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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 1). 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) populations.



^ BLOCK III
N„ Iforitrothton+Cvciosol 63* TRITON8 X- iOO

♦Water!

Figure I
LOCATION OF EXPERIMENTAL SPRAY BLOCKS NEAR POPPLE DEPOT, NB (1982)



INSECTICIDE FORMULATIONS AND APPLICATIONS

Aerial 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. Insecticide 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 100 m upstream from
biological sampling sites using a Micron 'ULVA' Sprayer'. According to the
manufacturer's specifications, this ultra low volume applicator is capable
of producing a relatively narrow spectrum of droplet sizes centering around
70u 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

Insecticide 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.).

' Micron Sprayers Ltd., Herefordshire, England.



Table 1*. Insecticide formulations used to treat experimental

spray blocks near Popple Depot, New Brunswick (1982).

Block I MATACIL* 180F (aminocarb flowable)1 26.7* (vol)
TRITON* X-1002 3.055 (vol)
Water 70.356 (vol)

Block II NOVATHION* Technical (fenitrothion)3 10.9* (vol)
TRITON® X-100 10.7* (vol)

Water 78.4$ (vol)

Block III NOVATHI ON* Technical (fenitrothion) 10.9* (vol)

Cyclosol 634 24.0* (vol)
TRITON* X-100 3.0* (vol)

Water 62.1* (vol)

1Chemagro Ltd., Mlsslssauga, Ontario.
2 Rohm and Haas, Canada Inc., West Hill, Ontario.
3 ChemI nova, Lemvlg, Denmark.
4 Shell Canada Chemical Co., Toronto, Ontario.

Table 2. Details of aerial appi leatlons to experimental spray blocks near PoppleOepot, Nee Brunswick (1982).

Tim Emission

Oato (ADT) Aircraft Type System

Block I First application 17 Juno 1982 0030 Qrumn AgCat Mlcronalr3
Second application 23 Juno 1982 0610 Cassna AgTruck Mlcronalr

Block 11°" First application 17 Juno 1982 0700 Grusan AgCat Mlcronalr
Second application 24 Juno 1982 2030 Cassna AgTruck Mlcronalr

Slock III First application 22 Juno 1982 1953 Cessna AgTruck Mlcronalr
Socond application 28 Juno 1982 1940 Cassna AgTruck Mlcronalr

9 Mlcronalr (Aarial) Ltd., Sandcvn, England.
* Ransom Brook was sprayed at The same tins as Block I I.

Emission rats Oosago rata
(L/ha) (gAIAa)

1.46 70

1.46 70

1.46 210

1.46 2T0

1.46 210

1.46 210

Tablo 3. Ootails of ground applications to enperlmentai streams noar Popplo Depot, Nov Brunswick
(1982),

Tin Duration Stream discharge

Formulation

Tank nix 01 luent water

(ADT) (sac) (l/see) (ml) (ml)

Sixty-three Ml lo Brock 0743 290 19.6 30* 620

Ransom Brock 0843 283 37.4 73» 573

lever Vast Branch Portage Brock 0933 600 128.9 63010 -

8 NOVA THI Of* Technical +Cyclosol 63 ♦ TRITON* X-100 + water.
9 NOVATHICN* Technical * TRITON* X-100 + water.

'° MATACIL* 180F ♦ TRITON* X-100 ♦ water.



Aquatic Invertebrate Drift

Wildco drift nets11 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
Meter12. 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 logio ( X+ 1) transformation of the data was used to help meet the
assumptions for analysis of variance (Elliott, 1977).

11 Wildlife Supply Co., Saginaw, Michigan.
12 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% condifence interval (Dixon and Massey, 1969):

Nl N2

Xx-U-Xx) X2-(l-X2) a Xi(l-Xi) x2(i-x2)
X!-X2-1.96\ + <pi-p2 <X1-X2+1.96\I +

Hi N2

where N^ and N2 = number of nymphs in treated and check cages
Xj and X2 = proportion of dead nymphs in treated and check cages
PI and p2 s mortality in treated and check cages

The null hypothesis H0:pj-p2 • 0 (equal mortality) was rejected at the P<
0.05 significance level if the above confidence limits for p\ -p2 did not
include 0.



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 8
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-
tiSj 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. Insecticide residues found in streams following aerial and ground applications of aminocarb and fenitrothion near

Popple Depot, New Brunswick (1982).

Insecticide Residues (ppb)

Application Insecticide

Type and No. sprayed Pre-spray +^h +1h +3h + 5 h +6h +12h +24h

Portage Brook

Ransom Brook

Aerial, 1 aminocarb

Aerial, 2

Ground

Aerial, 1 fenitrothion

Aerial, 2

Ground

Sixty-three Mi Ie Brook Aerial, 1

Aerial, 2

Ground

fenitrothion

(0.01)

0.04

0.07

- 2.26 0.38 -

(0.04)» (0.01)

- 0.53

(0.01)

0.06 -

6.15 2.98 1.01 0.75

(0.05) (0.04) (0.03) (0.04)

0.17 0.13

0.25 0.15

4.06 1.33 0.16 0.04

21.45

0.10

1.64

4.06.

0.03

0.61

0.32 0.14

* values In parentheses show fenitrothion found In aminocarb treated streams.

ND = not detectable (<0.01 ppb).

0.06 0.03 ND

ND ND ND

0.09 0.07 0.03

0.12 0.09 0.11

0.01 0.01

0.40 0.15

0.09

0.33

oo
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emergence, and did not recur on later sampling dates (Appendix I, Table
3). Large numbers of 'pharate adult1 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).

Benthic 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 Rhyaaophila (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 Rhyaaophila 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. Cinygmula and Allo
perla were not reduced in numbers in the check stream, Neophylax 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 III, Table 3). Increased drifts of Nem
oura and Chironomidae also occurred at the check site 3 hours after appli
cation, however (Appendix III, 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 insects, 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 insecticide
applications) (Appendix IV, Tables 1-3). Ephemerella, Neophylax and Rhya-
cophila were significantly reduced in numbers in Ransom Brook following the
fenitrothion application and Rhyaaophila 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<pi-p2<0
Ransom Brook 46 0 0<p!-p2<0
Sixty three Mile Brook 43 4 -0.180<p!-p2<-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-l00 + 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
(Kreutzweiser, 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). In the Fredericton study,
peak aminocarb concentrations of 22.64 and 9.18 ppb were measured in stream
water following aerial applications of the MATACIL® 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 Rhyaaophila) and reduced
benthic invertebrate populations (Baetis, Epeorus, Ephemerella, Paralepto
phlebia and Rhyaaophila) 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 insects 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.
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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 Brunswick 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 1.74 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.



20

REFERENCES

Anonymous. 1979. 1978 Environmental monitoring of the spruce budworm
spray program in Newfoundland - Final report of the Environmental
Monitoring Committee. Information Report RA-79-2. Government of
Newfoundland and Labrador, Department of Consumer Affairs and Envi
ronment, Research and Assessment Branch.

Coady, L.W. 1978. Immediate chemical and toxicological influences of aer
ially applied fenitrothion and aminocarb in selected Newfoundland
streams - Summary report on 1977 field monitoring. Surveillance
Report EPS-5-AR-78-1. Environment Canada, Environmental Protection
Service, Atlantic Region.

Dixon, W.J. and F.J. Massey, Jr. 1969. Introduction to statistical anal
ysis. McGraw-Hill Book Co., Toronto, Canada.

Eidt, D.C. 1975. The effect of fenitrothion from large-scale forest
spraying on benthos in New Brunswick headwaters streams. Can.
Ent. 107:743-760.

Elliott, J.M. 1977. Some methods for the statistical analysis of samples
of benthic invertebrates. Scientific Publication No. 25. Fresh

water Biological Association, Ambleside, Cumbria, U.K.

Holmes, S.B. 1979. Aquatic impact studies of a spruce budworm (Choriston—
eura fumiferana Clemens) control program in the lower St. Lawrence
region of Quebec in 1978. Information Report FPM-X-26, Environment
Canada, Canadian Forestry Service, Forest Pest Management
Institute.

Holmes, S.B. 1982. Comparative effects of three MATACIU® field formula
tions on stream benthos and fish. Information Report FPM-X-55.
Environment Canada, Canadian Forestry Service, Forest Pest Manage
ment Institute.

Holmes, S.B. and P.D. Kingsbury. 1980. The environmental impact of nonyl
phenol and the MATACIL® formulation. Part 1: Aquatic ecosystems.
Information Report FPM-X-35. Environment Canada, Canadian Forestry
Service, Forest Pest Management Institute.



21

Kreutzweiser, D.P. 1982. Aquatic impact studies in New Brunswick forests
treated with semi-operational applications of MATACIL® flowable
formulations in 1982. File Report No. 40. Environment Canada,
Canadian Forestry Service, Forest Pest Management Institute.

McLeod, B.B. Terrestrial impact studies on experimental aqueous formula
tions of spruce budworm control agents containing TRITON® X-100,
New Brunswick, 1982. File Report No. 37. Environment Canada,
Canadian Forestry Service, Forest Pest Management Institute.

Merritt, R.W. , and K.W. Cummins (ed.). 1978. An introduction to the
aquatic insects of North America. Kendall/Hunt Publishing Co. ,
Dubuque, Iowa, U.S.A.

Pennak, R.W. 1978. Fresh-water invertebrates of the United States.
John Wiley and Sons, Toronto, Canada.

Ward, H.B., and G.C. Whipple. 1959. Fresh-water biology. John Wiley and
Sons, New York, N.Y., U.S.A.

Wiggins, G.B. 1977. Larvae of the North American caddisfly genera
(Trichoptera). University of Toronto Press, Toronto, Canada.



APPENDIX I

Aquatic invertebrate drift data from treated
and check sites for each aminocarb and

fenitrothion formulation aerial application.



Table I. Aquatic organlans collected In drift nets set In tho Lower West Branch Portage Brook" between 8 and 25 June, 1982,

8 June 12 June 13 J uno

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

Nenatanorpha 0.07* 0.07 0.03 0.03 0.06 0.03 0.03 0.03 0.09 0.03 0.04 0.04 0.05 0.05 0.05

Ollgochaeta 0.03

Hydracarlna o.n 0.07 0.03 0.03 0.06 0.03 0.03 0.04 0.27 0.05 0.21

Col1 umbo la 0.03 0.04 0.22 0.21

P1 ecoptera

Al loperla nyophs 0.03 0.12 0.04

Leuctra nynphs 0.03 0.06

Nemoura nyophs 0.06 0.04

Isoperla nymphs 0.03 0.03 0.04

Epheaercptera

Baetis 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 0.11

Epheoarel la nynphs 0.16 0.04 0.06 0.56 0.31 0.11 0.05 0.05

CI nygnila nymphs 0.03 0.04 0.06 0.25 0.19 0.04 0.04 0.05 0.05

Epeorus nyophs 0.25 0.07 0.03 0.06 0.03 0.09 0.25 0.04 0.11 0.16 0.05

Paraleptophlebia nyophs 0.06 0.03 0.34 0.41 0.04

Aoblotus nyophs 0.06 0.09 0.07

Megaloptera .

Slalls larvae 0.03

Trichoptera

Parapsyche larvae 0.03

Lepldostoma larvae 0.03 0.04 0.05

Neophylax larvae 0.03

Onocosnoecus larvae 0.03 0.07 0.13 0.09 0.03 0.03 0.06 0.12 0.04 0.04 0.04 0.07 0.11 0.05

Psychog lypha larvae 0.10 0.03 0.16 0.03 0.04 0.07 0.05 0.05

Rtiyacophlla 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 0.07 0.10

Co looptore

Chrysonslldae adults 0.05

Dytiscldae adults 0.03 0.03 0.03 0.03 0.04

Eloldae adults 0.05

Hallplldae adults 0.03 •

Olptera

Chironomidae larvae

pupae

0.62

0.06

0.65

0.07

0.14 0.10 0.29

0.03

0.16

0.16

0.16

0.03

0.74 0.10 0.06

0.10

0.45

0.03

1.18

0.19

1.50

0.12

0.04 0.07 0.65

0.07

0.11 0.16 0.05 0.05

Dlxldae larvae 0.03 0.04

ttoleldae larvae 0.04

Slmullldae larvae

pupae

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

0.04

0.11 1.56 0.27 0.49 0.49 0.21

Tlpulldae larvae

pupae

0.03

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 treated with MATACIL* I80F ♦ TRITON* X-100 ♦ water by aerial appi Icatlon at 0650 ADT on 17 June, 1982, and again
at 0610 ADT on 25 June, 1982.

* number of organlans per m* of water passing through the drift net.



Table 1. (cont'd.)

Nematonorpha

01 Igochaeta

Itydracarlna

Collemuola

Plocoptera

Al leper la

Leuctra

Nemoura

Isoperla

Ephecuroptero

Baetis

Epheoarel la

Clnygnila

Epeorus

Paraleptophlebia nyophs
Acelotus

Megaloptera

Stalls

Trichoptera

Parapsyche

Lopldostoma

Neophylax

Onocosmoecus

Psychoglypha

Rhyacophlla

Unldontlflud

CoIooptera

Qirysoaslldae

Oytlscldae

Elaldao

Hallplldao

Dlptera

Chironomidae

Olxldaa

tloleldae

Simuliidae

Tlpulldae

Total

17 June 25 June

0500 0650 0720 0750 0820 0850 0950 1050 I ISO 0530 0610 0640 0710 0740 0810 0930 1010 1110

0.05 0.06 0.06 0.05 0.11

0.06

0.05 0.06 0.06 0.12 0.11 0.11 0.23 0.06

0.06

0.06

0.06 0.05

nyophs

nymphs

nyophs

nymphs

nymphs

nyophs 0.05

nymphs 0.0S
nyophs 0.05

0.06 0.06

0.06 0.06

0.12 0.06 0.0S

nyophs

larvae

larvae

larvae

larvae

larva*

larvae

larvae

pupae

adults

adults

adults

adults

0.05

larvae

pupae 0.05

larvae

larvao 0.12

larvae 0.32 0.05 0.12 0.17 0.17

pupae

larvae

pupae

0.06

0.05

0.29 0.06 0.11

0.05

0.06

0.06

0.06

0.06

0.06 0.06

0.06

0.06

0.06

0.06 0.06

0.43 0.06

0.06

0.06 0.06

0.12

0.06

0.06

0.06 0.06

0.06

0.06 0.06 0.06

0.06

0.06 0.06 0.06 0.19 0.06

0.12

0.12 0.2S 2.41 0.19

0.20 0.25 0.37 0.19 0.12

0.06

0.19

0.06

0.12

0.06

0.06

0.06

0.12

0.06

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



Table 2. Aquatic organlans collocted in drllt nets set In Ransom Brook* botwoen 8 and 25 June, 1962.

8 June 12 June 13 June

0400 0500 0600 0700 0800 0900 1000 1900 2000 2100 2200 2300 2400 2000 2100 2200 2300 0500 0600 0700 0800

01Igochaeta

Hydracarlna

Collonbole

Plecoptera

AIloperle

Leuctra

Namoura

Isogenus

Ephoneroptera

Baetis

Ephemeral la

Cinygmula

Epeorus

nyophs 0.05
nyophs 0.11
nymphs 0.05 0.05

nyophs

nyophs 0.11
nymphs

nyophs

nymphs

0.11

0.05

Paraleptophlebia nyophs 0.05

nymphs

larvae

larvae

larvao

larvae

larvae

larvae

pupae

adults

adults

larvae

adults

0.05

larvae 0.27 0.11 0.11 0.05

pupae 0.05

larvae 0.05

I arvae

larvae 0.21 0.11 0.05 0.05

larvae 0.05

0.11

0.05

0.11 0.05 0.05

0.05

0.11 0.05

0.05

0.05

0.05

0.11

0.21

0.05 0.11

0.21 1.18 0.05

0.27 0.11

0.05

0.48 0.05 0.16

0.05 0.05

0.27 0.59

0.05 0.05 0.05

0.05 0.70 0.16

0.05

0.05

0.05 0.05

0.05 0.32

0.11

0.05 0.32

0.05 0.05

0.05 0.05

0.05

0.05

0.05

0.05 0.05 0.05

0.05 0.05

1.07 0.05

0.11

0.05

0.11 0.05 0.11

0.05

0.21

0.21 0.11 0.11 0.27 0.05 0.21 0.70

0.05 0.05

0.05

0.05 0.05 0.43 0.38

0.05

0.16

0.36 0.16 0.27

0.05

0.05

0.32 0.27

0.05

0.05*

0.11 0.11

0.05

0.11

0.11

0.11 0.16 0.21

0.11

0.05

0.05 0.16 0.11

0.05

0.11

0.11

0.54 0.81 0.54

Aoo Ietus

Trichoptera

61ossosoma

Parapsyche

Lepldostoma

Onocosmoecus

Psychoglypha

Rhyacophl la
Unidentified

Colecptera

HalIplIdae

Helodldao

Dytiscldae

DIptora

Chironomidae

Olxldae

Heleidae

Slmullldao

Tlpulldae

Total 0.86 0.32 0.27 0.32 0.11 0.11 0.70 0.48 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 NOWTHION* Technical + TRITON* X-100 ♦ water by aerial application at 0700 ADT on 17 June, 1982, and again at 2030 ADT on 24 June, 1982.
* number of orgonlsus per m5 of water passing through the drift net.



Table 2. (cont'd.)

17 Juno 24-25 June

0450 0700 0735 0810 0835 0910 1000 1100 1200 1730 2030 2100 2130 2200 2230 2330 0030 0130

01Igochaeta

Hydracarlna

Collaabola

0.05

0.05 0.11

0.11

Plecoptera

Alloperia

Leuctra

nymphs

nyophs 0.05

Nomoura nymphs

ISOgenus

Ephoneroptera

Baetis

Ephaaerella

nyophs

nyoph6

nymphs 0.05 0.05 0.05

Cinygmula

Epeorus

Paraleptophlebia

Ameletus

nyophs

nymphs

nyophs

nymphs

Trichoptera

Glossosoma larvae

Parepsyche

Lepldostona

Onocosaoecus

larvae

larvae

larvae

Psychoglypho

Rhyacophl la

Unidentified

larvae

larvae

pupae

0.05

0.05 0.11

1

Coleoptera

Hollplldae

Itolodldae

adults

adults

Dytlscldae 1arvae

adults

Dlptura

Qilronomtdae larvae 0.27 0.11

Dlxldae

pupae

larvae

Heleidae 1arvae

Slnullldae larvae 0.34 o.ei 0.54 l

Tlpulldae larvae

0.11

0.16 0.27 0.05 0.11

0.11 0.05

0.11 0.05

0.05

0.05

0.05

0.05

0.05

0.11 0.05 0.05

0.05

0.05

0.05

0.05 0.11 0.38 0.11 0.21

0.05

0.13

0.13 0.07 1.14

0.07

0.05 0.13 0.13 0.13 0.07

0.07

0.13 0.27

0.13

0.07

0.07

0.07

0.34

0.27

0.07

0.07

0.07

1.86 0.20 0.34

0.07

0.20

0.07

0.07

0..07

0.11

0.11

0.07 0.07

0.07

0.60 0.67

0.05

1.34 0.54 0.40

Total 1.07 1.02 0.91 0.32 0.38 0.38 1.13 0.48 0.59 0.40 0.13 0.20 1.28 2.95 1.41 2.35 0.67 0.94



Table 3. Aquatic organlans collected In drift nets set In Sixty-three HI le Brook* botwoon 8 and 29 June, 1962.

Namatuaorpha

Hydracarlna

Collaabola

Plecoptera

Alloperla

Leuctra

Nemoura

Epheoaroptera

Baetis

Ephemsrel la

Clnygnula

Epeorus

Amolotus

Trichoptera

Parapsyche

Lopldostooa

Noophyl ax

Onocosmoecus

Psychoglypha

Rhyacophlla

Unidentified

Coleoptora

Elmldae

Dlptera

Chironomidae

Ileleldao

Simulldae

Tlpulldae

Total

8 June 12 June 13 Juno

0400 0500 0600 0700 0800 0900 1000 1900 2000 2100 2200 2300 2400 2005 2100 2200 2300 0515 0600 0700 0800

o.os*

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05 0.05

0.05 0.09

0.05 0.05 0.05 0.09 0.19

0.05 0.14 0.47 0.38

nymphs

nyophs 0.05
nymphs 0.09

nymphs 0.38 0.09 0.05
nyophs

nymphs 0.05
nyophs 0.09 0.19 0.05 0.19
nymphs

0.05 0.09 0.09 0.05

0.05 0.09 0.14

0.38 0.84 0.14

I arvae 0.09

larvae

larvae

larvae

I arvae

larvae 0.05

pupae

adults

0.05

0.05

0.05

0.05

0.05

0.05 0.05 0.05 0.14

0.05

0.05

0.05

0.05 0.09

1.64 0.05 0.05

larvae 0.33 0.47 0.56 0.38 0.28 0.28 0.19 0.42 0.42 0.47 0.84 0.60 0.28

pupae 0.09 0.09 0.09 0.09 0.09 0.19 0.09
larvae 0.05

larvae 0.14 0.28 0.09 0.05 0.05 0.09 0.05 0.19 0.05 0.61 0.33 0.28

pupae

larvae 0.05 '

0.05 0.05 0.05

0.10 0.05 0.05. 0.10

0.05 0.05 0.05 0.10 0.05

0.10 0.10 0.10

0.10

0.05 0.05

0.15 0.73 0.70

0.05

0.05

0.20 0.20 0.20

0.05 0.05 0.05

0.05 0.05 0.05

2.25 0.10 0.05

0.05

0.05

0.24 0.20 0.64

0.05 0.05 0.39

0.15 0.10 0.39

0.44 0.51 0.15 0.36 0.10

0.10 0.10 0.10 0.05

0.24 0.15 0.05 0.20

0.05

1.13 1.36 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 1.13 0.61 1.18 0.36

* Sixty-three HI le Brook was treated with NOVATHION* Technical + Cyclosol 63 ♦ TRITON* X-100 ♦ water by aerial appi Icatlon at 1955 ADT on 22 June, 1982, and

again at 1940 ADT on 28 June, 1982.

* number of organlans per or of water passing through the drift net.



Table 3. (cont'd.)

22-23 Juno
28-29 June

1900 1955 2025 2055 2125 2155 2255 2355 0053 1920 1940 2010 2040 2110 2140 2240 2355 0040

Noma tomorpho

Hydracarlna
Col tombola

0.03

0.05

0.05

0.05

0.05

0.05

Plecoptera

Alloperia

Leuctra

Namoura

nymphs

nyophs

nymphs 0.06

0.06

0.06 0.06

0.06

0.15

0.05

0.05 0.05 0.05 0.20 0.24

0.10

0.39 0.43

0.11

0.48

Ephepnroptera

Daotis

Epheoorol la

Cinygoula

Epeorus

A e» lotus

nymphs

nyophs

nymphs

nyophs

nymphs

0.06

0.06 0.06 0.06 0.18 0.12

0.06

0.24

0.24

1.30

0.23

0.11

0.23

1.24 0.68

0.06

0.05

0.05 0.10

0.03

0.10

0.15 0.20 0.24

0.44

0.39

0.32

0.03

0.96

0.32

0.05

1.82

0.05

Tridioptora

Parapsyche

Lopldostona

Neophyl ax

Onocostnoocus

larvae

larvae

larvao

larvae 0.06 0.06 0.06 0.05 0.05

0.05

0.03 0.05 0.05

0.03

0.05

Psychoglypha

RliyacophI la
Unidentified

larvae

larvae

pupae

0.05

Coleoptero

Elmldao adults

Diptora

Ch1roncmldae larvao

pupae

0.18 0.24

0.06 0.12

0.06

0.12

0.24

0.06

0.06 0.18

0.06

0.17 0.17

0.11

0.24 0.03

0.10

0.14

0.05

0.39 0.10

0.05

0.10 0.21

0.11

0.39

0.05

lleleldao

Slmulldao

Tlpulldao

larvae

larvae

pupae

larvae

0.36

0.06 0.12 0.06 0.06 0.18

0.06

0.11 0.28 0.20 0.24 0.20 0.20

0.05

1.71

0.21 0.43

0.05

Total 0.47 0.30 0.18 0.59 0.30 2.37 2.14 1.35 0.73 0.64 0.38 0.44 0.88 0.93 2.36 3.86



between 8 and 28 June, 1982.

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

0.02*
Nematode

Neoatooorpha

01Igochaeta
Hydracarina 0.02

0.02

0.04

0.02

0.05 0.02 0.02 0.02

0.03

0.02

0.04

0.03

0.03 0.04 0.07

0.02

0.04

0.02 0.02

0.16 0.07

0.07

0.12

Collaabola 0.02

Plecoptera
0.02

0.04

0.02 0.02

Alloperia

Leuctra

Nemoura

nymphs

nyophs

nymphs

0.02

0.09

0.05

0.04

0.05 0.02

0.02

0.02

0.17

0.42

0.17

0.38

0.14

0.33 0.05

0.02

0.07

0.16

0.30

0.02

0.05 0.07 0.05 0.07

Isogenus nyophs

Ephoneroptera

Baetis

Ephaaerella

nyophs

nymphs

0.42 0.09 0.05

0.04

0.02 0.11 0.07

0.02

0.02 0.07 0.17 0.14 1.03

0.02

0.68

0.14

0.02

0.56

0.12

0.04 0.03

0.02

0.07 0.57

0.11

0.02

0.24 0.04

0.02

Cinygmula

Epeorus

nyophs

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

Paraleptophlebia nyophs
0.09 0.02

Ameletus nymphs 0.04

Trichoptera

61 ossosoma

Parapsyche

larvae

larvae 0.02 0.02 0.07 0.05 0.03

Lepldostoma larvae 0.04

0.02

0.02

0.02
Onocosmoecus

Psychoglypha

Rhyacoph 11a
Unidentified

larvao

larvae

larvae

pupae

0.02 0.02

0.04

0.04

0.11 0.04

0.04

0.05

0.02

0.02

0.03 0.03

0.21

0.02

0.04

0.02

0.05

0.02

0.02 0.04

0.04

0.02 0.05

0.02

0.02

0.05

Co looptore

Dytlscldao larvae

adults

Elmldae adults 0.02
Hallplidae adults

D1ptera
Chironomidae larvae

pupae 0.04

0.02 0.04 0.04

0.02 0.02

0.02 0.07 0.02

0.02

0.02

0.10

0.05

0.02

0.02 0.02

0.05

0.02

0.02

0.02

0.04

Eopidldae larvao
0.03

0.03

0.02

Heleidae

Slmulldae

larvao

larvae 0.05 0.05 0.05 0.02 0.04 0.02 0.05 0.24 0.16 0.09 0.04

0.02

0.05 0.07 0.09 0.15 0.02 0.04

pupae
0.02 0.02

Tlpul idae larvae

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 1.63 1.37 0.27 0.26 0.41 1.48 0.64 0.37 0.33 0.39

* nunbor of organisms per m3 of water passing through the drift net.



Table 4. ICont'd.)

Nomatoda

Nematomorphe

01Igochaeta

Hydracarina
Col tombola

Plecoptera

Alloperia

Leuctra

Nemoura

Ephoauroptera

Baetis

Ephemeralla

Cinygoula

Epeorus

Paraleptophlebia

A co lotus

Trichoptera

Glossosooa

Parapsyche

Lepldostoma

Onocoaaoecus

Psychoglypha

Rhyacophlla
Unldontlfled

Co looptore

Dytlscldae

Elmldao

Hallplldae

Dlptera

Chironomidae

Enpldldae

lleloldao

Slmull Idae

Tlpulldae

Gastropoda

Total

17 June

0800 0900 1000 1100 1200

0.10 0.02 0.25 0.02 0.39

nymphs 0.02 0.02

nyophs

nymphs 0.02 0.02

0.02

0.02

nymphs 0.14 0.06 0.08 0.10 0.02
nyophs

nymphs

nyophs 0.04 0.02
nymphs

nyophs

0.02

larvae

larvae

larvao

larvae

larvae 0.10

larvae 0.02 0.02

0.04

0.02

0.02

pupae 0.02 0.06 0.04 0.08 0.10

larvae

adults

adults

adults

larvae

pupae

larvae

larvao

larvae

pupao

larvae

pupae

0.02

0.02

0.02 0.02

0.06 0.12

0.46 0.19 0.49 0.33 0.67

22-23 June 25 June 28 Juno

2000 2100 2200 2300 2400 0100 0700 0800 0900 1000 1100 2000 2100 2200 2300 2400

0.07 0.05

0.12

0.02

0.02

0.05

0.05

0.03

0.03 0.09

0.03 0.03

0.05 0.16 0.05 0.02 0.01 0.09
0.05 0.02 0.42 0.76 0.60 0.19 0.02 0.02 0.09 0.05 0.02 0.09 0.09 0.67

0.05 0.07 0.60 0.42 0.32 0.33 0.04 0.07 0.02 0.09 0.02 0.12 0.49
0.02 0.21 0.14 0.16 O*06

0.02 0.02 0.12
0.05 0.14 0.05 0.07 0.02 0.02 0.02 0.03 0.35

0.02 0.03

0.02 0.02 0.05 0.02

0.02 0.05

0.05

0.02

0.05

0.02

0.02

0.02 0.02 0.02 0.05

0.02

0.02 0.03 0.03

0.03

0.03

0.03

0.09 0.06

0.61 0.43

0.64 0.46

0.29 0.17

0.03

0.09 0.09

0.03

0.03

0.06 0.06

0.03

0.06

0.02

0.07 0.02

0.02 0.05

0.02 0.02 0.05 0.09 0.09 0.02 0.07
0.02 0.02

0.03 0.03 0.17 0.09

0.02 0.03 0.06 0.14 0.06
0.03

0.03 0.03

0.07 0.07 0.09 0.06 0.06 0.03
0.06

0.12

0.21 0.30 1.30 1.93 1.58 0.90 0.16 0.16 0.23 0.32 0.12 0.46 0.35 2.32 2.09 1.56



APPENDIX II

Benthic invertebrate population data from
treated and check sites for each aminocarb

and fenitrothion formulation aerial application.



Table 1. Aquatic organlans collected In Surber staples from the Lower West Branch Portage Brook* between 6 and
27 June, 1982.

6 June 14 June ) t8 June 27 Jun e

Nenotcitorpha 0.22 £ 0.44* 0.67 £ t.00 - 0.22 £ 0.44

01Igochaeta 0.22 £ 0.44 0.11 £ 0.33 - 0.33 £ 0.50

Hydracarina 0.1 t £ 0.33 0.22 £ 0.44 0.78 £ 0.83 0.22 £ 0.44

Plecoptera Alloperla nymphs 1.22 £ 0.97 0.22 £ 0.44 0.78 £ 0.67 0.78 £ 0.67

Leuctra nynphs 0J3 + 0.50 0.67 7 0.50 0.33 £ 0.71 1.22 £ 1.20

Nemoura nymphs - 0.22 £ 0.44 -
0.44 £ 0.73

Isogenus nynphs - 0.11 7 0.33 0.11 £ 0.33 -

Isoperla nymphs 0.33 £ 0.71 0.36 £ 0.73 0.67 £ 1.12 0.33 £ 0.30

Epheasraptera Bsetls nyophs 8.89 £ 8.22 9.78 £ 3.47 0.33 £ 0.50 1.44 £ 1.33

Ephaaerella nymphs 17.00£ 6.42 14.117 9.83 8.11 £ 3.21 9.78 £ 7.12

Cinygmula nynphs 32.89 £ 13.61 7.78 £ 4.09 19.78 £ 9.97 11.78£ 9.04

Epeorus nymphs 25.33 £ 19.03 27.11 £ 9.96 7.22 £ 4.66 19.44 £ 12.71

Paraleptophlebia nyophs 0.36 t. 0.73 0.677 0.71 -
0.67 £ 0.87

Amalotus nymphs - 0.11 £ 0.33 - -

Trlchcptera Glcssosoira larvae 0.67 £ 1.00 | 0.36*. 0.73 0.11 £ 0.33 -

Parapsyche larvae 0.11 £ 0.33 0.22 7 0.44 0.11 £ 0.33 0.11 £ 0.33

Lepldostocn larvae o.ii£ 0.33 - - -

Apatanla larvae 0.11*. 0.33 - " —

Neophylax larvae 0.33*. 0.30 0.22 £ 0.44 0.22 £ 0.44 0.11 £ 0.33

Onocosnoecus larvae O.tl £ 0.33 - - 0.11 £ 0.33

Rhyaccphl la larvae 3.33 £ 3.34 3.36 £ 2.70 0.89 £ 1.54 t.ii 7 1.36

Unidentified pupae 3.33* 2.30 2.22 £ 1.20 0.567 0.73 1.00 £ 0.87

Colecptara Elmfdae adults 0.22 £ 0.44 -
0.22 £ 0.67 0.22 £ 0.44

DI ptera Ch 1roncral dae larvae 16.007 11.49 3.22 £ 2.17 2.22 £ 2.11 43.56 £ 17.47

pupae 8.67 £ 4.06 - - 3.33 £ 3.34

Enpldldae larvae 0.33 £ 0.50 - - 0.22 £ 0.67

pupae 0.22 £ 0.44 - -
0.11 £ 0.33

Heleidae larvae o.i t T 0.33 - -
0.22 £ 0.44

Stmull Idae larvae o.n 7 0.33 26.44 £ 37.69 -
1.22 £ 1.72

pupae 0.11 £ 0.33 - 0.11 £ 0.33 0.22 £ 0.44

Tlpulldae larvae 1.67 £ 1.22 0.78 £ 0.97 0.33 £ 0.71 0.36 £ 1.01

Total 122.67 £ 33.11 99.67 £ 44.31 42.89 £ 19.10 98.78 £ 44.44

• the Lower West Branch of Portage Brook was treated with MATACIL* 18CF ♦ TRITON* X-100 ♦ voter by aerial
appi Icatlon at 0630 A0T on 17 June, 1982, and again at 0610 ADT en 23 June, 1982.

+ man nunbar ♦ standard deviation of organisms collected In 9 Surber samples.



Table 2. Aquatic organlans collected In Surber sosples frcn Ransoa Brock* between 6 and 27 June, 1982.

6 June 14 June 18 June 27 June

Nematcmorpha - - -
0.11 £ 0.22*

01igochaeta 0.11 £ 0.33 0.22 £ 0.44 0.44 £ 1.33 -

Hydracarina o.ii 7 0.33 0.11 £ 0.33 0.22 £ 0.44 —

Pleccptera Alloperia nyophs 0.36 £ 0.33 9.33 £ 4.36 1.36 £ 1.74 3.00 ♦ 3.00

Leuctra nymphs 0.22 £ 0.67 1.44 £ 1.67 0.36 £ 1.33 0.89 £ 1.69

Nemoura nynphs 2.33 £ 1.87 0.89 £ 1.36 1.78 £ 2.86 10.67 £ 8.97

1sogenus nymphs 0.44 £ 0.73 0.89 £ 0.93 0.22 £ 0.44 -

tsoperla nynphs - -
0.11 £ 0.33 -

Ephoneroptera Baetl s nymphs 0.36 £ 0.33 -
0.36 £ 1.33 0.11 £ 0.22

Ephenrol la nynphs 13.67 £ 7.71 5.22 £ 3.35 8.11 £ 6.72 12.00 £ 4.47

Ctnygnula nymphs 9.89 £ 9.10 12.33 £ 7.26 14.22 £ 11.34 9.89 £ 6.88

Epeorus nynphs 20.78 £ 6.92 15.67£ 6.34 10.36 £ 5.73 47.36 £ 13.32

Ameletus nymphs - -
0.11 £ 0.22 -

Trlchcptera Gtossosooa larvae 1.11 £ 1.27 0.67 £ 0.87 0.56 £ 0.73 0.78 £ 0.83

Parapsyche larvae 0.11 £ 0.33 0.11 £ 0.33 0.11 £ 0.22 -

Lepldostoita larvae 0.11 £ 0.33 -
0.44 £ 0.73 -

Neophyl ax larvae 0.22 £ 0.44 -
0.11 £ 0.22 -

Onocosooecus larvae 0.11 £ 0.33 0.11 £ 0.33 - 0.33 £ 0.71

Psychoglypha larvae - -
1.33 £ 2.06 0.11 £ 0.22

Rhyaccphl la larvao 2.36 £ 1.24 1.11 £ 1.36 0.89 £ 1.03 1.78 £ 1.36

Unidentified pupae 5.22 £ 3.83 0.89 £ 0.78 1.33 £ 1.22 1.33 £ 1.41

Oolecptera Elmldao adults - 0.11 £ 0.33 - -

D1ptera Ch1roncmldae larvae 5.11 £ 3.66 1.78 £ 1.39 4.44 £ 8.68 73.22 £ 61.38

pupae 0.22 £ 0.44 -
0.33 £ 1.00 -

Enpldldae larvae 7 0.11 £ 0.33 0.11 £ 0.22 0.11 £ 0.22

pupae - 0.11 £ 0.33 0.11 £ 0.22 -

Heleidae larvae - 0.22 £ 0.67 -
0.11 £ 0.22

Slmuli idae larvae 1.22 £ 2.64 1.22 £ 1.79 0.44 £ 1.01 17.89 £ 10.96

pupae - - -
0.56 £ 1.33

TI pull dae larvae 1.89 £ 1.83 0.78 £ 1.30 0.67 £ 0.71 0.36 £ 0.73

Gastropoda -
o.ii 7 0.33 — —

Total 66.56 £ 23.72 53.44 £ 19.40 49.33 £ 22.32 181. 00£ 83.46

• Ransom Brock was treated with NOVATHION* Technical + TRITON* X-100 ♦ water by aerial appi Icatlon at 0700 AOT on
17 June, 1982, and again at 2030 AOT on 24 June, 1982.

* mean nuaber + standard deviation of organlans collected In 9 Surber samples.



Table 3. Aquatic organlans col lected In Surber ssnples frcn Sixty-three Mile 1Jrock* between 6 and 30 June, 1982.

6 June 14 June 24 June 30 June

Nematcmorpha 0.11 £ 0.33+ 0.11 £ 0.33 - 0.11 £ 0.33

01 Igochaeta 0.33 £ 0.71 7
- -

Hydracarina 0.11 £ 0.33 0.67 £ 0.87 - -

Pteecotera Alloperia nynphs 1.44 7 2.07 4.33 £ 3.97 0.22 £ 0.44 0.44 £ 1.01

Leuctra nymphs 4.78 £ 6.89 21.89 £ 10.72 6.33 £ 4.85 4.67 £ 2.50

Nemoura nynphs 2.44 £ 2.01 7.44 £ 8.40 4.78 £ 2.77 4.36 £ 3.88

1sogenus nymphs 1.11 £ 0.60 0.36 £ 0.73 0.67 £ 0.50 0.44 £ 0.73

Ephensrcptera Enetis nynphs 3.67 £ 3.04 1.00 £ 1.41 1.22 £ 1.09 3.22 £ 2.22

Ephenerella nymphs 0.33 £ 0.71 0.447 0.73 0.44 £ 1.01 0.11 £ 0.33

Cinygmula nynphs 10.89 £ 4.34 7.78 £ 4.89 4.36 £ 4.72 4.56 £ 3.17

Epeorus nymphs 50.44 £ 24.64 41.56 £ 24.07 100.78 £ 32.73 112.33 £ 59.72

Paraleptophlebia nynphs 0.11£ 0.33 0.22 £ 0.44 - 0.11 £ 0.33

Amelotus nymphs - 0.78 £ 1.72 - -

Trlchcptera GIcssosobb larvae 0.56 £ 0.33 0.11 £ 0.33 - 0.22 £ 0.44

Parapsyche larvae 0.67 £ 1.12 0.67 £ 0.71 0.89 £ 1.62 0.78 £ 0.97

Leptdcstona larvae o.n 7 0.33 - - 0.11 £ 0.33

Neophyl ax larvae 1.33 £ 1.32 2.33 £ 4.30 0.11 £ 0.33 -

Onocosmoecus larvae - 0.22 £ 0.44 0.11 £ 0.33 0.11 £ 0.33

Psychoglypha larvae 0.11£ 0.33 0.36 £ 1.01 0.11 £ 0.33 -

Rhyaccphl la larvae 3.33 £ 2.12 3.89 £ 3.26 2.33 £ 2.87 3.56 £ 2.70

Unidentified pupae 26.89 £ 18.72 1.00 £ 1.00 1.67 £ 1.50 1.56 £ 2.24

Olptera Cilronomidao larvae 24.33 £ 19.14 14.36 £ 9.34 10.22 £ 8.78 32.44 £ 31.40

pupae 6.33 £ 3.64 0.89 £ 1.03 0.67 £ 1.66 0.78 £ 0.83

Olxldae larvae - 0.11 £ 0.33 - -

Oollchopodldae larvae - 0.11 £ 0.33 0.11 £ 0.33 -

Enpldldae larvae 0.78 £ 0.83 0.22 £ 0.44 0.44 £ 1.01 0.44 £ 0.73

Heleidae larvae 1.78 £ 1.39 1.11 + 1.34 0.22 £ 0.44 0.44 £ 0.73

SIraulI Idae larvae 1.11 £ 1.43 0.33 £ 0.71 0.89 £ 1.69 1.78 £ 3.03

pupae 1.22 £ 1.79 0.11£ 0.33 0.33 £ 0.71 0.11 £ 0.33

Ttpultdae larvae 1.11 £ 1.36 0.36 £ 0.33 0.78 £ 0.97 1.00 £ 1.12

Total 151.00 £ 50.38 113.89 £ 51.82 139.00 £ 71.35 174.22 £ 88.33

* Sixty-three Mile Brook was treated with N0WTHI0N* Technical * Cyclosol 63 + TRITON* X-100 + water by aerial

appi icatlon at 1955 AOT on 22 June, 1982, and again at 1940 AOT on 28 June, 1982.
* naan nuaber £ standard deviation of organisms collected In 9 Surber samples.



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

6 June 14 June 18 June 27 June 30 June

Nematomorpha - 0.33 ± 0.50+ 0.11 jt 0.22 - 0.11 ± 0.22

01 Igochaeta 0.11 i 0.22 0.11 +. 0.22 . 0.22 +_ 0.67 0.11 +_ 0.22 0.33 +. 0.50

Hydracarina 0.11 ± 0.22 0.22 +_ 0.67 -
— —

Pleccptera Alloperia 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 jf 1.96 - 0.44 i 0.73 0.67 + 1.00

Nemoura nynphs - 0.89 i 1.05 0.33 Jt 0.71 2.89 +_ 4.91 3.22 + 3.31

1sogenus nymphs 0.44^ 0.53 0.33 +, 0.71 0.22 +_ 0.44 1.78 jt 3.03 0.11 + 0.22

Ephemaroptera Baetis nynphs 2.33+. 1.94 4.11 ± 5.78 0.78+. 1.30 4.00+_ 3.94 4.00 + 2.55

Ephemerella nymphs 2.89 ± 1.96 1.44 i 2.19 1.44 jt 1.13 2.89 i 2.62 1.44 + 1.13

Cinygmula nynphs 2.44 +. 2.60 1.33 +. 2.96 3.22 i 5.78 5.22 +. 3.38 3.67 + 3.43

Epeorus nymphs 7.44 i 5.53 9.22 ± 5.74 8.11 +. 4.34 27.11 ± 13.37 21.22 + 8.71

Hemtptera Hebrldae 0.11 jt 0.22 - — **

MesbvelIIIdae 0.11 i 0.22 -
- -

Trlchcptera Glossosoma larvae 0.11 +. 0.22 0.56 jt 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 - 0.11 +_ 0.22 -
"~

Rhyaccphl la larvae 0.78 +. 0.97 1.11 i 0.78 0.33+. 0.50 2.78 ± 1.92 0.78,+ 0.67

Unidentified pupae 0.22 ± 0.44 0.22 jf 0.44 0.56 i 1.33 - 0.56 i 0.88

Coleoptera Dytlscldae larvae - -
- - 0.11 +_ 0.22

El ml dae adults 0.11 ± 0.22 - 0.11 +. 0.22' —
•"

Dlptera Chironomidae larvae 1.00+. 0.87 0.78 jf 0.83 0.33 i 1.00 2.33 +_ 1.12 2.00 i 2.12

pupae 0.22 ± 0.44 0.11 +. 0.22 -
- "*

Enpldldae larvae - 0.22 +_ 0.44 0.33 ± 0.71 0.22 i 0.67 0.33 jt 0.71

Heleidae larvae - - 0.22 i 0.44 -
**

SimullIdae larvae 0.67+_ 0.87 4.11 +_ 6.41 0.44 i 1.01 0.78 +. 1.64 2.44 +. 1.81

pupae 0.33 ± 0.50 0.11 +. 0.22 -
0.56^ 1.01 0.11 ± 0.22

Tlpulldae larvae 0.11 +. 0.22 0.11 +. 0.22 - 0.11 +_ 0.22 0.11 +_ 0.22

Gastropoda - -
- — 0.11 +. 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 (+) treatment

-h\ 0 +*3i +1h +1*31 +2h +3h +4h +5h

01 igochaeta 0.08"*
Co 11 em bo I a 0.16

Plecoptera Leuctra nynphs 0.08 0.16

Nemoura nymphs 0.16 0.08 1.04

Ephemaroptera Baetis nynphs 0.16 0.08

Cinygmula nymphs 0.08 0.08

Epeorus nynphs 0.08 0.24

Trichoptera Lepldostoma larvae 0.08

Onocosmoecus larvae 0.08

Wormald.la larvae

Rhyaccphl la larvae

Unidentified pupae

Diptera Chironomidae larvae 0.24 0.32

pupae 0.08

Simuliidae larvae 0.40 0.48

Tt pul Idae larvae

s

a

0.08 0.08 0.08 m

1.21 3.05 5.71 P

1

e

3.48

0.08

2.01

0.40 0.08 0.08

d

0.30 0.32

0.08 e 0.08

0.24 s 0.08

0.08

0.08

t

r

1.04 1.13

0.08

1.21 o

y

0.98 1.21

0.32 0.24 0.16 e

d

0.45

0.08

0.08

Total 1.37 0.16 2.65 3.22 4.66 7.56 5.45 3.70

* Sixty-three Ml le Brock 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 2. Aquatic organlsns collected In drift nets set at the check site in Sixty-three Mi le Brook*
on 7 July, 1982.

Tilme before (-) or after (+) treatirent

J* o • <fc +1h +1%h +2h +3h +4h +5h

Nenatomorpha 0.05+

01igochaeta 0.04 0.14 0.06

Hydracarina 0.05 0.05

Plecoptera Al toper la nymphs 0.05

Leuctra nynphs 0.04 0.05

Nemoura nymphs 0.09 0.10 0.05 0.11 0.06 0.11

EphenBroptera Baetis nynphs 0.06 0.06

Epeorus nymp hs 0.05 0.05

Paraleptophlebia nynphs 0.05

Trichoptera Onocosmoecus larvae 0.04 0.05

Psychog lypha larvae 0.04

DIptera Ch i ronomidae larvae

pupae

0.10 0.05

0.05

0.10 0.11 0.05

0.05

SimulIidae larvae

pupae

0.04 0.09

0.04

0.14 0.19 0.19 0.11 0.18 0.05

Ti pul 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.

+ nunber of organisms per nr of water passing through the drift net



Table 3. Aquatic organisms col lected In drift nets set at the treated site In Ransom Brook* on

7 July, 1982.

Nenatomorpha

Hydracarina

Col lembola

Plecoptera Leuctra nymphs

Nemoura nynphs

Epheneroptera Baetis nymphs

Ephenerel la nynphs

Epeorus nymphs

Trichoptera Wormaldla larvae

Unidentified pupae

Diptera Chironomidae larvae

pupae

Heleidae larvae

SimulIidae larvae

Total

Time before (-) or after (+) treatrent

-%i +%i +1h +1%) +2h +3h +4h +5h

0.05"1

0.05

0.05 0.05 0.10

0.10 0.05

0.05 0.05 0.20 0.10 0.10

0.05

0.05

0.10 0.30

0.05

0.05

0.05

0.05 0.05

0.05

0.65 0.50 0.25 0.10

0.05 0.05 0.05

0.05 0.05

0.20 1.00 0.05

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® Technical + TRITON* X-100 + water at Q845 ADT
on 7 July, 1982.

+ number of organlsns per nr of water passing through the drift net



Table 4. Aquatic organisms collected In drift nets set at the check site In Ransom Brook* on 7
July, 1982.

Nenatomorpha

Hydracarina

Plecoptera Nemoura nynphs

Ephemeroptera Ephemeral la nymp hs

Cinygmula nynphs

Trichoptera Rhyacophila larvae

Diptera Chironomidae larvae

pupae

Do I Ichopodidae larvae

Heleidae larvae

SI rraj111 dae larvae

Total

Time before (-) or after (+) treatment

J*

0.19 0.05

0.09 0.09

0.09 0.23

+%) +1h +fa\ +2h +3h +4h +5h

0.05* 0.05 0.05

0.05

0.05

0.09 0.05 0.05 0.19 0.09

0.05 0.05

0.05

0.05

0.14

0.05

0.05 0.28 0.05 0.09

0.05

0.05

0.05

0.19 0.09 0.19 0.23 0.14 0.28

0.37 0.37 0.33 0.33 0.28 0.51 0.56 0.19 0.61

* Ransom Brook was treated by hand with N0WTHI0N* 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 col lected In drift nets set at the treated site in the Lower West
Branch Portage Brook* on 7 July, 1982.

Time before (-) or after (+) treatmsnt

J* 0 4h +1h +1*3i +2h +3h +4h +5h

Hydracarina 0.05+
Col lembola 0.15 0.05

Plecoptera Leuctra nynphs f 0.19

Nemoura nymphs 0.05 0.05 0.05 0.05 0.05

EphenBroptera Baetis nynphs 0.05 0.15 0.05

Ephemerel la nymp hs 0.05 0.09

Epeorus nynphs 0.05 0.05 0.05

Ame 1etus nymphs 0.09

Trlchcptera Agapetus larvae 0.05

Worma1dI a larvae 0.05

Rhyacophi la larvae 0.10 0.05 0.25 0.10

Unidentified pupae 0.05

Coleoptera HydrcphI 1idae adults 0.05

Halipl idae adu1ts 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 I 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 treated by hand with MATACIL* 180F + TRITON* X-100 + water
at 0955 ADT on 7 July, 1982.

+ nunber of organisms per m3 of water passing through the drift net



Table 6. Aquatic organisms col lected In drift nets set at the check site In the Lower West Branch

Portage Brook* on 7 July, 1982.

Time before (-) or after (+) treatirent

J» +%i +1h +1%h +2h +3h +4h +5h

Nematomorpha

Hydracarina 0.05

Ephemeroptera Baetis nynphs 0.05

Ephemeral la nymp hs

Trlchcptera Onocosmoecus larvae 0.05 0.05

Rhyacophlla larvae

Colecptera Dytiscldae adults 0.05

DIptera Chironomidae larvae 0.09 0.32 0.23

Simuilidae larvae 0.05 0.05 0.09

0.05'

0.05

0.05

0.09 0.09

0.05

0.05

0.05

0.09 0.09 0.14 0.18 0.09 0.18

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 West 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 m3 of water passing through the drift net



APPENDIX IV

Benthic invertebrate population data from
treated and check sites for each aminocarb

and fenitrothion formulation ground application



Table 1. Aquatic organisms collected In Surber samples from the treated
site In Sixty-three Mile Brook* on 6 and 8 July, 1982.

6 Ju iy 8 July

Nematomorpha 0.20 £ 0.45+ 0.20 £ 0.45

P1ecoptera A11oper1a nymphs 1.40 £ 1.67 0.80£ 1.30

Leuctra nynphs 2.80 £ 2.17 2.40 £ 2.51

Nemoura nymphs 11.00£ 14.88 15.00+. 15.98

Iso genus nynphs 0.20 £ 0.45 0.20 £ 0.45

Ephemeroptera Baetis nymp hs 3.80+. 3.83 6.60 ± 4.28

Ephemarel la nynphs 0.20 £ 0.45 0.40 £ 0.55

Cinygmula nymp hs 8.00 £ 8.89 4.00 £ 3.54

Epeorus nynphs 97.60 £ 51.94 160.60 £ 42.66

Trichoptera Glossosoma larvae 0.20 £ 0.45 -

Parapsyche larvae - 0.80 £ 0.84

Lep i dostoma larvae 0.20 £ 0.45 -

Onocosmoecus larvae 0.40 £ 0.89 -

Psychoglypha larvae 0.40 £ 0.89 -

Rhyaccphl la larvae 4.20 £ 3.56 6.40 £ 3.44

Unidentified pupae 0.60 £ 0.55 0.80£ 0.84

Dlptera Chironomidae larvae 50.00 £ 60.96 17.80 £ 14.52

pupae 1.?0£ 1.64 -

Doiichopodidae 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

Slmuli idae larvae 1.00 £ 1,22 3.40 £ 2.07

pupae - 0.20 £ 0.45

Tipulldae 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.

+ mean nunber £ standard deviation of organisms collected In 5 Surber
samp I es.



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

6 Ju iy 8 July

Nematomorpha 0.60 £ 0.55+ 0.40 £ 0.89

Plecoptera AIloperla nymphs 1.00 £ 1.00 1.20 £ 1.30

Leuctra nynphs 0.80 £ 1.30 0.60 £ 0.89

Nemoura nymphs 2.20 £ 1.48 1.40 £ 1.14

Iso genus nynphs - 0.20 £ 0.45

Ephemeroptera Ephemeral la nymphs 9.20 £ 6.69 1.40£ 1.52

CI nygmula nynphs 1.00 £ 1.41 -

Epeorus nymphs 27.80£ 21.46 7.40 £ 8.20

Trichoptera Glossosoma larvae 0.20 £ 0.45 -

Parapsyche larvae 0.20 £ 0.45 -

Wormaldta 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 -

Pycncpsyche larvae - 0.20 £ 0.45

Rhyacophlla larvae 1.80£ 1.30 0.20 £ 0.45

Unidentified pupae 1.80 £ 1.92 0.20 £ 0.45

Colecptera Dytlscidae larvae - 0.20 £ 0.45

Dlptera Chironomidae larvae 4.80 £ 3.56 2.80 £ 2.77

Enpldldae larvae 0.20 £ 0.45 -

Si mull idae larvae 10.40£ 10.45 2.80 £ 5.17

pupae 0.40 £ 0.55 -

Tipul idae 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.

+ maan nunber £ standard deviation of organisms collected in 5 Surber
samp I as.



Table 3. Aquatic organlsns collected In Surber samples from the treated site In

Lower West Branch Portage Brook* on 6 and 8 July, 1982.

6 Ju iy 8 July

Nenatomorpha - 0.20 £ 0.45+
01Igochaeta 0.60£ 1.34 -

Hydracarina 0.40 £ 0.55 0.40 £ 0.89

P1ecoptera A11oper1 a nymphs ! 0.40 £ 0.89 0.60 £ 0.89

Leuctra nynphs 0.40 £ 0.89 0.60 £ 0.55

Nemoura nymphs 0.40 £ 0.89 0.20 £ 0.45

Isoperla nynphs 0.20 £ 0.45 -

Ephemeroptera Baetis nymp hs 0.20 £ 0.45 0.40 £ 0.89

Ephemarel la nynphs 10.00 £ 5.57 7.20 £ 2.59

CI nygnula nymp hs ! 3.20£ 2.17 3.40 £ 2.07

Epeorus nynphs 34.00 £ 15.95 18.40 £ 13.18

Paraleptophlebia nymp hs 0.40 £ 0.55 -

Trichoptera Neophylax larvae - 0.20 £ 0.45

Onocosmoecus larvae - 0.40 £ 0.55

Rhyaccphl la larvae 2.00 £ 1.22 0.60 £ 0.89

Unidenttfied pupae 0.80 £ 1.30 1.40 £ 1.52

Ooleoptera Elmidae adults 0.20 £ 0.45 -

DI ptera Ch i ronomidae larvae 18.40£ 14.03 12.40£ 11.72

pupae 1.80 £ 1.64 0.20 £ 0.45

Enpldldae pupae 0.20 £ 0.45 0.20 £ 0.45

Heleidae larvae 1.40 £ 1.95 -

Simul ildae 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

* Lower West Branch Portage Brook was treated by hand with MATACIL® 180F +
TRITON* X-100 + water at 0955 ADT on 7 July, 1982.

+ mean nunber £ standard deviation of organlsns collected In 5 Surber
samples.
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