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INTRODUCTION

On 28 April, 1982, the New Brunswick Task Force on the Environment
" and Reye's Syndrome chaired by Walter 0. Spitzer released its report to the
New Brunswick government. One of the key recommendations made by the Task
Force was that the use of Atlox 3409F in forest spraying to control spruce
budworm be discontinued and replaced by another emulsifier. The major ob-
jection to the use of Atlox 3409F was that it has shown viral-enhancing
properties in the laboratory and is currently being investigated as a pos-
sible cofactor in the pathogenesis of Reye's Syndrome in children. As a
result of decisions reached following this report, and availability of
materials, the fenitrothion water-based formulation was dropped from the
1982 New Brunswick spray program and fenitrothion was applied dissolved in
the solvents Dowanol TPM or Cyclosol 63. In addition, a 'crash' program
was initiated, involving several cooperating agencies, aimed at generating,
in one year, all the data required to register new water-based formulations
of fenitrothion and aminocarb which do not contain viral-enhancing emul-
sifiers. As part of this 'action plan' environmental impact studies were
conducted in three experimental spray blocks treated with the candidate
fenitrothion and aminocarb formulations. The preliminary results of the
aquatic impact studies are reported here. Concurrent terrestrial impact
studies are reported elsewhere (McLeod, 1982).

SITE DESCRIPTION

Aquatic impact studies were conducted in 4 streams in the Nepis-
iguit River watershed near Popple Depot, New Brunswick (Figure l). Popple
Depot is in Northumberland County approximately 65 km WSW of Bathurst at
47°23'50" N latitude, 66°30'40" W longitude. The Lower West Branch of Por-
tage Brook (subsequently referred to simply as Portage Brook) and Sixty-
three Mile Brook were within experimental spray blocks I and III respec-
tively. Ransom Brook was outside of spray block II, but was sprayed with
the same formulation. White Birch Brook served as an untreated check.
Portage Brook was the largest of the four streams with a measured discharge
on 5 July 1982 of 178.6 L/sec, White Birch Brook was next with a discharge
of 138.9 L/sec, then Ransom Brook with a discharge of 58.3 L/sec and
finally Sixty-three Mile Brook with a discharge of 22.8 L/sec. All four
streams supported similar communities of aquatic invertebrates and had res-
ident brook trout (Salvelinus fontinalis) populationms.
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INSECTICIDE FORMULATIONS AND APPLICATIONS
derial Applications

Aerial applications were conducted by Forest Protection Limited,
the crown corporation responsible for budworm spraying in New Brunswick.
Portage Brook and Sixty-three Mile Brook were treated by spraying blocks I
and III respectively. Ransom Brook was treated separately from block II by
spraying a double swath down the stream from its headwaters to its con-
fluence with Portage Brook. Spotters were used to ensure that spray lines
were followed and streams and sampling sites received good coverage.
Details of the insecticide formulations and applications are summarized in
Tables 1 and 2 respectively.

Ground Applications

Portage Brook, Ransom Brook and Sixty-three Mile Brook were re-
treated by hand on 7 July, 1982. 1Insecticide formulations for these tests
were obtained by grab sampling from the tank mixes applied to blocks I, II
and III. The test materials were applied approximately_l00 m upstream from
biological sampling sites using a Microan 'ULVA' Sprayer7. According to the
manufacturer's specifications, this ultra low volume applicator is capable
of producing a relatively narrow spectrum of droplet sizes centering around
70 diameter. Dosage rates were adjusted by diluting the tank mixes with
water and were intended to produce residue levels in the streams in excess
of those achieved following aerial application. Details of the insecticide
formulations and applications are summarized in Table 3.

METHODS
Ingsecticide Residues

Water samples were collected periodically before and after each
application for insecticide residue analysis. Details of the sampling pro-
cedure and analytical methods will be presented in a separate report
(Sundaram, in prep.).

7 Micron Sprayers Ltd., Herefordshire, England.



Table 1.. Insecticide formulations used to treat experimental
spray blocks near Popple Depot, New Brunswick (1982).

Block |

MATACIL® 180F (aminocarb flowable)! 26.7¢ (vol)
TRITON® X-1002 3.0% (vol)
Water 70.3% (vol)
Block |1 NOVATHION® Technical (fenitrothion)®  10.9% (vol)
TRITON® X-100 10.7% (vol)
Water 78.4% (vol)
Block 111 NOVATHION® Taechnical (fenitrothion) 10.9% (vol)
Cyclosol 634 24.0% (vol)
TRITON® X-100 3.08 (vol)
Water 62.1% (vol)

! Chemagro Ltd., Mississauga, Ontario.
2 Rohm and Haas, Canada Inc., West Hill, Ontario.
3 Cheminova, Lemvig, Denmark.
4 Shell Canada Chemical Co., Toronto, Ontario.

Table 2. Qetails of serial applications to experizental spray blocks near Pcppie Depot, New Brunswick (1982),

Time Emission Emission rate Oosage rate
Oate (OT)  Alrcratt Type Systam (LMha) (g Al ha)
Slock 1 First application 17 June 1982 0650 Grumn AgCat  Micronair’ 1.46 70
Second appl ication 25 June 1982 0610 Cassna AgTruck  Micronalr 1.46 70
Block 115  First appiication 17 June 1982 0700 Gruman AgCat  Micronair 1,46 210
Second spplication 24 June 1982 2030 Cessna AgTruck  Micromair 1,46 210
Slock 111 First applicartion 22 June 1982 1955  Cassna AgTruck Micronaie 1,46 210
Second appl Ication 28 June 1982 1940 Cassna AgTruck Micronair 1,46 210

5 Micronair (Aertal) Ltd., Sandawn, England,

6 Ransom @rack w3 sprayed at the same tims as Slock | |,

Tabla 3. Oatails of ground appl (cations to experimental streans near Popplie Depot, New Srunswick

(1982).
Formylation
Time Ouration  Straam discharge Tank mix Dl lysnt water
(ADT) (sec) (L/sec) (mi) (mi)
Sixty=three Ml | e 8rock 0743 290 19.6 308 520
Ransom Srock 0843 209 57.4 7% 573
Lorer West Branch Portage Brock 0955 600 128.9 55010 -

8 NOVATHION® Tachnical + Cyclosol 3 + TRITON® X-100 + water.
9 NOVATHION® Technica!l + TRITON® X-100 + wvater.

10 MATACIL® 180F + TRITON® X=100 + water,



Aquatic Invertebrate Drift

Wildco drift netsll with No. 54 (363u) mesh were used to sample
drift. Drift nets were placed in the stream for 10-15 minutes to sample a
column of water from the surface to the bottom, including the surface film.
Current speed was measured at the opening to each drift net half-way
between the surface and bottom with a Teledyne Gurley No. 625 Pygmy Current
Meterl2, Drift Samples were hand sorted in the field to remove extraneous
material and the organisms collected were preserved in a solution of 65%
methanol, 5% glycerin and 30% water. Organisms were later identified in
the laboratory using the keys of Merritt and Cummins (1978), Pennak (1978),
Ward and Wipple (1959) and Wiggins (1977).

Drift was monitored hourly on 2 mornings and 2 evenings prior to
treatment to document the normal diel drift pattern for each study stream.
On spray days drift samples were taken before and at regular intervals
after each application. Drift stations for the aerial applications were
located near the downstream edges of spray blocks I and III on Portage
Brook and Sixty-three Mile Brook respectively, and just downstream from the
road on Ransom Brook and White Birch Brook (Figure 1). Drift was monitored
at two locations on each stream for the ground applications: a treated
site approximately 100 m below the application site (corresponding to the
drift station for aerial applications), and a check site approximately 10 m
above the application site.

Benthic Invertebrate Populations

Benthic invertebrates were collected before and after treatment by
Surber sampling near the drift stations at the treated and check sites.
Nine samples were collected on each sampling date for the aerial applica-
tions and 5 on each date for the ground applications. Aquatic organisms
were separated from other materials in the samples by hand sorting in the
field and preserved in a solution of 65% methanol, 5% glycerin and 30%
water. Organisms were later identified in the laboratory.

Differences in the mean numbers of organisms collected on each
sampling date were compared at the P <0.05 significance level within each
stream using oneway analysis of variance and Tukey's multiple comparison
test. A logjg ( X+ 1) transformation of the data was used to help meet the
assumptions for analysis of variance (Elliott, 1977).

11 yiidlife Supply Co., Saginaw, Michigan.
2 W &L.E. Gurley Co., Troy, New York.



Caged Invertebrates

On 15 June, 1982, an upwelling box containing approximately 50 may-
fly nymphs of the genus Ephemerella was placed near "the drift station in
each stream. The nymphs were collected from moss covered rocks in Portage
Brook approximately 300 m above its confluence with the Nepisiguit River.
The boxes were removed from Portage Brook and Ransom Brook on 27 June,
1982, and from Sixty-three Mile Brook and White Birch Brook on 30 June,
1982, at which time mortality was recorded. The difference in mortality
between treated and check cages was estimated by the following approximate
95%Z condifence interval (Dixon and Massey, 1969):

X)-(1-X;) Xp-(1-X7) X1(1-X3)  Xp(1-X3)
X1-X7-1.96 - + . < p1-p2 < X1-X2+1.96 - + -
1 2 1 2

number of nymphs in treated and check cages
proportion of dead nymphs .in treated and check cages
mortality in treated and check cages

where Nj and Ng
X1 and X2
P1 and p2

The null hypothesis Hy:pj-pg = 0 (equal mortality) was rejected at the P¢
0.05 significance level if the above confidence limits for pj; -ps did not

include O.



RESULTS

Insecticide Residues

The results of insecticide residue analyses are summarized in
Table 4. Most of the water samples from the aminocarb treated stream
(Portage Brook) also contained detectable levels ( >0.01 ppb) of fenitro-
thion. Since the interference in GLC chromatograms obtained from these
samples was high due to the presence of co—extractive impurities, no
attempt was made to quantify the residue levels of fenitrothion, and the
values are given with some caution (Sundaram, pers. comm. ).

Aquatic Invertebrate Drift (Aerial Applications)

Strong diel drift patterns were evident in all study streams on 38
and 12-13 June 1982 with peak drifts occurring just before dawn and after
dark (Appendix I, Tables 1-4). Simuliidae and Chironomidae (Diptera), Bae-
tis, Ephemerella, Cinygmula, Epeorus and Paraleptophlebia (Ephemeroptera)
and Leuctra and Nemoura (Plecoptera) were generally the most abundant
organisms in morning and evening drifts. Most other taxa drifted in more
or less constant numbers at all times of the day.

The normal morning drift pattern in Portage Brook was slightly dis-
rupted as a result of the two aminocarb applications to block I. A small
peak in drift occurred around 0750 h on 17 June 1982 (1 hr after the first
application), and another larger peak around 0710 h on 25 June 1982 (1 hr
after the second application) (Figure 2; Appendix I, Table 1). Although no
taxa clearly predominated in the first peak, Chironomidae and Hydracarina
were the most abundant organisms in the second peak. No similar peaks were
seen at the check station in White Birch Brook (Appendix I, Table 4).

The first fenitrothion application to block II does not appear to
have had any significant effect on aquatic invertebrate drift in Ransom
Brook. Drift patterns for the two pre-spray and the post-spray I time per-
iods were very similar (Figure 3). There was, however, an unusual peak in
drift activity centered around 2200 h on 24 June, 1.5 hr after the second
fenitrothion application (Figure 4). Simuliidae and Chironomidae both
drifted in larger than normal numbers at this time (Appendix I, Table 2).
Unfortunately there is no data from the check stream for this date.

Drift activity in Sixty-three Mile Brook peaked at 2200 h on 8 and
12 June 1982 (Figure 5). These peaks were made up primarily of caddis
pupae, or 'pharate adults' (Hinton, 1971), coming to the surface for



Table 4.

Popple Depot, New Brunswick (1982).

Insecticide residues found in streams fol lowing aerlal and ground applications of aminocarb and fenlitrothlon near

Insecticide Residues (ppb)

Application insecticide
Type and No. sprayed Pre-spray +%h + 1 h +3h +5h +6h + 12 h + 24 h
Portage Brook Aerial, 1 aminocarb - - 2,26 0.38 - 0.06 0.03 ND
(0.04)* (0.01)
Aerial, 2 - - 0.53 0.06 - ND ND ND
(0.01)
Ground 6.15 2,98 - 1.01 0.75 - - -
(0.01) (0.05) (0.04) (0.03) (0.04)
Ransom Brook Aerlal, 1 fenitrothion - - 0.17 0.13 - 0.09 0.07 0.03
Aerial, 2 - - 0.25 0.15 - 0.12 0.09 0.11
Ground 0.04 4.06 1.33 0.16 0.04 - - -
Sixty-three Mile Brook Aerial, 1 fenitrothion - - 0.10 0.03 - 0.01 0.0t 0.09
Aerlal, 2 - - 1.84 0.61 - 0.40 0.15 0.33
Ground 0.07 21,45 4,06 0.32 0.14 - - -

* values in parentheses show fenitrothion found in amlnocarb treated streams.
ND = not detectable (<0.01 ppb).
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Figure 3
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emergence, and did not recur on later sampling dates (Appendix I, Table
3). Large numbers of 'pharate adult' caddisflies also drifted at 2200 h on
8 June 1982 in Ransom Brook (Appendix I, Table 2). Other than these peaks,
drift patterns in Sixty-three Mile Brook on 8 and 12 June 1982 (pre-spray)
and 22-23 June 1982 (post-spray I) were very similar. Drift activity on
' 28-29 June 1982 (post-spray II) also followed pre-spray patterns fairly
closely, except that Epeorus nymphs continued to drift in large numbers
even after midnight (Figure 5; Appendix I, Table 3).

Benthie Invertebrate Populations (Aerial Applications)

There was a significant decrease in the total standing crop of ben-
thic invertebrates in Portage Brook on 18 June 1982 (1 day after the first
aminocarb application) (Figure 6; Appendix II, Table 1). Baetis and
Epeorus were significantly reduced in numbers on this date. Ephemerella,
Paraleptophlebia and Rhyacophila (Trichoptera) were also reduced in num-
bers, but not significantly. By 27 June, two days after the second amino-
carb application, total standing crop and numbers of Epeorus and Paralepto-
phlebia had recovered to pre-spray levels, but numbers of Baetis, Ephem—
erella and Rhyacophila were still depressed. Baetis were also reduced in
numbers in the check stream on 18 June, but by 27 June numbers were back to
pre-spray levels (Appendix II, Table 4). None of the other taxa mentioned
above, except Paraleptophlebia, decreased in numbers in the check stream
over this period. Paraleptophlebia were not found in check stream samples.

There were no significant decreases in numbers within any taxa fol-
lowing either fenitrothion application to Ransom Brook (Appendix II, Table
2). Total standing crop remained statistically unchanged between 6 and 18
June and then increased significantly on 27 June (3 days after the second
fenitrothion application) (Figure 6). This increase was largely the result
of significant increases in numbers of Chironomidae, Simuliidae, Epeorus
and Nemoura.

Total standing crop did not change significantly over the course of
the study in Sixty-three Mile Brook (Figure 6). Numbers of Cinygmula
(Ephemeroptera) were significantly reduced on 24 June, two days after the
first fenitrothion application and were still depressed on 30 June two days
after the second fenitrothion application (Appendix II, Table 3). The same
was true for Alloperla (Plecoptera), Neophylax (Trichoptera) and Heleidae
(Diptera), but these reductions were not significant. Cimygmula and Allo-
perla were not reduced in numbers in the check stream, Neophylaxr were not
present and Heleidae were collected in very small numbers on only one of
the five sampling dates.
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Aquatic Invertebrate Drift (Ground Applications)

Post-spray increases in drift occurred at the treated sites in all
three study streams (Figure 7). Drift increases in Sixty-three Mile Brook
were composed primarily of Nemoura, Epeorus, Wormaldia (Trichoptera) and
Chironomidae, with peak drifts occurring 2 hours after the fenitrothion
application, but increases still evident 3 hours later (Appendix III, Table
1). No similar increases occurred at the upstream check site (Appendix
III, Table 2). Nemoura, Chironomidae and Simuliidae all drifted in in-
creased numbers at the treated site in Ransom Brook 2-3 hours after the
fenitrothion application (Appendix IIL, Table 3). Increased drifts of Nem-
oura and Chironomidae also occurred at the check site 3 hours after appli-
cation, however (Appendix IIL, Table 4). Peak drifts at the treated site
in Portage Brook occurred immediately after the aminocarb application and 5
hours later. The first peak was composed primarily of Simuliidae (Appendix
III, Table 5). The second peak, composed primarily of Chironomidae, may
have resulted from mechanical disturbance of the bottom, since someone
walked down the stream just a few minutes before this sample was taken.
Chironomidae dislodged from the bottom may still have been drifting at the
time of this sample because of their small size and poor swimming ability,
while the larger and the more active imsects, such as the Trichoptera and
Ephemeroptera, would tend to re—attach to the bottom more quickly. Rhyaco-
phila also drifted in slightly elevated numbers #-2 hours after application
(Appendix III, Table 5). There were no similar increases at the check site
(Appendix III, Tables 6).

Benthic Invertebrate Populations (Ground Applications)

The total standing crops of benthic invertebrates in Sixty-three
Mile Brook, Ransom Brook and Portage Brook did not change significantly
between 6 and 8 July (from 1 day before to 1 day after the imsecticide
applications) (Appendix IV, Tables 1-3). Ephemerella, Neophylax and Rhya-
cophila were significantly reduced in numbers in Ransom Brook following the
fenitrothion application and Rhyacophila were significantly reduced in num-
bers in Portage Brook following the aminocarb application, however. There
were no significant reductions in any taxa in Sixty-three Mile Brook.
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Caged Invertebrates

The results of the invertebrate caging study are summarized below:

No. Caged No. Dead Statistic
White Birch Brook 49 0 NA
Portage Brook 53 0 0<pj-p2 <0
Ransom Brook 46 0 0<p1-p2<0
Sixty three Mile Brook 43 4 -0.180<p;-pp<~0.006

The proportion of dead nymphs in Sixty-three Mile Brook was significantly
greater than the proportion of dead nymphs in White Birch Brook (P<0.05).
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DISCUSSION

Impacts associated with the aerial and ground applications of the
MATACIL® 180F + TRITON ® X-100 + water formulation were greater than ex-
pected based on studies conducted by the Forest Pest Management Institute
on the MATACIL® 180F + Atlox 3409F + water formulation near Searchmont,
Ontario in 1981 (Holmes, 1982) and Fredericton, New Brunswick in 1982
(Rreutzweiser, 1982). In the Searchmont study, a ground application of the
MATACIL® 180F + Atlox 3409F + water formulation, which resulted in a peak
aminocarb concentration in stream water of 29.2 ppb, had no apparent effect
on either drift activity or benthic invertebrate populations. A second
application at a much higher dosage rate, which resulted in a peak amino
carb concentration in stream water of 256.1 ppb, resulted in increased
drifts of Simuliidae, Leuctridae (Plecoptera), Baetidae (Ephemeroptera) and
Philopotamidae and Hydroptilidae (Trichoptera). 1In the Fredericton study,
peak aminocarb concentrations of 22.64 and 9.18 ppb were measured in stream
water following aerial applications of the MATACII® 180F + Atlox 3409F +
water formulation (Sundaram, pers. comm.), with no evidence of increased
drifts or reductions of stream benthos (Kreutzweiser, 1982). Although peak
residue levels were much lower in our study (2.26-6.15 ppb), both increased
drifts (Hydracarina, Chironomidae, Simuliidae and Rhyacophila) and reduced
benthic invertebrate populations (Baetis, Epeorus, Ephemerella, Paralepto-
phlebia and Rhyacophila) were documented. The reasons for this apparent
discrepancy are unclear, but it is possible that differences in formulation
may have been at least partly responsible.

Other monitoring studies in Quebec and Newfoundland have documented
impacts associated with experimental and operational applications of the
MATACIL® 180D oil formulation. Holmes (1979) noted a small increase in the
number of drifting Simuliidae in a Quebec stream in which the peak amino-
carb concentration was 3.34 ppb. Populations of Baetidae and Heptageniidae
(Ephemeroptera) were reduced in another stream for which residue data were
not available. Holmes and Kingsbury (1980) reported impacts on a number of
aquatic invertebrate groups (Baetidae, Simuliidae, Chironomidae, Elmidae
(Coleoptera) and Trichoptera) in 2 streams in Quebec treated with
MATACIL® at the seasonal maximum allowable dosage rate, in which peak
aminocarb concentrations were 13.7 and 24.2 ppb. Increased drifts of
aquatic 1insects were observed following operational spraying with
MATACIL® in Newfoundland in 1978, although there were no reductions
attributable to spraying in numbers or diversity of bottom dwelling insects
(Anon, 1979). Aminocarb levels in stream water as high as 34 ppb were
recorded in this study. Coady (1978) on the other hand, found that
aminocarb levels in stream water reached 24 ppb following operational
MATACIL® applications in Newfoundland in 1977, with no observable effects
on stream fauna. From the above, it appears that the effects of aminocarb
on aquatic fauna can be quite variable and are not necessarily correlated
with the peak aminocarb concentrations measured in stream water.



19

Most of the water samples analysed from the aminocarb treated
stream (Portage Brook) contained detectable levels of fenitrothion. There
are several possible sources of this contamination, the most likely being
improper flushing of aircraft spray tanks prior to loading, operational
spraying in the headwater areas of Portage Brook and drift of spray pro-
ducts from adjacent operational spray blocks. The amount of contamination
was generally quite small (0.01-0.05 ppb), however, and probably did not
have any significant effect on the benthos of Portage Brook.

Effects of the fenitrothion applications on the invertebrate fauna
of Ransom and Sixty-three Mile Brooks were relatively small when compared
to impacts observed following operational fenitrothion applications in New
Brunswick and Newfoundland. Eidt (1975) reported a large kill of aquatic
insects but no noticeable depletion of benthos in a New Brumnswick stream
containing fenitrothion up to 5.25 ppb. Coady (1978) noted a substantial
depletion in total numbers of benthic invertebrates and marked alterations
in invertebrate drift patterns in a Newfoundland stream following an opera-
tional fenitrothion application where the level of fenitrothion in stream
water was 39 ppb. (Holmes 1979) described an operational application of
fenitrothion in Quebec, in which the peak concentration of fenitrothion
measured in stream water was l.74 ppb, which had very little effect on
aquatic invertebrates. In our study, drift increases were relatively small
and there were no significant reductions in total benthos following aerial
and ground applications of the fenitrothion formulations. The largest
drift increase occurred after the ground application to Sixty-three Mile
Brook, and this corresponded to the highest fenitrothion concentration
measured in the study (21.45 ppb).

In general, impacts associated with the experimental aerial and
ground applications of aminocarb and fenitrothion formulations containing
TRITON® X-100 were moderate, and are considered to be comparable to, or
less than, those documented following previous operational aminocarb and
fenitrothion applications for spruce budworm control in eastern Canada.
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APPENDIX I

Aquatic invertebrate drift data from treated
and check sites for each aminocarb and
fenitrothion formulation aerial application.



Table 1, Aquatic organisns collected In drift nets set In tho Lower West Branch Portage Brook' between 8 and 25 June, 1982,

8 June 12 June 13 dune

0410 0500 0600 0700 0810 0900 1000 1900 2000 2100 2200 2300 2400 2010 2100 2200 2300 0515 0600 0700 0800

Nematomorpha 0,07* 0.07 0.05 0.03 0,06 0.03 0.03 0,03 0.09 0.03 0.04 0,04 0,05 0,05 0,09
Ol igochaeta 0,03 .
Hydracarina 0.1 0,07 0.03 0.03 0.06 0.03 0.03 0.04 0.27 0.05 0.21
Ool lembola 0.03 0.04 0.22 0.21
Plecoptera
Al loper la ayophs 0.03 . 0,12 0,04
Leuctra nymphs 0.03 0.06
Nemoura nysphs 0.06 . 0,04
Isoperia nymphs 0.03 0.03 0,04
Ephemroptera
Baetls nymphs 0.90 0.14 0.03 0,06 0.03 0.03 0,03 1,53 1,34 0.04 0.04 0,25 0.1
Ephesorel la nyephs  0.16 0,04 0.06 0.56 0.31 0.11 0.05 0.05
Clnygsula nymphs 0.03 0.04 0,06 0,25 0,19 0.04 0.04 0.05 0,05
Epeorus nysphs 0,25 0.07 0.03 0.06 0.03 0.09 0.25 0.04 0.1 0.16 0.05
Paraloptophlebla nymphs 0,06 0.03 0.34 0.4) 0.04
Amletus ayephs 0.06 0,09 0.07
Mogaloptera
Slalis larvae 0.03 -
Trichoptera
Parapsyche larvae 0.03
Lepidostoma larvae 0.03 0.04 0.05
Noophylax larvae 0.03
Onocosnoequs larvao 0,03 0.07 0.13 0.09 0.03 0.03 0.06 0,12 0.04 0.04 0.04 0.07 0.1 0.05
Psychog lypha larvae 0,10 0.03 0,16 0.03 0.04 0.07 0.05 0.05
Rhyacophlla larvae 0.03 0.03 0.03 0.04 0.04 0.05
Unidentified pupae 0.03 0.03 0.42 0,16 0,09 0.0?7 0.10
Colecptera )
Chrysom | Idae adults 0.05
Dytisclidae adults 0.03 0.03 0.03 0.03 0.04
Elmldae adults 0.05
Hallpl idae adults 0,03 .
Diptera .
Chlironanidae larvee 0,62 0,65 0,14 0.10 0.29 0.16 0.16 0,74 0,10 0.06 0.45 .18 1.50 0.04 0.07 0,65 0.1t 0.16 0.05 0.05
pupae 0.06 0,07 0.03 0,16 0.03 0.10 0.03 0.19 0.12 0.07
Dixldae tarvae 0.03 0.04
tleldae larvae 0.04
Slmul | idae larvae 1.84 0,50 0,24 0.10 0,03 0,09 0,06 0,16 0.06 0.06 0.51 7.23 4.89 0.12 0.04 0.11 1.56 0.27 0,49 0.49 0,21
pupae 0.04
Tlpulidae larvae 0,03
pupao 0.03
Total 4.02 1.69 0.64 0,46 0.48 0,59 0.45 1,38 0,38 0,38 1.70 11.94 9.60 0.31 0,23 0.43 3.35 0.70 1,08 0.92 1.05

* the Lower West Branch of Portage Brook was treatod wlth MATACIL® 180F + TRITON® X-100 + water by aerlal appllcation at 0650 ADT on 17 June, 1982, and agaln

at 0610 ADT on 25 June, 1982.
* aumbor of organlisms per w3 of water passing through the drift net,



Tabte 1, (cont'd,)

17 dune 25 June
0500 0630 0720 0750 0820 0850 0950 1050 1130 0530 0610 0640 0710 0740 0810 0930 1010 1110
Namatamorpha 0.05 0.06 0.06 0.05 0.1} 0.06 0.06
01l lgochaeta 0.06
tydracarina 0.05 0.06 0.06 0.12 0,18 0.10 0.23 0.06 0.43 0.06 0.06 0,06
Col lembola 0.06 0.06
Plecoptera
Alfcper la aymphs 0.06 0.06
Leuctra aysphs
Nemoura aysphs 0,06 0.05 0.12 0.06
Isoporia nymphs
Ephesurgptora
Baotls nymphs 0.06 0.06 0.06 0.06 0.06
Ephemrel la oysphs  0.05 0.06 0.06 0.06 0,06
Claygsula nymphs 0,05 0.06 0.06
Epeorus oyephs 0,05 0.12 0.06 0.05 0.06 0.06 0,06
Paraloptophiabla nymphs 0.06 0.06
Amolotus nysphs
Hogaloptera
Slalls larvae
Trichoptera
Parapsyche larvae
Lopldostoma larvae
Nocphylax larvae
Onocosaoceaus larvae 0.06 0.06 ° 0.12
Psychog lypha larvae 0.05 0.06 0.06 0,06 0.19 0.06 0.06
Rhyacophila larvae 0.12
Unldontifled pupae 0.05 0.06 0.06
Colooptera
hrysosalldae adults
Oytiscldae adul ts
Elnidac adults 0.06
Hallpl 1dao adults
Diptera
Chironomidae larvae 0.29 0.06 0.11 0,06 0.12 0.25 2.4 0.19 0.19 0.06
pupae 0.05 0.06 0.06
Dixldao tarvae
tbleldae larwao 0.12 )
Slswi | ldae tarvae 0.32 0.05 0,12 0.17 0,17 0,05 0,20 0.25 0,37 0.19 0.12 0,12
pupse
Tlpulldae larvao 0.06
pupav
Total 0.54 0.22 0.29 0.98 0.69 0,43 0.27 0,52 0.29 0,20 0.43 0.99 3.40 0,93 0,12 0.49 0.19 0.25




Tabte 2, Aquatic organisas collocted Ia drift nets set In Ransom Brook® botwoen 8 and 25 June, 1962,

8 June 12 June
0400 0500 0600 0700 0800 0900 1000 1900 2000 2100 2200 2300 2400 2000 2100 2200 2300 0500 0600 0700 0800
01lgochaeta
Hydracarina 0.1 o0.11 0,05 0.05 .11
Collembola 0.21 .
Plocoptera
Alloperia nymphs 0,03 0.05 0,05 0.1 0.05 0.05
Leuctra nyaphs 0,11 0.05 0.21 1.8 0,05 0,05 0.32
Nomoura nymphs  0.05 0.05 o.11 0,05 0,27 0,11 0.48 0,05 0.16 0.05 0,21
{sogenus nyephs 0,05
Ephaneroptera
Baetls aysphs  0.11 0.05 0.05
Ephameralla nymphs 0.05 0.27 0.59 o.11
Clnygaula nymphs 0.05 0.05 0.05 0,05
Epeorus nymphs 0.05 0,05 0.05 0.70 0.316 0.05 0.32 0,05 0,05
Paraleptophlebla nysphs 0.05
Amoletus nymphs 0,05 0.05 0.05
Trichoptera
G | ossosoma larvae 0.11
Parapsyche larvae 0.05
Lepldostama larvae 0.05 0.05 0. 11
Onocosapecus larvae 0.11 0.05 0.05 0,05 0.05 0,05 0.11
Psychogly pha larvae 0.05 0,05 0.11 0.05 o1 o.n
Rhyacophli la larvae 0.05 0,05 0.05 0.11
Unldentified pupae 1,07 0,05
Colecptera
Hatlpl Idae adults 0.05
Helodidae adults
Dyt iscidae larvae 0.05
adults 0,21 0.16
Dlptora
Ohironom! dae larvae 0.27 0.11 0.11 0.05 0.2¢ 0.t1 0,11 0,27 0.05 0.21 0.70 0,38 0.16 0.27 0.1l 0.1
pupae 0.05 0.05 0.05
Dixldae farvae 0.05 0,05 0,05
Heleldaes larvae 0.05
Simulildao larvae 0.21 0.11 0.05 0.05 0.05 0.05 0.43 0,38 0.32 0.27 0.05 0.16 0.M1 0,54 0,81 0,54
Tipulidae larvae 0,05 0.05
Total 0.86 0.32 0.27 0,32 0.11 0,11 0,70 0.468 0.27 0,38 1,93 2,26 3.92 0.21 1,24 0.86 1.72 0.54 0.48 0.54 0.27 1,07 1,02 0.91

* Ransom Brook was treated with NOVATHION® Technlcal + TRITON® X-100 + water by aerlal application at 0700 ADT on 17 lune, 1982, and again at 2030 ADT on 24 June, 1982,
* aumber ot organlsns por = ot water passing through the drift net,



Table 2, (cont'd.)

17 Juno 24-25 June
0450 0700 0735 0310 0835 0910 (000 1100 §200 1730 2030 2100 2130 2200 2230 2330 0030 0130
01 lgochaeta
Hydracarina 0,05 0.11 0.16 0,27 0.05 0.1} 0.13
Col lenbola 0.05 0.1¢ 0,01 0,05
Plecoptera
Alloperia nymphs 0.07 0.07
Lteuctra nysphs 0,05 0,07 0.34 0.07
Namoura ayephs 0.1% 0.05 0.13 0.27 0,27 0.20
Isogonus nyephs
Ephuseroptera
Bsotls nysphs
Ephanorella nymphs 0,035 0.05 0,05 0.0% 0.07 0.07
Clayjaula aysphs 0.07
Epoorus nymphs 0.05 0.3 Q.07
Paraleptophlebla nysphs
Amo letus ayaphs 0.07
Trichoptera
G lossosoma larvae
Parapsyche larvae
Lepldostana larvae
nocosse s larwe 0.03 0.05
Psychogly pha larvae 0.05 0.11 0.03 0.1t 0.05 0.05 0.1
Rhyacophl la larwe 0.05 0.1 0.05 0.07
tUnldentitied pupae
Colegptera
Halipt idae adults
lolodidae adults 0.05
Dytiscldae larvae
adults 0.05 0,07 0.11
Oiptora
Milrononi dae larwe 0,27 0.41 0,05 0.11 0.38 0,11 0.21 0.13 0.07 .14 1.88 0,20 0.34 0.07 0.07
pupse 0,07 0.07
Dixidae larvwe
Heleldae larvae 0,05
Siwul l Idae larvae 0.54 0,80 0.54 0.21 0.21 0.14 0.1} 0,05 0.13 0.13 0.13 0.07 0.60 0,67 9.34 0.54 0.40
Tipulldao lar vae 0.05
Total 1.07 1.02 0.91 0,32 0,38 038 1.3 0.48 0.59 0.40 0.13 0.20 1.28 2.95 1.41 2.3 0.67 0.94




Table 3. Aquatic organlsms collected In drift nots sot In Sixty-three Mile Brook®

botwoon 8 and 29 June, 1962,

8 June 12 June 13 June
0400 0500 0600 0700 0800 0900 1000 1900 2000 2100 2200 2300 2400 2005 2100 2200 2300 0515 0600 0700 0800
Noma tomorpha 0.05* 0.05
Hydracarina 0.05
Col taabola 0,05 0.05 0.05 0.05 0.05 0.05 0.05
Plecoptera
Alloperia nymphs 0.05
Leuctra nysphs 0,05 0,05 0,09 0.10 0,05 0.05 . 0.10
Nemoura nymphs 0.09 0.05 0.05 0.05 0.05 0.09 0.19 0.05 0.05 0.05 0.10 0.05
Ephemroptera
Baetis nymphs 0,38 0,09 0.05 0.05 0.05 0.14 0.47 0.38 0.10 0.10 0.10
tphemarel la nyaphs
Cinygmila nymphs 0.05 0.05 0.09 0.14 0.05 0.05
Epeorus nysphs 0.09 0.19 0,05 0.19 0.05 0.09 0.09 0.05 0.38 0.84 0.14 0.10 0,15 0,73 0.70 0.20 0.20 0.20
Amolotus nymphs
Trichoptara
Parapsyche larvae 0,09 0.05 0.05 0,05
Lopldostoma larvae 0.05
Noophyl ax larvae 0.05 0.05 0.05 0.09
Onocoswoe s larvae 0,05 0.05 0,05 0.05
Psychoglypha larvae 0.0% 0.05
Rhyacophl 1a larvwe 0.05 0,05 0,05 0.05 0.05
Unlidentified pupae 0.05 0,05 0.05 0.14 1.64 0.05 0.05 2,25 0.10 0.05 0.05
Coleoptora
Elmidae adults 0.05
Diptera
Chlronanidae larvaec 0,33 0.47 0.56 0.38 0.28 0.28 0.19 0.42 0.42 0.47 0,84 0.80 0.28 0.24 0.20 0.64 0.44 0,51 0,15 0,36 0,10
pupae 0.09 0.09 0,09 0.09 0.09 0.19 0.09 0,05 0.05 0.39 0.10 0.10 0,10 0.05
Heleldao torvae 0.05 .
Simul (dae larvae 0,14 0.28 0.09 0.05 0,05 0.09 0,05 0,19 0.05 0.6t 0.33 0.28 0.15 0.10 0.39 0.24 0.15 0.05 0,20
pupae
Tlpulidae tarvas 0.05 ‘ 0.05
Total 1.13 136 0.94 0.66 0.61 0,47 0.70 0.66 0.94 0.80 3,71 2,96 1.74 0,69 0.64 4.70 1.86 .13 0.61 1.18 0,36
* Sixty-threo Ml le Brook was treated wlth NOVATHION® Tachnlcal + Cyclosol 63 + TRITON® X-100 + 1955 ADT on 22 June, 1982, and

agaln at 1940 AT on 28 June, 1982.

* auaber of organlsas per a3 of water passing through the drift nat.

water by aerlal application at



Table 3. (cont'd.)

e e et - e 0 > = e o — et

22-23 June 26-29 June
1900 195% 2023 2055 2125 2155 2255 2355 0053 1920 1940 2010 2040 2110 2140 2240 2355 0040
Nema tomorpha 0,05
Hydracarina 0.05 0.05
Coltanbola 0.03 0.05 0,05
Plecoptera
Alloperia aymphs
Louctra nyrphs 0.06 0,06 0.05 0.10 0.1
Nomour a nymphs 0,06 0.06 0.06 0.1% 0.05 0,05 0.05 0,20 0.24 0,39 0.43 0,46
Ephemnr gpiera '
Baotls aymphs  0.06 0,24 0.23 0.05 0.10 0.44 0.32 0.32
Ephenorol la nysphs 0.1 0.03
Cinygrula nymphs 0.24 0.23 0.05 0.03
Epaorus nysphs 0,06 0,06 0,05 0.18 0.12 1.30 1.24 0.68 0.05 0,10 0.15 0.20 0.24 0,39 0,96 1.82
Aeo lotus nysp hs 0,06 0,06 0.05
Trichoptora
Parepsyche larvae 0.05 0,03
Lepidostomd larwe
Heophyl ox larvao
Onocosmoous larvae 0.06 0.05 0,06 0.05 0,05 0.03 0.05 0,05 0,03
Psychogly pha larvae
Rhyacophl la larwe 0.05
Unidentifled pupao
Colecptera
Eimidao adults
Diptera
Chlronanidae larveo 0,18 0.24 0.06 0.24 0,06 0,18 0,17 0,17 0.24 0,03 0.14 0.39 0,10 0.10 0.21 0.38
pupao 0.06 0.12 0.12 0,06 0,06 0,11} 0.10 0.05 0,05 0.1 0.05
Heleldoo larvae
Sicul I dao larvao 0.06 0,12 0.06 0,06 0.18 0,1} 0.28 0.20 0,24 0,20 0.20 0,21 0.43
pupae 0,06
Tipulldao lar voe . 0.05 0.03
Total 0.36 0.47 0,30 0.18 0,59 0,30 2,37 2,14 133 0,73 0.64 0,38 0.44 0.88 0.93 1.7 2.36 3.86




Table 4, Aquatic organisus collocted In drift nets set In White Blrch Brodk betwoen 8 and 28 June, 1962,
8 June 12 June 13 Juno
0400 0500 0600 0700 0800 0900 1000 1900 2000 2100 2200 2300 2400 2000 2100 2200 2300 0500 0600 0700 0800
Nematoda 0.02*
Nemtomorpha
0l lgochaota 0,02 0,02 0,02
Hydracarina 0.02 0,04 0.05 0,02 0.02 0.02 0.03 0.02 0,02 0.02 0,07
Collembola 0.02 0,03 0,04 0.03 0.04 0.07 0.04 0.16 0,07 0.12
Plecoptera
Alloperla nymphs 0,02 0.02 0.02 0,02
Leuctra nysphs  0.09 0.04 0.02 0.17 0.17 0.14 0.02 0,16 0.02
Nemoura nymphs  0.05 0.05 0.02 0.04 0.02 0,42 0.38 0,33 0.05 0.07 0,30 0.05 0.07 0.05 0,07
Isogonus nysphs
Ephemeroptera
Betis nysphs 0.42 0,09 0.05 0.02 0.11 0.07 0.02 0.07 0.17 0,14 1.03 0.68 0.56 0.04 0.03 0.07 0.57 0.24 0.04
Ephanerella nymphs 0.04 0.02 0.02 0.14 0,12 0.11
Clnygmula nymphs 0.02 0.02 0.02 0.02
Epeorus nymphs 0,04 0,02 0.04 0.02 0.03 0,10 0.05 0.09 0.04 0,05 0.07? 0,02 0.02 0,02
Paratoptophiebia nysphs
Amoletus nymphs  0.04 0.09 0.02
Trichoptera
G | 0ossosoma (arvae
Parapsyche larvae 0.02 0,02 0.07 0.05 0.03
Lopldostoma larvae 0.04
Onocosmoe s larvao 0,02 0.02
Psychoglypha larvao 0.02 0.02 0,11 0.04 0.03 0.03 0.04 0,05 0,02 0.05 0,05
Rhyacophl la larvae 0.04 © 0,04 0.02 0.02 0.02 0.02 0,04 0.02
Unident!tled pupae 0.04 0.05 0,02 0.02 0.2} 0.02 0,04 0.02
Coleoptera
Dyt iscldao farvae
adulfs
Elmidas adults
Hallplldae adults 0.02
Diptera
hironomldae larvae 0.02 0.04 0.04 0,02 0.07 0,02 0.02 0.05 0.02 0.02 0,02 0.02
pupae 0.04 0.02 0.02 0.02 0.10 0.05 0,02 0.04
Ecpidldae larvao 0.02
Holeldae larvao 0.03
Simul 1dae farvae 0.05 0,05 0.05 0.02 0.04 0,02 0.05 0,03 0.24 0.16 0.09 0.04 0.05 0.07 0.09 0,15 0.02 0.04
pupae 0.02 0.02
Tipul ldae larvae ' 0.02 0.02
pupae 0,02
Gastropoda 0,02
Total 0.79 0.26 0.24 0,16 0.38 0.42 0.09 0.21 0,35 0.37 2.38 1.83 1.37 0,27 0.26 0.41 1.48 0.64 0.37 0,33 0.39

*+ aunbor of organlsms per m? of water passing through the drift net,



Table 4. (Cont'd.)

V7 June 22-23 June 25 June 28 Juno
0800 0900 1000 1100 1200 2000 2100 2200 2300 2400 0100 0700 0800 0300 1000 1100 2000 2100 2200 2300 2400
Nematoda
Nematomorpha 0,02
Ol igochaota 0,02 0.03
Wiydracarina 0.10 0.02 0.25 0.02 0.39 0,07 0,05 0,05 0.03 0.09 0.03
Coliabola 0.12 0.05 0.03 0,03
Plecoptera
Altoperia nymphs 0,02 0,02
Leuctra nyrphs 0.02 0.05 0.16 0,05 0.02 0.03 0,09 0,09 0.06
Nomour a nymphs 0,02 0,02 0,02 0.05 0.02 0.42 0.76 0.60 0.19 0.02 06,02 0.09 0.05 0.02 0,09 - 0.09 0,67 0.6t 0.43
Ephosuroptera ’
Baetls nymphs 0.14 0,06 0.08 0.10 0.02 0.05 0.07 0.60 0,42 0.32 0.35 0,04 0.07 0.02 0.09 0.02 0.12 0.49 0.64 0.46
€phomrel )2 aymphs 0.02 0.21 0,14 0.16 0.06 0,29 0.17
Claygmula nymphs 0.02 0,02 0.12 0.03
Epeorus aysphs  0.04 0.02 0.05 0.14 0,05 0.07 0.02 0.02 0,02 0.03 0.35 0.09 0.09
Paraleptophlobla nymphs 0.03
Amoiotus oyephs 0.02 0,03
Trichoptora .
Glossosom larvae 0,02
Parapsyche larvae
Lopldostom larvac 0.03
Onocosmooass tarvoo 0.02 0.04 0.02 0.02 0,05 0.02 0.02 0.03 0,03 0.06 0.06
Psychog lypha larvae 0.10 0.02 0.03 0,03
Rhyacophllia larvae 0.02 0.02 0.02 0.02 0.05 0.02 0.06
Unldont itled pupao 0,02 0.06 0.,0¢ 0,08 0.10 0.05 0,02 0.02 0.02 0.05 0,03
Colacptera
Dyt iscldae larvae 0.05
adut ts 0.02
Elmidao adults 0.02
Hallpl ldae adults
Diptera *
Chironomidae larvao 0.07 0.02 0.03 0.03 0.17 0.09
pupao 0.02 0,02 0,02 0.02 0.03 0.02 0,03 0,06 0,14 0.06
Ewpldidae larvae 0.03
Heleldao larvao : 0.03 0.03
Simull Idae larwe 0,02 0.06 0.12 0.02 0.02 0.05 0.09 0.09 0,02 0,07 0,07 0.07 0,09 0.06 0.06 0.03
pupaso 0.02 0.02 0,02 0.06
Tlpulidae larvae 0.12
pupae
Gastropoda
Total 0.46 0.19 0.49 0.33 0.67 0.21 0,30 1.30 1,95 1.58 0.16 0.16 0,23 0,32 0.12 0,46 0.35 2.32 2.09 1.56

0.90




APPENDIX II

Benthic invertebrate population data from
treated and check sites for each aminocadrb
and fenitrothion formulation aerial application.



Table 1, Aquatic organisns collected In Surber samples from the Lower West Branch Portage Brook*® between § and

27 June, 1982,

6 June 14 June 18 June 27 June

Nemtcrorpha 0,22+ 0.44* 067+  1.00 - 0.22 + 0.44
0ligochaeta 0.22 + 0.44 O0ui1 + 0,33 - 0.33 + 0.50
Hydracarina 0.1t + 033 0,22+ 0.44 0.78 + 0.83 0.22 + 0.44
Placoptera Al loperia nyophs 1,22+ 0.97 0.22 +  0.44 0,78 + 0.67 0.78 + 0.67
Leuctra nyaphs 0,33+ 0.50 0.67 +  0.50 033+ 0.7 .22+ 1.20
Nemoura nymphs - 0.22 +  0.44 - 0.44 + 0,73

Isogenus nyaphs - 0.11 * 0.33 0.11 + 0,33 -
Iscperia nymphs 033+ 0.7t 0.56 + 0.73 0.67+ 1,12 0,33+ 0.50
Ephemmroptera Betls nymphs 8.89 + 8,22 9.78 +  5.47 0,33 + 0.50 1.44 ¢ 1,33
Ephanerella nymphs 17.00 + 6.42 14,11+ 9,83 8.11 + 3.21 9,78 + 7.12
Cinygmula nymhs 32.89 + 13.61 7.78 £  4.09 19,78 + 9,97 11,78 £ 9.04
Epeorus nymphs 25,33+ 19,03 27,01 %  9.96 7.22 & 4,86 19,44 + 12,71
Pzraleptophlobla  nymhs 0.56 + 0.73 0,67+ 0.7 - 0.67 + 0.87

Ame letus nymphs - | Qe+ 0,33 - -

Trichoptera Glassosom larvae 0,67+ 1.00 | 0,56+ 0.73 0.1t #  0.33 -
Parapsyche larvao 0.1+ 033 ' 0.22+  0.44 0.11 + 0,33 011+ 033

Lep idestoma larvae 011+ 033 - - -

Apatania |arvae 011+ 033 - - -
Necphy!ax larvae 0.33+ 0,50 0.22 +  0.44 0.22 + 0.44 01l + 033
Onccosroecus larvae 0.11 ¢ 033 - - 0.11 + 0,33
Rwaccphl la larvae 3.33 % 334 3.56 + 2,70 0.89 + 1.54 11+ 1,36
Unidentitled pupas 3.33+  2.50 2,22+ 1.20 0.56 + 0.73 1.00 + 0.87
Colecptara Elmidae aduits 0.22 + 0.44 - 0.22 +  0.67 0.22 + 0.44
Diptera Chircnanidae larvae 16,00 + 11.49 3.22+ 2417 2,22+ 211 43,56 + 17.47
pupoe 8.67 + 4,06 - - 3.33 +  3.54
Emp ididae larvae 0.33 + 0.50 - - 0.22 + 0.67
pupae 0.22 + 0.44 - - 0.1 + 0.33
Heloldae larvae 0.l + 033 - - 0.22 +  0.44
Stmuliidae larvae 0.11 # 033 26,44 » 37,69 - .22+ 1.72
pupae Q.11+ 033 - 0.11 + 0.33 0.22 + 0,44
Tipulidae larvae 1,67 + 1,22 0.78 +  0.97 0.33 + 0.7 0.56 + 1.01
Total 122,67 + 33.11 99.67 & 4431 42.89 + 19,10 98.78 + 44,44

* the Lower Wast Branch of Portage Brook was troatad with MATACIL® 18CF + TRI TON® X-100 + water by aerial
appl ication at+ 0650 ADT on 17 June, 1982, and again at 0610 AOT con 23 June, 1982.

* man number + standard devigtion of orgnisms coilected In 9 Surber samples.



Table 2, Aquatic organismns collected in Surber saupies tron Ransom Brook® betwsen 6§ and 27 June, 1982,
6 June 14 June 18 June 27 June
Nematcmorpha - - - 0.11 + 0.22%
01 igochaeta 0.11 +# 033 0,22+ 0.44 0.44 + 133 -
Hydracarina 0,11+ 033 0,11+ 033 0.22 + 0.44 -
Ploccptera Alloperla nyephs 0.56 + 0,53 9.33 + 4,36 1.56 ¢+ 1,74 3.00 + 3.00
Louctra nymphs 0.22 + 0,67 1.44 + 1.67 0.56 +# 1,33 0.89 + 1.69
Nemoura nymphs 2,33+ 187 0.89 + 1.36 1.78 + 2,86 10,67 £ 8.97
1segenus nymp hs Q.44 + 0,73 0.89 + 0,93 0.22 + 0.44 -
tsoperia nyephs - - et +  0.33 -
Ephenercptera Baetis nymphs 0.56 + 0.53 - 0.56 + 1.33 0.11 + 0,22
Ephereroi 12 nymphs 13.67 + 7.71 5.22+ 338 811+ 6,72 12,00 + 4.47
Claygmula nymphs 9.89 + 9.10 12,33+ 7.26 14,22 + 11.34 9.89 + 6.88
Egeorus nymphs 20.78 £+ 6.92 15.67 +  6.34 10.56 + 5,75 47,56 + 135.32
Ame |otus nymphs - - 0.11 + 0,22 -
Trichoptera Glossosom larvae Tl #1127 0.67 +  0.87 0.56 + 0.73 0.78 # 0.83
Parapsyche larvae 0.11 + 0,33 0,11+ 0,33 Q.11+ 0.22 -
Lep ldostom larwae 0,11 + 0,33 - 0.44 +  0.73 -
Neophyl ax | arvae 0.22 + 0.44 - 0.11 +  0.22 -
rocosmequs larvae Ouil &+ 033 0.11 + 033 - 0.33+ 0.7
Psychoglypha larvae - - 133+ 2,06 Q.11+ 0.22
Rhyacephl la larwae 2.56 +  1.24 Tl £ 136 0.89 +# 1.05 1.78 +  1.56
Unidentifled pupae 5.22 + 3.83 0.89+ 0.78 1.33 ¢+ 1.22 133+ 1.4
Colecptera Eimidae adults - gull & 033 - -
Diptera Chironomidae larvae 3.1+ 3.66 1,78+ 1.39 4,44 + 0.68 73.22 £ 61.58
pupae 0.22 +  0.44 - 0.33 + 1.00 -
Empididae larvae - .11+ 033 Q.11 & 0.22 0.1t +# 0.22
pupae - 0,11+  0.33 0,11 +  0.22 -
Haleidae larvae - 0.22 +  0.67 - 011 & 0,22
Simuliidae larvae 1,22+ 264 22+ 1L719 0.44 + 1,01 17.89 + 10.96
pupae - - - 0.56 & 1,33
Tipul Idae larvae 1.89 + 1.83 0.78 +  1.30 0.67 £+ 0.71 0.56 + 0.73
Gastropoda - 011+ 033 - -
Total 66,56 + 25.72 53.44 + 19.40 49,33 + 22,32 181.00 + 85.46

* Ransom Brock was traeatad with NOVATHION® Tachnical + TRITON® X-1G0 + water by serial application at 0700 ADT on
17 June, 1982, and again at 2030 ADT on 24 June, 19682,

* mean nunber + standard deviation ot organisns collected in 9 Surber samples,



Table 3. Aquatic organisms collected in Surber sazplies fran Sixty=three Mile Brock® between 6 and 30 June, 1982,

14 June

§ June 24 June 30 June
Nematcmorpha 0.11+ 033 0.1+ 0,33 - 0,11+ 0,33
01 igochasta 033+ 0.71 - - -
Hydrscarina O0.11 & 0,33 0.67 +  0.87 - -
Plecamtera Al loperia nyaphs 1.44 + 2,07 4,33 +  3.97 0.22 + 0.44 0.44 + 1,01
Leuctra nymp hs 4.7 + 6.89 21,89+ 10.72 6,33 + 4,83 4.67 + 2.50
Nemoura nymhs 244 + 2,01 7.44 + 8,40 4,78 +  2.77 4,56 + 3.88
Isegenus nymphs 1.1+ 0.60 0.56+ 0.73 0.67 + 0,50 0.44 + 0,73
Ephemarcptera thotis nymphs 3.67 ¢ 3.04 100+ 141 1,22 ¢ 1.09 3.22 ¢+ 2,22
Ephamerai I3 nymphs 033+ 0.7 0.48 + 0,73 0.44 + 1,01 0.11 #  0.33
Claygmuia nyaphs 10,89 + 4,54 7.78 +  4.89 4.56 + 4,72 4,56 +  3.17
Epoorus nymphs 50,44 + 24,64 41,56 + 24,07 100,78 + 352,73 112,33 + 59.72
Paraleptophiabla  nymhs 0,11+ 0.33 0.22 + Q.44 - Quil » 033
Amslatus nymphs - 0,78 + 1,72 - -
Tricheptera Glessosom larvae 0,56 + 0,33 0.11 + 033 - 0.22 & 0,44
Parapsyxche larvae 0.67+ 1.2 0.67+ 0.7 0.89 + 1.62 0.78 + 0.97
Lep idastoma larvae 0.11 & 0,33 - - G.11 + 0,33
Neophyl ax larvae 133+ 132 233+ 4.50 0.11 &£ 0.33 -
Onocosmecis larvae - 022 +  0.44 0.11 #  0.33 Q.11+ 033
Psychoglypha larvae 0,11+ 0.33 0.56 + 1,01 0.11 &4 0,33 -
Rhyacephi la larvae 333+ 202 3.89+  3.26 2.33 + 2.87 3.56+ 2,70
Unidentitiod pupae 26.89 £+ 18.72 .00+ 1,00 1.67 + 1,50 1.56 + 2,24
Diptera Qhirenomidae larvae 24,33+ 19,14 14,56+ 9.34 10,22 + 8,78 32,44 + 31.40
pupas 6.33 + 3.64 0.89+ 1,05 0.67 + 1.66 0.78 + 0.83
Dixidae larvae - 011 £ 033 - -
Dollchopodidae tarvae - 0.1+ 0,33 0,11 +# 0,33 -
Emididae larvae 0.78 # 0.83 0,22 +  0.44 0.44 + 1.01 0.44 +  0.73
Heleldae 1arvae 1.78 £ 1.39 Tl 1,54 0.22 + 0,44 0.48 + 0,73
Simull ldae larvae ld1 + 145 0.33+ 071 0.89 + 1.69 1.78 +  3.03
pupae 122+ 1,79 Ot + 033 033+ 071 0.1+  0.33
Tipulldae larvae tll + 136 0.56 + 0.53 0,78 + 0,97 1,00+ 1.2
Total 191,00 + 50,38 113.89 +# 51.82 139,00 + 71,35 174,22 + 88,53

* Sixty-three Mile Brook was treatad with NOVATHION® Tachnical +:Cyclosol 63 + TRITON® X~-100 + water by aeriatl
appl ication at 1955 ADT on 22 June, 1982, and agalin at 1940 ADT on 28 June, 1982,

+

taan nurber + standard deviation of orgenisms collected In 9 Surber samples.



Table 4. Aquatic organisms collected In Surber samples from White Birch Brook between 6 and 30 June, 1982,

6 June 14 June 18 June 27 June 30 June

Nema tomorpha - 0.33+ 0.50t 0.11+ 0.22 - 0.11 + 0,22

0! Igochaeta 0.11 + 0,22 0.1t + 0,22, 0,22+ 0.67 0.1 + 0,22 0.33 + 0.50

Hydracarina 0.1t + 0,22 0.22+ 0.67 - - -

Plecoptera Al loper la nynphs - 0.44 + 0,53 0.22 + 0.67 0.56 + 0,53 0.67 + 0,87
Leuctra nymphs 0.22 + 0.44 1.89 + 1,96 - 0.44+ 0.73 0.67 + 1,00
Nemoura nymphs - 0.89 + 1.05 0.33 + 0.71 2.89 + 4.91 3.22 + 3,31
I sogenus nymphs 0.44 + 0,53 0.33+ o.M 0.22 + 0.44 1.78 + 3.03 0.11 + 0,22

Ephemroptera Baetlis nyaphs 233+ 1,94 4.11 + 5.78 0.78 + 1,30 4,00 + 3.94 4.00 + 2,55

Ephemerel la nymp hs 2,69+ 1,96 1.44 + 2,19 1.44 + 1,13 2.89 + 2,62 1.44 + 1,13
Cinygmula nymphs 2,44 + 2,60 133+ 2,96 3.22 + 5.78 5.22 + 3.38 3.67 + 3.43
Epeorus nymphs 7.44 + 5,53 9.22 + 5.74 8.11 + 4.34 27,11 + 13,37 21,22+ 8.7
Hemlptera Hebrldae 0.11 + 0,22 - - - -
Mesovel Il idae 0.1t + 0.22 - - -

Trichoptera Glossosoma larvae 0.11 + 0.22 0.56 + 0.88 - 0,11 + 0.22 0.11 + 0.22
Parapsyche larvae 0.67 + 0.50 0.11 + 0.22 0.67 + 1.12 0.11 + 0,22 0.33+ 0,50
Onocosmoecus larvae - - 0.11 + 0.22 - -
Psychoglypha larvae 0.11 + 0.22 - 0.1t + 0.22 - -
Rhyacophli la larvae 0.78 + 0,97 1.1t + 0,78 0.33 + 0,50 2,78 + 1,92 0.78 + 0.67
Unidentifled pupae 0.22 + 0.44 0.22 +  0.44 0.56 + 1,33 - 0.56 + 0.88

Colecptera Dytliscldae larvae - - - - 0.11 + 0,22

E Iml dae adults 0.11 + 0,22 - 0.11 + 0.22° - -
Diptera Ghironomidae larvae 1.00 + 0.87 0.78 + 0.83 0,33 + 1.00 2,33+ 1.2 2,00 + 2.12.
pupae 0.22 + 0.44 0,11 + 0.22 - - -
Erpididae larvae - 0.22 +  0.44 033+ 0,71 0.22 + 0.67 0,33 + 0,71
Heleldae larvae - - 0.22 + 0.44 - -
Simull 1dae larvae 0.67 + 0.87 4.11 +  6.41 0.44 + 1.01 0.78 + 1.64 2.44 + 181
pupae 0.33 + 0.50 0,11 +  0.22 - 0.56 + 1,01 0.11 + 0.22
Tipulldae larvae .11 + 0,22 0.1t + 0,22 - 0.1y + 0.22 0.1t + 0,22
Gastropoda - - - - 0.1t + 0.22
Total 20,56 + 8,49 27.78 + 14,77 17.89 + 11,17 52,00 + 17.58 42,44 + 15,36

* mean number + standard deviation of organisms collected In 9 Surber samples,



APPENDIX III

Aquatic invertebrate drift data from treated
and check sites for each aminocarb and
fenitrothion formulation ground application.



Table 1. Aquatic organisms collected in drift nets set at the treated site In Sixty-three
Mile Brook* on 7 July, 1982,

Time before (-) or after (+) freatment

Y 0 #h +1h  +P%h  +2h  +3h  +4h  +5h
Oligochaeta 0.08* s
Collembola 0.16 a
Pleccptera Leuctra nymphs 0.08 0.16 0.08 0.08 0.08 m
Nemoura nymphs 0.16 0,08 1.04 1.21 3,05 5.7 p 3.48 2,01
Ephemroptera Baetis nymphs 0.16 0.08 1 0.08
Cinygmula nymphs 0.08 0,08 e
Epeorus nymphs 0.08 0.24 0.40 0,08 0,08 0.30 0.32
Trichoptera Lepidostoma larvae 0,08 d
Onocosmoecus larvae 0.08 0.08 e 0.08
Wormaldia larvae 0.24 s 0.08
Rhyacophi la larvae 0.08 t
Unidentified pupae 0.08 r
Diptera hironomidae larvae 0.24 0.32 1.04 1.13 1.21 o 0.98 1.21
pupae 0,08 ‘ 0.08 y
Simuliidae larvae 0.40 0.48 0.32 0.24 0.16 ) 0.45 0,08
Tipul idae larvae d 0.08
Total. 1,37 0,16 2,65 3,22 4,66 7.56 5.45 3.70

* Sixty-three Mile Brook was treated by hand with NOVATHION® Technical + Cyclosol 63 +
TRITON® X-100 + Water at 0745 ADT on 7 July, 1982,

+

number of organiams per m> of water passing through the drift net



Table 2. Aquatic organisms collected in drift nets set at the check site in Sixty-three Mile Brook*

on 7 July, 1982,

Time before (-) or after (+) treatment

J0 o0 5 +ih  +#P;h  42h  43h  +4h  +5h
Nematomorpha 0.05%*
0! igochaeta 0.04 0.14 0.06
Hydracarina 0.05 0.05
Plecoptera Al loperla nymphs ’ 0.05
Leuctra nymphs 0.04 0.05
Nemoura nymphs 0.09 0,10 0.05 0.11 0,06 0.11
Ephemeroptera Baetis nynphs 0.06 0.06
Epeorus nymphs 0.05 0.05
Paraleptophlebia nymphs 0.05
Trichoptera Onocosmoecus larvae 0,04 0.05
Psychog lypha larvae 0.04
Diptera Chironanidae |arvae 0.10 0,05 0.10 Q.11 0.05
pupae 0.05 0.05
Simul 1 idae larvae 0.04 0.09 0.14 0.19 0.19 0.1 0.18 0,05
pupae 0.04
Tipul idae larvae 0.05
Gastropoda 0.05
Total 0.09 0.34 0,43 0.67 0.38 0.43 0.18 0.24 0.32
* Sixty-three Mile Brook was treated by hand with NOVATHION® Technical + Cyclosol 63 + TRITON® X-100.

+ water at 0745 ADT on 7 July, 1982,
* number of organisms per m of water passing through the drift net



Table 3. Aquatic organisns collected In drift nets set at the treated site In Ransom Brook* on

7 July, 1982,

Time before (~) or after (+) treatment

0 #4 +1h  +t%h  42h  +3h  +4h  +5h
Nemtomorpha 0.05*
Hydracarina 0.05
Col lembola 0.05
Plecoptera Leuctra nymp hs 0.05
Nemoura nynphs 0.05 0.05 0,10 0.10 0.30
Ephemeroptera Baetis nymphs 0.05
Ephemsrel la nynphs 0.05
Epeorus nymphs 0,05
Trichoptera Yormlidia larvae 0.05 0,05
Unidentified pupae . 0.05
Diptera Chironomidae larvae 0.10 0.05 0.65 0,50 0.25 0,10
pupae 0,05 0.05 0.05
Heleldae farvae 0.05 0.05
Simul I idae larvae 0.05 0.05 0,20 0.10 0.10 0,20 1,00 0.05
Total 0.10 0.05 0.35 0.15 0,25 1,15 2,15 0.30 0.25

* Ransom Brook was treated by hand with NOVATHION® Taechnical + TRITON® X-100 + water at 0845 ADT

on 7 July, 1982,

* nunber of organisms per m> of water passing through the drift net



Table 4. Aquatic organismns collected in drift nets set at the check site in Ransom Brook* on 7

July, 1982,
Time before (-) or after (+) treatment
In 0 #4 +#1h  +Psh  42h  +3h  +4h 45k
Nematomorpha 0.05%* 0.05 0.05 0.05
Hydracarina 0.05
Plecoptera Nemoura nyrphs 0,19 0.05 0.09 0.05 0.05 0.19 0.09
Epheameroptera Ephemerel la nymp hs 0.05 0.05
: Clinygmula nymphs 0.05
Trichoptera Rhyacophila larvae 0.05
Diptera Chironomidae larvae 0.09 0.09 0.14 0,05 0.28 0,05 0,09
pupae 0.05 0.05

Dol ichopodidae larvae 0.05

Heleldae larvae 0.05

Simullidae larvae 0,09 0.23 0.19 0.09 0.19 0.23 0.14 0.28
Total 0.37 037 0.33 0.33 0.28 0.51 0,56 0,19 0.61

* Ransom Brook was treated by hand with NOVATHION® Technical + TRITON® X-100 + water at 0845 ADT

on 7 July, 1982,
+

nunber of organisms per m of water passing through the drift net



Table 5. Aquatic organisms collected in drift nets set at the treated site in the Lower West
Branch Portage Brook* on 7 July, 1982,

Time before (~) or after (+) treatment

2 0 #h +1h +1%h 42h +3h  +4h  +5h

Hydracarina 0.05%
Col lembola 0.15 0,05
Plecoptera Leuctra nymphs ! 0.19
Nemoura nymphs 0.05 0.05 0,05 0.05 0,05
Ephemercptera Baetis nynphs 0.05 0.15 0.05
Ephemerella nymp hs 0.05 0.09
Epeorus nymphs  0.05 0.05 0.05
Ame letus nymphs 0.09
Trichoptera Agapetus larvae 0.05
Wormaldia larvae 0.05 .
Rhyacophila larvae 0.10 0.05 0.25 0.10
Unidentified pupae ‘ 0.05
Colecptera Hydrophli | idae adults 0.05
Halipl idae adul ts ‘ 0.05
Diptera Chironomidae larvae 0,10 0.25 0,54 ' 0,30 0,54 0.59 0,52 0.43 3.13
pupae 0.20 0.10 0.05 0.05 0,14
Simuli idae larvae 0,05 4,80 3.76 | 0,30 0,15 0,15 0,43 0,14 0,57
Total 0.20 5.69 4.80 0.74 0,99 1,04 0,95 0.81 4,32

* Lower West Branch Portage Brook was itreated by hand with MATACIL® 180F + TRITON® X-100 + water
at 0955 ADT on 7 July, 1982,
* number of organisms per m> of water passing through the drift net



Table 6. Aquatic organismns collected in drift nets set at the check site in the Lower West Branch
Portage Brook* on 7 July, 1982,

Time before (-) or after (+) treatment

) 0 +3 +1h  +P#h  +42h  +3h  +4h  +5h
Nematomorpha 0.05* 0,05
Hydracarina 0.05 0.09 0.09 0.05
Ephemeroptera Baetis nynphs 0.05
Ephemerel la nymphs 0.05
Trichoptera Onocosmoecus larvae 0.05 0.05 0.05
Rhyacophila larvae 0,05

Colecptera Dytiscidae adults 0.05
Diptera Chironomidae larvae 0.09 0.32 0,23 0.09 0.09 0.14 0.18 0.09 0,18

Simull idae larvae 0,05 0,05 0,09 0.14 0.18 0.05
Total 0.14 0.41 0,51 0.32 0.28 0.28 0.32 0.14 0.28

* Lower WestT Branch Portage Brook was treated by hand with MATACIL® 180F + TRITON® X-100 + water

at 0955 ADT on 7 July, 1982,
number of organisms per m of water passing through the drift net

+



APPENDIX 1V

Benthic invertebrate population data from
treated and check sites for each aminocarb
and fenitrothion formulation ground application



Table 1.

site in Sixty-three Mile Brook* on 6 and 8 July, 1982,

Aquatic organisms collected In Surber samples from the treated

6 July

8 July
Nemetomorpha 0.20 + 0.45% 0.20 +  0.45
Plecoptera Al loperla nymp hs 1,40 + 1,67 0.80 + 1.30
' Leuctra nymphs 2,80 + 2,17 2,40 +  2.51
Nemoura nymp hs 11,00 + 14,88 15,00 + 15.98
Isogenus nymhs 0.20 + 0.45 0.20 +  0.45
Ephemeroptera Baetis nymp hs 3.80 + 3.83 6.60 + 4.28
Ephemerel la nymhs 0.20 + 0.45 0,40 +  0.55
Cinygmula nymp hs 8.00 + 8,89 4,00 + 3,54
Epeorus nymphs 97.60 + 51,94 160,60 + 42.66
Trichoptera Glossosoma larvae 0.20 + 0.45 -
Parapsyche larvae - 0.80 + 0.84
Lepidostama larvae 0.20 + 0.45 -
Onocosmoecus larvae 0,40 + 0.89 -
Psychoglypha larvae 0.40 + 0.89 -
Rhyacophila larvae 4,20 + 3,56 6.40 +  3.44
Unidentified pupae 0.60 + 0.55 0.80 + 0.84
Diptera Chironomidae larvae 50,00 + 60,96 17,80 + 14,52
pupae 1,20+ 1,64 -
Dolichopodidae larvae [ 0.20 + 0.45
Empldidae larvae - 0,20 +  0.45
pupae 0.20 + 0.45 -
Heleidae larvae 0.20 + 0.45 0.60 +  0.89
Stmullidae larvae 1.00 + 1,22 3440 + 2,07
pupae - 0.20 + 0.45
Tipulidae larvae 1,20+ 1,30 1.00 + 1.00
Total 185,20 + 123.65 222,20 + 80,15

* Sixty-three Mile Brook was treated by hand with NOVATHION® Technical +
Cyclosol 63 + TRITON® X-100 + water at 0745 ADT on 7 July, 1982,
* man number + standard deviation of organisms collected in 5 Surber

sampl es.



Table 2. Aquatic organisms collected In Surber samples from the treated
site in Ransom Brook* on 6 and 8 July, 1982.

6 July 8 July
Nematomorpha 0.60 + 0,55% 0.40 +  0.89
Plecoptera Al loperla nymphs 1.00+ 1,00 1.20 + 1.30
Leuctra nymphs 0.80 + 1.30 0.60 +  0.89
Nemoura nymp hs 2,20 + 1.48 1,40 + 1,14
isogenus nynphs - 0,20 + 0.45
Epheamoroptera Ephemnerella nymphs 9,20 + 6,69 1.40 + 1.52
Cinygmula nynphs 1.00 + 1.41 -
Epeorus nymphs 27.80 + 21,46 7.40 + 8.20
Trichoptera Glossosoma larvae 0.20 + 0.45 -
Parapsyche farvae 0.20 + 0.45 -
Wrmldia larvae 0.20 + 0.45 -
Lepidostoma larvae 0.40 + 0,55 0.20 +  0.45
Neophylax larvae 1.80 + 1,30 -
Onocosmoecus larvae 0.20 + 0.45 -
Pycnopsyche larvae - 0,20 +  0.45
‘Rhyacophila larvae 1.80+ 1,30 0.20 +  0.45
Unidentified pupae 1.80 + 1,92 0.20 +  0.45
Colecptera Dytiscidae larvae - 0,20 +  0.45
Diptera Chironomidae larvae 4,80 + 3.56 2.80+ 2,77
Emp Ididae larvae 0.20 + 0.45 -
Simullidae larvae 10,40 + 10.45 2,80 +  5.17
pupae 0.40 + 0.55 -
Tipulidae larvae 1.00 + 1,22 2.40 + 2,41
Total 66,40 + 43,02 21.60 + 20,79

‘* Ransom Brook was treated by hand with NOVATHION® Technical + TRITON®
X-100 + water at 0845 ADT on 7 July, 1982,

+ moan number + standard deviation of organisms collected in 5 Surber
samp!l es,



Table 3. Aquatic organisms collected in Surber samples from the treated site in
Lower West Branch Portage Brook* on 6 and 8 July, 1982,

6 July 8 July
Nematomorpha o - 0.20 +  0.45%
Oligochaeta 0,60 + 1.34 -
Hydracarina . 0,40 + 0,55 0.40 +  0.89
Plecoptera Al loperia nymp hs '0.40 + 0.89 0.60 +  0.89
Leuctra nymphs 10,40 +  0.89 0.60 +  0.55
Nemoura nymphs " 0.40 + 0.89 0.20 +  0.45
Isoperla nymphs 1 0.20 +  0.45 -
Ephemeroptera Baetis nymp hs ' 0,20 + 0.45 0.40 + 0.89
Ephemrel la nymhs 10,00 +  5.57 7,20+ 2,59
Clnygmila nymphs 3,20 + 2,17 3.40 + 2,07
Epeorus nymphs 34,00 + 15,95 18.40 + 13,18
Paraleptophlebia nymphs ' 0,40+ 0,55 -
Trichoptera Necphylax larvae ‘ - 0.20 +  0.45
Onocosmoecus larvae - 0.40 +  0.55
Rhyaccphila larvae © 2,00+ 1,22 0.60 +  0.89
Unident! fied pupae  0.80+ 1,30 1.40 + 1,52
Coleoptera Elmidae adults 0.20 + 0.45 -
Diptera Chironomidae larvae '18,40 + 14.03 12,40 + 11,72
pupae © 1,80+ 1.64 0.20 +  0.45
Empididae pupae - 0,20 + 0.45 0.20 +  0.45
Heleidae larvae ' 1,40+ 195 -
Simul i idae larvae 0.60 + 0,55 0.60 + 0.55
pupae " 0,60 + 0.89 -
Tipul idae larvae 1,40 +  3.13 0.80+  0.84

Total | 77,60 + 34,96 48,40 + 19,03

% { ower West Branch Portege Brook was treated by hand with MATACIL® 180F +
TRITON® X-100 + water at 0955 ADT on 7 Jdly, 1982,

* mean number + standard deviation of organisms collected In 5 Surber
samples.
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