08 - 0.13 - 0.13
Thtal 0.42 0.42 0.40 0.11 0.0 0.26 0.90 1.97 145 040 080 0.45 041 .19

* exwessed as orgndsm per m Tof Mow throwh drifr net

A untreated control station located approximtely 1.5 km upstresa from blodk 304 and 3 kan upstrean (rom blode M3,



Table A-12

Muatic Lmertebrates* collected fram drift nets set In Riviere du Loap unt reated control station

Kanuraska Comnty, (bebec
27 ty to 18 June 1980

lute 27 My 30 tay 31 Hay 1 June 2 June 7 June 8 Jane
M M M m M i A m AM 441 AM I
Volune of drift colum (m?) 4822 4822  45.00 3306 45.00 4822 46,61 35.53 30.79 1522 1459 27.07
urrent velocity (mfsec) 0.57 0.57 0.5 0.42 0.57 0.57 0.57 0.42 0.42 0.45 0.45  0.60
Ephareroptera: Total npphs 0,15 0.12 0.09 0.06 0.04 0.06 0.09 045 013 0.20 007 0.15
Hetldae 0.06 0.06 0.04 0.06 0.04 0.02 0.02 0.17 0.06 0.07 0.07 0.07
Epharerel Hdoe 0.04 0,02 0.02 - - 0.04 0.04 0.4 0.06 0.13 = 0.07
leptagent idae 0.02 - 0.02 = - = 0.02  0.14 = - = =
leptophileb] {dae 0.02  0.04 - - - - - - - = - <
Plecoptera 0.08  0.02 - 0,03 = = 0.04 - 0.13 = - 0.04
Tridptera: Total larwae 0.06  0.00 0.00 0.00  0.00 0,00 0.00 0.11 0.03  0.00 0.00 004
frachycentridae 0.04 - - = - - - 0.06 003 = - =
Iydropsychldae 0.02 = N = = = = - = = = =
Hydropt L Hdae = = = = = = = = = = = =
Lepldostamtidae = v = = = = = - = - = 0.04
Limwephi Hdae = = - = - = = - - o = -
Polycentropodidae e - = L) - i = 0.03 = = - =
Hiyacophi Hdae = = = = = - = 0.03 = e = =
pupae = = = = = = = - = = = =
(hleoptera = = - - - = - - - - - -
Elml dae adults = = = —~ = & - - - = = 0.07
larvae = = = 0.03 = . - = — - = 0.04
Diptera: Total 0.46  0.21 0.24 0.51 0.18 041 0,13 0.7 046 0.07  0.48  0.48
Mherlcidae larvae = = = = it = = - e = - -
(hironom dae larwe . 0.06 0.02 0.12 0,02 0.04 0,02 0.06 = 0.07 014 0.1
mpae = - - 0.03 - 0.04 0.02 0.03 = = 021 0.15
teletdie pupae 0.04 = 0.04 = = 0.02 N = 0.03 = g 0.04
Stmultidae larwae 0.33 0.15 0.18 0.36 0.16 0.30 0.09 0.08 0.42 — 0.14 0.15
Thmlidae larwe 0.06 = - - - - - - - - - -
pae = = = - = - = - - - = 0.04
Henmtonorpla = L o = = = - = - = = e
Namtoda - = . 0.06 = . = = = - 0.07 =
Ol podueta - - = - - - - = - — - -
fArudinlda: Hylracarina 0.06 0,02 = 0.06 = 0.02  0.02 0.11 0.03 - 0.21 =
Crustacea: (htracod = 0.06 o 0.18 0.11 0.10 = 0.25 - = 0.27 0.07
Total 0.79  0.44 0.13 0.9 0.33 0.60 0.28 1.0 078 026 LI10O  0.8)

* pypressed as orpanism per m® of flov thragh deift net.



Table A-12 (concluded)

Apat e Invertebrates? collected from delft nets set o Riviere du Liop antreated control statfon

Famniraska Gy, Qwelec
27 thy tu 18 June 1980

17 e

Inte 9 June 10 Junwe 11 Jume 16 e 18 June
A nt A m M m At M M M N m
Volume of deift colum (m?)  37.15 34,53 28.82  29.61  22.50  22.84 7.0 21.57° 21,57 17.760 1319 13.19
Qurrent veloclty (mfsec) 0.85 0.79 0.73 0.70  0.57 0.5 0.45 0.51 0.51 0.42 0. % 0.3
Fphareroptera: Total muphs  0.13 0.12 014 014 044 08 127 0.00 028 0.7 008 0.08
et iae 0.03 0.06 0.07 0.07 0.1 0.9 0.85 e 0.14 0.06 - 0.08
Fphomerel Hidae 0.05 = 0.03  0.03 0.13 - - - 0.09 0.06 = =
Ieptagent Lie 0,05  0.06 0.01 - - - 0.42 = e = 0.08 =
Leptophleblidae = = = 0.03 = 0.09 = = 0.05  0.06 e -
IMecoptera - 0.0 0.0  0.07 = - 0.4 0w 0,05 = - =
Trichoptera: Total Ianae 0,00 0.03 0.03 000 0,00 0.00 0.28 0.00  0.00 0.06 0.0 0.08
eachyeentridae = = = - = - - - = 0.00 - -
Ivdropsyehidae = 0.03 ~ = = - = = = - - -
Ihalropt L 11dae = = - - = = = - = = =+ 0.08
lepldostamt idae - - - — - - = - = = = -
Limephi ldae - = 0.03 = = = J4 - = = = =
Polycent ropodidae - - = - = = 0.14 = - - = -
hyacophii Lidae - - ~ o = L o - = - - -
prpae b C g = - - = 0.05 = = = -
(hleoptera L o o - " - - o - - - -
Elnd dae adilts - - o = ~ - 0.14 = - 0,06 - -
Larvae 0.38 - 0.14 0,03 = 0.04 - - = - - -
Diptera: Total 0.08 0.12 0.10 0.24 0.27 0.26 0.85 0.0 0.19 0.00  0.08 0.08
Abericldae larvoe = = - 0.0 = - . - = = - -
(hironam dhe larwe = 0.09 - = 0.13  0.13  0.56 = 0.05 = 0.08 -
e 0.03 = = - = - - = - = - =
Heleldie pupae - 0.03 - - - 0.04 - = - - - =
Slmlttdae Iarvae 0.05 - 0.10 0.20 0.13 0.9 0.28 = 0.14 = - 0.08
Tipul Ldae larwe - = = o - - > - o - - -
pupae = = - - = = - - - - - -
Hesm tesmnrpdia - - - - - - - - - - - -
Hemtoda - = = - = - = - - - - -
Oligachaeta e 0.03 - = = - = - = - - -
Aradmlda: lplraearfnn = = - . 0.9 0.9 = — = - - -
(rustacea: (stracoda = = = 0.10  0.04  0.04 - - = - - -
0.59 0.32 0.45 0.57 .84 0.61 2.68 0.14 0.51 0.28 0.15 0.23

Total

* epressed as orginlas per md of flow thragh drift net.



Table A-13

Bottom fauna populations®
Riviere du Loup untreated control station

Kamouraska County, Quebec

21 May to 24 September 1980

bBate 21 May 25 Hay 10 Hay 2 June 10 June 200 June Y9 July 19 Aupust 24 Seprember
Ephencroptera:  Total nymphs 18.5 ¢+ 3.7 38,5 ¢ 11.6 40,2 £ 12,7 47.2 ¢ 11.4 17,8 ¢+ 9.4 21.5 &2 9.1 15,5 ¥ 5.7 5.8 ¢ 3.0 12.8 + 7.4
Baet ldae 1.8+ 2.1 3.5 & 2.8 5.0/ 3.2 4.5 1.3 0.8: 1.0 1.8+ 2.2 Z.x t 1.3 1.2 ¢ 1.3 0.2 + 0.5
Eplemerel Lidae 1.0+ 0.0 4.5 ¢ 1.7 6.2 ¢t 2.2 4.0 + 2.3 4.0 ¢ 3.4 1.8+ 2.2 3.8+ 2.8 0.5t 0.6 4.0 ¢+ 2.7
lepragend idae 15.0 ¢+ 3.9 28.5¢ 9,5 26,5 +£15.0 32.8:+ 6.8 12.5¢ 5.4 16.0 £ 4.5 6.5+ 3.7 5.2 ¢ 1.0 B:2 & Tl
Leptophilebd Ldae 0.8 + 0.5 2.0 + 3.4 2.9.% 1.7 6.0 + 6.9 0.5+ 0.2 2.0 ¢+ 1.6 2.8+ 1.9 0.2 ¢+ 0.5
Gdonata
tomphldae 0.2 ¢+ 0.5 0.2 ¢+ 0.5 0.5 £ 1.0 0.2 ¢+ 0.5 Bt 0.5
PMlecoprera L2 2 2.5 R S 1 | 2.5 ¢ 2.4 .54 28 0.2 ¢+ 0.5 2,0+ 0.B 1.2 ¢ 1. 2,8 ¢ 3.0 I
Mepaloprera
Stalidae 0.2 + 0.5
Trichoptera: Total larvae 1:0 % La2 2% i S BN t 2.8 2.9 % 1.3 5.2 ¢ d.4 2.5+ 1.9 18.2 + 8.3 69,2 10.1 7.8 ¢+ 6.6
Glossosowat Ldae 0.2 ¢+ 0.5 0.2 + 0.5 0.8 ¢+ 1.0 0.8 ¢ 0.5 2.2 ¢+ 1.5 1.5 ¢ 1.3 15.0 «+ 7.4 9.5 ¢+ 8.7 1.0 ¢+ 0.8
lydropsychidac 0.8 % 1.0 1.2 % DS .4 0.8 0.5+ 0.6 2.2 ¢+ 1.5 0.5 ¢+ 0.6 1.0+ 1.4 22,5 ¢ 10.5 3.5 &+ 4.0
Hydropt!lidae 0.2 + 0.5
Lepidostonidae 0.8 + 1.0
Limnephilidae 0.2 £+ 0.5 0.2 ¢ 0.5
Odontoceridae 0.5 ¢+ 1.0 2,51 3.3
Polycentropodidas 0.2 + 0.5 0.2 ¢ 0.5 0.5 ¢+ 0.2 0.8 £ 0.5
Fhillopotamidae 0.2 + 0.5
I'sychomyildae 0.5t 1.0 | 5 S T B |
Khyacophilidae 1.0 £ L.4 0.8 ¢+ 1.5 0.2 ¢+ 0.5 0.2 ¢+ 0.5 1.8 ¢+ 4.2 1.0 ¢ 1.4
pupae 1.5+ 0.6 0.2 ¢ 0.5 0.2 &+ 0.5 1:5% & L. 1.2+ 1.0 1.2 ¢+ 1.0 1.5% 1.3
Colceoptera
Elmidae adults 0.2 £ 0.5 4.0 £ 4.8 3.8 ¢ . 354 55 0.5+ 0.6 0.5 + 0.6 1.0 ¢ 0.8 2.0+ 1.8 1.52 13
Elmidae larvae 0.8 ¢+ 1.0 0.2 ¢+ 0.5 Lk 1s0 05:2: % 0L 2.3+ 1.2 3.2+ 2.1
Haliplbdae adule 0.2 1 &
I'seplientd e adults 0.2 + 0.5
bDiptera
Tipulidae larvae 0.2 + 0.5 0.2 + 0.5 0.2 ¢+ 0.5 1.0 + 0.8
Stmul fldae larvae 0.2 » 0.5 0.2 0.5 14.5 ¢ 14,0
pupae 0.2 ¢+ 0.5 0.2 + 0.5 0.2 ¢+ 0.5
Chil ronomidae Lucvae ¢ 1,0 ). 2% i 5.0 ¢ i 13.5 ¢ 18.4 12.0 ¢+ 9.1 57 & Bald 12.0 1+ 14.1 50.0 ¢« 24.9  206.8 + 6.8
P 0.2 ¢+ 0.5 200k 0.5 + 0.6 0.2 ¢+ 0.5 1.5 + 3.0 0.2 ¢+ 0.5
Heletdae larvae 0.2 «+ 0. 0.2 ¢+ 0.5 0.2 ¢+ 0.5 0.8+ 1.0
Athecicidae larvae 0.5+ 0.6 0.2 ¢+ 0.5
Blepharicerldae larvae {1 i N T | 05 ¢+ 0.6 5.5 ¢ X5
pupae 0.2 ¢+ 0.5 1.5 ¢ 1.7
Empididae larvae 0.8 ¢+ 1.0 0.2 ¢+ 0.5 0.2 v 0,5 0.2t 0.5
pupace 0,2 ¢+ 0.5

Cont Lnued



Table A-13 (concluded)

Bottom fauna populations®
Riviere du Loup untreated control station

Kamouraska County, Ouebec

21 May to 24 September 1980

June 20 June 9 July 19 Aupust 2h September

Iate 21 Hay 5 May 30 Hay 2 June 10
Nematoda 7.0 + B.7
0l lpgochaetn 1.8t 2.9 0.2 ¢+ 0.5 5.0 + 1.5 3.8 ¢ 2.5 1.8+ 1.3 0.2 ¢+ 0.5 4.8 ¢ 5.2 2.5 ¢ 2.4 5.8 ¢+ 4.5
Gastyopmla 0.5+ 1.0 0.5 ¢+ 1.0 0.2 ¢+ 0.5 1.2.2 1.5 0.2 ¢+ 0.5 1.5 ¢+ 1.3 1.2 ¢ 1.0 1.5 ¢ 1.3
Felecypoda 0.2 ¢+ 0.5 D5t 1.0 0.2 + 0.5
Arachnlda: Hydvacarina 0.5 ¢+ 1.0 0.5 ¢+ 1.0

+ 0.5

Cruntincen 0.2

Totaln 27.5 % B.7 51.8 ¢ 16.5 62.5 + 18.9 75.8 ¢ 34.8  70.5 ¢ 44,2 3.2+ 7.0 58,0 ¢ 32,8 138.8 ¢ 46.0 67.5 ¢+ 22,7

*mean numbers and standard deviatlons of organlema collected lu four 0.093 m? Surber samples.



Table A-14

Aquatic invertebrates*® collected from rocks
taken from Riviere du Loup untreated control station
Kamouraska County, Quebec

21 May to 24 September 1980.

Date 21 May 25 Hay 30 May 2 June 10 June 20 June 9 July 19 August
Ephencroptera:  Total nymphs 9.0 + 12.2 27.5 & 1l.4 y 22.2 ¢ 7.7 25.2 + 6.0 20.B ¢ 9.4 17.54 T.4 10,0t 9.4 40,5 + 28.6
Baet Lilae 2.V ¢ 4G 7.8 ¢+ 5.1 4.8 + 2.9 B.5 ¢+ 2.6 A0 ¢ 3.9 | e G D 5 3.8 ¢ 5.5 30.5 ¢ 24.4
Ephemerel Lidae 0.3 ¢+ 0.6 2.0 + 3.4 0.8 ¢+ 1.0 3.8 ¢+ 6.2 1.0 &+ 1.4 0.2 + 0.5 0.2 + 0.5
leptagent blae 6.0+ 7.0 17.8 ¢+ 8.2 16.5 ¢ 8.8 16.5 ¢ 4.9 13.01 10,4 15.2 ¢+ 5.1 6.0 ¢t 5.0 8.8 ¢+ 6.1
Leptophleblidae 0.2 ¢+ 0.5 0.2 £+ 0.5 1.0+ 2.0
Plecoptera 0.2 ¢+ 0.5 0.2 ¢+ 0.5 0.5% 0.6 0.8 ¢+ 1.5
Trichoptera: Total larvae 2.7 ¢+ 3.1 3.7 % Z.3 2.2 ¢+ 0.5 4.2 2 1.0 42 & 2.2 2:5 2 E.X B.2 ¢ 11.2 14.0 + 1.8
Gloasoromal Ldae 0.5 ¢+ 1.0 0.5 ¢+ 0.6 1.2 ¢+ 0.5 6.2 ¢ 11.2 4,0 ¢+ 2.6
lyvidropaychldae 0.2 ¢+ 0.5 1.0 + 0.8 1.0+ 0.8 1.5+ 0.6 0.5+ 0.6 1.0 ¢ A 5.0 ¢+ 2.2
Lepldostomat Ldae
Leptocer L .2 » 2 0.8 ¢+ 1.5
Pl lopotamldae 0.5 + 0.6 1.0 ¢+ 0.8 0.2 + 0.5 1.0 + 2.0
Folycentropod bdace 0.3 t 0.6 0.2 + 0.5 0.2 1 0. 0.2+ 0.5
Limnephl Hdae
Ryyacopht 1 ldae 0.3+ 0.6 0.2 ¢+ 0.5 0.5 % 1.0 0.5 ¢+ 1.0 B I i B |
pypae 2.0+ 2.6 1.8 ¢ 2.1 a2 4 Fa0 2.0 ¢+ 1.4 0,28 0:3 0.2+ 0.5 0.8 ¢+ 1.0 2.0 + 1.6
Coleoptera
Elmldae larvae 0.2 ¢+ 0.5 0.2 ¢+ 0.5
aloles 0.2 ¢ 0.5 0.2 ¢+ 0.5
Niprera
Tipul Ldae larvae 0.2 ¢+ 0.5 1.8 ¢+ 2.9 0.5 ¢+ 1.0
Stool {hdae Tarvae A.0 ¢ 13.0 15.3 ¢ ; 9.0 ¢ 13.7 0.1+ 15.2 2.0 ¢ 10.4 5.2 ¢+ 6.7 19.2 ¢ 21.4 14.8 ¢ 15.4
Chironomldae larvae 5.0 + 3.0 3.8 ¢+ 1.0 1.8 + 2.1 2l 1.5 0.0 ¢ 494 B.B ¢ 4.6 22,0 ¢ 13.6 16.8 ¢+ 9.5
pupae 0.3 ¢+ 0.6 0.2 ¢+ 0.5 0,2 + 0.5
Hepharfeerldae larvae 2:3 4 2.5 0.8 ¢+ 1.0 5.8+ 4.2 3.8 ¢ 3.1 0.5 ¢+ 1.0
Empldidae larvae 0.2 + 0.5
Gantroapamla 1.0 1+ 1.7 -3 % . 0.5 ¢+ 0.6 0.2 + 0.5 1.0+ 2.0 0.5 ¢+ 1.0
Pelecypoda 0.2+ 0.5
Arachnlda: lydracariog 1.3 ¢+ 1.2 1.0t 2.0 1.0 ¢ 1.2 1.8 v+ 2.4 0.5 ¢+ 0.6 4.5 v 6.4 0.5 ¢+ 0.6
Mot onda 1.2 v+ 2.5
t 43.0 1 21,0  A48.5 22,6 90.5 + 454

fmean nombers and atandand deviatlons

4.7 47.5 ¢ 11.]

+ 21,6 58.5 ¢ 54.0 28,0 v 5.3 59.8 ¢

of orpganlasms collected from Tour rocka approximately 15 em in dlameter.
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Table A-15

Bottom fauna populations*
untreated Manie Upstream station®#%
Kamouraska County, Quebec
22 May to 24 September 1980.

ate 22 May 26 Hay 31 May 3 June 9 June 1k

June 9 July 22 August 24 SepLember

Eplicmeroptera: Total nymphs 31.2 ¢ 26,2 22,5¢ 7.0 20.5+23.8 13.0%* 5.6 14,0 7.6 25.5¢ 18,0 11.8: 9.1 4.0 r 2.4 27.2 % 22.3
Bactidae 3.8 ¢ 4.9 0.2 ¢+ 0.5 1.8+ 1.3 0.2: 0.5 0.8+ 0.5 3.5+ 2.9 0.2+ 0.5 2.2+ 2.6 1.2+ 1.9
Ephemerell tdae 16.0 £ 13.5 17.2 ¢+ 5.7 5.0:2: 2.2 7.8-x+ 2.9 .5+ 6.8 16.0 1+ 11.8 9.0 ¢+ 6.5 1.2+ 1.0 17.5 ¢ 13.4
lNeptagenlidae 6.2 1 3.1 1.5+ 1.0 12.01 22,0 2.5 1.9 1.2+ 1.0 L8+ 3.5 0.5+ 0.6 1.5+ 1.9
Leprophleblfdae 5.2 2 6.8 .51+ 1.7 1.5+ 1.0 2.5 1 37 3.5 ¢+ 3.0 5.8+ 3.8 2.5 2 2.4 7.0+ 8.4

donata
Gomplildae 0.5t 0.6 L.0* 0.8 0.5+ 0.6 0.2% 0.5 1.0t 1.2 1.0 ¢ 1.2 0.8+ 1.0
Petaluridae 0.2 * 0.5

Plecuptera 2.2 2 2.6 3.0+ 2.2 3.5t 3.1 2.8 2.1 2.5% L.J 1.0 ¢ 0.8 6.2t 4.1 3.5 2 1.3 4.0 ¢+ 2.2

Heml prera 0.5 0.6

Megaloptera
Corydalidae 0.8+ 1.0 0.8 0.5 1.5¢ 2.4 0.5+ 1.0 0,5+ 0.6
Slalidae 0.2 ¢t 0.5
unddent i fied 0.2t 0.5 0.2+ 0.5

Trichoptera: Total larvae 6.2t 4.5 3.2¢ b 5.5 5.0 5.2 5.1 .0t 7.6 16.8* 13.8 6.2+ 4,9 15.8t 7.1 14,5 + 22.3
Glossosomat idae 2.0% 2.2 0.8* 1.0 0.8* 1.5 1.5+ 1.2 3.81 5.7 0.2 ¢ 0.5 4.0 2.9 2.0t 3.4
Nydropsychidae 2.8 2.8 2.5+ 3.3 3.8 3.3 2.5 2.5 h.8* 7.1 3.8 * 4.8 1.0 1.2 8.0 ¢+ 4.7 11.5 ¢ 18.4
lydroptilidae 1.2+ 2.5 4.8* 7.0
lLepldostomat idae 0.2 %+ 0.5 0.5 0.6 7.5t 1.5 1.0+ 1.4 0.8 1.5 0,21t 0.5
Leptoceridae 0.2 0.5
Limnephilidae 0.2* 0.5
Odontoceridae 0.5* 1.0 0.2* 0.5 0.5 1.0 1.8+ 2.9 0,21 0.5 0.8+ 1.0
Ml lopotomidae 0.2+ 0.5 0.2 + 0.5 L2241 2.3
Folycentropodidae 0.2+ 0.5 0.2+ 0.5 0.8+ 1.0 1.8 ¢ 3.5 3.5 ¢+ 4.4 1.2 ¢ 2.5
Psychomyiidae 0.8 1.5
iyacophilidae 0.2:2 0.5 0.2 ¢+ 0.5 0.5+ 1.0 0.2 0.5 1.8+ 1.7
Serlcostomat [dae 0.5¢+ 1.0
unidentified 0.2t 0.5 0.2+ 0.5 0.5+ 1.0 0.8+ 1.5
pupae 0.8 1.0 0.5 £ 0.6 0.5 ¢ 0.6 1.5+ 1.7 1.5 1.7 0.2+ 0.5 3.5 3.1 1.5+ 1.3

Coleoptera
Flmidae lacvae 3.8t 5,2 5.2¢ 1.3 .02 1,2 1.5+ 0.6 1.5 2 1.7 3.8 ¢+ 3.0 6.0 ¢+ 6.2 b 1. O S 1 | 12.2 v 13.2

adult s 3.2 4.7 2.8k 202 0.2+ 05 | BRI T 2 2.2 % kb 2.0 v 2.7 0.5+ 1.0 1.5+ 1.0 .8t A9
I'sephenldae larvae 1.2 1.0 n.A s+ 1.0 L.8+ 2.4 0.5+ 0.6 2 v 2.5 L2 2.1 .8+ 0.5

Liptera
Athericidae larvae 0.5+ 1.0 0.5+ 0.6
Blephariceridae larvae 0.2t 0.5

Pupae 0.2+ 0.5
Chironomidae larvae .ot 2.7 8.2 ¢+ 6.1 5.2:2 13} 4.5+ 3.1 .0t 4.1 A4D0 ¢ 42,5 10.2* B.1 50.5 ¢ 45.4  Ah0.5t 57.7
P 6.2t 0. 0.2 ¢ 0.5 0.8+ 1.0 b 0 B S 1§ 0.8+ 1.5 0.2 ¢ 0.5
Empldidae larvae 0.2+ 0.5 0.5t 1.0 0.5+ 0.6 0.2+ 0.5
pupae 0.2t 05 0.2 0.5 0.2 ¢ 0.5 0.5 * 1.0

Continued



Table A-15 (concluded)
Bottom fauna populations*
untreated Manie Upstream station**
Kamouraska County, Quebec
22 May to 24 September 1980

hate 22 May 26 Nay 11 Hay 1 hune 2 June 1 Tune 9 July 22 Aupusit 2 September

iptera
Heletbdae Lavvae 2.8+ 3.0 0.2 + 0.5 0ns v 1.0 n.2 ¢+ .5 L0y ALY
pruapae 0.2 ¢+ 0.5 0.2 ¢+ 0.5
Steul b hdae Larvae 0ns ¢+ 0.6 0.2 ¢ 0.5 0.2 v B9
P 1.5+ 1.9
Fipul Bdae barvae 0.5 + 0.6 .51 13 1.8 ¢+ 1.0 1=F & 15 .50 1.] 8.8 5.2 1.2 ¢+ ).5 u.f ¢+ 1.0 P2 v EN
prupae n.z2 + 0.5
Payehodbdae Tarvae 0.2+ 0.5
Hematoda 0.2 + 0.5
Ol lpochaeta 3.8 + 5.0 A.0 ¢+ 4.8 H.B ¢+ 4R 1.5 ¢ 1.} 2.0 ¢+ 0O.R 5.9 ¢ 4.6 17.8 ¢ 1.8 LA v 5.9 ho5 +« 1.0
Gastropoda 0.2 0.5 0.2 + 0.5
e lecypnla 0.2 v LS

Arachnbida: Hydeacaring

0.2 ¢+ 0.5
56,5 ¢+ 46,0 6L.0 ¢ 16,8 450 4 35.0  33.5 ¢ 14,2

49,8 4 20.) 12,0 ¢ 975 63.0 + J8.8 gL e 5907 11RL2 12609

Totala

Aean wnmbiers and stamdard deviat fona of orpantsms collected tn four 0,097 w’ Surber samples.

#4 untreated control atatlon Tocated approximtely 1.5 ki upsteam [rom Llock 104 and 3 km upat ream Tvom hlock W03,



; Table A-16
Aquatic invertebrates* collected from rocks
taken from the untreated Manie Upstream station*#
Kamouraska County, Quebec
22 May to 24 September 1980

it e 22 May 26 Hay I May 1 June Y e 18 June 9 July 23 Augnst M Seprewber
Ephemeroprera: Total nymphs 19.0 1t 15.5 1.5 ¢ 12.4 2.0 1 2007 13.% + 4.4 1.8 ¢+ 13.3 21.5 1 5.5 9.5 ¢t 6.6 95.5 ¢ H.8 o v
Haet Lidae 6.2 ¢+ 9.0 9.0 ¢+ 5.0 5.3+ 8.4 Gl k! CFEY 5.2 ¢+ 6.6 19.0 + 2.9 5.2 0 5.4 26.3 ¢ 21.0
Eplicme el dae 2.2 2 2.1 1.0 ¢ 2.2 2:2 % 1 3.2 ¢+ 0.5 2.8+ 1.8 0.5 ¢+ 0.6 0.8+ 1.0 0.5 ¢+ 0.6 3.0 2.2
e pt g end Ll 10.2:¢ 12.5 {1 A L | 15.5 1 13.3 . S0 iE T By ) 5.8 1+ 72 1.84 5.2 1.5 1.7 1.8 6.2 5.5 1 5.9
Leptophileld Ldae 0.2 1 0.5 1.0+ 2.0 0.5 + 0.6 0.2 ¢+ 0.5 .00y 1.4 1.5+ 1.3
Flecaptera 1.0y 1.1 1.2 ¢+ 0.5 1.0+ 0.8 0.2 + 0.5 0.8 v 1.5 1.0 ¢+ 0.0 1.5 ¢ 1.} 2.5 1.7
Fedehoptera:  Tatal larvae 6.0 ¢ 3.6 32 57 1.0+ 8.5 5.0 ¢ 1.4 6.8 1+ 2.1 5.0 ¢ 2.0 20 )8 11.2 v 4.2  FY S T T |
W hiycent o Ldoe 0.2 v 0.5
Glossunonat Ldae .21 0.5 1.5 v 1.7 - 1.0y 1.1 0.2+ 0.5 1.5+ 1.} .2 v 0. 1.5 ¢ = 1.2 1 o]
Hydropuyehildae 2.4 1+ 3.4 2.0 v+ 0.8 7.8 1 1.2 gk LT S . § 1.5 ¢+ 1.9 2.0 2.7 0.2 1+ 0.5 1.8 1 - 6.5 1
Nydiopt 1 1dae 0.2 ¢+ 0.5 - 0.8 1.0 0.2 ¢+ 0,5
Llmnephid ) Edae ¢.2 ¢+ 0.5 0.2 ¢ 0.5 0.8+ 1.0
Phil bopotam i dae u.5 v 0.6 0.2 ¢+ 0.5 0.8 1 1.5 0.2+ 0.5 21 0.5 0.2 0.5 u.g8 ¢+ 1.5 2.0 ¢+ 1.8 1.2 1.9
ol yeentropod Lilae 0.2 1 0.5 0.2 + 0.5 0.5 + 0.6 0.% ¢+ 0.6 0.2 v+ 0.5
Proyi bemy | dive 0.2 ¢+ 0.5
Why scophid D idae 0.2+ 0.5 0.5 ¢« o
P | I LI ) 0.8 ¢+ 1.5 1.2t 1.0 1.2 ¢+ 1.5 .oy .l h2 s+ 0.5 .oy 1.1 0.2 ¢ W5
Colenptera
Elmbdae barvae u.8 1 1.5 .o+ 1.1 0.2+ 0.5 0.2 ¢+ 0.5 0.2 v 0.5 0.2 v Lh
Prvplionbdae L wvae 0.2 v 0.5
Bipeeea
Flpud b Larvae 0.8t 1.5 0.8« 1.0 0.2 + 0.5 0.2t 0.9 u.g s+ 1.0 1.2 « 2
Stwol Hhlae larvie 3.B ¢t 5.7 .8 2.9 1.2 ¢ 1.9 21 25 0.2 ¢+ 0.5 0.8 1.0
Chillvonombidae Larvae 32 )3 4.0 + 3,2 3.8 ¢+ 1.8 5.8 14 0.5 1.8 45,7 3.8 ¢+ 10,2 9.0 ¢ 11.2 P I T | PR v 2900
pupae 0.2 + 0.5 0.2 v 0.5 0.2 v 0.5 0% v 10
Ather e Lilae lacvae 0.5 « 0.6 .2 1+ 0.5 0.5+ 0.6
Fopr b b Do vaee 0.5 ¢+ 0.6 0.24 0.5 0.2t 0.5
Gt ropunta 0.5 v L)
Hydvacar bna 0.8 2 1.9 0.2+ 0.5 0.2 ¢+ 0.5 0.21 0.5 0.8 1 0.%

2
44.2 2 21.7 25.5 v 4.4 52.8 1 55.6 69.5 ¢« 1.7 2.0 0 161 1%2H 0 2600 SYH O M

Totals 6.2 t 29,0 A4H.0 v 1H.)

Faweann b s and standaed devbar bons ol organtsms collected Prom four vocks approsimately 15 cwm In dloseten

At eated Controd stacton located approclmately 15 ke aputeeam bvow block 104 and 3 ke opstream Trom bloek 1001,



Table A-17

Riviere St.

Bottom fauna populations¥*
Denis®
Kamouraska County, Quebec

20 May to 24 September 1980

It e 20 May 25 May 30 May 2 June 1 June 200 e 9 July 20 August 24 Septeaber
Days before or after permethrin
application to bluck 301 -18 =13 -8 -5 =4 +14 +32 +74 1109
Ephvweroptera:  Total wymphs 1.0+ 7.3 18.0: 7.3 12.2 + 7.3 25.2 2 10.4 5.0 «+ 0.8 5.0 ¢+ 4.1 3.0 ¢+ 2.) 7.8 ¢+ 6.2 19.5 ¢+ 7.0
Bavtldae 0.2 ¢+ 0.5 1.5 ¢ 1.3 0.5 + 1.0 1.2 ¢ 1.0 152 ¢ 1:3 0.2 ¢+ 0.5
Ephiemerellidae 3.2 ¢+ 2.4 7.5 + 5.4 5.5 ¢+ 6.0 52 2 3.3 2.8 1.4 1.2 74 1.9 1.2 ¢+ 2.5 5.8 ¢ 5.4 4.8 ¢ 2.2
Neprageniidae 5.8 ¢+ 5.7 6.2 ¢ 8.1 2.0+ 2.4 10,0 ¢ B.5 1.8 + 0.5 1.8 ¢ WA 0.2 + 0.5 0.8 + 0.5 5.0+ 1.8
Leprophlebiidae 1.8 ¢+ 1.7 2.8¢+ L6 4.2 ¢+ 3.6 8.8+ 5.4 0.5+ 1.0 2.0+ 0.8 1.5 ¢+ 2.4 7.5 ¢+ 8.1
Oidamnat i
Acslinidae 0.5 + 1.0 0.5 + 1.0 0.5 + 0.6 {1 1 JE S 0.2 2 0.5
Comphi Ldae 0.8 ¢+ 1.0
Plecoplera E2 2 1.5 1.2 + .5 2.0+ 2.2 3.0+ 1.4 1.0 ¢+ 1.2 0.8 ¢« 1.0 2.8+ 4.) 6.0 ¢+ 4.5
Megaloptera
torydalidae 0.2 + 0.5 u.5 + 1.0 0.5+ 0.6 0.2 + 0.5 0.8 ¢ .0 0.8+ 1.0 1.0 ¢+ 0.8 2.2+ 1.0
Trichoptera: Total larvae 5.0 ¢+ 6.4 6.2 + 5.7 2.8 2 2.0 + 1.8 2.0+ 0.8 0.2 ¢ 0.5 1.0 + 2 19.0 ¢ 14,9 15.8 + 19.6
Glossosomat Ldae 4.2 v 5.7 5.8 ¢+ 5.9 1.8 + 2.4 1.8 ¢ 1.5 500 0.6 h.5 ¢+ b e 3.8
Hydropsychidae 0.8 ¢+ 1.0 0.5 + 0.6 0.2 ¢+ 0.5 0.2 ¢+ 0.5 12.5 ¢+ 7.8 9.2 1548
Hydroptilidae 0.2+ 0.5 0.2 1+ 0.5
Leptocer idae 0.2 + 0.5
Limnephil{dae 0.2 + 0.5 0.8 ¢ 1.5
Odontocer Ldae 2.0 + 3.4 0.2 ¢ 0.5
Fulycentropodidae Diz:t 05 0.2 ¢+ M5
'l lopotamidae 0.2 + 0.5 0.2 + 0.5
Phirypaneldae 0.2+ 0.3
Lepldostomat ddae 0.8+ 1.5
Fuychomy L 1dae 0.2 + 0.5 0.2 + 0.5
Khyacophilidae 0.2 ¢+ 0.5 0.2 ¢+ 0.5
e 1.8 ¢+ 1.7 0.8+ 1.5 1.5 ¢+ 2.4 0.8 ¢+ 0.5 0.2 2 0.5 0.8 1.5
Coleoptera
Haltiplidae larvae 0.2 ¢+ 0.5
Elmidae adults 0.2 ¢+ 0.5 1.2 £ 1.1 0.8+ 1.0 0.5 ¢+ 0.6 0.2+ 0.5 0.5 + 0.6 1.0 + 1.4 0.2 ¢+ 0.5
larvae 0.8+ 0.5 0.8 + 1.0 0.2 ¢+ 0.5 1.2+ 1.5 L0+ 0.0 2.2 ¢+ L.7 3.0 ¢+ 2.2 3.8+ 1.7
P'sephenidae larvace 0.2 ¢+ 0.5 0.5 ¢ 1.0
prera
Tipulidae larvae 0.2 ¢+ 0.5 0.5 ¢+ 1.0 0.2 ¢+ 0.5 0.2 ¢+ 0.5 0.5 + 0.6 1.0 ¢+ 1.2
Slmuliidae larvae 0.2 + 0.5 1.8 + 2, 4.5 + B.4 0.5 ¢« 0.6 0.5 ¢ b
P 0.2 ¢+ 0.5 0.2 ¢+ 0.5 ¢ P S0 T ) % §
Chironomidae larvae 0.8 + 1.0 1.2 ¢+ 1.0 0.8+ 1.5 1.0t 1.4 3.2+ 3.6 4.7 + 47 25.0 2 23,9 24.8 ¢« 20.9
pupae 0.2+ 0.5 0.2 ¢+ 0.5
Heleldae larvae 0.2+ 0.6 0.% ¢+ 1.0 0.2 + 0.5
Atherbeldae larvae 0.2+ 0.5 0.5+ 1.0 0.2 + 0.5 0.5+ 0.6 0.2 + 0.5 0.2 ¢+ 0.5 0.8 ¢+ 0.5
Fopldldae larvae 0.8 v Y 0.5 « 0.6
pupae 0.2 ¢+ 0.5 0.2 1 0.5 0.2 ¢+ D.5

Continued




Ihite
Bays betore or alter

appllcation te block 101

Table A-17 (concluded)
Bottom fauna populations
Riviere St. Denis#**

Kamouraska County, Quebec
20 May to 24 September 1980

Gl g hneta
Lant ropanda
Pelecypoda

Crustacea: Decapoda

20 Hay 25 Hay U May 2 June 11 June 200 June 9 July 20 August 24 September
permetheln
-18 =13 -8 -5 =4 114 +32 174 oY

4.8 1 9.5 1.0 2 7.7 5:2.1 5.0 a2 & T2 1.0 ¢ 0.7 3.2t 5.8 19.8 & 34.9 22.8 + 4.1 H2.0 ¢+ 101.8
0.5 ¢+ 0.6 0.2 1 a.5
V.2 ¢+ 0.5 1.5 ¢+ 3.0 L3+ L9 0.2 ¢+ 0.5 2.8 2 | W |

0.2 ¢+ 0.5 0.5 ¢+ 1.0 0.2 ¢+ 0.5
Totals 26.5 1 172.2 42.0 t 18.5 6.2 ¢+ 1.3 22.8 1 14.4 1728 k2 33.2 + 34.8 B6.2 ¢ 43,7 161.0 ¢ lOL.Y

4.0 1 15.9

2

fucan pumbers and standard deviations of organtsms collected In four 0,093 w’ Surber samples
salocated In bloeck 301 treated with 17.5 g Al/ha persmetheln ar 0700 to 0720 hrs. on 7 June 1980,




Table A-18
Aquatic invertebrates® collected from rocks
taken from Riviere St. Denis#*#*

Kamouraska County, Quebec
20 May to 24 September, 1980.

Date 20 May 25 May 10 May 2 June 11 June 21 June 9 July: 20 August 24 September
Bays belore or after permethrin
application to bleck 301 -18 =13 -8 -5 wh 114 +32 +714 oy
Ephemeroptera:  Total number 135 -4 'Sk A02:x il 13.2 £ 6.1 11.0 ¢+ 7.4 0.5+ 1.0 0.5t 1.0 3.2 £ 2.2 10.5 + 4.7
Baet idae 1.2 ¢+ 1.5 3.0t 4.2 6.5 + 4.0 6.8 ¢+ 6.7 0.5+ 1.0 0.2 ¢+ 0.5
Epliewerel Lidac 0.8 + 0.5 0.5 + 1.0 1.0 ¢+ 0.8 0.2 + 0.5 S5 1.0
Heptapend tdae 11.5 ¢+ 6.0 6.8 + 6.4 5.2 & 2.6 3.0 + 2.2 0.5 ¢+ 1.0 0.5+ 1.0 2.2 % 1.1 6.0 ¢+ 2.0
Leptophlebl tdae 0.5t 1.0 0.2 ¢+ 0.5 B2 2.9
lecoptera 0.2°% 0.5 0.2 ¢+ 0.5 0.5 ¢+ 0.6 0.5 ¢+ 1.0 0.2 ¢+ 0.5 0.5 + 0.6 0.8 ¢ 0.5 3.8 ¢ 3.0
Hepaloptera
Corydalidae 0.2 + 0.5
Telehoptera:  Total larvae B.5 1+ 6.1 5.0 2.4 5.5 ¢+ 2.4 3.5 1 4.5 0.2 + 0.5 2.0 ¢ 1.4 6.5t 1.0
Glossosomal Ldae 7.2 % 4.9 3.5 ¢+ 2.4 i 1 T S G | Lidig 15 0.2 ¢+ 0.5 3.5 + 2.4
Hydropuychidac 1.0 ¢ 1.4 b R 5 S La20F 'Lid 0:2. & 0,5 1.5 ¢+ 1.0 1.5 2 1.3
Hydvoptilldae 0.2 ¢+ 0.5 .2t 0.3 1.5 ¢+ 3.0
Leptocerfdae 0i2-x 0.5
Limpnephil idae 0.2 + 0.5
Phitlopotamidae 0.2+ 0.5
Folycent ropod Ldae 0.2 ¢+ 0.5 0.2 + 0.5
Payehomy L idae 0.2 ¢+ 0.5 0.2 ¢ 0.5
Khyacophll tdae 0.5: 1.0 1.2 + 1.
e 35 AR ) S 3.5 ¢+ 3.7 3.0z 2.7 1.0 + 0.8 2.2 ¢+ 2.1 0.5+ 1.0 0.2 2 0.5 1.5 ¢ 1.0
Coleoptera
Elmidae larvae 0.2 + 0.5 0.2}+ 0.5 0.5 ¢+ 0.6
ptera
Tipulidace larvae 0.5 ¢+ 0.6 0.2 + 0.5 0.2+ 0.5 0.8+ 1.5 0.2 + 0.5 3.5 s 57
Slwallldae Larvae 3.5 % 404 14.8 *+ 24.9 0.8 ¢+ 1.5 6.8 ¢+ 69.6 1.2 ¢+ 1.5 4.0 ¢+ 7.3 1.8 ¢« 3.5 0.8 ¢+ 1.5
Chironomldae larvae 3.8 1.7 7.0 ¢ 5.3 .2 ¢ 1.9 9.8 ¢+ 5.1 1.5 1.3 1.0+ 0.8 17.8 x 9.7 46.5 1 21.1 18.0 2 9.5
pupae 0.2 + 0.5 0.8 + 0.5
Emptdidae larvae 0.2 ¢+ 0.5
pupae 0.2 «+ 0.5
Hemat oda 0.5+ 0.6
Gastropoda 0.5 ¢+ 1.0
Pelecypoda 0.2+ 0.5 0.2 ¢+ 0.5
Arachnlda: Nydracarina b S N O 0.2 ¢+ 0.5 0.2 ¢+ 0.5 4.2 r 5.7 0.,% ¢+ 1.0

Totals 32.5 ¢+ 13.3 42.0 t 35.0 31.2 ¢+ 8.1 62.2 ¢+ J4.6 7.0 ¢+ 6.1 6.2 ¢t 5.3 23.0 ¢ 17.2 60.5 ¢ 23.2 45.8 ¢ 16.)

Amcan numbers and standacd deviatlons of organilsms collected from four rocks approxlmately 15 cm o dlameter.

Ahlocated I block 301 treated with 17.5 g Al/ha permethrin at 0700 to 0720 hrs. on 7 June 1980,



Table A-19

Bottom fauna populations¥*
St
Kamouraska County, Quebec
22 May to 24 September 1980

Denis Downstream®*#*

hate 22 May 25 May 27 May 2 June L1 Jdune 21 June 9 July 20 Aupust
Paya hefore or after permetheln
applleat lon to block 101 -16 =13 =11 -5 th 14 +32 14
Fphemeroptesa:  Total nymphs 6.5 & 15.5 39.5 & 17.8 0 65.2 + 30.9 JL.0 ¢ 12.2 J0.8 ¢ 11.4 6.0 t ]O.4 30.2 t 15.1 92 2.6
Pact Ldae .82 L.? 7.0 ¢ 3.6 14.0 ¢t 13.3 0.5 ¢+ 0.6 0.8 0.5 3.8 ¢+ 4.2 3.2 2 2.5 1.0t 1.4
Ephemerel Lidae 5.8 ¢+ 6.3 7.0 ¢+ 4.8 11.5 ¢+ 2.4 7.5 t 5.4 11.5 ¢ 7.3 6.5 4.8 4.8+ 2.9 0.5 ¢+ 0.6
Heptapgenlidae 0.0t 5.9 200 % 13.0 30.5 ¢ 19.2 16.2 ¢+ 8.7 5.2.4 2.1 10,0 ¢+ 3.4 15:2 ¢ 11.2 R X T B%y |
Leptophieblidae 6.0 ¢+ 1.6 5.5 2 ‘2.9 2.2 ¢ 5.3 6.8+ 2.6 13.2 ¢+ R.7 15.015%¢ 4.2 7.0¢ 1.8
Oedomat
Avsihin Ldive 0.2 + (L5
Complildae 1.0+ 2.0 0.2 + 0.5 0.5 1 1.0 0.5 ¢+ 1.0 0.5% ¢+ 0.6
Ilecoptera 3.2 ¢ 1.5 i I T N 2.8 ¢ 2.2 4.0 ¢ 2.6 J2 e 2.1 A8+ 30 5.0+ 1.6 A5 v 1.7
Hegaloptera
Corydal fdae 0.2 ¢ V.5 0.5+ 1.0 0.8 ¢ 1.0 1.5 ¢ 2.4 0.8+ 1.0
Trichoptera:  Total larvae 4.0+ 1.8 5.0t 2.8 4.8+ 1.3 5.0 ¢ 5.3 13.2¢ 12.8 4.5 ).l 8.0+ 5.0 3.5+ 2.9
Glosgosomat Idae 0.8+ 1.0 1.0 ¢ 1.4 1.5 ¢+ 1.3 0.8+ 0.5 6.0t 8.0 1,2: 1.9 1.8 + 0.5 1.5+ 1.0
Hydropasychidae 2.0+ 0.8 2.5 ¢ A 2.0 ¢ 2.2 3.8 ¢ 3.) 5.2 ¢ 3.4 2,21 1.0 3.0 ¢+ 2.9 1.0+ 0.8
Hydeopt bl Ldae 0.2 ¢+ 0.5
Leptocer Ldae 0.2 2 0.5 0.2+ 0.5
Limephil 1 Llae 022 0.5 0.5+ 1.0
Lepldostomat Ldae 0.5+ 1.0
Odontocer ldae 0,5+ 1.0 0.2 + 0.5 0.2 ¢+ 0.5 0.8 ¢ 1.5 1.0+ 2.0
il lopotamidae
Folycentropodidae
I'sychomy t ldae 0.2 t 0.5 0.5+ 1.0 0.8 ¢ 1.3 152 L3 3.0+ 2.6
Khyacophilidae 0.2 ¢+ 0.5 0.2 ¢+ 0.5 0.2 ¢ 0.5 0.2 ¢ 0.5
Serleostomat Ldae
Unldentified a.5 ¢+ 1.0
e 02+ 0.5 1.5 + 2.4 02 ¢ 0.5 1.0 + 0.8 1.2+ 1.0 0.5 ¢+ 1.0
Coleaptera
Elmldae adults 0.5 ¢+ 1.0 0.8+ 1.0 1.0 ¢+ 0.8 2.0 ¢ 1.6 i 5 S O - | 1.5 ¢+ 0.6 L5 ¢ 19
larvae 0.2 + 0. .5 ¢+ 1.0 0.5+ 0.6 0.2 ¢+ 0.5 1.0 12 0.8 1.2 ¢+ 1.0 0.2 ¢ 0.5 1.2 ¢+ 1.0
Paephenldae larvae 0.5+ 1.0 1.2 + 1.9 02+ 0.5 0.2+ 0.5 1.0+ 0.8 1.5 ¢ 1.7 A0t 4.2
Diprera -
Thpal bdae larvae 1.5 + 2.4 L&t L9 2.0 £+ 2.4 05 ¢+ 0.6 ) Wy B 0.5 05 + 0.6 1.8 ¢+ 1.5
Steull fdae larvae 1.8 ¢+ 2.4 0.8 ¢+ 1.5 Bt 1.5 0.2 ¢ 0.5 0.2 ¢+ 0.5
pupase 0.2 ¢ 0.% 0.5 ¢ 1.0
Chilronomldae larvae 1.8 ¢ | 2.0 ¢+ 1.4 2 6 0.5 2.0 0.8 18.8 ¢« 10,7 R.5* 3.7 21.0 5.9 30.5 ¢ 42.7
pupae 0.5 ¢ 1.0 0.2+ 0.5 2.4 0,5 0.2 ¢+ 0.5 1.8 1.7 1.0 ¢ 1.4
Holetdae larvae
Athesleldae larvae 0.2+ 0.5 0.2 + 0,5
Mepharleerldae larvae 0.5 4+ 0.6 0.2 ¢+ 0.5 0.2 ¢+ 0.5
0.2 0.5 0.2 v 0.5

prupae

Cont foued

24 September

1109

0.8
h.8
0.5

1.2

!

t
t
L
'

13.4

0.5
2.9
8.2
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b
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Table A-19 (concluded)

Bottom fauna populations®
St. Denis Downstream*#
Kamouraska County, Quebec
22 May to 24 September 1980

June 9 July 20 August 24 September

(Coneluded)

Date 22 Hay 25 Hay 27 Hay 2 June I Jone 21
Bays before or after permethrin
applicatlon to bleck 301 16 -13 -11 -3 14 14 +32 14 1oy
Diprera

Fapdd Ldae lurvae 0.5% ¢+ .6 0.5 + 1.0

pupae 0.5 ¢+ 1.0 2.0+ 1.4 L2 & L.b 1.0 ¢ 1.4 0.2 2 0.5 0.5 ¢+ 1.0
O s bt a 0.2 ¢+ 0.5 0.8+ 1.5 0.8+ 1.0 0v.51 0.6
Caand paoprada 0.2 v 0.5
Peleeypoda 0.2 + 0.5 .2 1 0.5
Avachnbda: Hydracar bna 0.2 ¢ 0.5
Crustaceas Decapoda 0.2 1 0.5
0.2t 0.5

Turbellarla

Totaly 40.8 * 26.2 55.2 ¢+ 11.4 842.8 ¢+ 33.3 44.5 ¢ 20.1 71.5 ¢ 36,7 615

t 11.5 .7 ¢+ 24.9 55.0 t 544

Apean nmhers and standard deviatlons of organlses collected In four 0.093 w? Surber samples,

Aflocated approglmitely 1 km downstreaw Crom o block (301) treated with 17.5 g Al/ha permethein at 0700 to

0720 hWes. on 7 June 1980,

91.2 1 58.4



ate
Bays before or after permethrin

Table A-20
Aquatic invertebrates* collected from rocks
taken from St. Denis Downstream**
Kamouraska County, Quebec
22 May to 24 September 1980

appllcation to block 301

Ephemevoptera:  Total nympha
Haet Ldae
Ephewerel ] Ldae
Heptagent Hdae
Leprophileb i idae

Flecopreca nymphn

Trichoptera:  Total larvae
Glossosomat Ldae
Nydeopsychldae
Leptocer bdae
Limuephl ] Hdae
Pl Topatam bl
Rhiyacophtl tdae
e

Coleoptera
Haliplidae loarvae
Elmidae Larvae
Psephenldae larvae

Mptera
Thpnltdae larvae
Shoul Hidae lavvae
Chil ronomldae larvae
pupae
Mepharleerldae larvae

Ol lpochacta
ant ropoda

Wydracarina

Totaln

Adfocated approxtmately 7 km do

22 May 25 May 27 Hay 2 une 11 June 21 e Y9 July 20 Aupunt 24 Septoember
=16 =13 =11 -5 th i +32 74 1Y
3130 ¢ 9.4 0.2 ¢ 214 30.2 ¢+ 6.6 3.2 ¢ H.1 33.0 ¢+ 24.6  3B.2 ¢ 9.2 25.5  11.1  20.5 ¢ 10.8 14,7 ¢ 23,7

7.5 ¢ &.2 8.8 ¢+ 9.0 5.0+ 3.3 13.2: 3.1 8.8 ¢+ 7.5 20,0 ¢ 14.7 13.8 «+ 4.8 8.5 2 1241
0.8+ 1.0 2.5 ¢ 31 1.0 ¢+ 1.2 By ;2 5.2 4 6.7 1.2: ¢ LD 0.2 + 0.5 0.3¢ 0.6
.81+ 9.3 18.2 & 13.4 22:0.y 1.1 15.2 ¢+ 6.2 17-8 -4 13:) 17.0 ¢+ 12.5 1.5 ¢ 9.9 12.0 ¢+ 8.4 14.3 ¢ 24.0
0.8 ¢+ 1.0 2.2 ¢ 4.5 0.5 + 1.0 1.2 ¢+ 1.5 0.5 2 1.0
0.5 ¢+ 0.6 0,2 & 0.5 0.6+ 1.0 0.2 + 0.5 0.7+ 0.6
1.6 ¢+ 0.9 5.8 ¢+ 6.2 6.5 2 4.8 6.8 + 8.4 ¢ B TR ) o ) .24 2:1 5:2 2 5.5 5.2 1 4.9 2.0.¢ 2.6
0.8 1.0 1.8 ¢+ 2.2 0.2 ¢+ 0.5 0.2 ¢+ 0.5 2.0 ¢ 1.4 52 2.4 1.0 ¢t 1.0
1.5t 0.6 4.2 ¢t 5.9 j.a+ 2.8 3.5 ¢ 5.1 3.0 + K.7 2.01 1.6 2.5 1 2.4 : O I S 1 |
0.2 ¢+ 0.5 0.5 ¢+ 0.6 0.2 ¢+ 0.5
0.2 + 0.5 0.5 ¢+ 0.6
1.0 ¢ 1.4 1.5 ¢+ 3.0 2.8+ 5.5 1.0 + 0.8 a.5 ¢+ 1.0
0.2 v 0.5 0.5 + 0.6 0.5+ 0.6 0.2+ 0.5
0.2 ¢+ 0.5 0.2+ 0.5 . 0.5 ¢+ 0.6 0.8 ¢+ 1.5 0.2 ¢+ 0.5 1.0 ¢ 2.0 0.2 ¢+ 0.5 03¢ 0,6
0.2 + 0.5
0.5t 1.0 0.5 ¢+ 1.0
0.2:% 0.5
0.2 ¢+ 0.5 0.7 + 0.6
0.5 1.0 1.0 ¢+ 20,0 L5 L 1.9 12.8 & 22.9 0.5¢ 1.0 _ 2.8+ 1.2 1.5 4 30
1.2 4 0.5 4.5 ¢+ 2.4 4.0 ¢ 5.4 3.0 £ 1.5 3.0 + 4.8 111.8 ¢+ 73.0 2.0 ¢ 4 S84 Hul 7.7 v 4.5
0.2 ¢+ 0.5 0.2 ¢+ 0.5 0.2 ¢+ 0.5
1.7 ¢ 1.7
0.5 1+ 0.6
0.5 ¢+ 1.0 0.5 ¢+ 0.6 1.0+ 2.0
02+ 0.5 0.2 ¢+ 0.5 0.5 ¢ 1.0 0.5 ¢+ 0.6

M.0 ¢ T.3 51.8 ¢ 49,2 5.0 ¢ 12.5 54.5 1 41.8 A6.5 0 L1 162.2 ¢ 74,2 13.2 ¢+ 7.0 Ja.0 ¢ 12.8

25.7 4 24,1

aumbers and atandard deviatlons of orpantama collected from four rocks approxlmately 15 cm In dlamcter.

wnatream [rom a block (301) treated with 17.5 g Al/ha permethein at 0700 to 0720 his. on 1 June L1980,



e
Uays before or after persethrln
applicatlon to Llock 304

Epheseroptera:  Total nymphs
Haet Idae
Bavt loe Ldae
Ephemerell fdae
Fphemer L
Neptagent dae
Leptophleb i bdae

(donata
Avslin bl
Gomphitdae

Plecapienn

Tl g a
Gerrldae

Hepaloptera
Carydal Ldae
Staltdae

Tedehopteva:  Total larvae
Glossogomat Lilae
Hydtopsyehildae
HydeoptiLidae
Legpldogtomt Ldae
Leptoces Ldae
Lo phd b Ldae
Udontocer bdae
Fhillopotamlbdae
Folycentropodidae
Khiyacophll Ldae
wnldent LT led

P

Coleoptera
Elaldae adulva
larvae
Paeplicnbdae Larvae

prera
Blephar leer ldae larvae
Chilronomldae larvae
e
Emp b dae papae
Heleldae bavvae
l“lllnl‘.’

Shond Hdae lavvae

ranprene
Tl Ldae Tarvae

Table A-21
Bottom fauna populations®
Riviere Manie 304#%%
Kamouraska County, Quebec
23 May to 24 September 1980

23 May
=14
21.8 ¢ 19.5
0.5 £+ 0.6
17.2 ¢+ 14.9
5.2 &+ 5.7
0.8 + 0.5
1.0+ 2.0
1.0+ 2.0
S5 AuF
1.0+ 0.8
3.0t 3.6
0.2 ¢+ 0.5
0.5 + 0.6
0.5 ¢+ 0.6
0.2 ¢+ 0.5
0.2 2+ 0.5
2:502 Lod
1.02 1.4
0.2 ¢+ 0.5
2.5+ 3.8
h.2 ¢ 0.5
0.2 1 0.5
0.y 1.0

26 May 31 May 3 June 10 June 20 June 9 July

22 Aupust 24 September
-11 -b -3 14 4 +33 117 thio
3.0 ¢t 6.5 11.5 + 1.7 12.2 1 6.2 15.2 ¢+ 7.9 8.5 + 4.8 9.5 1 2.4 2.5 1 2.4 11.0 ¢
0.8 1 0.5 0.2 t 0.5 1.0 1 2.0 0.2 ¢t 0.5 0.2 £ 0.5 0.5 1 0.6 0.2 2 0.5 0.5 ¢
0.5 t 0.6 0.5 ¢t 1.0 0.2 1
8.0 ¢+ 3.7 6.0 t 1.5 5.8 ¢ 3.0 11.8 ¢ 2.7 5.8 ¢ 2.2 5.5 ¢ 2.1 1.5 ¢ 1.7 4.8 1
0.2 + 0.5
3.2 1 2.8 2,8 1 1.5 4.5 1 4.5 2.8 t1.9 1.5 ¢ 2.4 3.0 ¢+ 2.9 0.2 t 0.5 4.8 1
1.0 £ 0.8 1.8 1 2.2 1.0 ¢ 1.4 0.2 ¢ 0.5 1.0 ¢+ 1.2 0.8 1
0.5 1
0.9 1 1.0 0.2 1 0.5 0.2 1 0.5 0.2 1 0.5 1.5 & 0.6
1.0 £ 1.2 U6t 1.0 0.5 ¢ 0.6 0.2 ¢+ 0.5 L:2:4 18 0.2 1+ 0.5
0.2 1 0.9
0.2 1 0.5 0.8 1 1.5 0.2 t 0.5 0.5 1 0.6 1.2 1
0.2 ¢ 0.5
1.0 + 0.8 L5 ¢ 1.0 0.2 : 0.5 0.2 1 0.5 1.5 ¢ 1.3 1.0t 1.4 0.5 1 L.u 1.2 ¢t
0.2 + 0.5 0.8 ¢ 1.0 0.2 1 0.5 0.2 1
0.5 & 0.6 0.5 ¢ 0.6 0.2 1t 0.5 0.2 1 0.5 0.5 2 1.0 2.b 4
0.2 1 0.5
0.% 1 U.6 0.5 £ 1.0
0.8 ¢+ 1.0
0.2 1 0.5
0.2 ¢ 0.5
0.2 1
a.2 2 0.5
0.2 ¢t 0.5 0.5 + 0.6 0.8 +1.5 0.2 1 0.5
1.0 £ 2.0 0.2 = 0, 1.0 ¢ 0.8 0.5 ¢ 0.6 U.5 + 0.6 2.2 1'%.5
0.2 ¢+ 0.5 0.8 ¢ L.0 0.2 ¢t 0.5 1.3 L.} 3.2 1 0.5 1.0 ¢
0.2 1 0.5 .51 0.6 v.2 ¢ 0.9 0.8 1
1.5 ¢+ 1.7 0.8 t 1.0 1.2 11.9 0.8 * 1.0 2,2 ¢ 1.5 13.0 ¢ H.8 6.5 ¢
0.2 1 0.5 0,2 £ 0.9
0.2t 0 0.2 1 0.5
0.5 ¢+ 1.0 0.2 t 0.5 0.2 1 0.5 0.2 ¢+ 0.5
0.5 ¢ 1.0
0.2 1 0.5 0.2 10
b9 Lt 1.0
0.5 0.0 0.8t [T L I T U T | u.B ot 0,5 .2 L 0.4 0.2 1

Cont boued

=t
W

ah



Table A-21 (concluded)
Bottom fauna populations®
Riviere Manie 304%%
Kamouraska County, Quebec
23 May to 24 September 1980

(Concluded)

Tt 23 My 26 May 31 Hay 3 June 10 June 20 June 9 July 12 Auwgust 24 Seplember
pays hefore or after permethein
appllcatlon to block 304 =14 ~11 -6 -3 i =14 13 17 o
ollprchaetn AR TS 0.8 ¢t 1.0 2.0 ¢ 1.2 0.5+ 0.6 1.5 ¢ 3.0 1.2 ¢ 1.0 1.8 ¢ 2.1 1.0 ¢ 4.1 .80 1.5
Hhendinea 0.2 ¢ 0,5
Castropoda 0.5 2 0.6 0.2 *+ 0.5
I'elec jpoida 0.5 ¢ 1.0

Sphaert bdae 0.8 ¢+ 1.5
Arachulda: llydvacaring 8:5.% 1.0 0.5 ¢ 0.6

* Totala  Ah.5 & 42.5 16.8 ¢+ 8.1 20.0 1 6.3 17.0 + 10,0 24.2 « 11.0 15.8 + 8.8 22.8 ¢ 8.3 24,0 ¢ 130 32,2 ¢ 9.5

& mean numbers and standard deviations of organlsma collected tn four 0.093 w? Surher samples

#a Joeated In block 104 treated with 17.5 g Al/ha permethein at 0647 to 0716 hrs on 6 June 1980,




Table A-22
Aquatic invertebrates* collected from rocks
taken from Riviere Manie 304#%
Kamouraska County, Quebec
23 May to 24 September 1980

Date 23 May 26 May 31 May 3 June 10 June 20 June 9 tuly 22 Aupust 24 September
Baya before or alter permethrin
application to hilock 04 - 14 ~11 -6 -3 i Ha +33 4117 110
Fpheweroptera:  Total nymphs 26.7 ¢ 16.5 26.8 ¢ 1B.6 14.2 + 8.1 10,0 ¢ 5.5 13.0¢+ 2.9 13.5 ¢ 11.1 4.5¢ 1.9 18.5 ! 10.3 17.8 ¢ 19.5
Ravt bdae 0.3 ¢+ 0.6 4.0 ¢ 6.2 2.5t 1.3 1.0 ¢+ 0.8 0.5 ¢+ 1.0 0.2 ¢+ 0.5 1.5 ¢+ 1.7 2.2 ¢+ 3.2 2.5 X
Ephemerell tdae 0.7+ 7.8 6.2 t 4.1 5.0 ¢+ 4.2 5.0 ¢ 2.2 8.5 + 4.4 1.8 % 1.3 1.8 + 0.5 6.5+ 4.6 9.8 9.4
Heptapgenl bdae 15.7 £ 9.3 15.8 * 10,4 6.5 ¢+ 7.9 4.0 ¢ 3.0 1.8 ¢+ 0.5 10.0 ¢+ 11.8 1.2 ¢+ 1.0 B.B + 5.7 S5.09 6.0
Leptophlebl fdae 0.8+ 1.0 0.2 1 0.5 2.2 2 2.2 ) 5 T S B ) 1.0 ¢+ 0.0 0:5:0 1.4
Flecoptera 0.3+ 0.6 0.2 ¢+ 0.5 1.0 ¢ 2.0 0.8 ¢« 1.0 1.0 ¢ 2.0 0.5 ¢+ 0.6 0.5 + 0.6 1.5 1 0.6 8.5 1 6.6
Odonnta g
0.2 ¢ 0.5

Acslimbdoe

Megaloplera
Corydal hilae 0.2+ 0.5

Trlchoptera:  Total larvae 2.1+ 2.1 1.5 ¢ 1.1 1.0 ¢ 1.4 1.0+ 0.8 1.2 ¢+ 1.9 0.5+ 0.6 0.2+ 0.5 4.9 ¢+ 1.1 .21 2.0
Mrachycentr Fdae 0.2 + 0.5
Glossosomat ldae 0.3 ¢+ 0.6 0.2 ¢+ 0.5 02 AL 0.2 ¢t 0.5 0.5 ¢t 0.6 0.8+ 1.5
Wydvopsyeh Lidae 1.0+ 1.7 0.5 ¢ 0.6 0.5t 1.0 0.8 ¢+ 0.5 0.2 ¢ 0.5 0.2 0.5 3.2 ¢ 1.0 1.0+ 0.8
Hydeopt L Ldae 0.3+ 0.6 0.2 ¢+ 0.5
Llweph b1 Edae 0.7 + 1.2 0.2 ¢ 0.5 1.0 2,0 0,2+ 0.5 0.5 1 0.
rolycenteopodtdae 0.2 ¢ 0.5
il bopotamidae 0.2 ¢+ 0.5
Paychiomy | Ldae 0.2 ¢+ 0.5
Rhyacophll fdae 0.2 ¢ "S5 + 1.0
upae 1.0 ¢+ 1.7 0.8 ¢+ 0.5 n.1 ¢+ 0.2 0.8 ¢+ 0.5 0.5 ¢+ 1.0 1.2 ¢ 1.9
Coleoptera
Elmldae lagvae 0.2 + 0.5 0.2t 0.5 0.2+ 0.5
iptera
Tipulbdae larvae 0.2 ¢+ 0.5 8.2 + 0.5 1.0+ 1.2 1.8+ 1.7
Sieol Lhdae Llarvae 13.2 + 23.2 38.0 ¢ 76.0 0.5+ 1.0 0.5 ¢+ 0.6
Chlronomldne larvae 2.0 + 12.8 7.8 ¢+ 5.1 6.0 ¢ 4.1 4.5 1 7.1 3.0+ 2.2 60.1 ¢ 27.9 22.0 &£ 13.4 41.8 ¢ 19.1 59.8 ¢ 13.2
Heletdae larvae 0.2 ¢ 0.5
Fmpldldae larvae 0.2 ¢+ 0.5
Ol Lpochaeta 0.2 + 0.5
Gantropoda 0.2 ¢+ 0.5 0n.5 + 0.6
Avachn bda Hydeavar boa 3.7+ 1.2 0.2 ¢+ 0.5 0.2 ¢ 0.5 1.8+ 1.7 0.5 1 1.0
Totals 55.0 + 12.5 51.5 ¢ 47.7 59.8 ¢+ BA.B 1.0 ¢ 3.7 20,2 ¢+ 1.3 5.7 28,5 ¢ 11.8 50.2 ¢ 414 92.0 ¢+ S04

A wean numbers and atandard deviatlon of organlsms collected from four rocks approximately 15 em In dlameter.

A foeated In block W04 treated with 17.5 g AL/ha permethrin at 0667 ta 0716 hra, on 6 June 1980,



Table A-23
Bottom fauna populations¥®
Riviere Manie 303%%
Kamouraska County, Quebec
21 May to 24 September 1980

hate 21 Hay 24 lay 78 Hay 1 June 9 June 18 June 9 Jduly 22 Aupusnt 24 Septewmber
pays before or after st (2od)
applieat ton to block 303 -16 (-25) -13 (-22) -9 (-18) =5 (-14) "N H12 (43) 133 (+24) 178 (169) H1ED (1101)
Fuliwmeropt era:  Total nymphs 40.5 ¢ 144 315.0 ¢ 12.4 A1.8 ¢ 2000 17.0 ¢+ 10.1 11.2 ¢+ 4.B 1.2 ¢ 0.5 1.5+ 1.7 9.8 5.6 26.2 t 12.2
Haet Ldae 1.8 + 1.0 0.8 ¢+ 0.5 1.2 ¢+ 1.0 2.0 ¢+ 3.4 1.0 ¢+ 0.8 0.8 + 1.5 B.5 ¢+ 15.0
Pt Ise bdae 0n.g « 1.0
Epliemerel Lldae 17.0 ¢+ 8.1 1.2 ¢ 11.3 135 ¢ 7.4 1.0 ¢+ 0.8 5.8 ¢+ 3.1 0.2 ¢+ 0.5 6.0t 4.7 10.8 ¢ 5.3
llt']ll.’i);('.ll]hlill'. 21.5 ¢+ 7.1 20.5 L 7.4 27.0 ¢ 12.6 1.5 ¢+ 8.2 2.2 ¥ 1.5 0.2 ¢ 0.5 1.0 ¢ 1.2 5.5 1 1.9
Leptophlelbd Ldae 0.2 ¢+ 0.5 2.5+ 1.0 0.5 % 1.0 1.2 1.0 0.8 v 1.0 1:5:¢ 1T 0.8 + 0.5
thlonata
Aeshabdae 0.2+ 0.5 0.5 ¢ 0.6
Cordulepastr Ldae 0.2 + 0.5
Gomphibdae 0.5 ¢+ 0.0 0.8 1.0 0.2 ¢+ 0.5 0.21 0.5 0.5 ¢ 0.6
Flecoptera 1.0+ 1.4 2.2 4 2.6 2.5 ¢ 1.9 1.0 ¢ 1.4 2.5+ 1.0 1.2+ 1.5 0.6 + 1.0 1.5 L9
Heganloptera
Carydal Ldae 0.2 ¢+ 0.5 0.5 ¢+ 0.6 0.2 + 0.5 1.2 ¢+ 2.5 0.2 ¢ 0.5 0.2 ¢+ 0.5 .2 ¢+ 0.5 0.2 + 0.5
Trilchoprera: Total larvae 5.8 + 2.2 8.5t 7.8 12.5 ¢ 5.4 3.0 ¢+ 1.5 3.2 ¢ 1.6 1.0 ¢ 1.4 0.5 ¢ 1.0 4.5 ¢ 3.1 5.8 ¢+ 4.2
t:lossosomal Llae 3.0 ¢+ 2.4 2.8 ¢+ 3.1 4.8 1+ 1.5 1.2+ 1.9 D5 5 L0 0.2 ¢+ 0.5 2.8+ 3.6 0.2 12 0.5
lydropsychldae 2.8 ¢ 2.9 591 53 5.0-¢ 3.4 1.0 ¢+ 1.2 2.2 ¢ 1.1 0.2 ¢+ 0.5 1.5 ¢ 2.4 K23 )
Lepldostomat Llae 0.8 ¢ 0.5 0.2 ¢ 0.5 0.5 + 1.0
Leptocer ldae 0.2 ¢ 0.5 0.5 ¢ 1.0
Odontocer bdae 0.2 ¢+ 0.5 1.51 1.3 .2 ¢+ 0.5
l'olycent ropod Ldae 1.0 + 2.0 0.8+ 1.0 D.2:% 0.5 S50 0.6
Khyacophllldae 0.2 ¢+ 0.5 ( 4+ .
pupae 0.2 ¢+ 0.5 0.5 ¢+ 1.0 0.2 ¢ 0.5 0.2 + 0.5 1.0 ¢+ 1.4 0.2 + 0.5
Colvoptera
Llmbdae mlults 1.0+ 0.8 0.5 ¢ 1.0 0.8+ 1.5 0.5 ¢+ 1.0 0.8+ 1.0 0.5 ¢+ 0.6
larvae 0.2 + 0.5 0.2 ¢t 0.3 0.5 0.6 0.5 ¢+ 1.0
Psephenldae larvae 1.2+ 1.3 1.0+ 0.8 0.2 ¢ 0.5 2.2+ .2 0.8+ 1.0
Mptera
Atherbe hilie Tarvae 0.2 + 0,5 0.2 ¢+ 0.5 0.8+ 1.0 0,2 + 0.5
Blephar leer ldae larvae 0.5 + 1.0
e o [ T SO P 0.2 ¢+ 0.5
Chilronomldae larvae 1.8 ¢ 1.0 0.5 ¢+ 1.0 1.2 ¢+ 0.5 r 3 S T 1P 1.5 ¢+ 1.0 2.5 ¢ 3.0 3.5+ 3.0 3.0 ¢+ 3.2
pupae 0.5+ 0.6 0.5 ¢+ 0.6 0.5 ¢+ 0.6 0.5 ¢+ 1.0
Empldidae Larvae 0.2 + 0.5 0.2 ¢ 0.5
prpac 0.2 1 0.5
fleleldae Larvae 0.2 + 0.5 ms ¢+ 1.0
Stmul [ Idae larvae 0.2 + 0.5 0.2 ¢+ 0.5 0.8 ¢+ 1.5
, ppae n.2 + 0.5
Thpul ldae larvae a.5 ¢+ 1.0 0.2 + 0.5 0.2 ¢+ 0.5 0u.5 ¢+ 1.0
e : 0.2 ¢ 0.5

Cont baued



Table A-23 (concluded)
Bottom fauna populations®
Riviere Manie 303%%
Kamouraska County, Ouebec
21 May to 24 September 1980

Il.ll.t'. 71 May 24 Hay 28 May 1 June 9 June 18 lune 9 July 22 Aupunt 24 September
Bayn before or after lst (2nd)
swilicat ton o bluck: 30 -16 (~25) -1 (22) -9 (-18) -5 (-14) 1 (-1 12 (1) VI3 (126)  HIB (169) 4010 (4101)
Gantropoda 0.2 + 0.5 0.2 + 0.5
e beeypoda

Sphaert ldae 0.2+ 0.5
Avachulda:  lydeacar Ina 0.2 + 0.5 0.2+ 0.5
Crustacen:  Decapoda 0.2 + 0.5 0.2 ¢+ 0.5

Tatala 50.8 ¢+ 10.2 50.5 ¢ 18,0 62.2 ¢+ 24.0 23.8 s 14,0 280+ 10.7 8.0+ 2.2 5.5 1 4.6 23.8 ¢ 16.2 39.8 2 17.9

A mean nubers and standard deviations of organlsms collected tn four 0.093 w? Surher samples.

an Loeated In block 303 treated with 17,5 g Al/ha peracthein at 0455 to 0528 hro. on 6 June 1980, and agaln at 1630 to 1500 hrs. on 15 June 1900,



Table A-24
Aquatic invertebrates®* collected from rocks
taken Ffrom Riviere Manie 303%%

Kamouraska County, Quebec
21 May to 24 September 1980

MaLe 21 May 24 May 28 May 1 June 9 June 18 June 9 duly 21 Aupust 24 September
Baves before or alter 1st (2nd)
applleation to block 03 -16 (-25) =-13 (-22) =4 (-18) =5 (-4} +3 (-7) +12 (13) 33 (424) +78 (109) HL1O (rlul)
Epheweroptera:  Total nymphs 27.0 ¢ 12,2 41.8 1 24.5 2.5 + 20.5 42.0 t 24.2 1.8 ¢ 1.3 0.5t 1.0 BOS X T 18.0 + 11.2
et ldae 1.2 ¢+ 1.9 1008 1 0.8+ 1.5 3.2 ¢ 4,0 ) .21+ 0.5 4.5 2 5.9 3.0 v 6.0
Ephemerel ] Ldae 1.8+ 6.7 24,0 ¢ 17.8 7.0 ¢ 4.1 3.2+ 3.0 0.5 ¢ 0.6 1.5 ¢+ 1.7 .0 1 9.4
Neptagenl Ldae 17.5 + B.5 16.8 + 8.4 22.8 ¢ 21,3 35.5 ¢ 19.2 1.2 ¢ 1.0 2.5% 1.9 7.8 v 4.1
Leptophleblidae 054 1.0 2.0+ 1.8 0.2 ¢+ 0.5 1.2+ 1.9
Mecaptera 0.5 + 0.6 0.5 ¢+ 1.0 1.2 ¢ 1 0.5 + 0.6 0.8+ 1.0 1.9 v 2.4
Trichoptera:  Total Lavvae 3.2 % 2ih 4.5 v 2.6 5.2 ¢+ 2.9 3.5 ¢ 1.7 0.8 ¢ 0.5 0.2 ¢+ 0.5 6.5+ 7.7
Wrachycentr bdae 0.2 + 0.5
Gloeasonomat Ldae 1.0 + 1.4 2.8+ 1.9 1.8+ 1.7 2.0 ¢ A 0.5 ¢ 0.6
Hydrapsyehbdae 2.0'% T.6 1R E 17 2.2+ 1.9 1.2 & 1.0 0.2 ¢+ 0.5 0.2:%. 0.5 5.2 1 6.1
Hydeapt i) bdae 0.5 1.0
LAbmoephil D idae 0.2 ¢+ 0.5 0.2 v+ 0.9
Ml Lopotamidac L.21 1.9 0.2 + 0.5
Whiyacophi ] Hdae 0.2 v+ 0.5
e 0.5 ¢+ 1.0 0.2 + 0.5
Coleoptera
Elmldae adults 0.2 + 0.5
Larvae 0.2 ¢+ 0.5 0.2 + 0.5 (1 50 i 1 0.2 ¢+ 0.5
Paephenldae larvae L. 2ok 245 0.8 ¢+ 1.5 0.5+ 0.6 0.2 a.5 0.2+ 0.5 0.2 + 0.5
iptera
Tipul ldae 0.2 ¢+ 0.5 s v 1.0
Slmul Ldae lacvae 1.B:2 2.4 2.2 + 4.5 g.2 ¢+ 0.5
pripae 0.2 + 0.5
Chilronomldae larvae A5 5T 1.5 % 1.3 3.0+ 1.2 1.8 ¢+ 1.0 0.8 2 L5 0.5 ¢+ 0.6 ju.8 ¢+ 11.9 84.0 1 4.6 5.8+ 4.9
pupae 0.2 + 0.5 0.2 ¢+ 0.5 0.2 % 0.5
Ather e ldae larvae 0.2 + 0.5 0.2 + 0.5
Nlepharleertdae larvie 1.8+ 2.1
Empldidae larvae 0.2 + 0.5 0.2 ¢ 0.5
Ol lpgochacta 0.2 ¢ 0.5
Gastropoda 0.5+ 1.0 0.8 «+ 1.5
Arachnbda:  lydracarina L LT 0.2+ 0.5 0.5+ 0.6 0.5 ¢+ 1.0
Tutals 39.5 ¢ 15.2 49.8 ¢ 25.8 46,2 ¢+ 23.3 48.0 ¢ 24,06 5.2 ¢ 4.0 2.3 & 2.5 32.0 ¢ 12.1 4.0 & 4T 4 33.2 1+ 12.0

fmean numbers and standard deviatlons of organtsms collected from four rocks approximately 15 cm In dlameter,

A lacated In block 303 treated with 17,5 g Alfha permethrin at 0655 to 0528 hrs. on 6 June 1980, and apatn at 1430 o 1500 hrs. on 15 June 198



Table A-25
Bottom fauna populations®
Manie Downstream’¥
Kamouraska County, Quebec
20 May to 24 September 1980

Date 20 May 24 Hay 27 Hay 1 June 9 June 18 June 9 July 22 Aupunt 24 Sepresber

Pays before or after 1st (2ad)
applicatlon to block ani -17 (-26) =13 (-22) -10 (-19) =5 (-14) +3 (-7) P12 (1) +13 (124) 177 (168) FLLD (4 101)
Ephiemeroptera:  Total nymphs 41.8 1 21.6 12.2 ¢ 22,7 44,0 ¢ 10.B  Z4.8 ¢ 15.9 h.5 2 2.1 4.5 ¢+ 3.4 10,2 ¢ 10.0 1.8 + B.5 20,0+ 10.3
Baet Ldae 2.8 1 2.2 4.5 ¢+ 5.3 2.5+ 1.7 0.8 ¢+ 1.0 0.5 1 1.0 1.8+ 1.3 ANk T 1.5 ¢+ 1.0
Baet Luc ldae 0.5 ¢+ 1.0
Ephemerell Lilae 3.5 ¢+ 1.0 2.5+ 3.1 4.2 + 4.8 9.5 ¢+ 7.6 0.5 ¢ 1.0 3.0 v 2.4 0.8 1 1.0 4.0 ¢ 2.9 5.2 1 4.6
Ephuemer Lilae ' ) 0.2 + 0.5 0.2 + 0.5 0.2 + 0.5
Neptagend Ldae 20T 423 24.5 ¢ 18.7 31.0 ¢+ 5.0 9.5 ¢+ 9.1 1.8 ¢ 1.3 1.8 + 1.0 0.5+ 1.0 3.5 2.9 788 ‘X8
Leptophlebl fdae 5.8 ¢+ 5.4 a.8 + 1.0 6.2 + A4 2.5 ¥ Z.5 1.0 4 1.5 0.5 ¢ .0 1.0 + 8.7 0.2+ 0.5 L 1 UL
(lonata
Avalinldae 0.2 ¢+ 0.5
Gomplibdare 0.2 + 0.5 0.5 ¢+ 1.0 0.2+ 0.5 0.2t 0.5
Plecopleri 2.8 + 3.2 1.2 + 0.5 2.5 ¢+ 3.0 2.0 £ 3.4 2.2 % 2.1 2.5 ¢+ 1.7 2.0 + 10.8 2.0 + 0.8 b2 2 225
Hepaloptera
Corydal ldae 0.5 + 0.58 0.2 + 0.5 bl g - 1.9 0.5+ 0.6 2.514 0.6 0 t 0.5 0.2 ¢+ 0.5
Sialidae 0.5 ¢+ 1.0
Trilchoptera:  Total larvae 2.2+ 2.6 5.2 ¢+ 6.6 13.0 ¢+ 11.0 5.0 + 4.2 5.2 ¢ 4.6 4.2 ¢+ 1.4 2.0+ 2.0 264.5 + 29.7 17.2 + 17.2
Glossosomat Liae 0.5 ¢+ 0.6 2.0 ¢+ 3.4 : % T Y 2.0 ¢ 1.4 0.2 ¢ 0.5 0.2+ 0.5 0.2 + 0.5
Hydvopsyehldae 1.2 ¢+ 2.5 3.0 + 2.8 9.0 + B.0 1.8+ 2.1 4.5 4 h.4 4.2 ¢+ 3.4 0.8 ¢+ 0.5 21.8 ¢ 28.4 10.5 ¢+ 13.2
Lepldostomat biae 0.2 ¢ 0.5 5.8 1 4.3
Llimiephil tdae 0.5 ¢+ 1.0 n.2 + 0.5
Odontocer bdae 0.5 ¢+ 1.0
Il lopatomidae 1.2 + 1.9
ol ycentropad Lidae 0.2 £+ 0.5 0.5t 1.0 1.0+ 1.4 0.2 + 0.5 0.5+ 1.0 0.2 + 0.5
Rhivacophl]ldae 0.2 ¢+ 0.5 0.2 0.5 0.2 ¢+ 0.5
unldentif fed 0.2 ¢ 0.5 .0 2.0
pupae 0.2+ 0.5 0.8 ¢+ 1.0 0.5 # n.6 0.8 ¢+ 1.0 0.8 + 0.5
Coleoptera
Elmidae adulta 0.5 + 0.6 0.5t 0.6 0.2 % 0.5 0.2 + 0.5 0.2 + 0.5
larvae 0.5 ¢+ D6 0.2 ¢ 0.5 1.5 ¢ 1.9 0.2 ¢+ 0.5 0.2 + 0.5
Paephenbdar Larvae 1.5 ¢« 1.0 1.8 + 1.0 D.2 t 0.5 1.2 ¢ 1.3 1.8 1.0 2.5 ¢+ 2.6 7.5 1 4.9 5.0+ 6.Y
Mlepharicer fdae Larvae 0.2 ¢+ 0.5
Dlptera
Tipul fdae larvae 0.5 ¢+ 0.6 0.5 ¢ 0.6 1.0+ 1.4 0.5 ¢+ 0.6 1.8 + 2.2
Stuml i fdae larvae 0.2+ 0.5 0.5 + 0.6
pupae 0.5+ 0 0.2 + 0.5
Chiironomlbdac Larvae 5.0 + 5.0 1.5 1 0.6 LS+ 3.9 4.5 + 3.0 2.5 ¢ 2.1 6.0 v 3.2 55.8 45,4 20.5 ¢+ Ih.4 3.5 ¢
pupae 0.5 ¢+ 1.0 0.2 + 0.5 0.2 ! 0.5 0.2 ¢+ 0.5 2.8 1.9 5 JF i 1S
Heletldae larvae 0.2 + 0,5 0.2 ¢+ 0.5 0.8 t 1.0
Tabanldae larvae 0.2 ¢ 0.5
Atherleldae Iarvae 0.2 ¢+ 0.5 0.5 + 0.6 0.5 ¢+ 0.6 a.5 ¢+ 0.6
Fmpldldae larvae 0.2+ 0.5 0.2+ D5 n.z2 ¢+ 0.5
e i 0.5 0.5 ¢+ 0.6

Cont lnned



Table A-25 (concluded)

Bottom fauna populations¥®
Manie Downstream®*¥*
Kamouraska County, Quebec

20 May to 24 September 1980 (Concluded)

Mite 20 May 24 May 27 May 1 June 9 June 18 June 9 July 22 Aupust 24 September
bays before or after lst (2ud)
appllcatlon to block 303 =17 (-26) =13 (-22) =10 (-19) -5 (-14) 13 (-7) 12 (+3) +371 (424) 177 (168) 4100 (r1 )
Ol lpochaeta 0.2 ¢+ 0.5 0.51 1.0 0.2 ¢+ 0.5
Castropoda 0.2 + 0.5 0.8 + 1.5 3.5 ¢+ 6.4
I'elecypoda

Sphaer L Ldae 0.2 ¢+ 0.5 0.2 ¢+ 0.5 0.5 ¢ 0.6 0.2 ¢t 0.5 0.2 ¢+ 0.5 0.2+ 0.5
Crustpcea: Decapoda 0.5+ 1.0 0.2 1+ 0.5 0.2 v 0.5
Araclmltda: llydracarina 0.2 ¢+ 0.5

Tatals 54.2 ¢+ 32,2  42.8 ¢ 31.5 66.5 t 26.5 39,0 £.27.7 20.0 ¢ 7.3 22.2 4+ 1.0 88.0 ¢ 65.6 72.2 & 55.4 59.2 & 45.6

% mean numbers and standard deviatlons of organlsms collected In four 0.093 m? Surber samples.
44 located approxtmately 3 km downstream from block 303 treated with 17.5 g Al/ha permethrin of 0455 to 0528 hrs. cn & June 1380, and agaln at 1430 to
1500 hrs. on 15 June 1980,



Table A-26
Aquatic invertebrates* collected from rocks
taken from Manie Downstream¥*
Kamouraska County, Quebec
20 May to 24 September 1980.

Date 20 Hay 24 May 27 Hay 1 June: 9 June 18 June 9 July 22 August 24 September
Bays helore or alter st (2od)
application ta block 307 -7 (-20) =13 (-22) -10 (-19) =5 (~14) 3 (=7) 412 (13) 433 (124) 177 (tuR) 4000 ()
Ephencroptera:  Total nympha 5.2 + 8.8  46.5 * 11.2 25.5 ¢+ 2.6 J0.25¢ 14.1 1.2 2 4.0 3.8 + 2.5 2,0 2.0 15.5 4 17:.2 9.5 & 9.0
laet bdae 10.5 1+ B.6 13.8 + 12.4 1.0 £ 4.7 5.0 ¢ 7.4 0.2 ¢+ 0.5 9.8 ¢+ 11.2 2.0+ 1.8
Epliemerell idae 0.5 + 0.6 2.0+ 1.6 0.5 ¢+ 1.0 2:2-% Xl 2.2 % 3.3 w Jl 2 s 7§ 0.8t 0.5 1.2 ¢ 1.5 u.8 ¢+ 1.0
Heptapenl hlae 26,2 + 9.2 .2+ 4.5 13.0 ¢+ 3.5 23.0 ¢ 6.1 0.8 ¢ 1.0 12080 153 1.2 ¢+ 1.9 5.5 ¢+ 4.0 6.8 + B.2
Leptophilebd idae 0.5 ¢+ 1.0 0.2 ¢ 0.5 1.5 2 B9 9.8 2 6.9
I'eeoptera 0.8+ 1.0 0.2 £ 0.5 0.5 + 0.6 0n.Ae v 0.5
Trichoptera:  Toral larvae oo+ 2.2 4.0 0 24 A5 0 06 6.0 ¢+ 6.1 1.0t 2.4 1:2. v 1.9 2.5 ¢ 1.7 18.5 ¢+ 2h.4
Glosaosomat Tdae n.2 t+ 0.5 1.2 + 1.0 n.2 v 0.5 1.0+ 2.9 0.2 v+ 0.9 0.2 v o L P S D )
Nydropsyehibdae 2.8 » 2.5 2.0+ 1.8 2.2 ¢+ 1.0 5.2t 3.8 2.8 ¢ 2.4 0.8 + 1.0 2.5 & L7 18.0 + 26.8 B.5 ' 6.4
Phonepli b ] Edoe 0.2 ¢« 45
Polycentropodidae 0.2 ¢ 0.5
i Lapotamldae 0.2 ¢+ 0.5 154 2k 0.2 ¢+ 0.5
Pl ypane Ldae 0.2 1 Q.5
Khyacophll Ldae 0.5 + 1.0 0.2 + 0.5
pupac 0.2 v 0.5 0.8 ¢+ 0.5
Caleaptera
Flmldae larvae 0.2 14
Paephentdae larvae {1 DS B 0.2 ¢+ 0.5 0.2 0.5 0.5 1.0 1.2 + 1.9
Diptera
Thpul fdae larvae 0.2 + 0.5 _ 0.8+ 1.0
Slnul tidae larvae 2.5 1 A3 6.8 ¢ 12.2 100,84+ 194.8 2.8 ¢ 5.5 0.2 + 0.5 1A 2.1
pupae 1.2 + 1.5 0.2 ¢t 0.5
Chilcomomldae Lacvae 4.0 + 3.6 1.2 ¢+ 6.6 3.5 ¢+ 5.7 1.5 2 L.7 0.8 + 0.5 76.5 1 46.8 56.8 ¢ 25.9 7.5+ 5.4
pupae 0.2+ 0.5
Athericldae larvae 0.2 ¢+ 0.5
Blepharicerldae larvae 1.0 ¢+ 1.4 1.5 ¢+ 1.9
Gastropmla 0.8 ¢+ 1.0 1.2 k3
e lecypda 0.5+ 1.0
Avachntda:  Hydreacarina 0.2 + 0.5 0.5t 0.6 0.2+ 0.5 1.0 ¢ 1.4 0.2 ¢+ 0.5

Totals 4£7.5 ¢ 16,0 68,5 ¢+ 18.8 136.8 ¢ 203.0 41.8 ¢+ 15.8 7.5 ¢ Tk 1.5+ 3.7 B2.8 + 51.2 B0.5 ¢ 77.6 8.8 1 103

smean numbera and standard deviatlons of organilsms collected from four rocks approximately 15 em in dlameter.

arlocated approximately 3 km dowmstream from block 303 treated with 17.5 g Al/ha permethrln at 0455 to 0528 hrs. on 6 June 1980, awl agaln at 1430 to
1500 brs. on 15 June 1980,



Aquatle Invertebrates®* collected Ln Surber samples from tre

Tahle A-21

atment and control streams approximately one year after

County, (uebec, 24 Hay 1981

permethrin appl leatlous, Kamouraska

Hanfe lUpstream Hanle St. Denls
Control Control Hanle 3073 Downstrean St. Denls 301 Dowmst ream
Ephemeroptera — Total 67.25 + 31.37 26.5 + 11.5 50.75 + 26.51 14.75 + 14.25 15.0 + 4.24 15.25 + 17.%7
ot ldae 9.25 1 4.86 5.5 1 4.04 8.75 F 5.56 7.5 + 2.89  0.75% 0.96 275 % 3.59
Ephemerellfdae B.0 ¥ 7.87 7.5 ¥ 3.2 4.5 ¥ 2.65 5.25% 1.89 6.25 ¥ 1.89 6.75 F 7.32
Eplieme ridae 0.25 + 0.5 0.25 + 0.5 0.25 + 0.5
lleptagent ldae 46.5 T 20.17 975 + 4.5 12,75 ¥ 19.7  29.0 ¥ 4.76 7.5 + A8 M5 4 451
Leptophleblidae 3.25F 2.5 3.75 ¥ 4.B6 A5 ¥ 2.52 3275 % 1445 0.5 3 1.0 11254 7.63
Odonata — Total 0.25 + 0.5 0.25 + 0.5 0.5 + 0.58 0.25 + 0.5 0.25 + 0.5
Aeshinldae 0.2% + 0.5 0.25 + 0.5
Gomphidae .25+ 0.5 0.5 + 0.58 0.25 + 0.5
Plecoptera 2.0 & 163 1751 0.5 0.75F 0.96  3.75 + 4.5 2.0 + 0.82 4.5 T 2.65
Megaloptera: Corydalldae 0.5 + 1.0 1.25 + 0.96 0.75 + 0.96 1.0 + 0.82
Trichoptera - Total 7.5 & 3.0 5.75 F 4.5 5.75 4 3.5 12.25F 6.55 1325 % 5.56 625 & 3.69
Glossosomatidae 0.5 ¢ 1.0 3.25 + 4.517 1.0 + 0.82 7.75 + 4.5 2.5 + 2.38
Nydropsychidae 3.0 F 1.6 1.25% 1.9 2,75 F 0.9 1.0 + 6.16 2.4 ¥ 134 1754 1.26
Limnephllidae 0.25 + 0.5 0.75 + 0.96 0.5 + 0.58
Plillopotamidace - 0.25 4+ 0.5
Polycentropndidae
Rhyarcoph!lidae 3.0+ 2.45 n.25 + 0.5 15 & 0.5 0.75 + 0.96 1.0+ 1.41
Pupae 0.75F 0.96  0.25 % 0.5 1.0 ¥ 1.41 0.5 ¥ 0.58 275+ 3.2 1.0 % 0.82
Colenptera = Total 1.25 + 1.26 6.0 + 2.16 3.75 + 4.99 605 + 427 A.75 + 2.22 L0+ 4.08
Amphizoldae adult 0.25 + 0.5
Elmldae adult 0.75 + 1.5 0.5 + 0.5 0.5 + 0.58 1.25 + 2.5
Elmldae larva 0.5 + 5.17 4.0 + 2.31 2,25 4 4.5 0 0+ 2.16 1.0 + 0.82
Hydrophllidae adult - 0.25 ¥ 0.5
Psephenidae larvac 0.75 + 0.5 1.5 + 1.29 6.5 + L. 0.25 £ 0.5 0.25 + 0.5
Mptera — Total 7.75 + 5.74 11.75 + 5.25 9.75 + A4.72 20.25 + 12.63 1.5 + .87
Athericldae larvae - 0.75 ¥ 0.5 0.25 ¥+ 0.5 0.25 + 0.5 L T )
Blephariceridae larvae 1.25 + 2.9 0.5 + 0.58 0.5 + L.0 -
Chironomidae lacvae 1.75 + 2.22 9.0 + 5.35 4.25 + 1.5 16.0 + 10.92 9.0 + 9.6) 5.25 + 3.59
Chilrnomidae pupae 0.75 E 1.5 0.5 + 0.58 1.2+ 2.17 0.5 + 1.0 n.5 _'i 0.58 0.5 + 1.0
Eapldidae larvae 0.5 + 1.0 0.5 + 0.58 0.75 + 1.5 1.5 + 1.29
Emp tdidae pupae 0.25 + 0.5 1.25 + 1.5
lleleldae larvae 0.25 + 0.3 0.25 + 0.5
leletdae pupae 0.5 + 1.0 0.2% + 0.5 0.25 + 0.5
Stmullidac larvae 0.75 + 1.5 0n.75 T_ | . 1.0 + 0.82 0.25 + N.5 475 & 5.9 0.75 + 1.5
Simul ({dae pupac 0.25 + 0.5 - 0.25 + 0.5 0.5 E 0.58 0. E 0.58
Tipul fdae larvae 175 + 1.71 0.75 + 0.96 1.25 ¢ 1.5 135 # k73 1.0+ 1.15 1.25 + 0.96
Turbellarta: Planaria = 0.25 ¥ 0.5 B
Migochaeta 16.5 -+ 12.48 0.75 + 1.5 n.15 + 096 25.75 + 11.5
Gastrapoda 0.25 + 0.5 -
Limpet - 5+ 0,58 0.25 + 0.5
Pelecypoda: Sphaeridae 0.25 + 0.5 0.25 + 0.5 5 T 058 0.25 % 0.5
Crustacen: ecapoda .75 E 0.96 0.25 + 0.5
Total §6.5 4 40.91  69.0 + 17.53 72.25 + 37.51 1220 + 25.31 78,25 + 21.08  61.75 + 26.13

* gean numbers and standard deviattons of organlsms caollecte:

—_—ee———

1 In Four 0,097 m? Surber samples.



Table A-2R
Mpuatbe Invertebratest collected (rom rocks taken from treatment and control streams approgimately one year after permetheln
appllcatlons, Kamouraska County, uebee, 246 May, 19981,

Hanle

St.

Benla

Manle Upstream

Control Control Manle 303 Dowvnstrenn St. Dents 301 Downstream

Ephemeroptera - Total NS 19.74 23.0 ¢ 20.28 42.0 + 10,46 39.0 + 24.4) 4.5 ¢+ 1.89 26.75 + 1D.53
Raet ldae 1.75 ¢+ 2.22 6.0 4+ 5.8 15.5 + 4.73 8.75 +  5.485 3.25 E 2.87
Eplicnerel ] tdoe 0.5 T 0.58  4.25 % 2.0 2.0 ¥ 4.0 0.25 1 0.5 0.25 + 0.5 .75 F 0.5
Heptagend Lilae 28.0 4+ 19.% 12.5 4 16.68 24,75 +  13.K6 0.0 + 18,74 4.5 + 191 21.25% + B.54
Leptophlebl ldae 0.25 i 0.5 0.25 + 0.5 0.75 + 0.96 a.5 0.5 + 1.0

Plecoptera 0.25 + 0.5 3.0+ 5.5 0.25 + 0.5 1.25 + 2.5

Trichoptera - Total 5.0 + 416 — 6.25 + 5.32 4.5 & 1.29 4.25 4+ AM 13.5 + 11.59 4.0 + 0.82
Glossosomat Ldae 0.7% + 0.96 2.0 + 2.45 0.75 + 1.5 1.5 + 9.24 0.25 + 0.5
llydropsychidae 2.75 -f 2.75 0.75 1 0.96 2.25 + 1.1 3.75 ¢+ 4.5 0.5 + 1.0 2.25 + 0.96
Hydropt L1 {dae .o+ 1.41
leptdostomat Ldoe 0.25 + 0.5
Limnephl Ldae 0.75 1 0.96 0.75 + 1.
Riiyacopht | ldae .5 + 1.92 0.5 + 0,50 0n.s 1 1.0 0.25 + 0.5 1.5 4+ 1.713
Pupae 1.5 + 1.7 1.0+ 2.0 o 4.5+ 3.42

Coleoptera: Elmldae larvane 0.75 + 0.96 0.75 ¢ 0.5 0.25 + 0.5
Psephenldae larvae =25 4+ 0.5

Mptera = Total 5.75 + 4.5 14.75 ¢ 27 .44 109.75 + 43.71 2331.5 + 262.85% 67.25 + 65.68 22.25 + 16.19
Blephariceridae larvae 0.5 + 0.58 0.5 + 1.0 6.25 + 12.5 1.25 1 1.9
Chtronomtdae larvae 1.5 + 1.0 64.75 + 24.02 20,75 + 21.21 8.0 + 6.68 5.25 + 2.06
Chironomldae pupae 1.5 + 1.0 0.75 + 1.5 0.25 + 0.5 0.5 + 0.58 0.25 + 0.5
Empldidae larvae 0.75 + 0.96 0.25 + 0.5
StoulLldae larvae 3.25 1+ 4,57 4.5 4 465 1.5 + 4B.95 206.0 + 234,38 55.25 + 63.9 15.0 4 15.5%6
Stoul tidae pupae 0.25 + 0.5 0.25 + 0.5 0.25 % 0.5
Tipultdae larvae 0.25 1 0.5 3.0+ 0.82 0.25 + 0.5 = .5 & %N =

Nematoda 0.25 ¥ 0.5

Gastropoda: Llmpet 0.25 + 0.5

Arachtda: lydracarina 0.25 + 0.5

Toral 41.25 4 2384 104.25 + 41.R) 159.25 + 52.92 275.0 + 288.47 15,75 + 59.24 54.25 + 25.12

* mean numbers ond standard deviatlons of organisms collected from vocks approxtmacly 15 cm In Jdlameter.



Table A-29

Tervestrial Inwertebrates* collected fran delft nets set In Riviere St. Neais JOIAA
Kaanouraska Gty , Quebec
27 My to 10 June 1980

3

Ihys belore or after -1 -11 -8 -8 -6 -0 -5 =5 -0 4hr  tihe  tlhr 2 B e HOwe  H tl 2 +2 3
permethein appl leation M m Al m A 1 A 4] M ik Lo A m M ™ A n
Sulface area of delft colum (N‘g) 7 93 93 93 93 101 B4 1l B4 LY B B B ] 17 17 R4 110 0l 94 94 94
Garrent veloclty (n/sec) 0.1 033 033 033 033 0.3 0,33 036 0300 0,30 0,30 0300 0300 0300 0300 0300 0300 0.39 0,45 0.67 060 067
Aradnlda: Araneida 0.11 - - 0.11 - - = - = 0.24 - - = - = - - 0.09  0.16  0.11 - =
(1 laslnla 0.1 0.11 =+ - > = = £ - - = - - = = = = - - = o =
Plecoptera - = = = = - = = 0.12 0.24 .18 2.37 T = = L - 0.09  (L16 = = =
Tiysnoptera - = - - = - - = - = - - = - - & - - - 0.11 - -
Teml plera - = - ] o - L = = 0.71 = - = =, - = - = 0.32  0.21 0. &
Thmptera - - - - - - = - - - 2.3% lJag 2,37 = 0.5% = 0.2 009 0.6 0.1 - -
lepnloptera = - - = - - = - = 0.24 = = = - &= - = - = - -
Trlcluptera - - - - B - - 00 - - = - - = - = - 027 - = =
Lepldoptera lanae - - - = - = - - = 0,24 - = .18 - - = 0.26 036 - = 0.1 -
Hpmnoptera . = = = = g - = = - - - - = - = = - - - 0.11 = -
Goleaptera = - - - - - - - - - - - - - - - - - - - - -
Saphylinidac = = = - o = = = = 0.24 = = = - - b= - = = = = *
her - - - - - - - - - - - - - - - - - N - -
Mptern 001 021 0.1 064 021 020 047 0.0 059 355 13.0 7.0 7.10 9,50 6.51 0 4.73 0 059 2,73 347 1380 051 0.32
Total 032 032 0J1 075 021 020 047 020 071 544 16,57 1065 1065 9.50 7.1 4,73 095 364 441 2,01 OG0 032

* expressed as organtsms per 10 of of surface witer MMowing throwy drift net

#% ocated In blode 301 treated with 17.5 g Ala permethrin at 0700 to 0720 hies on 7 June 1980.

#4% pulers extramlated from subsanple except where actual comt is Indlcated by "x".



Terrestrial Lovwertebrates?® collected from drifc nets set
Kaouraska Ganty, Quhec

Table A-30

27 thy to 17 June 1980

Riviere St. Denis Dot ren®*

13

liys before or alter -1l -11 -8 -8 —h -6 =5 -5 Hiwe 12 Fle Ao A0 e H2re ] Hl 2 42 3
penmethe o applieatton A M A i M ] N1 M N1 M A 111 i n
Suface area of deift colum (II?) 127 127 127 102 127 101 127 102 51 51 51 20 20 30 90 180 180 103 107 1oy 106,
(hrrent veloclty (mfsec) 0.45 045 0.45 0.3 045 036 045 0.3 0.3 036 036 036 036 0.64  0.64 064 064 073 0760 073 073
Aractntdbe Aravelda s = o - = = = - -~ = = 0.99 049 - - 0.06 - - = - -
Gl ool = 0.16 - 020 = 0.10 - 0.10 -, 020 059 - u- - 033 006 006 0.10 - .10 -
Fplwaneroptera - 0.08 .16 010 024 0.69 - = - - 09 - - > = 0.1 0.06 - - - -
Plecoptera 008 - = = - - - - = - 020 049 - = = - = = = = 2
Il prera = e = = = a s - s e - 0.49 = - e = o o = - 0.
Ianptera == = ~ - - - = - - = = - 0.49 - = 006 0.06 - 0.0 - -
Trichoptera = - 016 - - = - 0.0 0.20 0.3 0,39 049 - = = = 017 - - - -
Lepidoptera - = b = - 0.0 - - 0.20 - 020 0.49 - - 0l 06 006 0.0 0.9 0.9 -
Iyenoptera = = - - - = = - = = “ - - = - - 2 - - - -
Formlc Lk - - 0.08 - - - - - 0.39 - .20 = = - = 022 006 0.10 - - ~
mhers = = = o.10 - = = - = - = = - 0.1 0,06 0.06 - = - =
(hleoptera = - = - = = = = = - - - = = < L = = - = -
Stapdiyl Inlhie =2 = = = - L= = & - = = - - = 011 - = o = = -
Mlaers = 7 - = = = = = = 0.39 = .49 - - o = - - - 0,19 =
Hptera - .58 18 1.3 o8 2,07 .08 384 16 631 6.51 71.09  6.41 = 6.9 0.72 0.9 0,19 0.9 019 0.85
Total 0.08  LBL  L6S 177 0,320 296 0.08 406 12,4 7.29  8.87 1.1 .40 0.00 7.65 L33 LAA 049 0086 068 0.9

* epiressad as organlam per 10 i of surface wter flodfog thragh drife net.

A Located approximtely 7 bm dowstresn from a block (301) treated with 17.5 g Ala penmethein at 0700 to 0720 hrs on 7 hme 1980,



Table A-31

Terrestrial invertebrates® collected from drift nets set in Riviere Manie 304+*

Kamouraska County, Quebec

6 June 1980
Days before or after 0 +#hr #Hhr +lhr  +2hr  +3hr  +6hr  +lZhr
permethrin application AM kk *xE ek
Surface area of drift colum (f) 127 63 25 25 25 25 63 127
Current velocity (m/sec) 0.45 0.45 0.45 0.45 0,45  0.45  0.45  0.45
Collembola 0.16 0.39 l.18 0.7% = 0.16x =
Fphemeroptera = = = - 0.7% - 0.7% 0.32
Plecoptera - - - Jlx: - 0.39 0.47x 0.08
Hemiptera - 0.6 - 1.8 1.18 1.58 o) 0.08
Homoptera = . 0,39 0.7% 1l..18& 1..18 3.31 0.24
Yecaloptera = 0.1 B - - - - -
Colecptera = = = - - = == -
Saphylinidae . 032 0.39 0.79% = = 0.16x 024
Other - - 0.39 0.79% 0.3% = 1.10x  0.16
Unidentified ™ = = N 0.3% - = =
Trichoptera - 0.63 - 10.3%  0.39% - = -
lepidoptera larvae = = = N 0.3% 039 3.31 0.16
Diptera 0.24 12.6 25.6 137.5 33.1 27.9 150.8 5.28
Hymenoptera = 0.6 - - 0.39 - 331 0.9
Arachnida = - — - - - - -
Araneida - 0.6 0.79 0.7% 0.7% 0.39 032 0.08
Arachnida = = 0.39 - = = - -
Total 0.24 14,3 28.4  146.6 39.8 3l.5 163.8 7.01

* expressed as organiams per 10 if of surface water flawing through drift net

** located in block 304 treated with 17.5 g Al ha pemmethrin at 0647 to 0716 hrs on 6 June

1980,

k% qunbers extrapolated from subsample except where actual count is indicated by "x".



27 May to 18 June 1980

Table A-32
Terrestrial tnertebrates* collected from drift nets set In Rliviere thole IO W e
Kannwaska Conty, Queebee

H2hr

Iiys before or after st -0 -10 =1 -6 =5 =5 =4 -4 =0 4hr dle Hbr 2 thie A0r t 12 2
or second applicat fon A M At m A m A m A Mk Ak A m A
Ak
Surface area of drift colum Gf ) 152 152 152 s us s 02 102 sl 20 20 20 10 10 51 12 138 155 132 105
(orrent Veloclty 0.5 0.54 0.54 042 042 0,42 0.3 0.36 036 0360 036 036 0360 0.36 0360 0.51 0.51 051 057 0.57
Arachintde Aranelda - = 0.07 i 0.08 = 0.10 e = = = = e = 0,20 0O.14x O.14¢ 0,32 0015 0.19
(hlladnla 0.07 = - 0.08 = - - - == - o0 Lo = - 0200 0.l 0.07x = Wy .
Fphamroptera = = 0.20 0.17 = 0.08 ol o = = = = = - = = i 0.3 030 0.10
IMecoptera - - - 0.08 o - = = - - e = " - = - - 0.06 - .10
Thysanoptera - = = = = - - = = = - e - = = = = - = 0.10
lkd ptera = e = = = = %= = - = = = = - = = = e = =
Inmoptera - = = = ] .= - 0.10 = = - = = 1.97  0.8% 0.28x - 0.26 0.08 0.19
Trichoprera = > = = = = 020 - = £ - 099 099 - e - - - = -
lepldoptera lanae e = 0.20 = = = - = = = - = = = - 0.1 0,79 0,13 008 -
Ipenoptera = = = = = 25 = = = = - - - 0.99 020« 0.ldx 0.79 000 0.5 =
Fornad ¢ ldae - = = = = ™ = - = - - - = o - = = 0.06  0.15 =
(hleoptera - - - B - - - - - - - - - - - - - - - =
Staphyl {nldae - - e = - = = = = = = = 0.99 - - 028 - 0.1 = -
her = - = 0.08 = ¥ s 0.0 - - = 0.49 = = 0.3% 0.4 - 0.19 = -
Diptera = = 0.53 - 0.25 0.3 039 L77 - 0.49 5.2 0,99 10.8  2.96 146 1.8 17.6 2,71 462 186
Total 0.07 0.00 0,99 042 034 051 0,69 0,97 0.00 0.49 5.42  2.47 1.8 5.92 16.0 13.1  20.1 4.07 5,53 153
* expressal as organians per 10 i of surface water Flaving thragh delft net
a4 Jocated 1n block 307 treated with 17.5 g AL penethicln at 0455 to 0528 hrs on 6 Ame 1980, and agala at 1430 to 1500 hrs on 15 hme 1980

A&k pumbers extrapolated from sutsamle except where actual count Is Lndleated by ="



Terrestrial Inveitebratest collected from defft nets set {n Riviere Hunfe JOR*

Table A-32 (concluded)

Kamouraska Ganty, (Qulec

27 tay to 18 June 1980

Ihys before or after flest 43 +3 +4 45 5  4hr  Hhre Hhe 42 43 A6 H2w H +l +2 +2 3 +3
or second application A m AH M A ™ A ni A 1| Nl i
Surface area of deift colum f ) 94 116 104 101 12 76 63 13 13 13 13 14 16 24 34 76 76 12 51
Gurrent Veloclty 0.67 0.82 0.76 0.79 0.51 054 0.45 0.45 0.45 045 045 0.48  0.57 (.42 0.60 0.5 0.54  0.51  0.3%
Aracdnlda: Aranelda 0.21 0.17 = 0.200 = - 016 1.58 0.79 = = a 2 0.62 - 0.13 - - =
(vl Lantola 0.11 - = o - - 0.6 079 - - - 0.79 - 0.62 “ - 0.13 - -
Fphosmeroptern 0.11 = = = - = 0.16 - 0.79 - e 0.79 g = = - 0.13 - =
Plecoptera - = = - = - = = - = == - = = = = - = -
-"'Iyliﬁlk‘}t‘_'m _ - Ea- e - - yad » - — - - - - =¥ b - ™ -
sl prera 0.11 - - 0.10 - - 046 079 - - - 0.79 0.74 - - - - - -
lbanptera 0.42  0.26 - - - - - - - - 0.79 0.79 - - - = - = -
Teichoptera = - - = o - = 0.79 - - = - 0.74 - - - - - -
lepldoptern larnae 0.53 078 - 0.10 014 - 0.16 - - = = = - 0.62 - 0.13 0.13 = -
Hynenoptera 0.11 009 - = - - 032 - - - - 079 = 062 - - 0.3 - =
Formt cldae - - - - - - - - - - - - - - - - - - =
MWlooptera - - - - - - = ST = = = “ = - - - - -
Scaphyl Intdae = & = - - - - - - - - - - - 0.30, = - - -
(her = = - - - = 0.16 - - - - - - 0.62 - = - - =
Diptera 2.65 476 0,19 2.66 0.42 158 3.31 8.68 LS8 - = 13,40 - 8.71  2.07 .44 4,99 0.83 0.39
Total 023 6.06 019 3.06 0.56 1.58 4.57 126 316 0.00 0.79 17.34 148 1182 2.6 .71 5.52 0.83 0.19

* expressed as orgnlas per 10 i of surface water floding throyh drift net.
A% Tocated In block W7 treated with 17.5 g Alha penmthrin at 0455 to 0528 lirs on 6 e 1980, and agaln at 1430 to 1500 s on 15 Jne 1980.
a4k pumbers extrapolated from sulsaple except where actual camt (s Indicated by "x".



Table A-33

Terrestrial Invertebratest collected from deift nets set In Riviere Manle Imstreoan**
Kanmraska Gunty, (elec
25 thy to I8 June 1980

Sirface area of drift colsm (riz) 189 189 155 155 163 163 2 26 205 4l 21 21 21 21 21 21 103 197 197 180 o7

Girrent Veloclty (mfsec) 0.67 0.67 055 055 058 058 073 073 073 073 073 03 003 0230 073 003 073 070 000 064 0L76
Ihys before or after first or -0 -10 =7 -6 =5 -5 —4 =4 thr tlhe Hhe e e A% 6o e HOe H +l 2 12
second appl leation AM i A M AM it A 3 ik e T A [H Nt I
Gol lanbola . 0.05 = = - cic == = - ez = = = = - = 0.1 O - - -
Hhoaroptera — - 006 - oG 0,06 - e = 024 - c - b 0.49 -~ = = 0.0 0.5 =
Plecoptera = = = 7 = = 0.05 - 0.10 - = = %= 0.49 049 - - = - - -
Il ptera L = - T 0.00 e -~ 0.05 = - = - = 0.49 = - - - - o -
Temmoplera - 0,05 = e = = = - = = = b e 0.49 = = = - = 0.22 -
tisleoptera 2 - - - = - = - . & = = = = e - = i = -
Stapliyl Inldae -t o = - - = = - a s = - - - - - - - - 0.115 -
Nher - - = = 0.06 = = 0.05 = = = 0.49 - 0.49 - - 0% - = - -
Trichoptera 0.0 - 0.06 - = = 0.05 - 0.5 - = - = = = = = = = = 0.09
lepldoptera Lirvae - = - - - - - - - = - - - = = = & gk = OuE =
Mptera 0.69 - 006 (L26 0.12 037 0.19 L31 0.39 - 5.35 20.4 146 049 - 10.2 1.01 431 147 w.B0 0 0.28
Hyenoptera = = - 0.13 = = - = = 024 e & = & = o - 0.1 005 0,05 -
Arachnlda = - = = - = - - - - = = = = = = = - - -
Aanelda - 0.0 - 006 006 = = 005 - = = = = - - = = 0.05% 0.05% 005 -

Total 0.79 0.1 0.9 045 037 043 029 146 063 049 535 20.9 146 243 097 10.2 330 4560 167 139 0.7

* expressed as orpanfam per 10 of of swface witer flowing throggh drift net
*4 Jocated approximtely 3k damstrean from blod 303 treated with 17.5 g AlAua pemethrin at 0455 to 0528 hrs on 6 June 1980, and agaln at 1438 to
1500 hies on 15 hme 1980,
*ah unlers extrapolated fron sulsmple except where actwl comt is tndicated by "x".

Cont brewzele o aes



Table A-33 (concluded)

Terrestrial tnwertebrates* collected Erom drlft nets set in Riviere Hinle Dois Crean**
Kanwraska Ganty, Qebec
25 May to 18 June 1980

Sirface area of drift cohmm (of ) 120 116 120 1 w7 103 65 26 26 26 k1 31 38 38 38 M- 39 99 107 90 82
Qurrent Veloclty (mfsec) 0.85 0.82 085 079 076 0.7 046 046 046 046 055 055 0.67 067 067 061 070 070 076 0.64 058
Niys lefore or after flmt or +3 +3 +4 +h 15 15 Hhr  #r A 4Shr e Hihe H20c A3 4150 Hde ] +2 +2 +3 43
second application A M A M M i Ak |11 AM m M n
ol lantola = = - = - - 0.15 - = = = = = = - 0.29 - = - 0.11 -
Flianeroptera - = o = - = 0.5 - = - = - ™ = - = - - 0.9 - =
Plecoptera = = = = = = 015 - = = = - - - - - = - = = =
lkml ptera = - - - - - - - - - - - - g - - - = = - =
Thwnoptera ¥ - - - -~ - - - - = - - - - - - = - - - -
Gileoptera - = = = 3= - - = = - = - - - - - - - - - =
Staphyl Infdae = = - = = e = - = = B - - - > - = = - 5 =
her - - - - - - = - = = = = - = - = = - - = -
Trfchoptera % - - 0.09 = - - i = - - - - - - - - 010 - = =
lepldoptera larvae - - - - - - - - - - - 0.32 - - - 0.29 - - - - -
Diptera 0.50 0.26 0.17 4.48 0.9 097 - 0.7 o071 0717 - = 2,91 1.9 .79 087 2.03 0.10 L59 055 -
lymenoptera 025 - o ] = = 031 - - - - - - - - - - - 0.09  0.11 =
Aradmida = N - - - - - - - - - - - - - - - - - - -
Aranelda 0.8 - - - = = - - - - - - - - - - - - = - o
Thital 083 026 047 458 009 097 077 077 077 077 000 032 291 159 079 145 203 020 L7708 0.00

* expreased as orpanism per 10 o of surface witer flowing through drift net.
#* Jocated approximtely 3 km domstrean from blodk 303 treated with 1.5 g Alha penwthrin at 0455 to 0528 hrs on 6 June 1980, and again at 1430 to 1500 hirs on 15 June 1980,
ARk umbers extraplated from susample except where actual camt s Indlcated by "x”.



Table A-34

Tervestrial Invertebrates* collected From delft nets set fn the untreated Riviere tanle Detrem sectlod*

Kamuraska County, (ehec
27 thy to 18 June 1980

Suple Inte 27 thy 30 thy 3 tay 1 June 2 Juwe 6 June 7 June B June
M m A 431 A M At 13 A 4] AM M AM I
Sulace area of drlft colum (n‘F) 121 121 130 138 138 133 130 130 161 144 138 144 14k 18
Qurrent veloclty (mfsec) 0.43  0.43 046 049 049 049 046 0460 0.57 051 W49 051 0.51 0 0.5
Aradmbda: Aranelda - 0.08  0.08 = - 0.07  0.62 - = - 0.14 B - -
bl lantola 0.08 - = = - = & = = = 0.4 - - -
Fphameroptera = 0.08 008 0,07 - 0.4 - = = 014 - 0.21 = -
lesmlptera - - - - - - - - - - - = = 2
Tomyptera - 0.16 0.15 = = = = = = 021 014 - = =
lepidoptera larvae = = = - = - = - = - = 0.14 - 0.13
Ienopt era - - - = = - - 0.08 = - 0.29 - - -
fhleoptera v = - . w " s o2 = = - - - =
Staplyl Inldae - = = < - “ 3 - b 0.14 - o = =
her = = = 0.07 = 0.14 = 0.08  0.06 - 007 0.07 -
Diptera 091 L1546 1.59 065 .26 0.69 L8 006 2,23 152 1.B8 0.21 0.26
Total 0,99 .48 0.77 1.74 065 3.62 L31 L23 0.2 271 217 2230 0.21 019

* eypressald as orgnlams per 10 ff of surface water flasdng thraigh deift net.

** an mtreated control statlon located approximtely 1.5 km upstremss fram block 304 and 3 lon upstrean from block 303.

Gmtlowed ..n.



Table A-34 (concluded)

Torrestrial Imertebrates® collected Fran drift nets set in the untreated Riviere Minle [pstrem sectlof®
Famuraska Comty, Qelec

27 thy to 18 June 1980

Sumple Inte 9 June 10 June 11 June 15 June 16 June 17 June 18 Jhne
AM m M 31} At ™ Al m M M M M A (L]
Surface area of drift colum (f) 90 103 90 94 90 99 69 31 i1 69 69 82 a2 82
Qurrent velocity (mfsec) 0.64  0.73 064 0.67 0.66 0,70 049 0.55 0.55 0.49 0.49 0,58 0,58 0.54
Acvadmida: Aranelda = = = = - & - = - = 0.14 = - -
Ml lanhola = 0.19 - = = = 0.14 - - - = o =2 =
Fplomeroptera 0.1 - = = = - 0.14 - = = - 0.10 - =
Hemdptera = = 0. - = s 0.4 - - ([ T = = =
Tomoptera o - = = = - 0.14 - - 0.4 = - - -
lepldoptera larvae = = B = = - 0.14 = = - & - = 2
Iymenoptera ¥ = N o - - - - - - = = = -
(bleoptera = = = - - = - = = - = = - =
Staphyl infdae % & - - = - - - - - = - 0 -
her - - = - = - - - - - - = - =
Diptera 0.22 0,39 011 0.32 - 0.20 3.19 1.29 1.61  1.01 0.72 024 037 0.24
Total 0.44 0,58 0.22 032 0.0 0,20 3.9 L29 1.61  1.45 0.72 0.37 037 0.24

* expressed as organlaw per 10 o of surface wter { lowing throogh drift pet.

#* an witreated control statlon located approximtely 1.5 km upstrean from block 304 and 3 ka wpstream from block 303.



Terrestrial fnwertebrates*

Table A-35

collected from drift nets sct in Riviere du Loup untreated control statlon

Kannmraska Comty, Qubee
27 thy to 18 June 1980

Inte 27 thy Wthy 31 thy 1 June 2 June 7 e 8 hme 9 June 10 June 11 ke 16 e 17 June 1 June
"M nm A i M M A m A M M m M [ A m M i A I A ™ A i

farface area of delft colum (n() 161 161 161 118 161 161 161 118 18 63 63 85 120 111 103 99 80 16 25 72 2 59 51 51
Qurrent veloclty (mfsec) 0.57  0.57 0,57 42 0,57 0.57  0.57 0,42 0.42 0.45 045 0.60 085 09 0,73 0,70 057 0.54 045 051 051 0420 036 (L6
(ol lomlala - - 0.00 = = = = - = - = = - 0.09  0.10 - & - 0.39 - = - = =
Hhanroptera = = 0.06 034 = 0.06 - — < 032 - 07t - 0.09 - - = = - - - - 039 -
Plecoptera = = 0.12 0.17 = = - = - - - 0.12 008 - - - - - 0.39 - - - - -
Myysanoplera ™ hac - = e * * ) - 0.16 - - - - - - - = - - = - - -
Tt pera - - - - - - - - - - - = = - - 010 - = - - = oiag =
ot era = - 0.12 008 0.12 = 0.12 = 0.08 - 0.16 = = o 0.19 030 0.12 = 0.39 o - - 0.20 -
toleoptera - = w = = = - = < L - = = - = - = = - = = e - -

Saphyl Inldae = = e - = = = - = = = 0.12 = = = = 0.12 30 0.39 = = = = -

Other = “ 0.12 0.08 = = = > -~ 0.47 - ] = - - - = - - - = - - -
Tetchoptera - = 0.19 = - - 0.06 0.08 - e 0.16  0.12 = * = = = = 0.39 - = = = -
lepidoprera lanwae - - 0.12 = - - = = = - 0.47 - = 009 - - - = 0.39 - = = - -
IHptera .62 - 2.08 21.1 050 5.04 1.2 1444 068 725 126 1.48 = 099 0.9 324 149 6355 0700 083 0.2 0,200 009
Ihmenopters = = 0.06 = = = 0.06 - = = 016 0.12 = - = = = 0.26 039  0.28 0.14  0.05 ™ =
Formi e fdae o - - = = = = = = - 0.16 = = = = = = = - - = = -
Mv’l\'{“‘[lt‘ = - o o = gt e s bt o = = = ot £ sy . ot ) - - - - - -

Acane o = B 0.19 = - 0.12 006 = 0.08 o v - - - = = m = - - = - - -
Toral 062 000 .73 21.8 062 523 143 1452 084 820 236 366 008 126 068 365 174 263 6,30 097 097 007 098 0.39

* expresised as organlsas per 10 o of surface witer flowing throgh drift net.



Table A-16
Terrentrelal arthropods* collected from knockdown sasplers Lo treatment area J0I-TIA* ) Kamouraska County, (uebee, 1980,

2 29 0 1 4 5 [ 7 8 9 1 1} 12 15 Ih 1 1] 1

Nate Hay Hay Hay June June June June June June June June Jone June Junee June June  June e
Arachnlda: Aranelda 0.1 0.3 0.2 0.2 0.1 0.1 0.1 n.l 0.4 0.2 [/ ] 0.3
Collenhola N.2 0.1 0.2 0.2 0.1
Thysanoptera 0.1 0.1
Plecopteras adalts 0.1
Hemiptern 0.1
Hamuptera

Cleadell ldae 0.1 0.1
Aphitdidae 0.1 0.2 n.2 0.1 0.1
Other n.1 0.1 0.1 0.1 0.3 0.1 0.1
Coleoptera adults
Carabildae ([} 0.1 0.1 a.1
Staphylintdae 0.1 0.1
Elateridae 0.1 0.1 0.2 0.1 0.4 (1] 0.1
Carcul tontdae n.2
Uther 0.3 0.3 0.1 0.1 (1] 0.1 0.2
Lepldaptera larvae
thoristoneura [flemi ferana 0.1 0.3 0.3 0.1 0.6 0.5 0.1 0.1 0.1 0.1 .l 0.2 0.1
Ceometridae 0.1 0.1
Urher 0.2 0.3
Diptera adults
Tabhanldae 0.1 0.1
Tipul ldae 0.1 0.1
Cullcldae n.1
Chlranumidae 0.3 n.1 0.1 0.2 0.1 0.4 0.1 0.2 0.2 0.3 0.2 n.1 0.5 0.1 0.1 0.3
Sclaridae 0.9 0.4 1.4 1.1 n.s n.7 0.7 0.8 0.5 . 0.5 0.3 1.5 |5 0.5 0.5 0.4
Other 0.5 0.4 1.2 0.4 0.3 0.9 0.2 0.2 0.4 0.8 0.3 2.2 3.4 0.6 0.4 0.9
larvac 0.2 0.8 0.1
Hymenoptera
Formle ldae 0.3 0.1 0.3 0.1 0.1 0.2 0.1 0.1 0.2
Other 0.2 0.4 0.3 0.2 0.1 0.2 0.2 0.3 ml 0.3 0.1 0.3 0.1 0.1 n.2
Total 2.3 0.4 1.0 3.2 2.0 1.1 4.0 2.0 2.7 2.5 3.2 1.0 0.8 6.0 6.5 2.1 1.5 2.9

A exprensed as ocpanlsms per sampler
A% treated with 17.5 g Alfha permethein at 0455 to 0928 hea on 6 June 1980 and agalo at 1430 to 1500 hirs on 15 June, 1980,

20
hine



Table A-37
Terrestrial arthropods® collected from koonckdown samplers In treatment avea 3031284 0 Bamooraska Connty, Quehec, 1980,
27 29 n il 3 h bl fi 7 8 9 10 ] 12 15 16 17 14
bate Hay May Hay My Juine June S RITTITE June Nine Tune Tire T June June June June e

Arachnlda

Acarl 0.1

Avanelda .2 0.1 0.1 0.2 .1 0.1 0.1 0.l 0.1
Plecoptera -
Homoptera

Cleadel Hdae 0.1 0.1 0.1 0.1

ot her 0.2 0.1 0.
Coleoptera

Carabldoe 0.1 0.2

Staphylintdae 0.1

Elnteridae .1 0.1 0.1 0.1

Curenllonldae 0.1 0.1 0.1 0.1

Other 0.1 0.2 0.2 0.1
Trichoptera n.1 0.1
Leplidoptera

Choptotoneura fumiferana 0.1 0.2 0.6 0.1 1.3 0.3 0.1 0.6 1.2 0.4 0.6

Genmetridae 0.1 0.1 n.2 0.1 0.2 0.2

Dty 0.1
Mptera

Bhtontdae 0.1

Tipul bdae .1

il ronomldae 0.1 0.6 0.1 0.1 2.5 0.6 0.1 0.2 0.2 0.1 n.1

Selarldae 0.2 n.1 3.7 1.6 1.7 1.4 0.9 0.k 0.7 .1 0.2 0.4 1.8 0.3 0.7 0.3

Coetdumyiid N.6

Other 0.1 0.2 1.2 1.4 0.3 0.1 1.6 2.0 0.5 0.9 0.1 0.2 0.1 2.1 0.6 0.3
Hymenapteva

Formle blae 0.1 0.1 0.1

Ot hey 0.3 0.1 0.% 0.3 0.1 n.2 0.1 n.1 0.1
Total 0.6 0.2 0.3 1.6 hats 2.2 1.9 13.1 523 2.0 3.6 2.0 1.0 0.6 55 1.4 1.5 1.3

* exprested as orpanlams per sampler .

A4 ppeated with 12,5 g Alfha permethein art 0495 to 0528 hrs on 6 June 1950 and apgalo at 30 to 1500 hes on 15 June, 1980,

1%

June June
.27
0.
0.1 0.2
0.2
n,1
.5 a.l
a.1
sl n.jy

20



Table A-

m

Terrestrial arthropods® collected from knockdown samplers I untreated control area, Kamouraska County, Quehec, 1980,

Arachnlda
Acard
Avane Lda

Collembola

Flevoptera ndulis

Hamaptera
Cleade L Hdae
mher

Caolvoptera adults

Carabidae
Staphyllaldae
O her

Lepldoptera larvae

Chariatonenra fumi ferana

0 her

Trichoptera adulta

Diptera adults
Thpnl Ldae
Chitvonombdae
Selar bdae
Ot lier

Hymennplera
Formle ldae
M r

Gant rapoida

Total

5 6 7 1] 9 10 1 12 15 16 17
June June June June June June June June June June June
n.2
0.4 0.2 0.4 0.4 0.2 0.0 0n.n
n.2 0.4
1.0 04
0.2
0.2 n.2 0.2
0.2 0.4 .2 0.6 0.2
0.2 0.2
0.4
0.2 0.4 0.2 0.2
0.6
0.2 0.2 0.2
0.4 0.6
0.2 0.4 0.4 0.4 0.4 0n.2
1.3 n.2 0.2 0.8 1.2 0.6 0.6 0.4 0.4 0.6 0.6
0.1 0.h 0.6 0.4 1.2 ka2 0.8 1.0 1.0 0.4
0.2
0.4 0.2 0.2 0.4
0.3 0.2 0.2 1.2
1.9 1.8 2.6 3.8 h.2 2.2 1.6 0.6 2.4 R.2 2.0

(ki
June

0.6

0.2

2.0

19

June

.4

0.7

0.2

0.2

2.0

A

20
(LT

0.2
0.A
1.0

0.2
0.

3.8
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