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INTRODUCTION

The Forest Pest Management Institute conducted preliminary labora-
tory and field trials in 1981 assessing the environmental hazards of point
source applications of aminocarb flowable (MATACIL® 180F) formulations to
streams (Holmes, 1981). 1In 1982 the evaluation of the flowable formulation
was expanded to include impact assessment of double 70.0 g/ha MATACIL® 180F
+ ATLOX 3409F + water and MATACIL® 180F + Insecticide Diluent 585 applica-
tions under operational conditions to streams within forested areas in New
Brunswick. The effects of these applications on stream benthos and indig-
enous salmonids are presented in this report. Effects on forest song birds
in the same areas are presented in a separate report (Millikin 1982).

SITE DESCRIPTION

Two blocks of forest previously designated. as part of the New
Brunswick 1982 operational forest pesticide application program were
selected for the experimental applications of the MATACIL® 180F formula-
tions (Figure 1). Block 86 was located approximately 35 km southwest of
Fredericton and 12 km west of the village of Tracy. The 3200 ha treated
area consisted of mixed boreal forest, including spruce, Plcea spp., balsam
fir, 4dbies balsamea, trembling aspen, Populus tremuloides, white birch,
Betula papyrifera, and soft maple, Acer rubrum. Yoho Stream, originating
from Yoho Lake outside of the block, flowed in a southerly directicn
through the block, then eastward along the southern edge of the treated
area and continued east out of the block and into the Oromocto River. Two
sampling stations were established within the block on Yoho Stream, one
near the upstream end of the treated portion and the other approximately
] km from the downstream edge of the block (Figure 2). The stream con-
tained an abundance of various benthic invertebrates and viable populations
of juvenile Atlantic salmon, Salmo salar, numerous cyprinids, and several
other fish species.

Block 82 was located about 25 km northeast of Fredericton, and
10 km east of the hamlet of Lower Durham. Most of the 4300 ha block was
comprised of lowland spruce and balsam fir with sections of soft maple,
trembling aspen and white birch. A biological sampling station was esta-
blished near the centre of the treated portion of Bear Brook, which entered
the northwest corner of the block and flowed out midway along the western
perimeter (Figure 3). Benthic invertebrates were numerous, and brook
trout, Salvelinus fontinalis, was the predominant resident fish species,
although lesser numbers of cyprinids, white suckers, Catostomus commer—
sont, and juvenile Atlantic salmon did occur.

Meransy Brook, located 1 km southeast of the village of Tracy and
15 km east of Block 86, was selected as an untreated control station for
sampling benthic invertebrates and juvenile Atlantic salmon. Because of
the difficulty in obtaining brook trout from an untreated area, two control
streams were used for sampling this fish species. McKenzie Brook and
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Figure 2. Block 86 treated with two applications of 70.0g/ha
MATACIL® 180F + ATLOX 3409F + water



-
- Tower Line

SCALE ‘S
tKm

Figure 3. Block 82 treated with two applications of 70.0g/ha
MATACIL® 180F + Insecticide Diluent 585



McCallum Brook are located approximately 35 km north of Fredericton and are
tributaries of the Nashwaak River watershed. Both streams contained brook
trout and juvenile salmon as well as several other fish species.

A summary of the descriptive characteristics of each stream is con—
tained in Table 1.

METHODS
Pesticide Application

Both experimental blocks received double applications of
MATACII® flowable formulations. The timing and mode of application are
described on Table 2.

Biological Sampling

Drifting invertebrates. Drifting invertebrates were monitored be-
fore and after the MATACIL® applications using drift nets set in the Block
86 upstream station, Block 86 downstream station, Block 82, and in the un-
treated control stream. Drift samples were collected from each station on
two separate days prior to the pesticide applications to establish baseline
drift levels for that station. On the days of application, drift samples
were collected at hourly intervals corresponding to the pre-spray sampling
regime, commencing immediately prior to the application and continuing up
to 12 hours post-spray. Drifting invertebrates in the control stream were
sampled concomitant with those in the treated areas when possible.

The drift nets measured 0.47 x 0.32 m with a No. 54 (363u) mesh
collection bag and were positioned in the streams to collect drifting or-
ganisms 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. 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 707 methanol, and subsequently
counted, identified and quantified as organisms per cubic meter of water
using the following formula:

number of organisms collected

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

Terrestrial organisms were separated from the drift samples,
counted, identified and recorded as numbers of organisms per 10 m?2 of sur-
face water flowing through the net, calculated as follows:



Toble 1, Site descriptlion of sampling statlons.
Approx. Approx. Instroom Shoreliane
Statlon Troatmont width dopth Floe Description covor cavar Bottom type
Block 86 Upstroam 70.0 g Al/ha MATACIL® 1680F 6-8 = 25-60 co varioble - frequont 3-5% cover - 20-35% cenopy rubble, bouldors, somo
Yoho Stream 4+ ATLOX 3409F + water on Intorspaorsion of riftles bouldars, logs, alder, chokecherry, areas of gravel ond
31 May and B Juno 1982 and pools undorcut banks soflt maplo, white sand - s3Ome moss On
birch rocks
Dlock 86 Nownstroam 70.0 g Al/ha MATACIL® 180F 8-12 m» 25-100 cm malnly siow to modersto 1-2% covor 3% canopy rubble, boulders,
Yoho Streaa + ATLOX 3409 F + wator on with fow rifflos btoulders, logs, alder aroas ot gravat, sand,
31 May ond 8 Jumo 1982 undercut banks and sltt - moss
abundent on rocks
Block 82 70.0 g Al/ha MATACIL® 1BOF 4-1 m 20-30 cm moderato to fost with 1-10% tallen 20-45% canopy rubble and gravel with
Bear Brook + Insoctliclido Dituont 383 foew pools logs, undercut sider aroos of sand and
on 4 Juno ond 9 June 1962 banks, rocks datrlitus - moss very
abundant on rocks
Maransy Brook untrostod stroam samplad 7-10 » 20-70 ca melnly slow fo modorate 5% cover $-25% canopy rubble, bouldors,
Control for lovortobratos and with some ritflos boulders oldor, soft maple, aroas of gravel -
Atlantic salmon white birch, aspon, sbundant moss on rocks
balsom fir
McCal lum Brook untroatod stream samplod 5-80 m 20-60 cm modorato to fost with 2-5% coveor - 20-50% cenopy rubblo, bouiders, faw
Control for brook trout populotlon frequont ritfles and bouldors, logs, alder sectlions of gravol -
donslitles fow pools undercut bLanks moss vory abundant on
rocks
McKenzlo Brook untroated stroom somplod 6-10 = 25-80 cm aodorato to fast with $-10f covor 10-15% conopy bouldors, rubble,

Cantrol

for brook trout stomach
content anatyses

tew pools

boulders

elder

aroas ol gravol




Table 2.

Experimental

MATACIL® applications.

Block

Application

Insecticlide

Alrcraft

_ Block 86

3200 ha

Block 82%
4300 ha

31 May 1982 at
1908 hrs ADT

8 June 1982 at
0554 hrs ADT

4 June 1982 at
0630 hrs ADT

9 June 1982 at
0550 hrs ADT

70.0 g Al/ha MATACIL® 180F
and ATLOX 3409F in water

70.0 g Al/ha MATACIL® 180F
in Insecticide Diluent 585

TBM Avenger alrcraft
with 1010 flat fan
Teelet® nozzles

same as above

* a small section of the northeast corner of Block 82 was{nof sprayed during the

second application and a subsequent small
section on
the subsequent applicaticn as

aircraft application was made to the

17 June. The stream was not affected by either the oversight or

1t was completely within the portion of the

block treated on 9 June and well buffered from the 17 June application.



number of organisms x 10

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

Benthic invertebrates. Prior to and at intervals following the
MATACIL® applications, and in the control stream, the density of benthic
invertebrates was estimated with 0.093 m? Surber nets at each station. The
pre—- and post-spray samples were sorted, preserved in 70%Z methanol and
later counted, identified, and presented as mean number and standard devia-
tion of four samples.

Benthic invertebrates were also sampled in each stream with mul-
tiple plate artificial substrates similar to those described by Hester and
Dendy (1962). The samplers were constructed of eight 8 cm x 8 c¢m plates of
0.3 cm tempered hardboard separated by 2 cm x 2 cm spacers of the same
material and mounted on a 20 cm length of 0.6 cm (1/4") threaded rod. The
rod was fastened to a standard building brick and placed on the stream
bottom such that the plates were suspended approximately 10 to 15 cm off
the bottom. The samplers were removed from the stream at specific inter-
vals to ensure that colonization periods in the treated and control streams
were similar (Table 3). The invertebrates collected from the plates were
preserved in 70% methanol and counted, identified, and presented as mean
number and standard deviation per substrate.

Fish diet analysis. In order to determine possible changes in
feeding behavior in response to a pesticide impact, resident fish were col-
lected from the treated and control streams with a Type VII Smith-Root
Electrofisher and dip net. Juvenile Atlantic salmon were sampled from
Block 86 approximately 0.5 km below the downstream station, and from the
Meransy Brook control stream, and brook trout were collected from the
Block 82 station and the McKenzie Brook control. Total length, fork
length, weight, and sex were determined for each of a sample of 10 to 20
fish using a measuring board, an Ohaus 1600 g capacity balance, and dissec-
ting tools. The stomach from each fish was extracted and preserved in 10%
formalin, and later analyzed for food content. The food organisms were
identified to Order and the volume of stomach contents was measured by
water displacement in a 5 ml graduated cylinder.

Fish population estimates. Fish population densities were measured
in Block 86 near the downstream station, in Block 82 approximately 1l km be-
low the drift sampling station, and in the Meransy Brook control stream.
Because McKenzie Brook did not contain sufficient numbers of brook trout
for estimating population densities, McCallum Brook was sampled for deter-
mining brook trout densities in an untreated stream. A representative sec-
tion of stream (35-50 m) was closed off with nylon barrier seines at either
end, and 5 or 6 successive electrofishing sweeps were made through the
entire section to remove and temporarily retain the fish. All salmonids
were anaesthetized with tertiary-amyl alcohol, weighed, and measured. All
other fish were identified and counted. At the end of the final sweep and




Table 3. Sampling regime of artificial substrates set in
treated and control streams, New Brunswick, 1982.

Block 86 Block 86 Block 82
Control upstream downstream

Date IN OUT IN OUT IN OUT IN OUT
13 May 17 13 17

14 May 13

29 May 5 5 5

30 May 5
1 June 4 4 4

6 June 4 4 4
10 June 5 4 5 4 5 4

11 June 5 4
26 June 5 5 5

27 June 5
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"when all anaesthetized salmonids had recovered, the fish were removed from
the holding cage and returned to the fishing section.

On each occasion, stream width was measured at 5 m intervals
through the fishing section and 10 depth measurements were taken at each
width interval to determine the mean width and depth for that section of
stream. The total area for the fishing section was calculated (length x
mean width) and the lowest value obtained for each station throughout the
sampling season was used in determining fish density. This was presented
as the number of individuals per 100 m? of stream obtained in five succes-
sive passes with the electroshocker through the sampling site.

All salmonids collected during the initial sampling at each site
were adipose fin clipped. Because of heavy copepod parasitism of adipose
fins on brook trout from McCallum Brook control, a portion of the right
pelvic fin was clipped. The number of fin clipped fish recaptured during
the two post-spray samples was recorded and later presented as per cent re-
capture of the pre-spray sample.
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RESULTS

Drifting Invertebrates

Neither pesticide application to Block 86 (MATACIL® 180F + ATLOX
3409F + water) resulted in an increase in drifting aquatic invertebrates.
The drift patterns of post-spray samples from both stations within the
block did not deviate from either the temporal or spatial control samples
(Figure 4 and 5). The drift increases observed before dawn and just prior
to nightfall conform to the normal diel periodicity of drifting aquatic in-
vertebrates (Waters 1972, Muller 1974, Elliott 1970). Although Figure 4
indicates a slightly higher drift peak at the Block 86 upstream station
than at the control on the evening of the initial application, the small
differences in the numbers involved (approximately 6 invertebrates per
in Block 86 and &4 per m3 in control) and temporal control drift patterns
preclude an indication of a disturbance of benthos. The increase occurred
at 2200 h ADT and corresponded to similar increases at the same time period
during pre-spray drift sampling in both the treatment block and coatrol
streams. The nightfall drift increases in the Block 86 upstream station,
including the evening of the first application, were comprised mainly of
simulid larvae. A similar drift composition occurred at the control sta-
tion with increases in simulid larvae occurring in greater magnitude 1in
pre-spray drift samples and in slightly lesser numbers on the evening of
the application to Block 86 (Appendix Tables 1 and 3).

Sampling in Block 82 demonstrated a similar pattern with no indica-
tion of a pesticide-induced drift increase following the MATACIL® 180F +
Insecticide Diluent 585 applications (Figure 6). Slightly elevated drift
levels during daylight hours of the day of the first spray (4 June) re-
flected spate conditions resulting from rain and high water levels on 2-4
June and did not indicate a disturbance of aquatic invertebrates attribut-
able to the MATACIL® applicatioms. The classification and numbers of
aquatic invertebrates collected in drift samples from all treated stations
and the untreated control stream are contained in Appendix Tables 1 to 4.

Numbers of terrestrial arthropods collected in drift nets set in
Block 86 increased after both applications (MATACIL® 180F + ATLOX 3409F +
water) indicating a pesticide~induced knockdown of terrestrial inver-
tebrates. The increases in drifting terrestrial arthropods were moderate
(less than 13 per 10 m? of surface water) (Table 4) and were mainly com-
prised of adult dipterans and Collembola (Appendix Tables 5 and 6). A com-
parable knockdown did not occur as a result of the MATACII® 180F + Insect-
icide Diluent 585 applications to block 82 where drifting terrestrial in-
vertebrates did not exceed 1.35 per 10 m?2 of surface water sampled (Table
4). The differences in knockdown may infer a difference in toxicity of the
two formulations to terrestrial arthropods. In previous experimental
applications of MATACIL®, Millikin (1981) reported no apparent differences
in knockdown produced by the two formulations. However, she suggested that
ATLOX 3409F may have contributed to the impact of the MATACIL® 180F + ATLOX
3409F + water applications, since an experimental application of ATLOX
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Table 4., Numbers of terrestrial invertebrates {(per 10 m2 of surface water sampled)
collected in drift nets set in treatment blocks.

Pre-spray Pre-spray First application Second application
Station average peak post-spray peak post-spray peak
Block 86
upstream station 0.88 2.56 10.40 11.96
Block 86
downstream station 1.83 8.18 12,25 4,00

Block 82 0.14 0.89 1.35 0.36
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3409F + water produced a noticeable knockdown of terrestrial inverte-
brates. Although the presence of ATLOX 3409F in the Block 86 applications
in the present study could have contributed to the effects on terrestrial
arthropods, the higher knockdown level may have been largely attributable
to the physical characteristics of the two blocks. The stream bank vegeta-—
tion (previously described in Site Description) in Block 86 consisted of a
heterogenous composition of tree species while the stream canopy in Block
82 was almost entirely comprised of speckled alder. This may have produced
conditions more conducive to a greater density of terrestrial arthropods on
streamside vegetation in Block 86 than in Block 82. This is supported by
the much higher level of pre-spray terrestrial invertebrate drift in Block
86 than in Block 82 (Appendix Tables 5, 6 and 8).

Drifting terrestrial insects at the untreated control stream dram-
atically increased on 31 May (up to 56 per 10 m? of surface water), but the
increases were almost entirely comprised of tent caterpillars Malacosoma
disstria, which had heavily infested the area several days prior to the
drift samples. Disregarding the large influx of tent caterpillars, terres-
trial invertebrate drift levels in the control stream were generally con-
sistent and did not exceed 2.3 per 10 m? of surface water sampled (Appendix
Table 7).

Benthic Invertebrates

Numbers of benthic invertebrates collected from Surber samples and
artificial substrates at each stream station varied considerably throughout
the sampling period. The taxonomic composition of these samples, listed in
Appendix Tables 9 to 16, demonstrates that most of the variation occurred
because of drastic fluctuations in numbers of Diptera, especially Chironom-
idae. Changes in the density of Diptera larvae occurred in both the con-
trol and treated streams and did not appear to be related to the pesticide
applications. Since these changes greatly influence total standing crop
estimates and tend to obscure more subtle variatiens in other taxa, three
important components of the stream benthos, Ephemeroptera and Plecoptera
nymphs and Trichoptera larvae, have been selected as indicators of pest-
icide impact.

Figure 7 illustrates that the numbers of these benthic organisms
collected in Block 86 (2 x 70.0 g AI/ha MATACIL® 180F + ATLOX 3409F +
water) closely followed the pattern of changes observed in the control
stream. Benthic invertebrate densities estimated by Surber sampling in
both the treated and control streams demonstrated a decline toward early
summer, and a subsequent increase in numbers, especially Trichoptera lar-
vae, on the 22 September sampling date. These trends are consistent with
the generalized pattern of seasonal changes in the density of temperate
lotic species described by Hynes (1970) and Williams (1981).

Similar results were obtained from artificial substrate sampling in
Block 86. Colonization rates of multiple plate samplers in the treatment
and control streams were comparable throughout most of the sampling periods
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(Appendix Tables 13, 14, and 16). Two days after the second application to
Block 86, the numbers of ephemeropterans and plecopterans on artificial
substrates in the downstream station declined by factors of 5 and 2, re-
spectively, while the density of these organisms at the upstream station
and control remained constant (Figure 7). However, field notes recorded on
each sampling date indicate that the water level and velocity at the down-
stream station in Block 86 fluctuated drastically between the first post-
spray and second post-spray collections, such that at the artificial sub-
strate site an extremely low flow rate was followed by several days of
flooding and abnormally high water levels. Most of the samplers were moved
or tipped over during the spate conditions, and this may have resulted in a
loss of colonized invertebrates. The absence of other evidence of reduced
bottom fauna in the treatment block, and the lack of drift increases demon-
strating a disturbance, indicate that the 2 x 70 g AI/ha MATACII® 180F +
ATLOX 3409F + water applications to Block 86 did not measurably affect the
stream benthos.

Similarly, the oil based flowable formulation of MATACIL® applied
to Block 82 (2 x 70 g AI/ha MATACIL® 180F + Insecticide Diluent 585) did
not demonstrate a measurable impact on benthic invertebrates within the
block. There was no evidence of pesticide induced reductions in benthos
from either Surber samples or artificial substrates (Appendix Tables 11 and
15), and the density patterns of Ephemeroptera, Plecoptera, and Trichoptera
in the treated block followed, or in some cases exceeded, those in the
control stream (Figure 8). Plecoptera nymphs disappeared from artificial
substrates in Block 82 on the 27 June sample date, but previous samples had
contained low numbers (not exceeding 3.5 per sampler) and high variance,
and since plecopterans remained in post-spray Surber samples, it is felt
the slight reduction in Plecoptera on artificial substrates was not pest-
icide related.

Fish Diet Analysis

The results of stomach content analyses have been graphically pre-
sented in Figures 9 to 12 with the abbreviations used listed on Table 5.
Patterns of feeding activity of juvenile Atlantic salmon in Block 86
(Figure 9) were, for the most part, consistent and comparable to the food
organism selection of the control salmon (Figure 10). On the day of the
initial pesticide application (within 12 hours post-spray) two appareat
deviations from a normal feeding pattern of salmon in the treated block
were observed. Trichoptera larvae became considerably more abundant in the
stomach contents (an increase from 5.1 to 27.7% contribution to volume) but
corresponded to a similar-sized reduction (19.3 to 2.8%) in the selection
of Trichoptera pupae, and a heavy reliance on Trichoptera larvae in the
control stream. Immediately following the first application to Block 86,
terrestrial arthropods increased in the diets of juvenile salmon, contrib-
uting up to 50% of the organisms consumed. This change in food organism
selection corresponds to the increase in the number of drifting terrestrial
arthropods observed following the first spray and probably reflects a feed-
ing response induced by increased availability of that food item. Although
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Table 5. Abbreviations used in fish stomach
content graphs,

Misc - Miscellaneous aquatic organisms

Eph - Ephemeroptera nymphs

Odon - Odonata nymphs

Ple - Plecoptera nymphs

Meg - Megaloptera larvae

Neur - Neuroptera larvase

Tri L -~ Trichoptera larvae

Tri P =~ Trichoptera pupae

Col A - aquatic Coleoptera adults

Col L =~ aquatic Coleoptera larvae

Ath - Athericlidae larvae

Chir L - Chironomidae larvae

Chir P - Chironomidae pupae

Hel - Heleldae larvae

Emp - Empididae

SimL <~ Simulilidae larvae

SIm P - Simuliidae pupae

Tip - Tipulidae larvae

ol - Oligochaeta

Hy - Hydracarina

Fish - unidentifiable fish parts

Hir - Hirudinea
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Contribution of various food organisms to stomach contents of
juvenile Atlantic salmon in Block 86 treated with applicacion
formulation - 70g/ha MATACIL® 180F + ATLOX 3409F + water on
31 May and 8§ June 1982
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Brook trout in Block 82 tresated with appiication formulacion -
70g/ha MATACIY® 180F + Iasecticide Dilueat 535 ea 4 June and

9 June 1982
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Brook trout in untreated ¥cKenzie Control
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the percent contribution of terrestrial arthropods increased, the volume of
food ingested by the salmon did not (Table 6), indicating a limited
opportunistic feeding on the drifting terrestrial invertebrates. Stomach
contents of salmon sampled within 12 hours of the second application to
Block 86, and two—and-a-half weeks post-spray, did not demonstrate
pesticide—induced changes in feeding activity and indicated a continued
utilization of a variety of aquatic organisms by salmon throughout that
period.

The food organism selection by brook trout in Block 82 did not
appear to be affected by the 70.0 g/ha MATACIL® 180F + Insecticide Diluent
585 applications, but followed a pattern of feeding activity similar to the
control trout (Figures 11 and 12). Although the composition of brook trout
stomach contents did not alter significantly after the first application,
a large increase did occur in the volume of food intake (Table 6). The re-
sults of drift sampling discussed previously, suggest that the increased
food intake reflected the increased drift resulting from spate conditions
just prior to the first application. This increase in stomach content vol-
umes did not occur after the second spray, but the composition changed to a
certain extent with noticeable increases in the percent contribution of
Simuliidae and Chironomidae larvae. These taxa did not demonstrate
pesticide-induced drift increases, but benthos sampling showed an increase
in density of these organisms during this period. Consequently, the brook
trout may have utilized these organisms to a greater extent as they became
more abundant in the benthos. Two-and-a-half week post-spray sampling
indicated feeding patterns of brook trout in Block 82 similar to those in
the control. A complete description of stomach content analyses from both
treated blocks and the controls are contained in Appendix Tables 17-20.

Fish Population Estimates

Numbers of juvenile Atlantic salmon in the fish population sampling
area of Block 86 declined by about 50% two—-and-a-half weeks after the
70.0 g/ha MATACIL® 180F + ATLOX 3409F + water applications (Table 7). The
density of salmon in the control stream was reduced during the same period,
but to a lesser extent (27% reduction). The results listed on Table 7 also
show that the percent recapture of marked juvenile salmon in Block 86 was
substantially lower than that in the control, indicating a greater rate of
dispersal in and out of the population area of Block 86 during the two week
post—-spray period. The decline in density and increase in dispersion of
salmon in Block 86 after the MATACIL® applications suggest a non-lethal
effect of the pesticide inducing a migration out of the population area.
If such an effect occurred, it does not appear to be related to feeding
activity since benthos and fish stomach content sampling indicated no pest-
icide-related changes in the availability or utilization of fish food or-
ganisms. Dispersal may have been induced by influences other than those
assessed in this study, such as normal seasonal migrations, social interac-
tions or environmental parameters. Drastically fluctuating water levels
observed during the period between the pre- and post-spray density esti-
mates (recorded in field notes) may have contributed to the movement of



Table 6. Relative values expressing volumes of food organisms* consumed by flish
In treatment and control

areas,

New Brunswick,

1982,

26

Immediate post

Immediate post

Pre-spray first appllication second application Post-spray
20-21 May 31 May and 4 June 8 June and 9 June 21 June
Block 86
Atlantic salmon 2.32 2.01 1.92 2,36
Meransy Control
Atlantic salmon 1.68 ~ 6.62 4.67
Block 82
brook trout 3.35 13,05 3.16 3.95
McKenzie Control
brook trout 3.47 - 7.84 5.42

* calculated as:

mean volume stomach contents x 107

mean fork

length
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juvenile salmon. Population sampling in late September (108 days post-
spray) indicated densities of salmon in both Block 86 and the control had
increased to a level comparable to the initial estimates in late May, and
the per-cent recapture was similar in both streams.

The MATACIL® 180F + Insecticide Diluent 585 applications to Block
82 did not appear to influence the density of brook trout in the population
sampling area up to 17 days post-spray (Table 7). While brook trout dens-
ities remained at a high level in the control stream in September (109 days
post-spray), those in Block 82 demonstrated a minor decline. The absence
of further evidence of effects on resident fish or fish food organisms sug-
gests that the late season decline was the result of factors other than
those attributable -to the pesticide applicationms.
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CONCLUSIONS

Data generated from the experimental applications of the
MATACIL® flowable formulations gave no evidence of pesticide-induced dis-
turbances of stream benthos or a disruption of normal aquatic invertebrate
drift patterns. A knockdown of terrestrial arthropods following the MATA-
CIL® 180F + ATLOX 3409F + water applications did occur and was reflected in
small increases in the numbers of drifting terrestrial invertebrates in the
streams.

The applications of MATACIL® 180F + Insecticide Diluent 585 did not
produce measurable changes in the feeding activity or population densities
of resident brook trout. The food organism selection by indigenous juven-
ile salmon was not affected by the MATACIL® 180F + ATLOX 3409F + water
applications, other than slight opportunistic feeding on knocked down ter-
restrial arthropods drifting in the stream. Some evidence of a post-spray
reduction in juvenile salmon density occurred in the treated block, but the
extent to which that was attributable to the MATACIL® applications is not
conclusive.

These results concur with most previous environmental monitoring of
the conventional MATACIL® formulation (MATACIL® 1.8D) by other investiga-
tors and agencies. Results from these impact studies, reviewed by Holmes
and Kingsbury (1980), indicated little or no effects of the pesticide on
macroinvertebrates or fish in treated streams and lakes. The assessment of
the flowable formulations in the present study did not demonstrate evidence
of introduced or compounded hazards of MATACIL® resulting from the
new formulations.
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Tabto I. Aquatic lovertobrates® collocted In drifl aots sof in Plock B6"® upstroam stiation, Yoho Stroas, York County, How Brunswick, 22 May to 8 Juno, 1902,

Semplo Dalo 22 May 22 May 22 May 22 May 22 May 22 May 22 Moy 22 May 22 May 22 May 22 May 22 Moy 25 May 25 May 25 Hay 25 May 25 May 25 May 25 May 25 May
Saaple Timo (ADY) 0440 h 0500 h 0600 h 0700 h 0800 h 0900 h 1000 h 1900 h 2000 2100h 2200h 2300 h 0410 h 0500 h 0600 h 0700 h 0800 h 0900 h 1000 h 1900 h
Volumo of Drift Column (m3) 54.62 94.02 51.39 49.49 49.49 51.39 49,49 30.79 32,99 32.99 34.26 32,99 21.40 20.47 22,33 22.33 20.30 19.46 18.61 24,36
Curront Voloclty (m/sec) 0.46 0,48 Q.43 0.45 0.45 0.45 0,45 0.42 0.45 0.45 0.45 0,45 0.33 0.33 0.33 0.33 0.30 0.30 0.50 0.36
Ephomraptera Totel Hyrphs 0.24 0.10 0.06 0.04 0,03 0.06 0.82 1.1 0.33 0.15 0.18 0.09 0.05 0.04
- Baot ldoo 0.13 0.02 0.02 0.47 0.27 0.23 0.10 0.13 0.09 0.04
- Ephoaurol 1 ldeo 0.05 : 0.06 0.04 0.02 0.03 ¢.18 0.24 0.05 0.05
- Hapteagonllidao 0.04 0.02 0.02 0.06 0.03 0.33 0.03 0.05 0.04
- Loptaphiodl tdae 0.02 0.15 0.30
Plecoptera Total Hymphs 0.02 0.04 0.04 0.04 0.02 0.03 0.23 1,00 0.47 0.05 . 0.04
- Louctridao 0.02 0.18 0.05
- Nanour {dae 0.03
- Perlodidae 0.02 0.04 0.04 0.04 0.03 0.20 0.82 0.42 0.05 0.04
Mogaloptora - Corydalldoo
Trichoptora Total Larwee 0.04 0,04 0.04 0.04 0.10 0.06 0.03 0.03 0.09 0.06 0,12 0.12 0.10 o.10 0.1} 0.08
- Brachycontridac 0.04 0.02 0.02 0.08 0,04 0.03 0.09 0.05 0.05 0.05 o.n 0.08
- Glossosomt ldae
- Hydropsychldae 0.02 0.02 0.03 0.03 0.05

NHydropt | $1dae
toptocoridae

- Pl lopod naldao 0.03 0.06 0.05
- Polycentropadidac 0.04 0.02
- flhyacaophlildao 0.02 0.06 0.05 0.0%
- vnldontitled
Colouptura
- Elmldao Larvae 0.04 0.02 0.18 0.14 0.05 0.04 0.05 0.04
Adult 0.02 0.02 0.03 0.24 0.09
- Dytiscldao Adult 0.03
~ Psophonldne Larwo 0.02
Diptera Total 0.68 0.09 0.10 0.04 0.16 0.23 0.24 0.09 0.30 1.26 1.24 0.98 0.93 0.45 u.43 0.13 0.10 0.16 0.16
- Athericidae Larwe 0.02 0.03
- Chironumldao Larvae 0.07 0.04 0.02 0.02 0.02 0.02 0.06 0.20 0.21 0.09 0.10 0.04 o0.18 0.05 0.05
Iupno 0.02 0.02 0.08 0.03 : 0.05

- Enptdidoo Pupao
- ihleldoo Pupan

- Muscldao Larvao 0.05
- Simmtl tdao larvao 0.80 0.04 0.08 0.04 0.12 0.19 0.20 0.30 1.02 0.94 0.64 0.78 0.40 0.27 o.10 0.05 0.05 0.12
- Tiput Idac Larvae 0.06 : 0.05 0.04
Pupna 0.05
Turbeltaria 0,02
Gastropota
Arachaldo - lydracoring 0.02 0.03 0.18 0.12 0.05 0.05
Crustacos - Asphlpoda 0.02 0.03
- Ostracoda
Total 1.26 0.16 0.29 0.8 0.20 0.33 0.38 0.06 0.21 0.48 2.517 4,06 2,10 1.37 0.63 0,53 0.2% 0.2} 0.38 0.37

faxprossod as organlms per m3 of flow through dritt not
s"troatad with 70.0 g Al e MATACIL® 1g0F + ATLOX 3409F + wator at 1908 ADT 31 May and ayaln at 0554 AT 8 Juno, 1982.



Table |. (continued)

Sample Nale 25 May 25 May

25 May 25 May 31 May 31 May

31 May 30 May 31 May 31 May

8 Juno B June B Juno B June B June B June B Juno

Sanplo Timo (ADT) 2000h 21006 2200 h 2300 h 1900 h 2000 h 2100 h 2200 h 2300 h 2400 h 0525 h 0500 h 0700 h 0800 K 0900 b 1000 h 1100 h
Volumo of Drift Cotumn (@) 25.27  24.87 22.60 22.33 15.23 16.07 1777 16.92 16.07 16,07 34.52 35.96 35.96 34.52 35,96 35.96 34,52
Current Veloclty (a/sac) 0.33 0.33 0.33 0.33 0,27 0.30 0.30 0.30 0.30 0.30 0.51 0.51 0.51 0.51 0.51 0.51 0.51
Fphomrcptora Total Nymphs 0.09 0.05 0.44 0.99 a.13 0.06 o.M 1.00 0.93 0.81 0.09 0.06 0.06 0.22 0.19
~ Baot Idoo 0.09 0.05 0.18 0.27 0.07 0.06 0.77 0.50 0.68 0.06 0.03 0.08 0.14
- Ephomrol lidao 0.18 0.3 0.07 0,06 0.24 0.19 9.06 0.03 0.03 0.03 0.06 0.06
- Hoptajonlidae 0.18 0.06 0.06 0.03 0.03
- Loptophlobl tdao 0.09 0.22 0.19 0.06 0.06
Plocoptera Total Nymphs 0.09 0.94 0.37 0.34 0.03 0.14 0.03
- Louctirldan 0.13 0.31 0.3 0.03 0.14 0.0)
= Nemow ldao
- Parlodidao 0.09 0.81 0.06
Mugaloptora - Corydaiidae 0.06
Trichoptora Total Larveo 0.13 0.03 0.13 0.06 0.41 0.19 0.37 0.12 0.03 0.26 0.64 0.20
- Orachycontridoo 0.09 0.05 0.04 0.06 0.09 0.03 0.14 0.58 0.17
- Glossosomt idao 0.04 0.03
~ liydropsychldne 0.04 0.06
= ltpdropt 1 1dao 0.03
- Loplocoridae 0.06 0.12 0.06 0.03 0.06
- Miltopot nmldoo 0.24 0.12 0.31¢ 0.06
- Polycontropodidao
- Ryacophl ilidan 0.03
- unidontifiod 0.04
Coloaptera
- Elmidao Larvoao 0.09 0.04 0.36 0.13 0.12 0.12 0.08 0.03 0.03 0.06
Adult 0.18 0.06 0.03 0.03
- Dyfiscldae Adult
- Psaplionldao Larvae 0.04
Oiptora Total 0.13 0.23 1.10 0.560 0.33 0.81 0.90 4.26 3.67 2.92 0.67 0.97 0,47 0.52 0.44 0.42 0.29
- Athoricldao Larvao 0.06
- Chlronmaldne tarvae 0.04 0.09 o.18 0.1 0.3 0.37 0.39 0.53 0,68 0.44 0.09 0.1 0.19 0.32 0.31 0.4 0.14
Pupao 0.09 0.07 0,12 0.53 0.19 0.09 0.08 0.03 0.06
- Eap 1didno Pupoo 0.03
- intoidao ipao 0.06 0.06 0.00
~ Huscldao Larvae
- Stmull ldao Larwo 0.09 0.14 0.83 0.45 0.13 0.31 0.45 3.19 2.74 2.43 0.43 0.78 0.28 0.12 0.1 0.17 0.14
- Tipul ldao Larvae 0.06 0.06
Fupao
furboltoria
Gastiropoda 0.06
Arachnlda - Wydracarine 0.04 0.09 0.04 0.06 0.18 0.03 0.03
Crustacoo - Agphlpnda
- Ostracoda 0.03 0.03 0.03
Total 0.47 0.40 .04 3.09 0.59 o.10 .13 6.03 5.23 4.42 0.93 [N 0.56 0.87 0.92 1.39 0.52




Tablo 2, Muatlic lavartobratos® cottoctod In drith nats sot |a ok B6** dunstrom statlon, Yoho Stroma, Yotk Counly, How Brunswick, 22 May to 8 June, 1902,
Sumplo Dato 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 Moy 22 May 22 May 22 Hay 25 May 23 Moy 25 May 25 May 25 Hay 25 May 23 May 25 May
Samplo Thao (ADT) 04251 0500 h 0600 h 0700 h 0800 h 0900 h 1000 h 1900 h 2000 h 2100 h 2200 h 2300 h 0400 b 0500 h 0600 h 0700 h 0800 h 0933 h 1000 h 1900 h
Volumo of Dritt Column () 39.59 39,59 32.99 43,78 435.68 45.60 47.59  24.36  25.38 26,40 26.40 26.40 21.32 22.33 24,20 24.20 24.20 24,20 24,20 27.92
Curront Veloclty (m/sec) 0.39 0.39 0.39 0.45 0.45 0.45 0.45 0.36 0.36 0.39 0.39 0.39 0.36 0.36 0.39 0.39 0.39 0.39 0.39 0.43
Ephomroplore Total Nysphs «33 .13 09 .05 .02 .02 .08 W12 <04 .63 +98 15 .18 .08 .04 .08 .04 94
- Baot ldue .20 .10 .03 .02 .02 .04 .04 .27 ol .28 .04 .08 .04 .14
- Ephemsrol lldae .0} .03 .06 .05 02 .04 .04 .30 .42 .23 .08
- Hoptagonlidao .05 .02 23 .27 .19 o3
~ Loptophiobl idao .76 . .04 <04 19 .05 .04
- Siphionuridae .03
Plocoptora Total Hysphs 25 .03 02 53 .70 +61 .04 .04
~ Chioroporlidao .03
- Louctrlidae 0% .03 +04 .23 .09
- Poritdae .03 .04
- Portodidae .15 .03 .02 -49 .44 .52 04 .04
Hlant ptora - Gorrldae .02
- Hotonoct ldae <04
Hugaloptera - Corydalldao
Trichopters Total Ltarvao .43 1.29 24 23 .18 31 W21 2 .28 <19 .15 .19 23 .72 17 12 .08 04 .04 .18
- Brachycontridao .03 .03 N4 .15 .18 .13 <04 20 o5 2 -1 .14 .09 .12 <04 .04 .04 <04 N1
- Glossosomt ldao .28 1.24 24 07 .02 .13 +06 .08 .08 .04 .08 .05 31 +04 <04 .04 .07
- llydropsychldao .05
~ lipdrept ) 1 1dae 03 .02 .05 .04
-~ Luaptoceridao +03 <04
- Limophlildas 04
- 'nllopotanl dac 43
- Polycont ropodidae .08
~ Riiyacophilidao .02 JA3
~ pupao :
Colaoptoera
- Dytiscldao Adults
- Elmldao Larvao 1.36 1) .09 . .05 .02 09 .00 .04 .08 72 +56 .18 «08 .04 .04 .12
Adults +03 03 .08 .45 .28
- Natipl ldae Adults
- Psophoenldao larvee
- Gyrinldav Adults .04
Diptara Total 13 .43 .45 .27 15 .37 o 17 .16 24 .64 3.30 53 15 .40 25 «21 .12 23 .08 .18
-~ Athoricldae Larvao .03 .08 .08
- hlronomidae Larwe .13 .03 .12 .02 15 04 04 <34 A4 .04 .04 A7
Pupae .03 .04 .04 .04
- Eapldidae Mupao .02 .02
- Holotdae Pupac .02 .05 .04 .04
- Slaml) ldae Larwe .58 .40 30 25 o3 .15 .13 .16 .24 .61 3.26 .08 .56 .36 25 .12 .04 .04 .08 .14
Pupao .02
Turbollaria
Hirwiinoa .03 .03
Nrachnlda - Hypdracorina .03 .03 .06 29 .16 23 .08 .04 .05 .09 .04 08 .04 .14
Crustucoa - Aiphlpoda .03 04
- Ostracoda .02 .04
0l lgochaots .03
Total 2.96 2.37 .97 «59 .39 .79 .63 .70 .79 1.14 5.13 4.62 3.24 1.61 .50 45 .33 .62 .21 .64

*oxprossod s organlsas por w> of tlow through drift not

sarroatod with 70.0 g Al/ma HATACILO® 10F + ATLOX 3409F ¢ watoer at 1908 AT 31 May ond ayn

1n at 0554 ADT 8 June 1962.




Table 2. (cont!nued)

Samplo Date 25 May 25 May 25 May 25 May 31 May 31 May 3I May 31 May 31 May 31 Moy | June 8 Juno 8 June B8 Juno 8 Juno B Juno 8 June @ June B Juno 8 Juno

Sample Time (ADT) 2000h 2100h 2200h 2300h 1900 h 2000 h 2100 h 2200 h 2300 h 2400 h 0820 h 0530 h 0600 h 0700 h 0300 h 0300 h 1000 h 1100 h 1800 b 1900 h

Volume of Drift Column (m3) 29.19 25.30 25.30 25.30 33.76 33.76 33.76 33.76 27.07 27.07 26.40 30.79 30.79 30.79 30.79 30.79 30.79 30.79 29.69 29.69

Curront Velocity (m/sec) 0.45 0.39 0.39 0.39 0.57 0.57 0.57 0,57 0.48 0.48 0.48 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
Ephogoroptera Total Nymphs A7 1.03 o5 .86 +48 .96 <06 .03 .03
- Baotldao .12 <09 .80 .18 «63 .03 .03 .03
~ Ephemorol | 1dao .28 59 .06 .04 .07
- Hoptagen!idae <16 «24 <03 .07
- Loptophlebl Idoo <04 .08 .03 .18 .18 +03
- Siphlonuridae
Plocoptora Total Nymph .08 «20 . .03 +06 +07 +03 03
- Chloroperlidao
- Louctridao .04 .04 .12 +06 07 03
- Porlldae .04
- Porlodidae .04 .12 .59 .03 .03

eml ptera -~ Gorridao -
~ Notonectidae

Magaloptera - Corydalidae .04 .04
Trichoptora Total Larvee .10 .20 .12 .16 .06 .12 .03 «59 .18 o1 .10 .06 .06 13 .10 .03 .10
- Brachyceontridae .07 .16 o 12 .08 .03 .09 <06 .03 43 .10 .03
- Glossosomt ldao .03 .04 .03 03 +04 +03 +03 03
- Hydropsychlidao .04 <04 .04 .03 . .03
- Hydroptlltdeo '
- Loptoceridoe .04 .03 .18 A .03 <03
- Limeophl lidno
- Philopotamldao +33 o3
- Po tycentropodldae
- Rhyacophlt idae .04
- pupae .03 .03 .03
Colooptera
- Dytiscldae Adults .04
- Elmidae Lorvae .07 .08 2.33 .03 <03 <09 «06 .18 oA .06 <03 «16 06 .29 .10 .03
Adults .03 40 .06 07 BA

- Halipl idoe Adults
- Psephonidae Larvae

~ Gyrinidoo Adults «04
Diptara Total .73 43 45 27 .15 »37 .17 .16 24 .64 3.30 53 .75 .40 .25 o21 .12 +25 .08 .18
- Atherlcldao Larvae <03 .08 .08
~ (hironomidae Larvae o3 .03 .12 .02 .15 .04 .04 +34 .14 .04 .04 .17
Pupae +03 04 04 04
- Enmpldidae Pupae .02 .02
- Holeldao Pupac .02 .05 .04 .04
- Slmutl Idao Larvae .58 .10 .30 25 .13 .15 .13 .16 .24 «61 3.26 .08 .56 +36 .25 12 .04 .04 .08 .14
Pupae +02 '
Turboltarla
Hirudlnoce .03 <03 .
Nachnlda - Hydracarina .03 .03 +06 «29 .16 23 .08 04 .05 .09 .04 .08 <04 .14
Crustacoa - Amphipoda .03 . .04
- Ostracoda +02 +04
Ol lgochaeta .03
Totatl 2.96 2,37 97 «59 .39 .79 .63 .78 79 1,14 5.15 4,62 3.24 1.61 «50 .45 .33 +62 21 .64

*oxpressed as organises por w3 of fiow fhrou?h drift not
*stroatod with 70,0 g Al/ha MATACIL® 180F + ATLOX 3409F + water ot 1908 ADT 31 May and agaln ot 0534 DT 8 Juno 1982,



Table 3. Aquatic Invertebrates® collected In drift nots set In untreated control station, Moransy Brook, Sunbury County, New Brunswick, 22 May to 8 June, 1962,

Somple Date 22 Moy 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 25 May 25 May 25 May 25 May 25 May 25 May 25 May 25 May
Sample Time (ADT) 0400h 0500 h 0600 h 0700h 0300 h 0900 h 1000 h 1900 h 2000 h 2100 h 2200 h 2300 h 0400 h 0500 h 0600 h 0700 h 0800 h 0900 h 1000 h 1900 h
Volume of Drift Column (m}, 76,14 76,14 76,14 76,14 72,97 72,97 72,97 50.59 48.65 40,06 42,81 40.86 44,67 43,74 43,74 43,74 43,74 43.74 43,74 54.99
Current Valocity (m/sec) 0.72 0.72 0.72 0.72 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.75
Ephomroptera Total Nymphs 39 .12 .04 .01 .03 .02 .58 N 34 02 .02 .05 .02 05

- Baot ldao .24 .07 01 * .16 .12 .22 .02 .02

- Ephemsrol | ldae .04 .01 .03 +01 .0t .02 .09 .39 <02 .05

- Haptagen!idae . -0 <0l .21 34 .07 .05

- Leptophlebl Idae +01 .03 .12 .05 .04
Plecoptora Total Nymphs .12 .03 .16 <37 .16

- Chloropor|idao .03 .03

- Leuctridoe «05

- Nomour Idae .04 .03 ’ .07 7 .04

- Pariidao

- Perlodidao .05 . .05 A5 W

- Unidentifled ’
Mogaloptera - Corydalldae 02
Trichoptera Total Larvoe .07 <13 09 .04 <04 .03 01 02 +06 .05 .09 .10 .04 .02 .05 .05

- Brachycontrlidae .01 .01 0t Ol 02 .02

- Glossosomatidao 01 .07 .05 .01 .03 0t .02 .05 02

- liydropsychldae .01 .01 .02 02 ' .05

- liydroptitidae

- Lopldostomt idae 03 .02 .02

- Leptoceridac .01 <05

- Limephitidao .01 .05

- Philopotmlidae .0t .03 <01 .02 +05 .02

- Polycentropodldae <01 . .02

- Rhyacophllldae .01 .

Coleoptera

- Chrysome | Idao Adults

- Elmldae Larvae <16 .01 01 <01 <0l .02 .02 .05 02 . .02

Adul t .05 .01 .02 .02 .02 .15 04 .05 .02 +02 .02

- Dytiscldac Adult .02

= Gyrinldne Adult .01

- Hatliptiidae Adult

Diptera Total 5.83 1.56 .54 .46 33 «29 o21 34 .37 .64 6.61 3.92 .77 .98 .16 21 .18 .16 .25 .13

- Chironamldae Larvao .04 0t .01 .09 .01 .01 .02 .07 05 .07 .07 .07 «H .02 «02

Pupae .03 <06 .05 <05
- Empldidac Larvae
~ Simullidao Larvae 5.75 1.55 53 37 .53 .27 21 +26 .35 +56 6.61 3.684 1.70 .87 +09 <05 .18 .14 .23 <15
Pupoe .02
~ Yipulldae Larvae .0t 02
Pupao

Turbel larla .02

Noma tomorpha

Arachnlda - Hydrecarina 01 .03 .01 +04 .08 +05 .02 .02 .02 02 .02
Crustacea - Ostracoda .01 .02

Total 6,65 1.66 0.67 0.56 0.60 0.33 0.23 0.43 0.53 0,78 7.47 5.51 2,37 .14 0.18 0.30 0.32 0.23 0.34 .16

3

*oxpressod as organlsms per m” of flow through drift nets



Table 3. (contlnued)

Sample Date 25 May 25 Hay 23 May 23 May 31 Moy 31 May 30 May 31 Hay 30 Hay 31 May B June June 8 Juno
Sample Yime (ADT) 20006 2100 % 2200h 2300 h 1900 h 2000 h 2100 h 2200 h 2300 h 2400 h 0520 6 Q900 h 1000 h
Volume of Drift Cotumn (m3) 54,99 54.99 54,99 54.99 32,15 3215 32,15 32,15 32.15 32.15 48.1% 48.65 46.70
Curront Volaclty (m/sec) 0.75 0.75 0.75 0.75 0.60 0,60 0.60 0.60 0.60 0.60 0,69 0.69 0.69
Ephomsroptora Total Hysphs 02 15 .16 .03 25 .09 31 .00 .06
- Oaotidac .04 .25 .09 .03 .02 .04
~ Ephamrol tidae .02 .09 .13 .06 .03 .09 .02
- ltaptayoniidao .04 .27 .03 .06 .02
-~ Loptophlabl ldae .02 1 .03 .06 .03 .16 .04
Piocoptera Total Hymphs .04 .18 .03 .09 .06 .06 .02
- Chiorepor I1dae .03 .03
- Leuctridao .03
- Nemour I dno .05 .03 .03
- Portldeo .02
- Porlodidaon +04 N .03 .02
~ Unldantiflod .06
Mogatoplera - Corydalldao
Trickoptora Yotal Larvae .02 .04 .03 .03 .16 .09 .06 .02 .02
- frachycontrldao .03 .03 .03 .03
-~ Glossosomat ldee .03
= lipiropsych ldao .02 .03 02 .02
= Hydroptilidae
~ Lopldostonntidao
- Leplocerldse .09
~ Llanephilidae
- Phttopotaridan .02 +03 .03 .03
~ Polycantropodidao
- Rhyacophllldao .02
Coleoplara
~ Chrysomod 1doo Adults .02
- Elmldan Ltarvao .13 A4 .09 .02 .02
Adult .04 .04 .12 .06 .03
=~ Dytiscidaoe Adult
- Gyrinldoe Adult 02
- Ual tpl {dan Adult .03
Diptora Total .27 .29 b8 ] ] 2,75 .19 .12 .06 2,67 1.74 1.46 .24 .08 .13
- Chironanl dao Larvae .04 .07 .07 .06 .06 33 .16 .19 .04 .08 .04
Fupae .02 .03 .03 .03 .06 02
~ Empididaon Larvao .02
~ Simull ldae Larvae .24 .27 3.22 2.67 .06 .06 .08 2.12 1.56 21 a2 .09
Pupan .03
~ ¥Tipubldeo Larvae
Pupao .02
Turbellaria
Hexan tamorpha .09 .02
Aachnlda - liypdracarina .02 .02 .04 .03 .04 .02
Crustacoa - Ostracoda
Total 31 .33 3.69 4.22 .19 .19 .12 3.45 2,05 2,02 .35 .12 .20




Toblo 4. Aquatic lavertebrates® collectod 1n drlit nols sof 1o Block 82°%, Buar Brovk, York Counly, How Brunswldk, 22 May to 9 Juno, 1982,

Sauple NDate 22 May 22 May 22 Hay 22 May 22 May 22 May 22 Hay 22 May 22 May 22 May 22 Moy 22 May 25 Moy 25 May 25 May 25 Hay 23 May 25 Moy 25 Moy 25 May 25 May
Sanpto Timo (ADT) 0415 h 0500 h 06001 OICO K O8O0 1 0900 1 1000 K 1900 K 2000 h 2100 h 2200 h 2300 b 0400 h 0500 0600 h 0700 h OBCO L 0900 K 1000 h 1900 h 2000 h
Volume of Dritt Column ) 61.00 70.05 67,00 67.00 67.00 67,00 67.00 46.53 46,70 46.70 46, 10 44,67 21.40 21,40 23,35 23,35 25,35 23,35 2335 29.70 29.70
Curront Vuloclty (a/sec) 0.72 0.712 0.72 0.72 0.72 0.72 0,72 0.75 0.72 0.72 0,72 0.72 0.69 0.69 0.72 0.72 0.72 0.712 0.72 0.81 0.81
tphomsroptura Total Hysphs 0.93 0.63 0.21 0.10 0.09 0.03 0.09 0.09 0.06 0,13 4.48 4.52 1.82 0.56 0.7 0.26 0.30 0.04 0.04 0.10

- Baulldeo 0.64 0,50 0.19 0.10 0,07 0.03 0.09 0.06 0.06 0.43 4,22 3.54 1.26 0.56 0.17 0.26 0.30 0.04 0.04 .10

- Ephonurot | ldae 0.21 0.03 0.01 0.0} 0.02 0.19 0.74 0.51 .

~ Huptagoniidao 0.04 0.04 0.13

= Loptoplitubl tdao 0.06 0.10 0.02 0.1t 0.05
Plocoptura Total Nymphs 0.12 0.07 0.0 0.02 0.06 0.22 0.09 0.09

= Lowcir ldaw 0.07 0.0t 0.04 0.09 0.05

~ Hunwar ldav 0.04 0.06 0,09 0.09

= Purludldae 0.01 0.02 0,02 0.04 0.05
Triclwptura Total Larvas 0.16 0.13 0.16 0.18 0.21 0.12 0.27 0.1 0.30 6.2t 0.39 0.49 0.28 0.19 0.2} 0.30 0.34 0.51 0.39 0.44 0.13

- Wachycontr ldav 0.06 0.06 0.06 0.09 0.01 0.09 0.18 0.06 0.t 0.13 0.19 0.18 0.23 0.09 0.04 0.04 0.09 0.t0 0.03

= Glossosumat ldau 0.02

= Uptropsychldas 0.06 0.04 0.04

~ llydropti) ldao 0.0t . 0.04

- Lupldostomt idao 0,04 0,03 0.04 0.04 0.04 0.07 0.04 0.13 0.06 0.02 0.18 0.05 0.09 0,17 0.30 0.2 0.26 0.27 0.03

~ Loptocur ldao ! 0.01 )

= Limuphll1dao 0.01 0.03 0.04 0.5 0.01 0.01 0.06 0.04 0,04 0.04 0.21 0.21 0.13 0.07 0.07

- Phllopotanldae 0.02

= Polycontropodlidoes 0.06 0.04

~ Psychomyl 1dav 0.01

= fhyacoph | | ldaa 0.01 0.01
Coluoptora

- Uytiscldav Adults

~ Elaldao Lasvao 0,03 0.03 0.03 0.06 0.02 0.06 0.16 0.09 0.03

Adults 0.06 0.01 0.0 0.19 0.69 0.09

- Gyrlaldao Adults . 0.02 0.02
Diptora lTotel 0.3 0.b4 0.37 0.6 0.19 0.04 0.24 0.13 0.1t 0.19 0.64 0.65 0.89 0.70 0.4) 0,21 0.21 0.13 0.17 0.07

= Athoricidao Larveo 0.02

- Chlronuatldou Lasvae 0.01 0.04 0.01 0.01 0.03 0.01 o.11 0,02 0.04 0,09 0.09 0.04 0.04

Pupav 0.01

- Eap 1d1dao Pupao 0.01

- Iblaldae Pupau 0.01

- Simul I 1dau Larvao 0.3 0.1 0.33 0.15 0.1Y 0.22 0.3 0.1 0.09 0,54 0.54 0.69 0.61 0.34 0.21 0.21 0.09 0.13 0.07

-~ fiputldas Lorvao 0.03 0,01 0.06 0.07
Husna tonfa
01 lgochasts 0.02 0.03
Arachnlda - Myds ucar Ino 0.04 0,03 0.03 0.04 0.06 0,24 0.11 0.15% 0.02 0.09 - 0.05 0.04 0.04 0.04 0.04 0.40 0.34
Crustaiva -~ Axphlpode

- Osltracode 0.03 0.0 0,02 0,02 0.04
lotal 2 .70 0.481 0.46 0.54 0.2 0.70 0.64 0.64 0. 71 5.087 6.45 3.27 1.59 0.86 0.86 0.86 0.73 0.64 0.98 0.57

*unpr ussod as organlums por m> of thow through delir not A
tpcuatod with 70,0 g Al/ia MATACIL® 180K ¢ Jasuchicide B luont 585 at 0630 AT 4 Junue and agoln a1 0550 ADT 9 June, 1982



Table 4. (contlinued)

Suaplo Date 25 May 25 May 25 Moy 4 June 4 Juno 4 June 4 June 4 Juno 4 June 4 June 4 June 4 June 4 June 9 Junc 9 June 9 Juno 9 Juno 9 June 9 Junc 9 Juno
Sample Time (ADT) 21006 2200 h 2300 K 0550 h 0600 h 0700 h 0800 h 0960 h 1000 h 1100 h 1200 h 1845 h 1945 h 0525 h 0600 h 0700 h 0800 h 0900 h 1000 h 1100 b
Volume of Dritt Cotumn (a3) 29.70 29.70 29,70 {7.17 24,87 24.87 25,76 24.87 24.87 24.87 24.87 35,96 35,96 32,15 33.76 31,98 33.76 36,97 35.02 36.97
Curront Velocity (m/sec) 0.81 0.81 0.81 1.05 1.05 1.05 1.05 1.05 1,05 1.05 1.05 1.02 1.02 0.60 0.63 0.63 0.63 0.69 0,69 0.69
Ephamroptora Tolal Nynphs 0.34 1.21 2,22 0.64 0.24 0,16 0.16 0.12 0.04 0.24 0.40 0.08 0.22 0.06 0.03 0.16 0.09 0.08 0.06 0.03
~ Raetidoo 0.20 6.60 0.67 0.41 0.12 0.16 0.12 0.04 0.04 0.20 0.32 0.03 0.14 0.0} 0.03 0.16 0,09 0.08 0.06 0.03
- Ephoairel lldao 0.10 0.30 1.21 0.12 0.04 0.04 0,03 0.03
- Bopiaonl ldae 0.07
- Loptophilobl tdoo 0.03 0.30 0.27 0.12 0.08 0.04 0.08 0.04 0,12 0.03 0.06 0.03
Plocoptera Total Hymphs 0.17 0.10 0.04 0.04 0.04 0.03
- touct ldae 0.07 0.0) 0.04 0.04
= Nemour ldan 0.03 0.03
- Pur lodldao 0.07 0.0}
Trichoptora Total Larvao 0.40 0.20 0.617 0.12 0.12 0.16 0.04 0.16 0.20 0.16 0.28 0.14 0.1t 0.06 0,06 0.03 0.15 0.05 0.03 0,05
- Mrachycontr ldae 0.10 0.03 0,27 0.16 0.06 0.03
- Glossosomat idae 0,03
- Npdropsychidao 0.01
- Hydroptitdoe 0.04 0.04 0.04 0.04 0.06 0.06 0.03
- Loptdostomt ldoo 0.27 0.03 0.13 0.06 0.04 0.04 0.04 0.08 0.12 0,04 0,03 0.06 0.03 0.03
~ Loplocar ldae
= Lianophitidao 0.03 0.0} 0.06 0.08 0.08 0.04 0.08 0.04 0.03 0.06 0.03 0.03 0.09 0,03 0.03
- Philtopotasidao 0.24
- Polycantropodldao 0.10 '
- Psychomy | 1dae 0.04 0.04
- Rhyacophli1dan 0.04
Colemptora
~ Dytisclidao Adults 0.03
- timiden Larvao 0.10 0.17 0.41 0.28 0,32 0.16 0.24 0.16 0.16 0.12
Aduits 0.03 0.40 . 0.04 0.04
- Gyrinldae Adult 0,03
Dlptora Totoal 0,07 0.54 0.47 3.61 1.21 0.84 0.35 0,44 0.20 0,64 0.56 1.33 0.83 1.62 0.59 2.13 0,66 0.95 0.66
- AMhorlcldan Larwe o
~ Chironamidon Larvao 0.03 0.20 0.13 0.52 0.24 0.24 0.16 0.16 0.04 0.20 0.04 0.03 0,06 0.03 0.06 0.06 0.05
Pupae 0.04 0.06 0.03
- Eapldidac Larvao 0.04 0.04
- Hololdav Larvae 0.06 0.04 0.04
- Simullldea Larvao 0.03 0.30 0.34 2.9 0.97 0.56 0.12 0.24 0.16 0.40 0.48 1,25 o.78 1.62 0.59 2.10 0.62 0.95 0.60 .22
= Vipulldan Larvao 0.0} 0,12 0.04
Homatodn 0.08
Ot lgochaota 0,03 0,04 0.04 0.06
Arachnlds - Hydracerina 0,27 0.10 0.03 0.12 0.04 0.04 0.12 0.08 0.20 0,50 0.58 0.06 0.05 0.14
Crustacea - Anphlpoda 0,03
~ Ostracoda 0.06 0.20 0.16 0.04 0.60 0.22 0.08

lotat 1.1 8.30 4.11 .95 2.3 .17 0.70 1.05 0.76 1.93 1.65 2,36 1.86 1.74 0,68 2.3 0.98 .14 0.94 1.60




Table 5. Torrestrial Invortobrates® collectad In drift nets sot In Block 86", upstromm statlon, Yoho Stream, York County, New Brunswlck, 22 May to 8 Juno, 1982,

Samplo Date

22 May 22 May 22 May 22 May 22 May 22 May

22 May 22 May 22 May 22 May 22 May 22 May 25 May 25 May 25 May 25 May 25 May 25 May 25 May

25 May

Sampla Time (ADT)

0440 h 0500 h 0600 h 0700 h 0800 h 0900 h

1000 h

1900 h 2000 h 2300 h 2200 h 2300h 0410 h 0500 h 0600 h 0700 h 0300 h 0900 h

1000 h

1900 b

Sur face Aroos of
Drift Column (m?) 203 203 190 190

190 190

190

127

127

127

93

65

85

102

Arachnlda - Acorl
-~ Aranoida
- Phatangida
Cattembola 0.05 0.15 0.21 0.05
Ephemeroptera Adults
Plecoptora Adults
Thysanoptora Adults
Hemlptera
Homoptera
Mogaloptera Adults
Trichoptera Adults 0.10
Lopldoptera
- Milacosam Larvan
~ Others - Larvae
~ Adult
llymenoptera
- Formicldae
- Others
Coleoptera Adults 0.05
Diptera Adults 0.30 0.10 0.05
Anoplura

0.05

0.10

0.10
0,05

0,05

0.42

0.05

0.t0

0.42

0.08

0,24

0.08

0.32

1.34

0.16

0.08

0.16

0.79

0.08

0.24

0.79

0.1

0.54

0.43

0.1
0.73

0.35
0.12

0,21

0.12

0.2t

0.10

0.87
0.30

0.10

1.18

Total 0.44 0.25 0.21 0.15

0.21 0.58

0.58

2.05

1.18

t.10

1.93

0.47

0.59

2,56

voxpressod as organlsms por 10 m? of surlace water flowing through drit? net

*streated with 70.0 g Al/ha MATACILO 180F + ATLOX 3409F + water at 1908 ADT 31 May and again at 0554 ADT 8 June, 1962,



Table 5. (contlnued)

Samplo Dato

25 May 25 May 25 May 25 May

31 May 31 May

31 May

31 May 31 May 31 May 8 Juno 8 Juno 8 Juno B8 Juno 6 June 8 June 8 Juno

Sample Yime (ADT)

2000 h 2100 h 2200 h 2300 b

1900 h 2000 b

21006 2200 h 2300 h 2400 h 0325 b 0600 h 0700 h 0800 h 0900 %h 1000 h 1100 h

Sur faco Aroa of

DrilY Golum () 93 93 23 93 76 835 83 85 B85 85 144 144 144 144 144 144 144
Arachnlda - Acarl 0.14
~ Aranolda 0.21 0.1 0.12 0.24 0.12 0.47 0.1 0.07
~ Phalanglda 0.13 0,12 0.12
Collaabols 0.32 0.32 a1 2.01 4.49 3.90 3.90 3.66 0.49 0.76 1.25 9.04 8.8 0.56 0.70
Ephorvraptora Adults 0.1 0.12 0.07 0.07
Plocoptora Adulls 0.12 0.24 0.55%
Thysanoplora Adulis
fimbploro 0.12 0.4 0.07
Momploera 0.07 0.07 0.07 0,28 0.07
Magatoptosa Adulls 0.07
Trichaptora Adults 0.2¢ 0.1 0.13 0.47 0.95 0.35% . 0.07
Lapldoplora
- Milavvsany Larvao 0.12 0.07
- Others - Larvao 0.13 0.95 0.47 0.35 0.14
- Aduit 0.24
Hyamnoptora
- Formicidae 0.12 0.07
- Othors 0.24 0.24 0.33 0.14 0.14 0.07
Coloaptora Adults 0.24 0.12 0.12 0.07 0. 14 0.14 0.07
Oiptera Adulis 0.66 1.0? 0.43 0.64 0.39 1.06 1.54 2.48 4.01 3.07 0.21 0,28 0.28 1.32 2,710 0.83 0.63
Anuplura
Total i.18 1.61 0.64 1.07 0.79 3.90 6.30 6.39 10.40 8.51 0,76 . 1.67 10,92 11.96 2.85 1.67
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Tabte 6. (contlinued)

Sample Date 25 May 25 May 25 May 25 May 31 May 31 May 31 May 31 May 31 May 31 May | Juno 8 June 8 June 6 Juno 8 June B Juna 8 Juno 8 June B June B Juno
Somple Timo (ADT) 2000 2100 h 2200 h 23006 1900 h 2000 h 2100 h 2200 h 2300 & 2400 h 0820 h 0330 h 0600 h 0700 h 0800k 0900 h 1000 b 1100 h 1600 h 1900 &
Sur face Aros of
Oritt Cotumn (nd) 127 tio "o 1o 161 161 161 161 135 135 133 1o 1o "o 1o 1o 1o (314 1o 1o
Nachnlde - Aanolda +09 .06 52 .30 45

- Acarl .06 .07 .09

milatnla .32 .18 .37 .44 .93 .10 1.63 1.93 22 1.55 .18 .09 .27 35 .27 09 .18 .43
Ephanorcptora Adults .06 15 .07 .36 .09
Plecoptera Adulls .06 .07 .09
Nemlptora 06 .07 .18 27 .09 .18
lonoplera
TYrichoptere Adults .08 .27 .36 .18 19 1.43 .07 .37 .09 +09
Lepldaptara

- Milacosom |arvae .

- Othor .07
Hymncptora .08 .12 o2 - .15 .27
Coleoplera Adults .09 42 .25 «22 +09
Mptors Aduits 3.15 t.18 .27 25 1.56 3.96 4.29 9.93 6.28 3.40 «18 .27 «27 1.09 1,00 64 2.36 .18
Tutal 3.62 1.64 12 27 .68 2.24 5.29 6.25 12.2% 9.09 4.14 2,18 .64 .64 3.46 2.00 1.45 3.00 3.27 4,00




Tablo 7. Terrestrial lavertebrates® collocted In drift nots set In untreated control station, Mormisy Brook, Suntury County, New Brunswlck, 22 May to 8 June, 1982,

Samplo Dote 22 Moy 22 May 22 Moy 22 May 22 May 22 May 22 May 22 May 22 Moy 22 May 22 May 22 May 25 May 25 May 25 May 25 Moy 25 May 25 May 25 May 25 May 25 May
Sample Time (ADT) 0400 L 0500 h 0600 h 0700 h 0800 L 0900 h 1000 h 1900 h 2000 h 2100 h 2200 h 2300 h 0400 h 0500 h 0600 h 0700 h 0800 h 0900 h 1000 h 1900 h 2000 b
Sur face Area of
Drift Column (m2) 305 305 305 305 292 292 292 195 195 195 195 195 186 186 186 186 186 186 1686 212 212
Arachnlda - Acar| +03 .07 +05 +05 o +05 .05
- Aranolde .10 +05 ot «05

Collembola .07 .03 .07 21 .03 +0% .09 oI5 .05 .10 <05 «21 .05 «05 1.04 .76
Ephaneroptora Adults +03 .05
Placoptora Aduits .03 .05 .09
Homlptora .
Homoptera .03 .05 .05

Trichoptera Adults .03 .05 .10 .05 .05 .05
Lepldoptera °

- Milacosam larveo .91

- Others 27 1.03 05 <05 .05 .16 o 05 .76 .09
Hymnoptera

- Formlicldao

~ Others .03 .03 .03 <03 .03 +05 .05 W
Coleoptera Adults .07 .05 .05

Diptora Adults 16 .23 .07 .14 .17 .07 +82 41 .15 31 .10 32 32 .05 .16 24 +05 +05 14 .38
Dlplopoda .05

Total .03 <20 .36 .16 <34 .40 41 2.1 62 41 37 «36 48 .86 «38 32 »38 +05 1.07 1.99 1.37

* exprossed as organisms per 10 m? of surface water flowlng through drift not



Table 7. (contlinued)

Sampto Date 25 Moy 25 May 25 May 31 May 31 May 31 May 31 Hoy 3} May 31 May B8 June 8 Juno B June
Sample Tiwe (MT) 21006 2200% 2300h6 1900 h 2000 h 2100 h 2200 h 2300 h 2400 h 0520 h 0900 h 1000 b
Surtace Area of

Drift Columy (i) 212 212 212 169 169 169 169 169 169 195 195 195
Arachaida - Acarl

- Aanelda .05 .06 .06 .12 .05

Collenbola 1.70 .52 .12 .06 .06 .06 .09
Ephiemroptora Adults .05 A2 .09
Plecoptera Adul ts .06 )

Homiptora +05

Houmoplera .05 .06 .18

Irichoptora Adutlts W12 .06

Loplduptora

- Milacxoson )orveo 55.38 35.40 22.58 8.16 3.61 3.78 .72 3.03
- Others .05 .05 .05 .10 .10
llysunoplora

- Formlcldae .12 .06 .06

- Others .03 .05
Colcoptera Adults «06 +05
Diptera Adults .47 <19 .38 .18 «33 359 .47 .18 .18 .05 .36 Al
Diplopoda

Total 2.27 .28 .99 56.04 36,11 23.29 9.04 3.96 4.02 .87 .57 3.70
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Table 8. (continued)

Sample Dalo 25 May 25 May 25 May 4 June 4 June 4 Juno 4 Juno 4 June 4 Juno 4 Juno € June 4 June 4 Juno 9 June 9 Junc 9 June 9 June 9 June 9 Juno 9 June
Somple Time (ADT) 2100h 2200 h 2300h 0550 h 0600 h 0700 h 0800 h 0900 h 1000 h 1100 h 1200 h 1645 h 1945 h 0525 h 0600 h 0700 h 0800 & 09500 h 1000 h 1100 h
Surface Aroa of
Detit Goluma (m?) tHa 14 114 59 89 69 89 89 89 e9 89 144 144 169 178 178 178 195 195 195
Machalda ~ Acar | 0.07 0.07 0.05

- Aranolda 0.09 0.1 0.1 0.23 o.11 0.05

Ol lanbo lo 0.18 0.09 0.23 0.11 0.1 .14 0.07 0.06 0.06 0.05
‘Ephmmeroptera Adulis 0.42 0.42 0.05 0.21
Plocoptora Adultls 0.1 0.07

NHualplera

flomep tera 0.11 o.t!

Lepldoptera

- Mdacocomt ) arvae 0.0? 0,31

- Other larvao 0.1 0.23 0.05
Hymnoptora

- Forml cldao 0.05

- Olher 0.t 0.23
Colooptera Adults
Diptera Adults 0.09 0.09 0.34 0.1 0.56 0.56 1.0} 0.35 0.15

Yotal 0.35 0.18 0.0 0.0 0.0 0.0 0.90 0.68 1.01 0.68 1.35 0.97 0.70 0.0 0.0 0.05 0,06 0.31 0.3 0.36




Table 9. Aquatic invartebrares® collecred in Surber sanples from 3lock 86%*, upstream starion, Yono Stream, York County,
New Brunswick, !4 May to 22 September, 982,

Sample Date

14 May 26 May 1 June 10 June 26 June 22 Seot.
hemrootara - Tatal nymbhs 52,0t 16,4 30,0t 123 14,2 £ 9,0 2.3t 183 19,0 3.0 25.0% 3.5
3aetidae 0.5 0.6 0.2t 0.5 0.5% 1.0 1.2 2.5
Eshemerel | [dae 15.5% 10.7 7.0t 4,1 4,8% 3,1 7.5¢ 1.3 $.3% 3.9 3.0% 4.2
Heptaganildae 34,2 & 12,4 20,8t 9,2 8,.2% §.0 12.2% 9.6 12,0 6.0 19.0% 5.2
Leptephlabiicae .82 2.1 2.0t 1.4 1.2% 0.5 2.2t 2.1 0.2t 0.5 3.0 2.2
unidantified 0.2t 0.5
Odanata - Aashnidae 0.5 1,0
Plocoptera - Toral aympns 0.5¢ 1.0 0.2% 0.5 1.2+ 1,2 1.2% 1.0 5.2t 2.2 3.5 2.5
Laucrridae 0.2% 0.5 0.5% 0.6 1.2% 1,0 5.2% 2.2 0.7% 1,0
Porlidae 0.2t 0.5
Pgriagdidae 0.2% 0.5 0.2% 0.5 0.5% 1.0 2.5 2,1
unident!fied 0.2t 0.5
Megalcptera - Corydalidae 0.8% 0.5 0.8¢t 1.0 1,0 0.8 1.0 1.4 1.9% 0.3 3.3 1,7
- Sialidao 0.2¢ 1,0 0.2% 0.5 0.22% 0.5
Trichcotera - Torai tarwe 8.0t 4.8 8.5t 1.9 4.0 2.4 16.5% 7,5 57.2 % 41,2 128,00t 86.4
3rachyceatridae 3.0t 2.0 0.5t 0.6 1.0% 0.0 6.5 7.5 23.2 & 20.5 40.3 £ 15.5
Glcssosomatidae 2.5t 2.4 2.0t 2.4 .28 1,2 4,0t 2.3 18.2 ¢ 9.1 2.5% 1.9
Hydropsychidae 0.5% 0.5 2.5% 1.3 0.8t 1.5 0.5% 0.6 8.3¢ 9.¢ 65.5 % 5%.3
Hydropti | 1 dae 0.5% 1,0
Leptoceridae . . 1.0t 0.8 1.0t 1,2
Limophi | idae .8t 0.5 2% 1,8 0.2% 0.5 12t 1,2 0.5% 0.6 0.7% 0,5
Cdontocoridae 0.2% 9.5 g.2% 0.5
Philopotamidae 0.2t 0.5 2.2t 2.9 0.2% 9.5 3.9 3.5 3.2% 5.2 13,5+ 12,7
Polycenrrepodidae 0.5t 0.6 2.0 2.2 1.0% 1.4
Rhyaccphi | idae 0.2% 0.5 0.2t 0.5 0.2% 0,5 3.3% 3.9
unidentitied 1arvae 0.5t 1.0
pupae , $.2% 4.2 2.0t 2.7 3.2 2.2 5.5 % 5.9 1.8¢ 1,0 1.02 0.8
Colacptera - £imidae - adults 2.5 1.7 1.0t 0.8 1.8 1,7 1.5% 0.6 2.2% 2.9 1.0% 0.8
- larvae 7.2% 6.8 6.5t 6.4 4,2t 33 5.8t 5. 5.2 % 3.6 1.3¢ 1.3
Psephenidae |arvae 3.8 2.6 2.5% 2.4 2.5t 0.5 3.8¢ 1,7 St 0.6 2.3% 1.7
Oytiscidae - adults 0.2% 0.5
Qiptera - Total 208.8 £ 22,1 34,0 £ 44,7 16,2 ¢ 12,4 2%.2 ¢ 28.0 16,8 £ 15,0  117,8 = 42.1
Tlpulidae - larwme 1,0 0.8 0.2% 0.5 1,08 0.9 1.0t 0.8 0.2% 0.3 1,03 1,2
Simul iidae = larvae 0.2% 9.5 1.0 1.4 0.2t 0.5
- pupae 1.0% 1.4 0.2% 0.5
Chironanidae - larvae 23.8 £ 20.5 20,0t 17.4 8.0% 5.7 21,0 £ 27.4 13,3 ¢ 3.9 3.3 t 44,7
= pupae 32.3 ¢ 28.4 4,0t 3.9 0.2% 0.5 0.8% 1,0 0.3t 1.5
Heleidae ~ pupae 0.5t 0.6
Athericidae - !larwee 2.3 1.7 1,05 0.9 2.0 1.4 2.0 1.4 .3t 1.0 21,5 % 13,7
Empididae - larvae 0.2 % 0.5 2.8t 1.0 0.2+ 0.5 9.5t 3.5
- pupae 0.2t 0.5 0.8t 1.9 9.2t 9.5 9.5 0.6
Hirudinea 1,0% 2.0 0.2% 0.5
Nematoda 0.2 0.5
Q1 igochaeta 1.0t 0.8 3.2% 0.5 0.2 Q.5
Palecypods 0.2t 0.5 0.2% 9.5
Hydracarina t.2% 1,0 0.5% 9.6 0.5t 1.0 0.2% 0.5
Turbel laria 0.5t 1,0
Total 111,2% 47,5 107.2 % 60,7 39.8 ¢t 18,2 84,0t 57,2 112,2 % 69,7 284,3 £ 102.!
* oxprassed as mean number and one standard deviation of organisns collectad in four 3.093 ,,,2 Syrber samplaes.

*% troated «ith 70.0 g Al /ha MATACILS !180F & ATLOX 3409F + water at 1908 20T 31 May and again at 0554 AOT 3 June, 1982,



Table 10. Aquatic |avertebrates® co!lectad in Surder samples ‘ram 3lock 86**, downstream s*tatioa, Yoho Stream, York County,
New 3runswick, 14 May to 22 Seotemper, 1982,

Sample Oate 14 May 26 May 1 June 10 June 26 June 22 Sept.
Epherarcotora - Total aymhs 9.3t 4.6 3. 1,7 5.5 1,7 6.8 5 4,0 4.5t 2.6 11,32 8.3
Baetidae 0.8 1,0 2.2t 1.7 1.0% 1.4
Zshersral | icae 5.0% 3.2 1.5t 2.4 .8% 1,0 2,2% 1,5 1.3¢ 2.1 3.3% 2.2
Heprxeni idae 3.5 2.5 1.2 ¢ 1.0 1.2¢ 1.0 1.8 ¢ 1.5 1.8 2 1.0 6.0% 4.8
Leptophladi idae 1,2t 1.5 0.2t 0.3 5% 1.0 0.5% 36 29t 1.6
Odonata - Aeshnidae 0.8% 1.0 0.5¢ 0.8
- Gompnidae * 0,.2% 0.5 0.2% 0.5
Plecoptera -~ Total nymphs 5.0 2.7 1.8% 2.2 3.5+ 2.1 4.3 2.3 4.5 3.1 t3% 1,0
Chloroper!idae 0,2% 0.5 0.2t 0.5
Leuctridee 0.5% 1.0 0.2t 0.5 2.5t 3.1 1.5% 0.6 0.22 0.5
Per i idae 2.5% 1.3 .85 2.2 1,0¢ 0.8 1.2t 15 2,8t 2.3 0.5t 0.6
Pertiodidae 2.0 2.2 2.0 1.2 0.5¢ 1.0 0.5t 1,0
Preronarcidae 0.2% 0.5 0.2% 0.5
Magaioptera ~ Corydalldae 1.0t 1.2 1.0 1.4 0.8 1.0 0.8¢ 0.5 1.8%5 1,7 1.3t 1,0
Staiidae 0.3 ¢ 1.3
Trichoprera - Toral larvae 42,5t 38.5 16,2 13.6 20,2 2.6 35.5* 43.0 94,0 £ 46,8 170,0 t 128,8
Srachycantridae 34.2 £ 30.5 9.2 % 12,6 7.0% 6.4 28,5t 42.3 §2,5 £ 30.7 78,0 * 35.8
Glossosomatidae §5.5% 9.1 5.5 % 2,9 7.0 4.8 2,5 1.7 $.2 5 6.4
Hydropsychidae 1.02 1.4 0.3% 1.8 3.8¢ 4.3 2.5 33 23.5 % 16,0 84,5 % 107,2
Hydroptil idae 0.5% 0.6 0.2 % 0.5 132 1.8
Lop idostomt [ dae 0.2% 0.5 1.3t 1.9
Laptoceridae 0.5% 0.6 0.5t 0.6 0.5% 0.6 0.2% 0.5
L imephiiidae 0.5¢& 0.6 0.8 ¢ 1,0 .02 1,2 0.2t 0.5
Odontoceridae 0.2t 0.5 0.2t 0.3
Ph | 1 opotamidae 0.2¢ 0.5 0.2t 0.5 1.0t 1,2 3.8t 4,5
Polycentrepodidae 0.2% 0.5 0.5t 1.0
Rhyaccohi | idae 0.5% 0.6 0.5% 1,0
unidentifled {arvae 0.2t 0.5
pupae 4,2% 83 2.5 2.1 10,8+ 8.3 15.9¢ 11,3 2.5t 3.1
Colecptera - Elmidae - sdults 7.0 £ 10,0 2.5¢ 21 3.5% 2.6 7.2t 5.7 3.8t 3.0 13.3 & 12,6
- larvae 18,5t 7.5 7.0% 10,7 19.3 £ 24,3 45,5 t 27,8 17.0 & 18,9 26.8 * 25.5
Psephenidae - larvae 1.8 1.5 2,0& 2.7 0.9 1.0 0.5 1.0 0.2% 0.5 0.2% 9,5
Diptera - Total 15,0t 13,8 $.2% 2.9 10.8¢ 7.4 49,0 £ 47,1 4%.5 + 37.5 8.5 & 74,2
Athericidae - larvae 4,0t 3.6 2.0t 2.8 1.0 1.2 3.2% 1.3 2.8+ 0.8 16.8 ¢ 10.6
Chrirgnomidae - larwae 8.3% 10,8 1.8t 1.7 6.5 % 3.7 37.0t 36.5 36.3 t 31,1 37.3* 83.2
- pupae 0.2t 0.3 0.2 % 0.5 0.8 1,0 t.3 ¢ 1.5 0.5% 0.6 0.2 0.5
€mididae ~ larae 1.0 1.4 0.3% 1.5 1.3 1,2
- dupae 0.8 1,0 0.5t 1.0
Haleidae ~ pupae 0.2% 0.5 0.2t 0,5
Simyl lidae - |arvae 0.8% 1.0 0.82% 1.5 1.0% 1.4 5.2 3.t 4,5t 4.7 1.0% 1.4
- pupae 0.8t 1.5 0.2 0.5 0.2¢% o.5
Tipul idae - tarvae 2.3 9.6 0.2 0.5 0.5t 0.5 0.2% 9.5 1.5 1.3 3.0t 2.6
Ql igochaetra 11,5 5.4 2.3t 1.0 1,2% 2.5 24,0t 24,3 2.52 1.9 0.5 0.5
Gastropoda 0.5 0.6 0.8 1.5 0.8¢ 1.0
Palecypoda 0.2% 0.3
Hydracarina 0.2t 0.5 0.2% 0.5 1.5 1.9
Turdael laria 0.2t 0.5
Total 17.0% 31,7 44,3 + 36,1 76.3 + 41,1 90,5 + 103.7 168.2 + 87,6 285.0 +241.9
* axprossed as nean number and ona standard deviation of srganians cotlected ia four 0,093 me SurSer samples.

¢* srgated #ith 70,0 g Al /ha MATACIL® !8CF + ATLIX 3409F + water at 1908 AOT 31 May and again at 3554 0T 8 June, 1982,



Table |1, Aquatic Iavertabrates® collaected in Surber sanples fram Slock 32*%, Sear Srock, York Ceunty, New 8runswick,
14 May to 22 September, 1982,

Sample Date 14 May 29 May 6 June 11 June 27 lune 22 Sept,
Bhemrotera - Toral nymohs 17.2 ¢ 13.0 35.02 9.6 21.5¢ 7.1 8.0t 1.8 22.5 % 14,7 6.5% 0.5
Saeridae 0.5% 0.6 9.2 6.3 1.5¢ 0.6 1.5% 1.3 3.5 2.4
Eohemerol | | dae 13.8% 10,7 15.2 ¢t 6.3 10,8 £ 4.3 12,5 % 5.0 5.8t 4.5 2.8t 2.8
Heptagenidae 2.8% 1.5 10,5 ¢ 3.7 9.2t 5.3 9.3t 5.9 13.22 3.8 3.8% 2.6
Leptcphiebiidae G.2% 0.3 0.5 ¢ 1.0
Odonata - Aeshnidae 0.5+ 0.6 1.3 1.9
- Gosphidae 2.8% 1.0
Plecoptsra - Total nymphs 2.0 1.8 2.8% 1.7 1.0+ 1,2 O 1.4 1.8% 1.8 1.3% 1.3
Leuctridae 0.8 ¢t 1.0 1.2t 1.0 .08 1.2 1.2% 1.2 1.5% 1.3
Nemour Idae 0.2 % 0.5 0.2t 0.5 0.5t 0.6 0.2% 0.5
Pgriodldae 1.0 0.8 1.2% 1.9 0.2t 0.5 0.2% 0.5 1.0¢ 1.4
Hemiprera - Yellidae 0.2% 0.5
Megalcotera - Corydalidae 0.5+ 0.6 0.5% 0.6 0.2% 0.5 0.2% 0.5 9.8t 1.0
Trichoptera - Total larvae 15.5 & 11.8 9.5t 3.7 4.2 3.6 10.0t 7.6 9.5t s,0 20,0 £ 11,7
Srachycentricae 3.2% 3.9 2.2t 2.5 2.0t 3.4 3.3¢ 2.8 2.3% 3.2
Glossosomatidae 0.2¢ 0.5 1.0% 0.8
Hydropsyenidae 1.5 1.0 3.5 3.7 0.2% 0.5 .2 1,2 2.0% 2.2 43¢t 3.0
Hydroptilidae 9.2 % 5.8 0.3% 1.5 2.0% 3.4 4,2% 3.8 S.5% 4.8
Lepidostomtidae 1.0t 1.4 0.2% 9.5 1,08 2.0 0.2% 0.5 0.8t 0.5
Leptoceridae 0.2% 0.5
Limeoni {idae 0.5¢ 0.6 0.5% 1.0
Philopotanidae 0.5% 1.0 1.2% 1.9 4.3t 6,7
Rhyacconi | I dae .08 1.2 2,0t 2.2 1.0¢ 1.2 .55 1.7 1.5% 0.6 2.5% 1.7
pupae 0.2% 0.3 1,02 - 1.2° 1.5% 1.7 0.8t 1.5
Qolecptera - Simidse - larvae 9.5 1.5 13.2 & 1.30 1.5 1.3 13.5 & 24.4 3.2 ¢ 13.2 18.3 £ 9.5
- aduits 3.5t 3.0 14,5 & 11.2 9.8 ¢ 4.1 8.5% 6.4 1.2t 3.3 27.3 ¢ 161
Hallplidae - aduits .5+ 1.0
Diptera - Total 21.5 % 16,3 14,0t 3.8 11,5 £130.5 104.8 t 108,9 199.2 £ 173%.8 1.5 4.2
Athericidae - larvae 1.0t 1.4 0.5% 1.0 0.5 1.0 0.5% 1,0 8.8t 3.3
Chironcnidas = arvae 15.8 £ 15,1 10.5 % 4,6 104,2 £ 132.0 78.5 = 50.4 165.5  148,7 0.3% 1.0
- pupas 1.2% 1.5 0.5t 1.0 1.0 1.8
Srpididae ~ larvae 0.5% 1.0 0.5% 1.0 0.2% 0.5
Helaidaa ~ larwae 1.0t 1.8 0.5% 1.0
= pupae 0.2t 0.5 0.5¢ 1.0
Simull idse - larvae 1.0% 1.8 2.85% 1,0 S.0% 5.5 22.0 ¢ 42,0 29.5 + 25.2
- pupae 1,85 1,7 . 0.2t 0.5
Tipulldae - larvae 0.2¢% 0.5 1.0 £ 1.4 1.0 1.4 3.5 5.7 0.3 & 1.0 1.3 1.0
Hirudinea 9,2t 9.5
Qligochaera 9.5 % 1.5 9.5 + 34.0 6.3 % 4,2 6,22 9.0 2,0t 0.0 14,5 = 3.7
Palecypoda 0.2% 0.5 0.2t 0.5
Yydracarina 1.2 10 2.5% 1.0 2.2t 4.5 3.0% 5.3 3.2% 4.0 0.3t 1.0
Turbel laria 1.0 1,1
Total 30.8 * 48,8 100,2 £ 30.6 199.0 % 130.2 173.5 £ 160.6 259.8 &£ 212.3 104,8 £ 28.3

¢ expressad as mean nunber and one standard deviation of arganisns colfected in four 0.3093 n2 Surber samoles.

** treated with 70.0 g Al/ha MATACIL® 18Q F + Insacticide Ol luent 385 at 3630 0T 4 June, and agaia at 0550 0T 9 June, 1982,



Tavle 12, Aquatic Invertabrates*® coilacted in Surber sanples fram untreated control statioa, Meransy
Naw Brunswick, 14 May to 22 Septemper, 1982,

3rook, Sunbury County,

Sample Date 14 May 25 vay 1 June 10 June 26 June 22 Sept.
Sphemsrcotera - Total nymphs 2.5 & 29.2 5.5% 2.9 9,0% 3.4 12,5t 17.3 10,2 = 5.8 5.5 1,3
3aetidae 3.5% S 1.0¢ .4 0.3 % 1.5 0.5% 9.6
Zoherorel | idae 9.2%* $7 5.9t 2.2 4.2t 2,6 8.0% 10.7 8.8 % 5.0 2,2 1.0
Heptagenli idae 12,3t 19,0 0,5t 0.5 2.2% 1.0 1.0 1,2 1.0% 1.4 2,7 1.0
Leptecphlabi icae 1.0t 1.4 1,9 1.2 1.5 0.5 2.3t 4.8 0.5t 0.6
Odonata -~ Aeshnidae 0.2t 0.5 0.2¢% 0.5
- Gomnidae 1,55 1,7 0.2% 0.5
Plaecoptera - Total nympns 1.0% 0.8 1.4t 1,2 1.0+ 0.8 2.3¢ 2.4 2.2% 1.5 3.2 2.2
Leuctridae 0.2% 0.5 0.2% 0.5 0.8¢ 0.5 0.8 1.5
Nemour [ d8o ’ 0.2t 0.5
Per | idae 0.2t 0.5 1.2% 1.0 0.2% 0.5 1.5 1.0 2.0 1.4 2.0t 2.4
Parlodidae 0.5 0.6 1.2 1.9
Hamiptera - Veliidae 0.5t 1.0
Mggalcptera = Corydal idae 1.5 1,3 1.5% 2.4 1.0 0.3 10t 1.2 4,5% 1.2
Sltaiidae 0.2% 0.5 0.5t 0.6 0.2% 0.5 0.5t 1,0
* Trichoptera - Total larvae 10,5t 8.5 5.0% 2.9 7.8% 3.6 10.8 ¢ 8.8 $4.2 ¢ 17,8 2.0t 33.6
3rachycentridae 0.,5% 1.0 0,2% 0.5 4,8t 4.1 9.5t 1.0
Glossosomatidae 4,3t 3,0 3.3 4,1 3.0 2.9 6.2t 6.1 25,0 = 1.4 3.0¢ 1.8
Ho llcopsycnidae 0.2t 0.5
Hydropsychidae 2.2t 3.9 1.0 1,2 2.8 3.0 2.0 2.4 10,0 £ 8.3 58.2 £t 27.3
Hydropt i !idae 0.2t 0.5
Leptoceridae 0.2% 0.5 0.2 % 0.5
Limephilidcae 0.5 0.6 0.2t 0.5 7.9% 5.0 1.2% 1.9
Odontoceridae 0.2t 0.5 0.2% 0.5 0.2% 0.5
P i | oporami dae 12t 2.5 0.8t 1,0 0.3t 1,0 ° 358+ 8.9 8.2% 3.1
Polycentropodidae 0.2 % 0.5 0.2% 9.5 0.5% 0.6 0.8% 1,5
Rhyaccphilidae .5 L7 0.2t 0.5 1,0 0.8 0.2t 0.5 0.3% 1.0
pupae 2,90 1.8 2.2 1,7 1.0t 1.4 5.0 3.4 9.0% 5.0 0.2 9.5
Calecptera - Zimidae - aduits 0.2t 0.5 0.5t 1.0 0.2% 0.5 1.9 229 .05 0.8
- larvae 2% 1.0 1.2 1.0 0.2t 0.5 1.0 ¢ 1.4 122 1.3 133% 1.3
Psephanidae - larvae 0,3% O.3 1.0t 1.4 0.2* 0.5 0.3t 1.0 0.2% 0,5
Chrysomalidae =~ adul ts 0.2t 0.5
Olptera - Toral 6.3 5,7 4,5 3.5 9.2 7.4 17.0 £ 20.6 18,2 ¢ 10,5 9.0 S5.a
Athericidae ~ |arvae 0.2t 0.5 0.2t 9.5
Ghironomidae - larvae 4,5% 238 3.0t 2.9 8.5 1.7 15.2 % 19,5 13.0¢ 3,0 5,0t 4,3
- pupse 1,2% 1.2
Emididas - larvae 0.2* 0.5 0.3 % 0.6
- pupae 0.2% 0.5
Helaidae ~ Yupao 0.2% 0.5
Simyllidae = larvae 0.5t 1,0 0.8% 1.0 0.5t 1,0 1.2¢ 1.9
Tipulidae = larvae .82 2.4 0.8t 1.0 %.3% 0.5 1.2% 0.3 2.2t 1.5 2.3 2.1
Nematomorpha 9.5% 0.5 0.2t 0.5
Jligochaeta 7.2% 4.2 .55 0.6 0.2% 0.5 2.5% 0.5 2.3t 3.3
Hydracarina 0.5t 1.0
Total 58.0 £ 43,7 25.8+ 7.3 30,0 + 0.5 §1.5 + 51,3 96.8 + 35.6 100.3 + 34,9

* expressed a3 mean number and one standard deviation of arganisns collected in ‘our

0.093 m2 Suroer

sanpl 0S.



Taole !3. Aguatic iaver~etraras® collected 2a artificial SubsTratas from Jlock 367,

upstream station, Yono Stream, New 3runswick, 29 vay *3 25 lune, 1982,

Sampte Oare 29 May 1 June 10 June 26 June

Shamrcotera - Torsl aymns 2.9 3.9 11,22 1,7 | 47 5.9 3,35
Saeridae 0.4 & 9.5 .55 0.8 z 30 1.3 2 1.5
Shemrel i idae 4,9 2.4 5.0 1.3 IR IS | 2.53% 0.2
HaoTageni idae 7.0% 2.0 2% 1,9 T 2.9 2.3 1,9
LeoTconleoi | dae 5= Q.S 0.5% 0.8 s 0.5 9.5 3.9

Qdonara - Aeshnidas 0.2t 9.4

= Gomonidae 0.2 Q.4

Pleccotera - Toral aymohs 1.5 2,9 1.5% 1.0 2 1.2 §.3= 5,1
Leucrricae 9.5 0.6 T 1.9 $.22 5.5
Pariidae 0.2t 9,4
Pertodicae 1.4 9,9 1.0 &£ 1.4 < 1.0 3.4 0.9
unidentifled 0.2 0.4 .

Triencotara = Toral larvae 9.4t 0.9 2.8 2.2 t 339 13,3 s,
3rachycantridae : 0.32 1.5 259 a2 1.7
Gicssosomaticae 0.2% 0.3
Hydroosychidase 0.4 Q.3 0.3 1.5 2 0.8 10.3: 53
Leptocaridae 0.5
Philcporamidas Tt 9.3 .93 2.3
pupae 3.24% 2.4

Colecotera - Simidae - farvae 9.4 0.5 3 1.2 : 10 0.6 = 0.5

- adulrs 0.2 0.4 0.2% 3.5 2L 3.4
Hydropnilidae - 3cults 0.2% 0.4 : 9.5

Jlprera - Torait 9.2 % 3.2 119.2% 29,3 s 7. §9.4 = 29,4
Athericidae - |arvae 2.4% 0.3 2.0 23 1.9 3= 1.3
Qiirencmidae - larvae 7.5 7.3 97.2 & 24,1 t 76,5 6.5 £ 22,0

= pupas 0.4 2 0.3 5,52 4,5 t 3.5 1,48 1.7

Zmidldae - tarme %3t 10 : 0.3 0.5 1.3
Heleidas - larvae 0.4 9.9 7.3+ 155

= pucae 0.2 0.5 I 3.8 2.3

Simstiidae - 'arvae 3.4 2.3 122 2.5 33 4.2 2 3.0

Tlpulidae - 'arae 2.8 £ 19,0 s 0.3 .25 0.4

4ydracarins .63 38 W23 1.9 : a3 sz 2,

Qdligocraetra i 2.1

Nemartoda 2 9.3

Toral 34,6 .4 1332+ 3.8 71.3 39.8 = 38,2
¥ ®xdrassed as mean aumcer 3nd one sTandard deviatica of Arjanisns 2oilecred cn *sur 3r ‘ive

Hestar-Jendy ruitisle jrate samolers,

¢4 rreared with T0.0 g Al/ha MATACIL® !8CF + ATLCX 3409 7 + <aTer a+ i3C3 10T 31 vay,

aqain 3t 9954 0T 3 June, '982,

and



Table !4, Aquatic invertabrates® collecrad on arvificial substrates tran 3lock 86** dawnstreanm station, Yoho
Straem, York County, New Srunswick, 29 May to 26 June, 1982,

Sampie Date 29 May | June 6 June 10 lJune 26 June
Ephemroptera -~ Tatal aymhs 6.3t 2.4 9.5 % 3.9 7.3 2.1 1.5 1.3 0.4t 0.5
Saetidae 0.3 % 0.3 0.3 & 0.5 0.2 % 0.4
Zahemsrel | idoe 4,8t 1,1 6.0 2.4 3.0t 2.0 0.8¢ 1.$
Heptageniidae 2.0 1.6 3.3% 2.6 3.7 1.5 0.5% 0.6 0.2 & 0.4
Leptcphlaedi idae 0.7¢ 1.2 .
Odenata - Aeshnidae 03¢ 0.3
Plecuptera - Total nymhs s.0t 2.9 4.5t 2.4 3.0t 3.0 1.8% 2.2 1.6 1,1
Leuctridas 0.6t 0.9 0.5& 1.0 1.7% 2.9 8% 1.5
Pertidae 0.4% 0,5 0.3t 0.6 0.7% 1.2 0.5% 0.6 1.6 % 1,1
Perlcdidae 3.4 £ 2.8 3.5 3.4 0.7% 0.6 0.5¢ 0.6
unidentitied 0.6 0.3
Trichoptera - Total !arvae 3.6% 2.4 1.0t 1.4 4,32 4.2 2.0% 0.8 24,6  28.3
Srachycentridae 0.2t 0.4 2.3% 4.0 1.0t 1.2 3.2% 2.9
Glossosomatidae 9.7 ¢ 0.6 0.3% 0.5
Hydropsycnidae 1.8% 1.1 0.3 1.5 1.3+ 0.6 0.3t 0.5 21,2t 26.0
Hydroptilidae 0.3 % 0.5
il opotamidae 1.6 1,9 0.3% 0.5 0.2+ 0,8
Polycentrepodidae 92.3% 0.5
Rhyacophiiidae 0.2 0.4
Colacptera ~ Simidae ~ larvae 8.0t 3.3 3.3t 2.0 2.3% 1.5 0.5% 0.6 0.8t 0.8
~ adults 0.8% 1.3 0.3 9.5 0.3+ 0.5 0.6 % 0.5
Jiptera - Total 43.8 £ 24,2 30.3 & 24,! 171.7 & 18,7 3%2.5 t 167.2 132,0 £ 45.7
Athericidae - larvae 1.0 0.0 1.5 1.7 4,2t 49
Chironanidae -~ larvas 39.2 % 24,6 35,0 £ 18.1 165.0 £ 20,8 337.5 ¢ 170.1 116.2 £ 52.7
- pupae 1.5t 1.9 t.7% 0.6 7.0 7.4 0.5+ 0.9
Empididae - larvae 0.2t 0.4 0.8 ¢ 1.0 0.3% 9.3 0.8% 1.1
Holeidae - larvae 0.3% 0.5 0.3¢ 0.6 0.3% 0.5 0.5t 1.3
~ pupae 0.2% 0.4 1.5t 1.9 0.2 & 0.4
Simuliidae - larwae 3.6 % 1.7 3.0% 3.8 3.3t 3.2 4.5t S.8 17.0% 17.3
- pupae 2,08 3.1
Tlpulidae - larvae 0.58% 0.9 0.3t 0.5 0.4 2 0,5
Otigocnaets 2.3: 0.5 0.3 % 0.5
Hyaracaring 0.2t 0.4 0.3% 0.6 0.5 0.6 0.4 0.5
Totai 68.2 £ 25.3 59.3 = 24,3 189.0 £ 19.3 359.5 £ 165.9 170.4 £ 38.56

¢ axpressad 33 mean numoer aand one standard djoviation ot srganisms collected on four

muiticle plate sanplors.

or five Hastar-Jency

¢ sroated «ith 70.0 3 Al Aa MATACIL® 180F - ATLOX 3409F + wataer at !908 10T 31 May and 3gain at 0554 AOT

3 June, 1982.



Table !9, Aquaric i nverTebrates® collectad on arriticial substrates from 3loex 32°°,
Saar ook, York Gounty, New Sruaswick, 30 vay to 27 June, '982.

Sampte Sare 30 May § June 11 June 27 June
Sahemarcoters - Toral aymnas 35.6 % 9.4 38.0% 18.0 42,2t 4.7 41,4 % 15.8
daaeridae 24,862 99 28,5 ¢ 149 27.2% 1.8 29.4 5 5.5
Sanemerel | i dae 4,05 37 5,55 49 2% 2.2 2% 23
Heptageal idas . 5.3 % 33 7,08 2.2 9.3= 2.5 9.3 4.4
Leotconleqi idae .23 %4 7
Pleccotera = Total Aymohs 2.3 34 3,58 2.4 2.5% 30
Leuctridae 0.6 % 0.9 0.3% 1.9 1,2 1.5
Nemour {dae 9.4 9.9 2.0% 0.3 1.2¢ 1.3
Pertodicae 1.3 1.3 0.2% 9.5
unidsntified 9.9+ L9
Trichptera = Toral larvae 1.5% 2.1 .38 1.7 2.3% 2.2 1,25 Q.3
3rachycentridae 0.2t 0.4
Hydrcpsyenidae 1,28 L3 .,8% 1.2 .25 12 0,22 0.4
Lepidostanaridae 0.2 % 0.3 g.2% Q4
Limepni lidas 0.2% 0.4 0.2%5 0.5
2nilgootanidae 0.2% 9.5
Psycnomyl i sae 0.2% 0.3
Ahyacoohli idas 0.3 = 1.Q 108 0.3 9.8 : 9.3
Colecotera - Simicse =~ larwe 0.6 % 0.9 9,5 1.9 0.5 0.5
- adul*s 9,22 0.4
Jlprara - Toral 27,0+ 14,9 278,02 127.7  289.3 = It 132.0 £229.7
Atnericidae - larvae 0.4 2 99 2.5% 1.9 0.5 % 9.5
Qrirgnomidae - larvae 11.2% 7.9 237.2 51218 2€4.3 % 96,5 251.5% 370
- pupae 2.2% 3.9 0.6 % 2.3
2spidicae - larme 2.5= 9.9 2.2% 3.3
Heleidae - jupae 1,0 1.¢
Simuilidae ~ larae 18,8 &2 3.1 10,2+ 30.3 31,22 20.0 173.4 $177.3
~ pucae 9.3 1.0 0.2 34
Tiaul icae - larwe .2t 0.4 Q.25 94
Q1igocnaera 0.2 d.4
Hydracarina 2.4% 9.9 2.9% Ted 1.9 29 1.0 27
Total 53,4 '6.3 323.3 % 137,5 338.3 % 238.8 47%.5 = 229.2

¢ 4xpressad as maa auger 3ad Jne standard 3eviarion 3¢ Jranism aailacrad aa four ¢ iive
Hdesrerdendy TuiTiote piaTs samolers

+* praarad «ith 70.0 g AP ha VATACIL® 18CF + tnsecticice Oi'uen? 39S 3 2630 AOT 4 June, 2and
:gain at 3530 A0T 9 lune, 1982.



Tabla 16, Aquaric iavortacrares® sotl

arook, Sunbury County, MNew

ecred on arrtiticial supstrates

¢rcm untreatsd control sraticn, Mersnsy
Jruaswi o, 19 May o 18 lune, 1982,

Sampl e Oate 29 May 1 3une 8 June 10 June 25 June
Sohemrcotera ~ Toral nymhs 9.3 % 3.6 4.,3% 23 12.2¢ 1.5 12,5 39 2.3 2.0
3aeridae 1.6% 1.5 2.2t 1,3 3.0% 2.4 0.4 & 9.5
Shesarallidae 5.4% 2.1 3.0t 2.2 2.3% 1.0 3.3 2.5 0.5 0.7
Heptageniidae 9.5¢ 0.5 2.3 2.2 LY S-S P 1,23 1.3
LepToonieol idae 2.3z 22 1,2% 1.9 4,52 13 4,25 1.2 2.5% 9.5
Si pni onur | dae 0.3t 0.5
CdonaTa = Aashnidae 0.3% 3.3
3| gcoptera = Total aympns 5.2 1,93 3.2 .0 $,3% 1.7 L3 2.2 .42 23
Lauctridae 0.8% 0.3 0.3% O 2.5t 2.4 1,35 13 2.4 0.9
Nemour | dae 9.2 3 9.4 2.5% 9.8 0.3% 0.5
Perlidae 2.3% 13 1.2% 1.9 1.9+ 0.8 1.5% 9§ 3.6% 2.4
Perlodidae 2.6 2 2.1 1.2 1.2 0.5 1.9 0.5 &% 1.0 0.2t 0.4
Ptaronarcidae 0.3& 0.5 ) 9.2% 0.4
Megaloptera = Carydal idae 0.3 % 0.8 0.5% 0.6
Trichcotera - Torzl larvas 19.3 3 3.4 3.2 LD 9.5 % 13.¢ 5.3 2.3 9.2 & 29.i
3rachycantridae 1,22 fd 0.2% 9.5 9.3& 03 0.2z %4
Glessosomrtidae 0.3 5 Q.3
nydroosychidae 12,03 5.4 1.2 1.8 3.3 2.4 3.5 2.4 29.2 T 2.8
Leo idostomatidae 9.3 0.3
PYllcpatanidae 2,08 Q.7 1.0 ¢ 1.4 s.5s 1.7 1.3 2 13 4,32 7.5
Pa lycentrapadidae %2.3=% 0.5 0.3 = 9.3
[hyaccohilidae 2,5% 0.3 3.5 2 1.9 2.3+ 3.5 9.3% A5
Pupae 2.3 3.5
Calecotera - Zimidae - larvae 2.3 23 1.5 1.3 0.5% 1.0 0.5 6
- adults .45 923 9,2 ¢ 0.8
Jiprera = Total 92,9t 3% 72,9 5 37.5 2010 % 4.3 526.5 = $14,2 3029 & 44,7
Ather!cidae - larme 2.32 0.3 2.3 33
2hironcnidae - 12rvae 13,5 7.5 47.5 & 5.4 194.3 = 90,2 §12.3 T 104.2 2%%,5 = 50.2
- suoae 1,28 1.5 1.8 L3 3.3 2.5
Zrpididae - larvas .43 33 3.5 9.5 3.3 A3 0.5 .6 .42 343
4alsidae - larwe 1.3% 4,0
- Jucae 3.5 '3 0.3% 35 4.9z 453
jimyil idae - iar-amse 71.5 ¢ 36.7 19.3 = 153 .33 42 12,35 33 32.5 5 34,4
- Jupae 1,42 1,3 4.3 29 4,45 5,3
Tipulidae - !ar-ae 2.3 = 3.2 3.2 5 4
Q1igochasts 3.3 A3 9.3 3.5
Hydracarina L IS 2.3 35
Toral 128.4 % 34.58 94,3 = 36,5 229.5 * 106.3 550.3 = 322.3 334,58 % 3.7

¢ gxgrassed as man aunger 3nd one

sultiple piarte samolars.

standard loviation of orpnlsms =21 lecrad on ‘our

ar ¢ive “msTar=lency



Tadie 17,

Stanach coatents of juvenile Atiantic salmon collected in 3lock 86, Yono Stroam, York County, New 3runswick, 1982.

Per ceat cccurrence

Mean por cent
contritution to volume

Vean no. per stomacn

21 May 31 May 8 June 21 lune 21 May 3% May 8 June 29 June 21 May 31 May 3 June 1 June
Number of tish in sample 10 20 10 1]
Number of espty sfomachs 0 [} i '
Aguatic lnsects
Ephemercotera Nyrohs
Baetidae 40 20 20 5.0 1.7 6.8 2 1 2
Eohemarel lidase 80 15 40 30 22.0 1.8 3.0 10,4 4 2 2 4
Heptageniidae 70 10 10 10 13.2 1.3 tal 2.8 2 1 H 2
Leptaohiedi idae 20 3.9 2
Unidentified H 10 20 Q.3 et 4.2 ! 2 '
Qdonata = Aniscptera 10 10 10 5.8 1.4 10.6 . i 1 !
Pleccptera Nysohs 60 3 20 16.9 2.3 8.9 2 2 2
Megaloptera - Sialldae 20 5.0 2
Neuroptera - Sisyridae 10 tel 1
Trichopters Larvae 40 (1 70 60 31 27.7 29.8 16.4 | 4 4 S
Trichoptern Pupae 40 10 p 19.3 2.8 0.9 3 2 1
Colecotera Adults 15 10 30 0.1 0.6 To1 ' ] 1
Coleoptara Larvae 20 2.3 1
Psaphnidae 10 10 1.0 0.! 1 i
Diprera
Athericidee Larvae 30 8.3 2
Chironamidae Larvae (] 30 60 o1 2.2 2.1 ! 3 3
Chircnomidae Pupae ] 0.3 1
Erpidlaae 10 2.6 2
Simuliicae Larvae 10 5 30 0.1 0.3 2.7 1 2 3
Simul { Idae Pupae 10 1.4 1
Tipul idae Larae H] 10 ot 2.8 1 1 t
Other Aguatic Orqanisas
Fish 10 2.2 !
hydracarina 5 10 01 0.1 2 !
Terrost=ial Arthropads
Epnemaroptera Adul® 20 20 1.7 1.9 H !
Plecoptera Aduit 10 ] 2,9 2.0 1 1
Homoptera 10 0.6 '
Trichootera Aduit 10 30 10 10 15.3 18.5 0,6 7.3 2 ] | 1
Lepidoptera Larvae 25 10 17.0 4.4 3 3
Formicidae 5 9. 2 2
Colecptera 3 20 3.0 tal 1 1
Diptera 30 30 (1] S.4 1.0 16.3 4 1 b ]
Arachnida [H] 30 3.6 2.8 1 1
Colleatola 20 0.3 !

o tranted with 70.0 g Al/ma maTACILD

I180F + ATLOX 3409% « water at 1903 AT 21 May and again at 0354 AOT 8 June 1982,



Table !8., Stomach contents of juvenile Atlaatic salmon coliected in untreated Meransy S8roock control, Sunbury
County, New Brunswick, 1982,

Mean per cent
Per cent occurrencs contribution *o volune Mean no. per stomach

20 May 10 Juna 21 June 20 May 10 June 21 June 20 vay 10 June 21 June

Number of fish ia sample 20 10 10
Number of empty stomachs ! ] 0

Aquatic lnsects
Ephemmaroptera Nymohs

Saet|dae 35 30 $.2 5.0 1 4
Ephamorel | idae 9 80 10 2%.2 1.3 7.4 3 4 2
Heptageni i doe 40 10 40 3.9 0.3 3.2 3 1 2
Laeptophiabl idae 15 10 1.6 1.0 2 t
Cdonata = Aniscotera ] 10 1.3 1.5 1 H
Plecoptera Nymohs 33 50 10 12.2 6.5 0.2 3 2 2
Magaloptera - Sialidoe 10 0.5 1
Neurcotera -~ Sisyridas 10 0.1 1
Trichcptera Larvae 80 100 90 33.6 4.9 13.5 7 5 6
Trichcprera Pupae 20 20 0.7 1l 1 !
Colecptera Adults 15 10 10 0.6 Q.1 1.0 1 1 2
Coleocptera Larvae 25 2.5 2
Diptera
Athericidae Larvae 20 3.8 !
Chironomidae Larvae 40 70 a0 3.1 1.2 6.6 3 5 17
Chironomidae Pupae 20 10 1.4 0.5 2 1
Smpidigae Larvae b} 30 0.1 0.4 1 1
Heleidae Larvae 5 0.1 ]
Simuliidae Larvae 30 50 30 3.0 2.3 3.8 ] 9 25
Tipul idae Larvae 20 20 0.3 0.7 1 1
Unidentified Olptera Larvae 10 0.2 I
Qther Aguatic Orgnnism
Hydracarina 20 10 . 0.2 0.1 1 1
Terrestrial Arthropods
Eshemaroptera Aduit 20 10 30 1.9 3.3 7.9 t 9 7
Ptecoptera Adults 30 0.3 t
Hemiptera
Hamoptera 30 1e2 3
Trichoptera Adults 70 50 10.7 9.5 2 6
Lepidootera Larvae 30 30 18.3 14,0 b} 3
Hymonootara H 20 1.6 Q.3 3 1
Coiecotera 30 30 3.4 $.9 3 !
Otprera 5 30 30 0.3 5.5 0.8 1 0 2
Arachnida '5 s 2.5 0.3 ! 1

Col lambala 20 0.2 1




Table !9, Stomach contents of brook trout.collected in Block 82° 3ear 8rock, York County, New Brunswick, 1982,

Per ceant cccurrence

Mean per cent
cantribytion to voiums

Mean no, ger sTommch

20 May 4 lune 9 June 2! lune 20 M2y & June 9 Jure 21 June 20 Mgy 4 June 9 June 21 June
Number of #ish in sample i0 10 10 o
Number of espTy stomachs o 0 9 0
Aguatic lasects
Ephemeroptera Nymohs
8aatidae . 10 50 29 0.5 2.3 1.6 1 4 3
Ephoamral | {cae 70 100 50 60 7.5 6,4 9.1 4.6 ! 4 [] 3
Heptageniidae 40 30 50 20 2.7 0.9 7.2 0.9 1 t 3 2
Loptophlabi idae 90 30 8.8 2! 8 2
Odonata - Anisoptera 20 10 8.0 3.5 1 3
Plecoptara Nympns 80 70 0 40 3.9 4,1 4.7 4,8 2 b 2 8
Hemiptera 10 0.1 1
Megalopters = Sialidae 10 0.6 2
Neuropters - Sisyridae 30 0.7 3
Trichoptera Larvae 20 90 90 100 34,7 16.6 29.8 42.5 14 9 135 14
Trichoptara Pupae 20 60 29 30 5.4 1.3 1.1 1.1 1 | 12 i
Colecptera Adults 10 30 40 20 0.5 0.9 2.5 Q.4 1 13 2 !
Colecptera Larvae 50 0.8 2
Pseohnidae 10 0.t !
Diptera
Athericidae 10 10 o3 Q! 4 2
Chirononmidae Larvae s0 80 100 L] 1.5 2.3 6.3 1.5 3 12 0 ]
Chironomidae Pupae 50 40 2.3 2.0 9 4
Zmp !dIdae $0 20 30 10 4.3 0.2 0.3 9.1 2 1 2 2
Heleidae Larvae 20 40 10 2.5 o2 Q.1 ] 4 1
Heloidae Pupae 0 10 0.! 9.1 ! 1
Simuliidae Larvae 10 so 80 30 0.1 1.2 15.4 0.3 1 3 13 3
Simul i idae Pupae 29 10 H 0.6 0.2 0.5 2 1 1
Tipuiidae 20 40 19 40 6.5 1.5 Q. 0.9 1 2 1 1
Unidentiflod Olotera Larvas 13 Q! §
Other Aquatic Orjanisms
Fisn 10 1.5 8
Fish Sgg 10 9.2 !
Hydracarina 30 30 30 0.3 Qo3 1.3 1 2 3
Oligeenaata 30 1.} 2
Terrestrial Arthrocods
Spheraroptera Adult 40 40 2.8 4.2 4 1
Plecopters Adult S0 40 10 40 1.5 1.6 Q.1 1.6 4 H 3 !
Hemiprera 10 20 9] S.l 5 !
Homop tera 60 L] 40 5.3 Q.t 5.2 12 2 1]
Trichoptera Adult 170 40 70 S.4 3.4 5.0 4 9 7
_epidoptera Acult 10 0.2 !
Lopidoptera Larvae . 10 £ 20 30 0.5 4.1 0.3 ot ! 9 1 3
Hyoanoptera 10 so 10 30 9.2 led %1 1.0 1 9 2 2
Fornicidae 10 Q! 1
Coleoptera 40 20 30 1.3 9.7 3.6 4 ! 3
Diptora 0 60 60 50 [ 1%} 7.7 Sot 17.5 4 32 H 12
Arachnida 20 70 1] 20 0.2 4.5 0.1 26 1 9 1 3
Coilentala 10 20 10 9.5 0.2 Q! 1 2 2

® treated with 70.0 g Al/ha MATACIL®

180F + Insecticide Of fusnt 385 ar 0630 ADT & lune and again at 0550 AT 9 June 1962,



Table 20.
Srunswick,

Stomach contenrs of Srook Trout collected in untreated McKenzie 3roock centrol, York Sounty,
1982,

Per cont occurrence

Mazn ger cent
coatribyuticn To volume

Mean nos per stomach

20 May 10 June 21 June 20 May 10 June 2! June 20 May 10 June 21 June
Number of tish In sampie 10 10 10
Nuzber of erpty stomachs [} 0 ]
Aquatic lnsects
Ephemeroptera 'ymphs
Baetidae ] 20 10 1.0 0.6 0.2 1 1 '
Ephanaraei | idae so 40 30 4.8 5.3 1,9 2 ! 1
Heptageni [ cae 19 30 10 0.5 4.8 2.0 1 ! 4
Unidentitied 20 0.2 t
Plecoptera Nymohs 7 20 60 7.0 0.6 6.4 3 1 2
Neurootera - Sisyridae 10 0.3 5
Trichootera Larvae 80 80 100 28.0 30.9 26.3 14 b] 7
Trichoptera Pupae 10 [] 40 0.t Q.1 12.0 1 ' 3
Colaecptrera Adults 10 30 1o 1.0 4,2 [N 2 2 1
Diptera
Athericldoe 0 30 0.5 2.4 1 2
Chironcmidae Larvae 90 30 80 10.7 3.2 6.0 " 4 10
Ghrironoridae Pupae 10 30 20 1.4 0.8 0.8 1 2 10
Smpididae Larvae 30 0.3 1 1
Hotleldao Larvae 10 10 0.t Q.1 i i
Heleidae Pupae 20 0.4 3
Simutlidae Larvae 80 10 10 13.3 0.8 0.3 36 4 !
Simul tdae Pupae 10 0.2 1
Tipulidae Larvao 13 10 20 1.5 3.5 0.5 2 2 1
Unidentitied Pupae 10 0.3 !
Other Aguatic Organisms
Fish ] 4.5 1
Hirudinea 10 4.3 2
Mydracarina i0 20 20 0.2 2.1 9.2 2 1 2
0l igochasta 10 0.t 1
Terrastrial Arthrovods
Eohemercotera Adult 30 10 20 3.3 2.0 1.3 2 1 ]
Plecoptera Adult 50 30 20 7.5 2.4 0.6 3 ! !
Hemiptera 29 10 1.0 2.0 2 2
Hemoptera 10 20 70 1.0 0.6 4.4 ! | 2
Trichootara Adult 20 40 0.6 39 4 3
Lepidoptera Larvae 20 40 20 LS| 17,3 2.9 1 7 1
Hymancotera ‘0 10 20 0.2 .2 1.2 3 1 !
Formicidae 23 3.6 4
Colecotara 30 30 60 s.7 7.8 [19] 2 3 l
Jdiptera 20 40 30 1.6 3.0 10,0 1 7 7
Arachnida 19 3¢ 50 3.8 2.3 2.7 1 2 2
Collembola 10 10 0.3 .0 3 1
Gastropoda = Slug 10 3.9 3




