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1. INTRODUCTION

Studies were conducted by the Environmental Impact Section of the
Forest Pest Management Institute in Quebec in 1977 (Kingsbury, 1979),
and again in 1979 (Kingsbury and Holmes 1980), to assess the effects
of aerial applications of the candidate forestry insecticide RELDAN®
(chlorpyrifos-methyl) on aquatic ecosystems. Further studies were
carried out in New Brunswick in 1980 and were expanded to include
effects on forest songbirds and terrestrial arthropods. A preliminary
analysis of the results of the 1980 study is presented in this report.

2. SITE DESCRIPTION

Environmental impact studies were conducted in a 400 ha spray
block located approximately 8.4 km southeast of the town of Allardville
in Gloucester County, New Brunswick (Figure 1). The nearest operational
spray blocks were located about 10.5 km to the southwest and 7.0 km to the
south, and the nearest experimental block was 1.7 km to the southwest.

Terrestrial impact studies were conducted along a gravel fire road
which transected the southeastern end of the spray block (Figure 2).
Vegetation survey points were located at 120 m intervals along this
transect, 60 m on either side of the road. The predominant species
present and their relative abundance at these survey points were
presumed to be fairly indicative of the vegetative complex of this
portion of the block as a whole (Table 1).

A control bird transect was located approximately 3 km further east
on the same road (Figure 1). Vegetation was surveyed in the same manner
as described for the treatment block (Table 1). The control area for the
terrestrial invertebrate knockdown study was located about 500 m south
of Highway 360, 7.7 km east of Allardville (Figure 1).

Within the spray block, aquatic impact studies were conducted in
North Brook, a small headwater trout stream approximately 2-4 m wide and
15-50 cm deep, with a moderate current and rock and gravel bottom
(Figures 1 and 2). Discharge measurements taken on 8 June and 15 June
were 0.08 and 0.07 m3/sec respectively.

Two streams, Bass and Little Brooks, were used as controls for the
aquatic studies (Figure 1). Bass Brook is 2-4 m wide, 10-40 cm deep, and
has a moderate current and rocky bottom. Discharges on 8 June and 15 June
were 0.12 and 0.14 m3/sec respectively. Little Brook is 3-5 m wide, 15-60
cm deep, and has a moderate current and rock and gravel bottom. Discharge
on 8 June was 0.13 m3/sec.

Water quality parameters were measured periodically in North and
Bass Brooks using a Hach Kit, Model AL-36B and are summarized in Table 2.
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Table 1. Relative abundance of predominant plant species in the treatment block
and control area.

TREATMENT
Uverstory : Understory
Major Specices fercent Major Specles Perceat

Red maple Acer rubrem L. 319.6 Red waple Acer rubrim L. 21.7
White spruce Picea glauca (Hoeach) Voss. 38.3 Halsam flr Abies balsamea (L..) MLLL. 12.1
Beech Fagus grandifolia kbeh, 15.8 Striped maple Acer pensylvanicwn \.. 13.6
White birch Betula papyrifem Maxsh. 2.8 Awerican basswoeod Tilia americana L. 9.4
Cedar Thuja ooccidentalia V.. 1.4 Uhite spruce Picea glauca (Moench) Vass, 1.5
Ralvaw fir Abies balsamea (L.) MilL. 1.0 Beech Fagus grandifolia Ehch. 7.2
Uhite plae Pinue etrobus L. 0.7 Mountaln maple - Acer apication lLam. 7.2
Hountaln maple Acer epliontm Lawm. 0.3 Simooth alder Alnus serrulata (Alt.) VLI, 4.0

Speckled alder Alnus rugona (ba Rol) Spreng, 2.5

Willow Salix V.. 1.8
Yercent cover of overstory « 43,0 fercent cover of understory = 46.0

CONTROL.
Overntory Understory
HaJor Spuecies Percent Msjor Specles Percent

Red maple Acer rubmam L. 32.7 Balsam Ffix Abies balsuamea (L..) MIl1. 43.9
White bicch Betula papyrifcera Marsh. 18.0 Red maple Acer rubruwn L. 11.3
Black spruce Picea maviana (ML11.) HSP 15.4 Black spruce Picea mapriana (M111.) BSP 11.1
White spruce Picea glauca (Moench) Voss, 14.5 White birch Betula papyrifera tarsh. 10.0
Witee pine Pinus atrobus L. 7.2 Wilte spruce Picea glauca (Moench) Voss. 9.1
Yellow blich Betula lutea Michx. 7.3 Rhodora Rhwdora canadense (1..) Torr. 4.7
Beech Fagus grandifolia Ehch. 1.8 Pin cherry : Prunus pensylvanica .. 2.3
Baloaw fir Abies balsamea (1..) BL)Y. 1.3 Yellow blrch Betula lutea Mlchx. 1.0
Pin chercy Pronus penaylvanica (L)) Mill, 0.7 Speckled alder Alnus rugosa (bu Rol) Spreng. 1.0
Nemlack Pouga canadennts (L.) Cavr. 0.6 Splraca Spiraea sp. v.7
Peccent cover of overstory = 36.5 ) Percent cover of understory = 48.1




Table 2. Water quality parameters in study streams, Gloucester County, New Brunswick,
31 May - 1 August 1980.

Temperature Dissolved 04, Hardness Alkalinity

Sampling Station Date (°c) pH (mg/2) (gpg CaCO3) (gpg CaCOj)
North Brook 31/5/80 8.0 6.5 11

21/6/80 10.0 8.0 10 4

27/6/80 14.0 7.0 9

1/8/80 13.0 6.5 10 2 1
Bass Brook Control 31/5/80 8.5 7.5 11

21/6/80 12,0 7.0 9 6

26/6/80 14.5 7.5 9

1/8/80 16.0 7.0 7 3 1
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3. SPRAY APPLICATION

RELDAN® was applied twice, with a six day interval between
applications, at a rate of 0.070 kg/ha active ingredient in 1.46 %/ha of
0oil solution. A small amount of Automate B dye was added to facilitate
deposit assessment. The actual spray mixture consisted of:

RELDAN® (XRC-0057)! 65.92 9.7% by volume
Insecticide diluent 5852 601.92 88.3% by volume
Automate B dye3 13.62 2.0%Z by volume

Application was by a Cessna Agtruck equipped with four AU3000
Micronair® atomizers. Spraying commenced at 2015 ADT on 11 June 1980
with the plane making its initial pass along the northeast edge of the
block. Subsequent swaths were made along parallel lines 60 metres apart,
progressing toward the southwest edge of the block. The last pass of
the first application was at 2119 ADT. The second application began at
0546 ADT and was complete by 0653 ADT on 17 June 1980. The same basic
flight pattern was followed. Meteorological conditions at the time
of the spray applications are summarized below:

First application Second application
Temperature (°C) 10.4 9.8
Relative Humidity (%) 52.4 95.8
Wind Speed (km/hr) 3-6 0-3
Wind Direction WSW NW
Cloud Cover (%) 80 10

4., SAMPLING METHODS
Methods used for deposit assessment and biological sampling were
similar to those described by Holmes et al. (1981).
5. RESULTS AND DISCUSSION

Deposit

Deposit results are summarized in Table 3. Deposit along the road
was very similar for both applications. At the aquatic sampling station

1pow Chemical of Canada, Ltd., Sarnia, Ontario.
2Shell Canada Ltd., Toronto, Ontario.
3Morton Williams Ltd., Ajax, Ontario.



Table 3.

Deposit assessment summary for the RELDAN treatment block*, sprayed 11 and 17 June 1980
Gloucester County, New Brunswick.

RELDAN®  Flvat appllcation lustrean
Stream bank
Road

[nstream
Stream bank
Road

Second appllcatlon

CONTROL Firat applicatlion
Second application

Colorimetry Spot Countlug

No. of Mean drop Mean volume Mean X of Mean volume Mean 4 of
depos it density deposited emitted volume deposited emfLeed volume
sanmplers drops/um2 /i s recovered L/ ha fecovured

6 12.43 0.23 15.48 0.38 26.0

6 7.24 0.15 10.3 0.19 13.0

10 11.00 0.14 9.6 0.34 23.3

6 16.57 0.51 34.9 1.00 68.5

6 7.21 0.18 12.3 0.38 26.0

10 9.08 0.14 9.6 0.28 19.2

. 0.81 0.04 2.7 0.02 1.4

1 0.15 0.04 2.7 <0.01 < 0.1

*spray emisaton rate of 1,46 t/ha
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however, a heavier deposit was received from the second application than
from the first, with deposit on instream samplers almost three times that
on stream bank samplers. Some drift of spray products was measured
following each application at the extreme western end of the control bird
transect.

Deposit values obtained by spot counting were significantly higher
than those obtained by colourimetry. This differs from what has been
reported by Holmes (1979), Kingsbury and McLeod (1979) and Kingsbury et al.
(1980), but agrees with the results of Millikin and Mortenson (1980a and b).
As explained by Kingsbury et al. (1980), colourimetry probably gives a
truer indication of actual volume deposited.

Insecticide Residues

Chlorpyrifos-methyl residues in water and fish tissue were determined
by the Analytical Chemistry Section of the Forest Pest Management Institute
using methodologies described by (Szeto and Sundaram, 1981 MS).

Water

The results of analyses of stream water samples from Station A (Figure 2)
demonstrate a rapid disappearance of chlorpyrifos-methyl residues from
flowing water (Table 4). The highest residues measured at this station
were 88 ppb, % hour after the first application, and 212 ppb, 5 minutes
after the second application. These decreased to non-detectable levels
(<0.025 ppb) within 42.5 hours and 99 hours of the first and second
applications, respectively. Residues in stream water samples collected
just below the downstream edge of the spray block (Station B) peaked
slightly later and at a much lower level (2.24 ppb and 12.30 ppb, 3 hours
after the first and second applications, respectively), but persisted for
about the same length of time.

In general, residues were higher, and persisted longer, after the
second application than after the first. This is consistent with the
finding that deposit at the aquatic sampling station was approximately
2-3 times heavier for the second spray (Table 3).

Fish

Residues of chlorpyrifos-methyl were detected in brook trout and
slimy sculpin tissues within a few days of each insecticide application,
but by 9 days after the second application had declined to a trace (<3.0 ppb)
(Tables 5 and 6). Residues were generally higher in brook trout than in
sculpins. The fact that residues were detected in brook trout ranging
from 11.4 to 46.4 ppb, and in slimy sculpins ranging from 5.2 to 18.2 ppb,
even though residues in water at the time were either at trace levels
(<0.05 ppb) or lower, suggests that this insecticide has a fairly high
potential for concentration in fish tissues.



Table 4. Chlorpyrifos-methyl residues in stream water following a split
application of RELDAN®

Time afver
application

Chlorpyrifos-methyl

Time after

Chlorpyrifos-metrhyl

Flrst Application

Second Applicattion

m
.5

h
.5

2 h
2.5

in

h
h
f
h
h
h

(ppb) application (ppb)
5.50 11 wln 0.49
88.00 0.5 h 0.98
7.96 1h 0.95
1.73 1.5 h 1.08
1.05 2 h 1.68
0.87 2.5 h 1.63
1.01 3L 2.24
0.60 9 h 0.54
0.14 18 b 0.15
N.D. 42,5 h Trace
N.D. 62 h N.D.
N.D. 85.5 h N.D.
N.D, 110 b N.D.
212.00 10 win 0.47
21.60 0.5 h 4,21
2.34 1h 3.54
4.80 L.5h 31.74
3.30 2 h 6.41
3.16 3h 12.30
2.26 4 h j.70
1.42 6 h 1.42
0.16 28.75 h 0.08
0.06 50 L 0.05
I'race 75.5 h Trace
N.D. 98.8 h N.D.
N.D. 123.3 h N.D.
N.D. 147.3 h N.D.
N.D. 172.3 h N.D.
N.D. 192.5 h N.D,
N.D. 219 N.D.
N.D. 240.5 b N.D.

H.D, = not detcectable (<0,025 ppb)

Trace = <0.05 ppb



Table 5. Resldues of chlorpyrifos-methyl in brook trout tissues following a split application of

RELDAN®
Total length (nun) %% Body_weight (g)** Chlorpyrifos-methyl (ppb)
Date Number of fish analysed X, Range X, Range X, Range
13 June 4 124, 120-127 17.1, 14.0-18.8 34.3, 21.6-46.4
20 June 4 129, 127-130 19.4, 17.4-20.9 29.1, 11.4-41.1
26 June 4 129, 124-134 22.1, 18.3-25.4 Trace
3 August 4 128, 125-132 19.4, 15.5-23.3 N.D.

*application at 2033 ADT on 11 June 1980 and again at 0606 ADT on 17 June 1980
**tail lengths and body weights were measured after fish had been frozen and thawed
Trace = <3.0 ppb
N.D. = not detectable (<1.5 ppb)

-0‘[-



fable 6. Residues of chlorpyrifos-methyl in slimy sculpin tissues following a split application of

RELDAN®#*
Total length (mm)**  Body weight (g)** Chlorpyrifos-methyl (ppb)
Date Number of fish analysed X, Range X, Range X, Range
13 June 6 72, 64-80 3.7, 2.2-5.7 10.1, 4.2-18.2
20 June 6 70, 64-81 3.6, 2.9~ 5.4 8.8, 5.2-12.6
26 June 10 58, 51-77 2.2, 1.5- 4.1 '1‘::ace
3 August 10 S8, 47-69 2.0, 1.0- 3.1 N.D.

*application at 2033 ADT on 11 June

Trace = <3.0 ppb
N.D. = not detectable (<1.5 ppb)

1980 and again at 0606 ADT on 17 June 1980
*krail lengths and body weights were measured after fish had been frozen and thawed

_'[’[_
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Terrestrial Studies

Terrestrial Invertebrate Knockdown

Knockdown of terrestrial invertebrates from balsam fir and alder
(stream bank cover) occurred immediately after application. Numbers did
not return to normal until 2 and 3 days after the first and second
applications respectively (Figures 3 and 4). Increased numbers collected
on the last day of sampling were not pesticide~related, as similar
increases were observed at the control site. Effects were more pronounced
following the first application than the second, even though deposit along
the road was similar for both sprays, and significantly higher along the
stream for the second spray. The first application was an evening spray,
however, and warmer temperatures may have resulted in increased insect
activity, and consequently increased exposure to the insecticide.

Knockdown from balsam fir was composed primarily of small flying
Diptera (mainly Chironomidae, Sciaridae, and Mycetophilidae) (Appendix I,
Table 1), although a slight effect on Hymenoptera and Coleoptera:
Staphylinidae was also noted. A large number of Diptera were collected
6 days before the first application from the balsam fir treatment buckets.
These were mostly live Sciaridae taken from one bucket located in a swampy
area, however, while those found after treatment were dead. Very few
invertebrates were collected from the control buckets (Appendix I, Table 2).
Post-spray samples taken along the treatment stream contained slightly
higher numbers of Diptera (Sciaridae, Chironomidae, and Pharidae), Araneida,
Plecoptera and parasitic Hymenoptera (Appendix I, Table 3). Increases in
the number of Staphylinidae collected were well within natural increases
exhibited on control (Appendix I, Table 4). There was no observed knock-
down of Lepidoptera larvae associated with either treatment.

Birds

Pre-spray populations were estimated to be 172 birds of 34 species on
treatment and 176 birds of 30 species on control (Appendix II, Tables 2 and
3). The 10 June census was excluded from the data compilation as adverse
weather conditions (light rain and cold temperatures) resulted in abnormally
low numbers of birds being censused on that date. The treatment population
remained stable throughout the study with an overall increase in activity
during both post-spray time periods, a trend which was more pronour.ced than
on control. There were no missing family groups following treatment, and
no significant reductions in any one family (Figure 5). There was also a
slight increase in diversity (Appendix II, Table 2).
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Territory analyses of selected species occupying niches
of varying exposure to the insecticide (Appendix III, Figures 1-12),
indicated that the number of territories established during the pre-spray
time period, and the average number of days these territories were
observed to be occupied, remained fairly constant or were similar to trends
exhibited in the control area (Table 7). Where a reduction in the number of
territories was observed on treatment but not on control (e.g., least
flycatcher, baybreasted warbler, Tennessee warbler), post-spray sightings
were usually too infrequent to constitute a territory (minimum of 2 days
required). In these cases 'single records' confirmed the male's presence
in the vicinity of the territory (Appendix III, Figures 5 and 7). For the
least flycatcher, although no sighting was made in one of three territories
after the second application, the two remaining territories were unaltered,
suggesting that there was no adverse effect on the population as a whole
(Appendix III, Figure 1). Although territory reductions of the ruby-
crowned kinglet were noted on both treatment and control, the reduction was
greater on treatment, and shifting of territories from the pre-spray
locations occurred, while control territories were stationary (Appendix III,
Figure 2). A similar situation was observed with the yellow-rumped warbler,
for which territorial shifting from pre-spray locations was more pronounced
on the treatment block (Appendix III, Figure 9). Overall, there was no
evidence of territorial abandonment by shrub or canopy feeders, two
groups which are, by virtue of their feeding niches, potentially highly
exposed to insecticide applicationms.

Aquatic Studies

Drift

The first insecticide application appears to have had little or no
effect on aquatic invertebrate drift (Figure 6). Although small increases
in the drift rates of Diptera: Simuliidae and Chironomidae, Ephemeroptera:
Baetidae, Trichoptera: Brachycentridae and Coleoptera: Elmidae were noted
in the treatment stream following the first application, at least some of
these increases can be attributed to the normal diurnal variation in drift,
since similar increases were also noted for Simuliidae, Baetidae and
Elmidae in the control stream (Appendix IV, Tables 1 and 2). This diurnal
variation in drift is found at all times of the year and is related to the
light and dark periods, usually with a peak shortly after the dark begins
(Hynes, 1972).

Significant increases in drift were noted for several taxa following
the second application (Figure 6; Appendix IV, Table 1). Simuliidae and
Chironomidae appeared to be most affected w1th increases in drift up to
50 X and 40 X their pre-spray morning averages of 0.25 and 0.07 organisms/m
respectively. Smaller increases were noted for Plecoptera (18 X),

Baetidae (5 X), Brachycentridae (4 X), Diptera: Tipulidae and Hemiptera:
Gerridae. No similar increases were noted in the control stream (Figure 6;
Appendix IV, Table 2).



(A%

- 17 -

Table 7. Changes in the number of territories and the average
number of days each territory was occupied.

Concrol Teataenc
Number of Average aumber Number of Average aumber
territories of days tarricories of days
Teeds in flizhec
Least flycatcher +1 ‘ S* -1 -1
Canooy Zzedars
Rusy-crowned xinglec -2 S -2 -1
Solitary vireo -2 -4 S -1
3lackburnian warbier S -1 S 3
Baybreastad warbler -1 -2 . =2 +1
Rose-breastad grosbeak S -3 +1 S
Sarub feeders
Taonegsee warbler -1 S -2 3
Magnolia warbier S -1 +7 -1
Yallow-rumped warbler S -1 S -1
Ground fzeders )
dermit zhrusa -3 +1 S +1
Ovenbird -3 s +1 -2
Whice-throacad sparrow -1 -2 +1 3
Total Change S -13 +3 -3

*S: same
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Muirhead-~Thompson (1978a,b) has studied the lethal and behavioral
effects of chlorpyrifos-methyl on a range of stream macro-invertebrates
in the laboratory under simulated stream conditions. He found that nymphs
of the mayfly Baetis (Ephemeroptera: Baetidae) were readily activated by
the insecticide, leading to detachment and downstream drift, while '
activation and drift of SZimuliwn (Diptera: Simuliidae) larvae appeared to
be delayed. These observations were confirmed in the present study where
peak drifts of Baetidae were recorded immediately after application, but
not until 6 hours later for Simuliidae. On the other hand, although
Muirhead-Thompson's experiments with Brachycentrus (Trichoptera:
Brachycentridae) showed little sign of activation, with the majority of
exposed larvae dying in situ, in the present study Brachycentridae were
observed to drift in response to the insecticide treatment. Muirhead-
Thompson has also shown that, in the laboratory at least, Simuliwn are
more tolerant to chlorpyrifos-methyl than are Baetis. Nevertheless, in
our field studies, Simuliidae exhibited a greater response to the
insecticide, in terms of increased drift, than did Baetidae.

Knockdown of terrestrial organisms (adult Diptera) into the treat-
ment stream following the first application was slight (Figure 7;
Appendix IV, Table 3). Knockdown was somewhat greater after the second
application, with adult Diptera, Collembola, adult Hymenoptera and
possibly Homoptera, the groups most affected. No similar increases in
drift were noted in the control stream (Figure 7, Appendix IV, Table 4).

Artificial Substrates

No significant reductions in numbers were noted in any taxa in
samples collected from the treatment stream immediately after the two
insecticide applications (Appendix IV, Table 5). Over this same period,
Trichoptera: Hydroptilidae, adult Elmidae, Chironomidae and Diptera:
Empididae all significantly increased in abundance. By the time of the
+51 (+45) day post-spray sample, (i.e., 51 days after the first spray and
45 days after the second spray) numbers of Hydracarina and Brachycentridae
were significantly reduced in the treatment stream, while numbers of
Ephemeroptera: Heptageniidae and Leptophlebiidae, Megaloptera: Sialidae,
Trichoptera pupae, Elmidae larvae, Diptera: Tipulidae, Heleidae and
Chironomidae were all significantly increased. Similar trends were observed
for Hydracarina, Heptageniidae, Leptophlebiidae, Elmidae larvae, Tipulidae
and Heleidae in the control stream (Appendix IV, Table 6). The net effect
of all of these individual increases and decreases in abundance on total
standing crop is seen in Figure 8.

Surber Samples

Brachycentridae numbers gradually declined over the course of the study
in the treatment stream, from a high in the pre-spray samples to a low in
August (Appendix IV, Table 7), a pattern similar to that seen in artificial
substrates. Heleidae and Trichoptera: Odontoceridae numbers were also
reduced in the treatment stream towards the end of the study. None of these
taxa were represented in significant numbers at any time in Surber samples
from the control stream (Appendix IV, Table 8). Apart from these three
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examples, patterns of seasonal change in abundance of aquatic invertebrates
were generally quite similar in the treatment and control streams (Figure 9;
Appendix IV, Tables 7 and 8).

Rock Samples

Because of the extreme variability inherent in this type of sampling,
it is impossible to tell whether the insecticide applications had any signif-
icant effect on individual aquatic invertebrate populations. Total standing
crop was not reduced, however, (Figure 10; Appendix IV, Table 9).

Numbers of Baetidae and Chironomidae increased very significantly in
the +51 (+45) day post-spray sample from the treatment stream (Appendix IV,
Table 9). Increases were also noted at this time for Baetidae and Chironomidae
in the control stream, but these were of much smaller magnitude (Appendix IV,
Table 10).

Caged Fish '

No mortality of caged fish was observed in either the treatment or
control stream up to 10 days after the second insecticide application. 1In all,
fish were caged for a total of 22 days without food and this was reflected in
their very poor condition at the end of the study. Fulton's coefficients of
condition (K) ranged from 0.80 to 0.99 (mean 0.90) for the 25 brook trout,
Salvelinus fontinalis, caged in North Brook, from 0.96 to 1.12 (mean 1.04) for
the 5 Atlantic salmon, Salmo salar, caged in North Brook, and from 0.63 to
1,06 (mean 0.91) for the 25 brook trout caged in the control stream
(Little Brook). Brook trout sampled for stomach content analysis at this time
had condition coefficients ranging from 1.06 to 1.39 (mean 1.23) for
North Brook, and from 1.09 to 1.34 (mean 1.20) for the control stream
(Little Brook).

Fish Diets

Detailed changes in brook trout and slimy sculpin Cottus cognatus, diets
are summarized in Figures 11 to 15 and Appendix V Tables 1 to 10, and only
general trends will be described in the following text.

Brook Trout

Throughout the study period, Ephemeroptera nymphs and Trichoptera larvae
were important food items in the diets of North Brook brook trout, ranging
between 52.1 and 68.7 percent of the total volume of food organisms consumed.
Several other aquatic invertebrate taxa, including Plecoptera, Coleoptera
and five families of Diptera, were consumed in lesser amounts. Terrestrial
arthropods were not a particularly important food source for brook trout at the
time of the first two samples, but increased in importance as the season
progressed.

In terms of the volume of food eaten by North Brook brook trout, two
points are worth mentioning:
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Figure 14, Dietary changes in slimy sculpins sampled from North Brook
" (abbreviations are explained in Table 8).
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Table 8. Codes used to represent various food items in the diets
of brook trout and slimy sculpins from the treatment
and control streams.

TA terrestrial arthropods

AT aquatic insects

Ple Plecoptera

Eph Ephemeroptera

Gdon Odonata

Hem Hemiptera

Meg Megaloptera i
Tri Trichoptera

Col Coleoptera

Tip Diptera: Tipulidae

Sim Diptera: Simuliidae

Chir Diptera: Chironomidae

Hel Diptera: Heleidae

Tab Diptera: Tabanidae

Misc Miscellaneous

0 other aquatic invertebrates

Am Amphibian eggs




- 31 -

1) the least amount of food was eaten on 20 June, 3 days after the second
insecticide application. This is the same sample in which terrestrial
arthropods became an important food source.

2) the greatest amount of food was eaten on 26 June. Several brook trout
stomachs contained large numbers of emerging mayfly nymphs on this date.

Ephemeroptera and Trichoptera were also important food items in the
diets of Bass Brook brook trout up to 19 June (35.0 to 72.1 percent of the
total volume of food organisms consumed). Terrestrial arthropods increased
significantly in importance in the 25 June sample however, with a
corresponding reduction in importance of aquatic invertebrates in general,
and Ephemeroptera and Trichoptera in particular.

Up to 25 June, Little Brook brook trout were feeding on a variety of
aquatic and terrestrial invertebrates, with aquatic invertebrates making up
between 63.8 and 79.8 percent of the total volume of food organisms
consumed. Terrestrial arthropods increased significantly in importance in
the 2 August sample, however. Aquatic invertebrates, particularly Simuliidae
and Chironomidae, but not Trichoptera, were reduced in importance at this
time.

Slimy Sculpins

Ephemeroptera and Trichoptera were the two most important food items
in the diets of North Brook slimy sculpins between 31 May and 26 June
(63.5 to 87.7 percent of the total volume of food organisms consumed).
Plecoptera, Simuliidae, Chironomidae and Heleidae were also eaten in
significant amounts. Chironomidae increased in importance in the 2-3 August
sample to make up 71.0 percent of the total volume of food organisms
consumed. In this sample, Ephemeroptera and Trichoptera were significantly
reduced in importance, while Plecoptera and Heleidae disappeared from the
diet altogether.

Chironomidae and Simuliidae were the most important food items in the
diets of Little Brook sculpins between 2 and 25 June. Trichoptera were
important in the 25 June sample as well however, and by 2 August contributed
38.7 percent to the total volume of food organisms consumed.

Condition Coefficients

Condition coeffficients for brook trout sampled from the treated
stream (North Brook) and the two control streams (Bass and Little Brooks)
were in the same general range (Figure 16), suggesting that the insecticide
applications did not have any significant effect on the general well-being
of brook trout populations.
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7. SUMMARY AND CONCLUSIONS

1) Knockdown of terrestrial invertebrates was slight, involving primarily
small flying Diptera, but also Hymenoptera, Araneida and Plecoptera.
Effects of the first spray were more pronounced, presumably due to
warmer temperatures and increased insect activity.

2) The population of forest songbirds in the treatment block remained
stable throughout the study period, with little evidence of territorial
disruption as a result of the insecticide applicationms.

3) Peak levels of chlorpyrifos-methyl in stream water were 88 ppb,
% hour after the first application, and 212 ppb, 5 minutes after
the second application. These decreased to non-detectable levels
(<0.025 ppb) within 42.5 hours and 99 hours of application, respectively.
Residues of chlorpyrifos-methyl were detected in fish tissues within a
few days of each application.

4) Although the first application appeared to have little or no effect on
aquatic invertebrate drift, a 19 X increase in drift was noted for the
second application. Simuliidae and Chironomidae were the groups most
affected, with smaller increases noted for Plecoptera, Baetidae,
Brachycentridae, Tipulidae and Gerridae. No significant depletions
were noted in the benthos.

5) Brook trout and slimy sculpin diets and condition coefficients were not
significantly altered as a result of the insecticide applicationms.

6) There was no mortality of caged brook trout and Atlantic salmon parr held
in the treatment stream up to 10 days after the second application.
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APPENDIX I

Terrestrial invertebrate knockdown in treated and
coutrol areas Gloucester County, New Brunswick.



Table 1.

New Brunswick, 5 - 23 June 1980.

tays betore or atter appllcationt
of 0,070 kg A1/ha RELDAN® -6 -5

Prespray
~4 -3 -2 -1 -0

fsewdoscorplionida
Avanelda N |
Chd topada
Howoptera

Aphididae

Other N
Coleaprera

Cavabldae adults

Staphylintdae odults .1
Scacabneldae adults
Elatertdae .l

Lompyridae adults
tnldentifled larvae
Lepldoptera
Tortviclidae larvae
Hoctuldae larvae .1
Dipera
Tipultdae adults
Psychodidae adalta
Chivonomldae adules
Biblonldae adults
Mycetophl b idae adalts
Setartdac adults
Cecidomyt bdae adules
fthagtonldae asdoles
Enpldidac aduln
Other adults .2
Unldent tfled larvae
Hymenoptrera
Foratefdae adults
Other adults .3
Unildentifled lavvae

Total tervestrial Javertebeates 3.4 .3 .2 0 902 7 811 1.2 10,4 1.4

N |
.1
.1
.1
.1
/ .3
.1 N
) A

Postupray |

Avg. 1 42 43 14 45
04 2 05 .1 .1 .1
00t 04
01 1 .04

.1
.03 ¢+ .05 2 L4 .2
.03 2 L05 .1
01t 04 .1
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L0 2 U4
]
3.0
1.2
.53 ¢ .95 3.8 .4
.1
.2
060 08 1.2 .2 L1 .t
03t 05
04 1 1) .5 N

23 .4 L2

Aapplication from 2021 to 2116 ADT on 11 Junc and sgatn (rom 0550 to 0644 AUT on )7 June 1980,

06

.02
.16
.02
.02
.02

.24

.02
04

Terrestrial invertebrate knockdown from balsam fir, Treatment Block, Gloucester

Fostspray 1)

Avg. 0 4L #2 43 44 45 16
1
1 U5 .2 .1
.
t .04
S ¥ A
.1
1 04
t .04
U4
g0 .1
.1
.1
LI
+ .34 4 -3 .2
.1
1 .54 .1
t 1.66 .6 .5 2 .6
¢ 04 .2
r .09 .}
2. .1
t .50 LTS S 2 | ]
.1 .1
.1
y .22 .1 .1
04
4,42 1.91.0 .8 .3 .6

.3 15

County,
Avg.
Oy 04
U4 2 08
LY 04
00 v 04
O 0 04
A4 0 0
U008 04
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A Y I §
0 e 04
2 04
29y 27
.03 .08
01 v 04
.06 ¢ .0l
A3 8 14
03 2 05
A 04
031 .05
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Table 2. Terrestrial invertebrate knockdown from balsam fir, Untreated control, Gloucester
County, New Brunswick, 5 - 23 June 1980.

Days hefore or after application* Prespray Postapray I Postspray 11
of 0,070 kg AL/t RELDAN® -6 -5 -4 -3 -2 -1 -0 Avg. +1 42 ) 44 45 Avg. 40 +1 42 +3 44 45 16 Avg.
Aranclda .1 02 12 04 .1 .01 1 .04
Howmoptera .1 .0 2 .04
Colcoptera
Carabidae adulis .1 . .03 2 .05
Staphyl tntdae adules .1 01t .04
Scarabactdae ndulry S I | 04 2 .05
Elaterldae adules A 0L 2 04 S | 01 2 04
Ovher adults .1 02 2 04
Lepldoptera
Tortcletdae lavvae S I | 06 ¢ 10
BlpLera
Tipul ldae adulis ) 02 ¢ .04
Bibtontdae adults . .0 ¢ .04
Sclaridae adults .2 .04 £ 09 .1 N 4 09 2 .15
Cecldomytldae adults .1 .01 2 .04
Phocidae adules .1 01 ¢ .04
Other adults .1 02 ¢ ,04 .1 .2 .04 2 .08
Hywenoptera
Formicldae adules .1 .1 .03 ¢ .05
Other adults .1 .01 2 .04

Total terrestrial favertebrates .1 .3 .2 0 0 o0 0O 092 L1012 3 .1 3 1 0o 16 ¢ .13 1.3 .2 1 1 .2 1.0 .29 1 .32

Rapplication from 2015 vo 2119 ADT on 11 June and again Erom 0546 to 0653 ADT on 17 June 1980.
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Table 3.

Terrestrial invertebrate knockdown, Treatment stream, Gloucester County,
New Brunswick, 4-22 June 1980.

bays before or after applicatton®

of 0.070 kg Al/la RELDAN®

-7 -6 -5 -4 -3} -2

Prespray

Acact
Arancida
Plecoptera
Procoptera
Hemlpteras
Tiugldae
M hers
Howmoprera
Clcadel l fdue
Paylbidae
Others
Coleaptera
Carabtdae adults
Staphyl tnldae adules
Others
LepLidopleca
Tovecfctdae larvae
ildeat Lfled larvae
Digtern
Ciilrenomtdse adults
Nycetophid bdae adults
Sclavidae aduliy
Cecldomy i Ldae adults
thoridae adults
her adults
Hlysenoptera
Braconddae adults
letieamontdae adults
Chaleldoidea adults
Formlcldae adulis

Total tecrestrial fovercebrates

.02

221,404 060.60.61.20.8

1.0 1.01.0 0.4 1.2 0.81.01}.4

0.2
0.2
0.6 0.4

0,2
0.2 0.2

1.4 2.4 1.6 2.0 3.0 1,8 2,2 3.2

Postspray |1

Pougtspray |1

1 .64

Aappl leat ton at 2033 ADT on 11 June and agaln at 0606 ADT on 17 June 1980.

-1 -0 Avg. +1 42 43 44 15 Avg. 0 +1 42 13 4 1S Avg.

0.4 U2 ¢ )b
0.2 0.2 0.2 0.4 40 1 L35 0.6 0.4 0.2 0.2 0.2 .52 ¢ 1)

032 .02 0.4 1.0 0.2 232t L4

0.2 04 09
0.2 031 .08

0.2 04 2t 09
0.2 .03 ¢ 08
03 ¢ 07 0.2 .03t .08
.03 ¢+ .07 0.2 0.2 08 ¢ 11 0.2 0.2 07 ¢ 010
0.4 072t (16

0.4 0.20.20.2 .56 ¢ .82

03 1 .07

03 2,07 0.2 0%t .08

0.2 .03 ¢ 07 0.2 06 ¢ L09
.73t 40 1.6 0.4 0.6 0.4 0,2 .64t .55 1.0 0.4 0.2 .43 ¢ 46
0.2 04 09 0.2 .03 1 .08
98 ¢ .29 3.6 0.20.20.20.6 2,04 2 2,66 0.8 0.40.40.2041.6 .63 .51
0.2 05 ¢ .09 0.2 0.2 .08 £ .11 u.h 0.2 A0 7
.0 ¢+ .07 0.8 0.4 0.2 0.2 0.2 .30 v .28
0.2 .15 .23 0.20.2 0.2 A2 0 1 0.2 0.2 0.2 A0y L)
0.2 03t .08
0.4 08 ¢ 15 0.6 .12 t+ .27 0.2 0.2 02 ¢ 10
05t .09 0.2 0.6 0.2 0.2 .24 1 .20 0.2 03 ¢ 08

0.2 0.2 .08 t .11
2,2 6.4 1.6 3.4 2.4 2.2 1.2 t 1.9 4.6 2.2 1,4 1,0 0.8 3.0 2.2 1.4
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Table 4.

Terrestrial invertebrate knockdown, Untreated control stream, Gloucester County,

New Brunswick, 4 - 22 June, 1980.
Days before or after application® Prespray Poutspray | Poatspray 11
of 0,070 kg Al/ha RELDANY -7 -6 -5 -4 -3 -2 -1 -0 Avg. 11 42 43 th 145 Avg. 10 41 42 4] 4 45 Avg.
Acacl 0.2 .03 ¢ .07 0.4 .08 ¢+ .18 0.4 0.2 0.6 .20 .25
Arvanetda 0.4 0.6 0.2 0.2 17 2 .18 0.2 04 ¢ 09 0.2 0.6 0.2 0.2 208 .22
Clitfupoda 0.2 .03+ 07
Collewbola 0.4 Jdo0t .28 0.2 04 2 09
Fphemeroptera 0.2 031 .07
Homopt era
Aphididae 0.2 .03 .07 0.2 .04 ¢+ 09
Caleopterva
Carabidae adulty 0.2 0.2 W05 ¢ .09 0.2 .04 ¢ 0Y 0.2 03 v a8
Staphyl laldae adults 0.4 05 2 .14 0.8 0.6 4.0 10.6 2.4 3,68 & 4.1) 7.0 4.2 0,4 1.0 0.6 0.6 2,30 t 2.71
Elateridae adults 0.2 0.2 .05t .09
Other adults 0.2 .03 ¢ .07 0.2 0.2 08 «+ .11} 0.2 0.2 0.4 13 ¢ .16
Lepldoptera
Tortricldae larvae 0.2 04 ¢ L0Y 0.2 0.2 0.2 A0 )8
Dlptera
Tlpul idoe adults 0.2 0.2 U5 1,09 0.2 04 ¢ 09 0.4 0.4 A3y 20
Chifronomidue adules 0.4 1.8B0.41.83.41.6060.6 1.3 ¢£1.07 1.20.40,8 0.2 .52 1 48 0.4 0.4 0.8 27 0 0)
fibtiontdae larvae 0.2 W06 20 LY B
Setaridae adults 2.2 2.4 1.80.4 4.40.62.02.2 2,0 t1.2 081.008 0.41.2 .84 2 .30 0.4°0.60.20.40.40.4 A0 ¢ L))
Cecldomy { Hdue adules 0.4 0.2 0.4 0.2 A5 ¢ .18 0.2 0.2 .08 ¢+ .11 0.40.60.2 .20 2 .25
Phor Idae adults 0.2 0.2 0.2 0.2 L0 ¢ L11 0.2 0.2 0.4 16 ¢ .07 0.2 .03t .08
Other adults 0.2 0.4 0.4 13+ .18 0.4 0.6 0.2 0.2 .26t .2} 0.20.20.40.2 0.2 .20+ .1
llymeneplera
Tehnenmonotdea 0.2 .03t 07 0.2 L6 2 09 .
tehnenmonldae adults 0.4 0.4 0.4 A58 .2 0.2 0.2 0.2 .12+ .11 0.2 0.2 0.2 1010101
Braconldae adults 0.2 0.2 0.2 .08t .10 0.2 .03 ¢+ .08
Chalctduldea adules 0.4 0.4 0.2 0.4 0.2 0.2 20 L15 0.2 0.4 0,2 62 17 0.2 0.2 07 ¢ L0
Formicidae adults 0.2 03 ¢ .07
Othier mtules 0.2 .03 .08
4.6 4.8 12,1 4.04.27.01L.84.66.3 1 3.3 9.6 6.6 2.8 2.0 1.8 3.2 1

Total terrestrial loveriebeates 3.6 6.4 3.2 2.8 9.2 4.2 4.4

Aapplication at 2033 ADT on 1) June and agalan at 0606 ADT ou

17 June 1980.
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APPENDIX II

Population structure of bird communities on treatment
and control plots. Gloucester County, New Brunswick.



Table 1. Common and Scientific names of bird species censused.

Sclenttfic name

ACCIPUTRIDAE
Buteo platypterus
TETRAONIDAK

Honasa wnbellue
CHCULIDAE

Coceyisus erythropthalme
AVODLDAE

Chaetura pelagica
TROUNLLIDAE

Arvohilochus colubris
ALCENINIDARE

Megaceryle aleyon
PICIDAE

Colaptes  amatus

bryocopus pileatus

Sphyrapicus varius
Dendvocopor villosun

TYRANHIDAE

Myiarchus crinitus
Bupddonar flavivantris
Empidonax tradllii
Bapidonax mininue
Contopus virena
Huttallornis borealis

CORVIDAFE

rerivoreus canunlensio
Cyanocitta eriotata
Cormus eorax

Corvus brachyrinchos

PARIDAE

Parus atricapillue
Parus huwdsonicus

SITTIDAE

Sitta carolinenais

Sttta canadennin
TROGLODYTIDAE

Troglodytes troglodytes
TIRDIDAE

Turdus migratoring
ylociehla guttata
Hylocichla untulata
ylocichla fuscesenn

Commnon name

Scientific name

Comnon name

Brond-wlaged hawk

Ruffed grouse

Black-bllled Cuckoo

Chluney swift

Ruby- throated hunaningbicd

Belted kingfisher

Common flicker

Plleated woodpecker
Yelluw-bellled sapsucker
Hatry woudpecker

Great-creasted flycatcher
Yellow-beltied flycatcher
Alder flycatcher

Least flycather

Easlern wood pewee

Ol lve-alded flycatcher

Gray jay
Blue jay
Comnvaon raven
Comnon crow

Black-capped chickadee
Boreal chickadee

Hillte-breasted nuthatch
Red-breasted nuthatch

Hinter wien

Amer lcan robin

Hevamit thoush
Swalngon's thrush

Veery

SYLVIIDAE

Heyulus satvapa
Regulus calendula

BOHBYCTLLIDAE
Bambycilla cedrorn

VIREONIDAE

Vireo solitarius
Vireo olivaceus

PARULIDAE

Miotilta varia
Vermivora peregrina
Vermivora yuficapilla
Parula americana
Vendvoica petechia
Dendroica mignolia
bendroica tigrina
Dendrotea caerulescens
Vendrotoa coronata
bendroica vireno
Pendroica fusca
Dendroica penaylvanica
Dendroica castanca
bendrotcea striata
Seturus aurocapillus
Seiurun noveboracensis
Oporomis philadelphia
Geothlypis trichas
wileonia pusilla
Wilsonia canadensiv
Setophaga rutietlla

ICTERIDAE

Quisealue quiscula
Molothrus ater

TURAUP LDAE
Pipanga olivacea
FRINRGILLIDAE

Richnondena cardinalis
Pheuticus ludovieianus
ligsperiphona vesparting
Carpodacus purpureus
Pinicola enueleatos
Spinus tristis

Junco hyemalis

Spisella passering
Zonotrichia albicollio
Melospisa lincolnii

Golden-crowaed kinglet
Ruby-crowned kinglet

Cedar waxwlug

Solttary viveo
Red-eyed vireo

Black-and -white warbler
Tennessee warbler
Nashville warbler
Parula wacbler

Yellow warbler

Hagnolla wacbley

Cape May warbler
Black-throated blue warbler
Yellovw-rumped wacbler
Black~throated green warbler
Blackburnlan warbler
Chestnat ~slded wvarblec
Bay-bieasted warbloer
Blackpoll warbler
Ouenbird

Northern watevthrush
Hourudng warbler
Common yellowthroat
Wilson's watbley
Canada warbler
Amerlcan Redatart

Common grackle
Crown-headed cowbird

Scarlet tanager

Cardlual

Rose-breasted grosbeak
Evenluy grosbeak

turple fluch

Uine grosheak

American goldflach
Dacrk-eyed funco
Chlpploag spasrvow
White-throated aparcow
Lincoln's spariow



Table 2

Forest bird population census

Reldan Treatment Block

Allardville, New Brunswick

2-23 June, 1980

Sune June June June June June June June

Prespray

Postspray 1

Postuspray 2

June June June June June

June June June June tune June

2 k) 4 5 6 8 10 11 12 13 14 15 17 18 19 20 21 22 2]

Family Specles 9 -8B -1 -6 -5 -3 ~1 -0 Avg. +1 42 43 44 46 Avg. 41 2 43 4 45 46 Avg.
Tetraon Ldae Rutfed Grouse 0 2 0 2 0 2 0 0 0.8 o 0 0 0 0 0.0 0 [} 0 1} 0 0 0.0
Cucul ldae Slack-bllied Cuckoo 1] (1] 0 0 [}] 1] [i] 0 0.0 O (1] (1] 2 [1] 0.4 0 V] 0 (1] 0 (1] 0.0
Apodidae Chimney Swift 0 0 1] 0 V] 2 0 (1] 0.3 0 4] V] (4] L] 0.0 0 4 4 2 0 2 2.0
Trochilidae Ruby-Lhroated

Wuwralngbicd 0o o 1 1 0 3 0 1 o8 0 1 1 2 1 10 1 0 0 0 0o 0 0.2
Alcedintdace Belted Kingfioher 0 1 1 1 1] 1 (1] 0 0.5 1 1 1 1 (1] 0.8 1 1 1 )} 2 1 L2
Flcldae Common Flicker (4] 0 0 1] o 0 0 0 0.0 0 0 0 0 0 0.0 0 0 (1] 1 1] [}] 0.2
Plleated Woodpecker ] 0 0 0 0 1] 4] 0 0.0 O 0 0 0 ] 0.0 1 0 1 0 0 1 0.5
Yellow-hellled
Sapsucker 3 3 2 1 0 1 0 2 1.5 2 1 0 2 0 1.0 0 1} 5 2 2 2 2.0
Tyrmmidae Great-crested
Flycateher ¥1 o o o0 o o o o0 01 0 O O ©O0 0 00 0 0 OO 0 0 0 0.0
Yellow-belled .
Flycatcher 0 0 0 (1] 0 1] [i] 0 0.0 O (1] (1] 1] 2 0.4 ] 2 4 2 (1] 1] 1.3
Least Flycatcher 2 4 6 6 4 2 (1} 6 j.e 2 6 2 4 2 3.2 0 2 2 2 4 4 2.3
Eastern Wood Powee 0 1] 0 0 2 2 1] (1] 0.5 0 0 ] 2 2 0.8 O V] 0 0 0 2 0.3
Ol fve-sided Flycatcher O 2 2 2 1] 2 0 0 1.0 1 2 2 2 0 1.4 1 0 2 1 4 1 1.5
Corvidae Gray Jay 1 [}] V] 1 0 0 0 0 0.3 0 1 0 [} V] 0.2 1 V] ] 0 0 0o 0.3
Blue Jay 0 [} [} 0 0 0 0 0 0.0 1} 1 ) 0 ] 0.4 O (1] i} 0 0 0 0.5
Cousnon Crow | (1] 0 0 0 0 0 1 0.3 (i) 0 1] [1] 0 0.0 o (1] (1] 0 0 0 0.0
Paridoe Black-capped Chickadee O I} (1} 2 0 2 0 (1] 0.6 0 3 0 1 2 1.2} 3 1 2 [} 0 1.2
Boreal Chickoadee [ [} 1 0 1 2 1} 4 1.1 1 3 0 0 0 0.8 0 1 2 0 0 0 0.5
Slttidae Wiite-breasted Nothatch O i} 0 [1] 0 0 1) [i] 6.0 O 0 (1] [1] 0 0.0 o0 0 0 2 0 0 0.3
Red-breasted Nuthatch 0O 0 )] 0 0 (1] V] 0 0.0 O V] 0 2 4 1.2 0 0 2 0 ] 0 0.3
Troglodytidae Winter Ween 4 6 2 0 2 4 2 2 2.8 4 4 8 2 2 4.0 2 4 2 0 2 4 2.3
Tuvdldae American Robin 3 7 1 [ 7 3 2 11 5.0 4 9 ? 1 2 4.6 0 S 1 2 5 3 2.7
tlermit Thrush Li] 5 k} 1 (1] /] 0 0 1.1 1 k) 1] 0 3 1.4 4 4 4 (1] 3 4 1.2
Swalunson's Thrush | 6 1 1 8 3 0 k] 2.9 11 12 7 23 15 13.6 5 18 23 15 14 13 4.2
Veery 2 3 0 4 6 6 0 4 3.y 5 5 5 6 5 5.2 4 9 Y 4 3 4 5.5
Sylvildae Golden-crowned Kinglet 0 (V] 0 (1] 0 (1} 1] 0 6.0 O (1] [1] 4] 0 0.0 O [i] (1] 0 2 [1] 0.3
Ruby~crowned Kinglet 2 6 6 4 2 4 0 0 3.0 0O 4 2 0 8 2.8 2 0 2 0 4 ] 1.3
Bombyclilidoe  Cedar Waxwing ] 0 0 [}] 1] (V] (1] 1] 0.0 O 0 0 0 0 0.0 o [}] 0 3 0 (1] 0.5
Vireonldae Solltavy Vireo [ 2 o 4 12 4 0 6 5 4 4 0 2 2.8 2 6 4 10 6 6.0
Red-cyed Vireo 0 0 0 0 0 0 [}] 0 0.0 0 0 0 0 0 0.0 0 2 0 [}] 4 2 1.3

(cont'q)



Table 2
Forest bird population census
Reldan Treatment Block
Allardville, New Brunswick
2-23 June, 1980 (concl)

Prespray Postspray 1 Postapray 2 -
June June June June June June June June Juue June June June June June June June June June June
2 3 4 5 6 8 10 11 12 13 14 )5 17 18 19 20 21 22 23
Famlly Specles -9 -8 -7 -6 -5 -3 -1 -0 Avg. +1 42 43 44 46 Avg. +H 42 43 44 45 46 Avg.
Parul ldue Black-and-white
Warbler 0 0 0 0 o 0 0 (1} 0.0 2 2 0 0 2 1.2 0 0 2 0 0 2 0.7
Teanessee Warbler 4 4 6 4 10 4 2 6 5.0 &4 8 4 6 6 5.6 4 8 6 4 2 2 4.3
Naslwille Warbler [H] (1} 1 1 1] 0 0 2 0.5 O 0 2 0 2 0.8 0 4 2 0 2 0 1.3
Parula Warbler 6 10 4 1l 12 6 0 6 6.9 4 11 8 4 20 9.4 7 4 2 2 6 6 4.5
Yellow Warbler 0 0 0 1 0 0 0 0 0.t 0 0 0 0 0 0.0 o0 0 o 0 (4] 0 0.0
Magnolta Warbler 8 6 2 3 ) 6 8 12 6.3 20 12 12 14 17 5.0 & 26 8 10 20 16 140
Cape Muy Warbler 6 12 14 8 9 6 0 4 1.4 6 4 10 2 2 4.8 10 12 12 20 18 10 13.7
Black-throated Blue :
Warblec 2 2 6 ') 4 12 0 8 5.3 12 12 6 12 14 11,2 6 10 16 10 6 8 9.3
Yeltlow-rumped Warbler 4 4 (1] 6 2 0 2 2.5 O 2 2 0 4 1.6 0 2 2 8 2 2.3
Black-throsted Green :
Warbler 4 6 2 6 4 2 0 0 3.0 4 2 2 6 2 3.2 & /] [} 2 ] 2 1.3
Blackburnfan Warbler 4 10 4 13 12 6 0 2 6.4 6 12 4 6 6 6.8 2 10 10 6 86 10 2.2
Chestnue-sided Warbler 4 10 2 6 6 8 0 16 6.5 14 18 8 8 14 12.4 4 8 16 8 8 4 8.0
Bay-breasted Warbler 10 6 4 [ 2 10 4 8 6.3 12 10 6 16 4 9.6 6 8 14 8 [ 6 8.0
Blackpoll Warbler 0 2 2 4 2 4 0 2 2.0 4 2 2 1] 0 1.6 0 2 0 2 0 2 1.0
Oveabird 12 8 12 12 10 8 6 8 9.5 16 8 14 10 10 11,6 12 12 12 6 [} 4 9.0
Hurthern Waterthvush 4 4 4 2 2 0 0 4 2.5 0 2 4 2 ] 1.6 &4 2 4 4 2 2 3.0
Hourning Warbler [} 4 2 6 4 4 0 2 2.8 2 2 6 2 2 2.8 4 4 4 6 ] 6 5.3
Yellowthroat 3 [ 4 7 4 4 3 2 4.1 B 2 (1} ) 4 3.4 1} 9 2 1 0 1 2.2
HWilson's Warbler 0 2 2 2 0 2 0 0 1.0 2 (1} 4 1} 0 1.2 0 0 1] [} 2 [} 0.3
Canods Warbler 10 10 12 10 4 6 0 8 .5 6 12 8 10 8 8.8 8 6 10 4 8 4 6.7
Amerlcon Redstart 10 9 2 13 12 14 o 10 8.8 16 20 26 13 27 20.4 13 15 18 12 6 11 14.2
Thraupldae Scarlet Tanager 0 0 ] 4 1] 0 0 0 0.5 2 4 0 0 2 1.6 4 0 I 2 4 6 4.3
Fringtllidac Rose-breasted Grosbeuk 9 9 2 8 19 11 0 2 7. 6 4 6 8 15 .8 2 10 10 7 jon 1.2
Eventng Girosbeak 0 (] 2 0 1 2 0 1 0.8 1 o 0 0 2 0.6 1 5 2 32 1 [} 6.8
Purple Fluch 0 0 6 0 [} 0 0 4 1.3 2 2 0 6 2 2.4 4 2 4 4 3 2 3.2
Pine Grosbeak 0 2 0 2 2 2 2 4 1.8 0 0 2 o 0 0.4 0 0 0 (1] 2 0 0.3
Duck-eyed Junco 0 0 ] 1 0 1} (i} 0 0.1 0 4 2 2 [ 1.6 0 2 2 [i] 0 0 0.7
Chipplng Sparrow 0 2 0 1] 0 0 1] 0 0.3 0 0 [1] 1] 1] 0.0 o0 0 0 0 0 0 0.0
Whlte-thioated Sparrow 14 13 )7 11 19 16 0 10 12,5 21 26 15 19 2} 20.4 7 16 25 32 24 22 21.0
tafdent L f fed Birdy 1 0 2 [ [1] 2 0 1 0.8 1 [} 0 [1] 1 0.4 3 1 (] 1 0 (] 0.8
Total bivds 141 190 146 191 189 180 29 164 153.8 208 241 192 199 237 215.4 134 238 270 228 224 188 213.7

7 of Specten 29 36 35 39 30 38 8 33 31.0 35 39 32 32 e 34.8 33 36 42 37 37 36 16.8

_€f7—



Table 3
Forest bird population census
Untreated Control Block
Allardville, New Brunswick
2-23 June, 1980

_Prespray Postupray 1 Postapray 2
June June June June June Junc June June June June June June June June June June June June June
2 3 4 b 6 8 10 11 12 13 14 15 17 18 19 20 21 22 23
Famlly Specles -9 -8 -7 -6 -5 -3 -1 -0 Avg. 41 +2 43+ 46 Avg. +1 2 43 44 15 46 Avg.

Accipltridae Beoad-winged Hawk [}] (1] (1] [1] 0 1 [}] 0 0.1 1 1] [1] (1] 0 0.2 (] 0 0 0 1] 0 0.0
Tetraontdae Ruffed Grouse 1 0 0 [}] L 1 0 ] 0.4 1 1] 0 (1] 1 0.4 0 0 0 0 0 0 0.0
Apodidie Chilmney Swift 0 [} 0 [i] 1) 1 0 ] 0.1 o 0 2 0 0 0.4 0 (4] 1 [\] o 1 0.3
Trochllldae Ruby-throated

Wuneninghivd 1 1 1 1] 1 1 0 ] 0.6 0 0 (V] 0 0 0.0 (] 0 1 0 0 /] U.2
rictdae Common Flicker 0o 2 1 o 1 1 o 2 09 2 k] 2 0 1 1.6 0 o0 1 o 2 1 0.7

Yellow-bellled

Sapsucker 2 2 k] 1 )] 1 [\ 1 1.4 ) 1 2 3 1.8 1] 1 1 2 Y 1 1.2

Hatry Woodpecker 0 0 0 0 0 1] 0 1 0.1 1 0 0 o0 0 0.2 0 1] 0 1} 0 0 0.0
Tyvam ldae Yellow-bellied

Flycatcher [1] 0 0 1] 1 0 0 (1] 0.1 0 2 V] 2 0 0.8 0 1] 0 0 [ ] 0.0

Alder Flycatcher 0 0 2 (1] ] ] 0 (V] 0.3 O 0 1] [1] (1] 0.0 0 1] 0 0 0 0 0.0

Least Flycatcher 1] 4 4 4 2 6 0 8 3.5 2 2 2 2 4 2.4 2 8 12 6 4 6 6.3

Esstern Wood Pewee 0 0 ] 0 1} 4 0 0 0.5 0 ] 0 0 [} 0.0 2 1} 0 0 0 0 0.3

Olive-sided Flycatcher 0 0 0 0 2 0 0 0 0.3 0 2 0 (1] [}] 0.4 0 o 1] 1} 1) 2 0.3
Cocvidae Gray Jay V] 5 0 (1] 1 0 0 5 1.4 0 0 0 0 0 0.0 0 4 0 0 0 [i] 0.7

Blue Jay 1 1 3l 0 S 1 0 2 1.6 0 1 1 1 1 0.8 2 0 2 0 2 k] 1.5

Common Roven 0 [} 2 [i] 1 0 0 0 0.4 0 (] 0 0 [}] 0.0 O 0 0 0 0 0 0.0
Parldae Black-capped Chickadee 1 1 0 1 1 1 1 0 0.8 0 2 1] 1 1 0.8 1 0 1] 0 0 0 0.2

Borcal Chickadee 3 1] 1 1 0 1 1 0 0.9 O 0 0 0 2 0.4 0 0 0 2 0 0 0.3
Situtdae Red-breasted Nuthatch 0 0 0 0 0 0 0 2 0.3 0 0 2 2 4 1.6 4 [] 2 0 0 0 1.0
Troglodyt ldae  Winter Wren V] 0 (1} 0 (1] ] 0 0 0.0 0 0 0 0 1] 0.0 o 0 0 0 0 2 0.3
Turdidie Amcr lcan Hobin 3 (1] 6 2 3 2 2 ] 2.3 1 i 5 10 6 4.6 3 7 7 6 4 [} 5.8

Herwit Thrush 4 8 10 4 ? 4 4 2 5.4 © 4 0 4 6 4.0 0 4 ? 6 0 4 3.5

Swaluson's Thrush 7 8 8 1 9 10 5 8 1.8 8 10 7 15 11 10.2 2 13 26 10 11 1 12.2

Veery 0 (1] 0 1] ] 0 1 0 0.1 0 V] (1] V] ] 0.0 V] 1] 0 0 0 0 0.0
Sylvitdae Ruby-crouncd Kinglet 10 12 15 10 12 8 4 8 9.9 8 8 8 12 13 9.8 [ 6 8 6 8 10 7.3
Hombycll) ldae  Cedar Waxwing 1 0 2 0 0 0 0 2 0.6 1 (1] 1 1 [} 0.8 0 [ 0 1 (1] 0 0.2
Virconldae Sulltary Vireo ] 4 4 6 2 2 2 2.8 0 2 6 4 0 2.4 2 2 2 0 2 ] 1.3

Red-eyed Vireo 0 0 0 1] 0 L] 0 0 0.0 O 0 0 4 0 0.8 2 0 0 ) [ 0 0.3

—{7{7.-
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Table 3
Forest bird population census

Untreated Control Block
Allardville, New Brunswick
2-23 June, 1980 (concl)

Family

PFatul fdae

Tcter Ldae

Thraupldae

Fringlllihdae

Prespray Fostepray 1 _ Poatepray 2
June June June June June June June June June JJune June Juue June June June June June June .June
2 k) 4 5 6 8 10 11 12 13 1 315 17 18 19 20 21 22 23
Specien -9 -8 -7 -6 <5 -3 -l -0 Avp. 4l 42 43 44 46 Avp. M1 42 43 4k 45 16 Avg.
Mack-and-white Warbler 4 (] 0 2 6 7 ? 2 3.6 4 8 6 4 6 5.6 0 2 8 6 0 6 3.7
Tenneagce Warbler 10 11 10 12 12 14 10 12 11.4 12 18 14 14 20 15.6 12 16 12 12 4 18 12.)
Nashville Worbler o 0 0 0 2 6 0 2 1.3 2 2 2 4 ] 2.0 2 2 2 2 2 0 1.7
Parula Wnrbler 4 8 ;] 0 0 h 2 2 3.5 2 0 0 4 2 1.6 0 1] 6 4 [ 4 2.)
Magnol tn Warhler 22 26 20 27 28 22 17 28 23.8 24 36 18 25 26 25.8 VW0 24 Y2 24 22 24 22.7
Brack-throated Rlue
Warbier 2 6 2 2 0 4 0 2 2.3 0 4 ] 0 2 2.0 2 2 4 2 2 2.0
Yellow-rumped Warbler 6 6 6 4 2 2 2 h 4.0 8 L] 9 7 4 7.2 2 7 6 0 4 L] 1.8
Mlnck-throated Green
Warhler 8 8 ) 6 8 12 4 4 6.8 4 10 6 6 6 6.6 6 8 6 6 2 2 5.0
Blackburnian Warbler 6 8 8 2 9 8 4 8 6.6 6 3 4 12 2 5.4 8 6 8 4 10 ] 7.3
Chentnut-ntded Warbler 0 [ U 1] 0 0 0 0 0.0 0 0 0 0 0 0.0 2 0 0 0 0 0 0.3
Bay-breasted Warbler 18 14 16 J4 26 18 10 )4 16.0 14 17 14 18 10 14,6 14 V4 24 ;] 8 18 14
Rlackpoll Warbler 0 0 0 2 0 0 0 0 0. 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0
Ovenblird t6e 11 6 4 14 18 12 14 13.1 16 18 14 12 12 144 8 16 10 8 122 12 19
Nerthern Waterthrush 2 o [ 0 0 0 0 0 0.3 0 (1} 0 0 0 0.0 0 L1} 0 0 0 U} 0.0
Common Yellowthroat 8 6 10 4 9 B h 4 6.6 0 6 4 2 B 4.0 4 6 6 4 6 0 4.3
Canndna Warbler 2 o 0 0 0 2 0 o 0.5 0 0 2 ] 0 0.4 0 2 4 0 ] 0 1.0
Amertcon Redatart 0 0 0 2 0 (1] 0 (] 0.3 0 [1] 2 2 2 1.2 2 4 (1] ] 0 0 1.0
Commen Grackle 0 0 [ 0 0 0 0 2 0.3 0 1 1 0 0 0.4 0 0 0 0 0 0 0.9
Rrow-headed Cowbird 0 2 0 0 0 0 0 0 0.3 0 0 0 0 0 0.0 o0 1] 1) 0 0 0 0.0
Senrict Tanager 0 1] 0 0 0 0 1 [ 0.1 0 0 n 0 0 0.0 0 0 1] 0 0 1} 0.0
Cavdinal 0 [} 0 0 0 0 0 3 0.3 0 0 0 0 0 0.0 0O 0 ] 0 [\] 0 0.0
Rose-hreasted Grosbeak 5 8 4 6 8 6 0 2 h.9 & 7 [1] 8 2 4,2 0 2 10 0 0 4 2.7
Evenlap Grasbeak 0 0 0 2 2 2 0 [1] 0.8 4 (V] 0 0 1 1.0 0 2 0 0 4 2 1.3
Purple Finch 2 0 0 c 0 2 0 o 0.5 0 0 (1] 0 0 0.0 0 0 0 0 0 0 0.0
rine Crosheak ] V] 2 2 0 1] 0 0 0.5 2 2 2 2 6 2.8 0 0 2 & 0 2 1.3
American Goldfinch 0 1] 1 1 3 0 0 0 0.6 0 1 0 1] 0 0.2 0 1] 1 0 0 0 0.2
Dark-eyed Junco 2 6 7 [ 4 4 3 2 4.3 5 2 8 9 J 5.4 0 h 2 2 6 6 3.3
White-thronted Sparrow 10 13 12 2 14 1o 5 6 9.0 10 13 17 10 8 11.6 &4 8 8 1 8 11 6.7
Lincoln's Sparrow 4] 0 2 0 2 2 0 0 0.8 0 2 [1] o 0 0.4 0 [1] 0 0 0 (1] .0
Unideatfied Blada 2 5 1 0 4 0 Y Y 5 0 2 0 0 0 0.4 0 0 6 0 o 0 1.0
163 192 18Y 142 205 196 926 153 166.0 149 199 164 199 174 177.0 102 168 225 128 125 172 153.3

Total Blide
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APPENDIX TIII

Breeding territories of selected bird species occupying
niches of varying exposure to the insecticide.
Gloucester County, New Brunswick.
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TREATMENT

l.

Prespray

Post-spray I

Post-spray II
(o)

Breeding territories of the Least Flycatcher. Large circles

represent nesting territories and small circles represent

single records.

days recorded in territory.

Numbers within circles represent number of
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TREATMENT
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Figure

O

Pre-spra
o pray
@ Post-spray I
o
. Post-spray II
(0]

2, Breeding territories of the Ruby-crowned kinglet. Large
circles represent nesting territories and swall circles

represent single records.
number of days recorded in territory.

Numbers within circles represent
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Figure 3. Breeding territories of the Solitary vireo; Large circles

represent nesting territories and small circles represent
Numbers within circles represent number
of days recorded in territory.

single records.
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CONTROL TREATMENT

Pre-spray

Post-spray I

Post-spray II

c@De @O

Q

Figure

4,

Breeding territories of the Blackburnian warbler. Large circles
represent nesting territories and small circles represent single
records. Numbers within circles represent number of days
recorded in territory.
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CONTROL TREATMENT

Pre-spray

Post-spray I

Post-spray II

Q@O

o
¢

Figure 5. Breeding territories of the Baybreasted warbler. Large circles
repreésent nesting territories and small circles represent
single records. Numbers within circles represent number of
days recorded in territory.
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CONTROL TREATMENT

Pre-spray

Post-spray 1

&
@+ @O

Post~-spray 11

o 2

6. Breeding territories of the Rose-breasted grosbeak. Large
circles represent nesting territories and small circles
represent single records. Numbers within circles represent
number of days recorded in territory.
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CONTROL TREATMENT

Pre-spray

Post-spray 1

Post-spray I

Qe @O

7. Breeding territories of the Tennessee warbler. Large circles

represent nesting territories and small circles represent
single records. Numbers within circles represeat number of
days recorded in territory.
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CONTROL TREATMENT

Pre-spray

Post-spray I

Post-spray II

o @e®-0O

Figure 8. Breeding territories of the Magnolia warbler. Large circles
represent nesting territories and small circles represent
single records. Numbers within circles represent number of
days recorded in territory.
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CONTROL TREATMENT

% @0

Pre-spray

Post-spray 1

®

Post-spray II

©
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Figure

9.

Breeding territories of the Yellow-rumped warbler. Large
circles represent nesting territories and small circles

represent single records. Numbers within circles represent
number of days recorded in territory.
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Figure 10. Breeding territories of the Hermit thrush. Large circles
represent nesting territories and small circles represent

single records.

days recorded in territory.

Numbers within circles represent number of
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CONTROL TREATMENT

Pre-spray

. Post-spray I

@
.u Post-spray I1

-

22 e

Figure 11. Breeding territories of the Ovenbird. Large circles represent
nesting territories and small circles represent single records.
Numbers within circles represent number of days recorded in
territory.
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CONTROL TREATMENT

Pre-spray

Post-spray I

Post-spray II
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Figure 12. Breeding territories of the White-throated sparrow. Large
circles represent nesting territories and small circles
represent single records., Numbers within circles represent
number of days recorded in territory.
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APPENDIX IV

Aquatic and terrestrial invertebrates collected in drift
net sets and by Surber, rock and artificial substrate
sampling in the treatment and control streams.
Gloucester County, New Brunswick.



Table 1.

Aquatic organisms caught in drift net sets*, North Brook Treatment Station,
Gloucester County, New Brunswick, 2 - 22 June 1980.

Days hefore or after appllcation -9 -8 -7 -6 -3 -4 -3
ot 0.070 kg Al/ha RELDANYDA#® A ry AM 3] AH ;] AM M AM i AM en AM M A
Depth (cm) 19,0 15.0  11.5 15.0  16.0 1L.0 10,0 11.0 11.5 12,0 14.0 2.0 12.0 13.0 9.0
Cutrent speed (wf/nec) 0.55 0.41 0.46 0.46 0.43 0.40 0.40 0.40 0.43 0.34 0.37 0.3 0.37 0.3 0.40
Volume of Drift Coluom (w?) 44.20 27.28 22.38 29.19 29.10 18.61 16.92 18.61 20.92 17.26 21.91 17.26 18.78 16.50 132.15
Hematoda 0.06
Qs aacoda 05 0002 0.43 0.05 0.05 0,35 0.05 0.17
flydsacaviog 0.18 0,18 0.04 0.14 0.03 0.05 0.06 0,11 0.14 0.29 0.05 0.35 0.272 0.30 .25
Plecoptera N 0.05 0.05 0.06 0.)2
Ephemeroptera
Bact ldae N 0.45 0.03 0.03 0.05 0.06 0.14 0.12  0.25
leptagend Hdae N 0.12 0,03
lLeptophleblidae N
Ephemerel l tdae N 0.11 0.04 0.03 0.14 0.06 0.11 0.24 0.06
Newtptera :
Cevrldae N
A
Megaloptera
Slalidae 0.09 0.05
trichopiera
Brachycenty ldae L 0.05 0.04  0.27 0.07 0.06 0.05 0.12 0.23 0.06 0,11 0.06 0.3
liydvopel | tdase (% .06
Limnepht] fdae I 0.09 0.09 0.12 0.05 0.06 0.12 0.1 0.90
Odontocecidac [N
Polycentropadidae L
phtlldae I
Unddent it led 1.
tnidentifled [
Coleoptera
Nydvophtlldae A
Elutdae L 0.05 0.06 0.05 0.03
A 0.05 0.11
Ualdent i fied A
Mptera
Tipul tdse L
Paychodidae
Stwal ltdae I 0.02 .27 007 0.3 0,12 0.27 0.06 0.14 0.17 0.43 0.12 0.84
Chirunomldae L 0.05 0.04 0.1)3 0.05 0.11 0.l 0,17 0.05 0.06 0.05 0.09
‘l
Neletdae t.
»
Khaglonfdae L 0.06
1.0 0.33 0.9 0.27 0.21 0.32  0.53 0.59 0.43 106 0.8 1.16 1.17  0.97 2.89

Totul Aquatic Invertebrates

rexpressed ag noaber of orgunlasms pex w? of water fa delfe column
Argpplication at 2033 ADT on 11 Juue 1980 and agaln at 0606 ADT on 17 June 1980

N = aymph
A« adule
)= larvae
I’ = pupac

-2
[§1] AM
16.0 14,0
0.40  0.4)
22.07 25.46
0.04
0,04
0.04
[V 11)
0.04
0.04 0,12
0.22

0.12

[4]]

7.0
0.4)
30.92

0.06
0.06
0.03

0.03

0.0}

0.2}
0.10

0.55

_09_



Table 1. Aquatic organisms caught in drift net sets*, North Brook Treatment Statlion,
Cloucester County, New Brunswick, 2 - 22 June 1980.

(Continued)

Spray Day

bPays before or after appllcation
of 0.0J0 ki AT/ba RELDANGAA AM e O e  Mahr 4L bhr 12 W 43 W

AM

+1
M

AM

(]

Depth (cw)
Current speed (m/sec)
Volume of Drift Column (wd)

14.0
0.37
21.91

14.0
0.37
21.91

14.0
0.37
21.91

13.0 13,0 14.0
0.37 0.37 0.3
20.35 20.35 21.91

14.0
0.37
21.91

Nennt odiy
Ostracoda
llydvacarina
Plecoptera
Ephemeroptera
Baet ldoe
Heptagent fdae
Leptophleblidae
Ephenmcrellidae
HemipLera
Cecrldae

0.10 0.29

=z
e
©
w
c

.14

0.05 0.14 0.32  0.41

=TT T=Z

0.18

>z

Megaloptera
Slalldae

Trlchoptera
Brachycentridae L
Nydropt i) tdae
Limsephiltdae
Odontoceridae
Polycent ropodidae
Rhyacoph!lidae
Untdenttfled
tatdent §fled

Coleoptera
Hydrophtlidae
Elumtdae

.18

il

0.05

> > >

Unldentitied
Diptera

Tipul ldae L

Puychodidae

Stmul 11dae

Chlronoatdae

0.05
0.05
0.05
0.05

0.64 0.55 0.)0 3.29

L

L 0.46

»

fleleldae I
[ 4

Rhaglonldae [ 0.09

0.05

0.59

0.05

0.10

14.0
0.24
14.21

0.14

14.0
0.30

17.77
0.06

0.06

0.06

0.06

0.06

0.06

u.06

0.20
0.07

0.13

0.08

0.u8

14.5
0.24
14.22

0.07

15.3
0.27
12.70

0.09

0.11
0.06
0.11

Tutal Aquatic lnvertebrutes 0.96 1.00 0.20 0.5 0,28 5.48 5.9

1.38

0.99

0.56

1.77

0.90

0.48

2.09 _ 0.44

*expresged as number of organluwms per wd of vater fo delft column
Mapplication of 2033 AUT on 1] June 1980 sud aguin ot 0606 ADT on 17 June 1980

N = oymph
I = larvae
A = adult

pupae

.-'[9..



Table 1. Aquatic organisms caught in drift net sets*, North Brook Treatment Station,

Cloucester County, New Brunswick, 2 - 22 June 1980.

(Concluded)

Days hetore or after spplication Spray Uay .
of 0,070 kg Al/hs RELDANDAA Pre O hr  #5 hr tl he 42 br 43 e +4 b 45 e

46 b

Yy

M

+2
AH PH

+3

AM

Pepth (ew) 16.0 13,0 13.0 13.0 13.5 130 13.0 13.0
Carvent speed (w/sec) 0.30 0.30 0.30 0.30 0.30 0.30 0,30 0.30
Voluw: of Drife Column (@3) 20.30 16.50 16.50 16.50 19.04 16.50 16.50 16.50

Nemistoda
Ostyscoda 0.18
Hydracar lna 0.20 0.18 0.30 0.12 0.11 0.06 0.06 0.06
Plecoptera .36 0.)8 0.18
Ephcemeroptera

flaed fdae

Neptagent ldae

teptophilebt tdae

Ephemerel Hdae
flewl plera

Cerr tdae

=z
e
-
~
(=4

0.5% 0.06 0.12 0.24 0.3
0.06

0.06 0.06

0.12 0.18

z2z2Z

0.18 0.11 0.2 0.06 0.12

> =

Megaloptera
Stal tdae

Trichoptera
Brachycent cddue
Hydropeilidae
Lianephilidoe
Odontoceridae
Polycentiopodldae
fthyacophilldae
Waddent 1€ led
Mnldeatifled

Coleopters
tiydvophtl tdoe
Elwbdae

0.05

.06
0.06
0.06

[ ot ol ol o
c

- -

4.06

>>r>

Unldent §fled
bDiptera

Tipul ldae

Fuychodldae

Stawml ftdoe

Chiconomtdae

-

0.06 0.12 0.24

0.00 0.55 2.68 9.33 11.52 9.52
0.12 0.24 0.26 1.09 0.06 0.24

Heleldae

Bl N

Khaglontdoe 0.06

13.0

12.55
2.9
0.30

13.0

0.30

0.06

0.30

0.12
0.24

12.0

0.3

16.50 15.23

0.13
0.07
0.13

0.1)

14.5 13,5

0.27 0.30

16.56 19.04

0.18 0.05

0.05

0.035

0.24 0.11

12.0
0.27
13.721

0.07

0.0/

0.07

Total Aquatic Juvertebrates 0.25 1.27  0.61 1.03 3.15 1158 12.97 1.

17.3%9

0.79

0.66 0.32

V.22

sexprensed as oumber of organlsms per w? of vater tn drffl column
anapplfcatlon of 2003 ADT on 1Y DJune 1980 and sgaln at 0606 ADT on 17 June 1980
N « uymph

A~ adult

L = Jurvae

P = pupne

AM

16.5

0.24

16,75

0. 04

0.06

0.24

0.80

'™ (]}
15.0 12.0
0.40 0.34
23.69 17.26
0.04 0.12
0,04
0.06
.21
0.08 0,12
0.17 0.06
0.04
.08
.13
0.06
0.06
0.46

_29_



Table 2.

County, New Brunswick, 2 - 22 June 1980.

Aquatic organisms caught in drift net sets*, Bass Brook Control

Station, Gloucester

ays befure or after application -9 -8 -7 -6 -5 -4 -2 -1
of 0.0J0 kg Al/ha RELDANKAS AM [¥:1 AH [X; ] AM M AM s AN 'M AR M AN [y AH ru AH I'®
Bepth (cw) 19.0  15.0 22.0 20.0 19.0 19,5 20.0 19.0 19.0 172.0 18.0 18.0 16.5 18.0 22.0 0.0 21.0 9.5
Curvent speed (w/sec) 0.40  0.37 0.34 0.% 0.37 0.3& 0.37 0.37 0.3& 0.37 0.3 0.3 0.37 0.3 0.34 0.37 0.37 0.34
Volume of Drift Colwm (w?) 32.15 33.48 31.64 28.76 29.74 28.04 31.30 29.74 27.33 26.6) 25.89 25.89 25.82 25.89 11.64 131.30 32.87 28.04
Nematoda 0.04 0.03 0.04
Ostracoda 0.66 0.25 0.% 0.13 0.1} 0.81 1.50 0.06 1.35 0.2 0.12 0.41 0.29 0.0 0.2
Mydroacacing 0.06 0.0 0.03 0.172 0.07 0.04 0.06 o0.08 0.27 0.15 0.04 0.1} 0.06
Plecoplera N 0.03 0.10  0.04 0.04 0.12 0.06
Ephemeroptera
aet ldue N 0. 06 0.01 0.13 0.12 0.00 0.03 0.04
Neptagenlt fdae N 0.03
Leptophleblidae N 0.03
Ephemerell ldae N
Eplicowe r tdae N
inldentffled N
Hemlplera
Gerrldae
Megaloptera
Slalfdae L
Trichopteca
Leptoceridae L
Limnephllidae L 0.0} 0.0  0.u3 0.11 0.0} 0.0}
ulycentropodidae L
Unldentified L 0.03 0.03
M
Coleoptera
bytiscidae A
Elwtdae (% 0.06 0.03 0.03  U.04 0.04 0.09 0.00
A 0.02 0.08 0.06 0.0 0.01
Mpteca
Cul leddae L 0.13
Stunliidae L 0.06 0.066 0.28 0.14 0.24 0.11 0.03 0.07 0.15 0.19 06.12 0.12 0.12 0.60 0,10 0.58 0.04
P 0.0} 0.04 0.04
Chilronomldac 1 0.09 0.03 0.04 0,08 0.15 0.04 0.06 0.09
Rhaglontdae 1. 0.0} 0.u3
Castvopoda .03
Total Aquatic lnvertebrates 0.37 0.1 0.92  0.77 0.43 0.06 0.9 0.29 1.62 0.5 2.01 0.58 0.35 1.58 0.58 091 0.43

A expressed us nusher of organdsmy per w? of water tn defft cobumm
asypplication at 203) ANT on 11 June 1980 and agata at 0606 ADT on 17 dune 1980

ayinphs
larvae
pupae

adults

N
[

-€9—



Table 2.

Aquatic organisms caught in drift net sets*, Bass

Brook Control Station, Gloucester County,

New Brunswick, 2 - 22 June 1980. (Continued)
Bayu beforve or after application Spray Day +1 +2 . +3 +4 15
of 0.U70 kg Al/ha RELDAN®AA AN 20730 2130 22130 2330 AM (4] AH 'H AH PM AM [, ] AH 'M
Depth (cm) 20.0 19.5 19.5 19.5 19.5 18.0 12.5 12.5 16.0 15.5 16.0 16.0 17.0 16,0 19.0
Corrent speed (w/sec) 0.34 0.3 0.34 0.3 0.3 0.30 0,30 0.27 0.30 0.27 0.27 0.22 0.30 0.30 0.3
Volume of Dettt Column (n?) 31.30 28.04 28.04 28.04 28.04 22.84 22.21 19.99 20.30 17.20 18.27 18.27 21.57 20.30 22.3}
Nemat odia
Ostracoda 0.09 0.27 0.05 1.03 0.2) 0.60 0.33 0.2) 0.25 0.22
fiydeacaring 0.04 0.07 0.04 0.09 0.10 0.1t 0.05 0.11 0.05 0.05 0.15
Plecoptess N 0.11 0.11 0.09 0.05
Epheacropleca
Baet ldae N 0.06  0.14 0.32 004 0,05 0.05 0.11 0.22  0.05 0.05 0.04
lieptagenttdae N
Leptophlebifidae N
Ephemerel l {dae N 0.05
Ephemeridae N 0.03
Unidentttted N 0.05
flemiptera
Cerridae 0.06
MegalopLera
Stalldae L t
Trlchoptera
Leptoceridae L 0.05 g
Limnephil tdae L 0.03
rolycent ropod ldae L |
Unldent ttled L
P 0.0
Coleoptera
. bytiscidae A 0.05
Elafdic L 0.04 0.07 0,07 0.06 0.05 0.06 0.05
A 0.03 0.07 0.25 0.25 0.10 0.05 0.04
Dipters
Culc hdae L
Stmul i tdae L 0.13 0.07 0.25 1.43 2.3 0.31 0.05 0.15 0.05 0.06 0.16 06.22 0.05 0.30 0.i8
|D
Chivonomidae L 0.10 0.1 0.4 0.04 0.05 0.05 0.11
Rhaglonldae L 0.05
Gastropoda
Total Aquatic Invertebrates 0.26 0.14 .36 2.14 3.82 0.57 0.59 0.25 1.48 0.51 1.04 1.15 0.46 0.74 (.62

Aexpressed as mmber of organlems per w? of water tn drife colum

Avgppl fcation at 2033 ANT on L1 June 1980 and agaln at 0606 ALY on 17 June 198U

H = ayuwphs
1. = lurvae
P o= pupae
A= adulesy



Table 2.

Aquatic organisms

caught in drift net sets*, Bass Brook Control Station, Gloucester

County, New Brunswick, 2 - 22 June 1980. (Concluded)
ayn betore o after application Spray bay 1] +2 43 +h 5
< of 0,070 kg Al/ha RELDANWA& 0600 0700 0800 0900 1000 L1100 M A M Al i3] AN I'M AN L] AN "
Pepth (vm) 10.0 16,0 16,0 16.0 16,0 16.0 15.5 16,0 16.5 18,0 15,0 16,0 7.0 17.5 16.0 16.0 15.0
Cutvent npeed (wfsec) 0.3 0.3 0.3 0.3% 0.% 0.3 0.3 0.3 0.30 0.30 0.30 0.30 0.3% 0.30 0.30 0.% 0.30
Volume of Drite Colua (wd) 23,00 23.00 23.01 23.00 23.00 23.00 22.29 20.30 20.94 22.84 19.04 20.30 24.45 22.21 20.30 23.001 19.04
Hewmat oddis
Qatvacoda 0.36 0.30 0.14 0.13 0.58 0.15 0.16 0.41 0.05 0v.09 0.26
Hydracarina 0.04 0.06  0.09 0.06 0.04 0.05 0.05 0.18 0.05 0,08 0.05 0.13  0.05
Plecoptera N 0.09 0.04 0.09 0.05 0.04 0.05 0.05 93.04 0.05 | 0.04 0.1)
Ephemeroplera
© Baetldae N 0.04 0.09 0.04 0.04 0.04 0.05 0.05 0.13 0.05 0.10 0.04 0.05
Heptagenl idae N
Leptophlebl idae N
Ephiemere) Lidae N 0.10
Ephencridae N
Unldeat 1 led N
lHemlptera
Gerridace '
Megaloptera
Slalidae L 0.04
Trichopeera
Leptoceridae L
Lisnephl tidae L
IFolycent copodidae % 0.04
Unldent ) fled 1.
¢
Coleopters
byt iscidoe A
Elmldae 1 0.04 0.05 0.05 0.09  0.05 0.05
A 0.04 0.04 0.05 0.08 0.05 0.05 0.05
Diptera
Culicldae A
Slaunllidae L 0.22 0.)3 0.06 V.04 0.09 0.25 0.05 0.09 0.16  0.15 0.14 w.l0 009 0.26
P 0.04
Chil ronom dae L 0.04 0.04 0.04 0.05 0.05 0.21
Rhaglontdae 1. 0.05
Gantiopoda
Tutal Aquattc lavertebrates 0.0 .15  0.13  0.22  0.17  0.22 0.54 0.79 0.29 0.61 0.89 0.5 0.41 0.77 0.44 0.39 1.05

Aexpressed as aumber of organlsms per wd of water tw dedle colums

asapplicacton at 2033 ADT on Ll June 1980 and agala at 0606 ADY on 17 June 1980

N« uymphs
L = lacvae
P = pupiae
A= adulte



Table 3. Terrestrial organisms caught in drift net sets*, North Brook Treatment Station,
Gloucester County, New Brunswick, 2 - 22 June 1980.
tave betore or after applicatlon -9 -8 -7 -6 -5 -4 -3 -2 -1
of 0,070 kg AY/hs RELDANSAX AN L] AM [ &M M AM [51] AH (4] AM [} ] AM BM AH ' AM PH
Current speed (w/sec) 0.55 0.43} 0.46 V.46 0.43 0.40 V.40  0.40 0.43 0.34 0.37 0.% 0.37 0.30 0.40 0.40 0.41 0.43

Sur face Area of Drifu
Colum (w?) 232.63 181.6Y9 194.58 194.58 181.89 169.20 169.20 169.20

Arancihda
Coflembola 0.02 0.03 0.05 0.0} 0.07
Ephicacroplera 0.0l 0.01
Flecopteca
'secoptera
Hemiptecn 0.0t 0.01
Howoptera
Coleoptera

> > >

Trichoptesd 0.01
Lepldoptern
Dipteva

llyueznopt era

0.01 o.4 0.0} 0.02 0.m
0.0l 0.01

>>=>>r

181.89 143.82 156.50 143.82 156.51 126.90 169.20 16Y9.20 381.49 181.89

0.02  0.04 0.0t 0.0l 0.02 0.0l 0.01  0.01 0.02
0.01
0.01
0.01 0.01 0.01 0.01 0.0} 0.02 0.0}
0.01 0.01 0.02 0.0l 0.01

0.04 V.05 0.00 0.01 0.03 0.10

Total Terrestclal lavertebrates 0.01 0.03

U.03 0.06 0.02 0.0 0.03 0.05 0.02 0.0} 0.0t 0.03

fexpressed us nomber of organisme per n? of swface arca of drift colum
frgpplication at 2033 ADT on 11 June 1980 and agala at 0606 ADT on 17 June 1980

A = adult
L = latvae



Table 3. Terrestrial organisms caught in drift net sets*, North Brook Treatment Station,
Gloucester County, New Brunswick, 2 - 22 June 1980. (Continued)

bays before or after applicatlon Spray Day t1 +2 +3 t4 +5
of 0.070 kg Al/Ls RELDANDA# AM Pre 10 #5 hr 41 hr 42 hr 43 hc AN PM AM PH AH ] AM 7] AH M
Current speed (w/sec) 0.37  0.37 0.37 0.37 0.37 0.32 0.37 0.37 0.26 0,30 0.3 0,34 0.30 0.21 o0.24 0.272 0.27
Surface Area of Drifc
Columny (n?) 156.51 156.51 156.51 156.51 156.51 156,51 156.51 156,51 101.52 126.90 143.82 141.82 126.90 88.83 101.52 114.21 114.21
Avonelda 0.02 0.0l 0.01 0.01
Collembola 0.0 0.05 0.02 0.08 0.07 0.04 u.0
Ephearoptera A
Plecoptera A 0.01 0.0
I'socoptera A
Nealptera )
flowopLera 0.0} 0.0} 0.01 0.01
Coleuprerva L
A 0.0)
Trichopteca A 0.01 0.01 0.01 0.01
Leptdoptery L
Diptera A 0.03 0.08 0.06 0.26 0.10 0.08 0.046 0.05 0.02 0.01 0,01 0.07 0.02 0.01
Nymenoptera A 0.04 0.01 0. 0.01 0.0 0.0 0.00 0.00 0.0} 0.01

Total Tervestrial Juvertebrates 0.03  0.11 0.04 0.10 0.32 0.13 0.10 0.16 0.14 0.08 0.03 o0.01 0.09 0.02 0.0l u.00 0.0l

*expressed as number of organlemy per w? of surface area of drift columa
*rappticatlon ac 2033 ADT on 21 June 1980 and agaln at 0606 ADT on 17 June 1980

A~ adulc
I = larvae

.-.Lg..



Table 3. Terrestrial organisms caught in drift net sets*, North Brook Treatwment Station,
CGloucester County, New Brunswick, 2 - 22 June 1980. (Concluded)

Diayn before or after application Spray hay +1 +2 +3 14 5
of 0,070 kg At/ha RELDANDAA Pre Ohe 5 e ) hr 42 b 43 W 44 W 45 be 16 he P AM M AM I'n AM (3] AN I'M AM M
Curctent speed (n/sec) 0.30 0.30 0.3 0.30 0.30 0.30  0.30 0.0 0,30 0.30 0.30 0.27 0.22 0.30 0.27 0.24 0.24 0,40 0.40 0. 34
Swetace Arca of bDeife
Cotua (w?) 126.90 126.90 126.90 126.90 126,90 126.90 126.90 126.90 126.90 126.90 126.90 114,21 114.21 126.90 114.21 101,52 101.63 169.20 Wt9.20  143.82
Aranelda 0.02 0.02 o.m 0.41 oo’ 001
Collewhola 0.02 0.06 0.02 0.16 0,11 0,30 0.10 0.09 0.18 0.08 0.02 0.0 0.01 0.03 0.01 u.ol 0.03
Eplhcacroptera A 0.01 0.0l |
Plecoptern A 0.01 0.02 o
Puocoplera A 0.02 oo
Mewiplera 0.0l 0.01 0.01
Homoptera 0.01 0.03  0.06 0.02 !
Coleoptera L

A 0.01 0.01  0.02 0.0) 0.02 0.01
Trlchoptera A 0.01 (Y]] Q.08
Lepldoptera 1. 0.02 . 0.01
MpLerca A 0.02 0.0z 0.02 0.18 0.40 0.36 0.34 0.31 0.03 0.19 0.0 0.04 0.03 0.05 0.0} 0.01 O.m 0.0l 0.05
tlymenopteca A .01 0.02 0.01 0.08 0.06 0.01 0.02 0.0}
Total Tervestelal luvertebrates .02 0.09 0.03 017 V. 31 0.73 0.50 0.58 0.67 0.4 0.32 0.05 0.06 0.06 0.08 0.02 0.02 (LM ] 0,04 0.1

rexprensed o number of organisms per w? of surface area of dritt columm
Saappl fcation at 2033 ADT on 11 June 1980 sad agaln ot 0605 ADYT on 17 June 1980

A = adult
1. = larvae



Table 4. /‘Terrestrial organisms caught in drift net sets, Bass Brook Control Station, Gloucester
County, New Brunswick, 2 - 22 June 1980.

Days betore or after application -9 -8 -1 -6 -5 -4 N -3 -2 -1
ol 0.070 kg Al/ha RELDAND*A AM ' AM 1K1 AN n AN M AN i AN 1§ AM PH AH (L] AH I'M

vent speed (m/sec) 0.40 V.37 0.34 0.3 0.37 0.3 0.37 0.37 0.3 0.37 0.3% 0,3 0.37 0.3 0.3 0.37 0.37 0.3
Surface Avea of brtfe
Column (w?) 169.20 156.51 143.82 143,82 156,51 143.82 156.51 156.51 143.82 156.51 141.82 143.82 156.51 143.82 143.82 156.51 156.51 141.82

Avinetda 0.01 0.01

Chitopodas

Codlembala 0.01 0.01 0.05 0.01 0.0t 0.01 0.0
Ephemeropteri 0.04

Nomoptera 0.01

Coteoprera
Trichoptera
Lepdioptesa
Dlptera

>

0.0} 0.01 0.01 0.01 0.0)
0.0l 0.01
. 0.01
0.04 0.0% 0.0l 0.03 0.02 0.02 0.12 0.04 0.01 0.08 0.0} 0.09 0.06 0.0} 0.17
0.01 0.01

>> T > >

llymenoptera

Total Terrestvial Tavertebeates 0.05 0.0y 0.02 0.04 0.0} 0.07 0.0} 0.13 o0 0.05 0.02 0.08 0.0l u.11 0.0 0.04 a.m 0.1

Aexpressed an number of organisws per w? of surface srea of deifc column
“rappllcation at 2033 ADT on 11 June 1980 and agatn at 0606 ADT ou 17 June 1980

A= adulis
I. = larvae

_69-



Table 4. Terrestrial organisms caught in drift net sets, Bass Brook Control Statiom,

Cloucester County, New Brunswick, 2 - 22 June 1980. (Continued)
Bays betore or afcer application Spray Day +1 +2 +3 14 45
of 0,070 kg Al/ha RELDANMA# AM 2030 2130 2230 2330 AM PH AM (] AM IH AM )] AH PH
Curvent speed (m/sec) 0.9% 0.3  0.34 0,34 0.3 0.30 0.30 0.27 0.% 0.27 0.27 0.27 0.30 0.30 U0.34

Surtace Area of brift
Column (m?)

Araneida 0.01 0.01
Chilopoda

156.51 143.82 143.82 143.82 143.82 126.90 126.90

114,21 126.90 114.21 114.21 114,21

126.90 126.90 141.82

Collembola 0.01 0.01 0.02
Epheacropters A 0.01 0.02
llmoptera 0.01
teleoptera A
Telehopeera A 0.0l
Lepldoptera L v.01 '
Diptesa L

A 0.02 0.02 0.01 G.0t 0.04 0.08 0.01 0.03 0.06 0.0) 0.0} 0.02 0.0l
liymenoptera A 0.01 0.01 0.01 0.01 o.01
‘fotal Terrestrinl (nvertebrates 0.03  0.03  0.01 0.01 0.01 0.0% 0.10 0.02 0.03 0.00 0,07 0.03 0.04 0.05 0.02

*expressed ag number of organtsms per w? of surface area of drift coluun
saapplication at 2033 ADT on 11 June 1980 umd again at 0606 ADF on 17 June 1980

A= adulre
L = larvae

-OL_



Table 4. Terrestrial organisms caught in drift net

County, New Brunswick, 2 - 22 June 1980.

sets, Bass Brook Control Station, Gloucester
(Concluded)

Days before or after applicatlon
of 0,070 kg Al/ha RELOANDAS

M

11 +2 13

AM [ Al re AN M AN AH (3]

Currvent speed (w/vec)
Surtace Area of Drite
Colum (mz)

Avanelda
Chilpoda
Collembola
Ephemeroplera
lowoptera
Coleoptern
Trichoptera
Lepldoptera
Diptevi

Hlymenopt eca

1473.82 143.82

>

S>>

0.34

143,82 143,82 143.82 143.82 143.82

0.0}

0.01

0.04

0.30  0.30  0.30 0.30 0.30 0.34 0.30 0,30 0.34 0. )(;
126.90 126.90 126.90 126.90 126.90 143.82 126.90 126.90 143.82 126.90
0.02 u.01
0.01

0.01

0.01

0.02 0.02 0.06 0.06 0.02 0.6 ov.02 0,02 0.0} 0.01
0.0} 0.01

Total Tervestvlal Tuvertebrates

0.06

0.02 0.02 0,08 0.06 0.02 0.06 0.02 0.02 0.0 0.0}

rexpressed w8 ausber of ovgandsams per wm? of surface aves of drift column

srapplication at 203) ADT oa 11 June 1980 ant again at 0606 ALY on 17 June 1980

A = adultn
L. = larvae

-'[L.-
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Table 5. Aquatic invertebrates collected from artificial substrates¥*,
North Brook Treatment Station, Gloucester County,
New Brunswick, 7 June - 1 August 1980.

Days before or after firse (second)

applicacion of 0.070 kg AI/ha RELDAND#* -4 +3 +11(+5) +31(+45)
Turbellaria - b 0.2 0.6
Nematoda = 0.2 0.6 -
Nematomorpha - 0.4 -
Oligochaeta - - - 8.4a
Hydracarina 14.4 12.0 17.2 2.0a
Plecoptera N 52.8a 50.%a 80.8ab 100.60
Ephemeropcera
Baetidae N 19.8 6.2 11.8 10.6
fleprageniidae N - 0.8 0.2 4.2a
Lepcophlebiidae N 7.2ab 6.2a 14.6b 81.2¢c
tphemerellidae N 30.8ab 26.0a 36.0ab 50.6b
Odonata
Gomphidae N - - - 0.2 .
Megaloptera
Sialidae L - - - 1.2a
Trichoptera
Brachycencridae L 8.0a 4.4ad 4.2ab 0.6b
Glossosomatidae L 0.2 - - -
Hydropsychidae L 0.4 - - -
Hydroptilidae L 1.8a 4.4ab 11.6b l.6a
Lepidostomacidae L 1.0 - - 9.4
Limnephilidae L 1.0 2.2 0.5 0.4
Odontoceridae L 1.2 - 0.6 -
Philopocamidae L - - - 0.2
Polycentropodidae L 0.2 0.2 - -
Unidencified L - = -
? 9.2 - 0.5 21.8a
Coleoptera
Zlmidae L 0.2 0.5 - 5.6a
A - 1.6a 4.8b 1.0a
Chrysomelidae A 0.2 - - -
Dipeera
Tipuiidae L 0.8 1.2 1.6 7.4a
Psychodidae L 0.2 - - -
Simulifdae L 1.2 1.6 1.6 6.2
P 0.6 0.6 - 0.2
Chironomidae L 3.8 149.6a 111.0a 508.3b
P 0.4 - 3.4a 16.4b
Heleidae L 6.4 10.8 4.4 43.0a
Rhagionidae L 4.2 4.2 5.8 7.
Empididae L 0.2 0.4 1l.3a -
14 - - 0.2
Pelecypoda - 33.6
Total aquatic {nvertebrates 217.2a 282.0ab 312.8b 1015.0c

*mean numbers of organisms collected from five artificial substraces
numbers followed by the same character are not significantly different at the 3% significance level
(a Student-Newman-Keuls test vas used after transforming the data to log (x + 1.0))

t*3pplication at 2033 ADT on 1l June 1980 and agaln at 0606 ADT on L7 June 1980

N = nymphs
A = aduits
L = larvae
P = puvae
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_ ) Table 6 :
Aquatié invexrzebratas colleczed Irom artiiicizl substratas?,
Bass Brook Control Scacion,
Gloucescer County, Yew 3runswick
7 June - 1 August 1980

Jays Sefovs ovr afser Iirsc (sacond)aoplicacion
3£ 3.230 %3 Al/ha SEVLH=2-OIL3ww

- -3 =il (+3) =31 (=3)
Turbeilarza - - 1.2 L.
‘lemacoda - - - 9.2
Oligochaeca . - - - 9.2
dydracarina 1.0 a 3.3 a 7.0 a 0.2
2lacopcara 6.2 a 15.0 a 31.0 12.3 a
Zonezaropcara 3zecidae ayephs 3.3 7.3 3.2 7.8
Zepcageniidae ayzphs - - - 1.4 a
Lapcopnlabiidae aywoohs 1.2 1.2 2.5 7.2 a
fphemarallidae ayapns 2.5 3.5 0.4 a 1.2
Jdonata Cardulegascridae ayzphs - - 0.2 -
Trichoprara Iydropsycaidae iaTvae - - - §.% a
dydropcilidas larvae 9.2 B 1.6 -
Lapidoscomacidae larvae - - 9.2 -
Liznaphilidae larvae 0.2 - -, g.2
Qdoncoceridae larvae 0.2 - 0.4 -
2hilogocamidae larvae - - 1.4 3.5
Jolyceaczopodidae larvae Q.5 - - 0.2 .
?sychomyiidae larvaae - - - Q.4
Myacconilidae larvae - 0.2 ) 0.4 -
aideaciilied larrae - - - Q0.2
puvae - - - 3.4
Zloisopeera 2Iatdae larvae 5.0 9.5 9.3 1. a
adulss 8.4 23.0 52.% 3.2
Jipearca Tipulidae larrze 1.3 1.4 1.2 7.0 a
Sizulildae larrae .0 3.5 7.4 3.3
pupae 1.2 a 3.2 ab 9.4 ao -3
Caizonomidae larvae 6.3 a 4.2 a 120.9 9 29.2 b
pupas 9.3 3.5 0.6 3.5 a
daleidae laTsae T 0.2 2.2 e ) 4.0 3
Rhagionidae larvae 2.3 0.5 1.0 3.5
Zapididae larvae Q.2 - Q.2 -
Gascropoda Q.4 - - -
?elecypoda Q.% 0.2 - 3.3
Toeal Aquacic lavertedraces 134.0 110.5% 268.8 191.58

*mean aumbers If Jrganisms collaczad frsa €ive artificial subscracss
auzbers folloved by the same sharacser ave 20C significaatly differenc ac s2e 32 significanca lavel {a Sztudenz-
Vewman-Xeuls test was used aftar :raasforming she daza 22 log (x + 1.0))

em3opliczcion a2 0631 ADT om il June 1380 and agaia ac 3819 ADT an L7 June 1330



Table 7. Aquatic invertebrates collected in Surber samples®*, North Brook
Treatment Station, Cloucester County, New Brunswick,
31 May - 1 August 1980.

Days before or after first (sccond)

spplication of 0.070 kg Al/ha RELDANWAR -1l -5 +2 110(14) +16(+10) 151 (445)
Nematomaor pha - 0.25 - - 0.25 -
Ol lguchaeta - 0.50 0.50 = 0.25 0.50
lNydracarina 1.50 - 1.00 0.25 1.25 -
Plecoptera N 2.25 2.50 4.00 1.50 0.25 0.50
Ephiemeroptuera
Baet Ldue N 0.50 2.715 5.75 0.50 0.25 6.50
Heptagent idae N 3.00ab 2.50ab 2.25ab 71.25b - a 3.00bL
Leptophlebd ldae N 1.50 0.25 0.50 1.50 0.50 0.75
Ephemerel 1 1dae N 14.25ab 12.50ab 23.50ab 40.00a 18.50ab 7.25h
Ephemer fdoe N 0.25 - - - - -
Odonat a
Cordulegastridae 1] - - - - 0.25 -
frichopteva
Brachycent ridae L 11.50 17.00 10.00 7.25 2.25 1.75
Glossosomat tdae | - 0.50 0.50 - - 1.00
Hydeopuychildae L 0.25 0.25 - 0.25 - 0.25
Hydeopu 1] idae L - 0.25 5.75 0.75 2.50 0.50
Leptdostonatidae L 1.50 - - - 0.50
Limnepht!idoe 1 2.00 1.00 3.25 1.00 2.25 5.75
Odontoced idae L 0.50 .0.75 1.25 - - -
Polycent ropodidae [} - - - - 0.25
Paychomy tldae i - - - - - 0.25
Rhyacophllidae | - 0.25 - - - -
Uaidentified | 0.25 - .25 - 0.25 -
[3 0.75 2.75 1.75 2.00 3.00 5.25
Lepldoptera 1 0.50 - ; - - -
Coleoptera
Etmidae ! 1.25 5 1.7% 1.00 4.25 6.75
A 1 1.25 2.50 5.50 2.75 3.00
Blptera
Tipul ldue L 2.75 1.00 1.50 1.00 0.50 0.50
Stmul {idae L - 0.75 0.50 8.50 0.25 3.25
¢ 0.25 - 0.50 0.75 - 0.25
Clhiironomidae L 6.50 2.25 13.75 2.00 1.00 8.25
P 0.50 - 0.50 - - 3.00a
Heleldae L 7.50a 1.25 2.00 0.5 - 0.50
Tabanldae L - - 0.25 - - -
Ruaglonidae I 4.004 1.50ab 1.75ab - b 1.00ab 4. 00a
Eupldidae L - - - - - 0.25
Pelecypoda 0.25 - - - - 2.50
Total aquatic tuavertebrates 65.25 53.75 85.2% 82.25 41.50 66.75

Amcian nunbers of organlams collected fu four Surber samples
aumbers folloved by the same character ave not sbgndflcantly different ot the 5% signiticance fevel (o Student - Newsmaa -Keols
test was used after transforming the data to log (x + 1.0))

Arapplication at 2033 ADT on 1) dune 1980 and agaln at 0606 ADT on 17 Junce 1980

N nymphs
adules
larvae

pupae

"y r o

A
B
L

..17[—



Table 8. Aquatic invertebrates collected In Surber samples*, Bass Brook Control
Station, Cloucester County, New Brunswiclk, 31 May - 1 August 1980.

bays before or after flrol (second) applicattlon

of 0.280 kg At/ua SEVIN-2-011 @4 1) -5 +2 10 (14) 415 (+9) 150 (145)
Turtheltarta 0.2 0.25 - - - -
Nematoda 0.25 - 1.00 - - 0.2%
il guchacta - - 0.5 0.25 0.25 0.25
Nydencaving - 1.25 - 0.25 - -
tlecoptera nymphy 1.50 0.75 2.50 2.15 1.00 0.5
Epheweroptera Buct ddae nympho 9.25% a 2.25 ub 2.75 ab - b - b 0.25 b
leprogent idae nymphs 3.2 0.25 2.15 1.25 0.75 1.75
Leptoptilett tdae nywphs - - 0.25 0.25 0.25 0.50
Ephumevell ldoe nyaphs 4.50 ab 4.25 » 15.50 b 2.00 a 1.75 a 2.25 a
Hotdeatrifted aymphs - - - - 0.50 .
Odouats Covdulegastridas nywmpliy 0.25 0.25 0.25 - 0.2% -
Couphidae uymphy 0.2% - 0.25 - 0.25 -
Tolchoptera Buachyceat ¢ fdan luvvae - - 0.25 - - 0.50
Glovsogomat Ldue lacvae - - - - - 0.30
Nydropsychldic lasvae 0.75 - 0.25 0.25 N 0.2
flydrsopt i1 tdae larvae v.25 - 0.25 - 0.25 -
Leptocer fdue luryvau - - 0.5 - - -
Limaephididne lavvace 0.7% 0.7 0.50 - 0.50 1.00
Polycentvopod fdae larvae 0.25 - - 0.50 - -
Rhyacophllidae lavvae u.50 0.25 0.25 1.25 - -
Unldeats fled lowvae - - 0.25 - - -
pupse 0.75 2.00 1.5 0.50 0.5 0.75
lLepldopteca lavvae - - - 0.25 - -
Coleopteca Elmldue larvae 4.25% ub 5.00 ab 10.25 b 0.725 a 2.50 ab 12.75 b
adulis 10,00 17.50 23.00 4.00 2.5 19.50
Diprera ’ Tipulidoe lasrvae L.25 1.00 3.50 0.25 1.00 V.25
tibwul i ldae Iavvae 2.50 0.25 1.25 0.25 u.75 -
pupuc 0.50 0.2% 0.25 - - -
Chironomtdae lasvae - 1.50 2.00 0.50 2.00 2.00
pupac - = 0.25 - - =
Hhaglanfdae Jarvae 6.5 0.50 - - 0.25 0.75
Pulucypoda - - - - - .50
Total Aguatlc lavertebraten 2.2 M. 2Y .25 19.25 1h. 00 45.50

Auctan unbecns of orgindsus collected do tour Surber samples

sunbievs ol lowed by the vase chacacter are ot slgnlitcantly diflerent at the 5 sigalficance b

wen used atter Lronolocsing the duata to dog (x ¢ 1.0)

adgpplicastion at G631 ADE wa 1) June 1980 and agabn at OB19 ADT on 1) June 1980

vel (o Student-Noewaan Keulo teut

- 6L



Table 9. Aquatic invertebrates collected from rocks*, North Brook Treatment
Station, Gloucester County, New Brunswick, 31 May - 1 August, 1980.

Vays before or after first (second)

appl lcatlon of 0.070 kg AT/ha RELDANBM& -11 -5 +2 +10(44) +16(+10) 151 (145)
Nematoda - - - - - 0.25
Nematomorpha - - - - 0.25 -~
fitradinea - - - 0.25 - -
llydracarina 3.00 4.75 8.25 6.00 3.25 0.50
Plecoptera N B 0.75 1.00 1.00 0.50 0.50
Epheneroptera
Haetidae N - 3.00a - - - 129.750L
Neptagent fdae N 0.25 4.25 2.00 - 0.50 3.00
Leptophleblidae N - 0.50 - 0.25 0.25 2,00
Ephemercl ) ldoe N 1.00 4.25 1.25 1.00 3.50 7.5
Trichopters
Brachycentrtdoe [} 0.25a 6.00L 0.50ab - a 1.00 ab 2.25ab
Glossosomat idac L} - 0.50 - - - -
Hydropuitidue L 0.50 - 1.00 1.75 2.25 0.75
Lepldostomat fdae [N 0.25 - 1.50 0.25 0.25 -
Limephll ldae I - 2 - a 2.75b 4.00b 1.25ab 2.500
hilopotamldue L - 0.25 - - - -
rolyceatropodidae L - - - - - 0.50
thyacophitlidae B - 0.25 - - - -
nidentified r 0.25 0.50 1.00 1.25 0.50 4.25
Coleoptera
Limidae L 0.25 0.50 0.25 - - 1.50
A - 0.50 0.75 - - 0.50
Diptera
Tipul tdae L 1.00 0.75 1.50 - - 2.25
Slamlltdae I 0.25a 21.25ab 2.75ab - @ 12.75ab 29.75b
|3 - - - - 0.25 0.25
Chtronomldae L 7.25 9.715 45.50a 9,50 39.50a 264.5C0
» ~ - 0.25 = 0.25 3.75a
Heletdue L - 0.75 1.25 0.25 0.25 0.50
Rhagionldae L - 0.50 1.50 0.75 - 0.25
tmpldidae I - 0.25 0.75 0.25 0.75 -
4 - . - 0.25 = -
Total aquatic fuvertebrates 14.25a 59.25ab 73.75b 28.75ab 67.25L 457 .00¢

smean numbers of organlsms collected from four rocks

numbers followed by the name character ure not slgotflcantly diffevent at the 5% stgoniflcance level (a Student-Newsusn-Keuls
test was used after trangformlng the data to Jog (x + 1.0))

Argpplication at 2033 ADT on 1] June 1980 and sgaln ot 0606 ADT on 17 June 1980

N = nyaphs
A = adulus
L = Jarvae
P« pupae

- 9L



Tahle 10

Aquatic Ilnvertebrates collected from rocks?,
Bass Brook Control Station,

Gloucester County, '‘New Brunswick
31 May - 1 August 1980

Days balore o afcer fivot (second) application

uf 0.280 kg Al/ha SEVIN-2-0110AA -1 -3 12 110 (14) 415 (¢9) 4591 (4%)
Humatodu - - - 0.25 - -
O gochnuta - - - - - 0.75
Nydaiaca boa 0.25 1.00 1.00 1.2% 5.5 a -
Plecoplera nywpha - a 0.50 ab 0.50 ub 1.00 ab 2.5 b 0.25 ub
Eplicasroplera Baut ldae nywphs 0.50 0.50 1.50 1.25 2.00 13.25 a
Hoproagent Ldas nywphs 0.50 - 0.50 - 0.25 -
Leptophlebldae nywphy - 0.25 - - 0.725 0.25
Ephuwere) ) tdae uympha 1.00 1.25 - 0.25 4.25 1.00
Tilchopters Brachyceat vidae lurvau 0.25 - - - - 4.00
NHydcopsychil daue larvae - - - - - 0.50
Hydropcl il due larvae - 0.50 0.75 - - -
Lepddogtomst {due lavvae - - - 0.50 - -
Liwnepht) fdae Yarvae - 0.50 1.00 0.25 0.2% -
Odontoces {dae lasvac - 0.1 - - - =
folycent ropodidas larvas - 0.25 - - 0.25 -
Hhyacogphtlidae lavvae - 0.50 - - - 1.2
nldentif ted lurvae 0.25 - - - - -
pupae - 1.00 - 0.25 0.25 0,25
Leptdoplers lavvae - - - - - 0.25
Coleoptera Elaldae lurvue 0.2% 6.00 1.50 0.50 1.75 22.75 a
adulga L.00 1.00 2.75 0.25 3.00 4.0
Biptesa Tipul tdae larvae - 0.25 - - - -
Slaulttdos larvae 0.25 0.75 0.50 - - -
Chit ronomtbdse latvue 10.00 19.00 15,25 11.25 19.25 28,00
pupse 0.50 0,50 4.5 - - 0.25
tlelaldac laavas - 0.25 0.25 0.25 - -
Rhagtontdue lusvue - - - - - 0.7
Empldidac lavvae - - 0.25 - - -
Total Aquatic luvertebratoes 15.25 o 39.25 ab’ 26.25 ab 172.25 ub 40.50 ub 80,00 b

Amcan nusbers of organlums collected from four gocku

wubura followed by the suwe charactos are not slgndflcontly dtfferent at the 5X algalticance tevel (o Student-Newsan-Keuly test
wis wicd after transtosalng the data to Jug (x + 1.0))

Adapplication at 0631 ADT oo 11 June LS80 and sgaln ot 0819 ADT oa 1T June 1980

-LL-
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APPENDIX V

Stomach content analyses for brook trout and
slimy sculpins collected from the treatment
and control streams Gloucester County,

New Brunswick.



Table 1. Brook trout sampled for stomach content analysis, North Brook Treatment, Cloucester County,

New Brunswick.
Date 31 May 13 June 20 June 26 June 2-3 August
Number of fish sampled 10 10 10 11 10
Mean fork length (mm)) 117.50 119.50 114.60 125.73 114.80
Range 95-157 111-138 87-133 113-153 89-144
Mean weight (g) 18.76 20.58 17.50 24.75 19.37
Range 10.4-39.0 14.5-33.6 7.6-25.2 16.5-43.2 8.9-37.1
Mean volume of stomach contents (ml) 0.41 0.79 0.32 2.26 0.35
Range <0.1-1.2 0.1-1.7 0-0.8 0.7-5.8 <0.1-0.9
Mean (volumeof stomach contents/body weight) 0.022 0.037 0.017 0.086 0.022
Range 0.003-0.077 0.007-0.068 0-0.039 0.039-0.134 0.007-0.078
Fulton's coefficient of condition (K)* 1.11 1.18 1.13 1.23 1.23
Range 1.01-1.22 1.00-1.32 0.99-1.30 1.06-1.39 1.09-1.39

i

*K = w/td x 10° where w
A

weight (g)
fork length (mm)

L}
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Table 2. Sculpins sampled for stomach content analysis, North Brook Treatment,

Gloucester County, New Brunswick.

31 May- ,
Date 1 June 13 June 20 June 26 June 2-3 Aug.
Number of fish sampled 10 12 10 10 10
Mean total length (mm) 76.40 63.08 64.40 57.80 56.00
Range 55-118 48-80 50-81 53-75 43-65
Mean weight (g) 5.08 3.33 3.77 2.67 2.37
Range 1.9-13.9 1.6-6.5 1.7-7.0 2.0-5.1 1.0-3.3
Mean volume of stomach contents (ml) 0.11 0.18 0.10 0.08 0.05
Range <0.1-0.5 <0.1-1.0 0-0.2 <0.1-0.2 0-<0.1

_08-



Table 3. Brook trout sampled for stomach content analysis, Bass Brook Control, Gloucester

County, New Brunswick.

bate 1 June 12 June 19 June 25 June
Number of fish sampled 15 11 12 13
Mean fork length (mm) 90.80 98.82 97.42 103.54
Range 60-135 71-122 72-137 713-165
Mean weight (g) 10.15 12.28 12.28 15.39
Range 2.4-28.4 3.9-20.2 5.0-27.4 4 4.8-52.5
Mean volume of stomach contents (ml) 0.33 0.86 0.41 0.65
Range 0.1-1.1 0.2-2.6 0.1-1.1 0.1-4.0
Mean (volume of stomach contents/body weight) 0.034 0.075 0.40 0.034
Range 0.021-0.052 0.025-0.160 0.011-0.090 0.012-0.076
Fulton's coefficlent of condition (K)* 1.13 1.17 1.22 1.21
Range 1.02-1.23 1.06-1.27 1.07-1.40 1.07-1.39

K = w/ed x 10% where w
2

weight (g)
fork length (um)

]

_’[8-



Table 4. Brook trout sampled for stomach content analysis, Little Brook Contrpl, Gloucester County, New Brunswick.

Date

Range

Range

Range

Range

2 June 14 June 19 June 25 June 2 Aug.
Number of fish sampled . 10 10 11 11 10
Mean fork length (mm) 124.10 135.10 129.45 115.36 122.30
93-169 107-185 93-168 85-150 89-153
Mean welght (g) - 22.90 32.65 - 28.93 19.70 25.08
9.9-50.4 16.2-76.3 7.8-58.9 7.6.-42.3 10.1-43.9
Mcan volume of stomach contents (ml) 1.24 1.16 0.96 1.09 . 0.86
<0.1-4.5 0.5~2.1 <0.1-2.8 0.2-2.6 0.1-2.7
Mcan (volume of stomach contents/body welght) 0.050 0.043 0.033 0.054 0.46
0.002-0.095 0.011-0.093 0.005-0.066 0.013-0.097 0.010-0.223
Fulton's coefficlent of condition (K)* 1.15 1.23 1.16 1.20 1.26
1.04-1.23 1.10-1.32 0.97-1.31 1.09-1.34 1.13-1.43

Range

AR = w/£3x‘105 wvhere w = weight (g)
[} fork length (mm)

|
o]
N
i



Table 5. Sculpins sampled for stomach content analysls, Little Brook Control, Gloucester
County, New Brunswick,

Date 2 June 14 June 19 June 25 June 2 August

Number of fish sampled 10 12 10 10 10
Mcan total length (mm) 63.10 65.08 66.40 71.50 60.20
Range 50-80 50-93 50-82 56-87 55-68
Mecan welght (g) 2.39 3.50 3.71 5.14 3.52
Range 1.1-4.2 1.9-7.7 1.8-7.1 2.9-8.5 2.4-5.5
Mecan volume of stomach contents (mnl) 0.15 0.11 0.13 0.13 0.08
Range <0.1-0.4 0-0.2 <0.1-0.3 <0.1-0.5 <0.1-0.2
Mean (volume of stomach contents/ 0.06 0.03 0.03 0.03 0.02

body welght)
Range 0.02-0.16 0-0.06 0.01-0.06 0.01-0.10 0.01-0.06

-Eg-



Table 6.

New Brunswick.

Percent Occurrence

Mcan Percent Contribution to Volume

Stomach contents of brook trout, North Brook Treatment, Gloucester County,

Mean Humber of Organisms per Stomach

31
Sample date May
No food present 0
Aquatlc fnsecte
Plecoptera N 50
Ephemcvoptera
Hepragenl tdae N 30
Ephemer fdae N 50
Other N 60
Trichoptery 1. 70
P -
Hemiptera
Hydromet v tdae -
Gerrldae -
Coleoptera L -
P -
A 10
Diptero
Tipulidae L 30
Stomlildoe L 10
P -
Chironomidae L 80
P -
fiuleldae L -
P -
Rhaglonidae L 20
Other adguatic favertebrates
HWydracaclng a0
Gastropoda -
Pelecypoda -
Terrestrial arthropods
Arachinlda -
Collembola -
llcmipleva -
Howmoptera -
Culeopters L 20
A 10
Trichoptera A -
Lepldoptera L -
Diptera A -
liymenoptera
Foralctdoe -
Other A -

13

June

0

50

30
10
80

10
10
20
20
10
20

20

20
20

20
June

10

10

40
60
70
10

10

30

26 2-3 I 13 20 26 2-3 13 20
June August  May June June June  August June June
0 0
82 10 4.3 1.5 0.2 1.8 2.2 1.6 2.0
55 - 1.6 0.8 - 1.3 - 1.7 1.0 -
13 20 26.5 -0.5 16.4 31.0 4.5 4.4 1.0 1.5
100 90 16.8 12.0 8.9 18.2 32.0 3.3 4.5 1.3
82 90 20.4 62.4 26.7 3.9 3.2 3.1 11.3 3.6
27 10 - - 0.1 0.4 2.0 - 1.0
9 - = - - 0.1 - - -
9 - - - - 0.2 - ~ -
- i0 - - - = 0.2 - -
B 10 - - - - 0.2 B -
9 10 0.5 1.5 0.2 0.} 2.2 1.5 1.0
64 .10 9.0 0.1 - 5.7 0.1 1.0 B
64 ‘30 0.1 2.9 0.9 1.1 0.6 4.9 1.0
9 - - - 0.2 0.1 - . 1.0
91 90 3.0 1.0 0.6 2.6 3.0 3.3 1.3
18 = - - 6.7 0.1 - - 3.0
36 30 - 0.2 0.4 0.4 0.9 1.0 1.0
36 - - - - 0.7 - - -
9 10 1.0 5.3 0.2 0.1 0.1 1.8 1.0
36 50 1.0 4.1 1.0 0.5 0.6 2.5 1.3
- - - 1.5 1.1 - - 3.0 1.5
- - - 0.1 - - - 1.0 -
55 40 - 0.2 0.4 0.7 5.8 1.0 L0
- - - 0.8 1.1 - - 13.0 3.0
27 20 - 0.2 1.8 0.5 0.3 1.0 2.0
18 30 - 0.4 1.7 0.2 0.4 1.5 1.0
9 - 3.5 0.5 1.4 0.1 - 2.0 1.0 1.0
55 30 2.3 0.7 0.2 2.9 2.4 1.0 1.0 3.0
36 - - - - 0.5 - - -
27 - - - 1.6 0.9 . - 1.0
91 90 - 2.6 17.6 23.7 12.0 2.5 4.8
9 - - 0.4 10.6 0.4 - 1.0 2.8
55 10 - 0.3 - 1.7 0.3 1.0 -

26
June

-
—_—~ -
. e e s
wemN

~N -
e .
c e

-
c

.

_—wN N e e ) e
OV W W

Auguet

2-3

3.0

[ RN

oo

Application at 2033 ADT on 11 June 1980 and agaln at 0606 ADT on 17 June 1980

N = nyuphs
A = adulte
I = larvae
I = pupase
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Table 7.

Stomach contents of slimy sculpins, North Brook Treatment, Gloucester County
New Brunswick.

Percent Occurreace

Heun Percent Contribution to Volume

Mean Number of Organlsws per Stomach

3l 13 20 26 2-3 31 13 20 26 2-3 k11 13 20 26 2-)3
Sample date May June June  June August May June June June August May June June June August
Ho food present 0 0 10 o0 10
Aquatic fnsects
Plecoptera N 20 3 60 30 - 11.0 6.7 3.6 1.7 - 1.0 1.5 1.7 1.0 -
Eplhenceropteva
Heptagent idae N - 8 - - 40 = 0.1 - - 3.4 - 1.0 - - 1.0
Ephener tdae N 40 8 30 - - -36.0 3.7 16.1 - - 3.3 3.0 2.7 - -
Other N 50 15 920 70 60 28.0 37.2 8.6 59.4 18.9 1.4 3.0 2.2 2.0 5.0
Trichoptera 1. 20 58 60 30 10 12.0 22.5 13.0 14.5 1.1 2.0 2.7 1.5 1.0 2.0
Diptera
Tlpul ldae L - 25 - - - - 0.8 - - - - 1.7 - - -
Stimul L)dae L - 42 30 20 30 - 7.3 2.2 11.2 3.0 - 6.0 1.2 4.0 3.7
4 - - 10 10 - - - 1.1 0.5 - - - 2.0 1.0 -
Chilvonomtdae L 20 75 70 70 90 2.5 7.6 4.1 12.7 71.0 2.5 8.4 6.0 4.1 26.2
P - - 10 - - - - 0.1 - - - 1.0 - -
Heleldae 1. 20 50 40 - 50 10.5 1.0 0.9 - 2.6 1.0 1.2 1.5 - 1.6
Rhaglontdae [ . 17 - - - - 2.5 - - - - 1.5 - - -
Terrestrial arthropods '
Diptera A - 8 - - - - 3.3 - - - - 1.0 - - -
Amphlbian egga - 8 - - - - 7.5 - - -

Applicotlon at 203) ADF on 11 June 1980 snd agaln ot 0606 ADT on

N = aymphs
A = adutis
I. = larvae
= pupae

17 June 1980.
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Table 8. Stomach contents of brook trout, Bass Brook Control, Gloucester County,
New Bruuswick.

Hean Peccent Contribut lon Hean Nusber of Organlums
Pescent Occurrence Lo Voluse pec Stomach _
) 12 19 25 i 12 19 25 [} 12 19 25
Sample date June June June June June June June June June June June June
Ho foud preseant V] 4] 0 1]
Aquat le lusccts
Plecopters N 47 18 42 2) 1.5 0.2 0.9 0.3 2.1 1.0 1.2 1.3
Epheneroptera
Heptagenlldoe o - Y - - - 0.1 - - - 2.0 - -
Ephemer bdae N 20 18 - = 0.4 0.3 - N 1.0 1.0 - -
Other L] 93 100 15 23 24.9 66.1 13.8 1.8 4.4 82.4 3.1 3.9
Odonata .
Anfuoplera N - - '] 8 - - 1.4 3.8 t - - 4.0 1.0
Teichoptera L 1) IR 15 18 12.0 5.6 12.2 1.8 3.1 3. 3.0 2.8
4 B - 8 - - - 4.0 - - = 4.0 -
Caleopleta L 47 18 8 - 4.) 0.3 0.2 - 1.0 1.5 2.0 -
A 5k ) 64 50 N 0.5 1.8 1.9 - 1.2 ). 1.2 -
Biptern
Tipul ldau 1. 7 Y - 15 0.1 0.1 - 6.6 1.0° 1.0 - 2.0
Stuul i ldae L 60 36 n 8 1.5 0.4 0.8 0.1 2. 1.0 2.0 1.0
P 20 - - 8 0.3 b - 0.2 3.7 - - 2.0
Chirunomidae L 100 45 50 2] 1.7 0.5 0.9 0.2 3.8 1.8 2.2 1.2
[ 4 7 9 ] - 0.1 0.1 0.1 - 2.0 1.0 1.0 -
Hleleldae L 40 9 17 . 23 0.4 0.1 0.2 0.3 1.3 1.0 1.5 1.3
Uther aquatic lnvertobratees
Hydrucacing n 64 bY] 23 0.3 0.6 0.6 0.2 1.2 1.6 1.6 1.2
Gastropoda 13 - 17 - 0.1 - 0.4 - 1.0 - 1.5 -
Teviest riul artheopods
Arschnida 20 36 42 18 0.5 0.5 0.4 0.7 1.7 2.0 1.4 1.4
Co)lembola 7 9 - 15 0.1 0.1 - 0.2 2.0 1.0 - - 1.0
Ephemeroptera A 20 - [} - 2.5 - 0.1 - 2.2 - 0.1 -
Flecopteri A ? Y - - 0.8 0.5 - - 2.0 7.0 - -
Newfptera ? - 4 23 0.1 - 0.2 1.1 1.0, - 1.0 1.3
Homoptesa - 20 9 8 2) 0.2 0.1 0.1 0.8 1.0 1.0 2.0 2.7
Coleopleras L 1 9 - - 0.1 0.5 - - 2.0 1.0 - -
A 40 27 1) 69 1.4 0.4 0.6 17.8 1.7 1.0 [ ] 20.1
Tebchupreva A - 20 16 - - 0.3 0.6 . - 1.0 1.5 - -
Lepldopters L 13 9 25 85 0.1 0.2 4.5 16.2 1.0 1.0 1.3 186.9
Dipteca A 100 91 100 100 46.0 20.4 19.6 45.6 53.8 4l.4 12.5 22.5
llywenoptecs
Formicldoe 7 9 58 54 ‘0. 0.3 5.5 1.8 1.0 4.0 la0 1.2
Ouher A 7 45 - n 0.1 0.5 - 0.4 1.0 1 - 1.5

N = aymphg
A = sdulte
1. = larvee
P = pupas
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Table 9.

Cloucester County, New Brunswick.

Stomach contents of brook trout, Little Brook Control,

Fedonnt ikcnisam e

tormn Feseunt ot s bt fume dee Votume

Hoeane Hombics of Giguilnen pes Stomah

2 " i Ps] L 2 " (2] » 2 & 1L} " 9 1
Sample Jdate Nane tune [ e Augnat  fune Sune dune Braser Auguat bonre Bessne fumer R Auguni
e Aol prwsent v o o L) o .
Aquas be funesces
- W [ ) [13 82 ” .9 L.1 9.6 3.3 | ) n.u L3 ) [} 1.4 1.4
Hept agend dne » - w 9 ] 1w - u.s 0.1 0. 0.3 - 1.0 1.0 1.0 (5
Vohowe fdne L] w 0 9 9 - [ [ ] Lé 0.3 - "3 1.0 1.0 1.0 -
Gihee L] 0 (153 3% " 1 1.3 (38 ) 1.0 0.8 2.3 .4 i . 2.2 1.
lasata
Antsuptern [ - 1 - 1 - 3.3 - 1.4 - - 3.0 - 1.0 -
Hegalopteca
Slalidas 8 . - . » - - - - .. - - - - w.e -
Tebabuptess [ [IL] (L0 ” 12} () m.o 5.9 25.4 9.2 v [N 1.1 3.4 L] 3.0
r - v b1 L] "w - 0.8 ot 0.2 )0 - 1.0 1.0 t.0 4.0
Colonptace
Frrphentdae [ n - - - CH] - - - - 1.0 - - -
[y [ - . L] v - - - 4. 0.4 - - 1.0 1.0 -
L4 (L] ke * - - w) [ a.3 - - [} (] 1.0 - -
'y 1t (¥4 [1] L] 0 0w i.u 0.3 0. 1.3 1. (39 |0 1.0 (18
Viptees
Vipal tdau % 10 - - % m 12 - - 5.0 .2 . - - 1.} 1.0
v . . v L] - - . ol 2. . . - [ Y] (] -
Slaad tldaa % L 90 ) L1} 4 it 1.0 17.0 13.0 v.? M. .6 [T}N) .3 0.3
[4 w (14 L] 43 - 0.8 0.4 0.4 .2 - 3.0 t.0 3.0 V.4 -
Ll ssmrmtdne L " [1LH 82 100 [ 2.6 . 3.4 1.4 1) 3.4 1.1 9.0 9.8 3.3
[ 4 0 w 11} (1] "w 13 0.3 0.2 0.2 o 1n.o 2.0 [ %) L3 1.0
el biben (9 10 b} L ] [} " 0.4 ©.2 a.t b3 0.4 so 1.0 1.0 2. 1.0
[ 4 - 0 - - - - a - - . - 2.4 - - -
Stsatluayldac [N to - - - - [ ] - - - 1.0 - - . -
fubianidas % 0 w s L} w o .. .8 3.9 'R 5.0 (78 1.0 a0 1.0
Blaglonidac [N 10 - - - - 0.) - - - - [ - - - -
tapldidae [ - P - 18 - - .2 - w2 . - 1.9 - Lo -
Giht soquat bc Investebintice
Byds o usdna n 0 n " n 0.2 0.4 0.2 0.4 N1 1.3 1.8 " 1o )0
Cant serpeanda - - * - [T} - - a. - 0.4 - - V.0 - 10
toesenigial arthopuda
Adachmide "0 Y 13 n 0 ol 1.0 0.} 0.6 10.3 1.0 () 1.0 ') 1.2
Cotinmbiela - 1) 9 ? "n - 0.1 [ ] 0.4 o\ - 2.0 1.0 2.0 1.0
Lphrmetoptecss A - . - - 0 - - - . 5.y N - - - 2.3
A - - - - [T - - - . [N} - - - - .0
n n - 1] i1 v.) ©.2 - o.) [N [ 1.0 - [} )
. I 1] - L0 - 0.5 a. - 1.} - , 2.3 1.0 - 3.3
(8 - - - - L% - - - - 12 - - - - 1.2
’ - "w - - - - 2.0 - - - 1.0 - - -
3 n pT] M 3 " [ 4.0 [ W) .0 &0 [ 4.2 [ %) ) 1.y
bbbt era A - " - - 0 - 0.4 - - &) - 1.0 - - ¢.0
bophdogptcra % ”n w - - b 0.2 v.Y - - 1.9 (3% ) - - [
A . - - . n - - - - () - - - - 30
Biptasn [ - m W * [ - (WY LN 0.2 0.l sn.3 PIN 10 1.0
A w He " ”"n (1) 1..4 W 182 “.3 1%.0 s [ 12.% 1.0 (R I8
) Lo L] " 0 1.0 ‘.2 6.2 " 4.0 L] -f 1.0 t.0 6.3
a w0 m - 9 w " ) - [N} "4 10 i.n - .0 (IR}
- - ] - - - (R

Amphiibhlan eppe

H = uysphs
A= adulin
)= darvne
t = pupae
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Table 10. Sctomach contents of slimy sculpins, Little Brook Control, Gloucester County,
New Brunswick.

Perceant Occurrence Mean Percent Contrtbution to Volume Mean Nusber of Orgoontsms per Stomach
2 14 19 25 2 2 14 19 25 2 2 14 19 25 2
Sample date June June Juae June  August  June June June June August June June June Juue  Augusut
No tood predest (1) 8 [H] [i] 0
Aquatic Insects
Plecoptera N 30 25 1] 30 20 1.0 0.5 0.1 0.5 0.) 1.3 2.7 1.0 1.3 1.0
Ephemeyoptera
Heptagenl tdoe N - - - - 10 - - - - 0.1 - - - - 1.0
Ut her N 10 42 - 30 ()] 2.5 0.5 - 1.4 10.0 1.0 1.4 - 3.0 1.8
Trichopteva L 50 1n 20 70 60 4.9 1.9 0.8 10.2 38.7 1.2 2.3 1.5 2.1 3.0
Coleoptern L - 8 - - - - 0.1 - - - - L.0 - - -
A 10 [] - - - 1.5 0.1 - - - 3.0 1.0 - - -
Diptera
Tipulidae L v - - 10 - 0.1 - - u.5 - 1.0 - - 3.0 -
Slawmttldae ! 0 43 80 60 30 6.1 46.) 24.0 36.6 7.1 1.0 43.8 1.9 66.8 1.4
P - 1 10 10 10 - 0.2 0.2 0.4 0.1 - 1.0 2.0 2.0 1.0
Chivonoatdae L 100 92 100 100 100 83.4 49.5 4.9 50.4 43.7 50.4 36.1 62.2 19.2 28.0
|4 10 8 - = . 0.1 0.4 - - - 1.0 2.0 - - -
Meleldae L 10 - B - b 0.1 b - - - 1.0 - - - -
e - 1Y) - - .- - 0.2 - - - - 1.5 - - -
Rhiagtonldoe L 10 8 B . - 0.2 0.1 - - - 1.0 1.0 - - -
Empldidae L 10 8 - - - 0.1 0.1 - - - 1.0 1.0 - - -
Other aquat le favertebroates
Castropada - [} - - - - 0.3 - - - - 2.0 = e =
Tevrestrlal avtheopode
Ephcmsroptern A - ] - - - - 0.1 - - - - t.0 - - -

N = aymplo
A = wduliy
L = lavvae
P~ pupse
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