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INTRODUCTION

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

SITE DESCRIPTION

Two blocks of forest previously designated, as part of the New
Brunswick 1982 operational forest pesticide application program were
selected for the experimental applications of the MATACIL® 180F formula
tions (Figure 1). Block 86 was located approximately 35 km southwest of
Fredericton and 12 km west of the village of Tracy. The 3200 ha treated
area consisted of mixed boreal forest, including spruce, Picea spp., balsam
fir, Abies balsamea^ trembling aspen, Populus tremuloides3 white birch,
Betula papyrifeva3 and soft maple, Acer rubrum. Yoho Stream, originating
from Yoho Lake outside of the block, flowed in a southerly direction
through the block, then eastward along the southern edge of the treated
area and continued east out of the block and into the Oromocto River. Two
sampling stations were established within the block on Yoho Stream, one
near the upstream end of the treated portion and the other approximately
1 km from the downstream edge of the block (Figure 2). The stream con
tained an abundance of various benthic invertebrates and viable populations
of juvenile Atlantic salmon, Salmo salaTj numerous cyprinids, and several
other fish species.

Block 82 was located about 25 km northeast of Fredericton, and
10 km east of the hamlet of Lower Durham. Most of the 4300 ha block was

comprised of lowland spruce and balsam fir with sections of soft maple,
trembling aspen and white birch. A biological sampling station was esta
blished near the centre of the treated portion of Bear Brook, which entered
the northwest corner of the block and flowed out midway along the western
perimeter (Figure 3). Benthic invertebrates were numerous, and brook
trout, Satvetinus fontinatis} was the predominant resident fish species,
although lesser numbers of cyprinids, white suckers, Catostomus commer—
sonij and juvenile Atlantic salmon did occur.

Meransy Brook, located 1 km southeast of the village of Tracy and
15 km east of Block 86, was selected as an untreated control station for

sampling benthic invertebrates and juvenile Atlantic salmon. Because of
the difficulty in obtaining brook trout from an untreated area, two control
streams were used for sampling this fish species. McKenzie Brook and
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Figure 1. Experimental MATACIL® application areas and untreated control
sites, New Brunswick, 1982



Figure 2. Block 86 treated with two applications of 70.0g/ha
MATACIL© 180F + ATLOX 3409F + water



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



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

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

METHODS

Pesticide Application

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

Biological Sampling

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

The drift nets measured 0.47 x 0.32 m with a No. 54 (363u) mesh

collection bag and were positioned in the streams to collect drifting or
ganisms from a column of water for a pre-determined length of time. The
nets were placed such that a water column was sampled from the surface to
the stream bottom. Current velocity (measured with a Teledyne Gurley
No. 625 Pygmy Current Meter) and -depth of the water at the net opening were
recorded with each sample taken. All aquatic invertebrates collected were
sorted from the net contents, preserved in 70% methanol, and subsequently
counted, identified and quantified as organisms per cubic meter of water
using the following formula:

number of organisms collected

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

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



Toblo I. Site description ol sanpI Ing stations.

Block 06 Upstroam

Yoho Streaa

Troetmont

70.0 g Al/ha MATACIL* I60F
♦ ATLOX 3409F ♦ water on

31 May and 8 Juno 1902

(J lock 86 Oownstroam 70.0 g Al/ha MATACIL* IBOF
Yoho Stroem ♦ ATLOX 3409 F ♦ wator on

31 Hay and 6 June 1962

Block 82

Dear Orook

Mnransy Orook

Control

McCalI urn Brook

Control

McKenzie Brook

Control

70.0 g Al/ha MATACIL* I80F
* Insoctlcldo Olluont 383

on 4 Juno ond 9 June 1982

untroatod stroam sampled

for Invortobratos and

Atlantic saloon

untroatod stream sampled

for brook trout population

dens 11les

untreated stream samplod

for brook trout stomach

content analyses

Approx. Approx.

width depth Flow Description

InttraoH

covor

25-60 en varloble - froquont 3-51 cover -
Intersporslon of riffles boulders, logs,

and pools undorcut banks

6-12 m 29-100 cm mainly slow to noderato
with fow rlf fIos

noderato to fast with

few pools

20-70 ca mainly slow to nodorel«

wIth sono rIf fIos

6-10 m 25-80 cm

•oderato to fast with

frequent riffles and

few poo Is

moderate to fast with

few pools

t-21 covor

boulders, logs,

undorcut banks

1-10* fallen

logs, undercut

banks, rocks

31 cover

bouIders

2-51 covor -

boulders, logs,

undercut banks

5-101 covor

boulders

Shore IIne

cover

20-391 canopy

alder, chokecherry,

soft maple, white

birch

51 canopy
a Idor

20-431 canopy

a Ider

3-251 canopy

aldor, soft moplo,

white birch, aspon,

bal sem f Ir

20-501 canopy

alder

10-151 canopy

alder

Bottoa type

rubblo, bouldors, loio

areas of gravel and

sand - some moss on

rocks

rubblo, boulders,

drugs of gravel, sand,

and silt - moss

abundant on rocks

rubble and gravel with

aroas of sand and

detritus - aosi very

abundant on rocks

rubble, bouldors,

aroas of gravel -

abundant moss on rocks

rubble, boulders, few

sections of gravol -

moss very abundant on

rocks

bouldors, rubble,

aroas of gravol



Table 2, Experimental MATACIL* applications.

B lock

Block 86

3200 ha

Block 82*

4300 ha

AppI Icat ion

31 May 1982 at

1908 hrs ADT

8 June 1982 at

0554 hrs ADT

4 June 1982 at

0630 hrs ADT

9 J.une 1982 at

0550 hrs ADT

Insect icIde

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

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

A ircraft

TBM Avenger aircraft

with 1010 flat fan

TeeJet® nozzles

same as above

* a small section of the northeast corner of Block 82 was not sprayed during the

second application and a subsequent small aircraft application was made to the
section on 17 June. The stream was not affected by either the oversight or

the subsequent application as It was completely within the portion of the
block treated on 9 June and well buffered from the 17 June application.



number of organisms x 10

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

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

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

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

Fish population estimates. Fish population densities were measured
in Block 86 near the downstream station, in Block 82 approximately 1 km be
low the drift sampling station, and in the Meransy Brook control stream.
Because McKenzie Brook did not contain sufficient numbers of brook trout

for estimating population densities, McCallum Brook was sampled for deter
mining brook trout densities in an untreated stream. A representative sec
tion of stream (35-50 m) was closed off with nylon barrier seines at either
end, and 5 or 6 successive electrofishing sweeps were made through the
entire section to remove and temporarily retain the fish. All salmonids
were anaesthetized with tertiary-amyl alcohol, weighed, and measured. All
other fish were identified and counted. At the end of the final sweep and



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

Block 86 Block 86 Block 82

Cont rol upstream downstream

Date IN OUT IN OUT IN OUT IN OUT

13 May 17 13 17

14 May 13

29 May 5 5 5

30 May 5

1 June 4 4 4

6 June 4 4 4

10 June 5 4 5 4 5 4

11 June 5 4

26 June 5 5 5

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

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

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

Drifting Invertebrates

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

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

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



10

oooo
-4ooo
~iir\*0r*
oooo

oooooooo
—<ooooooo
<tm^hnovoo*
oooooo

25Hay

°°-s. ooo
__hnn

ooo
__MNO>J
—•'cmCM«•>!<-«C*

31Hay

Control

Block86Upstream

iApplicationof70.0gAl/haHAT/.C11.0
I180F+ATLOX3409F+water

•I'1'

oooo.o
jooooo:o

inlvor^coct>o>-«
oooOo«-<-•

8Jane

cocr»oo>o
OOf-t«HC4

22May

Figure4.Aquatic

DriftSamples-HateandHours(ADT)



m a

< 3

00 +

s o *>
a • e*
« o o
u rx. «»
w n

03 IW

e C X
2 C
o e ~

c 5 5
<£ w

*+ 03 CO +
o «
u Ji
il u X 'J.
a 0 Q. S
a -4 coo

u a < —

/

J33P.«i jo a 23d S338Jq3l23AUX a-jiBtiby J3 'on rs3°I

• 0061

- 0081

oon

0001

0060

0080

- OOiO

- 0090

oTso

V

00€c

003c

OOU

- oooz

- 006T

0001

0060

- 0080

- OOiO

- 0090

- 0050

- SZ?0

•- .*

> -*
S 3

3 3

< =

&4

13



10

•n2

moo
-•oo
<jinvo
ooo

-s/J>'
ooooo
ooooo
a\o—>c*iro
rlNNNN

22Hay

I'!I'I'!'1I'II
oooog-ogooOO
ooooJPopooOO
m*oi^to2>o"1o-*n<i

,-H•-«CICMMW OO

oo
oo

o
o
o\

o
o
o

o
o

o
o

T—TT
ooA
moT
•r»vol
/-»<"•»• oo"oOO—I

25Hay

DriftSamples-DateandHours(ADT)

4June

Contro1

Block82

(controldatanotavailable
for4and9June)

Applicationof70.0gAl/haMATACll.0
180FIInsecticideDiluent585

iiir
mioa
IMTOo
m|«o»-«
qIqa

N(OOlO
O'OOOO«-H

9June

Figure6.A.,..atlcInvertebratescollectedfromdriftnetssetInBlock82anduntreatedcontrol,NewBrunswick.1982



15

Table 4. Numbers of terrestrial Invertebrates (per 10 m2 of surface water sampled)
collected In drift nets set In treatment blocks.

Statlon

Pre-spray Pre-spray First application Second application
average peak post-spray peak post-spray peak

Block 86

upstream station 0.88

Block 86

downstream station 1.83

Block 82 0.14

2.56

8.18

0.89

10.40

12.25

1.35

1 1.96

4.00

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

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

Benthic Invertebrates

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

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

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

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

Fish Diet Analysis

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

content graphs.

Misc

Eph

Odon

Pie

Meg

Neur

Trl L

Tri P

Col A

Col L

Ath

Chlr L

Chlr P

Hel

Emp

Sim L

Sim P

Tip

01

Hy

Fish

Hlr

Miscellaneous aquatic organisms

Ephemeroptera nymphs

Odonata nymphs

Plecoptera nymphs

Megaloptera larvae

Neuroptera larvae

Trichoptera larvae

Trichoptera pupae

aquatic Coleoptera adults

aquatic Coleoptera larvae

Athericidae larvae

Chlronomidae larvae

Chlronomidae pupae

He IeIdae Iarvae

EmpId idae

SImuI I Idae Iarvae

SImuI IIdae pupae

TIpu IIdae Iarvae

0 Ii gochaeta

Hydracar ina

unidentifiable fish parts

H irudInea

20
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21
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Figure 9. Contribution of various food organisms co stomach contents of
Juvenile Atlantic salmon in Block 86 treated with application
formulation - 70j;/ha MATACIL* 180F + ATLOX 3409F + water on
31 May and S June 1982
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SAMPLE DATE

Figure iQ Contribution of various food organisms to stomach contents of
** * Juvenile Atlantic salmon in untreated Meransy Control
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21
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Figure 11. Contribution of various food organisms to stomach contents of
Brook trout in Block 32 treated wich application formulation -
70g/ha MATACIt? 130F + Insecticide Diluent 535 on 4 June and
9 June 1982
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SAMPLE DATE

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

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

Fish Population Estimates

Numbers of juvenile Atlantic salmon in the fish population sampling
area of Block 86 declined by about 50% two-and-a-half weeks after the
70.0 g/ha MATACIL® 180F + ATLOX 3409F + water applications (Table 7). The
density of salmon*in the control stream was reduced during the same period,
but to a lesser extent (27% reduction). The results listed on Table 7 also

show that the percent recapture of marked juvenile salmon in Block 86 was
substantially lower than that in the control, indicating a greater rate of
dispersal in and out of the population area of Block 86 during the two week
post-spray period. The decline in density and increase in dispersion of
salmon in Block 86 after the MATACIL® applications suggest a non-lethal
effect of the pesticide inducing a migration out of the population area.
If such an effect occurred, it does not appear to be related to feeding
activity since benthos and fish stomach content sampling indicated no pest
icide-related changes in the availability or utilization of fish food or
ganisms. Dispersal may have been induced by influences other than those
assessed in this study, such as normal seasonal migrations, social interac
tions or environmental parameters. Drastically fluctuating water levels
observed during the period between the pre- and post-spray density esti
mates (recorded in field notes) may have contributed to the movement of



26

Table 6. Relative values expressing volumes of food organisms* consumed by fish
In treatment and control areas, New Brunswick, 1982.

Block 86

At Iant Ic salmon

Meransy Control

At Ianti c saImon

Block 82

brook trout

McKenzie Control

brook trout

* calculated as:

Immediate post Immediate post

Pre-spray first application second application Post-spray

20-21 May 31 May and 4 June 8 June and 9 June 21 June

2.32 2.01 1.92 2.36

1.68 6.62 4.67

3.35 13.05 3.16 3.95

3.47 7.84 5.42

mean volume stomach contents x 10-

mean fork length



l„blo7.Estimateso»densityandoccurrenceolrocpturo

Pro-spray

24Mayto2Juno

ulatlonsomploareas.MowUruns-lck.1962. InMslipop

15to17dayspost-spray

22to26Juno

Numbero»PercentActual

catch

108to109daysposl-spr*y
26September

"ii7«borolMu.b*r»•Porcooi
Msl.per100m2recapturesrocapturo

ActuaINutaborotNumbero«ActualDunbarof

catchUshpor100m*;:,:::,::»r.;«....»^..».>r...,.-.^j^^i_j:r__i_-----

lllock86

AtIantIcsalmon

HoransyControl

AtIantIcsaImon

lllock82

IIrooktrout

HcCalIurnControl

IIrooktrout

65

56

31

17.7

52.2

14.I

20.8

65

56

55

34

41

31

70

9.2

23.5

14.1

26.5

18

34

15

35

20*

61*

46*

64*

68

59

23

21.2

33.9

10.4

26.9

15

13

M/A

23*

23*

16*

M/A

-»4
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juvenile salmon. Population sampling in late September (108 days post-
spray) indicated densities of salmon in both Block 86 and the control had
increased to a level comparable to the initial estimates in late May, and
the per-cent recapture was similar in both streams.

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

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

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

These results concur with most previous environmental monitoring of
the conventional MATACIL® formulation (MATACIL® 1.8D) by other investiga
tors and agencies. Results from these impact studies, reviewed by Holmes
and Kingsbury (1980), indicated little or no effects of the pesticide on
macroinvertebrates or fish in treated streams and lakes. The assessment of

the flowable formulations in the present study did not demonstrate evidence
of introduced or compounded hazards of MATACIL® resulting from the
new formulations.
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Table I. *,uatlc Invertebrates- collected In drift nots sot In Block 86" upstro*. station. Yoho Stroa*. Vo.k County. No- Brunswick. 22 May to 8 Juno. 1902.

s~~0alo 22 Hay 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 Hay 22 May 25 May 25 May 25 Hay 25 May 25 Hay 25 Hay 25 Hay 25 May

S«„pleTlmo <AI)T| 044^ MOO h 0600 b 0700 b 0800 h 0900 b 1000 h 1900 b 2000 1, 2100 b 2200 h 2300 h 0410 b 0500 b 0600 b 0700 b 0800 b 0900 h 1000 h 1900 b
Volume olDr.lt Column <«>> 7^'^7.^Vl7il'"^9~^'~^9~77r9~17l9 32.99 32.99 34.26 32.99 21.40 20.47 22.33 22.33 20.30 .9.46 16.61 24.36
C,HrIt Verity <m/soc) 0.48 0.48 0.43 0.45 0.45 0.45 0.45 0.42 0.45 0.45 0.45 0.45 0.33 0.33 0.33 0.33 0.30 0.30 0.30 0.36
Fphom>rcptera Total Hynphs 0.24

- Duel Idoo 0. I 3
- tiphuourol llildo 0.05
- Noptatjonlldao 0.04
- loptcvhloblldae 0.02

(Mecoutura Total Nymphs 0.02 0.04 0.04 0.04
- Louctrldao

- Honour I dae

- rorlodtdao 0.02 0.04 0.04 0.04

Mognloplora - Corydalldao
Trlchoptnra Total Larvao 0.04

- lirachycuntrldao
- GlossosonfitIdae

- Hydropsychldao 0*02
- Ilydropt I lldae
- loptocorldae

- Mil lopolnmldao

- I'olycenlropodldao

- fthyocojih 111iho

- unidentified

Coloiiptura

- El ml dao larvae

Adult

- Oyllscldao Adult

- Psophonldae larvao

Diptera Total

- Athitr.cldao larvae

- Clt I ronoml dao Larvae

l*upao

- Enoldldeo Pupdo

- IMeldae Pupae

- Muse Idao Larvae

- SI i*i 11 Idae larvae

- Tlpul Idao Larvae

Pup (to

Tur be11aria 0.02

Gastropoda
Arachn.du - l.ydreca, l.,a 0.02 0.03 0.18 0.12 0.05 0.05
Cruslacua - Anphlpoda 0.02

- Osli'dcoda

0.10 0.06

0.02 0.02

0.06 0.04

0.02

0.04 0.03 0.06 0.62 I..5 0.33 0.15 0.18 0.09 0.05 0.04
0.04

0.02 0.03 0.18 0.24 0.05 0.05
0.02 0.06

0.02 0.03 0.23 1.00 0.47 0.05 0.04

0.02

0.03 0.20 0.82 0.42 0.05 0.04

0.03 0.03 0.09 0.06 0.12 0.12 0.10 0.10 0.11 0.08
0.03 0.09 0.05 0.05 0.05 0... 0.08

0.03 0.03 0.05

0.62 I..5 0.33 0.15 0.18 0.09

0.47 0.27 0.23 0..0 0.13 0.09

0.18 0.24 0.05

0.03 0.33 0.05 0.05 0.04

0.15 0.30

0.23 1.00

0.10

0.47

0.05

0.05

0.03

0.20 0.82 0.42 0.05

0.06 0.12

0.09

0.12

0.05

Total

0.04 0.04 0.04 0.10 0.06

0.04 0.02 0.02 0.08 0.04

0.03 0.06 0.05

0.04 0.02

0.02 0.06 0.05 0.05

0.04

0.02

0.02

0.02 0.03

0.18

0.24

0.14

0.09

0.03

0.05 0.04 0.05

0.88

0.07

0.02

0.09

0.02

0.04

0.10

0.02

0.04 0.16

0.02

0.02

0.23

0.02

0.24

0.02

0.02

0.09

0.06

0.08

0.30 ..26

0.20

0.03

1.24

0.03

0.21

0.98

0.09

0.93

0..0

0.05

0.43

0.04

0.45

0.18

0.15

0.05

0.10 0.16

0.05

0.04

0.16

0.04 0.08 0.04 0.12 0.19 0.20 0.30 1.02 0.94 0.64 0.78 0.40 0.27 0.1030 1.02 0.94

0.06

0.64

0.05

0.18 0.12 0.05

0.03

40 2.57 4.06 2.10

0.05

0.05 0.05 0.12

0.05 0.04

1.26 0.16 0.29 0.16 0.20 0.33 0.3U 0.06 0.21 0.46 2.57 4.06 2.10 1.37 0.63 0.53 0.25 0.2. 0.38 0.37

•ojtprussod as oryonlsas per m1 of flow through drift not
•"Iroaled with 70.0 g Al/ho HA1ACIL® I80F » ATLOX 3409F ♦ walor at 1908 ADT 31 Hay and oualn at 0554 JUT 8 Juno, 1982.



Table 1. (continued)

25 May 25 Huy

2300 h

31 May

1900 h

31 Hay

2000 h

31 May

2100 h

3. May 31 May 31 May 6 Juno 8 Juno B Juno 8 Juno 8 Juno

0900 h

8 June

1000 h

Sample Dale 25 Hay 25 Hay

2200 h

8 Juno

2200 h 2300 b 2400 h 0525 b

34.52

0.51

0600 h

35.96

0.51

0.03

0.03

0700 h

33.96

0.51

0.06

0.03

0.03

0800 b
Sample Tlmo (AIlD 2000 h

23.27

0.33

0.09

0.09

2100 h
.100 h

Volume of Orlft Column (m5)
Current Velocity (n/soc)

21.67

0.33

22.80

0.33

22.33

0.33

13.23

0.27

0.13

0.07

0.07

16.07

0.30

17.77

0.30

16.92

0.30

16.07

0.30

16.07

0.30

34.52

0.51

35.96

0.51

35.96

0.51

34.52

0.51

Fphoour cotor a Total Nynphs

- Uaot Idao

- Ephemirol II dao

- Hop tajonl Idao

- loptophtobl Idao

Plocuptora lofal Nymphs

- 1 ouct r 1dao

0.05

0.03

0.44

0.18

0.18

0.09

0.09

0.99

0.27

0.31

0.18

0.22

0.94

0.13

0.06

0.06

0...

0.06

0.06

1.00

0.77

0.24

0.93

0.50

0.19

0.06

0.19

0.37

0.31

0.6.

0.68

9.06

0.06

0.31

0.31

0.09

0.06

0.03

0.06

0.03

0.03

0.22

0.08

0.06

0.03

0.06

0.14

0.14

0. .9

0.14

0.06

0.03

0.03

- Ibnoiirldao

- Pnrlodld.io 0.09 0.81 0.06
0.06

Hogaloptora - Corydal Idao

Trlchivtura Total Larvao

- Oracliycontrldae

0.13

0.09

0.05

0.05

0.13

0.04

0.06 0.41

0.06

0.19 0.37 0.12

0.09

0.03

0.03

0.26

0.14

0.64

0.58

0.20

0.17

0.03
- RlossosonutIdao 0.04

0.06
- Ilydropsychldne 0.04

0.03
- Ily.tropt 1 lldao

- loplocerldao

- Phi lopolnmldao

0.06 0.12

0.24

0.06

0.12 0.31

0.03

0.06

0.06

- Polycentropodldao
0.03

- Ittiyacrfih 1 11dao

- unldont If (oil 0.04

Colonptora

- E Inil dao Larvao

Adult

0.09 0.04 0.36

0.18

0.13 0..2

0.06

0.12 0.06 0.03 0.03

0.03

0.06

0.03

- Oytlscldae Adult

- Psuphonldao larvae

Olplora Total 0.13 0.23

0.04

1. 10 0.50 0.33 0.81 0.90 4.26 3.67 2.92 0.67 0.97 0.47 0.52 0.44 0.42 0.29

- Alherlcldiio larvao

- Chlronaaldoe larvae

Pupao

- Enjildldao Pupao

- Ibloldao Pupao

0.04 0.09 0.18

0.09

0..3 0..3

0.07

0.37

0.12

0.06

0.39 0.53

0.53

0.68

0.19

0.44 0.09

0.09

0.06

0.11

0.08

0.19 0.32

0.03

0.06

0.31

0.06

0.14

0.03

o.on

0.14

- Huscldao Larvao

- Slimillldao Larvao

- TlputIdoo Larvao

0.09 0.14 0.83 0.43 0.13 0.31 0.43 3.19 2.74

0.06

2.43

0.06

0.43 0.78 0.28 0.12 0.11 0..7 0.14

Pupao

Turbol lorla

Gastropoda

Arachnlda - llydracarlna 0.04 0.09 0.04 0.06

0.06

0.18 0.03 0.03

Crustacoa - Anphlpoda

- Ostracoda

0.47 0.41 0.10 I..3 6.03 5.23 4.42

0.03

0.93 l.ll 0.56

0.03 0.03

0.07 0.92 1.39
Total 1.64 3.09 0.59

0.52



Tab,, 2. Aouatlc lnvor.ebra.es. collected ,.dr.,. nuts so, ,n .^ B6« Mo-n^oa. .,...«. Yoho Stron*. Yo.k Cou,,^ No- Orunswlok, 22 ^J^^J«:_
s™~o0\7 ^"»*r^^"»^T »*£ »"•'» »Ma7'22^»^ 22M,y 22 May 22^y_ »May^ "^J^L^-'Jl^^^
, ,.„..»i, ^»r™T™~*™^™*~^~"™^> ™"» *'«"• 2?ooh 2mo" o4ooh o5ooh o600,, 0700h WOOh^""^°!Lh "°°h

j'i.ll 25.38 26.40 26.40 26.40 21.32 22.33 24.20 24.20 24.20 24.20 24.20 27.92
0 16 0 36 0 39 0.39 0.39 0.36 0.36 0.39 0.39 0.39 0.39 0.39 0.45Current Velocity (m/soc) 0.39 0.39 0.39 0.45 0.45 o.« o.,„ ^^°^^^9_„_1

12 .04 .03 .98 .75 .18 .08 .04 .08 .04 .14
fpho„,,roploro Total Ny.pl.* .33 .15 .09 .05 .u< •»< •-- -^ ^ |( 2fl <04 .08 .04 .14
-"-••— •" -»J '°l 05 * * ;02 .'o4 .04 .30 .42 .23 .08

Cphemjrol.ldao .03 .03 .06 .05 ^ ^ |o |5

_ _ _ - .

1.59 39.59 32.99 43.78 45.68 45.60 4 7.59

1.39 0.39 0.39 0.45 0.45 0.45 0.45

.33 .15 .09 .05 .02 .02 .08

.20 .10 .03 .02 .02 .04

.03 .03

.03

.06 .05 .02

.02

.76

.03

.25 .03 .02

.03

.05 .03

.03

.15 .03 .02

- Heptagon. Idao ^ •°5 ^ #04 #t9 .05 .04
- Loptophlobl Idao

- Slphlonur.dno .03 ^ >5J |#70 .g| .04 .04
Plocoptora Total Hypphs
- Chloroporlldoo .03 ^ ^2J flQ
- Louctrldno .0* '°5 * p04
- PollIdao »05 #49 (.44 .52 .04 .04
-Porlodldao .15 .03 .02 ^

llomlptora - Gorrldao " >04
- Nutonoctldae

Hogaloptora - Corydal.dao |2 2fl JO J5 |a 2J #?2 #l7 #t2 .08 .04 .04 .18
Trld.oi.torB Total larvao .43 1.29 .24 .23 . . • • -^ ^ ^ |( |4 Q9 >|2 M Q4 Q4 #04 .,,
- Brachycentrldao .05 .03 .14 .13 • • • • ^ ^ M #J| #Q4 >(M #04 .07

Glossosomit lilao
.28 ..24 .24 .07 .02 .13 .06 .0B .08

- Ilydropsycbldao .05 ^ Qi Qi
- HydropMlldae ,03 * .04
- Loptocorldao .03 Q^
- Llm.ophl 11dae aD
- Phllopoianldao

- Polycontropodldae «oi ^U
- Ithyacopbllldoo ,02
- pupao

Coleoptera

-Dyt.sc.dao Adults ^ >08 .„ .56 .ie .ofl ,04 .04 .12
- Elm!dao Larvao 1.36 .4B .U» . .07 .«* » ^ ^ 2fl

Adults .03 .03

- Mall pi Idae Adults

- Psophonldao larvae _4
-Gyr.n.daoAdults fi4 ,]„ „ #„ ,40 .„ .2I .12 .25 .08 .16

Olplora Total .73 .43 .A3 •*' •" —' >oa Q6
- Athorlcldae Larvao .03 ^ nj (ij ^ J4 _Q4 <04 #|J

Oilroix.iBlil.io Larvae .13 .03 .12 -02
,5 .04 .04 .34 .14 .04

.04 -04
Pupao .03 .04

.02 .02- Enpldldae Pupao *" 05 .04 .04
- Iloleldae Pupao ' „„ _56 >J6 .„ .I2 .04 .04 .08 .14
- SImull Idae Larvae .58 .40 .30 .25 .13 .15 .13

Pupao •<Kf
Turbo liar I a

Mlru.llnea .01 .03 ?j ofl Q< Q5 09 04 „„ <04 .,4
Ai-nd.nlda - llytlracar Ina .03 .03 ...
Cruslucoa - Aitphlpoda .03

- O&tracodn

Ollgochauta «oi

Total 2.96 2.37 .97 .59

.04

.02 .04

.39 .79 .63 .70 .79 1.14 5.15 4.62 3.24 1.61 .50 .45 .33 .62 .21 .64

•expressed as onjanltas por m3 of flow through dr.lt not
-troated with 70.0 g Al/ha MA1ACIL* lOOf ♦ ATLOX 3409F ♦ water at 1900 «>T 3. May and again a, 0554 ADT 6 Juno 1982.



Table 2. (contlnuod)

SampIo Dote

Sample Time (ADT)

Volume of Drift Column (m->)

Current Velocity (m/sec)

Ephomarcptora Total Nypphs

- Oaettdao

- Ephemorol I Idao

- HoptagenlIdao

- Loptophlobl Idao

- SlphlonurIdoo

Ptocoptora Total Nynph

- Chloroperlldao

- Louctrldao

- PorIIdae

- Porlodldao

llomlptera - Gorrldao

- Notonoct idae

Hegaloptera - Corydalldae

Trldioptero Total Larvao

- Brachycentrldae

- Glossosonot Idao

- Ilydropsychldao

- Hydroptllldao

- Loptocerldoo

- llimophl 11dao

- Phllopotonldao

- Polycentropodldae

- RhyacophllIdae

- pupao

Coleoptera

- Dytlscldao Adults

- El ml dao Larvae

Adults

- Ha 11pi Idoo Adults

- Psephonldae Larvae

- Gyrinldao Adults

Diptor a TotaI

- Athorlcldao Larvae

- Chlronomidae Larvae

Pupae

- Enpldldao Pupae

- Hole Idao Pupao

- Slmull Idao Larvae

Pupao

Turbo I tar I a

lllrudlnoa

Arachnlda - llydracarlna

Crustacoa - Amphlpoda

- Ostracoda

01 Igocbaeta

Total

25Ma"y 25 Hay" 23*1** 25 Hay 31 Hay 31 May 31 May 31 May 31 May 31 Hay 1June 8Juno 8Juno 6Juno 8Juno BJuno 8Juno 8Juno 8Juno 8Juno

^O^h~7l^T"2lo7'n""l30*o'h""7900 h ToOO h 2~i7o"h~2200 h 2300 h 2400 b 0820 b 0530 h 0600 h 0700 b 0800 b 0900 h 1000 h 1100 h 1800 h 1900 b
29.19 25.30 25.30 25.30 33.76 33.76 33.76 33.76 27.07 27.07 26.40 30.79 30.79 30.79 30.79 30.79 30.79 30.79 29.69 29.69
0.45 0.39 0.39 0.39 0.57 0.57 0.57 0.57 0.48 0.46 0.48 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39

.47 1.03

.12

.28 .59

.16 .24

.04 .08

.08 .20 .71 .03

.04 .04

.04

.12

•

.04 .12

.04

.59

.04

.03

.10 .20 .12 .16 .06

.07 .16 .12 .08 .03

.03 .04

.04

.07

.03

.04

.73 .43 .45

.03

.13 .03 .12

.03

.58

.03

.03

.03

.40

2.37

.30

.03

.03

.03

.97

.04

2.33

.40

.27

.25

.02

.59

.03

.03

.15

.02

,13

.39

.03

.06

.37

.15

.04

.02

.15

.15 .86 .48 .96

.09 .80 .18 .63

.06 .04 .07

.03 .07

.03 .18 .18

.06 .07

.06 .07

.12

.09

.03

.03 .59

.04

.18

.33

.04

.07

,16 .11

.03

.03

.09 .06

.17 .16 .24

.02

.02

.13 .16 .24

.06 .29

.02 .04

.16

.04

.04

.11

.18 .11

.11

.04

.64 3.30

.04 .04

.61 3.26

.23 .08

.04

.79 .63 .78 .79 5.15

.06 .03 .03

.03 .03 .03

.03

.03 .03

.03

,10 .06

.06 .03

,03

.53

.08

.34

.04

.08

.04

4.62

.03

.75

.14

.05

.56

.05

3.24

.40

.04

.36

.09

1.61

.16

.25

.25

.50

.03

.06 .13 .10 .03 .10

.13 .10 .03

.03 .03

.03

.03 .03

.06 .29 ,10 .03

.21 .12 .25 .08 .18

.08

.04

.04

.17

.04 .04

.12 .04 .04 .08 .14

.04 .08 .04 .14

.45 .33 .62 .21 .64

•expressed as organisms por m5 of flow through drift not .... . „„. „vr » • ,all,»»troatod with 70?0 g Al/ha MATACIL* 180F ♦ ATLOX 3409F ♦ water at 1908 ADT 31 May and again at 0554 ADT 8 June 1982.



Table 3. Aquatic Invertebrates* collected In drift nets sot In untreated control station, Meransy Brook, Sunbury County, Now

Sample Date

Sample Time (ADT)

Brunswick, 22 May to 8 Juno, 1982.

22 May 22 May 22 May 22 May 22 Hay 22 Hay 22 May 22 May 22 May 22 May 22 May 22 May 25 May 25 May 25 May 25 May 25 May 25 May 25 May 25 May

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

Volume of Drift Column (m3) 76.14 76.14 76.14 76.14 72.97 72.97 72.97 50.59 48.65 40.06 42.81 40.86
Current Voloclty (m/soc) 0.72 0.72 0.72 0.72 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69

44.67 43.74 43.74 43.74 43.74

0.66 0.66 0.66 0.66 0.66

Ephonoroptora Total Nymphs

- Baot Idao

- Ephonsrol I Idae

- Heptagon IIdao

- Loptophlobl Idae

Plecoptera Total Nymphs

- Chloroporlldao

- Louctrldae

- Nomourldae

- Per,Idao

- Porlodldao

- Unidentified

Hogaloptora - Corydalldae
Trichoptera Total Larvae

- BrachycontrIdae

- Glossosomat Idao

- Hydropsychldae

- Ilydroptllldae

- Loptdostomtldao

- Loptocerldao

- Llmiephl I Idao

- Philopotaaldoe

- Polycontropodldae
- Rhyacophll Idae

Colooptora

- ChrysomolIdao Adults

- El ml dae Larvae

Adult

- Dytlscldeo Adult
- Gyrinldne Adult

- Mat Ipl Idao Adult

Dlptora Total

- Ch Irononldoe Larvao

Pupao

- Enpldldao Larvae

- Slmull Idao Larvao

Pupae

- Tlpulldae Larvae

Pupao

Turbnllarla

Nomatomorpha

Arod.nl da - llydrecarlna

Crustacea - Ostracoda

,39 .12 .04 .01

.24 .07

,04 .01 .03 .01

.11 .01 .01

,01 .03

.12 .03

.03

.04 .03

.05
•

.07 .13 .09 .04 .04 .03

.01 .01 .01 .01

.01 .07 .05 .01 .03 .01

.01 .01

.01

.01 .03

.01

.01

.16 .01

.05 .01

.01

.03

.01

.01 .01

5.83 1.56 .54 .46 .55 .29

.04 .01 .01 .09 .01 .01

.03

5.75 1.55 .53 .37 .53 .27

.01

.01 .03 .01

.01

.03

.01

.01

.21

.21

.05

.05

02 .58 .91 .34 .02 .02

.16 .12 .22 .02

02 .09 .39 .02

.21 .34 .07

.12 .05 .04

.16 .37 .16

.05

.05

.07 .17 .04

.05 .15

.02

.11

,02 .06

.02

.05 .09

.02

.10 .04 .02

,02

.02

.05

.02

.02

.05

.02

.02

.05 .05

.05

.02 .05 .02

.02

.02 .02 .05 .02

,02 .02 .02 .15

.02

.04 .05

,34 .37 .64 6.61 3.92 1.77 .98 .16 .21

.02 .07 .05 .07 .07 .07 .11

,06 .05 .05

,26 .35 .56 6.61 3.84 1.70 .87 :o9 .05

.02

.02

.02

.05

.02

,18

,18

.04 .06 .05

.02

.02 .02 .02

43.74 43.74 54.99

0.66 0.66 0.75

.02 .05

.02

.05

.02

.02 .02

.16

.02

.25

.02

.23

.13

,15

.02 .02

Total 6.65 1.86 0.67 0.56 0.60 0.33 0.25 0.43 0.53 0.70 7.47 5.51

•oxprossod os organisms per m* of flow through drift nets

2.37 1.14 0.18 0.30 0.32 0.23 0.34 .16



Table 3. (continued)

Sample Onto 25 Hay 25 Hay 25 Hay 25 Hay 31 Hay 31 May 3. May 31 Hay 3. May 3. May 8 Juno 8Juno 8 Juno

Sample Time (ADT, ^OoT 2100 ^^71^7 1900 h 2000 b 2100 b 2200 b 2300 b 2400 b 0520 b 0900 b 1000 h
Volume of Drift Column (»>, 77.i71^77~7777~777i^T. 15 32.15 32.13 32.15 32.15 32..S 48.15 46.65 46.70
Current Velocity Im/soc) »•» 0.75 0.75 0.75 0.60 0.60 0.60 0.60 0.60 0.60 0.69 0.69 0.69

Ephomtroptora Total Nynuhs

- Oaot.doo

- Ephnonrol , Idae

- Iloptogonl Idao

- I eptophlnhl Idao

Plocoptora Total Nymphs

- Chloropor I Idao

- Louctrldao

- Honour I dne

- PortIdao

- Porlodldao

- Unidentified

Mogaloptora - Corydalldao
-, T . . t . .. m 04 "* -«™ -«» -09 -06 ♦°2 -02Trichoptera Total Larvao .0? .in

- Orachycontrlddo

- Giossosoraat Idae

- Ilydropsychldao .02
- Itydroptllldao

- Lop Idostonal Idao

- leptocerldeo

- Llannphl I Idae

- Phllopolmldaft

- Polycnntropodldao

- IU.yaco|.hllldao .02
Co looptor a

- Chrysomol Iduo Adul ts .02
- El mldao larvao ••* .<«

54.99 54..99 54.99 54.99 32.15

0.75 0.,75 0.75 0.75 0.60

.02 .15

.04

.76

.23

.02 .05

.04

.02

.04

.04

.13

.2/

.11

.18

.05

.02

.11

.03 .25 .09 .31 .00

.09 .03 .02

.06 .03 .09

.03 .06 .02

.03 .06 .03 .16 .04

.03 .09 .06

.03

.03

.06

.0)

.03

.03

.06

.03

.03 .03 .16 .09 .06

.03 .03 .03 .03

.03

.03 .02

.09

.02 .03 .03 .03

.06

.04

.02

.02

.02

.09 .02 .02

04 .04 .«2 .06 .03
Adult

- Dytlscldne Adult

- Gyrlnldao Adult «02
- Hal Ipl Idao Adult

Olplora Total .27 .29
- Ch I ronnml dao Larvae .04

Pupae

- Empldldao Larvao

- SI moll Idao Larvae .24 .27

Pupao

- 11 put Idao larvao

Pupao .02

Turbo I ler la

Nxaatanorpha

Vad.nl da - llydracarlna .02 .02 .04
Crust aeon - Ostracoda

Total .51 .55 3.69 4.22 .19 .19 .12 3.45 2.05 2.02 .35 .12 .20

3.31 2.75 .19 .12

.07 .07 .06 .06

.02 .03

3.22 2.67 .06

.03

.06

.03

.06 2.6/ 1.74 ..« .21 .06 .13
.33 .16 .19 .04 .08 .04
.03 .03 .06 .02

.02

.06 2.12 1.56 ..2. ..2 .09

.09 .02

.03 .04 .02



Tablo 4. Aquatic .nvortobratos" colloctod In drift not* sot In Ulock 82«\ Ooar Brook. York County. Now Urui.swlck. 22 May to 9Juno. .982.

S^lTTT" 22H-",-"~22 M-V K May 22 May 22 May 22 May 22 May 22 Hay 22 Hay 22 Hay 22 Hay 22 May 25 May 25 May 25 May 25 May 23 May 25 May 23 Hay 25 May 25 Hay

Sample Time (ADD 0413 17 0500 b 0600 1. 0700 1, 0000 b 0900 b .000 h 1900 1. 2000 b 2.00 b 2200 b 2300 b 0400 1. 0500,, 0600 b 0700 b 0000 I, 0900 b .000 h 1900 b 2000 b
Volumo ol Drift Column <»3) ' 7~M~~To77'7kM~ 61.0* 67.00 67.00 67.00 46.53 46.70 46.70 46./0 44.67 21.40 21.40 23.35 23.35 23.35 23.35 23.35 29.70 29.70
£rrTrt Velocity (-/sec) 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.75 0.72 0.72 0.72 0.72 0.69 0.69 0.72 0.72 0.72 0.72 0.72 0.8. 0.8.
7u^r'<^77Zl7~^77 o73~~~o~.67~~o727~77o~0.09~ 0.03 0.09 0.09 0.06 0..3 4.48 4.52 1.82 0.56 0..7 0.26 0.30 0.04 0.04 0..0

-u""oMdao 0.64 0.50 0.19 0.10 0.07 0.03 0.09 0.06 0.06 0..3 4.22 3.54 1.26 0.56 0.17 0.26 0.30 0.04 0.04 0.10
- E|ihOaurol lldau 0.21
- lluptagoi.llddo 0.01
- Lo|>topl>lublldao 0.06 0.10

PIocouturu Total Nymphs 0.12 0.07
-lltr.dao 0.07 0.0, 0.04 0.09 0.05
-N^wldao 0.04 0.06 0.09 0.09
-Porlodldao 0.0. 0.02 0.02 0.04 0.05

Trlcuoptora Total Larvao 0.16 0.13 0.16 0.18 0.21 0.12 0.27 0.. I 0.30 0.21 0.39 0.49 0.28 0.19 0.21 0.30 0.34 0.5. 0.39 0.44 0..3
- Uacl.ycontrldao 0.06 0.06 0.06 0.09 0.01 0.09 0.18 0.06 0.11 0.13 0.19 0.18 0.23 0.09 0.04 0.04 0.09 0.10 0.03

... 0.02
- o lo:»MJio«Hii Idao

- llydropsychldao 0.06 °-04 °-04 ^
- Ilydroptll Idao 0.01 *-Lo,.,dlto«u,ldao 0.04 0.03 0.04 0.04 0.04 0.07 0.04 0.13 0.06 0.02 0.18 0.05 0.09 0.17 0.30 0.21 0.26 0.27 0.03

0.03 0.0. 0.01 0.02 0.19 0.74 0.51
0.04 0.13

0.02 0.1. 0.05

u 01 0.02 0.06 0.22 0.09 0.09

- Loptocurldau 0-0'
- Llm.uphl I Idao

0.01 0.03 0.04 0.13 0.01 0.0, 0.06 0.04 0.04 0.04 0.2, 0.2, 0.13 0.07 0.07
0.02- PM Ioj.o1ui.ldoo

- Polycoutro|>odlJdu

- ISyclKKnyl Idao 0.01
- fthyacoptillldao 0.01 0.01

Co loop tora

- Uyliscldao Adults
-Elmldoelo.vao 0.03 0.03 0.03 0.06 0.02 0.06 0.16 0.09 0.03

Adults

- Gyr Inldao Adul Is
Dlptora total

- Al boric Idao larvao

- Ch I roi.uaI dao Lai vda

Pupao 0.01
- Eapldldao Pupao 0.01
- Halo Idao Pupao 0.01

- Slmutlldoo larvao

- ripu, Idau larvau 0.03 0.01
Ni«a» toda

01 Igocl.auta

Arucluildd - llydi ucarlna 0.04

Ciukla>.ua - Ax|>hl|>oda

- Oslrocodo

0.06 0.04

0.06 0.01 0.01 0.19 0.69 0.09
0.02 0.02

0.3/ 0.04 0.37 0.16 0.19 0.04 0.24 0.13 0.11 0.19 0.64 0.65 0.89 0.70 0.43 0.21 0.21 0.13 0.17 0.07
0.02

0.01 0.04 0.0, 0.01 0.03 0.01 0.11 0.02 0.04 0.09 0.09 0.04 0.04
0.01

0.01

0.01

0.31 0.77 0.33 0.13 0.19 0.22 0.13 0... 0.09 0.54 0.54 0.69 0.61 0.34 0.21 0.21 0.09 0.13 0.07

0.03

0.05 0.04 0.04 0.04 0.04 0.40 0.34

lotal

0.19 0.22 0.13 0...

0.02

0.09 0.54

0.06

0.54

0.07

0.69

0.03 0.04 0.06 0.24 0.11 0.IS 0.02 0.09

0.01 0.02 0.02

0.54 0.25 0.70 0.64 0.64 0.71 5.07 6. 85 3.27

0.03 0.01 0.02 0.02 0.04

1.72 1.70 0.81 0.46 0.54 0.25 0.70 0.64 0.64 0.71 5.67 6.85 3.27 1.59 0.86 0.66 0.86 0.73 0.64 0.98 0.57

•oKpl ossud «.» organ.unS por m3 of flow through drllt nut
"truatod with 70.0 g Al/hd MAlACIl* IBO, I liisucl Icldu 1)1 luout 5U5 at 0630 A0T 4 Juno and ugaln at 0550 ADT 9 Juno, 1902



Table 4. (continued)

Snmplo Da to

Sample Tlmo (ADT)

Volume of Drift Column (m3)
Current Velocity (m/sec)

Ephnimroptorn Total Nynphs
- nootldoo

- Epl.om.ro 111dao

- Hop logon I Idao

- loptophlobl Idao

Plecoptera total Nymphs

- Loucti Idae

- Htmourldao

- Purlodldao

Trlchoptora Total Larvao

- (Vachyci.ntr.dae

- Glossosonk.t Idae

- lly.lr<f>sychldao

- Ilydropt I, Idao

- I opldostonut Idao

- loplocorldao

- I Inixiphl I Idao

- Phllopotanldno

- Polycoittropodldao

- Psychomy I Idae

- RhyaccphlIIdae

Coleuptora

- Dyllscldao Adults

- t Imldan Larvao

Adults

- Gyrlnldao Adult

Dip torn Tola,

- AlitorIcIdae Larvno

- Chlronoaldoo Laivao

Pupae

- Emp Id Idao Larvao

- Ilololdau larvao

- SlmulIIdae Larvao

- IIpulIdao larvao

Mitnatodn

01 IgorJ.aota

Aracl.n Ida - llydracarlna

Crustacoa - AnphIpoda

- Ostracoda

lotat

4 June

,

9 Juno

0525 b

9 Juno 9 Juno 9 Juno 9 Juno

0900 h

9 Juno

25 May 25 May 25 Hoy 4 June 4 Juno

0600 h

4 June 4 Juno 4 Juno

1000 h

4 Juno 4 June 4 June 4 June
9 Juno

2,00 h 2200 b 2300 h 0550 h 0700 b 0800 h 0900 b 1100 h .200 b 1645 h 1945 b 0600 b 0700 h 0800 h 1000 h 1.00 h

29.70

0.81

29.70

0.81

7.21

6.60

0.30

29.70

0.81

2.22

0.67

1.21

17.17

1.05

24.87

1.05

24.87

1.05

25.76

1.05

24.87

1.05

0.12

0.04

24.87

1.05

0.04

0.04

24.87

1.05

0.24

0.20

24.87

1.05

35.96

1.02

35.96

1.02

32.15

0.60

0.06

0.03

33.76

0.63

0.03

0.03

31.98

0.63

0.16

0.16

33.76

0.63

0.09

0.09

36.97

0.69

0.08

0.08

35.02

0.69

0.06

0.06

36.97

0.69

0.34

0.20

0.10

0.64

0.41

0.12

0.24

0.12

0.04

0.16

0.16

0.16

0.12

0.40

0.32

0.04

0.08

0.03

0.03

0.22

0.14

0.03

0.03

0.03

0.03 0.30

0.17

0.07

0.03

0.07

0.27

0.10

0.03

0.12 0.06

0.04

0.04

0.04

0.04

0.08 0.04

0.04

0.04

0.12 0.03 0.06

0.03

0.03

0.03

0.40

0.10

0.07

0.20

0.03

0.0/

0.67

0.27

0.12 0.12 0.16 0.04 0.16 0.20 0.16 0.26

0..6

0.14

0.06

0.11 0.06

0.03

0.06

0.03

0.03 0..5 0.05 0.03 0.05

0.27

0.01

0.03 0.13 0.06 0.04

0.04

0.04 0.04 0.08

0.04

0.12

0.04 0.04

0.04

0.06 0.06

0.03 0.06 0.03 0.03

0.03

0.03

o. to

0.03

0.24

0.06

0.04

0.04

0.08 0.00 0.04 0.08

0.04

0.04 0.03 0.06 0.03 0.03 0.09 0.03 0.03

0.03

0.10

0.03

0.07 0.54

0.03 0.20

0.03 0.30

0.03

0.03

0.27 0.10

I.II 8.36

0.17 0.41 0.28 0.32 0.16 0.24 0..6 0..6 0.12
0.40 0.04 0.04

0.030*47 3.61 1.21 0.84 0.35 0.44 0.20 0.64 0.56 1.33 0.83 1.62 0.59 2.13 0.68 0.95 0.66 ^
30

0.06 0.05

0.03
0.13 0.52 0.24 0.24 0.16 0.16 0.04 0.20 0.04 0.03 0.06

0.04 0.06

0.04 0.04

0 06 0.04 0.04
0.34 2*.91 0.97 0.56 0.12 0.24 0..6 0.40 0.46 1.25 0.78 1.62 0.59 2.10 0.62 0.95 0.80 1.22

0.12 0.04
0.08

0.06

0.12 0.08 0.20 0.50 0.58
0.03

0.60 0.22

0.03 0.06

0.06 0.05
0.04 0.04

0.03 0.12 0.04 0.04

0.06 0.20 0.16 0.04

4.11 4.95 2.13 1.77 0.70 1.05 0.76 1.93 1.65 2.36 1.86 1.74 0.68 2.31 0.96 1.14 0.94

0.14

0.08

1.60



Table 5. Terrestrial Invertebrates- collected In drift nets sot In Block 86". upstream station, Yoho Stroan. York County, Now Brunswick. 22 May to 8 June. 1982.

~~~7Tt7 22 May 22 May 22 May"~M May 22~Ha"y 22 Hay 22 May 22 May 22 May 22 May 22 May 22 Hay 25 Hay 25 May 25 May 25 Hay 25 Hay 25 Hay 25 May 25 Hay
Sample Time (ADT) 0440 b 0300 b 0600 h 0700 b 0800 h 0900 h 1000 h 1900 h 2000 h 2100 h 2200 b 2300 b 0410 h 0500 h 0600 b 0700 b 0800 b 0900 h 1000 h 1900 b

TtTclZth 203 203 .90 ,90 ,90 ,90 ,90 ,27 ,27 ,27 .27 ,27 93 93 93 93 85 65 65 ,M

Arachnlda - Acarl * A to
« ne a nn 0.11 u. iu

- Aranolda
0.05 0.08 0.11

Co„B,bo,a~Ph8,nn9,d* 0.05 0.15 0.2, 0.05 0..0 0.05 0.24 0.16 0.24 0.08 0.54 0.64 0.12 0.2, 0.87
Ephemeroptera Adults
Plecoptora Adults

Thysanoptera Adults

Moralptera

llomoptera

Hogaloptora Adults 0''° °'*° „ _ „,,«*• O 10Trichoptera Adults 0.10 0.05 0.08 0.16 0.08 0.43 0.71 0.10
Lopldoptera

- UllocOGOra Larvao „ .,
0 32 u*

- Others - Larvao

- Adult

Hymenoptera

- FormicIdao °«05
- Others .

ZTIT' ».,. 0.,. It ».« ».« ..» 0.7. 0.7, ..» ...* »:„ .... 0.,, ».*, .... 0.» 0.2,
Anoplura

0.08

I.16

Total
0.44 0.25~ 0.21 0.15 0.21 0.58 _0.58 2.05 1.18 1.10 0.47 0.87 1.93 2.47 0.21 0.21 0.24 0.47 0.59 2.56

•oxprossod as organisms por 10 m2 of surlace water flowing through drift not
"treated with 70.0 g Al/ha HATACIL* 180F ♦ ATLOX 3409F ♦ water at 1908 ADT 31 Hay and again at 0554 ADT 8 June. 1962.



Table 5. (continued)

"s7mpVo7»a7o~ MM., 25 Kay »May" 25 May 37 MayJU ItavJUta, »*f_ J^J^J_!^JJl^JJZll!^^!!?!-^
Samp,, Time (ADT, T^h 2.00 b 2200 b 2300 b IwTToMlb 2,00 „" 2^ h" 2300 h^00 h^ O^J.7^^
Surlaco Area of ... ... ... 1.4 144Drift Column («2) 93 93 93 93 76 85 M 65 M 85 ™_J^___J^ ^1_ "!_„___ _L
Aiad.nlda - Acarl O 07

-A,.»l.o 0.7. 0.1. 0.12 0.24 0..2 0.«7 0.71

«...-..; *""** ...2 ..» «... °''3 «... "'•» "'•'» «• ^ »•" °-" '•» ••" :;:; °" ::„;
Ephi.iu.rcvtora Adults 0.11 • 0.35
Ploco,)torn Adults °-12 °*24
Ihysnticftlora Adulls 0.\4 0.07
IbMlplora * QQ1 0Q1 0#07 0#2a o.07
llftRKfitura 0 g7

Mi.ynloptoia Adulls n o-i
THc.,c,,.ore Adults 0.2. 0... 0.13 0.47 0.95 0.35
Lnptdoplnra 0.07

- Httaxjoanx larvao »„«/,,„ *« 0.14
- Others - Larvao

0.13 0.95 0.47 0.35
0.24

- Adult

llymonoptora

- Formic I dao

- Othors

Colonptora Adults

Olptera Adul Is

Anoplurn

0.12

0.24 0.24
0.24 0.12 0.12

0.66 1.07 0.43 0.64 0.39 1.06 1.54 2.48 4.01 3.07 0.21

0.07

0.33 0.14 0.14 0.07

0.07 0.14 0.14 0.07

0.26 0.28 ..32 2.70 0.63 0.63

;;,;," 777 i.6~," o767'"7~o7 "o~;79~ Y.io 6.30 8.39 .0.40 8.5. 0.76 ...1 ,.67 ,0.92 u.*^B1_„';_61.



Table6.TerrestrialInvortobratos-co.toctedIndr.,.netssotInPlod,86".dcwnatroa,slaf.on,YohoStro*,,YorkCounty,NewOrunsw.ck,22Hayto9Juno.,982.
^Hay"27~~"22May22H^Tm"22May22May22May22Hay22Hay22Hay22Hay25May25Hay25Hay25Hay25Hay25Hay SampleDate

SamptoTime(ADT)

SurfaceAroaof

DriftColumn(m2)

Arachnlda-Aranolda

-Acorl

ft>|lunbole

EphtmoroptoroAdults

PlocoptoraAdulls

Ibmlptora

llonxptora

TrlchoptoraAdulls

LopIdoptare

-MtUuvoaialarvao

-Otl.or

Ilycn.il<vtore

ColooploraAdults

DlptoraAdulls

0425b0500~h0600b0700b0800b0900_h,000h1900b2000b2100b2200b2300b0400b0500b0600h0700b0800b0935h^

165,63165

.061.21

.06

.731.2,.24

190

.04

,90

.32

.05

.05

.05

190

.05

.58

2.3,

,90

.05

.26

.05

.05

.05

.1,

.05

2.36

102

.39

.10

.39

.10

.39

.30

1.587.19

1101.0

1.00

.82.36

110

.09

.73

.10

102

.10

1.08

.10

.10

102

1.58

.30

4.332.86

lotaI.85(.821.45.64.472.942.992.468.161.82.361.006.014.43

•o*prossodasonanismsper10m2ofsurfocawaterflowingthroughdriftnot
•»tr«..lodwith70.0gAl/haHATACIL*I80F♦ATLW3409F.waterat1908ADT31Hayandagainat0554ADT8Juno,1962.

nono

.09.09

.18

.09.27

no

.27

.36

no

.36

.36

25Hay25Hay

1000h1900h

110127

.09

.24

.32

.09.16

.091.18

.271.89



Table 6. (continued)

Sample Oate ' 25 May 25 Hay 25 Hay 25 May 31 May 31 May 3. May 31 May 31 May 31 May I Juno 0June 8June 8June 8Juno 8Juno 6Juno 8June 8Juno 8Juno

Sample Tlmo (ADT) 27o77~7~7"~2200 h YsOflVlYoOT^OOO h 2100 h 2200 h 2300 h 2400 h 0020 b 0530 b 0600 b 0700 b 0800 b 0900 b 1000 b 1100 b 1800 b 1900 b

OMf'ttoh^ "lh ,27 110 110 110 .6. 161 .61 161 135 .35 135 1.0 1.0 ..0 1.0 1.0 110 110 1.0 110

Aiad.nlda - Aranolda .09

- Acarl .06

0>l tombola .32 .10 .37

Ploco,.tera Adulls

Ihvnlptera

llnmoptera

Trichoptera A.hil Is .08 .27 .36 .18

Lepldcptora

- MiUxxjeortl larvae

- Other

llymnoptore .08
Co looptera Adults .09 .12 .25 .22
Diptera Adults 3.15 1.18 .27 .25 1.56 3.98 4.29 9.53 6.28 3.40 .18 .27 .27 1.09 1.00 .64 2.36 ..8

.06 .52 .30 .15

.07 .09

.93 .10 1.63 1.93 .22 1.55

.06

.06

.15

.07

.07

.06 .07 .18

.07

.12 .12 .15

.09 .27 .55 .27 .09 1.18 .45

hk ii u» .56 .09I phonoropt ora Adults .°6 .«3 •"'
*..... ha m .09

.27 .09 .18

.19 1.43 .07 .37 .09 .09

.09

.27

Total
3.62 1.64 .72 .27 .68 2.24 5.29 6.25 12.25 9.09 4.14 2..8 .64 .64 3.46 2.00 1.45 3.00 3.27 4.00



Tablo 7. Terrestrial Invertebrates* colloctod In drift nots set In untreated control station, Meransy Brook, Sunhiry County, Now Brunswick, 22 May to 8 Juno, 1982.

Sample Date 22 Hay 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 22 May 25 Hay 25 Hay 25 Hay 25 May 25 May 25 May 25 May 25 May 25 May

Sample Time (ADT) 0400 b 0500 b 0600 b 0700 h 0800 b 0900 h 1000 h 1900 b 2000 h 2100 h 2200 h 2300 h 0400 b 0500 h 0600 b 0700 b 0800 b 0900 b 1000 h 1900 h 2000 b

Surface Area of

Drift Column (m*)

Arachnlda - Acarl

- Aranolda

Col lombola

Ephoneroptora Adults

Ptecoptora Adults

Itcmlptora

tlomoptera

Trichoptera Adults

Lepldoptera

- Milacoeama larvao

- Others

llymnoptera

- Formlcldao

- Others

Coleoptera Adults

Dlptora Adults

DI pi opoda

Total

305

.03

.03

305

.03

.16

.20

305 305 292 292 292 195

.03 .07

.07 .03 .07

.03

.03

.21 .03 .05

.05

.23

.36

.03

.05

.05

.27 1.03

.03 .03 .03

.07

.03 .05

.07 .14 .17 .07 .82

.16 .34 .48 .4, 2.11

• expressed as organisms per 10 ra2 of surfaco water flowing through drift not

195

.10

.05

.05

.41

.62

195

.05

.15

.15

.05

.41

195

.05

.10

.05

.05

.31

.57

195 186 186

.05 .11

.05 .11

.10 .05 .2,

.05

186

.05

.05

.16

.,0

.11

.05 .05

.32 .32 .05

.36 .48 .86 .38

186

.05

.11

.16

.32

186

.05

.05

.05

.21

.38

186

.05

.05

.05

.91

.05

.05 1.07

1.04

.05

.76

.14

212

.76

.05

.09

.09

1.99 1.37



Table 7. (continued)

Sample Date "" 25 May 25 Hay 25 May 31 May 31 May 31 Hay 31 Hay 31 Hay 31 Hay 6 June 8 Juno 8Juno

Sample Time <WT> 2100 b 2200 b 2300 b 1900 h 2000 h 2100 b 2200 h 2300 b 2400 b 0520 b 0900 h 1000 b

Surface Area of ._._ ._.
Drift Column (m2) 2.2 2,2 2.2 .69 169 169 169 169 169 .95 195 .95

Arachnlda - Acarl .

- Aranoldo .05 .06 .06 -I*
Colloobolo 1.70 .52 .12 .06 .06 .06 .05
Ephemaroplora Adults .05 .12
Plecoptera Adults .°6
Mont ptor a »05
llomoplera

lrlchoptora Adults

.05 .0° •l8
.12 .06

.05

Lopldoptera __ , _,
- Ifatenmi i™. 55.38 35.40 22.58 8.16 3.61 3.78 .72 3.03
- Others .05

llynunoptora

- FormicIdao

- Others
.06 .05

Co Ioop tora Adults ., ., ..
. , ., ., ,0 ™ •» " •!« -47 .IB .18 .05 .36 .41Diptera Adults .47 .19

Dlplopoda

Total 2.27 .28

.12 .06 .06

.06

.38 .18 .53 .59 .47 .18 .18

.05 .10 .10

.05 .05

.99 56.04 36.11 23.29 9.04 3.96 4.02 .87 .57 3.70



Table8.TerrestrialInvertebrates*collectedIndriftnotssetInBloc*82"',BearBrook.YorkCounty,NowBrunswick,22Mayto9Juno.1982.

SampleDate22May22Hoy22Hay22May22May22May22May22May22May22May22May22May25May25May25May25May25May25May25May25May25May

SampleTime(ADT)7)15h0500h0600h0700h0800h0900h1000h1900h2000h2100h2200h2300h0400h0500h0600b0700h0800h0?00h1000h1900h2000h

OrlfTc^um"ol2>5043043043043043043042112032032032039797102102102102102114114

Arnd.nlda-Acarl

-Aranolda

Collemhola

EphanoropteraAdults

PleccptoraAdults

Moralptore0.03

Momcptore

Lepldoptera

-hhlaaoaamlarvae

-Othorlarvae

llyonnoptora

-FormicIdoo

-Other

ColooptoreAdults0.03
OlptoraAdults0.030.070.030.030.330.690.050.100.18

0.050.34

0.05

0.05

0.090.05

0.030.280.20

0.18

0.09

Tota,o.070.070.030.00.030.030.030.760.890.440.00.100.00.100.00.00.00.00.00.090.33

•oxprossodosorganismspor10ro2ofsurfacewatorflowingthroughdriftnet
«"treatedwith70.0gAl/haMATACIL*I80F♦InsecticideDiluent585ot0630ADT4Junoandagainat0550ADT9June,1982.



Tabla S. (continued)

Sample Date "~25 May 25 toy 25 May 4Juno 4 Juno 4Juno 4Juno 4June 4 Juno 4 Juno 4 Juno 4Juno 4 Juno 9Juno 9Juno 9Juno 9Juno 9 Juno 9 Juno 9 Juno

Sample Time (ADT, 1^777^^71™ U0350 b 0600 h7700 b 08(77 0900 b ,000 b 1100 b 1200 b 1845 b 1945 b 0525 b 0600 h 0700 b 0600 b 0900 b 1000 h, 1I00J,

ZnVZ:^ .,4 .14 1,4 59 89 69 89 89 89 89 69 ,44 ,44 ,69 ,78 ,78 ,78 ,95 ,95 __1_95__
7 7 .. » . o-°7 o-07 °"05Arad.nl da - Acarl 0 ns

0.11 0.11 0.23 O.lt W'VJ- Aranoldo 0.09

Collombolo 0.18 0.09 0.23 0.11
'Ephnaoroptora Adults

Plocoploro Adults 0.11
Muralplora

Ikwnoptera

lepldoptera q q? „ j,
- Hdacccani larvae " 0>05
- Other larvao °«n °*23

llym.noptore q qj
- Formic Idao

-Other 0.1, 0.23

Colooptere Adults A .«

Olplora Adults 0.09 0.09

0.11 0.14 0.07 0.06 0.06 0.05
0.42 0.42 0-05 0-21

0.07

0.11 0.1 I

0.34 0.11 0.56 0.56 1.01 0.35

To~.l " 0.35 0..8 0.0 0.0 0.0 0.0 0.90 0.68 ,.0. 0.66 ,.35 0.97 0.70 0.0 0.0 0.06 0.06 0.3. 0.3. 0.36



Table 9. Aquatic invertebrates* collected in Surber sanp les from 3lock 8 6»*. u pstrean starion. Yono Stream, Yark County,

Mew Brunswick, 14 May to 22 September, !982.

Saranlo Date 14 May 26 May 1 June 10 June 26 Jun e 22 Soot.

HpherarcoTera - Total nyitpns 52.0 t 16.4 30.0 £ 12.3 14.2 £ 9.0 22.3 £ 18.3 19.0 £ 9.0 23.0 £ 3.5

3oetldae 0.3 t 0.6 0.2 £ 0.3 0.3 £ t.O 1.2 £ 2.5

Epheimrel 1 Idae 13.5 t 10.7 7.0 t 4.1 4.3 £ 3.1 7.3 £ 7.3 3.3 £ 3.9 3.0 i 4.2

Heptagon 1Idae 34.2 £ 12.4 20.8 £ 9.2 3.2 £ 6.0 12.2 £ 9.6 12.0 £ 6.0 19.0 £ 3.2

Loptcpftlobf idae 1.8 t 2.1 2.0 t 1.4 1.2 £ 0.5 2.2 £ 2.1 0.2 £ 0.3 3.0 £ 2.2

unidentified 0.2 £ 0.5

Odonata - Aeshnidao 0.3 £ t.O

Plecoptera - Total nympns 0.3 t 1.0 0.2 £ 0.3 1.2 ••• 1.2 1.2 £ 1.0 5.2 £ 2.2 3.3 £ 2.5

Lauctriooe 0.2 t 0.5 0.3 £ 0.6 1.2 £ t.O 3.2 £ 2.2 0.7 £ 1.0

PerlIdae 0.2 £ 0.3

Perlo-dldae 0.2 £ 0.3 0.2 £ 0.3 0.5 £ 1.0 2.3 £ 2.1

unidentified 0.2 £ 0.3

Megalcptera - Corydalfdae 0.3 £ 0.5 0.3 £ 1.0 1.0 £ 0.3 1.0 £ t.4 1.0 £ 0.3 3.J £ 1.7

- Slat idae 0.2 £ 1.0 0.2 £ 0.5 0.2 £ 0.3

Trichcotera - Total larv«e 3.0 £ 4.3 8.3 £ 1.9 4.0 £ 2.4 16.3 £ 7.3 57.2 £ 41.2 123.0 £ 36.4

3racnycentrldae 3.0 £ 2.0 0.3 £ 0.6 1.0 £ 0.0 6.5 £ 7.5 23.2 £ 20.6 40.3 £ 15.5

Slcssosonotidao 2.3 t 2.4 2.0 £ 2.4 1.2 £ 1.2 4.0 £ 2.3 18.2 £ 9.1 2.5 £ 1.9

Hydropsychldae 0.5 t 0.5 2.3 £ 1.3 0.3 £ t.3 0.3 £ 0.6 3.3 £ 9.4 55.5 £ 55.3

Hydrcptl lldae 0.3 £ 1.0

Leptocerfdaa t.O £ 0.3 1.0 £ 1.2

Ll/mephi 1Idae 0.3 t 0.5 l.2'£ 1.3 0.2 £ 0.3 t.2 £ t.2 0.3 £ 0.6 0.7 £ 0.5

Cdontocerldae 0.2 t 0.3 0.2 £ 0.3

Ph i 1opotaml dae 0.2 t 0.3 2.2 £ 2.9 0.2 £ 0.3 3.0 £ 3.3 3.2 £ 3.2 13.5 £ 12.7

Po lycentropod 1dae 0.5 £ 0.6 2.0 £ 2.2 1.0 £ 1.4

Rhyaccpnl I idae 0.2 t 0.5 0.2 £ 0.5 0.2 £ 0.3 3.3 £ 5,9

unidentified larvae 0.3 t 1.0

pupae i 3.2 t 4.2 2.0 t 2.7 3.2 £ 2.2 5.5 £ 5.9 1.3 £ 1.0 1.0 £ 0.3

Coleoptera - £1 ml dae - adults 2.3 t 1.7 1.0 £ 0.3 1.8 £ 1.7 1.5 £ 0.6 2.2 £ 2.9 1.0 £ 0.3

- larvae 7.2 £ 6.3 6.3 £ 6.4 4.2 £ 3.3 5.3 £ 3.! J.2 £ 3.6 1.3 £ t.3

Psephenldae larvae 3.3 t 2.S 2.3 £ 2.4 2.3 £ 0.5 3.3 £ t.7 3.5 £ 0.6 2.3 £ 1.7

Oytlscicae - adults 0.2 £ 0.3

Oiptera - Total 23.3 £ 22.1 34.0 £ 44.7 16.2 £ 12.4 25.2 £ 28.0 16.3 £ 15.0 . 117.8 £ 42.1

Ttpul Idao - larvae 1.0 t 0.3 0.2 £ 0.5 1.0 £ 0.3 1.0 £ 0.3 0.2 £ 0.3 1.0 £ 1.2

Simul 1 idae - larvae 0.2 t 0.3 1.0 £ 1.4 0.2 £ 0.3

- pupae 1.0 £ . 1.4 0.2 £ 0.3

Chirenealdae - larvae 23.3 £ 20.3 20.0 £ 17.4 3.0 £ 5.7 21.0 £ 27.4 13.3 £ !3.9 93.3 £ 44.7

- puoae 32.3 £ 23.4 4.0 £ 3.9 0.2 £ 0.5 0.3 £ 1.0 0.3 £ t.5

Heleidae - pupae 0.3 £ 0.6

Athericidae - (arvae 2.3 ± 1.7 t.O £ 0.3 2.0 £ 1.4 2.0 £ t.4 0,3 £ t.O 21.5 £ 13.7

cop id Idae - larvae 0.2 £ 0.3 0.3 £ 1.0 0.2 £ 0.3 0.3 £ 0.6

- gupae 0.2 £ 0.3 0.3 £ t.O 0.2 £ 0.5 0.3 £ 0.6

H1 aid 1nee 1.0 £ 2.0 0.2 £ 0.5

Nematode 0.2 £ 0.3

01 igochaeta 1.0 t 0.3 0.2 £ 0.3 0.2 2 0.3

Pelecypoda 0.2 £ 0.3 0.2 £ 0.5

Hydracarlna 1.2 i 1.0 0.5 £ 0.6 0.3 £ 1.0 0.2 £ 0.5

Turbel larla 0.3 £ 1.0

Total 111.2 t 47,3 107.2 £ 60.7 39.3 £ 18.2 84.0 £ 57.2 112.2 £ 69.7 284.3 £ 102.1

* expressed as mean nunber and one standard deviation of organisms collected In four 0.093 <tr Surber samples.
•* treated «ith 70.0 g Al/ha MATACIL* !80P * ATLOX 3409F ♦ water at 1908 *)T 31 May and again at 0554 AOT 3 June, 1982.



Table 10. Aquatic invertebrates* collected in Surber samples frcm 3loox 36»*. downstream station, Yofto Streaw. York Counry,
New SrunswieX, 14 May to 22 September, 1982.

Sample Oate 14 May 26 May 1 June 10 Jun e 26 Jun e 22 Sept.

Epheiturootora - Total nymphs 9.3 £ 4.6 3.3 £ 1.7 5.3 £ 1.7 6.3 £ 4.0 4.5 £ 2.6 11.3 £ 9.3

Saetldae 0.3 £ t.O 2.2 £ 1.7 t.O £ 1.4

Ephoimrel 1 idae 5.0 £ 3.2 1.3 £ 2.4 3.3 £ 1.0 2.2 £ t.3 1.3 £ 2.1 3.3 £ 2.2

Heptagon! idae 3.3 £ 2.3 t.2 £ 1.0 1.2 £ t.O 1.3 £ 1.5 t.3 £ 1.0 6.0 £ 4.8

Leptcphlebi idae 1.2 £ t.5 0.2 £ 0.3 0.5 £ 1.0 0.5 £ 0.6 2.0 £ 1.6

Odonara - Aeshnidao
0.8 <£ 1.0 0.5 £ 0.6

- Gonpnidae • 0.2 £ 0.5 0.2 £ 0.5

Plecoptera - Total nymphs 5.0 £ 2.7 1.3 £ 2.2 3.5 + 2.1 4.3 £ 2.3 4.5 £ 3.1 1.3 £ 1.0

Chi or©perl Idae 0.2 £ 0.3 0.2 £ 0.5

Leuctrldao 0.5 £ 1.0 0.2 £ 0.5 2.3 £ 3.1 1.5 £ 0.6 0.2 £ 0.5

Per II dae 2.5 £ 1.3 1.3 £ 2.2 1.0 £ 0.3 1.2 £ 1.3 2.3 £ 2.5 0.5 £ 0.6

Porlodldao 2.0 £ 2.2 2.0 £ 1.2 0.5 £ 1.0 0.5 £ 1.0

Pteronarcfdae 0.2 £ 0.5 0.2 £ 0.5

Megaioptera - Corydal idae 1.0 £ t.2 1.0 £ 1.4 0.8 £ 1.0 0.3 £ 0.5 t.3 £ 1.7 1.3 £ 1.0

Stall dae 0.8 £ 1.5

Trichoptera - Total larvae 42.3 £ 33.3 16.2 £ 13.6 20.2 £ 2.6 35.5 £ 43.0 94.0 £ 46.3 170.0 £ 128.8

arachycentridae 34.2 £ 30.5 9.2 £ 12.6 7.0 £ 6.4 28.5 £ 42.3 62.5 £ 30.7 78.0 £ 35.8

Glossosomatldae 5.3 £ 9.1 5.5 £ 2.9 7.0 £ 4.3 2.5 £ 1.7 5.2 s 6.4

Hydropsycnidae 1.0 £ 1.4 0.3 £ 1.3 3.3 £ 4.3 2.3 £ 3.3 23.5 £ 16.0 34.5 £ 107.2

Hydroptil idae 0.3 £ 0.6 0.2 £ 0.5 1.3 £ 1.3

Lep idostoitat Idae 0.2 £ 0.5 1.3 £ 1.9

Leptoceridae 0.3 £ 0.6 0.5 £ 0.6 0.5 £ 0.6 0.2 £ 0.5

Liimepni lidae 0.5 £ 0.6 0.8 £ 1.0 t.O £ 1.2 0.2 £ 0.5

Odontocerldae 0.2 £ 0.5 0.2 £ 0.3

Ph 11opotami dae 0.2 £ 0.5 0.2 £ 0.5 t.O £ 1.2 3.8 £ 4.5

Polycentropodidae 0.2 £ 0.5 0.5 £ t.O

Rhyaccpni lidae 0.5 £ 0.6 0.5 £ 1.0

unidentified larvae 0.2 £ 0.5

pupae 4.2 £ 3.3 2.5 £ 2.1 10.3 £ 8.3 15.0 £ 11-3 2.5 £ 3.1

Coleoptera - £1 mi dae - adults 7.0 £ 10.0 2.3 £ 2.1 3.5 £ 2.6 7.2 £ 5.7 3.3 £ 3.0 13.3 £ 12.6

- larvae 18.3 £ 7.5 7.0 £ 10.7 19.3 £ 24.3 45.5 £ 27.5 17.0 £ 18.9 26.3 £ 25.5

Psephenidae - larvae 1.8 £ 1.5 2.0 £ 2.7 0.3 £ 1.0 0.5 £ t.O 0.2 £ 0.5 0.2 £ 0.5

Olptera - Total 15.0 £ 13.8 5.2 £ 2.9 10.9 £ 7.4 49.0 £ 47.1 45.5 £ 37.5 58.5 £ 74.2

Athericidae - larvae 4.0 £ 3.6 2.0 £ 2.3 1.0 £ t.2 3.2 £ !.J 2.3 £ 0.5 16.3 £ !0.6

Qiironomidae - larvae 3.3 £ 10.5 t.3 £ 1.7 6.3 £ 3.7 37.0 £ 36.5 36.3 £ 31.1 37.3 £ 63.2

- pupao 0.2 £ 0.3 0.2 £ 0.5 0.3 £ 1.0 1.3 S 1.5 0.5 £ 0.6 0.2 £ 0.5

Espidldae - larvae !.0£ 1.4 0.3 £ 1.5 t.3 £ 1.2

- pupae 0.8 £ 1.0 0.5 £ 1.0

Heleidae - pupae 0.2 £ 0.5 0.2 £ 0.5

Slmul lidae - larvae 0.3 £ t.O 0.8 £ 1.3 1.0 £ 1.4 5.2 £ 3.1 4.5 £ 4.7 1.0 £ 1.4

• pupae 0.8 £ 1.5 0.2 £ 0.5 0.2 £ 0.5

Tl pul idao - larvae 0.3 £ 0.6 0.2 £ 0.3 0.5 £ 0.5 0.2 £ 0.5 1.5 £ 1.3 3.0 £ 2.6

01 igochaeta 11.3 £ 5.4 0.3 £ 1.0 t.2 £ 2.5 24.0 £ 24.3 2.5 £ 1.9 0.5 £ 0.6

Gastropoda 0.3 £ 0.6 0.3 : 1.5 0.3 £ 1.0

P9iecypoda 0.2 £ 0.3

Hydracarlna 0.2 £ 0.3 0.2 £ 0.5 1.5 £ 1.9

Turbel larf a 0.2 £ 0.5

Total 117.0 £ 31.7

* expressed as nean nunber and one standard deviation of prganisns collected i a four 0.093 w* Surber samples.
•• treated with 70.0 g Al/ha MATACIL* 18CF + ATLOX 3409F + *ater at 1908 AOT 31 May and again at 0554 AOT 9 June, 1982.

44.3 * 36.1 76.3-f 41.1 190.5 «• 103.7 168.2+ 37.5 285.0+241.9



Table 11. Aquatic invertebrates4 collected in Surber samples f ran 31 ocX 32»», 3ear 9rook, YorK County, Mew Brunswick,

14 May to 22 Septembeir, 1982.

Sample Date 14 May 29 Ma>r 6 June 11 June 27 June 22 Sept.

Qpheosrcotera - Total nymjhs 17.2 £ 13.0 35.0 £ 9.6 2t.5 £ 7.1 24.0 £ 7.3 22.5 4. 14.7 6.5 £ 0.6

9aetldae 0.5 £ 0.6 9.2 £ 6.3 1.5 £ 0.6 1.5 £ 1.3 3.5 £ 2.4

Epnemarel 1idae 13.8 £ 10.7 13.2 + 6.3 10.3 £ 4.3 12.5 £ 5.0 S.3 £ 4.5 2.8 £ 2.3

Heptagon i idae 2.3 £ 1.5 10.3 * 3.7 9.2 £ 5.3 9.3 £ 5.0 13.2 j 3.8 3.3 £ 2.6

Leptophlebi idae 0.2 £ 0.5 0.5 £ 1.0

Odonata - Aeshnidao 0.5 £ 0.6 1.3 £ 1.9

- Goophidae 0.3 £ t.O

Plecoptsra - Total nymphs 2.0 £ 1.8 2.3 + 1.7 1.0 + 1.2 2.0 £ 1.4 1.8 + 1.5 1.3 £ 1.3

Leuctridae 0.8 t 1.0 1.2 £ 1.0 1.0 £ 1.2 1.2 £ 1.2 t.s * 1.3

Nanourldae 0.2 £ 0.5 0.2 ♦ 0.5 0.5 £ 0.6 0.2 £ 0.5

Period Idae 1.0 £ 0.8 1.2 ♦ 1.9 0.2 £ 0.5 0.2 * 0.5 1.0 £ 1.4

Hemi prera - Vel 1 idae 0.2 £ 0.5

Megaloptera - Corydalidae 0.5 * 0.6 0.5 £ 0.6 0.2 £ 0,5 0.2 * 0.5 0.3 £ 1.0

Trichoptera - Total larvae 15.5 £ 11.3 9.5 £ 3.7 4.2 £ 3.6 10.0 £ 7.6 9.5 + 5.0 20.0 £ tl.7

3rachycentridae 3.2 £ 5.9 2.2 £ 2.5 2.0 £ 3.4 3.3 £ 2.8 2.3 £ 3.2

Glossosonar Idae 0.2 £ 0.5 1.0 £ 0.8

Hydropsycnidae 1.5 £ 1.0 3.3 + 3.7 0.2 £ 0.5 1.2 £ 1.2 2.0 + 2.2 4.3 £ 4.0

Hydroptl lidae 9.2 £ 5.3 0.3 £ 1.5 2.0 £ 3.4 4.2 + 3.8 5.5 £ 4.8

Lepidostonatidae t.O + t.4 0.2 £ 0.5 1.0 £ 2.0 0.2 + 0.5 0.3 £ 0.5

Leptoceridae 0.2 ♦ 0.5

liimeofii lidae 0.5 £ 0.6 0.5 £ 1.0

Philopotaaidae 0.5 £ t.O 1.2 £ 1.9 4.3 £ 5.7

fthyacooni 1Idae 1.0 £ 1.2 2.0 + 2.2 1.0 £ 1.2 1.5 £ 1.7 1.5 + 0.6 2.5 £ 1.7

pupao 0.2 £ 0.5 1.0 £ • 1.2 " t.5 £ 1.7 0.8 £ 1.5

Qpleoptera - Elmidae - larvae 9.5 £ 7.5 13.2 * 1.30 1.5 £ 1.3 13.5 £ 24.4 3.2 £ 13.2 18.3 £ 9.5

- aduirs 3.5 £ 3.0 14,5 * tl.2 9.3 £ 4.1 3.5 £ 6.4 11.2 •fc 3.3 27.3 £ 16.1

Hal i pi idae - adults 0.5 £ t.O

Olptera - Total 21.5 £ 16.3 14.0 + 3.3 111.5 £ 130.5 104.3 £ 108.9 199.2 * 173.6 It.5 £ 4.2

Atherlcidae - larvae 1.0 £ 1.4 0.5 £ 1.0 0.5 £ 1.0 0.5 •f 1.0 3.8 £ 3.3

Chironanldae - larvae 15.3 £ 15.1 10.5
±

4.6 104.2 £ 132.0 78.5 * SO. 4 155.5 £ 148.7 0.3 £ 1.0

- pupae 1.2 £ 1.5 0.5 £ 1.0 1.0 + 1.4

Esqidldae - larvae 0.5 £ 1.0 0.5 £ t.O 0.2 £ 0.5

Heleidae - larvae t.O + t.4 0.5 £ 1.0

- pupae 0.2 £ 0.5 0.5 £ t.O

Slmull Idao - larvae 1.0 £ 1.4 2.5
^

1.0 5.0 £ 5.5 22.0 £ 42.0 29.5 + 25.2

- pupae 1.8 £ t.7 0.2 £ 0.5

TlpulIdae - larvae 0.2 £ 0.5 t.O + 1.4 t.O £ t.4 3.5 £ 5.7 0.3 * t.O 1.3 £ t.O

H i rud i nea 0.2
+ 0.5

01 igochaeta 9.5 £ 7.5 9.5 £ 34.0 6.3 £ 4.2 6.2 £ 9.0 2.0 £ 0.0 14.5 £ 3.7

Pelecypoda 0.2 £ 0.5 0.2 £ 0.5

Hydracarl na 1.2 £ 1.0 0.5 + t.O 2.2 £ 4.5 3.0 £ 5.4 3.2 £ 4.0 0.3 £ t.O

Turbel larla 1.0 £ l.t

Total 30.8 £ 48.3 100.2 •f 30.6 159.0 £ 130.2 173.5 £ 150.6 239.8 £ 212.3 104.3 £ 28.3

* expressed as mean nunber and one standard deviation of organisms collected in four 0.093 m2 Surber samoles.
♦* treated witn 70.0 g Al/ha MATACIL* 180 F + Insecticide Ot luent 583 at 0630 aqt 4 June, and again at 0550 AOT 9 June, 1982.



Taoie 12. Aquatic invertebrates* collected in Surber sanples fron untreated control station, Meransy 3rooK, Sunbury County,
New BrunswicX, 14 May to 22 September, 1982.

Sample Date 14 May 25 May 1 June 10 Jun e 26 Jun e 22 Sept.

Sphenaroptera - Total nymphs 26.5 £ 29.2 6.5 £ 2.9 9.0 £ 3.4 12.5 £ 17.3 10.2 £ 3.3 5.5 £ t.3

Saetidae 3.5 £ 3.1 t.O £ 1.4 0.3 £ 1.5 0.5 £ 0.5

Eph eagre 1 1idae 9.2 £ 5.7 5.0 £ 2.2 4.2 £ 2.6 3.0 £ 10.7 3.3 £ 3.0 2.2 1.0

Heotagenl idae 12.3 £ 19.0 0.5 £ 0.6 2.2 £ 1.0 l.O £ 1.2 1.0 £ t.4 2.7 £ 1.0

Leptcphlebi idae t.O £ 1.4 1.0 £ t.2 t.3 £ 0.5 2.3 £ 4.3 0.5 £ 0.6

Odonata - Aeshnidao 0.2 £ 0.5 0.2 £ 0.5

- Goflpnidae 1.5 £ 1.7 0.2 £ 0.5

Plecoptera - ToTal nympns 1.0 £ 0.3 1.4 £ 1.2 1.0 «• 0.8 2.3 £ 2.4 2.2 £ 1.5 3.2 £ 2.2

Leuctridae 0.2 £ 0.5 0.2 £ 0.5 0.8 £ 0.5 0.3 £ 1.5

Nemourldae 0.2 £ 0.3

Perl idae 0.2 £ 0.5 t.2 £ 1.0 0.2 £ 0.5 1.5 £ 1.0 2.0 £ 1.4 2.0 £ 2.4

Porlodldao 0.5 £ 0.6 1.2 £ t.9

Hemiptera - Veil idae 0.5 £ 1.0

Mega1optera - Corydalidae 1.5 £ 1.3 1.5 £ 2.4 1.0 £ 0.3 t.O £ 1.2 4.5 £ 1.2

Slai idae 0.2 £ 0,5 0.5 £ 0.6 0.2 £ 0.5 0.5 £ 1.0

Trichootera - Total larvae 10.5 £ 3.5 5.0 £ 2.9 7.8 £ 3.6 t0.3 £ 8.8 54.2 £ 17.3 72.0 £ 33.6

3racnycentr i dao 0.5 £ 1.0 0.2 £ 0.5 4.8 £ 4.1 0.5 £ 1.0

Glossosomatidae 4.3 £ 3.0 3.3 £ 4.1 3.0 £ 2.9 6.2 £ 6.1 25.0 £ 1.4 3.0 £ 1.8

He 11copsycn i dae 0.2 £ 0.3

Hydropsychidae 2.2 £ 3.9 1.0 £ 1.2 2.9 £ 3.0 2.0 £ 2.4 10.0 £ 8.3 58.2 £ 27.3

Hydroptl tidae 0.2 £ 0.5

Leptoceridae 0.2 £ 0.5 0.2 £ 0.5

Llimephi 1idae 0.5 £ 0.6 0.2 £ 0.5 7.0 £ 5.0 1.2 £ 1.9

Odontoceridae 0.2 £ 0.5 0.2 £ 0.3 0.2 £ 0.5

Phi lopotamidae t.2 £ 2.5 0.3 £ 1.0 0.3 £ 1.0 ' 5.'8 £ 9.9 8.2 £ 3.1

Po lycentropod Idae 0.2 £ 0.5 0.2 £ 0.5 0.5 £ 0.6 0.8 £ 1.5

Bhyeccpht 1idae 1.5 £ t.7 0.2 £ 0.5 1.0 £ 0.8 0.2 £ 0.5 0.3 £ 1.0

pupae 2.9 0 1.3 2.2 £ 1.7 1.0 £ 1.4 5.0 £ 3.4 9.0 £ 5.0 0.2 £ 0.5

Coleoptera - Elmidae - adults 0.2 £ 0.5 0.5 £ 1.0 0.2 £ 0.5 1.0 £ 2.0 1.0 £ 0.8

- larvao 1.2 £ t.O t.2 £ 1.0 0.2 £ 0.5 t.O £ 1.4 t.2 £ 1.5 1.3 £ t.3

Pseohenldae - larvae 0.3 £ 0.5 1.0 £ t.4 0.2 £ 0.5 0.3 £ 1.0 0.2 £ 0.5

Chrysomel idao - adults 0.2 £ 0.5

Olptera - Total 6.3 £ 5.7 4.5 t 3.5 9.2 £ 7.4 17.0 £ 20.6 18.2 £ 10.5 9.0 £ 5.4

Athericidae - larvae 0.2 £ 0.3 0.2 £ 0.5

Oiironomidao - larvae 4.5 £ 2.6 3.0 £ 2.9 3.5 t 7.7 15.2 £ 19.6 13.0 £ 9.0 6.0 £ 4.3

- pupae t.2 £ 1.2

E.tpididae - larvae 0.2 £ 0.5 0.5 £ 0.6

- pupae 0.2 £ 0.5

Melaidao - pupae 0.2 £ 0.3

Simul i idae - larvae 0.5 £ t.O 0.3 £ 1.0 0.5 £ 1.0 1.2 £ *l.9
Tlpul idae - larvae 1.3 s 2.4 0.8 £ t.O 0.3 £ 0.5 l.O £ 0.3 2.2 £ 1.5 2.3 £ 2.1

Mematomorpha 0.5 £ 0.6 0.2 £ 0.5

01 Igochaeta 7.2 £ 4.2 t.5 £ 0.6 0.2 £ 0.5 0.5 £ 0.5 2.3 £ 3.3

Hyqracarina 0.5 £ 1.0

Total 58.0 £ 13.7 25.3 + 7.3 30.0 ♦ 10.5 51.5 + 51.3 96.3 + 35.5 too.a + 34.0

* expressed as man number and one standard deviation of organisns collected in four 0.093 m2 Suroer samples.



Table !3. Aquatic iJiverreeratas* collected on artificial substrates frsn 3locx 36»-
upstream station, Yono Stream, Mew 3runswicK, 29 May to 25 june, 1982.

Sample Date 29 May t Jun10 10 June 26 June

gphemsrcotera - Total nympns 12.0 £ 3.0 11.2 £ t.7 10.0 £ 4.7 5.3 £ 3.5
3aeridae 0.4 £ 0.9 1.5 £ 0.6 2.5 £ 3.0 1.3 £ t.5
Siherarel I idao 4.0 £ 2.4 5.0 £ 1.3 3.2 £ 1.5 0.5 £ 0.5
Heotagenl idae 7.0 £ 2.0 4.2 £ 1.0 3.0 £ 2.9 2.3 £ t.9
Leotsonleof idae 0.5 £ 0.3 0.5 £ 0.6 1.2 S 0.5 0.5 £ 0.9

Odonata - Aashnldae
0.2 £ 0.4

- Gooonidae
0.2 £ 0.4

Plecoptera - Total nymphs 1.5 £ 0.9 1.5 £ t.O 1.0 £ 1.2 5.3 S 3.1
Leoctrlcae 0.5 £ 0.6 0.3 £ 1.0 5.2 z 5.5
Perlidae

0.2 £ 0.4
Pertodlcae 1.4 £ 0.9 1.0 £ 1.4 0.5 £ 1.0 0.4 5 0.9
unidentified 0.2 £ 0.4

Trlcncptera - total larvae 0.4 £ 0.9 2.0 £ 2.2 2.3 £ 3.0 13.0 t 5.1
Sracbycentridae 0.3 £ 1.5 1.3 £ 2.3 1.4 £ 1.7
Gicssosoratidae 0.2 £ 0.5
Hydroosychidae 0.4 £ 0.9 0.3 £ 1.5 0.5 £ 0.6 10.3 £ 3.3
Leprocerldae

0.2 £ 0.5
PhilopoTanidae 0.2 £ 0.5 1.0 £ 0.3
puoae

0.2 £ 0,4
Coleootera - Elmidae - larvae 0.4 £ 0.3 1.3 £ t.2 1.2 £ t.O 0.5 s 0.3

- adults 0.2 £ 0.4 0.2 £ 0.5 0.2 £ 0.4
Hydropnilidae - adults 0.2 £ 0.4 0.2 £ 0.5

Olptera - Total !9.2 £ 3.2 .15.2 £ 29.3 317.5 £ 77.1 59,4 z 29.4
Atherlcfdae - larvae 0.4 £ 0.3 2.0 £ 0.3 2.5 £ 1.9 2.3 : t.3
Ciirenomidae - larvae 17.5 £ 7.3 97.2 £ 24.1 297.0 £ 76.3 46.5 £ 22.0

- puoae 0.4 £ 0.3 5.5 £ 4.5 J.2 £ 3.5 t.4 : t.7
Esoidldae - larvae 0.5 £ 1.0 0.3 £ 0.3 0.5 £ 1.3
Heleidae - larvae 0.4 £ 0.9 7.3 •* 15.5

- puoae 0.2 = 0.3 3.0 £ 7.4 3.4 = 2.3
Simuli idae - larvae 0.4 z 0.3 t.2 £ 0.3 3.3 i 3.3 14.2 £ 3.0
Tlpui idae - 'arvae 0.3 £ to.o 3.2 £ 0.5 0.2 i 0.4

•tydraearine 0.5 S 0.3 1.2 £ 1.9 0.3 £ 0.3 t.5 = 2.!
01 igooaeta

1.5 £ 2.1
Menatoda

0.2 : 0.5

ToTal 34.6 £ 3,4 133,2 £ 31.6 333.3 £ 71.0 39.3 t 56.0

* exoressed as wean .lunoer and one standard deviation of onjanlsus collected on *sur pr *ive
Hoerer-Oondy witiple piate samolers.

♦* created witn 70.0 g Al/ha MATACIL* !3CF +ATLOC 3409 .- +.arer ar I3C8 »0T 31 yay> and
again sr 0354 AOT 3 June, !982.



Table 14. Aquatic invertebrates* collected on arrificiai substrates from 3locK 36»« downstream station. Yoho
Stream, YorK County, Mew Brunswick, 29 May to 26 June, 1982.

Sample Oate 29 May I June 6 June 10 Juno 26 June

EphenBroptera - Total nymphs 5.3 £ 2.4 9.5 £ 3.9 7.3 £ 2.1 1.3 £ t.3 0.4 £ 0.5

3aet(dae 0.3 £ 0.3 0.3 * 0.5 0.2 £ 0.4

Ephemrel 1idae 4.3 £ l.t 6.0 £ 2.4 3.0 £ 2.0 0.8 £ t.5

Heptagon i idae 2.0 £ 1.6 3.3 £ 2.6 3.7 I 1.5 0.5 * 0.6 0.2 £ 0.4

Loptcphlebi Idae 0.7 £ 1.2
.

Odonata - Aashnldae 0.3 £ 0.5

Plecoptera - Total nymphs 5.0 £ 2.9 4.5 £ 2.4 3.0 t 3.0 1.8 £ 2.2 1.6 £ 1.1

Leuctridae 0.6 £ 0.9 0.5 £ 1.0 1.7 £ 2.9 0.8 * 1.5

Por1i dae 0.4 £ 0.3 0.5 £ 0.6 0.7 £ 1.2 0.5 £ 0.6 1.6 £ 1.1

Per lodl dae 3.4 £ 2.3 3.5 £ 3.1 0.7 £ 0.6 0.5 £ 0.6

unidentified 0.6 £ 0.3

Trichoptera - Total larvae 3.5 £ 2.4 l.O £ 1.4 4.3 t 4.2 2.0 £ 0.3 24.6 £ 23.3

Brachycentridae 0.2 £ 0.4 2.3 £ 4.0 t.O £ 1.2 3.2 £ 2.9

Glossosomatidae 0.7 £ 0.6 0.3 £ 0.5

Hydropsycnidae 1.5 £ 1.1 0.3 £ 1.5 1.3 £ 0.6 0.3 £ 0.5 21.2 £ 26.0

Hydroptil idae 0.3 * 0.5

Phi loootamidae 1.6 £ 1.9 0.3 £ 0.5 0.2 £ 0.4

Po iycontrcpod i dae 0.3 £ 0.5

Shyaccphl I idae 0.2 £ 0.4

Coleoptera - Elmidae - larvae 3.0 £ 3.4 3.3 S 2.1 2.3 £ 1.5 0.5
* 0.6 0.3 £ 0.3

- adults 0.8 £ t.3 0.3 = 0.5 0.3 £ 0.5 0.6 £ 0.5

Oiptera - Total 43.3 £ 24.2 40.3 £ 24.1 171.7 £ 18.7 352.5 £ 167.2 142.0 £ 45.7

Atherlcidae - larvae 1.0 £ 0.0 t.5 £ 1.7 4.2 t 4.9

Chironcmfdae - larvae 39.2 £ 24.6 35.0 £ 18.1 163.0 £ 20.3 337.5 * 170-1 116.2 £ 52.7

• pupae 1.5 £ t.9 1.7 £ 0.6 7.0 £ 7.4 0.6 £ 0.9

Emp ididae - larvae 0.2 £ 0.4 0.8 £ 1.0 0.3 £ 0.5 0.3 £ 1.1

Heleidae - larvae 0.3 £ 0.5 0.3 £ 0.6 0.3 £ 0.5 0.6 £ 1.3

- pupae 0.2 £ 0.4 1.5 £ 1.9 0.2 £ 0.4

Slmul i idae - larvae 3.6 £ 1.7 3.0 £ 3.3 3.3 £ 3.2 4.5 t 5.3 17.0 £ 17.3

- pupae 2.0 £ 5.1

Tlpul idae - larvae 0.5 £ 0.9 0.3 £ 0.6 0.4 £ 0.5

01 igocnaeta 0.3 £ 0.5 0.3 £ 0.5

hydracarlna 0.2 £ 0.4 0.3 £ 0.6 0.5 * 0.6 0.4 £ 0.5

Total 68.2 £ 25.3 59.3 £ 24.3 189.0 £ 19.3 359.5 + 165.9 170.4 £ 38.6

♦ expressed as men numoer and one standard deviation of organisms collected on four or five Hester-Oendy
multiple plate samplers.

♦• Treated «ith 70.0 3 Al/ha MATACIL* I80F + ATLOX 3409F * water at 1908 ."OT 31 May and again at 0554 AOT
3 June, 1982.



Table 13. Aquatic invertebrates* collected on artificial
Bear Brock, York County, Mow 3ninswicX. 30 May

jubstrates from 3locx 32*».
to 27 June. :982.

Sample Date

Ephemarootera - Total nymjns
3aetidae

Epheo«re< lidae

Hapragenlidae
Leotoonleoi idae

Plecoptera - Total nvmohs

Leuctrldae

Memourldae

Perlodidae

•jn identified

Trlchcptera - Total larvae
araenycentrldae

Hydropsycaicae
Leo Idostanat Idae

Llimephi lidae

Philoootanldao

Psycaomyl idae
ahyacoohll idae

CoUoptora - Slmicae - larvae
- adults

Olptera - Total
Atnerlcldao - larvae

Cnironomidae - larvae

- pupae

Espidldae * larvae

Heleidae - pupae

Slmullidae - larvae

• puoae

TJpulidae - larvae

01igocnaeta

Hydracarlna

30 May 5 June 1 1 June 27 June

35.5 £

24.6 £

4.0 £

5.3 £

0.2 £

2.3 £

0.6 £

0.4 £

1.3 £

1.5 £

0.2 £

1.2 £

9.4

9.9

3.7

3.3

0.4

3.1

0.9

0.9

1.3

2.1

0.4

t.3

0.2 £ 0.4

0.6 £

0.2 £

27.0 t

0.4 £

11.2 £

0.3

0.4

14.9

0.9

7.9

38.0 £

24.3 £

6.3 £

7.0 i

3.3 *.

0.3 1

2.0 i

0.2 '•

0.5 '

1.3

0.9

0.2

0.2

0.3

0.5

278.0

0.3

237.2

0.5 = 0.9

14,5 £ 13.1 40.2

0.2 £ 0.4

0.2 £ 0.4

0.4 £ 0.9 2.0

19.0

14.0

4.0

2.2

2.4

t.O

0.3

0.5

1.0

1.7

1.0

0.3

0.5

1.0

t.O

42.2 £ 3.7
27.2 £ 7.6

5.2 £ 2.2
9.3 r. 2.5

2.5 £ 3.3

1.2 £ t.5

1.2 1.3

2.3 £ 2.2

1.2 £ 1.2

0.2 £ 0.5

0.2 £ 0.5

:.0£ 0.3

0.5 £ 0.5

41.4 £ 15.3

29.4 £ !5.5

2.2 £ 2.3
9.3 t 4.4

1.2 £ 0.3

0.2 £ 0.4

0.2 £ 0.4

0.3 3.3

127.7 239,3 £ 92.1 432.0 £223.7
1.0 0.5 £ 0.5

121.5 254.3 £ 96.5 251.5 £ 37.0
2.2 £ 3.3 0.6 - 0.5
0.2 £ 0.5

1.0 £ 1.4

30.3 31.2 £ 20.0 173.4 £ 177.3
0.3 s 1.3 0.2 - 3.4

0.2 £ 0.4

t.4 1.0 t 0.0 1.0 = 0.7

53.4 •6.3 323.3
5 t 229.22 147.5 333.3 £ 98.6 473.

♦ expressed as «an nuaoer and one standard sanation
Hester-Oenov multiple plate sanolers.

.* treated .ith 70.0 g M/ha MATACIL* :3CF * insecrlc!
again at 0530 *0T 9 June, 1982.

of or^msms collected on four or five

qe 01 'uent 535 jt 0630 AOT 4 June, and



Table 16. .Aquatic Invorreerates*
Brook. Sunbury County,

jo Llecte

Mew 3njn

d on ar

swicX,

tlficial

29 May to

substrates from \

26 June, 1982.

untreated control srati on, yeransy

Sampl e Date 29 May 1 June 6 June 10 June 25 June

Ephemeroptera - Total nymphs 9.3 £

1.5 £
3.4 £

3.6

1.5

2.1

4.3 £ 2.3 12.2 £

2.2 £

t.5

1.5

12.3 £ 5.9

3.0 £ 2.4

2.3 Z

0.4 £

2.0

0.5

3aet idae

Epnenarel • Icae
3.0 £

0.3 £

2.2

0.5

2.3 £

2.3 £

1.0

2.2

3.3 £ 2.5

t.3£ 1.0

0.5 £

1.2 £

0.9

1.3

Heptagon!idae
2.3 s 2.2 1.2 £ 1.0 4.3 £ t.3 4.2 £ 1.2 3.5 £ 0.5

Leotoonieol idae 0.3 £ 0.3
SI pnlonurldae 0.3 t 3.5

Odonata - Aeshnidae

Plecoptera - Total nympns

Leuctrldae

4.2 £

0.5 £

0.2 5

2.3 £

2.6 £

1.9

0.3

0.4

t.3
*i 1

3.2 £

0.3 £

t.O

1.0

4.3 £

2.5 £

0.3 £

t.7

2.4

0.5

4,0 £ 2.2

1.3 £ 1.3

0.3 £ 0.3

4.4 £

0.4 £

2.3

0.9

Nemouridae
1.2 £ 1.0 1.3 £ 0.3 1.3 £ 3.5 3.5 £ 2.4

Por 1 i dae
1.2 £ 1.2 0.5 £ t.O 0.5 £ Up 0.2 £ 0.4

Perlodldae
—• *

0.3 £ 0.3 0.2 £ 0.4

Pteronarcidae
0.3 £ 0.6 0.5 £ 0.6

Megaloptera - Corydal idao
5.4

t.I

3.2 £

0.2 £

1.0 9.3 £ t0.4 5.3 £ 2.3 25.2 £ 29.i

Trichoptera - Total larvae 15.3 t

i •* z 0.3 0.3 £ 0.3 0.2 £ 0.4

Bracnycantrldao 0.3 £ 0.5
Slossosomatldao

Hydroosycnidae !2.0 = 5.4 1.2 t 1.5 3.3 £

0.3 £

2.6

0.5

3.5 £ 2.4 20.2 t 21.5

Leo i dearomit t dae

Phllopotanidae 2.0 £ 0.7 t.O £ 1.4 5.3 £

0.3 £

7.7

0.5

1.3 £ t.3

0.3 £ 0.5

4.3 £ 7.5

?o 1ycontropod idae
0.5 £ 0.3 3.5 £ t.O 0.3 £ 0.5 0.3 £ 0.5

Shyaceohll idae
0.3 £ 3.5

Puoae

Colecotera - Elmidae - larvae 2.3 £ 2.4 t.5 £ 1.3 0.3 £ t.O 0.5 £ 3.«
0.2 t 0.4

- aduirs 0.4 £

32.0 £

0.3

35,4 72.0 £ 37.3 201.0 S 94.3 525.5 £ 414.2 302.0 £ 44.7

0 i ptera - Total
3.3 £ 0.5 3.3 = 0.5

Atherlcl.dao - larvee
13.5 £ 7.5 47.3 £ 23.4 194.3 S 90.2 512.3 * 404.2 255.5 £ 50.2

CMroncaldae - larvae
1.2 £ t.5 t.5 £ 1.3 3.3 t 2.5

- puoae

imp id Idae - larvae 3.* " 3.3 0.5 = 0.5 0.3 £ 3.3 0.3 " 3.6 3.4 z

i.3 £

3.3

4.3

-teleidae - larvae
3.3 = !,3 0.3 £ 3.3 4.3 = S.3

- puoae

71.3 £ 36.7 19.3 £ 15.J 3.3 - 4.2 12.3 £ 3.J 32.5 £ 34.i

Simuil idae - larvae 4.4 Z 5.3

• pupae 1.4 £ t.3 4.0 £ 2.0

3.3 £ 3.5 0.2 £ 3.4

Ttpulldae - tarvae
3.3 £ 3.3 0.3 £ 0.3

01 igocnaeta
:.4 z 2.! 3.3 : 3.5

Hydracarlna

Toral
'29.4 £ 38.6 94.3 £ 36.6 229.3 £ :06.3 530.3 £ 422.3 334.5 £ 51.7

* expressed as man .lunoor a

.multiple plate samplers.

nd one standard jovlatlon of cr7»nH<» collected on four or M«i



Table 17. Stanch content! of juvenile Atlantic salnon collected in Block 96*. Yono Stream, York County, New Brunswick, 1982.

Number of fish In sample

NuoOer of espty stcmachs

Aquatic Insects

Ephensroptera Nymphs

Saetldae

EphemeralIidae

Heptagon iIdae

Leptophleoi idae

Unidentified

Odonata - Anfseptera

Plecoptera Myoohs

Megaloptera - SI a IIdae
Neuroptera - Slsyrldae

Trichoptera Larvae

Trichoptera Pupae

Coleoptera Adults

Coleoptera Larvae

Psephnldae

Olptera

Atttericldae Larvae

Chlronomidae Larvae

Chirenomldae Pupae

E™ Id Idao

Simull idae Larvae

Slmul(Idae Pupae

Tlpul idae Larvae

Other Aquatic Organises

Fish

hydracarlna

Terrestrial Arthropod*

Epneneroptera Adult

Plecoptera Adult

Homoptera

Trichoptera Adult

lepldoptera Larvae

FormicIdae

Coleoptera

Olptera

Arachnlda

Colleofiola

Pur cent occurrence

Mean per cent

contribution to volume Mean no. per stomcfl

21 May 31 May S June 21 June 21 May 31 May 3 June 21 June 2t Hay 31 May 3 June 21 June

40

80

70

20

0

20 20

15 40 30

10 10

20

10

5 10 20

to 10 to

5 20

20

10

65 70 60

10 :o

IS 10 30

20

s.o 1.7 6.8

22.0 7.8 5.0 10.4

13.2 1.5 I.I

3.9

2.3

0.3 It.) 4.2

5.8 4.4 10.6

IS.9 2.3 a.9

5.0

3.1 27.7 29.8 16.4

19.3 2.8 0.9

0.1 0.6 1.1

2.3

1.0 0.1

3.3

0.1

0.3

2.2

0.6

2.1

0.1 0.3 2.7

t.4

15.3

2.8

0.1

2.2

0.1

0.6

18.5 0.6 7.3

17.0 4.4

0.1

3.0 1.1

5.4 1.0 16.3

5.6 2.3

0.5

2

4 3

2

3

5 1

3 3

1

I

4 1

treated vita 70.0 g Al/ha MATACIC® I80F ♦ A7L0X J409« ♦ .ater at 1903 AOT 31 May and again at 0554 AOT 3 June 1982.



Table 18. Stomach content, of juvenile Atlantic salmon collected in untreated Meransy 9roc* control. Suneurv
County, Mew Srunswlck, 1982.

Mean per cent

Per cent occurrence contribution to vol use Mean no. per stomach

20 May 10 June 21 June 20 May 10 June 21 June 20 May 10 June 21 June

Nunber of fish in sooplo 20 10 10

Number ot empty stomachs I 0 0

Aquatic Insects

Ephemeroptera Hymohs
4

Saetldae 35 30 5.2 5.0 t

Ephonorel1Idae 90 30 70 25.2 11.3 7.4 3 4 2

2
Heptagen i Idae 40 10 40 3.9 0.3 3.2 3

2LeptopnleblIdae 15 10 1.6 1.0

Odonata - Anisootera 5 10 1.3 1.5 1

Plecoptera Nymphs 55 SO 10 12.2 6.6 0.2 3 2

Megaloptera - Si a lidae 10 0.5

Nevreptera - Sisyridoe 10 0.1

Trichoptera Larvae 80 100 90 33.6 24.9 13.5 7 6

Trichoptera Pupae 20 20 0.7 t.l I

Coleoptera Adults 15 10 10 0.6 0.1 1.0 1 2

Co1ooptera Larvae 25 2.5 2

Olptera

Athericidae Larvae 20 0.8 1

Chlronomidae Larvae 40 70 30 3.1 1.2 6.6 3 5 17

Chlronomidae Pupae 20 40 1.4 0.5 2 1

Enpididae Larvae 5 30 0.1 0.4 1 1

Heleidae Larvae 5 0.1 1

Simuli idae Larvae 30 so 50 3.0 2.5 3.8 5 9 25

Tipulidae Larvae 20 20 0.3 0.7 1 1

Unidentified Olptara Larvao 10 0.2 1

Other Aauatlc Organisms

20 10 0.2 0.1 1Hydracarina 1

Terrestrial Arthropods

Eshemaroptera Adult 20 10 50 1.9 3.5 17.9 I 9 7

Plecoptera Adults 30 0.3 1

Henri ptera

Homootera 30 1.2 3

Trichoptera Adults 70 so 10.7 9.5 2 6

kepidootera Larvae 90 30 18.3 U.O 5 3

Hymen optera :o 20 1.6 0.3 3 1

Coleootera SO 30 3.4 5.9 3 I

Olptera 5 30 30 0.3 5.5 0.8 1 ,0 2

Arachnida 15 20 0.5 0.3 1 1

Collenbola 20 0.2 1



Table 19. Stomach contents of brook trout. col leered in Slock 32'• 3ear 3rook, York County, i4ew 3runswIck, 1982

• Mean per cent

Por cent occurrence contribution to vol una Mean no. per stomach

20 May 4 June 9 June 21 June 20 May 4 June 9 June 21 June 20 May 4 June 9 June 21 June

Number of fish In sample 10 10 10 10

Number of empty stomachs 0 0 0 0

Aquatic Insects

Eahomaroatera Nymphs

Saetidae 10 so 20 0.3 2.3 1.6 1 4 3

Ephemerallidae 70 too 50 60 7.5 6.4 9.1 4.6 1 4 6 3

Haptageni idae 40 30 so 20 2.7 0.9 7.2 0.9 1 1 3 t

Leptopnlebl idae 90 30 3.3 2.1 8 2

Odonata - Anlsoptera 20 10 6.0 3.S 1 3

Plecoptera Nympns 80 70 so 40 3.9 4.1 4.7 4.3 2 5 2 3

Hemi ptera 10 0.1 1

Magaloptera - Sielldae to 0.6 2

Neuroptera - SIsyridae 30 0.7 3

Trichoptera Larvae 90 90 90 100 34.7 16.6 29.8 42.5 14 9 15 14

TrichopteraPupae 20 60 20 30 5.6 1.3 t.t 1.1 1 1
12 t

Coleoptera Adults 10 30 40 20 0.5 0.9 2.5 0.4 1 13 2 1

Coleoptera Larvae 50 0.8 2

Psephnldae 10 O.t 1

01ptera

Athericidae 10 to 0.5 0.1 4 2

Chlronomidae Larvae 50 30 :oo 60 1.5 2.3 6-.3 1.5 3 12 '0 5

Chlronomidae Pupae 30 40 2.5 2.0 9 4

Em? !dIdae SO 20 30 10 4.3 0.2 0.3 0.1 2 1 2
-

Heleidae Larvae 20 40 10 2.5 1.2 0.1 5 4 1

Heleidae Pupae '0 10 0.1 0.1 1 1

Slmul 1idee Larvae 10 50 80 30 0.1 1.2 15.4 0.3 1 3 13 3

Slnnil ildae Pupae 20 10 10 0.6 0.2 O.S 2 1 1

TIpuiidae 20 40 10 40 6.5 11.5 0.1 0.9 1 2 1 1

Unidentified Olptera Larvae 10 0.1 I

Other Aquatic Organisms

10 I.SFist!
8

Fish Egg 10 0.2 1

Hydracarlna 30 30 30 0.3 0.3 1.3 1 2 3

01Igeehaera 30 1.1 2

Terrestrial Arthrooods

40 40 2.8 4.2 4 1
Ephemeroptera Adult

Plecoptera Adult 50 40 10 40 11.5 1.6 0.1 1.6 4 5 3 I

Hemiptera 10 20 0.1 S.I 5 I

Homoptera SO 10 40 3.3 O.t 5.2 !2 2 15

7
Trichoptera Adult 70 40 70 5.4 3.4 5.0 4 9

Lepidoptera Adult 10 0.2
A

2

I

Leoidoptera Larvae 10 SO 20 30 0.5 4.1 0.3 2.: 1 9
1

Hyoenoptora 10 50 10 30 0.2 1.4 3.1 1.0

0.1

1 9 2

Formic idae to

Coleoptera 40 20 30 1.3 0.7 3.6 * 1 3

01ptera 50 60 60 30 6.1 7.7 6.t 17.5 4 32
*

12

3
Arachnida 20 70 10 20 0.2 4.5 0.1 0.6 t 9 1

Collembola to 20 to O.S 0.2 O.t 1 2 2

• treated with 70.0 g Al/ha MATACILe 180F * Insecticide 01 luent 583 at 0630 AOT 4 June and again at 0550 AOT 9 June 1982.



Table 20. Storaaen contents of brook trout collected in untreated McKenzie 3rook control, York County,
Brunswick. 1982.

Pur cent occurrence

Mean per cent

contribution to volume Mean no. fur stomach

20 May 10 Juno 21 June 20 May 10 June 21 June 20 May 10 June 21 June

Number of fish In sample 10

Number of empty stomachs 0

Aquatic Insects

Ephemeroptera Nympns

Baet t dae 10 20

Ephemeral 1idae 50 40

Heptagon 11dae 10 30

Unidentified

Plecoptera Nymphs 7C 20

Neuroptera - Sisyr'dae

Trichoptera Larvae 30 80

Trichoptera Pupa* 10 10

Coleoptera Adults to 30

01ptera

Atherlcldao 10

Chlronomidae Larvae 90 30

Chironomidae Pupae 40 30

EmpId Ida* Larvae 30

Heleidae Larvae to

Heleidae Pupae 20

Stmuli idae Larvae 80 10

Sioulidae Pupae

Tipul Idae Larvae 10 to

Unidentified Pupae

Other Aquatic Qrqanisns

Fish 10

Hlrudinea 10

Hydracarlna 10 20

01Igochaeta 10

Terrestrial Arthropods

30Ephemaroptara Adult to

Plecoptera Adult 50 30

riemi ptera 20

Homoptara to 20

Trichoptera Adult 20

Leotdoptera Larvae 20 40

Hymenoptera 10 10

Formleldaa 20

Coloootora 30 30

01 ptera ao 40

Arachnida 40 30

Collembola 10

Gastropoda - Slug

to 1.0 0.6 0.2

30 4.3 5.3 1.9

10 O.S 4.8 2.0

20 0.2

60 7.0 0.6 6.4

10 0.3

too 28.0 30.9 26.3

40 0.1 0.1 12.0

to 1.0 4.2 0.1

30 0.5 2.4

80 10.7 3.2 6.0

20 1.4

0.3

0.8 0.8

to O.t

0.4

0.1

40 13.3 0.4 0.5

20

20

10

70

40

20

20

60

30

50

10

10

0.2

O.S

O.S

4.0

0.2 2.1 0.2

0.1

3.3 2.0 1.3

7.3 2.4 0.6

1.0 2.0

1.0 0.6 4.4

0.6 3.9

'.1 17.3 2.9

0.2 0.2

0.6

1.2

5.7 7.5 6.1

1.6 3.0 10.0

3.3 2.3 2.7

0.3 1.0

3.9


