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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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Figure 1. Location of spray blocks
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Table 1. Relative abundance of predominant plant species in the treatment block
and control area.

Overstory

Keit maple
White spruce

Beech

White birch

Cedar

Ha I oiiiu fir

Wlille |>tue
Mountain maple

Major Spec lea

Aoer rubvum L.

Vicea glauaa (Hoencli) Voaa.
Faguo granilifolia fchrh.
Betula [>oi>yrifeisi Marsh.
Thuja ooaLien tali a I..
Abieo Ixiloamea (I..) Mill.
Vinue ulrobuo L.
Aaev opioatwn l-im.

I'ercent cover of nversloiy -• 43.0

Oveihioiy

Ked maple
White birch

HI ark spruce
White spruce

White pine
Yellow hitch

Beech

Balsam fir

I'lit cherry

Hem I nek

Major Spec leu

Aver rubriaa L.

lie tula \>apyrifei-a Marsh.
Vicea maviana (Mill.) HSI'
Vicea glauoa (Hoencli) Voss.
Vinua etrobue I..

He tula lutea MIcIik.

Faguo gntiutifolia fchrli.
Abieo Ixilmvtiea (I..) Mill.
I'runua penny lv,mica (I..) Mill.
Tituga mtintilent) in (I..) (.'ait.

I'ercent cover nf overstory •» 36.5

39.6

38.1

15.8

2.8

I.A

1.0

0.7

0.1

TKKATMKN'I-

Uiulertilory

Keil maple
Ha I sum fir

Striped maple
American baaauood

While spruce
lieecli

Hountaln maple
Smooth alder

Speckled alder
Willow

Major Species

Acer rubruin I..

Ahida balaamua (I..) Mill.
Acer penoylpanioum I..
tiliu amnviaana I..

Vicea glauoa (Moonch) Voss.
Fagua gvanili folia Khrh.
Acer apiuatu/n Lara.
AI nun oerrutata (Alt.) Ullld.
AInun vugoiui (Uu Kol) Spreiig.
Salix I..

I'ercent cover of under story • 46.0
•

CONTHOI.

Undeiulory

I'ercent

32.7 Balsam fir

18.0 Red maple
15.4 Black spruce

14.5 White birch

7.7 White spruce

7.3 Khodora

1.8 I'ln cherry
1.3 Yellow blrch

0.7 Speckled alder
0.6 Spiraea

Major Species

Abieti baloamea (I..) Mill.
Acer rtibrum I..

I'iaea imt'iam (Mill.) HSI'
be tula papyvifera Marsh.
Vicea glauoa (Moenr.h) Voss.
Rhodora oanatlenoe (I..) Ton .

Vrunun penny Ixumica I..
He tula lutea Mlchx.

Alnuo vugova (l>u Kol) Spreng,.
Spiraea up.

I'ercent cover of under a lory •» 48.1

I'ercenc

21.7

17.1

13.6

9.4

7

1.8

Percent

43.9

11.3

11.1

10.0

9.1

4.7

2.3

1.0

1.0

0.7

I

I
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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 2,/ha of
oil solution. A small amount of Automate B dye was added to facilitate
deposit assessment. The actual spray mixture consisted of:

RELDAN® (XRC-0057)1 65.9£ 9.7% by volume

Insecticide diluent 5852 601.91 88.3% by volume

Automate B dye3 13.61 2.0% 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

^Dow 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.

Ki:i.l)AM*0 First application Instream
Stream bunk

Koad

Second application (nstream
Stream bank

Koad

CONTKOI. Viral application
Second application

*»pray emission rate of 1.46 t/lia

No. of

depOSIt

samplers

6

6

10

6

6

10

Mean drop

density

drops/ctu

12.43

7.24

11.00

16.57

7.21

9.08

0.8L

0.15

Colorimetry

Mean vol (line

deposited
t/liu

0.23

0.15

0.14

0.51

0.18

0.14

0.04

0.04

Mean X of

emitted volume

recovered

15.a

10.3

9.6

34.9

12.3

9.6

2.7

2.7

Spot Counting

Mean vol nine

deposited
X./lia

0.30

0.19

0.34

1.00

0.30

0.20

0.02

<0.Q1

Mean % of

emiLted volume

recovered

26.0

13.0

23.3

68.5

26.0

19.2

1.4

O.i

I

•-J

I
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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, h 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®

First Application

Second Application

Station A Station I)

Time after Chlorpyrifos-methyl Time after Chlorpyrlfoa-mei hyl
application (Pl>b) application (ppb)

5 miu 5.50 11 mln 0.49
0.5 ii 88.00 0.5 h 0.98

1 h 7.96 1 Ii 0.95

1.5 h 1.73 1.5 It 1.08

2 Ii 1.05 2 h 1.68

2.5 h 0.87 2.5 h 1.63

3 1. 1.01 3 It 2.24

9.5 Ii 0.60 9 h 0.54

18.5 h 0.14 18 h 0.15

42.5 Ii N.I). 42.5 h Trace

62.5 h N.D. 62 Ii N.l).

85.5 Ii N.l). 85.5 It N.l).

110.5 Ii N.D. 110 h N.D.

5 mln 212.00 10 mln 0.47

0.5 Ii 21.60 0.5 h 4.21

1 Ii 2.34 1 h 3.54

1.5 Ii 4.80 1.5 Ii 3.74

2 It 3.30 2 h 6.41
3 Ii 3.16 3 Ii 12.30

4 Ii 2.26 4 It 3.70
6 h 1.42 6 Ii 1.42

29 Ii 0.16 28.75 h 0.08
50.5 Ii 0.06 50 Ii 0.05

75 Ii Trace 75.5 1. Trace

99 li N.l). 98.8 It N.D.

123.5 Ii N.D. 123.3 h N.D.

147.5 1. N.D. 147.3 1. N.D.

171.5 Ii N.D. 172.3 h N.D.

195.5 h N.D. 192.5 It N.D.

219.5 h N.D. 219 Ii N.D.

241 h N.D. 240.5 It N.l).

H.D. - not detectable (<0.025 ppb)
Trace •» <0.05 ppb

I



Table 5. Residues of chlorpyrifos-methyl in brook trout tissues following a split application of
RELDAN®

Date

Total length (nun)** Bodyweight (g)** Chlorpyrifos-methyl (ppb)
Number of fish analysed X, Range X, Range X, Ran&e

13 June

20 June

26 June

3 August

124, 120-127

129, 127-130

129, 124-134

128, 125-132

17.1, 14.0-18.8

19.4, 17.4-20.9

22.1, 18.3-25.4

19.4, 15.5-23.3

*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)

34.3, 21.6-46.4

29.1, 11.4-41.1

Trace

N.D.

o

i



Table 6. Residues of chlorpyrifos-methyl In slimy sculpin tissues following a split application of
RELDAN®*

Date

Total length (mm)** Body_weight (g)** Chlorpyrifos-methyl (ppb)
Number of fish analysed X, Range X, Range X, Range

13 June

20 June

26 June

3 August

6

6

10

10

72, 64-80

70, 64-81

58, 51-77

58, 47-69

3.7, 2.2- 5.7

3.6, 2.9- 5.4

2.2, 1.5- 4.1

2.0, 1.0- 3.1

*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)

10.1, 4.2-18.2

8.8, 5.2-12.6

Trace

N.D.
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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 pronounced 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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Figure 3. Terrestrial invertebrates collected from buckets placed under Balsam fir.
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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). Whare 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 applications.

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 with increases in drift up to
50 X and 40 X their pre-spray morning averages of 0.25 and 0.07 organisms/m3
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).
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Table 7. Changes in the number of territories and the average
number of days each territory was occupied.

reeds in flight.

Least flycatcher

Canopy feeders

Ruby-crowned kinglet
Solitary vireo
31ackburnian varbiar

Baybreastad warbler
Rose—breasted grosbeak

Shrub feeders

Tennessee varbler

Magnolia varbler
Yellow-rumped varbler

Ground feeders

Hermit thrush

Oveabird

White-throated soarrow

Total Change

*S: same

Control

Number of

:erritor±es

+1

Average aumbei
of days

S*

2 5

2 -4

S -1

1 -2

5 -3

1 5

5 -1

S -1

3 -ri

3 5

1 -2

•13

Treatment

Number of

territories

-2

+1

Average aumber
of days

-1

-1

3

+1

S
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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 Simulium (Diptera: Simuliidae) larvae appeared to
be delayed. These observations were confirmed in the present study whara
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, Simulium 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 aTl 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 tha 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 ofcaged fish was observed in either the treatment or
control stream up to 10 days after the second insecticide application. In 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
(LittleBrook). 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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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

Al aquatic insects

Pie Plecoptera

Eph. Ephemeroptera

Odon Odonata

Hem Hemiptera

Meg Megaloptera

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
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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 applications.

3) Peak levels of chlorpyrifos-methyl in stream water were 88 ppb,
H 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 applications.

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

control areas Gloucester County, New Brunswick.



Table Terrestrial invertebrate knockdown from balsam fir, Treatment Block, Gloucester County,
New Brunswick, 5-23 June 1980.
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Table 2. Terrestrial invertebrate knockdown from balsam fir, Untreated control, Gloucester
County, New Brunswick, 5 - 23 June 1980.

hays before or after application*
of 0.070 kg Al/ha RKI.DAM»> -6 -5 -4
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Table 3. Terrestrial invertebrate knockdown, Treatment stream,Gloucester County,
New Brunswick, 4-22 June 1980.

Days before or after application* I'respray foal spray 1 Hostspray II
of 0.070 kg AI/h» RKI.I>AM» -7 -6 -5 -4 -3 -2 -1 -0 Avg. +1 +2 43 +4 l5 Avg. 10 +1 +2 13 i4 i5 Avg.
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Table 4. Terrestrial invertebrate knockdown, Untreated control stream, Gloucester County,
New Brunswick, 4-22 June, 1980.

Days before or after appl leal Inn* I'teopray I'ostepruy I I'oatspiny II
of 0.070 kg Al/ho UEI.l>AM*» -7 -6 -5 -4 -I -2 -1 -0 Avg. il 42 +3 14 45 Avg. 10 +1 12 43 44 »5 Avg.
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.09 0.2 .01 t .08

0.4 .05 1 .14 0.8 0.6 4.0 10.6 2.4 :1.68 1 4 .11 7.0 4.2 0.4 1.0 0,.6 O.b 2.30 1 2.71

0.2 0.2 .05 t .09

0.2 .01 t .07 0.2

0.2

0.2 .08

.04

i

t

.11

.09

0.2

0.2

0.2

0.2

0.4

0.2

.13

.10

«

1

.16

.11

0.2 0.2 .05 l .09 0.2 .04 £ .09 0.4 0.4 .13 ! .21

0.4 1.8 0.4 1.8 1.4 1.6 0.6 0.6 1.3 i 1.07 1.2 0.4

0.2

0.8 0.2 .52

.04

1

1

.48

.09

0.4 0.4 0..8 .27 1 .33

2.2 2.4 1.8 0.4 4.4 0.6 2.0 2.2 2.0 1 1.2 0.8 1.0 o.a 0.4 1.2 .84 1 .30 0.4 0.6 0.2 0.4 0 .4 0.4 .40 1 .13

0.4 0.2 0.4 0.2 .15 t .18 0.2 0.2 .08 1 .11 0.4 0.6 0.2 .20 J .25

0.2 0.2 0.2 0.2 .10 t .11 0.2 0.2 0.4 .16 1 .17 0.2 .03 1 .08

0.2 0.4 0.4 .13 l .18 0.4 0.6 0.2 0.2 .28 1 .23 0.2 0.2 0.4 0.2 0.2 .20 1 .13

0.2 .03 1 .07 0.2 .04 1 .09

0.4

0.2 0.2

0.4 0.4

0.2

.15

.08

1

t

.21

.10

0.2 0.2 0.2 .12 1 .11

0.2

0.2 0.2 0.2 .10

.03

1

i

.11

.08

0.4 0.4 0.2 0.4 0.2 0.2

0.2

.20

.03

1

1

.15

.07

0.2 0.4 0.2 .16 ♦ .17 0.2 0.2 .07 i .10

0.2 .03 1 .08

Total terrestrial Invertebrates 3.6 6.4 3.2 2.8 9.2 4.2 4.4 4.6 4.8 i 2.1 4.0 4.2 7.0 11.8 4.6 6.3 i 3.3 9.6 6.6 2.8 2.b 1.8 3.2 4.4 i 3.0

*applIcatlon at 2033 AUT on II June and again at 0606 ADT on 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.

.Scientific name

ACCII'ITKIDAK

Huti'o platyptertw

TKTKAUNIDAK

lumatta umbellua

CIICIII.IDAK

CoccyauB ery thropthalmua

AI'ODIDAK

l-'haetura pelagian

THOCIIIUDAE

Archiloohtw colubria

AI.CKDINIDAK

Hegaceryle aloyon

I'lCIDAIC

Coltiptott atiwttuQ
Uryiicopuii pi leatuo
:ip)iyi\ipitiuB variue
Pcmlrocopott nillonuu

TYKANIIIDAK

Myiarchue crinitua
Unpidonax flaoiuentfia
Empidonax traillii
Unpidonax mininnta
(U»tU>puo vivenn
Nuttallornia Ivrealia

1'eriuoretin canadena iu

Cyanocitta criot-ata
Conmo oorax

Corvu « bitu:hy rlu mho a

Varna atricapilluo
Varna hudiumiauo

SI IT I DAK

Hit La carolinenni o
Si tlii caiuirfeiui ih

thih:i.odytidak

Trcglodytea troy li^ty tea

I OKUIDAK

Turdun migratoriuti
r.'ylocinhla guttata
Itylac ichla untn lata
llylocichla fuiweacnn

Conation name

Broad-winged hawk

Knifed grouse

Ulack-bllled Cuckoo

Chimney swlfL

Kuby-throated hummingbird

helled kingfisher

Conuuon f I inker

Plicated woodpecker
Yellow-bellied sapaticker
lla I • y wot>dpecker

(.'rcat-crested flyculcher
Yellow-bellied flycatcher
Alder flycatcher
Least f1 yealher
Kaeleru wood pewee
Olive-sided flycatcher

Cray lay
Blue Jay
Common raven

Common crow

lilat.-k-Ciipped chickadee
Unreal chickadee

Ulilte-bitasled nuthatch

Red-breasted nut hatch

Mlnlcr wien

American robin

Hi: t m It thrush
Swalnsoii's tliru.ih

Veery

Scientific uatae

SYl.VIIDAIi

Heguluo aatvapa
flegulua calendula

BOHUYCIIJ.IDAK

fk\ndtyailUi ue<ln>rivn

VIKKONIDAK

Vireo aolitariuo
Vireo oliuaoeuo

I'AHUI.IDAE

ttniolilta Varia
Vennivora peregrina
VeitnivotM vufioapilla
Pat'ula amerioana
Peiulroioa petechia
Vendro ica »iigno / ia
Uendroioa ligrina
Dendro ica caeru I euoeno

Uendroioa ooronata
Oendroica eireno

Deudroiou fuaca
Dendroica penaylvanica
Peiulroioa caatanca
Dendroica otriata
Seiurua aurocapillua
Seiurua nooeboracenoiu
Oporornio Philadelphia
Geothlypia trichae
Uiloonia puailla
Wiloonia oanadenoia
Setophiiya rutiailla

ICTKRIDAK

Quiaoalue quiocula
hltlothrua ater

TIIHAOIMDAK

Viranga olioacea

KHI NCI l.l.l DAK

Itichikmdena oardinalia

Pheutiaua ludouicianuo
lleoperiphona oeapert ina
Carpodaaua purpuveuo
Vinicola unualeator
Spinun trio tin
Junco hy eiih.il i a
Spiaella panaerina
Zonatrichia a Ibiaolliu
Metoupina Iincolnii

Common name

Cnlden-crowucd kinglet
Kuby-croutied kinglet

Cedar waxwlog

Solitary vireo

Hed-eyed vireo

Black-and-white warbler

Tennessee warbler

Nashville warbler

Parulu warbler

Yellow warbler

Magnolia warbler
Cape Hay warbler
Black-(broated blue warbler

Yellow-ruuiped warble!
Black-throated green warbler
Ulackbiirnlau warbler

Chestnut-sided warblur

llay-btcattled warbler
Blackpoll warbler
OvenbIrd

Northern waturtbrush

Mourning uaibier
Common yellowlhroat
Ullson's warbler

Canada warbler

Atnerican Kcdslart

Conuuon grackle
Crown-headed cowbird

Scarlet tanager

CardluaI

Hose-breasted grosbeak
Kvenlog grosbeak
I'urplc finch
I'iite grosbeak
American goldfinch
Dark eyed |unco

Chipping sparrow

Uh 11 e t hroat ed spa r rtiw
l.lucoln's spariow

I

-P-



Table 2
Forest bird population census

Reldan Treatment Block

Allardville, New Brunswick
2-23 June, 1980

.... —
—-~--

— —.

' "• -

June June

p respri*y
June June

I'oatari>ray 1 I'ostspray 2

Juue June June June June June June June June June June June June June June

Fain11y Species

2

-9

3

-8

4

-7

5

-6

6

-5

8

-3

10

-1

11

-0 Avg.

12

41

13

42

14

+3

15

44

17

46 Avg.

18

41

19

42

20

43

21

44

22

45

2.3

46 Avg.

TelraonIdae Knifed Grouse 0 2 0 2 0 2 0 0 0.8 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

CuculIdae Black-billed Cuckoo 0 0 0 0 0 0 0 0 0.0 0 0 0 2 0 0.4 0 0 0 0 0 0 0.0

Apodidae Chimney Swift 0 0 0 0 0 2 0 0 0.3 0 0 0 0 0 0.0 0 4 4 2 0 2 2.0

Trociiilldae Kuhy-Lhroated
Hummingbird 0 0 1 1 0 3 0 1 0.8 0 1 1 2 1 1.0 1 0 0 0 0 0 0.2

Alcedluldae Belled Kingfisher 0 1 1 1 0 1 0 0 0.5 1 1 1 1 0 0.8 1 1 1 1 2 1 1.2

l-It: lilac Common flicker

I'lleated Woodpecker

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.0

0.0

0

0

0

0

0

0

0

0

0

0

0.0

0.0

0

1

0

0

0

1

1

0

0

0

0

1

0.2

0.5

1.5 1.0 0 2.0

Tyrannldae
0.1 0.0

Yellow-bellied

Supsucker

Croat-crested

Flycatcher
Yellow-bellied

Flycatcher
Least Flycatcher
Kasiern Wood Pewee

Olive-sided Flycatcher

0

2

0

0

0

4

0

2

0

6

0

2

0

6

0

2

0

4

2

0

0

2

2

2

0

0

0

0

0

6

0

0

0.0

3.8

0.5

1.0

0

2

0

1

0

6

0

2

0

2

0

2

0

4

2

2

2

2

2

0

0.4

3.2

0.8

1.4

0

0

0

1

2

2

0

0

4

2

0

2

2

2

0

1

0

4

0

4

0

4

2

1

1.3

2.3

0.3

1.5

CorvIdae Cray Jay
Blue Jay

Common Crow

1

0

1

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0.3

0.0

0.3

0

1

0

1

1

0

0

0

0

0

0

0

0

0

0

0.2

0.4

0.0

1

0

0

0

0

0

1

3

0

0

0

0

0

0

0

0

0

0

0.3

0.5

0.0

FarIdae Black-capped Chickadee
Boreal Chickadee

0

0

1

1

0

1

2

0

0

1

2

2

0

0

0

4

0.6

1.1

0

1

3

3

0

0

1

0

2

0

1.2

0.8

1

0

3

I

1

2

2

0

0

0

0

0

1.2

0.5

Slttidue l/1iilc-brcasled Nuthatch

Ked-breasted Nuthatch

> 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.0

0.0

0

0

0

0

0

0

0

2

0

4

0.0

1.2

0

0

0

0

0

2

2

0

0

0

0

0

0.3

0.3

TroglodylIdae Winter Wren 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

TurdIdae American Kobln

Hermit Thrush

Swalnaon's Thrush

Veery

3

0

1

2

7

5

6

3

1

3

1

0

6

1

1

4

7

0

8

6

3

0

3

6

2

0

0

0

11

0

3

4

5.0

1.1

2.9

3.1

4

1

11

5

9

3

12

5

7

0

7

5

1

0

23

6

2

3

15

5

4.6

1.4

13.6

5.2

0

4

5

4

5

4

18

9

1

4

23

9

2

0

15

4

5

3

14

3

3 '

4

13

4

2.7

3.2

14.7

5.5

Sylvildne Colden-crowned Kinglet
Kuby-crouncd Kinglet

0

2

0

6

0

6

0

4

0

2

0

4

0

0

0

0

0.0

3.0

0

0

0

4

0

2

0

0

0

8

0.0

2.8

0

2

0

0

0

2

0

0

2

4

0

0

0.3

1.3

Uorabycll1idae Cedar Uuxwlng 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0.0 0 0 0 1 0 0 0.5

Vllironld.ie Sol ltary Vireo
Ked-cycd Vireo

6

0

2

0

0

0

4

0

12

0

4

0

0

0

6

0

5.0

0.0

4

0

4

0

4

0

0

0

2

0

2.8

0.0

2

0

6

2

8

0

4

0

10

4

6

2

6.0

1.3

(cont'd)

4>*



Fam1Iy

i'arul idae

I'hraupldae

Table 2

Forest bird population census
Reldan Treatment Block

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

P reapr/

June

ty

June June

Poacspray

June June

1

June June June

Postspray 2
June June June JuneJune June June June June June June

2 3 4 5 6 8 10 11

Avg.

12

41

13

42

14

43

15

44

17

46 Avg.

18

41

19

42

20

43

21

44

22

45

23

46Species -9 -8 -7 -6 -5 -3 -I -0 Avg.

Black-and-white

Warbler 0 0 0 0 0 0 0 0 0.0 2 2 0 0 2 1.2 0 0 2 0 0 2 0./

Tennessee Warbler 4 4 6 10 4 2 6 5.0 4 8 4 6 6 5.6 4 8 6 4 2 2 4.3

Nashville Warbler 0 0 1 0 0 0 2 0.5 0 0 2 0 2 0.6 0 4 2 0 2 0 1.3

I'arula Warbler 6 10 4 11 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 0 0 0 0 0.1 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

Magnolia Warbler 8 6 2 5 6 8 12 6.3 20 12 12 14 17 15.0 4 26 8 10 20 16 14.0
Cape Muy Warbler 6 12 14 8 9 6 0 4 7.4 6 4 10 2 2 4.8 10 12 12 20 18 10 13.7
Black-throated Blue

Warbler 2 2 6 8 4 12 0 8 5.3 12 12 6 12 14 11.2 6 10 16 10 6 8 9.3
Yellow-romped Warbler 4 4 0 6 2 2 0 2 2.5 0 2 2 0 4 1.6 0 0 2 2 8 2 2.3

Black-throated Green

Warbler 4 6 2 6 4 2 0 0 3.0 4 2 2 6 2 3.2 4 0 0 2 0 2 1.3

Blnckburnlan Warbler 4 10 4 13 12 6 0 2 6.4 6 12 4 6 6 6.8 2 10 10 6 8 10 7.7
Chestnut-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 6 2 10 4 8 6.3 12 10 6 16 4 9.6 6 8 14 8 6 6 8.0

Blackpoll Warbler 0 2 2 4 2 4 0 2 2.0 4 2 2 0 0 1.6 0 2 0 2 0 2 1.0

Ovenblrd 12 8 12 12 10 8 6 8 9.5 16 8 14 10 10 11.6 12 12 12 6 8 4 9.0

Northern Waterthrush 4 4 4 2 2 0 0 4 2.5 0 2 4 2 0 1.6 4 2 4 4 2 2 3.0

Mourning Warbler 0 4 2 6 4 4 0 2 2.8 2 2 6 2 2 2.8 4 4 4 6 8 6 5.3

Ycllowthroot 3 6 4 7 4 4 3 2 4.1 8 2 0 3 4 3.4 0 9 2 1 0 1 2.2

Wilson's Warbler 0 2 2 2 0 2 0 0 1.0 2 0 4 0 0 1.2 0 0 0 0 2 0 0.3

Canada Warbler 10 10 12 10 4 6 0 8 7.5 6 12 8 10 8 8.8 8 6 10 4 8 4 6.7

American Uedotarl 10 9 2 13 12 14 0 10 8.8 16 20 26 13 27 20.4 13 15 18 12 16 11 14.2

Scarlet Tauager 0.5 1.6 4 10 4.3

19 IIFrlnglllldae Hose-breasted Grosbeuk 9
Evening Grosbeak
Purple Finch

Pine Grosbeak

Durk-eyed Junto
Chipping Sparrow
Whlte-thioated Sparrow 14 13 17

0 0 2 0 1 2

0 0 6 0 0 0

0 2 0 2 2 2

0 0 0 1 0 0

0 2 0 0 0 0

0 2 7.5

0 1 0.8

0 4 1.3

2 4 1.8

0 0 0.1

0 0 0.3

0 10 12.5

8 15 7.8

0.6

2.4

0.4

1.6

0.0

20.4

10 10 3 II

1 0

3 2

2 0

0 0

0 0

7.2

6.8

1.2

0.3

0.7

0.0

21.0

Unidentified Birds

Total birds

t of Species

11 19 16

141 190 146 191 189 180

29 16 J5 39 30 38

0 0.8

2

0

0

0

21

2

0

4

0

26

0

2

2

0

15

6

0

2

0

19

2

0

0

0

21

0.4

2

0

2

0

16

4

0

2

0

25 32

32

4

0

0

0

24 22

29 164 153.8 208 241 192 199 217 215.4 134 238 270 228 224 188 213.7

8 33 31.0 35 39 32 32 36 34.8 33 36 42 37 37 16 36.8

LO



Table 3

Forest bird population census
Untreated Control Block

Allardville, New Brunswick
2-23 June, 1980

Species

June

4

-7

Pi
June

5

-6

•eanrt

June

6

-5

0

.y
June

8

*OStS|•ray 1 Pustspray 2

June

23

46

une

2

-9

June

3

-8"

June

10

June

11

-0

June

12

Avg. 41

June

13

42

June

14

43

June

15

44

June

17

46 Avg.

June

18

41

June

19

42

June

20

43

June

21

44

June

22

45
Fain 11y

-1 Avg.

Accipttrldae Broad-winged Hawk 0 0 0 0 0 0 0.1 I 0 0 0 0 0.2 0 0 0 0 0 0 0.0

Tetruonldae Huffed Grouse 1 0 0 0 1 0 0 0.4 1 0 0 0 I 0.4 0 0 0 0 0 0 0.0

Apod idae Chimney Swift 0 0 0 0 0 0 0 0.1 0 0 2 0 0 0.4 0 0 I 0 0 1 0.3

TrochllIdae Kiiby-iluoated
Hummingbird 1 1 1 0 1 0 0 0.6 0 0 0 0 0 0.0 0 0 1 0 0 0 0.2

PicIdae Common Flicker 0 2 1 0 1 0 2 0.9 2 3 2 0 I 1.6 0 0 1 0 2 1 0.7

Yellow-bullled

Sapsucker
Hairy Woodpecker

2

0

2

0

3

0

1

0

1

0 0

0

0

1

1

1.4

0.1

1

1

2

0

1

0

2

0

3

0

1.8

0.2

0

0

1

0

1

0

2

0

2

0

1

0

1.2

0.0

TyrauuIdae Yellow-bellied

Flycatcher
Alder Flycatcher
Least Flycatcher
Eastern Wood Pewee

Olive-sided Flycatcher

0

0

0

0

0

0

0

4

0

0

0

2

4

0

0

0

0

4

0

0

I

0

2

0

2

0

0

6

4

0

0

0

0

0

0

0

0

8

0

0

0.1

0.3

3.5

0.5

0.3

0

0

2

0

0

2

0

2

0

2

0

0

2

0

0

2

0

2

0

0

0

0

4

0

0

0.8

0.0

2.4

0.0

0.4

0

0

2

2

0

0

0

6

0

0

0

0

12

0

0

0

0

6

0

0

0

0

4

0

0

0

0

6

0

2

0.0

0.0

6.3

0.3

0.3

Corvidae Gray Jay

Blue Jay
Common Raven

0

1

0

5

1

0

0

3

2

0

0

0

1

5

1

0

1

0

0

0

0

5

2

0

1.4

1.6

0.4

0

0

0

0

1

0

0

1

0

0

1

0

0

1

0

0.0

0.8

0.0

0

2

0

4

0

0

0

2

0

0

0

0

0

2

0

0

3

0

0.7

1.5

0.0

ParIdae Black-capped Chickadee
Boreal Chickadee

1

3

1

0

0

1

1

1

1

0

L

1

1

1

0

0

0.8

0.9

0

0

2

0

0

0

1

0

1

2

0.8

0.4

1

0

0

0

0

0

0

2

0

0

0

0

0.2

0.3

Sittidae Ked-breasted Nuthatch 0 0 0 0 0 0 0 2 0.3 0 0 2 2 4 1.6 4 0 2 0 0 0 1.0

Tioglodylidue Winter Wren 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0.0 0 0 0 0 0 2 0.3

TurdIdae American Hobin

He toil l Thrush

Swaluson's Thrush

Vccry

1

4

7

0

0

8

8

0

6

10

8

0

2

4

7

0

3

7

9

0

2

4

10

0

2

4

5

1

0

2

8

0

2.3

5.4

7.8

0.1

1

6

8

0

1

4

10

0

5

0

7

0

10

4

15

0

6

6

11

0

4.6

4.0

10.2

0.0

3

0

2

0

7

4

13

0

7

7

26

0

6

6

10

0

4

0

11

0

8

4

11

0

5.8

3.5

12.2

0.0

SylvlIdae Kuby-crouucd Kinglet 10 12 15 10 12 8 4 8 9.9 8 8 8 12 13 9.8 6 6 8 6 8 10 7.3

llombyclll Idae Cetlar Wuxwlng 1 0 2 0 0 0 0 2 0.6 1 0 1 1 1 0.8 0 0 0 1 0 0 0.2

VI•eonIdae Solitary Vireo

Ked-eyed Vireo

0

0

4

0

4

0

2

0

6

0

2

0

2

0

2

0

2.8

0.0

0

0

2

0

6

0

4

4

0

0

2.4

0.8

2

2

2

0

2

0

0

0

2

0

0

0

1.3

0.3

(cont'd)

4>



Table 3
Forest bird population census

Untreated Control Block

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

rirenpray

June June

Pontopray 1
June June June June June

rontoprny 2
June June June JuneJune June June June June June June June

2 3 4 5 6 6 10 11 12 13 14 _J5 17 18 19 20 21 22 23

Fiynl ly Sprclen -9 -B -7 -6 -5 -3 -1 -0 Avg. ~M 42 +3 " iT, »6 Avf>. 4 I 42 43 4 4 45" •6 Avg.

'aml ld:ie Mark -and-wlil te Warble r 4 6 0 2 6 7 7 2 3.6 4 0 6 4 6 5-6 0 2 B 6 0 6 3.7

Tennessee Warbler 10 11 to 12 12 14 10 12 11.4 12 IB 14 14 20 15.6 12 16 12 12 4 IB 12.3

Nn<5hvl Ho Wnrhlcr 0 0 0 0 2 6 0 2 1.3 2 2 2 4 0 2.0 2 2 2 2 2 0 1.7

Printla Warbler 4 8 B 0 0 4 2 2 3.5 2 0 0 4 2 1.6 0 0 6 4 0 4 2.3

Mar.ool In Warbler 22 26 20 27 28 22 17 28 23.B 24 36 IB 25 26 25.8 10 24 32 24 22 24 22.7

Mark-throated Blue

Warbler 2 6 2 2 0 4 0 2 2.3 0 4 4 0 2 2.0 2 0 2 4 2 2 2.0

YelInw-rumped Warbler 6 6 6 4 2 2 2 4 4.0 B 8 9 7 4 7.2 2 7 6 0 4 4 1.B

Mark-throated Green

Warbler 8 B 4 A 8 12 4 4 6.B 4 10 6 6 6 6.4 6 8 6 6 2 2 5.0

Mackbtirnlan Warbler 6 B 8 2 9 B 4 B 6.6 6 3 4 12 2 5.4 B 6 8 4 10 n 7.3

Chent.twt.-aided Warbler 0 0 (» 0 0 0 0 0 0.0 0 0 0 0 0 0.0 2 0 0 0 0 0 0.3

Bay-breasled Warbler 18 14 16 14 24 18 10 14 16.0 14 17 14 IB 10 14.6 14 14 24 B B 18 14.3

Markpoll Warbler 0 0 0 2 0 0 0 0 0.3 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

Ovenblrd 16 11 6 14 14 10 12 14 13.1 16 IB 14 12 12 14.4 8 16 10 B 17 12 11.0

Northern Waterthrunh 2 0 0 0 0 0 0 0 0.3 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

Common Ye11nwthroat 8 6 10 4 9 B 4 4 6.6 0 6 4 2 B 4.0 4 6 6 4 6 0 4.3

Canada Warbler 2 0 0 0 0 2 0 0 0.5 0 0 2 0 0 0.4 0 2 4 0 0 0 1.0

American Rcdfttart 0 0 0 2 0 0 0 0 0.3 0 0 2 2 2 1.2 2 4 0 0 0 0 1.0

Icl e 1 liltio Cnmmnti Crackle 0 0 0 0 0 0 0 2 0.3 0 1 1 0 0 0.4 0 0 0 0 0 0 0.0

Brown-headed Cowblrd 0 2 0 0 0 0 0 0 0.3 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

Tbraupldae Scarlet Taiiager 0 0 0 0 0 0 1 0 0.1 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

Fi lug111Idae Cardinal 0 0 0 0 0 0 0 2 0.3 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

Ronc-brcasted Grosbeak 5 8 4 6 8 6 0 2 4.9 4 7 0 8 2 4.2 0 2 10 0 0 4 2.7

F.veutnR Grosbeak 0 0 0 2 2 2 0 0 0.8 4 0 n 0 1 1.0 0 2 0 0 4 2 1.3

Purple Finch 2 0 0 C 0 2 0 0 0.5 0 0 0 0 0 0.0 0 0 0 0 0 0 0.0

rinn Grosbeak 0 0 7 2 0 0 0 0 0.5 2 2 2 2 6 2.B 0 0 2 4 0 2 1.3

American Goldfinch 0 0 1 1 3 0 0 0 0.6 0 1 0 0 0 0.2 0 0 1 0 0 0 0.2

Dark-eyed Junco 2 6 7 0 4 4 3 2 4.3 5 2 8 9 3 5.4 0 4 2 2 6 6 3.3

WhIte-lhroated Sparrow 10 13 12 2 14 10 5 6 9.0 10 13 17 10 8 11.6 4 8 8 1 8 11 6.7

Lincoln's Sparrow 0 0 2 0 2 2 0 0 0.8 0 2 0 0 0 0.4 0 0 0 0 0 0 0.0

Holdout If led Hilda 7 5 I 0 4 0 0 0 1.5 0 2 O 0 0 0.4 0 0 6 0 0 0 1.0

Tnl.il tilltin 161 192 ini 142 205 196 96 153 166.0 149 199 164 199 1174 177.0 102 168 225 12B 125 172 153.3
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APPENDIX III

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

Figure 2.

o
Pre-spray

Post-spray I

'^J Post-spray II

©

Breeding territories of the Ruby-crowned kinglet. 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

Figure 3.

o Pre-spray

Post-spray I

Post-spray II

Breeding territories of the Solitary vireo. 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

o Pre-spray

Post-spray I

£>
Post-spray II

Figure 4. Breeding territories of the Blackbumian 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

©
»

o
Pre-spray

©
«

Post-spray I

o o Post-spray II

Figure 5. Breeding territories of the Baybreasted 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

o
Pre-spray

Post-spray I

e Post-spray II

Figure 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.



Figure
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CONTROL TREATMENT

/ .

o
Pre-spray

Post-spray I

Post-spray I

Breeding territories of the Tennessee 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

©

Q • o

0

Pre-spray

Post-spray I

Post-spray II

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 C

6

0

o
Pre-spray

© Post-spray I

©
G

Post-spray II

L

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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CONTROL TREATMENT

o Pre-spray

Post-spray I

7 Post-spray II

Figure 10. Breeding territories of the Hermit thrush. 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

o
Pre-spray

Post-spray I

f Post-spray II
O

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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TREATMENT

O

9

O

Pre-spray

Post-spray I

Post-spray II

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.

Hays before or after application
ot 0.070 kg AI/ha HF.I.UAW*** AM

-9

PH

Depth (cm)
Cm lent speed (ta/sec)
Volume of Drift Column (in3)

19.0 15.0

0.55 0.41

44.20 27.28

-8

AM PH

11.5

0.46

22.18

15.0

0.46

29.19

-7

AH PM

16.0

0.43

29.10

11.0

0.40

18.61

AM

10.0

0.40

16.92

0.06

0.06

-6

I't*

11.0

0.40

18.61

-5

AM

11.5

0.41

20.92

PM

12.0

0.34

17.26

AM

14.0

0.37

21.91

PM

12.0

0.34

17.26

AH

12.0

0.37

18.78

PH

13.0

0.30

16.50

Al"

19.0

0.40

32.15

PH

16.0

0.40

27.07

AH PM

14.0 17.0

0.43 0.43

25.46 10.92

Nemaloda

Osliacoda

llydiacar Ina
Plecoptera N

Kpheme ropt era

liac-t Idae N

lleptageni Idae N

l.eptophlebl Idae N

F.pheiuerell idae N

lleiuiptera
Gerr itlae H

A

Megaloplera
S la1Idae

Trichoptera
llrachycentr Idae L

llytlroptl 1 Itlac 1.

l.lnuii'phl 1 Idae 1.

Odootoceridae 1.

Pol yceiiLropodltlae i.

Khyacophi 1 itlae 1.

tin I deal if led i.

Unidentified P

Coteoplcra
llydiopl.ll Idae A

F.lmldae 1.

A

tlnidenllfled A

Diptera

11polidae 1.

Psychoditlite

Simuliidae 1.

Chironomidae L

Heleidae 1.

Hhagionldae
i

I.

Total Aipi.lt Ic Invettel•rates

0.05

0.18

0.05

0.45

0.07

0.18 0.04

0.03

0.14 0.03 0.05

0.05

0.05 0.05 0.35

0.11 0.14 0.29

0.05

0.05

0.17

0.35 0.27 0..30 0.25

0..06 0.12

0. 12 0.25

0.03

0.04

0.06

0.06

0.01

0.03 0.03 0.05 0.06

0.11 0.04

0.09

0.05 0.04 0.27

0.09 0.09

0.03

0.07

0.02

0.05 0.04

0.27 0.07 0.03

0.13

0.05

0.05

0.05

0.06

0.12

0.06

0.05

0.12 0.27

0.11

0.14

0.14

0.12

0.06 0.11 0.24

0.04

0.06 0.03

0.05 0.12 0.23 0.06 0.11 0.06 0.31 0.04
0.06

0.05 0.06 0.12 0.11 0.90

0.05

0.06

0.17

0.11

0.14 0.17 0.41 0.12

0.05 0.06 0.05-

0.06

0.03 0.D4

0.84 0.04 0.2 3

0.09 0.04 0. 12 0.10

1.04 0.33 0.94 0.27 0.21 0.32 0.53 0.59 0.43 1.04 0.78 1.16 1.17 0.97 2.89 0.22 0.12 0.55

*i'K|>iuntied as number of organisms per w of water In drift column
**applliaLlou al 2011 ADT on 11 June 1980 and again at 0606 AUT on 17 June 19H0
N " nymph

A - adult

I. - larvae

P » pupae

ON

O



Table 1. Aquatic organisms caught in drift net sets*, North Brook Treatment Station,
Gloucester County, New Brunswick, 2-22 June 1980. (Continued)

Days before or after application
of 0.0/0 kg AI /ha RKLDAWS'** AH Pre

Spray Hay

0 hr l>i hr II hi <2 hi +3 hi AM

+ 1

PM

♦ 2

AM

14.0

0.30

17.77

0.06

0.06

PH

12.0

0.34

17.26

H

AH PH

14

AH PM

+5

AM PH

Depth (cut)
Current speed (in/sec)
Volume of Drift Column (m3)

Newaloda

Osiracoda

Hydracarina

Plecoptera N

Ephemeroptera
Baelldne N

Heptageniidae N

Leptophlebiidae N

F-phctuure111dae H

llcinlptera
Ce tildae N

A

Megaloplera

Slal Itlae

Trichoptera
UracbycentrIdae
llydroplll Idae
l.imnephllldae
Odoutocerldae

Po1ycentropod1dae
Ithyacoplil lidat;
Unidentified

Unidentified

Coleoptera
llydroplll 1 Idae
Elmidae

Unidentified

Diptera
TlpulIdae
Psycltodldae

SI rani 11dae

Chironomidae

Heleidae

Khagloitldae

14.0 14.0

0.37 0.37

21.91 21.91

0.05

0.18

0.14

0.05

0.18

13.0

0.37

20.35

11.0

0. 37

20.35

0.10 0.29

0.05

14.0

0.37

21.91

0.05

0.32

14.0

0.37

21.91

0.14

0.41

14.0

0.37

21.91

0.14

13.0

0.37

20.35

0.05

0.50 0.59

0.05

14.0

0.24

14.21

0.07

0.07

0.14

0.41

0.17

0.14 0.06 0.06

0.21 0.18 0.05 0.07 0.06

0.46 0.41 0.10

0.14 0.05

0.05

0.14 0.09

0.06

12.5

0.34

17.98

0.06

12.0

0.30

15.23

13.5

0.21

13.32

14.5

0.24

14.72

15.5 20.0

0.27 0.27

17.70 22.84

0.15

0.66 0.15 0.20 0.06

0.07 0.07 0.23

0.07

0.08 0.07

0.08

0.07 0.15

0.20

0.07

0.11

0.06

0.11

0.18

0.04

0.09

0.05

0.05

0.64 0.55 0.10 0.05 0.41 3.91 3.29 0.44 0.35 0.17 0.70 0.28 0.60 0.30 1.36 0.09
0.09 0.09 0.05 0.18 0.46 0.10 0.14 0.17 0.11 0.13 0.07 0.17 0.04

0.09

Total Aquatic Invertebrates 0.96 1.00 0.20 0.54 0.78 5.48 5.39 1.38 0.99 0.56 1.39 0.44 1.77 0.90 0.48 2.09 0.44

^expressed as number of organturns per » of water In drift column
"application of 2033 ADT un 11 June 1980 and again at 0606 AUT on 17 June 1980

N - nymph
I. - larvae

A - adult

P - pupae

I



Table 1. Aquatic organisms caught in drift net sets*, North Brook Treatment Station,
Gloucester County, New Brunswick, 2-22 June 1980. (Concluded)

Days Ik;line or after application
of 0.0/0 kg AI/ha KE1.DAM***

Depth (cm)
Current speed (m/aec)
Volume of Drift Column (in3)

Neinatoda

Osltacod.i

llydracai Ilia
Plecoptera N

Kpheiueroptera

Haul Idae N

lleplageul Idae N

leplophleblIdae N

Kpheuierel 1idae N

Hem1 piera
Cerrldae N

A

Mega Iopt era
Slalidae

Trichopt era
Itrachycenl r Itlae
llydroplilidae
l.ltmiephl 1 Idae
Odoutocerldae

Polyceiilropodlilae
KhyatophlIidae
ll.iI.lent If led

On Identified

Coleoplere
llydiophllldae
El mIdae

OnIdent If led

Dipteiu

Tlpul Itlae
Phyihodldae
SI tun 11 idae

Chi i oiiouildde

Heleidae

Khaglouldae

Total At|uatlc Invertebrates

Pre 0 hr

13.0

0.30

16.50

+»a hr
Spray

II hr

Day

+2 hr 13 hr +4 hr +5 hr id hr PM

♦ 1

AM PM

+2

AM PM

i

AH PM

14.5

0.24

14.72

AM

14

PH

♦ 5

AH

14.5

0.40

24.53

i

PM

16.0

0.30

20.30

13.0

0.30

16.50

13.0

0.30

16.50

13.5

0.30

19.04

13.0

0.30

16.50

13.0

0.30

16.50

13.0

0.30

16.50

13.0

0.30

16.50

13.0

0.30

16.50

12.0

0.30

15.23

13.5

0.27

17.13

14.5

0.27

16.56

13.5

0.30

19.04

12.0

0.27

13.71

lb.5

0.24

16.75

14.0

0.40

21.69

12.0

0.34

17.26

0.20 0.18

0.12

0.55

0.06

0.12

0.30 0.12

0.06

0.11 0.0b

0.36

0.12

0.06

0.18

0.06

0.18

0.24

0.18

0.06

0.18

0.16

0.06

0.06

0.30

0.42

0.07

0.33

0.20

0.06

0.29

0.06

0.18

0.12

0.05

0.05

0.05 0.07

0.07

0.06

0.06

0.04

0.04

0.21

0.08

0.08

0.08

0.12

0.06

0.12

0.18

0.18

0.05

0.06

0.12

0.25 1.27 0.61

0.06

0.11 0.12 0.06 0.12

0.12 0.48 0.42 0.61

0.06

0.06

0.06

0.06 0.12 0.24 0.24

0.06

0.06

0.30

0.13 0.12 0.06

0.07 0.06 0.06

0.13

0.06

0.12

0.05

0.0/

0.55 2.68 9.33 11.52 9.52 12.55 0.12 0.53

0.24 0.26 1.09 0.06 0.24 2.91

0.30

0.24 0.13

0.24 0.11 0.07

0.23

0.06

0.07

0.07

0.07

0.12

0.12

1.03 3.15 11.58 12.97 11.39 17.19 0.79 1.58 0.99 0.66 0.32 0.22 0.27 0.24

0.17 0.06

0.04

o.oa 0.04

0.13

0.04 0.06

0.06

0.80 0.24 0.46

*expi OHticd as number of organisms per tu' of water In drlfl column
" ' f 2033 ADT on II June 1980 and again al 0606 ADT on 17 June 19U0**appll<hi Ion o

N - nymph

A - adull

I. - larva

P " pupae

ON
K3



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

Days before or after application
of 0.0/tl kg AI/ha 8KI.UAN*** AM

-9

I'M

Depth (cm) 19.0 15.0
Ctirt.nl speed (in/sec) 0.40 0.37
Volun* of Drift Column (m1) 32.15 33.48

Netnaloda

Ost racoda

llvdrncarlna

Plecoptera N
Ephemeroptera

llaelldae N 0.06

lleplagt-.ul Idae N
Leptophlebiidae N
Ephumere 11 Itlae N
Kpheiner Idae N
Unidentified N

lletnlpteia
GetiIdae

Mugalopleia
Siaildae I.

Trichoptera
l.eploceridae I.
Mnuiephllldae L 0.03
polycentropodldae I.
Iluldeullfled I. 0.03

AH

22.0

0.34

11.64

PH

20.0

0.34

28.76

0.66 0.25 0.59

0.06 0.03 0.03 0.17

0.03

Colenplera
DytlacIdae
Kluldae

Diptera
CoIIcldae

SIun11Idae

Chlrouomldnt

Ithag Ion idae
Cast topoda

0.06

0.02

0.06

0.03

0.03

0.03 0.01

0.03

0.06 0.28 0.14

-7

AH

19.0

0.37

29.74

PH

19.5

0.34

28.04

0.04

0.13 0.11

0.07

0.10 0.04

0.13

0.01

-6

AH PH

20.0

0.37

31.10

19.0

0.37

29.74

0.03

0.81

0.11 0.03

0.03 0.04

0.24

0.03

0.11 0.03 0.07

0.03

-5

AM

19.0

0.34

27.33

0.04

0.04

PM

17.0

0.37

26.61

1.50

0.04

AM

18.0

0.34

25.89

0.04

0.08

0.04

PM

18.0

0.34

25.89

1.15

0.27

0.12

0.12

-3

AM PM

16.5 18.0

0.37 0.34

25.82 25.89

0.23

0.15

0.08

0.12

0.04

0.15

0.04

0.04

0.19 0.12 0.12 0.12

0.04

0.040.08 0.15 0.04

AM PH AH

22.0 20.0 21.0

0.34 0.37 0.37

31.64 31.30 32.87

PH

19.5

0.34

28.04

0.41

0.11

0.06

0.06

0.01

0.09

0.06

0.60

0.09

0.01

0.29

0.03

0.13

0.10

0.03

0.04

0.09 0.12

0.06

0.03 0.04

0.01

0.06

0.03

0.58 0.04

Total Atniatlc Invertebrates 0.37 0.75 0.76 0.97 0.77 0.43 0.06 0.94 0.29 1.62 0.50 2.01 0.58 0.35 1.58 0.58 0.91 0.43

* expressed as number of organisms per m of water In drift column
"application at 2033 ADT on II June 1980 and again at 0606 ADT on 17 June 1980

H - nymphs
I. - larvae

p - pupae

A - iidillts

CT\



Table 2. Aquatic organisms caught in drift net sets*, Bass Brook Control Station, Gloucester County,
New Brunswick, 2-22 June 1980. (Continued)

Days before or after application Spray Day «1 +2 . *3 +4 *5
of 0.070 kg Al/ha BELDAM*** AN 2010 2130 2230 2110 AM PM AH PH AH PM AM PM AM PM

Depth (cm) 20.0 19.5 19.5 19.5 19.5 18.0 17.5 17.5 16.0 15.5 16.0 16.0 17.0 16.0 19.0
Cuiieiil speed (is/sec) 0.34 0.34 0.34 0.34 0.14 0.30 0.30 0.27 0.30 0.27 0.27 0.27 0.30 0.30 0.34
Vol e of Drift Column (raJ) 31.30 28.04 28.04 28.04 28.04 22.84 22.21 19.99 20.30 17.70 18.27 18.27 21.57 20.30 27.31

Nemal oila

Ostlacoda

llydiaiailiia 0.04
Plecopteia N
Epheuicropiera

DuelIdae N 0.04
lleplageulldae N
Leptophlebiidae N
Ephemerellldae tl 0.05
Ephemertdae N 0.01
Utildenllf led N 0.05

llemiptera
Cerrldae 0.06

Megaloptera
Slalldae I. '

Trlrhoplera qn,
l.eptocerldae I. °-05 jv.
I.limiephilldae I. 0.03
I'o 1yccut ropod idae I.
Illtldelltltied I.

P 0.03

Coleopiera
. Uylist-1 dae A 0.05

Elmidae I. 0.04 0.07 0.0/ 0.04 0.05 0.06 0.05
A 0.03 0.07 0.25 0.75 0.10 0.05 0.04

Dlpteru
CoIc Idae I.

Sl.milll.lae I. 0.13 0.07 0.25 1.43 2.39 0.31 0.05 0.15 0.05 0.06 0.16 0.22 0.05 0.30 0.18

Chironomidae L 0.10 0.11 0.14 0.04 0.05 0.05 0.11
Khaglouldae 1. 0.05
Gastropoda

0.09 0.27 0.05 1.01 0.23 0.60 0.11 0.23 0.25 0.22

0.07 0.04 0.09 0.10 0.11 0.05 0.11 0.05 0.05 0.15

0.11 0.11 0.09 0.05

0.14 0.12 0.04 0.05 0.05 0.11 0.27 0.05 0.05 0.04

total A.,i.allc Invertebrates 0.26 0.14 0.16 2.14 3.82 0.57 0.59 0.25 1.48 0.51 1.04 1.15 0.46 0.74 0.62

"cxpiesoed as number of organisms per in3 of waLer In drift column
"application at 20 13 ADT on 11 June 1980 and again at 0606 ADT on 17 June 1980

II - nymphs

I. " larvae

P - pupae

A - adults



Table 2. Aquatic organisms caught in drift net sets*, Bass Brook Control Station, Gloucester
County, New Brunswick, 2-22 June 1980. (Concluded)

D.iy» In-line oi alter
of 0.070 kg AI/ha KEl

applicat ion
.l)AMH>** 0600 0/00

Depth (..»)
Cm real .speed (w/aiic)
Volume of Drill Coluum (••*)

lft.0 16.0

0.34 0.34

23.01 23.01

0.04

Spray Day
01100 0900 1000 1100 PM AH

♦ I
PH

16.5

0.30

20.94

• 2

AH

18.0

0.30

22.84

PH

15.0

0.30

19.04

16.0

0.14

21.01

0.04

16.0

0.34

21.01

16.0

0.14

21.01

16.0

0.34

23.01

15.5

0.34

22.29

16.0

0.10

20.30

0.36 0.30 0.14 0.13 0.58

0.09 0.04 0.04 0.05 0.05 0.18
0.04 0.09 0.05 0.04 0.05

13

AH

16.0

0.30

20.30

PH

17.0

0.34

24.45

AH

17.5

0.30

22.21

0.15 0.16 0.41

0.05 0.08 0.05

0.05 0.04

PH

16.0

0. 30

20.30

0.05

NeiM.il oda

Oalracoda

Hydracarina

1'I ecoptera
Ephcmeropiera

Haelldae

Heptageniidae
l.fplophleblldue
KphemerelIidae
Ephemcridai!
llnldenllf led

Ik-la I pi era

I.Vrrldae

Mugaloptera
SlalIdae

TrIchopteia
l.eploceridae
l.lmni-phl I Idae
P.ilyceut rtipodldae
Unidentified

0.04 0.09 0.04 0.04 0.04 0.05 0.05 0.13 0.05 0.10 0.04 0.05

Coleoptera
Dyllscldne
Eltnltlae

Diptera
Cul Id dae

Slonl1idae

Chi toiio.nl Jae

Uhaglon Itlae
Gastiopotla

0.04

0.22 0.11

0.04 0.04

0.04

0.04 0.04 0.09

0.04

0.04

0.10

0.05 0.05 0.09 0.05
0.04 0.04 0.05 0.08 0.05 0.05

0.25 0.05 0.09 O.K. 0.15

0.05

0.14 0.10

0.05

15

AH I'H

16.0 15.0

0.14 0.30

21.01 19.04

0.09 0.26

0.13 0.05

0.04 0.11

0.04

0.05

0.05

0.26

0.21

0.05

Total Aquatic Invertebrates 0.1U 0.15 0.13 0.22 0.1/ 0.22 0.54 0.79 0.29 0.61 0.89 0.54 0.41 0.77 0.44 0.39 1.05

•expressed as number of organisms per m3 of water In drift column
"application at 2013 ADT on 11 June 1980 and again nt 0606 AUT on 17 June 1980

N » nymphs
L - larvae

P - pupae

A - adults



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

Iiav* beIore or after application -9 -8 -7 -6 -5 -4 -3 -2 -I
of 0.0/0 kg A)/ha RUI.DAr/*** AH PH AM PM AH PH AH PM AM PH AM PH AH PH AH PM AM PH

Current speed (m/sec) 0.55 0.41 0.46 0.46 0.43 0.40 0.40 0.40 0.43 0.34 0.17 0.14 0.37 0.30 0.40 0.40 0.41 0.41
Sniface Area of Drift

Column it.i2) 212.65 181.89 194.58 194.58 181.89 169.20 169.20 169.20 181.89 143.82 156.51 141.82 156.51 126.90 169.20 169.20 181.89 181.89

0.O2 0.03 0.05 0.01 0.07 0.02 0.04 0.01 0.01 0.02 0.01 0.01 0.01 0.02

0.01 0.01 0.01

0.01 0.01

Araneida

Collembola

Ephemeroptera A

I'lecopl era A

I's.tuopt era A

lli-uil pi i;t n

llotuoplcrti

Col<iopicra L

A

1rlchopteia A

l.cpldopt era I.

Dlplera A

llyuiisiioplera A

0.01

Total Terrestrial Invertebrates 0.01 0.0J

•expressed as number of organisms per m oi uoiface area of drill column
••application al 2033 ADT on 11 June 1980 and again at 0606 ADT on 17 June 1980

A - adult

I. - Iat voe

0.01

0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01

0.01 0.01 0.01 0.01 0.02 0.01 0.01

0.04 0.05 0.00 0.01 0.03 0.10 0.03 0.06 0.02 0.03 0.03 0.05 0.02 0.01 0.01 0.03

as

ON



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

Days before or after application Spray Day H ii 13 14 15
of 0.070 kg AI/ha KF.LDAW*** AH Pre 10hr +'j hr II hr 12 hr 13 hr AM PM AH PH AH PM AH PH AH PM

Current speed (m/sec) 0..37 0.37

Surface Area of Drift

Column (m ) 156..51 156.51

AianeIda 0.02

Collembola

Ephemeroptera A

Plecoptera A

Psocoptera A

llemlptera

llomopiera 0.01

Coleoplera I.

A

Tr Ichoptera A 0. 01

Lepidoptera I.

Diptera A 0. 03 0.08

Hymenoptera A

0.37 0.37 0.37 0.37 0.37 0.37 0.24 0.30 0.34 0.34 0.30 0.21 0.24 0.27 0.27

156.51 156.51 156.51 156.51 156.51 156.51 156.51 156.51 101.52 126.90 143.82 143.82 126.90 88.81 101.52 114.21 114.21

0.01

0.01 0.01 0.01

0.01 0.05 0.02

0.01 0.01

0.08 0.07 0.04

0.01 0.01 0.01

0.01

0.01 0.01 0.01

0.06 0.26 0.10 0.08 0.04 0.05 0.02 0.01 0.01 0.07 0.02 0.01

0.04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Terrestrial Invertebrates 0.03 0.11 0.04 0.10 0.32 0.13 0.10 0.16 0.14 0.08 0.03 0.01 0.09 0.02 0.01 0.00 0.01

•expressed as number of organisms per ta' of surface area of drift column
••application at 2033 ADT on 11 June 1980 and again at 0606 ADT on 17 June 1980

A - adult

I. - larvae •

ON



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

Days before or after application Spray Day +1 +2 1-3 «4 »5
i.l 0.070 kg Al/ha RELDAN*** Pre Ohr 1'j hr 11 hr 12 hr 13 hi 14 hi 15 hr l6 hr PM AM PM AM PH AH PH AH PH AH PH

Current speed (m/nec) 0.30 0.30 0.30 0.10 0.30 0.30 0.30 0.10 0.30 0.30 0.30 0.27 0.27 0.10 0.27 0.24 0.24 0.40 0.40 0.34
Smtare Area of Drift
<:«,!.mm <V> 126.90 126.90 126.90 126.90 126.90 126.90 126.90 126.90 126.90 12b.90 126.90 114.21 114.21 126.90 114.21 101.52 101.61 169..Ml U9.20 143.82

0.02 0.02 0.01 0.01 001' 0-«l
0.02 0.06 0.02 0.16 O.ll 0.30 0.10 0.09 0.18 0.08 0.02 0.03 0.01 0.03 0.01 O.Ol 0.03

0.01 0-»» I
0.01 0.02 ^

0.02 CO
0.01 0.01 0.01
0.01 0.03 0.06 0.02 '

0.01 0.01 0.02 0.01 0.02 0.01

0.01

0.02

0.02 0.02 0.02 0.18 0.40 0.36 0.34 0.31 0.03 0.19 0.03 0.04 0.03 0.05 0.01 0.01 0.01
0.01 0.02 0.01 0.08 0.06 0.01 0.02

Aianelda

Col iciiihola

Epheiueioplera A

Plciopleru A

Ptiocoplera A

llemlpieia

llowopteia
<'i>li-<>l>t im a L

A

Trichoptera A

Lepidoptera L

Diptera A

llytuetioplera A

O.Ol O.Ol

0.01

0.01 0.05

0.01

Total letii-Ktrial Invertebrates 0.02 0.09 0.03 0.17 0.11 0.73 0.50 0.58 0.67 0.04 0.12 0.05 0.06 0.06 0.08 0.02 0.02 O.Ol 0.04 0.11

•exptet»»ed as number of organisms per (u2 of surface area of drill column
••application at 2033 ADT on 11 June 1980 and again al 0606 ADT on 17 June 1980

A - adult

I. - larvae



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

Days before or afler application -9 -8 -7 -6 -5 -4 -3 -2 -I
oi 0.070 kg Al/lta l<»:i.UAW»** AM PM AM I'M AM PM AM PM AM PM AH PM AM PM AM PM AH PM

Current speed (i»/sec) 0.40 0.17 0.14 0.34 0.37 0.34 0.37 0.37 0.14 0.37 0.34 0.34 0.37 0.34 0.34 0.37 0.37 0.34
Surface Area of Drift

Column (m2) 169.20 156.51 143.82 143.82 156.51 141.82 156.51 156.51 143.82 156.51 1h3.82 143.82 156.51 143.82 143.82 156.51 156.51 143.82

Araneida 0.01 0.01

Chllopoda I
Ci.llc-ml.ola 0.01 0.01 0.05 0.01 0.01 0.01 0.01

Epheiw-ioplera A 0.01 °^
llniuoptera 0.01
Coleoptera A I
Trichoptera A 0.01 0.01 0.01 0.01 0.01
Lepdloplera I. 0.01 0.01
Dlplera I. 0.01

A 0.04 0.03 0.01 0.01 0.02 0.02 0.12 0.04 0.01 0.08 0.01 0.09 0.06 0.03 0.17
Hymenoptera A 0.01 0.01

Total Terrestrial Invertebrates 0.05 0.01 0.02 0.04 0.01 0.07 0.01 0.13 0.01 0.05 0.02 0.08 0.01 0.11 0.0/ 0.04 0.01 0.1/

•expiessed un number of organisms per in" of surface area of drift column
••application at 2031 ADT on 11 June 1980 and again at 0606 ADT on 17 June 1980

A » adults

I. - larvae



Table A. Terrestrial organisms caught In drift net sets, Bass Brook Control Station,
Gloucester County, New Brunswick, 2-22 June 1980. (Continued)

Days betore or after application Spray Day 11 +2 +3 14 15
of 0.070 kg Al/ha KKLDAM*** AM 2010 2130 2230 2310 AM PM AM PH AH PH AH PM AM PM

Current speed (m/sec) 0.34 0.14 0.14 0.34 0.34 0.30 0.30 0.27 0.30 0.27 0.27 0.27 0.10 0.30 0.34
Siirtarc Area of Drift
Column (m2) 156.51 143.82 143.82 143.82 141.82 126.90 126.90 114.21 126.90 114.21 114.21 114.21 126.90 126.90 141.82

Araneida 0.01 0.01 I
Chllopoda -vj
Colleud.ola 0.01 0.01 0.02 o
Kphemeropteia A 0.01 0.02
ilnmoplera 0.01
Colenplera A

Trichoptera A 0.01
Lepidoptera I. 0.01 ,
Dtpleia I.

A 0.02 0.02 0.01 0.01 0.04 0.08 0.01 0.03 0.06 0.01 0.03 0.02 0.01
Hymenoptera A 0.01 0.01 0.01 0.01 0.01

Total Terrestrial Invertebrates 0.03 0.03 0.01 0.01 0.01 0.05 0.10 0.02 0.03 0.00 0.07 0.03 0.04 0.05 0.02

•expressed as number of organisms per iu2 of surface area of drift coluuui
••application at 2033 ADT on 11 June 1980 and again al 0606 ADT on 17 June 1980

A " adults

I. •» larvae



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

Days before or after application Spray Day *» 1 '2 *J *•of 0.0/0 kg Al/ha KEI.DAW**** 0600 0700 0800 0900 1000 1100 PM AM PM AH ^ ^PH AH IH AH IMAll^ IM
C„7re"rt. s,^e7("»/se7) Z.7"iTlT"^^"^ ~~0.34 0.34 0.34 0.10 0.30 0.30 0.30 0.30 0.34 0.10 0.10 0.34 0.10
c"[,'l?(m2r ^ lHiU 1^3.82 143.82 143.82 143.82 141.82 143.82 141.82 126.90 126.90 126.90 126.90 126.90 143.82 126.90 126.90 143.82 126.90

Araneida

ChiIpoda

Collembola

Ephemeropleia A
lloiuoplera

Oil eoptei'a A
Trlchopteia A
l.epldopleia I.
Dipt era I.

A

0.02 0.01 I

--1

0.01 0.01 0.01 0.01 0.01 0.01

0.01

0.01

0.01

0.01 0.01 0.01 0.01 0.0*1 0.01 0.04 0.02 0.02 0.06 0.06 0.02 0.06 0.02 0.02 0.01 0.01
Hyiiieuopt eia A 0.01 0.01 0.01

Tot^TenestTlal Invertebrates 0.01 0.02 ^..01 0.^2 J^Jl.OJ 0.06 0.02 0.02 0.08 0.06 0.02 0.06 0.02 0.02 0.01>_0.0»
•expressed aa number of organisms per in2 of surface area of drift coluuui

"application at 2031 ADT on II June 1980 ami again at 0606 AUT on 17 June 1980

A - adultil

I. ~ larvae
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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 first (second)
application of 0.070 kg Al/ha RELDANS**

Turbellaria

Nematoda

Mematomorpha
Oligochaeta
Hydracarina
Plecoptera N

Ephemeroptera

Baetidae M

Heptageniidae M

Leptophlebiidae M

Sphemerellidae H

Odonata

Comphidae N

Megaloptera
Sialidae L

Trichoptera
Brachycentridae L

Clossosomatidae L

Hydropsychidae L

Hydroptilidae L

Lepidostomatidae L

Litanephilidae L

Odontoceridae L

Philopocamidae L

?olycentropodidae L

Unidentified L

P

Coleoptera
Slmidae L

A

AChrysomeiidae

Diptera
tipulidae L

Psychodidae L

Simuliidae L

P

L

P

L

Chironomidae

Heleidae

Rhagionidae L

Eatpididae L

P

Pelecypoda

Total aquatic Invertebrates

+3 +11(+5) +5K+45)

- - 0.2 0.6

- 0.2 0.6 -

- 0.4 - -

- - - 3.4a
14.4 12.0 17.2 2.0a

52.3a 50.4a 80.Sab 100.6b

19.3 6.2 11.3 10.6

- 0.8 0.2 i.2a

7.2ab 6.2a 14.6b 81.2c

30.Sab 24.0a 36.0ab 50.6b

- - - 0.2 .

- - -
1.2a

8.0a 4.4ab 4.2ab 0.6b

0.2 - - -

0.4 - - -

1.8a • 4.4ab 11.6b 1.6a

1.0 - - 0.4

1.0 2.2 0.4 0.4

1.2 - 0.6 -

- - - 0.2

0.2 0.2 - -

- - - 0.6

0.2
- 0.5 21.8a

0.2 0.6 _ 5.6a

- 1.6a 4.8b 1.0a

0.2
- - -

0.8 1.2 1.6 7.4a

0.2 - - -

1.2 1.6 1.6 6.Z

0.6 0.6 - 0.2

63.8 149.6a 111.0a 608.3b
0.4 - 3.4a 16.4b

6.4 10.3 4.4 43.0a

i.2 4.2 5.8 7.4

0.2 0.4 1.4a -

217.2a 282.Oab 312.3b

0.2

33.6

1015.0c

•mean numbers of organisms collected front five artificial substrates
numbers followed by the same character are not significantly different at the 5Z significance level
(a Student-Newman-Keuls test was used after transforming the data to log (x + 1.0))

♦♦application at 2033 ADT on 11 June 1980 and again at 0606 ADT on 17 June 1980

N « nymphs
A » adults

I • larvae

P • ouoae



- 73 -

Table 6

Aquatic invertebrates collected from artificial substrates*,
3ass Brook Control Station,

Gloucester County, Mew 3runswick
7 June - 1 August 1980

Oays before or attar tirse (second)application
zt 0.230 <3 Al/ha S2VCI-2-OII.3**

-* -3 *U (*5) -51 (+±5)

Turbeiiaria - - 1.3
i ^

Memacoda - -
- 0.2

Oligochaeta - - - 0.2

Hydracarina 1.0 a 3.3 a 7.0 a 0.2

Piacopcara 26.2 i L3.0 a 31.0 12.3 a

iphemaropcara 3aeeidae nymphs L3.3 7.0 9.2 7.5

Heptageniidae nymphs - - -
L.4 a

Lapcophlabiidae nymphs L.2 L.2 2.4 7.2 a

iphemarallidaa tiymp&s 2.5 3.3 L0.4 a 1.2

Odonaca Cordulegascridae nymphs - - 0.2 -

Trichoptera. 'iydropsychidae Larvae - - -
S.4 a

aydropcilidaa Larvae 0.2 . L.O 1.4
-

Lap idos camacidae larvae - -
0.2 -

Limaaphilidae Larvae 0.2 - -. 0.2

Qdoncocaridae Larvae 0.2 -
0.4

-

Philopoeamidae Larvae - -
L.4 3.5

?olyceneropodidae Larvae 0.5 - - 0.2 .

?sychoayiidae Larvae - - -
0.4

Xhyacophilidaa larvae - 0.2 0.4
-

tlnidancifiec Larvae - - - 0.2

pupaa - - -
0.4

Zaieoptera ilmidae Larvae 6.0 9.5 9.5 21.4 a

adults 28.4 43.0 52.4* 53.2

Oipcara Tipulidae Larvae 1.6 1.4 1.2 7.0 a

Simuliidae Larvae 4.0 3.6 7.4 0.5

pupae L.2 a 0.2 ab 0.4 ab - 3

Chironomidae Larvae 24.3 a L4.2 a L20.0 b 29.2 ib

pupaa 0.3 0.3 0.6 9.6 a

Seleidae Larvae ' 0.2 0.2 L.O 4.0 a

•thaglonidae larvae 0.3 0.5 1.0 3.4

2mpididae Larvae 0.2 - 0.2 -

Gastropoda 0.4
- - -

Pelecypcda 0.4 0.2 - 9.5

Total Aquatic Invertebrates L3&.0 110.4 268.3 L91.5

*mean numbers of organisms collected from five artificial substratas
numbers followed by the same character are 20c significantly different ac the 52 significance Lave! (a student-
Hewman-Kauis test vas -.used attar transforming the data to Log (x * L.O))

••ipolicatian at 063i A3T on 11 June L980 and again at 0819 AJDT on L7 June 1380



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

l>aya before or after flrat (second)
application of 0.070 kg Al/l.a llliI.UAH*>* *

t'ematomorpha
01Iguchaeta
llydr.it'ar Ina
Plecoptera N

Ephemernplurn
Baet Itlae N

llcptageitl Idae N

Leptophlebiidae N

Cphemerel1ldao N

l-'phcmei idae N

Odonala

t'ordu 1cgnulr idae tl

Trichoptera

Hrtichyceni rldae L

(Moaaouomat Idae 1.

llydroptiyohldae L

llydroplll Idae L

Lep 1doa t otaa 11 dae L

Ltmuephl 1 Idae 1.

Odonlocet Idue 1.

I'ol yeent ropod Idae 1.

I'Hyt-liotny 1 Idae 1.

HhyacophllIdae 1.

Unidentified 1.

Lepidoptera 1.

Coleopiera

Klntldae 1.

A

Itlptera

Tipulidae 1.

SItuul lldae 1.
p

Chlronotnldae 1.

r

lie I u Idae

Tabanldae

Rhaglonldae
Kuipldldae

Pelecypoda

Total atptallc invertebrates

-II -5 +2 110(14) 416(H0) t51(»45)

0.25

_

_ 0.25 -

_ 0.50 0.50 - 0.25 0.50

1.50 - 1.00 0.75 1.25 -

2.25 2.50 4.00 1.50 0.25 0.50

0.50 2.75 5.75 0.50 0.25 6.50

3. OO.i b 2.50ub 2.25ab 7.25b a 3.00b

1.50 0.25 0.50 1.50 0.50 0.75

14.25ub 12.50ab 23.50ab 40.00a JS.SOab 7.75b

0.25 - - -
- -

- - - -

0.25 -

11.50 17.00 10.00 7.25 2.25 1.75

_ 0.50 0.50 - - 1.00

0.25 0.25 - 0.25 - 0.25

_ 0.25 5.75 0.75 2.50 0.50

1.50 - - - - 0.50

2.00 1.00 3.25 1.00 2.25 5.75

0.50 . 0.75 1.25 - - -

_ _ _ _ - 0.25

_ _ - - - 0.25

- 0.25 - - - -

0.25 - 0.25 - 0.25 -

0.75 2.75 1.75 2.00 3.00 5.25

0.50
- - - - -

1.25 1.75 1.75 1.00 4.25 6.75

1.75 1.25 2.50 5.50 2.75 1.00

2.75 1.00 1.50 1.00 0.50 0.50

_ 0.75 0.50 8.50 0.25 1.25

0.25 - 0.50 0.75 - 0.25

6.50 2.25 11.75 2.00 1.00 8.25

0.50 - 0.50 - - 3.00a

7.50a 1.25 2.00 0.75 -
0.50

- - 0.25 - - -

4 . 00a l.-SOab 1.75ab - b I.OOab 4 . OOa

_ _ _ - - 0.25

0.25 - - - -
2.50

— _ _

65.25 53.75 H5.25 82.25 41.50 (.6.75

Anteait uitnihera of orgutilHiiiH collected In four Surber samples
Humbert* followed by Ibe name character are not ulgtil f Icaul ly different al Ihe 5* algni I Icatice level (a Student -Newwuii -Keula
teal waa lined after I rauiif oimlilg the data to lug (x ' 1-0))

**appl Icalloti tit 2011 ADT on II .lime IvoO and again at Ot>0t> AUT on 17 June IVtiO

N •* nynipliM

A «• adults

I. - larvae

P - pupae

4>»



Table 8. Aquatic invertebrates collected in Surber samples*, Bass Brook Control
Station, Gloucester County, New Brunswick, 31 May - 1 August 1980.

Daya before or after ftrul (second) application
of 0.2U0 kg Al/ha SEYlN-2-Olt.***

Tuilicllarla

Heiualoda

Oligochaeta

llytli ocarina

I'leroptera

Kpheiue I opt e rA

Oilon.ita

Trichoptera

Baetidae

Keptugen11dae

l.cpl uphlebi Idae

Eplicuerell Idae

Unidentified

Col dulug.iuir Itlae

Uoiuphldae

Oi achycent rIJao

CTouauttomalIdae

llydtopayctildac

llydropl 11 Idae

l.epiocei Idae

l.lnuiephl I Idae

I'mI ycent ropod 1dae

Khyacophllldae

Unidentified

Lepidoptera

Coleopteta

llipteiu Tipulidae

tiluuil I Idae

Chi roitumldae

lili.lgloilf dae

Pelt:t ypoda

Total Aiptatlc liivcrlehl atett

Elmidae

uymptia

nyiHphu

nyuipha

nytuplia

nyiapha

iiyutpha

iiytuphu

uyiupha

larvae

larvae

laivae

la i vae

latvuu

larvae

larvae

larvae

larvae

pupae

larvae

larvae

adu 111>

larv.ie

larvae

pupae

1 a t vae

pupae

larvae

-II

0.25

0.25

1.50

1.25 a

3.25

4.50 ah

0.25

0.25

0.75

0.25

0.75

0.25

0.50

0.75

4.25 ab

10.00

1.75

2.50

0.50

0.50

42.25

-5

0.25

1.25

0.75

2.25 ab

0.25

4.25 a

0.25

0.75

0.25

2.00

5.00 ab

17.50

1.00

0.25

0.25

1.50

0.50

18.25

1.00

0.75

2.50

2.75 ab

2.75

0.25

15.50 b

0.25

0.25

0.25

0.75

0.25

0.50

0.50

0.25

0.25

1.50

10.25 b

21.00

3.50

1.25

0.25

2.00

0.25

70.75

410 (l4)

0.25

0.25

2.75

- I)

1.25

0.25

2.00 a

0.25

0.50

1.25

0.50

0.25

0.75 a

8.00

0.25

0.25

0.50

l'7.25

t!5 (»9)

0.25

1.00

- h

0.75

0.75

1.75 a

0.50

0.25

0.25

0.25

0.50

0.50

2.50 ah

2.75

1.00

0.75

2.00

0.25

lb. 00

•51 (145)

0.25

0.25

0.50

0.25 h

1.75

0.50

2.25 a

0.50

0.50

0.25

1.00

0.75

12.75 b

19.50

1.25

2.00

0.75

0.50

45.50

»mc...n numberu t»f organlatu.-* collecled In Iimii Surber aaioplea
11..U.I.CIU followed by the name character urn not significantly dll
w/-n uaed titter 11uuol oriulilg the data to log (x • 1-0)

lei.-.H al Ihe 5Z til Kill I lean.:e level (a Si udciil-Newman Keulu leal

**applicailoo al 0611 AI»T on II lone I'J80 and again al 0(119 AUT on 1/ Ituie I'JUO



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

Days before or after flrBt (aecond)
application of 0.070 "kg Al/ba RELIJAM*** -11 +10(U) +16(+10) I51(«45)

Nenatodo

NcRuitoMorpha

III rod 1nea

Hydracarina

I'lecoptera
Kplieae ropier a

liaetldae

lleptugeiilidae
Leptophlebiidae
LphemcrelIIdae

Tr ichoplera

Urachycettcr Idae
ClouaoaomuCIdae

llydroplllI due
l.epldoato)nat idae
l.lmiiephllldae
I'h llopotarn Idae
I'olyceutropodldae
lihyacophllldae
Unidentified

Coleoptera
LImldae

Ulptera
TlpulIdae
SImn11Idae

Chironomidae

Heleidae

KhagtooIdae
Knipldldae

Total titpiatlc Invertebrates

3.00

0.25

1.00

0.25a

0.50

0.25

- a

0.25

0.25

1.00

0.25a

7.25

14.25a

4.75

0.75

3.00a

4.25

0.50

4.25

6.00b

0.50

a

0.25

0.25

0.50

8.25

1.00

2.00

1.25

0.50ab

1.00

1.50

2.75b

1.00

0.25

6.00

1.00

0.25

3.00

1.75

0.25

4.00b

1.25

0.50 0.25 -

0.50 0.75 -

0.75 1.50 -

21.25ab 2.75ab a

9.75 45.50a 9.50

- 0.25 -

0.75 1.25 0.25

0.50 1.50 0.75

0.25 0.75 0.25

- -

0.25

59.25ab 73.75b 28.7.Sab

0.25

0.25

3.25 0.50

0.50 0.50

_ 129.75b

0.50 3.00

0.25 2.00

3.50 7.50

1.00 ab 2.25ab

2.25 0.75

0.2S -

1.25ab 2.50b

0.50

12.75ab

0.25

39.50a

0.25

0.25

0.75

67.25b

0.50

4.25

1.50

0.50

2.25

29.75b

0.25

264.50b

3.75a

0.50

0.25

457.00c

*mean numbers of organisms collected from four rocka
Humbert* followed by Ibe name character are not si go Ifleant Iy different at the 52 significance
teat waa uaed after transforming Ihe data to log (x + 1.0))

"application at 2013 ADT on II lone 1900 and again al 0606 AUT on 17 June 19B0

N ** nymphs
A - adiilia

I. » larval?

P - pupae

level (a Student-Newtuan-Keula

ON



Table 10

Aquatic Invertebrates collected from rocks*,
Bass Brook Control Station,

Gloucester County, New Brunswick
31 May - 1 August 1980

Daya before or afi
of 0.280 kg AI/ha

cer tlrot (uccond) application
SEVIM-2-0II.*** -11 -5 12 110 (14) 115 (t9) 151 (45)

llemaloda - - -
0.25 - -

01Igochaeta - - - - -

0.75

llydlucai Ina U.75 1.00 1.00 1.25 5.75 a
-

I'lecoptei'a nyuipbu - a 0.50 ub 0.50 ah 1.00 ah 2.75 h 0.75 ab

Ephemeroptera UauLldae nymphs 0.50 0.50 1.50 1.25 2.00 13.25 u

lleptagenl Idae iiyuipha 0.50
-•

0.50
-

0.25
-

l.eptophlcbldae nytuphu -
0.25

- -
0.75 0.25

Epbeuerel1idae uytapha 1.00 1.25
-

0.25 4.25 1.00

Ti lehuptera ttrachyceuti Idue lurvau 0.25
- - - -

4.00

llydropaychldaa larvae
- - - - -

0.50

llydropt 1 11 due larvae
-

0.50 0.75
- - -

l.e p 1doa t oinu11 da o larvae
- - -

0.50
-

l.twnephl 1 Idae larvae
-

0.50 1.00 0.25 0.25
-

OdoulocetIdae larvae
-

0.75 - • - - -

I'olyceul lopodidau larvae
-

0.25
- -

0.25
-

HhyacupM 1 idae larvae
-

0.50
- - -

1.25

Un idem If lad lul vac- 0.25
- - - - -

pupae
-

1.00
-

0.25 0.25 0.25

Lepidoptera larvae
- - - - -

0.25

Cotcopicra Eluldue larvae 0.25 6.00 1.50 0.50 1.75 22.75 u

adults 1.0U 3.00 2.75 0.25 3.00 4.75

Diptera Tipulidae larvae „ - 0.75
- - - -

Slant1Idae larvae 0.25 0.75 0.50
- - -

Clil ronoini.lue laivae 10.00 19.00 15.25 11.75 19.25 28.00

pupae 0.50 0.50 0.50
- -

0.25

Heleidae larvae
-

0.25 0.25 0.25 - -

Hhnglotitdue laivau
- - - - -

0.75

Empldtdau larvae
- -

0.25
- - -

Total Ai|oallc luvci tcbi'ulcu 15.25 a 39.25 ab 26.25 ah 17.75 ah 40.50 ah 0U.00 b

*i»cnn nuiuhera of organ lama collecled from four rockti
uuuihura rollowed by the same character are not sign! f leant ly 'different at the 5Z tilgni f Icance level (a Student-Newman-two Iu leut
waa uaed after t rails to rial ng the data to log (x + 1.0))

•application at 0611 AUT oil 11 June 1980 and again at UUI9 AUT on 17 Ji 1980

"^1
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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 I. Brook trout sampled for stomach content analysis, North Brook Treatment, Gloucester 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 (nun))
Range

Mean weight (g)
Range

Mean volume of stomach contents (ml)

Range

Mean (volumeof stomach contents/body weight) 0.022 0.037 0.017 0.086 0.022
Kange 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

*K = w/x1.3 x 105 where w = weight (g)
I = fork length (mm)

117.50 119.50 114.60 125.73 114.80

95-157 111-138 87-133 113-153 89-144

18.76 20.58 17.50 24.75 19.37 i

10.4-39. 0 14.5-33.6 7.6-25.2 16.5-43.2 8.9-37.1
VO

0.41 0.79 0.32 2.26 0.35
1

<0.1-1. 2 0.1-1.7 0-0.8 0.7-5.8 <0.1-0.9



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)
Range

Mean weight (g)
Range

Mean volume of stomach contents (ml)
Range

76.40 63.08 64.40 57.80 56.00

55-118 48-80 50-81 53-75 43-65

5.08 3.33 3.77 2.67 2.37

1.9-13.9 1.6-6.5 1.7-7.0 2.0-5.1 1.0-3.3

0.11 0.18 0.10 0.08 0.05

<0.1-0.5 <0.1-1.0 0-0.2 <0.1-0.2 0-<0.1

oo
o



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

Date

Number of fish sampled

Mean fork length (mm)
Range

Mean weight (g)
Range

Mean volume of stomach contents (ml)

Range

Mean (volume of stomach contents/body weight)
Range

Fulton's coefficient of condition (K)*

Range

*K - w/£3 x 105 where w = weight (g)
£ = fork length (mm)

1 June

15

90.80

60-135

10.15

2.4-28.4

0.33

0.1-1.1

0.034

0.021-0.052

1.13

1.02-1.23

12 June

11

98.82

71-122

12.28

3.9-20.2

0.86

0.2-2.6

0.075

0.025-0.160

1.17

1.06-1.27

19 June

12

97.42

72-137

12.28

5.0-27.4

0.41

0.1-1.1

0.40

0.011-0.090

1.22

1.07-1.40

25 June

13

103.54

73-165

15.39

4.8-52.5

0.65

0.1-4.0

0.034

0.012-0.076

1.21

1.07-1.39

i

oo



I'able 4. lirook trout sampled for stomach content analysis, Little Brook Control, Gloucester County, New Brunswick

Date 2 June 14 June 19 June 25 June 2 Aug

Number of fish sampled » 10 10 11 11 10

Mean fork length (mm)
Range

Mean weight (g)
Range

Mean volume of stomach contents (ml)

Range

Mean (volume of stomach contents/body weight)
Range

Fulton's coefficient of condition (K)*

Range

*K = w/Jt3x 105 where w = weight (g)
i = fork length (nun)

124.10 135.10 129.45 115.36 122.30

93-169 107-185 93-168 85-150 89-153

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 ,

1.24 1.16 0.96 1.09
00

0.86 ^

<0.l-4.5 0.5-2.1 <0.1-2.8 0.2-2.6 0.1-2.7 '

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.(397 0.010-0.223

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



Table 5. Sculpins sampled for stomacli content analysis,- 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

Mean total length (nun) 63.10 65.08
Range 50-80 50-93

Mean weight (g) 2.39 3.50

Hange 1.1-4.2 1.9-7.7 1.8-7.1

Mean volume of stomach contents (ml) 0.15 0.11 0.13 0.13 0.08

Kange <0.1-0.4 0-0.2 <0.1-0.3 <0.1-0.5 <0.1-0.2

66.40 71.50 60.20

50-82 56-87 55-68

3.71 5.14 3.52

i

oo

.8-7.1 2.9-8.5 2.4-5.5
OJ

Mean (volume of stomach contents/ 0.06 0.03 0.03 0.03 0.02
body weight)

Ka«>c^ 0.02-0.16 0-0.06 0.01-0.06 0.01-0.10 0.01-0.06



Table 6. Stomach contents of brook trout, North Brook Treatment, Gloucester County,
New Brunswick.

I'ercent Occurrence

31 13 20 26 2-3
May June June June August

Mean I'ercent Contribution to Volume Mean Number of Organisms per Stomach_

Sample date

No food present 10

31

Hay
13

June

20

June

26 2-3

June August

31

May

13

June

20

June

26

June

2-3

August

Aipiatlc liibecta
Plecoptera H 50 50 10 82 10 4.3 1.5 0.2 1.8 2.2 2.2 1.6 2.0 3.0 3.0

Kphemcio| tcru

Iteptageul Idae
Ephemer idae
Other

Trichoptera

N

N

30

50

60

30

10

80

40

60

55

73

100

20

90

1.6

26.5

16.8

0.8

0.5

12.0

16.4

8.9

1.3

31.0

18.2

4.5

32.0

1.7

4.4

3.3

1.0

1.0

4.5

1.5

1.3

1.2

8.8

11.8

1.5

27.4

1.

P

70 100 70

10

82

27

90

10

20.4 62.4 26.7

0.1

3.9

0.4

30.2

2.0

3.1 11.3 3.6

1.0

2.8

1.3

3.7

1.0

llemlpiera
llydromel iItlae
CurrIdae

Coleoptera 1.

p

:
-

_

9

9

10

10

-

-

-

0.1

0.2

0.2

0.2

- - -

1.0

2.0

1.0

1.0

A 10 20 10 9 10 0.5 1.5 0.2 0.1 2.2 1.0 1.5 1.0 1.0 1.0

Dlplerti

TlpnlIdae
Simuliidae

1.

L

p

30

10

10

70 30

10

64

64

9

10

* 30

9.0

0.1

0.1

2.9 0.9

0.2

5.7

1.1

0.1

0.1

0.6

1.3

1.0

1.0

4.9 1.0

1.0

1.7

3.3

1.0

1.0

1.0

Chironomidae I.

p

80 60 40

10

91

18

90 3.0 1.0 0.6

6.7

2.6

0.1

3.0 2.1 3.3 1.3

3.0

11.3

2.0

4.0

Heleidae 1. -
20 30 36

36

30
-

0.2 0.4 0.4

0.7

0.9
:

1.0 1.0 2.3

2.5

1.7

Uhaglonldae 1. 20 60 10 9 10 11.0 5.3 0.2 0.1 0.1 3.5 1.8 1.0 1.0 1.0

Other sdtpiatlc Invertebrates
llydracarlnu
Caulropoda
I'elecypoda

10 60

10

10

30

20

36 50 1.0 4.1

1.5

0.1

1.0

1.1

0.5 0.6 1.0 2.5

3.0

1.0

1.3

1.5

1.8 1.0

Terrestrial arthropods

Arachnlda

Col 1emboli)

llemlpiera

llomoptera

Coleoptera L

A

20

10

10

10

20

20

10

20

10

10

20

30

10

10

55

27

18

9

55

40

20

30

30

3.5

2.3

0.2

0.8

0.2

0.4

0.5

0.7

0.4

1.1

1.8

1.7

1.4

0.2

0.7

0.5

0.2

0.1

2.9

5.8

0.3

0.4

2.4

2.0

1.0

1.0

13.0

1.0

1.5

1.0

1.0

1.0

3.0

2.0

1.0

1.0

3.0

1.3

1.3

1.5

1.0

1.2

2.0

1.0

1.7

1.0

Trichoptera
Lepidoptera

Uiptera

A

1.

A 20

10

60

36

27

91 90 ': 2.6

1.6

17.6

0.5

0.9

23.7 12.0 - 2.5

1.0

4.8

1.3

2.3

18.0 4.6

Hymenoptera

Kotuilc idae

Other A

-
20

20

50 9

55 10 -

0.4

0.3

10.6 0.4

1.7 0.3

-

1.0

1.0

2.8 1.0

2.0 2.0

Application at 2011 ADT on 11 June 1980 and again al 0606 AUT on 17 June 1980

H - nyraphu

A " udutle

L - liirvtie

P - pupae

CO
4>



Table 7. Stomach contents of slimy sculpins, North Brook Treatment, Gloucester County
New Brunswick.

Percent Occurrence Mean Percent Contribution to Volume Mean Number of Organ limas per Stomacli

31 13 20 26 2-3 31 13 20 26 2-3 31 13 20 26 2-3
Sample dale May June June June August May June June June August May June June June August

Ho food present 0 0 10 0 10

Aipiutlo Insects

Plecoptera N 20 33 60 30 - 11.0 6.7 3.6 1.7 _ 1.0 1.5 1.7 1.0 _

Ephemeroptera

Heptageniidae N - 8 - - 40 - 0.1 - - 3.4 _ 1.0 _ _ 1.0
EphemerIdae N 40 8 30 - - -36.0 3.7 16.1 - _ 3.3 3.0 2.7 _

Other N 50 75 90 70 60 28.0 37.2 58.6 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
Ulptera

TlpulIdae L - 25 - - - - 0.8 _ _ _ _ 1.7 _ _ _

SlmulIIdae L
- 42 1(1 20 30 - 7.3 2.2 11.2 3.0 - 6.0 1.7 4.0 3.7

P
- - 10 10 - - - 1.1 0.5 - - _ 2.0 1.0 _

Chironomldae 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 _ _

Heleidae 1. 20 50 40 - 50 10.5 1.0 0.9 - 2.6 1.0 1.2 1.5 _ 1.6
RhagIonIdae 1.

- 17
- - - - 2.5 - - - - 1.5 - -

Terrestrial arthropods
Diptera A

-
8

- - - 3.3 - - - - 1.0 - - -

Anipblblail eggs
- 8

- - - - 7.5
- - -

Application at 2013 AUT on 11 June 1980 and again at 0606 AUT on 17 June 1980.

N » nymphs

A - adults

I. - larvae

P - pupae

00



Table 8. Stomach contents of brook trout, Bass Brook Control, Gloucester County,
New Brunswick.

Sample date

No food present

Atpiatlc Iusee is
Plecoptera
Ephemeroptera

Iteplagenl Idae
i-'pheiuerldae
Other

Odonala

Auluopleia

Tr tchopiera

Coleopletu

Diptera

TipulIdau
Simuliidae

Chironomidae

Heleidae

II - nymphs
A - adults

I. - larvae

p - pupae

N

N

11

N

I.

P

L

A

L

L

P

L

P

L

Other a«|uailc Invertebracea
Uydruciirlnu
Cast ropotlu

Teiiesiriul arthropods

Arucliiilda

Col I umbo I a

Ephemeroptera A
Plecoptera A
llemlpiera
Hutmiptera

Coleoptera

Ti Ichopleia

l.epldupteru
Dipt era

llymeutipt era

FormicIdae

Other

Peicent Occurieuce

1

June

47

20

93

;i

47

13

7

60

20

100

7

40

33

13

20

7

20

7

7

20

1

40

20

13

100

7

7

12

June

18

9

18

100

71

18

64

9

16

45

9

9

64

36

9

9

9

27

16

9

91

9

45

19

JuiK

42

75

8

75

8

8

50

31

50

8

17

58

17

42

8

8

8

31

25

100

58

23

21

8

38

15

8

8

23

21

23

38

15

23

23

69

85

100

54

31

Mean Percent CootrlhutIon

to Vo 1time

1.5

0.4

24.9

12.0

4.3

0.5

0.1

1.5

0.3

1.7

0.1

0.4

0.3

0.1

0.5

0.1

2.5

0.8

0.1

0.2

0.1

1.1

0.3

0.1

46.0

' 0.1

0.1

0.2

0.1

0.3

66.1

5.6

0.3

1.8

0.1

0.4

0.5

0.1

0.1

0.6

0.5

0.1

0.5

0.1

0.5

0.4

0.6

0.2

20.4

0.9

13.8

7.4

17.2

4.0

0.2

1.9

0.8

0.9

0.1

0.2

0.6

0.4

0.8

0.1

0.2

0.1

0.6

4.5

39.6

5.5

0.3

1.8

3.8

1.8

6.6

0.3

0.2

0.2

0.3

0.2

0.7

0.2

1.1

0.8

17.8

16.2

45.6

1.8

0.4

Mean Number of Organli.ma
per Stomach __ __

I 12 19 25
June June June June

2.1

1.0

4.4

5. I

1.0"

2.7

1.3

1.2

1.0

1.7

2.0

2.7

2.0

1.0

1.0

1.0

1.0

51.8

1.0

t.O

1.0

2.0

1.0

82.4

3.1

1.5

1.7

1.0

1.0

1.8

1.0

1.0

1.6

2.0

1.0

7.0

1.0

1.0

1.0

1.5

1.0

41.4

1.2

3.1

4.0

3.0

4.0

2.0

1.7

2.0

2.2

1.0

1.5

1.6

1.5

1.4

0.1

1.0

2.0

1.3

1.3

12.5

WO

1.3

3.9

1.0

2.8

2.0

1.0

2.0

1.7

1.3

1.7

1.4

1.0

1.3

2.7

20.1

18.9

22.5

1.7

1.5
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Table 9. Stomach contents of brook trout, Little Brook Control,
Gloucester County, New Brunswick.

&.«*!* I« .!»••

Ik. I...-.I |» «•<•«•

*.)>••! It Innr.la
|-|<.-.»l>tr«a

l.|*<—t..|.««l«
- tl<Tl ..*«-.. I l«t»«

I ,.».•«,# I.I..
«MI..-«

ml..nil«

An I ••»!»• fin

i"-««""r«»«»
SI.114..

|< lll.i>rIC<.

Col.

ri*r|4.eMl4*«
IUI..1

|l|.tfllJ.<U

SI..,1IIJ...>

lt.ll«i.M«.ljNr

lt.l-:IJ<«

|..I...M|J..

Ht«.||laHlJ«ti
t_|.l4IJ.<

lit l^i ».|<u>l It ln.ailcl.it.lc
tlyj....'*.. !••*

Caal •«^hm|4

1.1 .•..n 1*1

Al ..cIm* 1.1m

t'.l ll.nl...|.

'l I,'«li)|.ltl

f» v...,....«

Ik-Iflr..

It. _>Cli 14

i:..,|...|.l«l»

li l«k.*l»l«*l«

I.-|«|.||>|>|CIJ»

»...»!. I.I..

A-t.litlil.iii «K«"

I - I.....

IVKIMl IM.MI I...M !*•<••«:»•• t ».*•!» IU..I !•< Ik.... II.—I..:. ..I Ui^uilnM fVI

10

I (Ml

ImiK Aug".! Imm«

I.U

I J

U.I

II

4.1

1.4
1.0

0 1

n.l

o.a

i.i

o.I

1.1

ii

vt

l.u

1.0

t s

ii
.Itinr

1.0

1.0

J.l

J *

1.1

1.4

11

*

. . - to o

»l too

l<>

1*0 IV.1
0.1

11.4

0.1

It.l

0.1

I» 4

1.0

1.1 1.1

1.0

1.4

10

4.1

1.0

l.o

4.0

. . l.o - -

» H

u.> I.U

0.1

0.1

0.1
. l.o l.o

i.u

l.u

1.0

1* » /I) o a l.u 0.1 0.1 I.i I.I I.I 1.0 1.0

11

»

• 1

16

«

»l

41

IWI

ill

to

! '

it i

0.A

».4

10.0

0.1

14.4

0.1

11.0

0.1

1.4

l.o

I.J

II.0

i.i

II. 4

U.J

0.1

II

I.i

1.0

11.4

11.4

1.0

11.1

1.0

• 01.4

1.0

19.1

I.I

I.I)

10.1

1.4

11.I>

1.0

1.1

1.1

1.0

1.010
t

It

44

to

10

I.i
o.t

0.)

0.1

0.1

0.}
0.1

0.2

1.1

0.1

0.1

111)

10

1.0

1.0

1.4

1.0 1 ♦

. - - 1.0 - -

> • •u l.ll

0.J

4.1 4.a i.i 0 I 1.0

10

1.1 I.U 4.0

-

IB
-

0.1
-

a 1
• "

l.a 1.0

11

*

M. Ill

111

0.1 0.4 0.1

0.1

0.4 0.1

0.4

i.i 1.0 I.I

1.0

1.0 l.o

1.11

14 11

»

IB

10

ID

J11

III

IM

'.II

II. J

U.I

1.1

O.I

o.l

0.4

0.1

0.1

0.1

0 4

0.1

a. I

10.1

O 1

1.)

1.4

II

II

Ml

1.0

1.*

1.0

1.0

1.0

l.t)

l.o

1.)

1.0

l.o

I.I

l.ll

1.1

1.0

1.1

1.1

1.1
. Ml - - - 11 - " " *

_ 10 . 1.0 •

11 11 10

lu

I.I) 4 0

III

i.u I.tt 4.0

4.1

I.I 4.1

1.0

I.I il in

4.0

1.4

1.0•

|t>

1.1 o.<
. .

1 »

ID

II 1.)
- -

14 * to . • .0 6 1 0.1 0.1 10.1 14.• i.o 1.0

>l M IIKI It..* W.I In.J ».J it* 111 II. 1 11.1 11.4 111

lit /Il 1.1 i.i 11 1 0.1 /!> I a M l.ll 1.0 1.1

'1 ll> II. 1 t> i II 1 II.I I i> l.o
*

1.0

-

1
t.lt

00

-^1



Table 10. Stomach contents of slimy sculpins, Little Brook Control, Gloucester County,
New Brunswick.

Percent Occurrence Hean Percent Cunt rlbtiitIon to Vo 1time Mean Number of Organ! sws per Stomach

2 14 19 25 2 2 14 19 25 2 2 14 19 25 2

Sample date June June June June August June June June June August June June June June Auguut

No food present 0 8 0 0 0

A'piat tc Insects

Plucopteia N 30 25 10 30 20 1.0 0.5 0.1 0.5 0.3 l.J 2.7 1.0 1.3 1.0

Kphcucioptera

llepl agent Idaei N - - - - 10 - - - - 0.1 - - - - 1.0

Other N 10 42 - 30 60 2.5 0.5 - 1.4 10.0 1.0 1.4 - 3.0 3.8

Trichopleiu 1. 50 33 20 70 60 4.9 1.9 0.8 10.2 38.7 1.2 2.3 1.5 2.1 3.0

Coleupt era 1. - 8 - - - - 0.1 - . - - 1.0 - - -

A 10 8 - - - 1.5 0.1 - - - 3.0 1.0 - - -

Ulpiera

Tlpulidae 1. 10 - - 10 - 0.1 - - 0.5 - 1.0 - - 3.0 -

SI mill t Idae 1. 70 81 80 60 50 6.1 46.1 24.0 36.6 7.1 7.0 43.8 21.9 66.8 1.4

P - 17 10 10 10 - 0.2 0.2 0.4 0.1 - 1.0 2.0 2.0 1.0

Chitooouldae 1. 100 92 100 100 100 83.4 49.5 74.9 50.4 41.7 50.4 36.1 62.2 19.7 28.0

P 10 8 - - - 0.1 0.4 - - - 1.0 2.0 - - -

Heleidae 1. 10 - - - - 0.1 - - - - 1.0 - - - -

P - 17 - - , - - 0.2 - - - - 1.5 - - -

Hhagtooldoe L 10 8 - - - 0.2 0.1 - - - 1.0 1.0 - - -

l-jupldldae L 10 8
- ~ -

0.1 0.1
- - -

1.0 1.0
- - -

Other at|tiat It: Invertebrates
t'.iot ropodu

-
B

- - - -
0.3 - - - -

2.0
- - -

Terrestrial unittopodu

Ephenie ropier n A ~
8

~ ~ - _
0.1

— ~ — ~
1.0

"
; ~

N - ityrapliu

A - udulls

L •* larv.ie

P - pupae

oo
oo
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