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INTRODUCTION

In 1980, the Environmental Impact Section of the Forest Pest Man-
agement Institute, through the co-operation of the Sault Ste. Marie Dis-
trict of the Ontario Ministry of Natural Resources, initiated a long-term
environmental impact research program in the Icewater Creek watershed about
50 km north of Sault Ste. Marie, Ontarlo.'

The overall objective of the Icewater Creek research program is to
examine in depth a number of aquatic and terrestrial habitats and microhab-
itats and their resident animal populations to determine: (1) the nature
and degree of inherent risk (2) the level of actual exposure and (3) actual
response to forest pest management strategies involving aerial applications
of pest control agents.

The program will have three distinct phases designed to generate
information on three aspects of the effects of forest pest control activ-
ities on the environment: (1) the potential risk (2) actual exposure and
(3) actual response. In general, the actual impact on each part of the en-
vironment is primarily a factor of the susceptibility of that portion of
the ecosystem to the particular pest control procedure and its level of ex-
posure to the pest control agent used i.e., Risk + Exposure = Response. To
this extent, part of the objective of the first two portions of the program
will be to help predict potential hazards of any suggested pest control
action. The third portion of the program will test actual responses and
elucidate the nature of and ecosystem responses to actual impacts. This
will involve relating impacts at lower trophic levels or among specific
groups of organisms to secondary impacts on higher trophic levels and
changes within the ecosystem e.g., altered food supply, changes in basic
processes such as predation or pollination, etc.

Each phase of the program will involve looking at the specific
aspect under consideration with respect to variable parameters in pest man-
' agement strategies, specifically: (1) timing of pest control actiomns, (2)
application procedures involved and (3) nature of the pest control agent(s)
used. The result will be that assessments on the relative safety or hazard
of a given pest management strategy can be partially predicted. This will
apply to pest control actions contemplated for any time of the year and
against different pest species or different life stages of a given pest
species. In order to try and make the findings of this program applicable
to broad geographical areas with dissimilar climatic conditions, sampling
activities and results reported will be tied to other "time scales" besides
real time, including phenological development of tree species, pollen
sources, potential target insect species and other biological groups, as
well as some measurement of accumulated heat units. This will allow the
results of the findings of this research program to be applied in both a
predictive and. dynamic sense to operational pest control programs, and will
allow for testing and verification of the research results by environ-

mental impact experimentation and monitoring activities under operational
conditions.



Phase 1 activities - 1980-1982

The potential hazard of a pest control action to a specific group
of organisms will depend on the presence or absence of the organism in the
environment at the time the action is carried out, and on other factors
determined by the biology of the organism. Some of these factors (to be
considered in deciding on potential risk) are: seasonal migrations in and
out of areas; localized movements from habitat to habitat; life cycles and
resultant changes in susceptibility to pest control agents; population
cycles and seasonal changes in the age class structure within populations;
reproductive cycles and accompanying behaviour; feeding activities and
seasonal changes in food source utilization; and daily and seasonal activ-
ity patterns and the influence of environmental parameters on them.
Sampling activities in the research area initiated in 1980 and continued
through 1982 were designed to gather information on these factors for dif-
ferent groups of organisms and to evaluate various methods for collecting
this type of data.

The terrestrial studies carried out have been concentrated in the
lower watershed of Icewater Creek (Fig. 1), where the creek valley widens
out at the confluence with the Goulais River. Aquatic studies have been
spread over accessible portions of the Icewater Creek system with most of
the intensive sampling concentrated near points of access on the upper and
lower watershed (Fig. 1). The work carried out in 1980 and 1981 was sum-
marized in earlier progress reports (Kingsbury et al. 1980, 1982). This
report outlines briefly the studies carried out in 1982, and presents some
illustrative data indicative of some of the outputs from the program to
date. A brief outline of plans for 1983 in each study area is presented at
the end of the report.

Phase 2 activities - 1982

An organism present in a forest ecosystem treated with a pest con-
trol agent will only be directly affected if it is exposed to toxicolog-
ically significant quantities of the control agent. Significant route or
routes of exposure (e.g., dermal contact, inhalation, ingestion, etc.) will
vary for different organisms and control agents, but are all related to how
much of the material ends up in the organism's "living space" and in what
physical form it arrives there.

In 1982 laboratory studies were initiated by Dr. Alam Sundaram of
FPMI's Spray Kinetics and Physics project to develop and test methodologies
by which spray deposits on the floral surfaces of wildflowers, shrubs and
trees might be measured. The purpose of this work is to develop the capab-
ility to measure pesticide exposure to pollinating insects foraging on var-
ious pollen and nectar sources contaminated by aerial sprays. The work
done in 1982, results achieved and problems encountered are briefly out-
lined in this report.
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METEOROLOGICAL STUDIES

) With the FPMI meteorology van committed to other sites in 1981,

there was no full-time on-site weather recording capability in the Icewater
Creek research area in 1982. Weather measurements were recorded manually
using a modified Heath kit weather station during periods of intense biolo-
gical sampling such as pollinator surveys. In September of 1982, a Meteor-
ology Research Inc. Weather Wizard purchased expressly for the Icewater
Creek research program was installed at the lower watershed trailer site
(Fig. 2). This will provide continuous recordings at 5 to 60 minute inter-
vals of seven meteorological parameters (wind speed, wind direction, tem-
perature, relative humidity, barometric pressure, solar radiation, precipi-
tation) and up to six unspecified inputs. This system will be particularly
valuable in providing accurate data on accumulated heat units in the re-
search area, which will fulfil the objective of tying the biological events
studied to a phenological time scale.

- FLOWERING PLANT SURVEY

Weekly surveys initiated in 1980 to record flowering plants (pollen
and nectar producers) in the lower Icewater Creek watershed were continued
throughout the 1982 season. 1In total, 127 flowering species representing
34 families have been recorded over a three year period (Table 1). The
survey to date has concentrated on the more common and consplcuous flower-
ing plants which appear to contribute the most to the "polllnator ecology"
of the area in terms of being most extensively utilized by insect pollin-
ators. Some very small flowering species of lesser importance to pollin-
ators and the larger tree species such as the aspens, pines, birches,
spruces, etc. have not been included, nor have plants such as the horse-
tails, club mosses etc. which produce pollen spores without a true "flower"
to attract pollinators.



Figure 2. Instruments from the Weather Wizard system used for collecting
meteorlogical data in the lower Icewater Creek watershed
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TERRESTRIAL INVERTEBRATE STUDIES

Honeybees

Honeybee colonies were moved from the main apiary near the Sault
Ste. Marie airport to the lower Icewater Creek research area early in May,
-as soon as road conditions permitted. Two colonies were placed on a high
platform (see 1982 annual progress report, page 9) and equipped with activ-

ity monitoring devices described in the Icewater Creek progress reports of
1980 and 1981.

Black bear damage to the hives occurred on 10 June and replacement
hives were relocated on the work trailer roof where monitoring continued
for the remainder of the seasom.

Pollen collection and identification

The "pollen flow" in the research area as measured by honeybees was
monitored again in 1982, Weekly pollen collections were taken from two
hives and returned to the laboratory for cleaning, drying and color coding
as in 1981. Pollen flow in 1982 is presented in Figure 3A. Pollen collec-
ting patterns in 1982 are very similar to those recorded previously in 1980
and 1981 (Figure 3B) in spite of differing weather conditions experienced
over the three seasons, except that late summer pollen collections were
very small, probably due to very dry conditioms.

Pollen collections were color-coded in the laboratory and the per
cent of each color in the weekly sample is presented in Table 2. Honeybees
again collected a smut fungus during the latter part of July and early
August, but the host plant has not as yet been found. The 1982 pollen
identification has not been completed for inclusion in this progress
report,

Honeybee brood produétion

Brood production of two honeybee colonies was monitored every two
weeks from 3 June to 25. August. Each colony was equipped with two bee
boxes (supers) each containing 10 frames of wax comb suitable for brood
rearing. Total number of cells available for brood production numbered
approximately 293,728 (Dadant 1975). Each side of each colony was photo-
graphed every two weeks (Figure 4). Each photograph was examined carefully
and all capped brood cells counted. Honeybee brood production of two bee
colonies located in the lower Icewater Creek watershed in 1982 is presented
in Figure 5 on the basis of percentage utilization of available cells.

Two brood rearing peaks were recorded, late May-early June and
again in mid-July. These peaks coincide with peaks in pollen-collecting
recorded in Figures 3A and B. In 1982 honeybees in the Icewater habitat
only utilized a maximum (late July) of 6% of the available cells for
brood rearings. This is attributable to the adverse weather conditions of
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Percent numbered colour-coded poli®n pellets In

Table 2

weekly pollen samples from honeybee colonies

Ice Water Creek Research Area,

1982

Pollen
No.

May

June

July

August

13-19 20-26

3-9

10-16

17-23

24-30

1-7 8-14

15-21

22-28

29-4

5-11 12-18

19-2

5

4
10
18
102
19
82
12
36
79 ¢
50
56
7
78
76
7
81
99
75
38
Jet Black

25.5
13.4
33.1

5.8
22.2

53.6

30.6

3.6
16.3
49,2

0.3

29.4

33,7

72,8 24.9

23.8 72.8

3.4

2,3

19.8

68.4

11.2

0T
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1982, combined with a relatively meager foraging habitat found in a forest
habitat as opposed to the more bountiful conditions present in agricultural
situations. Smirl and Jay (1972) measured brood production of relatively
newly hived bees throughout a season in a semi-agricultural setting and
described the results as '"depressed due to poor foraging conditions".

Brood production of the Icewater Creek colonies show the same production
trends as the Manitoba experimental hives but the results reflect the much
poorer foraging conditions of a completely forested setting (Figure 6).

Native Pollinators

Native insect pollinator visits to flowering plants were recorded
at seven time intervals during June, July and August 1982. Two metre
square plots of mixed wild flower bloom were randomly selected along road
sides or forest openings. Insect pollinator visits (landings on flower
parts) were counted during a five minute period each hour of the monitoring
period. Several weather parameters were recorded during each census
period. Total pollinator visits to these mixed flower plots and prevailing
weather conditions over the census periods are presented in Figure 7.

Pollinator surveys were also carried out on single species flower
plots, where only one type of pollen or nectar source was present, either
as a natural situation or because of deliberate removal of other flowers
present. These single species surveys were used to gain information on the
range of insects visiting specific flowers over the perlod of a day. In
some instances data was collected over several days in order to evaluate
the influences of weather and plant and insect development on the pollin-
ator complex utilizing specific pollen and nectar sources. Table 3 pre-
sents data on the major groups of insects visiting flowers of various
plants on different dates.

Identification of actual insect species visiting various plants is
generally not possible in the field because taxonomic evaluation requires
microscopic examination of specimens. It requires collecting insects as
they are visiting flowers and taking them back to the laboratory for ident-
_ification. Although tedious and time consuming, these types of studies de-
fine flower-pollinator associations much more precisely than field censuses
alone. Table 4 shows floral associations found for twelve species of
andrenid bees collected to date from the Icewater Creek research area. Al-
though these data must be regarded as incomplete in that they are based on
just over 100 individuals identified to species, they do demonstrate the
specific preferences of wild pollinator species for individual or a limited
number of pollen and nectar sources. Once these floral relationships are
well established, the implications of pesticide impacts on individual spe- .
cies or groups of wild pollinators can be much more readily predicted.

Considerable progress was made in defining the pollinator complex
present in the Icewater Creek area through a contract let to identify
Hymenoptera collected from flowers in the area between 1980 to 1982. A
similar taxonomic study on dipterans collected in the area is also in pro-
gress. Some 128 different taxa of Hymenoptera were identified, most to the



15

species level, and a key for field identification of the most important
pollinators found on flowers in the area was prepared for us in future pol-
linator census work.

Sotl Fauna

The soil fauna pit-fall trapping program initiated in 1980 and 1981
was continued throughout the 1982 season. Pit-fall traps were put in place
on 28 April when roads first became passable. Weekly collections were
taken at both the deciduous (S-1) and coniferous (S-2) site until 21
October when the program was terminated for the season. The 1982 soil
fauna pit-fall collection data with accompanying soil temperatures are pre-
sented in Table 5. The numbers of invertebrates collected were lower in
1982 than 1981, no doubt a reflection of the very dry weather experienced
during the summer months.,

Activity patterns for adult Carabid beetles inhabiting the decid-
uous and coniferous sites were similar in nature with a higher population
occupying the coniferous site with its deeper, damper duff and litter layer
(Figure 8). Adult beetle activity appears to peak around mid-June, then
declines during the remainder of the year with the exception of a small
peak near the end of July. These activity trends are quite similar to
those recorded in 1981 in spite of different weather patterns (Figure 9A
and B). Captures of adult staphylinid beetles were greatly reduced during
the 1982 season on both sites, but generally suggested similar seasonal
activity patterns to those recorded in 1981 (Figure 10).
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Table 3.

Proportions of pollinator visits by insects to
- various flower species of the lower
Icewater Creek watershed, 13 May to 16 Aug. 1982.

Tatal aunber of

% of pollinator visits by

Host species Data pollinator visits various insect groups*®
Willow 13 May 20 70% Honeybees, 15% Ants, 15% Misc. Diptera
Traut lily 19 May 93 ‘58% Andrenids, 20% Honeybees, 15% Misc. Diptera
Skunk currant 27 May 55 86% Ants, 11% Misc. Diptera L
Serviceberry 27 May 61 36% Ants, 23% Hensybees, 18% Coleoptera, 11% Mise. Diptera
Pin Cheery - 27 May 119 56% Ants, 18% Misc. Diptera
Common gtrawberry 27 May 118 92% Misc. Hymenoptera
3 June 74 46% Andrenids, 34% Misc. Hymenoptera
5 June 138 46% Misc. Diptera, 39% Misc. Hymenopteca
Choke cherry 3 June 160 59% Honeybses, 19% Misc. Hymenoptera, 14% Coleoptora, 11% Ants J
S June 113 41% Anta, 18% Coleoptera, 11% Syrphids
Orange havkweed 5 July 275 45% Honoybees, 25% Misc. Diptera, 16X Misc. Hymenoptera
6 July 603 63% Honeybeea, 14% Misc. Hymenoptsra, 12% Misc. Diptera
8 July 534 29% Honeybees, 21% Bumblebees, 13% Misc. Hymenoptera,
13% Lepidopters, 12% Andrenids
Smoothish havkweed 5 July 33 84% Misc. Hymenoptera
6 July a9 47% Misc. Hymenoptera, 35% Lepidoptera
8 July -63 32% Lapidoptera, 17% Syrphida, 14% Misc. Hymenoptera,
11% Misc. Diptera
Ox-aye daisy 5 July 407 45% Mise. Diptera, 20% Honeybees, 19% Misc. Hymenoptera
6 July 403 §5% Misc. Diptera
7 July 82 67% Misc. Diptora, 17% Coleoptera
8 July 193 48% Misc. Diptera, 22% Honeybees, 14% Misc. Hymencptera
8lack raspberry 21 July 385 32% Misc. Hymenoptera, 27% Lepideptera, 24% Sumblebsea
Heal-all 21 July 549 69% Lepidoptera, 14% Bumblebess
St. John's-wort 29 July 360 §7% Bumblebees, 21% Misc. Dipters
Daisy flegbane 29 July 41 61% Mise. Diptera, 17% Misc. Hymenoptera
Goldanred 29 July 96 78% Misc. Hymenoptora, 11% Misc. Diptera
6 Aug 776 S6% Misc, Hymenoptera, 20% Misc. Diptera
16 Aug 752 43% Misc. Hymenoptera, 14% Misc. Diptera, 13% Coleopters,
11% Ants .
Yarrow 6 Aug 106 53% Misc. Diptera, 38% Misc. Hymenoptera
Firewased 6 Aug 3661 71% Bunblebees, 16% Misc. Hymenoptera
Pearly everlasting 6 Aug 214 48% Misc. Diptera, 39% Misc. Hymencptera .
16 Aug 144 42% Misc. Hymenoptera, 27% Coleoptera, 19% Misc. Diptara
Joe-pye-waed 16 Aug 571 48% Bumblebees, 14% Lepidoptoera, 13% Coleoptera
Small white aster 16 Auwg 265 71% Misc. Hymenoptera, 17% Misc. Diptera
Flat-topped white aster 16 Aug 178 62% Misc, Hymenoptera, 10% Syrphids
Late-purple aster 16 Aug 166 61% Misc. Hymenoptera, 17% Misc. Diptara, 11% Butbleboss

* only groups contributing 10% of visits or more are listed
Honeybees ~ ADis mellifera (Hymengpters: Apidae)
Sumblebees ~ Bombus app. (Hymenoptera: Apidae)
Andrenids - Hymenoptera: Andrenidac
Misc. Hymenoptera - Exclusive of Apidae and Andrenidae
Syrphids - Diptsra: Syrphidae
Misc. Diptera - Exelusive of Syrphidae



Table 4.

Floral associations of pollinating
Andrenid: bees (Andrena spp.) in the lower
Icewater Creek watershed, 1982.

Trout Choke

Species Willow Strawbe

Lily rry Cherry

Ox-eye Orange Mountain

Blueberry Dogwood Raspberry Daisy Hawkweed Ash Goldenrod

. erythronii x X x
. regularis x

. robertsonii X

miserabilis X

melanochroa X

. ecarlini earlini X

carolina
nuda
nigrihirta
distans
nubecula

imiatrix no floral association found yet

6T

—ils.




Table 5.
Soil fauna collected in-pitfall ‘traps
Icewater Creek Research Area
28 April - 2% Oct. 1982

28 Apr ) 3 My 12 Ray 19 Hay 26 May ? June 9 Juna 16 Juna 23 Junn 30 June T Juiy 14 July 22 Suly
to to to to to to 1a lo to to- lo to to
n,.‘:. Chass Ordar Faal Iy S Hay 12 Mey 19 Koy 26 May 2 Junn 9 Junn 16 June 2% June 30 June ? duly " July 22 July » Joly
* Stite §-) $-2 $-) $2 S-1 $-2 S-1 $-7 S-1 $-2 S-0 $-2 St 52 S S22 s 82 $-1 %2 Sy $-2 $-0 $-2 -1 S$-2
© Growad trepersivre (T} - - 6.6 1.0 133 to0 12,2 a.¢ $2.7 106 12,2 00,0 92,2 10,0 18,4 12,2 15,3 160 13,3 18,0 1.7 22,0 41,2 20.0
Namtholminthes Hewntoda - - - - - - - - - . - - - - - - - - - - - - - -
Mollusce Gastropndo - ] - - ' 1 - ' - - - 2 - - ' ' - | IS - F) - -
Aannllds - - - ] 1 - - ] - - 1 - - ] ? - - ] 2 - - - - -
Arthropters A ! [ plonié - - - - - - - - - v - - - . - - - -, - . . - -
: Phatanglda " w0 3 2 - 6 6 6 ? 6 3 [ « - ] 3 Y 2 . . - ’ 2
. Acarl 17 2 4« 4 2 62 9 s ¢ n 3 - 2 2 W [} s Py T 2N 2
Arsaolds 2 1 6 7 v - " o« "o s w0 ? 9 14 ) [} s 2 V- P s -
Diploprda 0 - 9 - 2 - 32 9 - s ' ? - . ' 4 2 2 ' 20 f
Ohl fcpode - - - - - - - ] - - - - - - - - - - . - - - - -
Insncts Collambota w13 3 3 M 21 8w 3?2 2 4 1 s 2 28 122 W ] s 6 . P 3 Py
Orthoplers Aceldidon - - - - - - - - 6 - 2 - - - L] - - - - P - - -
. Gryl Incrididan - - - - - - - - 2 ] - - - - - - - - - - - - - -
. Psnccoters - - - - - .- - - - - - - - - - - - - - - - - - 1
. Inysancpiara Thripidan - - - - - - - - - - - - - - [} - - - - - - - - -
. Hemlplars (A - - 2 z - - v - - ' - 3 ' ' 3 - - [ - - ' ) '
o - - - - - - - - ' - 2 - s - 2 - - [ [ - [
Howoplera (A) - - - . - - - - s - 6 - T - " 2 2 ' 2 2 2 PO ) 2
[F]] . - s - - - T 6 - 20 [ ] . 3 (I - B ] 1 s - " -
Heawrcplors . - - - - - - - - - - - - - - - - - - - - - - ’ -
Colacpiers Carobidae (I 1] 2 s 2 » 22 s % s n s s 3 6 2% e 2 s . - N
Histar ldan - - - - - - - - .- - - - - - - - - - - - - - - -
Staphyl Inidan 2 0y - ] - . . - . - 2 ] 2 ? H vo- 2 - s ] ’ ' '
Psalsphidan - - - - - - - - - - - - - - . - - - [} - - - - -
Stiphidne - - - - - - - - - - - - * - - - - - - - - - - -
Byrrhidan - - - - - - - - - - - - - - - - - - - - - - - -
Elateridos - 1 - - - - - - 7 - 2 ] - - ? ) 3 - - - ? ] 6 [
Laspyridnae - - - - ) - 2 - - - - - - - - - - - - - . - - -
Cantharidna - - - - - - - - 1 - - - - - - 1) - 1 - - - - - -
Crytnphagidne . - - - [} - - - . - - - - - - - - - - . - * . - - -
Haloldne - - - - - - - - - - - - - - - - - - - - - - - -
Corambyc dne - - - - - - - - - - - - - - - - - - - - - - - -
Chrysnmotiden ] " - - - - 3 6 - - 3 v - 2?2 - - - - - L - -
Curcutllionldss - - - - [ "2 ' [} ? 2z - : ] [T [ ? ' s - - -
Others " - - - - - - - - - - - - - ) - 4 - e - - - - -
Trichnplors - - - - - - - - . 2 - - - ' - ] - - v - - -t - - -
Lepidaptera - [ - - - - L - - - - - - 2 - - - LI 2 '
Qiprore F I ) [ ? - 9 12 3 ? 1] 1 w0 ? [} 3 1] (1] ! 3 8 [ bl "
Stiphonapinre - - - - - - - - LT - 2 - - - - - - - - - - - - -
Nymonoplers formlcidan s 0y - - - - 2 ¢ ) 3 6 3 2 2 [} ) ’ s 2 : 2 2 6 -
Othors s 2 - - - - s - L] ' ) s 0w - s 2 ' ' L] 3 LA
Migc. Iarwan y s 2 1 2 E I § 2o - 3 2 4 « " 3 s - 2 . 3 LI L
HKisc, pupoe " - - - - - - 1 - - - - . - - - - - - - - - h -
ordeta Arphibla I [} - ' - - - - ] - - - - - - ' ’ ' L -
Hamen ) (o - - - . - - - - - - - - - - - - - - 2 LI - - 1
Unidant 10 1ed 3 - - - - - 4 ] " - [} ' - - 2 ] - - ' - - - - -
. —-
Toter 120 87 89 46 109 8% 247 163 M2 68 154 87 66 8t 46 196 22 8 17 ¥ D 62 18 4

0¢



' Table 5 (concluded)
‘ Soil fauna collected in pitfall traps

Icewater Creek Research Area
. . 78 sty 9 Aug 1 Aug 19 Awg 79 Avq 2 Sepl 8 Sop!? 3 Send 23 Sep! 30 Sept 6 oct "o
to to 1o te to 10 . 1o to n n to ‘o

Phylos Class Ocdor ol Iy 3 Auwg 1 Awg 19 Awg 23 Awq 7 Sept 8 Snpt 13 Sepd 23 Sept 39 Sapl 6 Oct 14020 20 Gct
Stia §-3 $-2 S-1 $2 S~ $-2 S0 S-2 S-l $-2 $-) $-2 S-4 S S5t 82 S0 ST S0 82 $-) -2 S-1 52
Rresmd Vomparaturn 1°0) 1.3 15,3 12.7 1.8 20.0 A3 164 106 13.0 1.8 1.0 160 1.2 122 953 133 14133 0 2.2 10.0 1.0 3.0 3.%
Noeihntminthns  Neenlnda - - ) - - - - 6 13 2% ] - - L] - - - ) - - 2 - - -
Holtuera Gaslropods - (] - - - - - ] . ' - 2 - [} - 2 . 2 - s - ] 1 ]
Annatide - - - - [ ' 3 - « - - . - ? [ [ - ?
Aethroptare Arachotdn  Femmdoscorsionide - - - - - - - " - - - . - - - - N - - 1 - V- -
FPhatanglda ) ' b ? - 3 - 2 ] [} - : - 2 3 - - ] - - ] - )

Acarl R (1] 3 a? 3 "o ? ”"n L} 3 3 '3 Y L} 4 (1] 7 ” 1] k3 16 L} " y -

Acanelda L] [} 4 b 2 [] . L] H 6 - [ - ) 2 1 - ] b} 3 3 - -

Diptronds . ar s 3 4 t 2 LI 3 T E) e W e 6 - 1 " 3 9 ) -

D topnda - - - . [] - - - - - - - - - - - - 1 - - - - . -
Insarta Coticmbnla 6 11 09 I3 26 18 3 MW 36 35 2 12 6 3 37 23 % % 64 0 0y s 4 N

O Iheptnre Acr 1dldae - | S - - b I L] ' s - s - - - - - y - B - - -

Grytiacrididan - - - - " - - - - - - .- - - - - - - . . - - .

Pencrptara " - ) [ 2 2 4 ' 6 - - - ? 3 . - - [ ' (] : - -

Thysanrplacy Ihe iptdan - - ] - ] - - - - - - - - - ) - - - - - - - - -
tinsiptara (A) ° v - ' ? 2 - - - - . .- - - - - - (- - - o

[ - - - - F Y - - - . P . . . - - - B [ -

tigenpliars (A) w1 2 0 2 n s 2 [] 2 s 3 - E] [ ' ' ' ? ' - ? -
- (7} - ' - 1 ' s - 3 ? . 3 [ 2 ! [ [} [ - ? ? v - 2 2
Hew cplarn - - - - - - - - - ] - - - - - - . - - - - - - .

Cotarpinea Carabldan " on ] . . ' 2 [ 2 2 - - - ' " - ' 2 - v - . - -

hatar tdan &« - - - - - . - - - - . - - - - - - - - - - .-

: Staphyliniden ’ 3 o 2 3 ? 6 1] [} [ - . . . 3 1 ] ’ [ ] 2 -

Pralaphidan - - L - - - - - - - - - - - - - - - (] - - - - .

Shiphidan - - - " - - - - . . - . - - - - . - - . . . ..

Byrenidan - 2 - - - - - - . . - . - - - - - - . . - - ..

© Eiataridna - - - - - - v - - - - - - - - - ¢ - - - - - - -

Lorpyr tdaa - - - - - - - .- - - - - - - - - - - - - . - -

Cantharidnn - - - - - - . - - - . .- - - - - - - - . - - -

Crytanhagidan - - - - - - - - - - - - - - - . - - - - - - - -

Mnlgldna = - - = - = 3 - - - 3 - - - Y - - - - . - - - -

Cor nedycidnn - - - - - L - - s . - . - . - . R . .-

Chrysomitidan - - - - - - - - L - " . V- 2 - v . ..

Circutioniden ? ' = - = e < e - - - - - - - - - - - - - - -

Othars L L L S U S T S TR TR S

1 bhaptarn - - LI - - - - - - - - e e . . . . . . . . ..

Lnptdontera ’ vo- - - - s e - [ - ... e e e e e e

Digtern & 33 P 1 M W W 40 A )3 3 o Py M M4 3 16 4 .09 W 2

Stphnasplare - - - . - - .- - - - . - - 7 . - - - - - .-

Wymacpliars Ffarsicidae » s 9 2 P 6 6 3 a4 [ 2 T T 6. - 6 - y - . .

Othars (13 s w2 ? [ 1} e 4 20 ? ' 2 0 s r n s » e [} 6 -

Misc, larvan [T T " T R T R R L S e T Bt N LI L T 2 LI S LR | A L - S L E .

. Hice, pupan - b - - - - - - - - - ' [ - - - - - - .
Chovdala Avehibin LI - - - - - - - L .. - - . . . . . . - ..
[N TTY - - T . - - ®- - - - - - - . [ - - - . - ..

Onldant 01 ind

Iotad

1¢
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Figure 9. Adult Carabid beetle activity on a deciduous (S-1) and
coniferous (5-2) site in the Icewater Creek Research
Area, 1981 and 1982.
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TERRESTRIAL VERTEBRATE STUDIES
Forest Birds

Surveys documenting the avian complex inhabiting the lower Icewater
Creek watershed over a three year period were completed in 1982. During
1980 and 1981, surveys were carried out in three separate distinct ecolog-
ical sites, an uplands immature hardwoods site (S-1), a semi-mature soft-
woods site (S-2) and along the Icewater Creek valley bottom (S-3). 1In
1982, a fourth site was added, a mature hardwoods site (S-4). Table 6 sum—
marizes combined records of birds sighted over a three year period om all
four ecological sites in the lower Icewater Creek watershed. A total of 98
species representing 30 families have been recorded in the area. Addi-
tional species will no doubt be added from time to time as species occa-
sionally stray from normal migration routes or are forced into the area by
storms or other unseasonable weather conditionms.

Bird population census methodology studies continued in 1982 with
additional data being collected utilizing a singing male point census
method of recording bird populations over a variety of time frames. The
data are presented in Table 7 but have not as yet been integrated with data
from other studies and analyzed. This report will be présented at a later
date.



Table 6. Avifauna survey of the lower Icewater Creek watershed for the
years 1980 - 1982. |
feorvery Meren soei Mev
Pomity Seecien Cosson Kesw
, l=7 Geid4 13021 2220 1=7 Bei4 13=11 22-3) =7 Beld 1321 2230 (=7 Get6 131 Z2-3¢
Gaviicae Gana vrsr Coswon Laow
Ardeidee Ardea herodics Srest Blue Heron x x
Stasus loTigiroms Asericen 31 trern
Anatidee A platyrhydes "gilerd ']
Merps meoer Comson Hergqenser *
Mooy servator Reg=0resstes Mncquater
Ascloitrices 82 jorozets Redwrai led Hewn . P
82w lireaus Red=snous darmg sges x x x
Age playpterus Sroed=winged Havk
Tetraonidee  Sveng wiwllus Rutted Grouse L} . * x *
Sruidae Gno coavdewis * Senni il Crane L
Scolosecides Frilohela mror Asaeican YOoUCOCH ] % x =
’ Actitls mypularia Soatted Sanddioer .
Columaiane loxidan razoad “urniag Oove »
Ciraul 00 Doyms aytivepthoine  81acks0il ied Cugkoo *
adidee Goenen pelayicn Chianey Swit? *
Trocnilidee  Archiloone alubris Ruay=themates Mymmi ngoird ] .
Alcsdinides  Mumoiryle alaom Belted Kingt isner L] .
Pigicen Qolaptes aavties Coswon F1ickee x M) * = * x
amﬂ Filestius , £11agted WoOdecker ' x l * P x
Ll L - L]
Pugias orae Yol loeebetliled Septusher x x
Owdrocopos wiloms Nelry oodoecker " T x x »
Oercrocopos powscwrs Oguny Moocpecter o N N
Tyreanicae Qrovus Saoren Castern Kingoled . z x
Mpardus atnite Greut Created Flvastcher s = » =
Saprris posbe Esstern Phosce
Srpridore flarventris Yoligeebeliied Flycetcher
rpidorez alrenun Alder Fiycarcrer . s ]
Eroidonas mirdus Lees? Flyaatcher . z *
Trrenaidee  Catopo ®Krow Ezstern Wod Pewen P
(contre,) Suctalloras borwlis Qltvemsided Flyaercher . ®
Kirundinidee [Drikproone bicolor Tree Svaliow x 1] ) P
froge abis Purgie Merttn . "
Corvides Armacrwa Gray Jev » x »
Qurooita cristata 8tue lay x = ] x
Qs anez Common Reven PR ] % x
Qs bracepinncios Comeon Croe x = x »
Peridee Rorue atricopillus Black=caooed Chickades x 2 » . » * x » .
Raus hdsoricus Sares! Chicksdee x % x
Sitricee Sittg carolinerets i tesbressted Mutherch 1 . n x x x
craionis Red=dressted Muthefeh 2 M = » PR " <
Cormi idee Carthia foriliais Srcen Creeser N . ®
Troglogytidee ITroplodstes troglodytes wiater Yren . ' LI x x
Kimideo, M plglottos Mockingdlird
Qowtella caolineeis Cardlrs * * .
Tordidae flads mgratorius Amelcan Radin x * x * = » =
lociochla mstelira wod Thruse . » N
Blocichla gatoza Heemi? Mrush = = ] x
ylocichla wstulata Sesinson’s Theush « = H x
Ajlocichla floomors Yoory » *
Syiviicae. Sapdus sxTopT Goldemcramed Kiagier x x = . x
fegulis lerdila Rutyecromed Kinglet x oz ] x
Sostwaitticas Smiyilla oxkonun Coder “mxwing *
Sturaidee Sagns wlgns Srariing x
Yireonides e mlitarie Solitary Vireo x @ b x
Ww olitcoas Aeg~eved Yirso H % »
Krwo palaisiphics Pnitedeionie Yireo  x x H
Pora) idee. Micedta wria Stackeendeenite Werdier x  x ] ]
Perui ldee Yemiwra pereptra Tonnesses ¥ardier N x
(cont*d.) Vermiwora ruficeptlla Nastville vertier x x x *
Rarula aowricon . Bsrula wardier x % x
ledroica petadiia Tellow #aroler
Oordrotoa mapolia Magnoi le Yaroter x x *
Oediois tigmra Caoe Ney ¥ardier % < P
Jerdronica 3l sckethrosted Glue ¥ardier x = x x
Devboica anorota Tel iowwrrmmed Wrdier . * x x 1 <
Derdimica wren 81 sch~tRroeted Green Waroler x x € ®
Dovtoias Amcz 81 eckburnien ¥eroler x = % x
Oodroica peeylomicn Chestouresided Veroier « = ¢ N
Corctoica axrtare: Say-treested ¥artier % x <
Dodiotica stricta Bleckoatl “artier x
Seugus aqoaprlle Cvenoird ] ] x
Srurs roveboracorats Northeen Vaterthrush x * x
Quroms philadelphia Yourning werdler x x
Gaothlypts teicha Common Tl laethroet x ]
Alsoria palla ¥ilson's vertier
Wlsomia conxdersia Caands waroler . ] %
Secopha naticilla Amgrican Redstert x x
lereridss Aplaia Joedoss Ancwiaged 31eckdird x
Ietarus guilula Horthern Orlole
Qaamlus qassia Comeon Greckie *
Mlothrus e SPovn=hesded Covalerd . ® =
Thowpidees  Plranm olimom Scarter Tenager
Fringiitides Fhaotios Ludnicious 2wse=dressted Grozdesk ] x =
Sesperighoa sperein Evenlng Grosdesh . o= x z
Capodoos papawes Purple Finch 2 « = x *
ine pine . . PloeSisain _  __ ___ __. = . 2 *
Friagiitides 3o trictis Aemricea Golgtincn bl * "
(cont?d, ) Pipilo erythropith Ru fous: Townes
e hpralis Carx~eved Junco * - * LA = *
Srimlla arboren Tree Soorroe LI
M paseria iioping Sosrrow . s . *
Zrpericua Wi temcrowaed Soerroe x x N -
Torotridua abicollis itestheosted Soerros . x P « x
lospim garpion Seamo Sgarros
Mlazixa ’ Song Soerrow = . * .
Alactrepheres: rialis Sncw Bunting
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(Concld.)

Table 6.

luly AsqusT Seutemtue

June

t=7

23

19=21

19921 22230 1=? 3ele

te? gel4

13=21 2230

le? geit
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12030 17 3=i8 1501

1321
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(Singing male - time frame Methodology)

Table 7.
Seasonal Forest Bird Population Census

Icewater Creek Research Are@ 19 May - 25 August 1982,

19 May

26 May

2 June

Total Birds

Averago Blrds

Total Blrds

Average Blrds

Total Birds

Average Birds

5 10 15 5 10 15 No, of 5 10 15 5 10 13  No. of S 10 15 5 10 15 No, of
Fami ly Specles min min win min min wmin plots ain ain win aln win aln plots aln wmin aln min  mla  win plots
Tyrannidan Groat Crested Flycatchor 2 2 2 1.0 1,0 1.0 2 2 4 0 1.0 2.0 0.0 2 2 0 0 2.0 0.0 0.0 1
Alder Flycatcher 2 ] ] 2,0 0.0 0.0 | 2 4 0 1.0 2.0 0.0 2 4 2 2 4.0 2.0 2.0 '
Least Flycatcher 2 [} 0 2.0 0.0 0.0 1 4 2 2 -4,0 2.0 2.0 1 8 4 0 4.0 2,0 0.0 2
Trogladytidae Winter Wren 4 2 ] 2.0 1.0 0.0 2 6 2 2 3.0 1.0 1.0 2 2 6 4 0.7 2.0 1.3 3
Turdldae Hemlt Thrush 2 3 2 0.7 1.0 0.7 3 4 4 2 2.0 2.0 1.0 2 5 2 0 1.7 0.7 0.0 3
Swalnson's Thrush 4 0 0 2.0 0.0 0.0 2 4 ] ] 4.0 0.0 0.0 ' ' 1 2 0. 0.3 0,7 3
Yoery ’ 0 (] 0 0.0 0.0 0.0 o 2 4 ] 2,0 4.0 0.0 1 2 0 2 1.0 0.0 1.0 2
Sylviidae Golden-crowned Kinglet ] 0 [] 0.0 0.0 0.0 0 " 0 2 1.0 0.0 2.0 t 8 0 4 8.0 0.0 4.0 1
Ruby-crowned Kinglet 2 (1] 0 2,0 0.0 0.0 1 6 (] ] 6,0 0.0 0.0 ! 6 0 1] 6.0 0.0 0.0 ]
Vireonldaa Solltary Vireo 0 2 2 0.0 2.0 2.0 ! 4 o 0 0.0 0.0 0.0 0 4 ] 0 4.0. 0.0 0,0 |
Red-eyed Vireo 0 0 0 0.0 0.0 0.0 0 0 0 0 0.0 0.0 0.0 0 8 8 2 2.7 2.7 0.7 3
Philadelphia Vireo 0 0 0 0.0 0.0 0.0 [ 0 0 0 0,0 0.0 0.0 [ 0 ] 0 0.0 0.0 0.0 [
Parul idse B8lack-and-white Warblor 16 2 4 8.0 1.0 2.0 2 q 2 2 1.3 0.7 0.7 3 6 4 4 2.0 1.3 .3 3
* Tennossee Warbler [} 0 0 0.0 0,0 0.0 0 4 0 0 4.0 0,0 0.0 ' 4 2 -0 4.0 2.0 0.0 1
Neshviite Warbler 6 2 2 3.0 1.0 1.0 2 18 2 2 9.0 1.0 1.0 2 16 2 4 5.3 0.7 1.3 3
Paruls Warbler 2 0 4 1.0 0,0 2,0 2 4 4 2 2.0 2.0 1.0 2 12 (1] ¢ 12,0 0.0 0.0 1
Yollow-rumped Warbler 6 2 2 6.0 2.0 2.0 ! 0 (] 0 0.0 0.0 0.0 1] 0 4 0 0.0 4.0 0.0 1
Black-throated Green Warbler 22 2 6 5.3 0.5 1.5 4 10 ] 2 5.0 2.0 1,0 2 2 2 0 2,0 2.0 0.0 1
Btackburnlan Warbler ] [] 0 0.0 0.0 0.0 (1] 4 6 2 2.0 3.0 1,0 2 10 0 2 10,0 0,0 2,0 |
Chostnut-sided Marbler 20 18 8 5.0 4.5 2.0 4 8 10 2 2.0 2,5 0.5 q 37 8 2 9.3 2.0 0.5 4
Ovenblird : 28 0 6 9.3 0.0 2.0 3 24 12 0 8.0 4.0 0.0 3 22 2 2 1,0 1.0 1,0 2
Canada Warbler 0 0 0 0.0 0.0 0.0 0 0 2 2 0.0 2.0 2.0 ' 12 4 2 4.0 1.3 0.7 3
Amorican Redstart Y 0 0 0.0 0.0 0.0 (] 0 2 0 0.0 2.0 0.0 ! 6 [ (] 3.0 0.0 0,0 2
Fringlilidoe Rose-breasted Grosbeak 21 12 [:} 5.3 3,0 2.0 4 12 4 0 6.0 2.0 0.0 2 10 2 2 3.3 0.7 0.7 3
Purple Flnch 1 [ 0 1.0 0.0 0.0 ! 8 0 4 8.0 0.0 4.0 1 6 4 [ 3.0 2,0 0.0 2
Chipplng Sparrow (1] 0 1] 0.0 0.0 0.0 0 8 0 2 2.7 0,0 0.7 3 0 2 [ 0,0 2.0 0.0 |
White~throated Sparrow 40 16 1 10,0 4,0 2.8 4 24 6 13 8.0 2.0 4,3 3 14 8 4 4.7 2.7 1.3 3
Totals 180 63 57 65.8 21,0 21,0 169 74 41 92,0 36,2 22,2 207 67 36. 108.0 31.4 18.5
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Table 7. (Continued)
9 June 18 June 23 Juno
Total Birds Aveorage Birds Total Birds Avarage Blirds Total Birds _ Average Birds
5 10 15 S 0 15 No. of 5 10 15 5 10 15 No. of H 10 IS" 5 10 15  No. ot
Fami ly Specles awln aln wln alo aln  min plots wmln mwin win aln min wmin plots wmln min wln win mle  min plots

Tyrannidae Great Crested Flycatcher 8 4 (1} 2,7 1,3 0,0 3 2 2 [} 2,0 2.0 0.0 ' 6 2 1 2,0 0.7 0.3 3
Alder Flycatcher 6 2 [} 6.0 2.0 0.0 1 8 (1} [} 8,0 0.0 0.0 L] 10 0 o 10,0 0,0 0.0 1
Lesast Fiycatcher 2 2 1] 2.0 2,0 0,0 1 6 0 [1] 6.0 0.0 0.0 ) 2 2 0 2.0 2,0 0.0 1
Troglodytidae Winter Mren 4 2 0 4.0 2.0 0.0 1- 12 4 [} 4,0 1.3 0.0 3 10 ] 0 3.3 0.0 0.0 3
Turdidae Hermlt Thrush 20 4 6 5.0 1.0 1,5 4 0 [} 0 0.0 0,0 0.0 0 8 0 5 2.0 0.0 .3 4
Swalnson's Thrush 5 6 3 1.7 2,0 1.0 3 7 0 o 3,5 0.0 0.0 2 24 2 5 6.0 0.5 1.3 q
Veory 0 4 2 0.0 2,0 1.0 2 2 2 0 1.0 1,0 0.0 2 6 q 6 1.5 1.0 1.5 4
Sytviidae Golden-crowned Kinglet " 0 0 5.5 0.0 0.0 2 0 0 0 0.0 0.0 0.0 [} 6 0 ‘2 6.0 0.0 2.0 ]
Ruby-crowned Kinglet 2 o 0 2,0 0.0 0.0 R 6 o (1] 6.0 0.0 0.0 ) 2 2 0 2.0 2.0 0.0 ]
Vireonldae Solitary Vireo 4 0 2 2.0 0.0 1.0 2 0 0 [ 0.0 0.0 0.0 [} [1] 2 (1] 0.0 2.0 0.0 L}
Red-oyed Vireo 10 1] 2 3.3 0.0 0.7 3 16 (1} 6 5.3 0.0 2.0 3 18 2 6 6,0 0,7 2.0 3
Philadelphla Viroo 0 [} o 0.0 0.0 0.0 (1] 0 0 2 0.0 0.0 2,0 t 4 2 L] 2.0 1,0 2.0 2
Parul Idoe B1ack-and-white Warbler 14 2 4 4.7 0,7 13 3 L} 2 0 4.0 2.0 0.0 ) 2 4 1} 1.0 2.0 0.0 2
Tonnessoe Warbler S 2 ] 2,5 1.0 0.0 2 4 0 0 4,0 0.0 0.0 t 4 0 o 4,0 0.0 0.0 1
Nashville Warbler 22 2 [} 5.5 0.5 0.0 4 10 0 0 5.0 0,0 0,0 2 10 6 2 3.3 2.0 0.7 3
Parula Warbler 12 4 o 12,0 4.0 0.0 ! 8 2 V] 6.0 2.0 0.0 1 8 4 1} 8.0 4.0 0.0 1
Yol low~rumped Warbler 4 1] o 2,0 0.0 0.0 2 (1] 1] 2 0.0 0.0 2.0 ] 6 4 4 2.0 1.3 1.3 3
Black-throated Greon Warbler 18 2 0 9.0 1.0 0,0 2 0 0 0 6.0 0.0 0,0 0 8 2 0 6,0 2.0 0.0 1
Blackburnian Warbler 6 4 4 6.0 4.0 4.0 1 10 0 2 10,0 0.0 2,0 ] 12 0 2 12,0 0.0 2.0 1
Chostrut-slded Warbler 20 12 - 6 5.0 3.0 1.5 4 16 4 2 5.3 1.3 0.7 3 30 4 o 100 1.3 0.0 3
Ovenbird 24 0 2 8,0 0,0 o0,7 3 14 0 e 14,0 0.0 0.0 1 16 6 2 5.3 2.0 0.7 3
Canada Warbter 10 6 2 3.3 2,0 0.7 3 6 2 0 3.0 1.0 0.0 2 2 2 0 t.0 1.0 0.0 2
Amorican Rodstart 9 7 0 4,5 3.5 0.0 2 4 [1] 2 2,0 0.0 1.0 2 13 0 2 4.3 0,0 0.7 3
Fringiltidae Rose-bressted Grosbeak 16 9 .0 4.0 2.3 0.0 4 18 2 2 6.0 0.7 0,7 3 18 2 0 6.0 0.7 0.0 3
’ Purple Flnch 1] 2 1] 0.0 2.0 0.0 L} 2 2 0 t.0 1,0 0,0 2 [} 4 0 0.0 4.0 0.0 ]
Chipplng Sparrow 0 0 0 0.0 0.0 0.0 0 0 0 2 0.0 0,0 1.0 2 0 2 0 0.0 2,0 0.0 1
.+ White-throated Sparrow 15 " n 5.0 3.7 3.7 3 14 6 3 4.7 2.0 1,0 3 22 2 [} 7.3 0.7 0,0 3

Totals * 247 87 44 105.7 40.0 17,1 169 28 23 102,86 14.3 12.4 247 60 41 115,00 32,9 15.8

6¢



Table 7. (Continued)
29 June 7 July 14 July
Total Birds Average Birds R Total Birds Average Birds Total Birds Average Blrds
3 10 15 5 10 15  No. of 5 10 13 5 10 15  No. of 5 10 15 5 10 15  No. of
Famlly Specles min win aln aln oin @l pltots wmin aln aln @ln win oo plots waln aln  aln ale  aln  win plots
Tyrannidae Great Crested Flycatcher 4 4 2 4,0 4.0 2.0 1 0 0 0 0.0 0.0 0.0 0 o o [1} 0.0 0.0 0.0 [}
Alder Flycotcher 6 0 2 6.0 0.0 2,0 | 0 0 0 0.0 0.0 0.0 0 0 [] [} 0.0 0.0 0.0 0
Least Flycatcher (] o 1] 0.0 0.0 0.0 0 0 0 0 0.0 ‘0.0 0,0 0 0 0 0 0.0 0.0 0.0 ]
Troglodytidae Wintaer VWren 6 2 2 3.0 1,0 1.0 2 6 4 ) 3.0 2,0 0.0 2 (1] 2 0 0.0 2,0 0.0 1
Turdldae Hermlt Thrush 32 8 8 8.0 2.0 2,0 4 10 2 7 3.3 0.7 2.3 3 6 2 (1] 2.0 0,7 o0.0 3
Swalnson's Thrush 3 6 | 1.5 3.0 0.5 2 5 ! 3 .7 03 10 3 2 0 0 1.0 0,0 0.0 2
Veery 6 0 ] 3.0 0.0 0.0 2 4 2 0 4.0 2.0 0.0 1 0 0" 0 0.0 0.0 0.0 0
Sylvildae " Golden-crowned Kinglet 2 2 2 2.0 2.0 20 1 0 0 [ 0.0 0.0 0.0 0 0 0 0 0.0 0.0 0.0 ]
Ruby-crowned Kinglet o 0 2 0.0 0.0 2.0 L} 0 1] 0 0.0 0.0 0.0 o 0 0 [\] 0.0 0.0 0.0 o
Vireonldao Solltary Vireo 1] 4 0 0.0 4.0 0.0 ' 0 2 2 0.0 1.0 1.0 2 ] o ] 0.0 0,0 0.0 0
Rad-eyed Vireo 14 4 6 7.0 2.0 3.0 2 10 4 4 3.3 1.3 1.3 3 4 4. O 1.3 1.3 0.0 3
Philadelphia Vireo 4 6 4 .3 2.0 1.3 3 4 o (] 4,0 0.0 0.0 1 0 2 ] .0 2.0 0.0 !
Parul I1doe Black-and-white Warbler 10 0 4 5.0 0.0 2.0 2 4 [] (] 4,0 0,0 0.0 1 2 0 [] 2,0 0.0 0.0 1
Tennossee Warbler 0 0 [] 0.0 0.0 0.0 0 0 0 0 0.0 0.0 0.0 [} a [ 0 0.0 0.0 0.0 0
Nashviile Warbler 12 6 S 4,0 2.0 1.7 3 10 6 2 5.0 3.0 1.0 2 4 0 2 2,0 0.0 1.0 2
Parula Marbler ] 0 0 0.0 0.0 0.0 0 [ (] o, 0.0 0.0 0.0 (] 0 0 0 0.0 0.0 0.0 0
Yol tow-rumped Warbler 4 2 [ 2,0 .0 0,0 2 0 0 0 0.0 0.0 0.0 (1] 2 [ 0 2.0 0.0 0.0 1
Block-throated Green Werbler 6 6 Y 3.0 3,0 0.0 2 4 2 4 2.0 1,0 2.0 2 0 0 ] 0.0 0.0 0.0 0
Blackburnlan Warbler 5 0 4 2,5 0.0 2.0 2 2 2 4 2.0 2.0 4.0 | [ 0 0 0.0 0.0 0.0 ]
Chestnut-sided Warbler 32 8 6 10,7 2.7 2.0 3 8 4 0 4,0 2.0 0.0 2 0 6 o 0.0 3.0 0.0 2
Ovenblrd 22 2 6 7.3 0.7 2,0° 3 12 0 6 4.0 0.0 2.0 3 0 6 ] 0.0 3.0 0.0 2
Canada Warbler 12 4 0 6.0 2,0 0.0 2 0 0 0 0,0 0.0 0.0 0 0 [] 0 0.0 0.0 0.0 [
Amerlcan Redstart 4 4 5 2,0 2.0 2.5 2 0 2 0 0.0 2,0 0.0 1 0 0 0 0,0 0.0 0.0 1)
Fringlilldae Rose-bressted Grosbeak 6 2 6 2.0 0.7 2,0 3 6 0 [ 3.0 0.0 0.0 2 0 0 ] 0.0 0.0 0,0 0
Purple Flnch 2 0 0 2,0 0.0 0.0 | 0 0 0 6.0 0.0 0.0 0 (] 0 ] 0.0 0.0 0.0 0
Chipping Sparrow 0 0 0 0.0 0.0 0.0 0 0 0 0 0.0 0.0 0.0 0 0 0 (1] 0.0 0.0 0.0 0
White~throated Sparrow 34 16 10 8.5 4.0 2.5 4 21 16 4 5.3 4,0 1.0 4 14 2 6 7.0 1.0 3.0 2
Totals 226 66 75 90,8 38.1 32,5 106 47 36 48.6 21,3 15.6 34 24 8 17.3 13,0 4.0
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Table 7. (Continued)
22 July 26 July 5 August
Total Birds Average 8Irds Total Blrds Average Blirds Total Birds Average Birds
' 5 10 15 5 10 15 No, of 5 10 15 5 10 15 No, of 5 10 15 5 10 15 No, of
Fami ly Specles mln mln win win mln @in plots min min nln min min @mln plots min min min min min  aln plots
Tyr annldae 6reat Crested Flycatcher 0 1] 2 0.0 0.0 2.0 i [1] 0 0 0,0 0.0 0.0 0 [} 0 1] 0.0 0,0 0.0 0
Alder flycatcher 1] 0 2 0.0 0,0 2.0 ! 1} [] [} 0.0 0,0 0.0 o 0 0 [} 0.0 0.0 0.0 0
Least Flycatcher [ 0 o 0.0 0.0 0.0 [} 0 0 [ 0.0 0,0 0.0 0 0 0 (] 0.0 0.0 0.0 0
Troglodytidae MWinter Wren 4 o 2 4,0 0.0 2.0 1 (1} 0 [} 0.0 0.0 0,0 [\] 0 1} o 0.0 0,0 0.0 [}
Turdidoo Nermlt Thrush 20 2 L] 10.0 1,0 2.0 2 8 (1] 0 8.0 0.0 0.0 ] 0 ] [1] 0.0 1.0 Q.O i
Swalnsonts Thrush 5 3 3 1.7 1.0 1.0 3 0 0 ] 0.0 0.0 0.0 [} ) 0 1] 1.0 0.0 0.0 1
Veery 0 [ [} 0.0 0,0 0.0 0 0 2 ! 0.0 1,0 0,5 2 0 ] ] 0.0 0.0 0.0 0
Sylviidae Golden-crowned Kinglet [1] 0 o 0.0 0.0 0,0 0 1] 0 [} 0.0 0.0 0.0 1] 0 1} 1} 0.0 0,0 0.0 1]
Ruby~-crowned Kinglet 2 0 [} 2,0 0.0 0.0 ] 0 1] 0 0.0 0,0 0.0 0 0 0 0 0.0 0.0 0.0 ]
Vireon!dae Solltary Viroo 0 0 [} 0.0 0.0 0.0 o' 0 1] ] 0.0 0.0 0.0 [} 2 0 2 2.0 0.0 2.0 1
Red-eyed VIreo 2 6 6 5.3 1,5 1.5 4 18 2 0 4,5 0,5 0.0 4 1] 4 2 0.0 2.0 1.0 2
Philadelphis Vireo 2 1] 0 2,0 0.0 0.0 1 0 0 (1] 0.0 0.0 0.0 0 (1] 2 0 0.0 2.0 0.0 ]
Parul Idae Black-and-white Warbler 0 0 2 0.0 0.0 2.0 1 0 V] o 0.0 0.0 0.0 [} ] ] 0 1.0 0.0 0,0 1
Tennessee Warbler (1] 0 0 0,0 0.0 0.0 0 0 o [}] 0.0 0,0 0.0 0 )] 0 V] 0.0 0.0 0.0 o
Nastwiite Warbler 6 0 4 2,0 0.0 1.3 3 0 [] [} 0.0 0.0 0.0 0 0 (] [} 0.0 0.0 0.0 (1}
Parula Warbler 0 [1] 0 0.0 0.0 0.0 0 1] 0 ] 0.0 0.0 0.0 V] 0 o 0 0.0 0.0 0,0 0
Yol low-rumped Warbler 0 [} 0 0.0 0,0 0.0 (1] [/} 0 o 0.0 0,0 0.0 [} 0 0 0 0.0 0.0 0.0 [1}
Black-throated Greon Warbler 4 2 2 4,0 2.0 2.0 ! 1] 0 2 0.0 0.0 2.0 1 0 [} 0 0.0 0.0 0.0 0
Blackburnlan Warbler 0 1] 0 0.0 0.0 0.0 0 0 (1] 0 0.0 0.0 0.0 [ [} 0 0 0.0 0.0 0.0 0
Chestnut-sidod Warbler 4 2 2 2,0 1,0 1.0 2 0 2 0 0.0 2.0 0.0 1 2 [} 1 1.0 0.0 0.5 2
Ovenbird 6 6 6 2,0 2.0 2.0 3 0 1} ' 0.0 0.0 1.0 1 1} .0 1 0.0 0.0 1.0 1
Canada Warbler (] 0 [} 0.0 0.0 0.0 0 o [] [V} 0.0 0.0 0.0 1} 0 1] [} 0.0 0.0 0.0 [}
American Redstart 1} 0 0o 0.0 0,0 0.0 (1] 1 0 V] 1.0 0.0 0.0 1 1] 0 [} 0.0 0,0 0.0 0
Fringillidee Rose-breasted Grosbeak 2 1 3 0.7 0.3 1.0 3 2 2 0 1.0 1.0 0.0 2 0 2 2 0.0 2.0 2.0 1
Purple Flnch 0 [} o 0.0 0.0 0.0 ] (1] 0 o 0.0 0,0 0.0 0 ] [ 0 0.0 0.0 0.0 [)
Chipplng Sparrow 2 2 o 2.0 2.0 0.0 1 0 (1} [] 0.0 0.0 0.0 [} (1] [] 0 0.0 0.0 0.0 0
Wh tte-throated Sparrow 22 8 7 5.9 2.0 1.8 4 2 4 0 2.0 4,0 0.0 1 4 2 2 .3 0.7 0.7 3
Totals * 100 32 45 43,2 12,8 21.6 31 12 4 16,5 8.5 3.5 10 " 10 6.3 7.7 1.2
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Table 7. (Concluded)
1V August 18 August 29 August
Total Blrds Average Blirds Total Birds Average Blirds Total Blrds Average Birds
5 10 15 5 10 15  No. of 5 10 15 5 10 15 No. of 5 1[/] 15 5 10 15 No. of
Faml ly ﬁpocles atn wmln  nin aln min win plots win min min win aln wmin plots mln win min mla wln wla plots
Tyronnidae Great Crested Flycatcher 0 0 1] 0.0 0.0 0.0 0 0 0 [ 0.0 0.0 0.0 0 0 0 (] 0.0 0.0 0.0 0
Alder Fiycatchor 1] (1] [+] 0.0 0.0 0.0 0 o ] (1] 0.0 0,0 0.0 0 [} | [1} 0.0 1,0 0.0 1
Loast Fiycatcher 0 2 o 0,0 2.0 0.0 1 0 0 0 0,0 0.0 0.0 0 0 ] ] 0.0 0.0 0.0 0
Troglodytidee Winter Wren ] 0 1] 0.0 0.0 0.0 0 0 0 [] 0.0 0.0 0.0 0 0 2 0 0.0 2.0 0.0 |
Turdidao Hemmit Thrush (1] 1] 0 0.0 0.0 0.0 0 o 1] ] 0.0 0.0 0,0 /] 0 [+] 1 0.0 0.0 1.0 ]
Swainson's Thrush 0 0 ] 0.0 0,0 0.0 )] 1] 1] 0 0.0 0.0 0.0 0 o 1] 0 0.0 0.0 0.0 1]
Veery [] 0 ‘0 0.0 0,0 0.0 [ 0 0 0 6.0 0.0 - 0.0 [] 0 0 [] 0.0 0.0 0.0 [}]
Sylvlidae Golden-crowned Kinglot 4 (1] [1] 2,0 0,0 0.0 2 o [+] /] 0.0 0,0 0.0 ] [}] [\] ] 0.0 0.0 1.0 ]
Ruby-crownod Kinglet 1] [} ] 0.0 0.0 0.0 ] (1] 0 1] 0.0 0.0 0.0 0 0 [} (1] 0.0 0.0 0,0 /]
Vireonidoe So.llfary Vireo 0 '] [+] 0.0 0,0 0.0 )] [} 0 ] 0.0 0.0 0.0 0 0 [+] 1] 0.0 0,0 0.0 [+]
Red-eyed Vireo 12 2 2 4.0 0.7 0.7 3 28 10 6 7.0 2.5 1.5 4 16 2 2 4.0 0.5 0.5 4
Philadelphla Vireo 4 0 0 4.0 0.0 0.0 1 2 o 4 1.0 0.0 2.0 2 4 0 0 4,0 0.0 0.0 1
Parul tdae Black-and-white Marbler (1] /] 1] 0.0 0.0 0,0 o 1] 0 0 0.0 0.0 0.0 [} 2 0 1 2,0 0.0 1.0 1
Tennessee Warbler 2 0 1] 2,0 0,0 0.0 1 [\] o [+] 0.0 0.0 0,0 [1] (1] 3 2 0.0 1.5 1.0 2
Nashville Warbler 0 /] 1] 0.0 0,0 0.0 1] o 1} [} 0,0 0.0 0.0 1] ] 1 2 0.5 05 L0 2
Parula Warbler (1] 0 0 0.0 0.0 0.0 ] 0 [] 0 0.0 0.0 0.0 0 0 [ 0 0.0 0.0 0.0 0
Yol low-rumped Warbler ] (1] 0 0,0 0.0 0.0 1) 0 0 0 0.0 0.0 0.0 (] [] 0 0 0.0 0,0 0,0 0
Black-throated Green Warbler 6 0 2 3.0 0.0 1.0 2 2 ] [ 2.0 0.0 0.0 ] [] 2 0 0.0 2,0 0.0 !
Blackburnian Harbler 0 o 0 0.0 0.0 0.0 0 (1} 0 [1] 0,0 0.0 0.0 o (1] [} [ 0.0 0.0 0.0 0
Chestnut-sided Warbler 2 0 0 2,0 0.0 0.0 ) 0 2 0 0.0 2.0 0.0 ] 4 2 1 2,0 1,0 0.5 2
Ovenblrd 1 0 (1) 1.0 0,0 0.0 1 0 o 0 0.0 0,0 0.0 0 ] 3 0 0.0° 3.0 0.0 t
Canada Warbler 2 4 0 2,0 4.0 0.0 1 8 4 0 8.0 4.0 0.0 ' 6 2 0 3.0 1.0 0.0 2
American Redstart 3 ] 0 1.0 0,0 0.0 3 1] 0 0 0.0 0,0 0.0 o 2 1 3 1.0 0.5 .5 2
Fringlilldae Rose-breasted Grosbeak 0 ] 0 0.0 0,0 0.0 0 2 o 0 2,0 0.0 0,0 1 6 0 o 6.0 0.0 0.0 1
Purple Flnch o 0 0 0.0 0.0 0.0 0 1] 0 0 0,0 0,0 0.0 0 [} 1] 0 0.0 0,0 0.0 (1]
. Chippling Sparrow [} (1] (1] 0.0 0.0 0,0 0 [} 0 0 0.0 0.0 0.0 0 [} o 1 0.0 0.0 1.0 )
White~throated Sparrow 4 [1} 3 2.0 0.0 1.5 2 3 2 4 1.5 L0 20 2 13 10 4 4.3 3,3 I3 3
Totals 40 8 7 23.0 6.7 3.2 45 18 14 21,5 9.5 5.9 54 18 26.8 16,3 9.8

N
.o
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AQUATIC STUDIES

Collections of stream benthos from Icewater Creek and its two major
headwater tributaries were continued throughout 1982, Sampling was ini-
tiated in early May and subsequent collections were made at monthly inter-
vals to the end of the year. Two types of artificial substrates were used
for collecting benthic invertebrates; a multiple-plate sampler consisting
of 8 cm x 8 cm hardboard plates mounted on a threaded rod and attached to a
brick, and a sampler consisting of 0.5 kg of gravel (12-24 mm screen size)
wrapped in 4 mm x 4 mm aperture seine netting. All collected invertebrates
were hand sorted from the substrates and preserved in 70%Z methanol for sub-
sequent identification.

Taxanomic keys developed for Icewater Creek have been completed,
and the identification of niost aquatic invertebrates to genus, and in some
cases to species, 1is currently underway beginning with the 1980 benthos
samples. The benthic invertebrate identification will assist in determin-
ing spatial and temporal changes in bottom fauna composition and density
within the watershed. Although none of these data have been analyzed and
the identification of benthos has to date been limited to the 1980 samples,
preliminary observations have indicated that the more recently employed
artificial substrates produced greater numbers and less variance of benthic
invertebrates than did Surber samples. An example of the taxonomic compos-
ition of Surber samples obtained from a station on Icewater Creek in 1980
is presented in Table 8.

Adult aquatic insects were collected during the summer and fall of
1982 from a 1.5 x 4.6 x 1.8 m emergence tent erected over a portion of
stream near the lower end of the watershed, and at random from the stream
bank and adjacent foliage. Adult mayflies, stoneflies, dragonflies,
caddisflies and craneflies were dried, pinned, and stored for subsequent
identification.

To augment the assessment of resident brook trout initiated in
1981, a fish collection weir was reconstructed on the main stream, at the
site used in the previous summer, to capture fish migrating up or down
stream. Although design and material modifications increased the effi-
ciency of the weir, the trapping success was frustrated by repeated floods
damaging or removing the weir. Because of the fluctuating water levels,
the trap was operational for omnly 13 days from 24 August to 25 October,
when it was dismantled and removed from the stream. During the 13 days,
two sexually mature brook trout were captured moving upstream, measured,
and released.

Fish population densities were estimated at three sites on the
mainstream and at one site on both of the two major headwater tributaries
using a removal method with successive electroshocker sweeps within an en-
closed area. All brook trout captured were weighed, measured, adipose fin
clipped, and released. Sculpins were also weighed, measured, and released
while all other species were identified, counted, and released. Brook
trout density estimates were calculated as the number of trout per m? of
stream obtained in five successive passes (or until no further trout were
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captured) with the electroshocker through the sampling site. Table 9 sum~
marizes the results of brook trout population sampling in Icewater Creek in
mid-summer and early fall. These data demonstrate an apparent dispersal of
brook trout in September within the mainstream portion, into the headwater
tributaries, or out of the system entirely. Further assessment is neces-
sary to determine the structure and seasonal migration patterns of the
brook trout population.



Table 8.
Benthic invertebrates (mean number and

one standard deviation of four samples) collected in Surber
samples from Icew?ter Creek, 1980
16 July/80 23 July/80 6 Aug/80 20 Aug/80 17 Sept/80 22 0ct/80 28 Nov/80
Meon t 5.0,  Mean % S.D, Mean % 5.0, Moan & 5.0, Mean t S.D, Mean ¢ S.D.  Mean t 5.0,
Ephemeropters (Total) 2,0 t 245 21,33% 9,02 0,67t 0,58 125t 25
Ephemrel la subvaria 1.0 &t 1,73
Ephemorel | Idoe 0,25t 0.50
Heptagonla sp. 1,25t 2.5 0.33¢t 0,58
Heptagenliidae 0,75t 1,5 033 % 0,58
Epoorus (lron) sp. 0.33% 0,58
Rithrogena undulata 19,33 + 12,22 0.33% 0.58 1,0 ¥ 2,0
Stenonema vicar lum 0.33¢ 0,58
Odonata (Total) 0.33¢ 0,58
Cordulegaster sp. 0.33%t o0.58
Plecoptera (Total) 0,25t 0,50 0,25t 0,50 0,50 £ 0.58 1.0 £ 0,0 2,0 &t 2,0
Chloroperla sp. 0.50t 0,58 0.33t 0,58
Isogenus hansonl 0.33¢ 0,58 0,25t 0,50
Isoperla sp. 0,75t 0,96
Leuctra tenuls 0.25 ¢ 0,50 0,25t 0.50
Leuctra sp. 0,25t 0,50
Paracapnia opls 0.2%5t 0,50
Teenlopteryx sp. 033t 0.58 0.5 ¢t 1.0
Trichoptera (Total) 1,00 £ 1,15 8.25 t 10,21 5.0 & 7,81 1.3 1,15 0.50t o0.58
Glossosomd sp. 1501 3.0 1,67+ 2,08 0.33t 0.58 0,25t 0,50
Hydropsyche bettenl 0,50t 0,58 5,75t 8.50 2,67t 4,62 0.33% o0.,58
Hydropsyche blfida 0,25t 0,50
Hydroptilidae 0.33% 0,58
Onocosmoecus sp. 0,33t 0,58
Lopidostoma sp. 0.33 % .0.58
Polycentropus sp. 0,25t 0,50
Rhyacophlla manistee 0.25 & 0,50 1,0 £ t.41 0,33t 0,58
Diptera (Total) 11,00t 8,04 9,50t 7,94 1,75t 7.63 19,25 & 21,98 3.0 t 4,34 24,0 t 29,44 10,75 % 11,44
Chlronomidae (Larvae) 10,75 ¢ 8,34 .25t 8,5 1,25+ 2,93 17,0 120,54 2,33t 3,21 23,67 % 29,74 9,0 % 10,52
Chironomidae (Pupae) 0,25t 0,5
Heleldae (Larvae) 0,25t 0,50 0,75t 0.96 0.5 ¥ 1.0
Simulltdae (Larvae) 1,00t 1,15 0.50t 0.58 1.0 £ 1.4} 0.75¢ 0.5
Tipul idse 0.5 ¥ 1,0 0,67t 1,15 0,33t 0,58 0.50 £ 0,58
Ol igochaeta 0,25t 0.5 . 2,33t 2,08
Total 1,50t 7,51 9,75t 7.63 12,75t 6.85 30,0 f32.32 30,33%t 569 28,67 +30.75 14,5 t 9.7

GE



Table 9. Estimates of density, slze of flsh caught and frequency of recapture In brook trout population sample areas, |cewater Creek,
1982,
13 to 20 July 8 to 15 September
Slze of Number of Number of Number of Number
Sample area Actual trout trout Actual trout of Per cent
Station (m2) Catch per 100 m2 marked catch per 100 M2 Recaptures Recaptures

Malnstream
0239-0284 m 238,5 17 7.1 15 2 0.8 1 7%
Total Length Mean (Range) 71 mm (49-134) 73 mm (7175)

Welght Mean (Range) 5.0 g (1.1722,4) 4.5 g (4.34.7)
Malnstream
2418-2463 m 274.,5 29 10.6 27 3 1.1 1 4%
Total Length Mean (Range) 64 mm (50-144) 89 mm (83291)

Welght Mean (Range) 3.8 g (12227,8) 5.8 g (4.3>7.1)
Malnstream
8375-8425 m 302.7 18 5.9 10 0 (one sweep only because of high water)
Total Length Mean (Range) 56 mm (40-69)

Welght Mean (Range) 2,0 g (0,993,3)
East Trib.
0140-0180 m 205.3 4 1.9 4 13 6.3 1 25%
Total Length Mean (Range) 113 mm (63-199) 93 mm (68-137)

Weight Mean (Range) 23,9 g (2.7%75.2) 9.3 g (3.0025.4)
West Trib,
0400-0440 m 212.4 15 71 15 11 5.2 4 27%
Total Length Mean (Range) 90 mm (50-159) 99 mm (67*135)

Weight Mean

(Range)

11.1 g (1.4237.5)

10.0 g (3.0-22.0)

9¢
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EXPOSURE MEASUREMENT STUDIES
Spray deposits on blossoms

In 1982 FPMI's Spray Kinetics and Physics project initiated a pro-
ject at the request of the Environmental Impact project to attempt to
develop and test methods for measuring deposits of aerial sprays on the
floral surfaces of flowers, shrubs and trees. The objective was to develop
the capability of evaluating the pesticide exposure potentially encountered
by pollinating insects foraging on pollen and nectar sources within treated
areas. The important pollinator forage species present in the Icewater
Creek research area could then be exposed to simulated aerial pesticide
applications and the quantity of spray collected by each could be evaluated
and compared.

Studies with both water and oil based sprays containing a variety
of colored and fluorescent dyes showed that spray droplets landing on
flower tissues were rapidly absorbed without leaving any sort of identif-
iable stain. Further work using spray formulations containing enough acry-
lic polymer to cause in-flight encapsulation of spray droplets showed that
these spray drops persisted on flower petals for some time and could be
counted with a certain degree of accuracy. Droplet counting on the reprod-
uctive portions (anthers and stigmas) was extremely difficult and of doubt-
-ful accuracy. It was concluded that it may be possible to find simulated
spray formulations which will allow quantification of deposits on flowers,
but they may not bear much resemblance to field formulations generally used
in forest pest control operations and thus not reflect actual field condi-
tions.

Studies contemplated for 1982 studying the movement of tracer dyes
within Icewater Creek were not carried out due to last minute commitments
to other programs. They will again be planned for 1983.
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PLANS FOR 1983
TERRESTRIAL INVERTEBRATE STUDIES

Honeybees

"= The honeybee program will be discontinued so that wild pollinator
studies can proceed without the competitive influence of introduced
domestic pollinators.

Wild Pollinators

- Complete "pollinator-host" baseline studies at the Lower Icewater
site.

- Carry out extensive wild pollinator collections to identify the
seasonal abundance and host preferences of the more common pollin-
ator species, as well as the pollinator complexes occurring on
selected blossom.

- Collect pollens carried by wild pollinators in the field to
identify their preferred forage species.

Ground Insects

~ Repeat the season long pit-fall trapping program on two ecological
sites. -

- Contract taxonomic evaluation of ground insect material collected
in 1981-83 beyond the current identification to family.

Scavenger insects

- Initiate studies to collect data on the '"scavenger insect" complex
of the area and to document their seasonal activity patterns.

TERRESTRIAL VERTEBRATE STUDIES
Forest birds

~ Conduct a season long bird netting and banding program to document
songbird movements into and out of the area, breeding and fledgling
phenologies and fledgling growth.

~ Initiate studies to follow color banded songbirds in their breeding
territories and study their changes in activity over the breeding
season.

‘e
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AQUATIC STUDIES

Aquatic invertebrates

- Complete year 'round assessment of aquatic invertebrate populatioﬂs
at three sites in the Icewater Creek system using two types of
artificial substrate sampler. :

- Intensify collection of emerging adult aquatic insects and carry
out spot sampling required to f£ill gaps in current distribution and
life history data on major aquatic invertebrates present in
Icewater Creek.

Fish

- Conduct fish population censuses at selected sites within the
Icewater Creek system throughout the open-water season to document
trout populations and their movements within and in and out of the
system.

Leaf processing in stream

- Initiate year 'round studies on the rate of leaf processing by
stream invertebrates at headwater and downstream sites within
Icewater Creek.

EXPOSURE MEASUREMENT STUDIES
Spray deposits on blossoms

- Due to the technical difficulties encountered with assessment using
simulated sprays, this aspect of the work will be postponed until
actual insecticide residues on blossoms can be analyzed during
future Phase-3 activities. '

Streamwater exposure studies

- Initiate tracer dye movement studies within Icewater Creek designed
to simulate movement of pesticides in the system, beginning with
point source applications.

TOXICOLOGY STUDIES

Pollinator tozicology

-.Initiate laboratory studies to evaluate the toxicology of current
forestry pesticides to pollinators. Topical application tests with
fenitrothion will be attempted on honeybees, bumble . bees and
andrenid bees. ‘
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