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ABSTRA..CT 

Between 26 August and 30 October 1974, a reflector device was tested 
as a deterrent to birds at a small tailings pond (Lower Camp Tailings 
Pond) located on Syncrude's lease 17, approximately 40 km (25 mi) north 
of Fort l>-b\ilrray, Alberta. This tailings pond provided a situation 
analogous (though on a smaller scale) to that expected to occur at the 
Mildred Lake Tailings Pond that will be constructed on lease 17. 

The discovery of two biturr~n-covered ducks and the ra~ins of ap
proxiwztely 25 other birds along the shore of the small tailings pond 
on 6 August 1974, indicated that birds had died at this pond. Accord:LTlgly, 
the results of this study also provided information on the extent to which 
this tail~1gs pond was hazardous to water-associated birds. 

The results of this study indicated t."lat the reflector device did 
not sufficiently deter shorebirds and passerines from landing along the 
shoreline of this pond. Few due~~ aP~ no geese were observed to la'l'ld at 
this pond; consequently, it was not possible to determine the effectiveness 
of reflectors as a deterrent to these birds. Analysis of the data did 
indicate that such birds might be deterred by reflectors. 

Because few ducks or coots and no geese landed at the small tailings 
pond, the hazard of this pond was considered small to such birds. Evi
dence did indicate, however, that the risk of contacting bitumen ~~s great 
for any such birds that did land on the tailings pond. 

Shorebirds readily landed on the shore of this pond and were observed 
to pick u~ bitumen on their feet and legs. The hazard to these birds w~ 
considered small--although some shorebirds are known to have died at this 
pond. The hazard of this pond to passerines was also considered small. 
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Th'TRODUCTION 

Syncrude Canada Limited is presently constructing a tar sands minL~g 
and extraction plant on .Alberta Bituminous Sands Lease No. 17, which is 
located approximately 40 km (25 mi) north of Fort Mc.%...LTray, Alberta. 
This plant will include a tailings pond* that will eventually cover 30 
sq km (11.5 sq mi) and that will receive and retain effluents--water, 
bitumen, and other chemicals--from the extraction process. 

The results of previous studies (Syncrude Canada Ltd. 1973; Schick 
and Ambrock 1974; Sharp et aZ. 1975) indicate that large numbers of water
associated birds occur on lease 17 and in the areas surrounding it. More
over, during the study reported in Sharp et aZ. (1975), twu live bitumen
covered ducks and the bitumen-covered remains of approximately 25 birds 

.:. 

were fotmd around the periphery of the abandoned tailings pond 1 located 
near the Lower Camp of Syncrude Canada Ltd. Because experL"'lents have 
established that ducks whose plumages have become heavily oiled will die 
(Hunt 1961; Hartung 1967; .McEv."3Jl and Koelink 1973), it was suspected that 
the above-mentioned remains were those of birds that had died because 
they had contacted the bitumen present on the Lower CaT.p Tailings Pond. 
Given L~e number of water-associated birds that have been recorded in the 
general lease area, the area that the I'-tildred Lake Tailings Pond will 
cover, and the effluents that this pond will retain, it has been hypo
thesized (e.g., Schick and Ambrock 1974) that the Mildred Lake Tailings 

-" 

\ 
Pond will be attractive and hazardous to large numbers of water-associated J 
birds. 

Because the Lower Camp Tailings Pond provided a situation analagous 
(though on a ~~ller scale) to that of·th~ proposed Mildred Lake Tailings 
Pond, it was decided to use the Lower Camp Tailings Pond as an area on 
~nich to test a deterrent device intended to discourage birds from land-

* Referred to as the Mildred Lake Tail.L"'lgs Pond throughout this report. 
t Referred to as the Lower Camp Tailings Pond throughout this report. 
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ing at this pond. The deterrent device (described in MET'rlODS) tested 
during this study was similar to one known to prevent Y.{histling Swans 
(OZor coZumbianus) from landing on particular areas of Chesapeake Bay, 
United States (R.E. Schweinsburg, pers. comm.). Equally important, a 
study at the Lower Camp Tailings Pond would also provide information on 
the extent to which this pond w~s hazardous to birds in the study area. 

This study sought to meet the following specific objectives: 
1) to compare the behaviour of birds that approached the pond 

during control (no deterrent present) and experimental (deter
rent present) periods; 

2) to assess the extent to which the deterrent device prevented 
birds from being attracted to or contacting the Lower Camp 
Tailings Pond; 

3) to provide a partial basis for the design and testing of deter
rent devices during subsequent studies; 

4) to detennine the species and numbers of birds that passed through 
the i~ediate area of the Lower Ca~ TailL~gs Pond ~~d L~e species 
and numbers of birds that landed on the pond or its shoreline; 
and 

5) to assess the extent to which the Lower Camp Tailings Pond was 
hazardous to birds in the study area. 



... -

3 

;;_. STUDY AREA 

The Lower Camp Tailings Pond, located in the southeast portion of 
lease 17 (Figure 1), was constructed by Cities Services Athabasca Ltd. 
to retain the effluents from their pilot tar sa~ds extraction plant. 
When the plant ceased operations in 1963, the tailings pond ·hras abandoned. 
In addition to the effluent tr~t was contained in the pond whe~ operations 
ceased, the pond was further contaminated by bitumen that continued to 
seep into the pond from the adjacent mining face. 

At the time of this study, the Lower Camp Tailings Pond (Figure 2) 
was 0.4 ha (1.09 acres) in area and 796 m (870 yds) in perimeter. Most 
of its shoreline consisted of bare sand or gravel, which in places was 
saturated with bitumen (Figure 2). Some patches of cattails aTld small 
areas with aspen shrubs and sparse ground vegetation were present (Figure 2). 

Floatir~ mats of bitumen were present on the pond surface; in places, 
these :mats were adjacent to the shoreline. During t.l).is study the portion 
of the pond's surface that was covered with a film of bitumen varied from 
less than 10% to 100%. The viscosity of the bitumen both on the shore 

and in the water varied according to the ambient te.TTiperature. The shoreline 
was soft and sticky on warm days and very hard on cold days. The floating 
bitumen was generally thin and extensive on warm days and thicker and less 
extensive on cold days. 

Two small 46 m (50 yds) x 23 m (25 yds) dugouts, the shorelL~es of 
which were lined h'ith cattails, were present to the north and east of the 
tailings pond (Figure 2); a marsh was located to the north of the north 
dugout. Bitumen was present on the surfaces of these waterbodies. 

Storage tanks (locations shohn on Figure 2) an~ buildings, both 
associated with the abandoned pilot plant, were located on higher ground 
immediately to the south of th.e pond. During the study, there were un
regulated movements of people, of vehicles, and of heavy equipment near 
the tailings pond; these activities were associated with the nearby 
housing units for Syncrude employees. 
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Loon Pond* (2.6 ha, 6.3 acres), which is located approximately 37m 
(40 yds) south of the Lower Camp Tailings Pond (Fig-..1re 1), contains fresh 
and clear water ~~d has less bare shoreline, has more emergent and sub
mergent vegetation, and is exposed to less disturbance than the Lower 
Camp Tailings Pond. 

* This pond v·las referred to as the Lower Camp Pond by Sharp et aZ (197 5) . 
To.avoid confusion in this report between the Lower Camp Pond and the 
Lower Camp TailL~gs Pond, the Lower Camp Pond has been called Loon Pond. 
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.:;. ME'rnODS 

3. i Prelimir.ary Investigation 

On 6 and 7 August 1974, a preli~inary investigation was conducted 

at the Lower Camp Tailings Pond in order to determine the experimental 

and logistic requirements of testing a deterrent at this site. On 

6 August, an observer was stationed at point A (Figure 3) from 12:05 to 
17:05 hours (control period); this observer recorded the number and species 
of all birds sighted flying near the pond, their time of appearance, the 
number that landed, their length of stay, and their behaviour. Also, 
tr~s observer recorded the temperature, percentage of cloud cover, fu!d wind 
speed and direction at hourly intervals or whenever these conditions 
markedly cr.a!ged. 

On the evening of 6 August, a deterrent that consisted of alurn.i."lum 
pie plates attached at 10-ft intervals to a nylon rope was erected at a 
height of 2.75-3.7 m (3-4ft) over the pond (Figure 3)~ The pie plates 
were attached to the rope in a marmer that permitted them to swing in the 
wind. On the following day durL!g the entire daylight period (experimental 
period) , an observer watched the pond from poi..!t A and recorded the same 
types of information that were recorded on 6 August. A blind \\-'aS not used 
during either day of this preliminary investigation. 

Tne me~~ods of data processing, classification of data, and data 
analyses are included in the pertinent sub-sections that describe the 
methods used in the deterrent investigation. 

~ - Deterrent Investigation 
-.)• "'-- -

3.:2.! Experimental Procedure 

The observation periods of the deterrent investigation were conducted 
daily (except on 5, 6, 24, and 26 October) from 26 August to freeze-up on 
30 October. During this ti~e, control periods (deterrent absent) were 
alter.nated with experimental periods (deterrent present); periods of each 
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type were three or four days in length (see Appendix 1 for schedule). 
The deterrent used during the experimental periods was the same as that 
used during the preliminary investigation. During the first two experi
mental periods in September (5 to 9 and 13 to 18), the deterrent was 
strung only around the periphery of the pond. During subsequent experi

mental periods, a."'l additional two ropes, with plates attached, were strung 

across the pond (Figure 4). 

From 26 to 29 August, observations were conducted throughout the 
daylight hours in order to determine the hours during which the largest 
number of birds would be sighted. As a result of these observations, 
subsequent observations were conducted from first light in the morning 
to 11:00 hours; after 2 Septew~er, observations were conducted for an 
additional one to one and one-half hours at dusk. 

During the morning observation periods, two observers were stationed 
at point A (see Figure 3 or 4). One observer recorded specific in£orma
tion (as related to this study) about all birds sighted in the vicinity 
of the Lo\.;er Cau-;p Tailings Pond; W.'le second observer recorded migration 
information about all flying birds that he sighted from the blind. The 
data collected by the second observer is presented by Sharp et aZ. (1975). 
During the evening, one observer was stationed at point A. 

From 2 September to 30 October, observations were conducted from a· 
bli...TJ.d constructed at point A. Previous to this period, a blind was not 
used. 

In order to permit a meaningful description of the locations and 
movements of birds tr..a.t landed on this pond, the shoreliJle was measured 
(by pace) and marked with survey tape at 90-meter (100-yd) intervals. 

Throughout the deterrent investigation, daily counts of birds present 
on Loon Pond between 08:00 and 08:30 hours were conducted by an observer 
who scanned the surface of the pond with binoculars. 

Data Recorded 

During the observation periods at the Lower Camp Tailings Pond, the 
followL!g data were recorded hourly: number of observers, names of observers, 
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experiment number, date, time, temperature, wind speed and direction, 
cloud cover, precipitation, snow cover, percentage of ice cover on the· 
pond, percentage of pond surface covered by oil, percentage of shoreline 

covered by oil, wave height, and visibility. These data were also re

corded when weather conditions changed markedly "~thin an hour. 

Because birds in a flock generally move a..-·1d behave as a single tmit, 

each flock sighted during this study has been treated as a sLigle u.~it 

for the purposes of describing and analyzing the behaviour of birds in 
relation to the tailings pond. A single bird flying by itself was also 

treated as a single tmit in such descriptions and analyses. In cases 
where a flock or an individual bird joined another, or where a flock 
split during the observation, each flock or individual was recorded as 
separate to the point of association or after the time of separation. 
For the purposes of this report, the term ftook is used to refer to a 
unit which may be a single bird that was flying by itself or to a group 
of two or mere birds that were flying together. 

Tne following data (when applicable) on flocks of birds flying over 
the area were recorded: species or species group (if specific identi
fication net possible), total number seen 'in each flock, number of adult 
males ~id of adult females identified, time when first sighted, be

haviour -"~en first sighted, altitude when first seen, direction of flight 
when first seen, behaviour and height at closest approach, distance from 
pond at closest approach, t;ime spent landed, behaviour while landed, 

extent of oiling, location on the pond, and habitat in which landed. 

If the bird(s) moved while on the pond or its shore, the following 
data were recorded: location, habitat, time spent in each location, be
haviour, and extent of oiling. 

If a bird bec&~e trapped in the bitumen, the following data were 
recorded: time when trapped, behaviour, how trapped, extent of oiling, 
ability to move, and length of time the bird was visible. 

·If the bird(s) left the area, L~e followLig data were recorded: time 
of departure, behaviour, and direction of departure. 
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~ ;::.j Data Processi.Tlg 

3.~. i 

Observational data were recorded in field notebooks at the pond site. 
Data were subsequently coded nunerically on .data sheets; after the coded 
data were checked, they were key-pnnched and key-verified on computer 
cards. A computer validation program vtas used to detect recognizable 

key-punching or codLig errors that had been overlooked. Following error 
correction, computer programs were used to generate summary tables from 
the data. 

Classification of Data 

Flocks of birds that were observed during the preliminary investi
gation and the deterrent investigation were placed into one of the fol
lowing three behaviour categories: 

1) 

2) 

3) 

flocks that flew directly by the pond and that did not con
spicuously alter their flight path or altitude; 
flocks that landed on the pond or its shoreline; and 
flocks that did not land but that, while flying past the pond, 
altered their flight p;t'th"or altitude in one of the follmving 
ways: 
a) approached and circled the pond and then flew away, 
b) approached the pond and then flared (i.e., the birds in 

the flock suddenly reoriented their bodies from horizontal 
to near vertical positions and simultaneously slowed their 
forward motion, 

c) approached the pond and then increased altitude (regarded 
as less extreme form of flaring), 

d) approached the pond and then changed direction (usually to 
the right or l~ft of the original line of flight), 

e) approached the pond and then reversed direction (regarded as 
an extreme form of the above-described action), and 

f) approached the pond and then broke formation (i.e., dis
ruptions that ranged from small dispersals wi thi.Tl the flock 
to a complete scattering of the flock in different directions). 
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Any of the above sh actions were considered to constitute a."l. 

avoidance response, a term that is used throughout the remainder of the 

report. 

For the purposes of this report, one- or two-word names are used to 
refer to species or species groups likely to occur in the study area 

(see Appendix 2, 3, and 4 for complete listing of species or species groups 
sighted). These names and the species or species groups that each refers 

to are as follows: 

1) large waterbirds: loons, grebes, swans, geese, ducks, cranes, 

and coots; 
2) 'peep' sandpiper species: 1~ite-rumped Sandpiper (CaZidris 

fuscicoZZis), Baird's Sandpiper (C. bairdii), Least Sandpiper 
(C. minutiZZa), Semipalmated Sandpiper (C. pusiZZa), ~id Western 
Sandpiper (C. mauri); 

3) charadriiforms: shorebirds (includes 'peep' sandpiper species), 
gulls, and terns, (these birds are members of the order C'naradrii
fonnes); 

4) open-co"Lmtry nesters: Water Pipit (Anthus spinoZetta), Lapland 
Longspur (CaZcarius Zapponicus), Horned Lark (EremophiZa aZpestris), 

Savan.T'lah Sparrow (PassercuZus saruiJ.Jicher>.sis), Snow Bunting 
(PZectrophenax nivaZis), Hoary Redpoll (Acanthis hornemanni), and 
Common Redpoll (Acanthis flammea); 

5) blackbirds: Yellow-headed Blackbird (XanthocephaZus xanthocephaZus), 

Red-winged Blackbird (AgeZaius phoeniceus), Rusty Blackbird 
(Euphagus caroZinus), Brewer's Blackbird (E. cyanocephaZus), 

Carmon Grackle (QuiscaZus quiscuZa), Bro-wn-headed Co-w'bird 
(MoZothrus ater); 

6) passerines: small or medium-sized perching birds that are members 
of the order Passeriformes (also includes open-country nesters 
~!d blackbirds but does not include Common Raven [Corvus corax] 

or Common Crow [Corvus brachyrhynchos]). 
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3.1., Data Analyses 

Data gathered during the preliminary investigation (6 and 7 August) 
and during periods 1 and 2 (26 to 29 August and 30 August to 1 Septew.ber, 
respectively) of the deterrent investigation were treated separately 
from each other and from data gathered during the remainder of the study. 
As mentioned previously, no blind was used during these early parts of 
the study; consequently, the extent to which the observer was conspicuous 

to birds possibly caused the data gathered during these parts to differ 
from data gathered during periods 3 through 17 when the observer was 
hidden in a blind. _-1 

,j 

Periods 3 through 16 of the deterrent investigation have been treated 
as a sequence of seven individual experiments; each experiment consisted 
of a control period followed by an experimental period (schedule in 
Appendix 1) . Period 17 has been excluded from the ar...alyses because the 
Lower Camp Tailings Pond was frozen during this period. 

Data gathered during the control and experimental periods were cam
pared according to four criteria: 

1) behaviour of flocks that flew in the vicinity of the pond (e.g., 
landed or did not land)*; 

2) distance at closest approach; 
3) height at closest approach; and 
4) length of time landed. 

It is possible that observers were unable to detect avoidance re
sponses of flocks of large waterbirds at extreme distances from the pond; 
therefore, it is also possible that a comparison of proportions of flocks 
of large waterbirds that showed avoidance responses during control and 
experimental periods would have been biased had the above-mentioned pos
sibility not been taken into account. In order to determine the maxi -

mum distance beyond which flocks of large waterbirds should not be in-

*In the cases of large waterbirds which seldom landed, it was necessary 
to base comnarisons on the proportions of flocks with birds that showed 
avoidance responses as they' approached the pond. 
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eluded in such a comparison, a frequency distribution w~s constructed 
that showed, relative to the distance at closest approach ~~d for each· 
species or species group of large waterbirds, the numbers of flocks con
taining birds that showed an avoidance response. 

Tests for statisticsl significance of differences in proportions 
between control and expert11ental periods were conducted through use of ,, 
Fisher's exact test for independence:/between samples, (Sokal and Rohlf 
1969:593). Fisher's exact test is designed for a somewhat different ex
perimental design than the one in this study, but because of the small 
sample sizes obtained in this study, it was used in preference to the 
Chi-square test (see Sokal and Rohlf 1969:589). In practice, Fisher's 
exact test provides acceptable results, even wnen applied to the ex
perimental design used in this study (Sokal ~d Rohlf 1969: 589) . For 
all these analyses, the probabilities were calculated separately for each 
tail of the test and were then summed to produce the two-tailed probability. 

The Mann-hnitney U-test (two-tailed)(Siegel 1965) w~s used to test 
for differences in distances at closest approach and heights at closest 
approach durL~g control and experimental periods. 

Probabilities (P) equal to or less tP~ 0.05 were considered to be 
statistically significant. 
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4 RESULTS 
•' 

4./ Preliminary Investigation 

Appendix 3 shows the.number of individuals and flocks of each species* 

or species group seen in the immediate area of the Lower Camp Tailings 
Pond during the control period conducted on 6 .August and the experimental 

period conducted on 7 August. 

No flocks of large waterbirds were sighted during the control period 
on 6 August. Four flocks of large waterbirds (Common Loon, Mallard, 
goldeneye spp., and unidentified duck spp.) were sighted during the ex
perimental period on 7 August; none of these flocks landed, but the flock 
of goldeneye spp. showed an avoidance response. 

Flocks of shorebirds constituted 67 of the 75 flocks observed duri.11g 
these two days. During the control on 6 August, six (67%) of nine shore
bird_flocks landed. During the experimental period on 7 August, 18 (31%) 
of 58 flocks la.""lded. The difference between the proportions of shorebird 
flocks observed to land during the experimental and control periods v.--as 
close to being statistically significant (Fisher's exact test, P = 0.06). 

Of the 67 shorebird flocks sighted on these two days, 34 consisted 
of 'peep' sandpiper species; this v.as the only species group (or species) 
of shorebird observed often enough during both the experimental and the 
control period to permit a statistical test of differences at the species 
or species group level. During the control period, five (71%) of seven 
flocks of this species group landed; duri.11g the experiTJlental period, six 
(22%) of 21 flocks of L~is species group landed. The difference between 
the proportions of flocks tr.at landed duri.Tlg the controy'ana experimental 
periods was statistically significant (Fisher's exact test, P = 0.05). 

*The scientific names of all species sighted during the study are listed 
in Appendi.x 2 • 
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'-~·;.. Deterrent Investigation 

Numbers of Birds Observed in Relat.ion to Dates of Observation 

Appendix 4 shows the number of individuals of each species or species 

group observed during each day of the study. Figures 5, 6, and 7 show 

(respectively) the average numbers per three-day periods of large water

birds, charadriifonns, and passerines observed during t.~e deterrent in

vestigation. 

The migration of geese through the study area occurred during late 

August and September (Figure 5). This migration reached a conspicuous 
peak in early September; during the remainder of the study low numbers 
of geese were observed. No geese were observed during October. The 
numbers of other large waterbirds that were obser:ed flying in the study 
area and which consisted almost entirely of ducks (see Appendix 3) re
mained relatively constant throughout late August, Septe:mber and the 
first half of October--except for the marked peak that occ..rrred in late 
Septerr~er. This peak coincided with a short period of freezing tempera
tures that subsequently moderated. By late October few ducks "'·ere ob

served in the study area. 

When the deterrent investigation began in late .~gust, the numbers 

of charadriifonns (shorebirds and gulls) observed flying in the study 
area (Figure 6) already appeared to have been declining. The numbers 
of shorebirds continued to decline until mid-September, after which only 

a few stragglers were observed. The majority of gulls had left the study 
area by the end of August, and by the end of September none were observed 
in this area. 

The autumn migration of passerines through the study area was in 
progress when the deterrent investigation began~/ Two general peaks of 
occurrence were apparent: one in mid-September and ~~other in mid-October 

(Figure 7). A decline in the numbers of passerines observed between late 
September and early October occurred during a period of low terr.peratures, 
when some of the waterbodies in the area were partially or entirely frozen. 
Blackbirds were most numerous during mid-September; nearly all of t.~ese 
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birds had left the area by the end of this month. The numbers of open
country nesters observed in the study area formed two peaks; the first· 
peak was comprised rrainly of Water Pipits and Lapland Longspurs and the 
second almost entirely of Snow Bwitings ~id redpolls. Other passerines 
(Figure 7) consisted, to a large extent, of birds that could only be 
identified to the passerine species level (see Appendix 4). 

-f, 3 Comparisons of Data. Gathered Duri.ig Control and Experimental Periods 

J-f. ~. 1 Avoidance Resnonses and Landing 

Table 1 shows, for each species or species group of large waterbirds, 

the numbers of flocks that did and that did not show avoidance responses 
and the distances of these flocks from the Lower Camp Tailing Pond at the . 
points of their closest approaches to this pond. With the exception of 

one flock of ducks that changed direction when 400 yds (365 m) aw~y from 
the pond, flocks of large w-aterbirds that showed an avoid~ice response were 
alw-ays within 320 yds-(292 m) of the tailings pond at their closest ap
proach. It was therefore decided that only flocks of large waterbirds 
that approached to within 320 yds of the pond should be considered in the 
comparisons of the proportions of flocks that showed avoidance responses 
during control periods with the proportions that showed such responses 

during e:x"]?erimental period:;/1 

During periods 1 and 2 (both control periods) of the deterrent in
vestigation when a blind "'~s not used by the observers, none of the 45 
flocks of large waterbirds (all ducks) L~at were observed, landed at the 

Lower Camp Tailings Pond, and only one of these flocks (diving duck spp.) 
showed an avoidance response (Appendix Sa) • · During these same two periods, 

28 (49%) of the 57 flocks of shorebirds that were observed, l~ided at the 
tailings pond ~Appendix Sb). 

During periods 3 through 16 (experiments one through seven), no 

flocks of geese or swans landed at the tailings pond. The proportion of 
flocks of geese and swans that showed avoidance responses during all con
trol periods combi.ied (17%) was lower than L~e proportion of such flocks 



TA!llJ! 1. ~ Dbtrl!:utlon \lith ltesp«t to Dlaunce of Clo,.,.t Approach of fl1oc:kl of Large Waterbirds That Showol>d an Avoidance Responso (It} •nd That Did NDt 

SOOv an A\"old;Jnce 1tespons11 (NR) as They Approached th11 IJ:>I.Ier Camp TRlUngs Pond (26 August - 28 October 1974). 

SPf;(If.S/GJUJI' BOIAVlruR TOTAL FLOCkS DISfANCE (20 YARD INTERVALS) OP ClOSEST API'ROAOI 

0- 20- 40- 60- 80- 100- 120· 140- 160- 180- 200- 220· 240· 260· 280- 300· 320- 340-
19 39 59 79 99 119 139 159 179 199 219 239 259 279 299 319 339 359 

llhbtling ~an R 0 
t..'l\ 4 1 1 1 

r.uuJa Goosll R 1 1 
Nil 22 2 1 1 1 2 I 1 1 

t.llit~·fronted &>ole R 2 1 
Nil 2 1 1 

y.,.; r.oos~ R 1 1 
IIR 0 

Ross' Goosl! R 0 
NR 1 1 

una<la • l\hite·frontod (Ooo<se R 1 1 
IIR 1 1 

~hllard R 4 1 2 1 
IIR 16 8 2 2 1 1 1 

Pintail R 1 1 
IIR s 1 3 1 

Gret>"~-winglltl Ted R 1 1 
NR 0 

lllue-wintr.! Tod R 0 
t..'l\ 1 1 

T~al spec~~~ R 0 
tiR 2 1 1 

fubbllng D..ock srecles R 4 1 1 1 1 
IIR 1!1 •. 12 3 1 1 

Crnnon Go ldmeye R 0 
IIR 1 1 

D.•HleheaJ. R 0 
Nit 1 1 

Ru.IJy D.JCl R 0 
IIR 1 1 

Scaup species R 2 1 1 
NR 6 4 2 

Goldeneye 5 •>edes R 0 
IIR 1 1 

Oiving duc..k S)M'Cies R 4 1 1 1 1 t.'l\ 15 2 a 5 
D..ocl species R 30 9 11 4 2 3 

IIR 165 18 46 16 11 2 6 1 7 1 2 10 3 
,1,,,., r.lc.m Coot R 0 

NR l l 

~~- -~----"---~ 

360- 380· 400· 4ZO· uo- 460· 480- soo-
379 399 419 439 459 479 499 100<' --

1 

1 11 

N 
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that showed avoidance responses during all experimental periods combined 
(33%; Table 2). The difference between these proportions was not statis

tically significant (Fisher's exact test, P = 0.61). 

On three separate occasions during periods 3 to 16, a single duck 
landed at the tailings pond. The proportion of flocks of ducks that 
showed avoidance responses during each experimental period was consistently 
higher than the proportion of flocks of ducks that showed such reactions 
during each of the corresponding control periods (Table 2) . Of these ex
periments only the difference between the proportions of the fifth ex
periment was statistically significant (Fisher's exact test, P = 0.01). 
~~en the pertinent probabilities from the seven experiments were combined, 
the result was not statistically significant (0.1 > P > 0.05). 

The number of flocks of charadriiforms obsenred during each of the 
seven experiments h~ generally too small to permit meaningful comparisons 

(Table 3). Tne proportion of flocks of shorebirds that landed at the 
tailings pond during all control periods combined (24%) h~S higher than 
the proporition of such flocks that landed during all the experimental 

f 
; 

periods combineg,/ (11%). The difference between these proportions, how-
ever, was not statistically significant (Fisher's exact test, P = 0.39). 
Of the 20 flocks of gulls that were obsenred during the seven experiments 
of the deterrent investigation, or~y one landed (during an experimental 
period) at the Lower Camp Tailings Pond. 

Of the flocks of open-cotmtry nesters that were obsenred during 
each period of each experiment, a higher proportion landed at the tailings 
pond during the control periods than during the correspondi1·1g experimental 
:rseriods, with the exception of experiment 5; during that experiJnent, a 
higher proportion of flocks of open-country nesters landed during the 
experimental period than during ~~e control period (Table 4). Statisti
cally, the difference between the proportions of flocks of open-country 
nesters that landed during the control and experimental periods of the 
seventh experiment was highly significant (Fisher's exact test, P = 0.01); 

the difference between the proportions of such flocks that landed during 
the control and experimental periods of the other experiments was not 



Table 2. Numben of Flocks of Large Wate1·binls That Uil.l unJ Uitl Not Show Avoitlnnco Responses !luring the Control and Experimental Periods of Each 

llxperiment of the Deterrent Investigation (2 Septcmher-·28 October 1974). 

FISHER'S EXACr TEST 
EXI'ERiffiNT NlMU!R C<NfROJ. I'Eitl OD . EXPCIUMENfAJ. I'EIUOD (l'I'K>-TAILED) PROBABILITY 

'IUI'AL FLOCKS Ntll-.tlER OF FLOCKS 1UfAI. Fl.ocKS N~mER OF Fl.OCKS 

AVOHlA.'JCE NO· AVOIDANCB AVOI DJ\i1lCfl NO AVOIDANGI! 
IU!SPONSH IU!SI'ONSll ru:SPCJNSB RESIU~SH ------ ---

GillSB A'ID Sl'lANS 

1 5 0 s s 3 2 .17 
2 2 0 2 3 0 3 t 
3 1 0 1 1 0 1 t 
4 4 2 2 0 t 
5 0 0 t 
6 0 0 t 
7 0 0 t 

Totals 12 2 10 9 3 6 p .. 0.61tt 

l1lCKS 

1 14 1 13 29 5 24 .65 
2 18 2 16 Z3 8 15 .14 
3 17 0 17 11 2 9 ,15 
4 27 10 17 n 5 8 1.00 
5 18 0 18 11 4 7 .01 
6 7 0 7 7 3 4 .19 
7 s 1 4 1 1 0 .33 

--·-
Totals 106 14 92 95 28 67 0.1 > P > o.osttt 

t Sample sizes of individual experiment too small for statistical testing. 
tt Probability calculated by ab~lying Fisher's exact test to totals obtained bh stunmin~ all the experiments. 
ttt Probability obtninod by coot wing probabilities cf individual experiments t 1rough t 1e method described by Soka1 & Rohlf (1969:621). 

N 
t,l 



TAtll.fi 3. !bribers of Flocks of OUlradriifonns Landing and Not Lllnding furing the Control and Experimental Periods of Each Experiment of the i:l0terrent 

Investigation (2 Septcmher-28 October 1974). 

FI SliER'S E.XAcr TEST 
EXPERI~nm w.mER C<M'ROL PEIUOO EXPERIMENTAL PERIOD (ThO-TAILED) PROBADILI1Y 

1UfAL F~ NIJ.IDf:R OF FLOCKS 1UfAL FUX:KS NIJMllER OF FLOCKS 

Naf NOT 
LANDING l.i\NniNG l.i\NDING ~~ING ---- ------

SJJREDIRDS 

1 4 0 4 11 2 9 1.00 
z 3 2 1 8 3 5 0.55 
3 5 1 4 1 0 1 1.00 
4 5 0 5 1 0 1 t 
s 3 3 0 1 0 1 1.00 
6 1 0 1 1 0 1 t 
7 1 0 1 1 0 1 t 

--
Totals 2:Z 6 16 24 s 19 p •• 39tt 

2l!J.S 
1 6 0 6 3 0 3 t 
2 ·1 0 1 s 1 4 1.00 
3 2 0 2 0 t 
4 1 0 1 1 0 1 t 
5 1 0 1 0 t 
6 0 0 t 
7 0 0 t 

Totals 11 0 11 9 1 8 P !" O.S7tt 

t San~1e sizes of individual experiments too small for statistical testing. 
tt Same as Table 2. 

~· 

N ..,.. 



Tnblft 4. Nunbcrs of Flocks of Passerincs Landing and Not Landing During the Control and F..xperimcnta1 Periods of Each Experiment of the 
Deterrent Investigation (2 September-28 ();tobor 1974). 

FISlffiR'S EXACf TEST 
HXPERJr.'ENT NlMJER <XNfROL PERIOD EXPERIMENTAL PERIOD (ThQ-TAIJ.£0) PronABlLI1Y 

'IUI'AL FlOCKS NlJI.IBER OF FLOCKS Tm'AL FLOCKS NtMlER OF FI..OCKS 

OOT Nar 
LANDING lANDING LANDING LANDING 

OPEN-IDmRY Nf:STERS 
--1- 3 1 2 0 t 

2 15 4 11 35 6 29 • 70 
3 15 2 n 7 0 7 ,55 
4 2 0 2 s 0 5 ·t 
5 4 0 4 19 4 15 .56 
6 18 3 15 11 0 11 ,27 
7 19 9 10 28 3 25 .01 

Totals 76 19 57 105 13 92 0.2 > P > 0.1ttt 

OllffiR PJ\S.."iEIUNES 

1 7 2 5 1 0 1 1.00 
2 14 1 13 181 12 169 1.00 
3 58 5 53 21 0 21 .32 
4 38 2 36 35 1 34 1.00 
5 31 1 30 33 3 30 .61 
6 34 2 32 25 0 25 .so 
1 37 1 36 28 5 23 .OS 

-
Totals 219 14 205 324 21 303 0.5 > p > 0.3ttt 

t S.~mple sizes of individual experiments too sn~ll for statistical testing. 
ftt Same us Table 2. 

N 
V1 
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significant (Fisher's exact test, P > 0.05). When the pertinent probab

ilities from the seven experiments were combined, the result w~s not 

statistically significant (P > 0.1). 

During the first, third, fourth and sixth experiments, the proportions 
of flocks of other pass~rines (Table 4) that landed at the tailings pond 
during control periods were higher than the proportions that landed during 
the corresponding e)..-perimental periods; in the other three experiments, 
opposite differences were found. None of the differences between these 
proportions were statistically significant; nor was the pertinent com
bined probability statistically significant. 

"i.3. 2.. Distance from and Altitude above the Pond at Closest Approach 

Tables 5 to 7 show the average distances from and altitudes above 
.\ 

the pond of flocks of large waterbirds, charadriiforms ,/and passerines 
v 

(respectively) at their closest approaches to the pond during the con-
trol and experimental periods of each experiment. Statistically, these 
distances and altitudes did not differ significantly during control and 
experimental periods (two-tailed Mann-Whitney U-test) except for Common 
Raven. For this species the distance of closest approach during experi
mental periods was significantly greater statistically than that during 
control-periods (P = 0.005). 

--/. 3 . : Length of Time Landed 

The lengths of time that shorebirds, open-country nesters, and 
blackbirds spent on the Lower Camp Tailings Pond or its shore after land
ing are shown in Appendix 6. During periods one and two, shorebirds spent 
an average of 6.3 min landed for each of 21 such sightings; during the 
control periods they spent an average of 2. 5 min landed for each of five 
sightings; during experimental periods they spent an average of 6.1 min 
l~~ded for each of four sightings. 

During the control periods open-country nesters spent an average of 
2.3 min landed for each of 10 sightings a1·ld during the experimental periods 
they spent an average of 1. 6 min landed for each of five sightings. There 



Table 5. Average Dbtonce and Helglit of Closest Approach of l..nrgc Waterbirds During the Control ond Experimental Periods of Ench Experiment of the 
Deterrent Investigation (2 Septcmbcr-28 October 1974). 

EXPERIMNT Nlf.I!\ER. . <XNrnoL PERIOD EXPERif.liNI'AI. PERIOD 

TafAL FLOCKS ClOSEST APPROACH 'IUl'AL FI.OCKS ClOSE.'iT APPROAOI 

AVERAGE AVERAGE AVERAGE AVERAGE 
DISTJ\N(T: (YD) IIEHHr {FT) DISTANCT:....Q'.Pl liE I (l fLU:Il 

fEl.SE Ar~ 

1 15 767 763 15 867 270 
2 5 614 214 z 89 240 
3 1 133 400 1 67 zoo 
4 6 369 317 0 
s 0 - - 0 
6 0 - - 0 
7 0 - - 0 - -

Wclghtcd mem1 631 549 753 263 

(111ffiR lARGE WATERBIROO 

1 :n 229 80 31 49 80 
z 22 151 107 32 256 118 
3 18 lOS 127 11 53 104 
4 37 161 106 20 210 100 
5 15 100 106 13 120 83 
6 6 111 66 7 27 70 
7 5 31 82 1 so 150 

Weighted JneM 147 107 142 97 

N ....._. 



Table 6. Average Distance and Helght of Closest Approach of Charadriifonns During the Control and Experimental Periods of Each Experiment of the 
Deterrent Investigation (2 Septcmbcr-28 O..:tobcr 1974). 

RXPERmWr Nlf.JlER COOTROL PERIOD EXPERIMENTAL PERIOD 

IDrAL .FLOCKS CLOOf:ST APPROAOI 'IUI'AL FLOCKS CLOSEST APPROAOI ----
AVElli\GE AVEili\GE AVERAGE AVERAGE 

DISTANffi Q'!?l !IEIOIT (FT} DISTANCE ()'~ IIEIQff (F1l 

SlllHEBIRI'6 

1 4 63 14 6 :n 65 
2 1 100 s 3 25 49 
3 3 39 57 1 10 30 
4 4 13 40 1 s 40 
5 0 - - 1 13 40 
6 1 20 60 1 25 70 
7 1 20 60 1 13 40 ----

Weighted mean 40 37 24 54 

Gtn.ts 

1 9 244 157 3 36 98 
2 1 100 300 5 38 113 
3 1 80 100 0 
4 2 192 150 1 80 ISO 
s 1 100 200 0 
6 0 - - 0 
7 0 - - 0 

Weighted mean 204 165 42 112 

N 
co 



Tllblt9 7. Average Distance and Height vi Closest Approach of Passerine:; During the Control and Hxperimenta1 Periods of Ench Experiment of the r:>eterrent 
Investigation (2 Septcmber-23 October 1974). 

E:XI"ERUHIT NlHlER CONI'ROI, I'HIUOil F.XPf:RUU:NI'AI. PERIOD --
1UfAL FLOQ(S QJ)Sf:ST APPROAOi 1UfAL FLOCKS CLOSEST APPROAOI 

AVERAGE AVEitAGE AVERAGE AVERAGE 
DISTANlli ~Dl HEHHf (PT) DISTANlli ~D)_ HEH1IT (ffi 

c.xnrn llAVENS. 

1 0 - - 0 
2 0 - - 0 
3 2 13 so 3 41 IB 
4 2 :n 100 9 40 98 
5 1 33 100 8 45 115 
6 7 29 85 7 34 102 
7 19 23 56 18 60 94 

Weighted mean 29 66 48 102 

DLAacnJRffi 

1 1 30 80 0 - -
2 2 64 65 27 73 17 
3 15 76 60 1 50 150 
4 16 216 90 3 193 77 
5 1 ·17 so 2 100 75 
6 0 - - 2 49 n 
7 1 120 40 0 

-----
Weighted roonn 136 73 83 79 

OlHER PASSERllfES 

1 6 123 53 1 30 25 
2 19 34 51 158 47 65 
3 47 48 75 20 23 66 
4 19 93 93 21 42 44 
5 21 40 91 32 36 55 
6 30 48 78 22 52 89 
7 24 24 61 17 27 69 

Weighted rooan so 74 43 64 

N 
tO 
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were only three such sightings for blackbirds and these were in an ex
perimental period. These birds were landed an average of only 0. 9 min· 

for each sighting. 

if. "i Birds that Landed at the Lower Camp Tailings Pond 

Appendix 5 gives the details of the timing, location, and extent of 
oiling of the water-associated birds that were observed to land at the 
Lower Camp Tailings Pond during the deterrent investigation .. ·, 

v 
On three separate occasions, individual ducks were observed to la~d 

on the pond and then fly a~ay, apparently without having picked up any 
bitumen (Appendix 6). These birds were observed to stay on this pond 
for 10 sec, 90 sec, and 67 min (respectively). 

In addition to the three above-mentioned ducks, three Lesser Scaup 
were observed swt1mtL~g in the Lower Camp Tailings Pond at daybreak of 
8 October. These birds, which had landed sometime after sunset the pre-
vious night, were e.."Ctensively covered with bitl.."nen a.'1d. were observed to 
make unsuccessful attempts to fly and to dive. They were observed to 
preen their breast feathers, both while SWL~ing and while st~lding in 
cattail clumps on the shore and on islands. Later in the day, they had 
tired considerably and made few attempts to dive or fly. These scaup 
were killed when they came on the shore, and an external post-mortem 
examination of these birds showed that their contour feathers were satu
rated with bitumen but that their down feathers were still clean and dry. 

On 8 October, an American Coot was observed to fly low over the 
tailings pond, to land on the ice of a small pool near one of the storage 
ta..w (location shown in Figure 2) , and to stand in shallow water and 
preen its feathers for over an hour. Tne legs, wings, and undertail 
coverts of this bird were heavily covered with bitumen, and lumps of bitu
men htm.g from its abdomen. Tne coot ~as not present two hours later; 
its departure from the pond was not observed. 

In addition to the ducks observed during the deterrent investigation, 
two live ducks (a Mallard and a Green-winged Teal) that were extensively 
covered with bitumen and the bitumen-covered re~4ir~ of approxt~tely 25 
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birds were found around the shore of the Lower Camp Tailings Pond on 
6 August. The two live ducks were in a weak condition and died ~ater. · 
The remaL~s of the other birds varied in condition from bitumen-covered 
bones to bitumen-covered carcasses in early.stages of decampos1tion. 
Sixteen of the carcasses were identified as follows: one dabbling duck 
species, one Bufflehead, six duck species, one yellowlegs species, one 
plover species, one 'peep' sandpiper species, one shorebird species, 
and two passerine species. The other remains were not identified to 
species or group level. 

Shorebirds that landed on floating mats of bitumen generally picked 
up some bitumen. The extent of observed oiling varied from on the feet 
only to on feet and legs and depended on the length of time lCL.ided. Shore
birds that landed on the bitumen-covered portions of the shoreline picked 
up bitumen on their feet. In no instances did the shorebirds display a 
detectable response (e.g., preening) to the bitumen on their feet or legs, 
and their flying ability did not appear to be impaired. 

Of the 24 flocks of passerines that were observed to land on the 
shore of the pond or in the cattails around its edge, one flock of Water 
Pipits contained birds that picked up bitumen on their feet. ~bst of the 
open-country nesters that landed along the shore were observed feeding 
here; it could not be determined whether they ingested any bitumen-covered 
items during their feeding. 

'{. ':] Birds on Loon Pond 

The results of daily counts of the water-associated birds seen on 
Loon Pond are given in Appendix 8. Diving ducks and coots were the most 
frequently observed birds on Loon Pond and were most· abundant in the 
first two weeks of October. No shorebirds were seen on Loon Pond during 
these counts. The 'Others' group in Appendix 6 included passerine species 
and Belted Kingfishers, which were occasionally sighted; birds of the 
latter mentioned species belong to the order Coraciiformes. 
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DISCUSSION 

5. ; Effectiveness of the Tested Reflector Device 

Deterrent techniques similar to the technique tested during this 

study have been used ~~ different situations with differing results. 

Zwicky (1965, cited by Brown 1974) strung lines with lengths of aluminum 

foil attached across a vineyard a..~d moved the lines back and· forth by 

means of a pulley system· and a small motor. This technique gave almost 

complete protection to the vineyard. Brown (197 4) employed the same 

technique in a vineyard in the Niagara Peninsula, Ontario; however, he 

found little difference between the extents to which American Robins 

and Starlings damaged the vineyard during control and experimental periods. 

Hochbaum et aZ. (1954) tested a deterrent system in unharvested 

grain fields in .Manitoba. This system consisted of brightly coloured 

mesh bags filled with straw and SV.'lll1g from angled poles and of metal 

stripping or ·some other metal r'flasher" added to the top of each pole. 

These authors reported that this system prevented ducks from feeding in 

these fields. Schweinsburg (pers. comm.) reported that tinfoil pie 

plates attached by ropes to posts in a section of Chesapeake Bay deterred 

l'ihlstling Swans from landing in this section. 

During this study, it was not possible to determine the usefulness 

of t..1.e tested reflector technique as a deterrent to ducks and geese be

cause few of these birds were observed to land at the Lmver Camp Tailings 

Pond. Comparisons between the proportions of flocks of ducks and geese 

that showed avoidance responses as they approached the pond during control 

and experimental periods indicated that a greater proportion of flocks 

showed avoidance responses during experimental periOds. However, only 

during the fifth experiment was the difference between these proportions•\ 
.-· 

statistically significant. Without further pertinent data, the functional 

value of the reflector device as a deterrent intended to discourage ducks 

and geese from landing on a waterbody cannot be reliably assessed. 
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-
The results of this study indicate that the tested technique was 

only partially effective in deterring shorebirds from landing at the 
Lower Camp TailLigs Pond. During the deterrent investigation, the pro
portions of shorebird flocks that landed at this pond during experimental 
periods was lower than the proportions that landed during corresponding 
control periods; the differences between these proportions, however, were 
not statistically significant. During the preliminary Livestigation, 
the proportion of flocks of 'peep' sandpiper species that landed at the 
pond during the experimental period ~~s significantly lower statistically 
than the proportion that landed during the control period. The difference, 
however, between the proportions of flocks of all shorebird species that 
l~~ded at the pond during the control and the experL~ental periods of the 
preliminary investigation was only of marginal statistical significance 
(P = 0. 06). 

The deterring effect of the tested reflector device on flocks of 
passerines was very weak. With the exception of the fourth and fifth 
experiment, .the proportion of flocks of open-country nesters that landed 
during the control period of each experiment was larger th~i the propor
tion of flocks of such birds that landed during the corresponding experi
mental period. Or~y the difference in the seventh experiment ~as statis
tically significa~t. The results indicate that the device had no deter
ring effect on other passerines. 

The results of this study did not indicate that the deterrent device 
caused birds to fly higher or at a greater distance (except for Common 
Ravens) from the Lower Camp Tailings Pond while t_l}ey were in the study 
area. The average distances from the pond and the average altitudes of 
flocks at their closest/approaches to the pond were not consistently 

,I 

larger or higher during experimental periods tha~ during control periods. 
In some inst~ices, birds appeared to approach the pond more closely during 
experimental periods than during control periods. Boudreau (1972) and 
Yakobi (1971) have pointed out the tendency of birds to fly toward un
familiar objects or sounds; the above-mentioned behaviour of birds durLlg 
this study may have been similar in nature to the behaviour these authors 
have described. 



34 

On the basis of the results pertinent to shorebirds and passerines, 
it is concluded that the tested reflector device would not itself con

stitute an adequate deterrent system for use on the proposed Mildred 
Lake Tailings Pond. This is not, however, to conclude that reflectors 

should not be incorporated into a more comprehensive deterrent system. 

Further experi.i11entation with reflectors on a Y.'aterbody knmm. to be at

tractive to large waterbirds would permit determination of whether re

flectors deter these birds from landing on this pond. 

An important limitation of reflector devices is their inability to 
function effectively during the night. For instance, the three Lesser 
Scaup that were found covered with bitumen on the morning of 8 October 
had landed on the Lower Camp Tailings Pond during the night. Moreover, 

Harrison (1967, reported in Nelson-Smith 1972) discusses evidence that 
birds are more likely to contact oil-contaminated water during the night 

than during the day. If reflectors were to prove to be effective in 
preventing ducks and geese from landing at a waterbod.y during daylight 
hours, the use of brightly flashli1g lights to illuminate reflectors 
would possibly deter these birds during the night. However, specific 
reactions of birds to such lights have not been determined (LGL Limited 
1974). 

5. :;~...__ Hazard to Birds of the Lower Camp Tailings Pond 

The results of this svJdy indicated that the extent of hazard of 

the Lower Camp Tailings Pond to birds that occur in the study area is 
generally small and that different species are differently affected as 
a result of having contacted this pond. 

Because few ducks and .~erican Coots and no geese were observed to 
--------------~on th~_bgwer Ca~ Tailings Pond, it Y.'aS assumed that this pond was 

-··~--. . ·- ·- --------··- -· ···---······--·-· ·-·-···-------------- ---

unattractive and therefore not hazardous to large numbers of these birds. 
By contrast, relatively large numbers of diving ducks (as many as 92) 
and coots (as many as 23) were observed on Loon Pond--situated only 36.5 m 
(40 yds) from the Lower Ca~p Tailings Pond--during the study period. It 
is probable that the general lack of shoreline vegetation and the small 
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size of the Lower Ca."!!p Taili.Tlgs Pond rendered it unattractive to ducks, 
and that the relative abundance of vegetation around Loon Por~ and the 
greater size of this pond rendered it more attractive to these birds. 
Three of the si.x ducks that were kno~".'Il to have landed on the Lower Camp 

. Tailings Pond during this study became so heavily covered with bitumen 
(see Appendix 5) that they were incapable of flying or diving. 

The hazard of the Lower Camp Tailings Pond to shorebirds and pas-

serines that landed along its shore was also considered to have been 

small. Although many of these birds picked up bitumen on their feet, 
such contact with oil was not observed to have negatively affected these 
birds. Bourne (1968) ~~d Smith and Bleakney (1969) have pointed out that 
the feet and abdominal plumages of shorebirds that land on oil-covered 
shores are likely to become oiled but not to a serious extent. 

It should be noted that the carcasses of four shorebirds were 
found on the shore of the Lower Camp Tailings Pond on 6 .Augtlst. The 
cause of deaths of these birds is unknown. ·I Weseloh and Weseloh (pers. 

~ 

camm~) obser\red a shorebird (yellowlegs species) that landed on a,mat of 
floating bitumen, became trapped, and then sank out of sight; it is pos
sible ~~t the above-mentioned carcasses were those of shorebirds that had 
became trapped in the floating mats of bitumen present on the Lower Camp 
Tailings Pond and that such mats therefore constitute a hazard to birds 
that v.'Ould land on them. Although during this study flocks of 'peep' 
sandpiper species were observed to land on floating bitumen and to take
flight before they sank too far into this bitumen, it is possible that 
larger species of shorebirds (such as the yellowlegs species observed 
by Weseloh and Weseloh) would not be able to take flight after having 
landed in such bitumen. It is also possible that floating bitumen would 
be more hazardous on warm days, when it would be softer and therefore 
less capable of supporting the weight of birds. However, because the re
sults of this study do not pe~~t accJrate assessment of the hazard to 
shorebirds or passerines of floating bitumen, such bitumen can only be 
considered as a potentially serious r2zard to these birds. 
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The general absence of vegetation, the presence of gently sloping 

shorelines, and the presence of mud at the Lower Camp Tailings Pond 
probably made this pond a much more attractive landing site for shore
birds than Loon Pond which is more heavily vegetated and where few shore-

birds were sighted. 

5. 3 gxperimental Procedures for Future Testing of Deterrent Devices 

The results of this study and of the study reported by Sharp et aZ. 

(1975) indicate that during migration individual species or species 
groups are generally present in the study area for only short periods. 

During future deterrent experiments, it is therefore necessary that 

alternating control and experimental periods continue to be of short 
duration. Such .scheduling would)nsure that similar amounts of data on 

individual species or species groups would be obtained during each type 

of period. 

Further tests pertinent to a deterrent system that would be appli
cable to the Mildred Lake Tailings Pond should attempt to determine whether 
particular devices are more or less effective against resident birds and 

juvenile birds as compared to visiting migrant birds and adult birds. 
It is probable that visiting migrant birds will react to a deterrent device 
differently than resident breeding birds. It is, for instance, possible 
that resident birds would be more difficult to deter from a particular 
area than would be visiting migrants. .Also, Hochbaum et aZ. (1954) has 
indicated that juvenile ducks are more difficult to deter from an area 
than adult ducks. Given the above possibilities, it is important that 
future testing of deterrent devices be conducted both. during the migration 
periods of species that occur on lease 17 and during the breeding and 
moulting periods of those species that carry out such activities on lease 
17. 
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APPENDICES 



APPrnDIX 1. Sd1edule of Cmtrol and Deterrent PcrioJs on tho Lower r.amp Tailings Pond, 1974. 

EXPERIMIM 
PER.!Q!L_ NU>IDER 

Preliminary 

Preliminary 

01 

02 

03 1 

04 

OS 2 

06 

07 3 

08 

09 4 
10 
11 s 
12 

13 6 

14 

15 7 

16 

August 6 

August 7 

August 26·29 

MTP. 

August 30-Septerrller 1 

Scpten~>cr 2-4 nftemoon 

September S-9 aftemoon 

September 9 evcning-13 aftemoon 

Srptemher 13 evenillg-18 aftemoon 

SeptCJrl>cr 18 evening- 22 aftemoon 

September 22 evening-26 afternoon 

Septend>er 26 evening- 29 afternoon 

Septen~>er 29 evening-October 7 afternoon 

October 7 evening-10 aftemoon 

October 10 evening-13 uftemoon 

October 13 evcning-16 afternoon 

October 16 evcning-19 afternoon 

October 19 cvcning-22 aftemoon 

October 22 evening-28 aftemoon 

mscruPTIOO 

Control. 1205-1705 hours. No blind. 

Deterrent, plates across. 

('.ontrol. Dayli1~ht hours. 

Daylight hours. No blind. 

No blind. 

Control. Predawn-llOO hours. No blind. 

Control. Predal'lll-1100 hours. Evening observations. Blind. 

Deterrent, plates arotuJd periphery. 

Control, same as 03. 

Deterrent; plates around periphery. 

r.ontrol. 

Deterrent, plates around periphery and across tl1e pood. 

Control. 

Deterrent, same as 08. 

Contml. 

Deterrent, same as 08. 

Control. 

Deterrent, same as 08. 

Control. 

Deterrent, samo as 08. 

.,.. 
0 
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APP~~IX 2. Common Names and Scientific Names of Species Sighted 
DurL~g the Preli~ary and Deterrent Investigations. 

Common Loon 
WhistlL~g Swan 
Canada Goose 
White-fronted Goose 
Snow Goose 
Ross' Goose 
Mallard 
Pintail 
Green-winged Teal 
Blue-w~ged Teal 
Lesser Scaup 
Common Goldeneye 
Bufflehead 
Ruddy Duck 
Rough-legged Hawk 
Bald Eagle 
Marsh Hawk 
Ruffed G!"ouse 
Sandhill Crane 
American Coot 
Semipalmated Plover 
Killdeer 
Common Snipe 
Spotted Sandpiper 
Solitary Sandpiper 
Greater Yellowlegs 
Lesser Yellowlegs 
Pectoral Sandpiper 
SemipaLmated Sandpiper 
Dowitcher species 

SCITh1'fiFIC NAME 

Gavia irrmer 
O~or aotumbianus 
Branta canadensis 
Anser albifro'r'.s 
cr~n aaerulesaens 
Chen rossii 
Anas ptatyrhynahos 
Anas a01.da 
Anas arec::aa 
Anas disaors 
Aythya affinis 
Buaepha Za a Zangu Za 
BuaephaZ.a aZbeoZ.a 
o~~ura jamaiaensis 
Buteo tagopus 
Ealiaeetus Zeuaoaephatus 
Ciraus ayaneus 
Bonasa umbeUus 
Gru..s canadensis 
Futiaa ameriaa'r'~ 
Charadrius semipa~~a~~s 
Chara.d:rius voaiferu..s 
Capetra gattinago 
Aatitis ma~uUL~ia 
Tringa sotitaria 
Trir~a metanoleuca 
Tringa fZavipes 
CaZidris melanotos 
Catidris pusiZZa 
Limnodromus spp. 



APPENDIX 2 (cont'd) 

C(}.f\ON NAME 

Common Nighthawk 
Belted KL~gfisher 
Common Flicker 
Homed Lark 
Gray Jay 
Blue Jay . 
Black-billed !>1agpie 
Common Raven 
Corrmon Crow 
Black-capped Chickadee 
.American Robin 
Water Pipit 
Waxwing spp. 
Yellow-rumoed Warbler 
Rusty Blackbird 
Common Gradel e 
Evening Grosbeak 
Redpoll spp. 
Pine Siskin 
Savannah Sparrow 
Dark- eyed Junco 
Tree Sparrow 
Lapland Longspur 
Snow Bunting 
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SCIE!'·ti'IFIC N.·\ME 

Chordeiles minor 
Megaceryle alcyon 
Colaptes auratus 
Eremophila alpestris 
Perisoreus canadensis 
Cyanocitta cristata 
Pica pica 
Corvus corax 
Corvus brachyrhynchos 
Parus atricapillus 
Turdus migratorius 
Anthus spinoletta 
BorribyciZ.Za spp. 
Dendroica coronata 
·Euphagus carolinus 
Quiscalus ~~iscu:a 
Hesperiphona vespertir~ 
Aoanthis spp. 
Spinus pinus 
Passeroulus sar~~ohensis 
Junco hyemalis 
Svizella arborea 
Calcarius lapponious 
PZectrophenax nivalis 
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APPENDIX 3. Ntunbers of Birds and Flocks Observed During the Control and 

Deterrent Periods of the Preliminary Investigation on 6 ~~d 7 

August 1974. 

SPECIES NlllvffiER OBSERVED 

CCNTROL (AUGUST 6) DETERRENT (AUGUST 7) 

Birds Flocks Birds Flocks 

Common Loon 1 1 
Mallard 2 1 
Goldeneye spp. 4 1 
Unidentified duck spp. s 1 

Semip~~ted Plover 3 2 
Killdeer 2 1 s 2 
Spotted Sa.'1.dpiper 1 1 2 2 
Solitary Sandpiper 1 1 
Greater Yellowlegs 4 3 
Lesser YellO\·ilegs 18 3 
Yellowlegs spp. 31 10 
Pectoral Sandpiper 4 2 
Dowitcher spp. 3 1 
Peep sa'1dpiper spp. 17 7 98 27 
Sandpiper spp. 2 1 
Shorebird spp. 30 4 

Common Nighthawk 1 1 
Blue Jay 2 1 
Cammon Grackle 1 1 
Pine Siskin 1 1 



Al'l'l11DlX 4. Ntmbers of Individuals of Ear.h Species or Species Group of Bir<H ())served Near tho Lower Cnmp Tailings Prod l!ath Dlly of the Deterrent 
lnvestigntion (26 Jlugust - 30 October 1974). 

~/GROOP~--

Cal•·~~~ l.oon 
llhist ling S~<an 
C.·ma,ta loose 
1\lli tc- fronted (oo~e 

Atx:tm 

26 27 28 29 30 31 

z 

LL!..~4-~__! 
1 

16 
52 596 395 
85 20 

Nlf>Ulf:RS OIISf:RVJ:D 

SEI'1U1DER 

1 a ~wnnnatsun~~~ztnnMzs 
1 

22 73 125 
57 

85 1 
95 

42 
1 

J 
~~,_~~)0~~~============================================================================~================================================= ll0%'5. l:Ws~ 
1\ld te· fronted and canada Geese 290 101 60 
IIlii te- fronted anti Snow Geese 8 
lhidenti fieJ cccse 93 
~~!_l_;ml 6 3 2 1 2 2 2 1 5 1 3 

Vintiii1 S 
(;awn-"·ingcJ Teal 11 2 
Dlue-"·in!:cd Teal 1 
T('a 1 ~!'['· 1 
!Xlhb !i_Jl_£_ duck s • 14 l 3 l 10 7 11 3 1 1 12 1 7 1 

('.(i);kncrc si'P· 
llufflch£'ad 3 
RuJ,Jr tlud 
l}i\·ing dud: spp. 9 7 1 1 l 1 
~~J~<:!ltifictl dud_~~ ll 33 12 4 3 1 4 37 25 46 3 16 41 10 10 1 16 22 47 9 44 17 16 28 3 3 SO 2 11 25 

Roud;-:l"cr!:Nl a~< · 
S:mJh iII Crane 17 
~<'miJ\1 hlllt£'<1 l'lo\'cr 3 4 2 Z 1 3 l 1 .p. 
Ki I hl~er 2 .P. 

fl()\~~J'.· 

2 1 ----r-~ 
1 

2 2 1 1 1 

ll~ -~----1 

2 . 
22 

23 7 19 2 3 13 15 4 6 3 • 4 

n-------os 
27 18 410 37 24 21 69 1 ns 69 49 5 

4 
6 

1 
~ 

6 1 
Tn·e SI'Jrro~< ----
Sparm~ spp. 
l.apland Lonr.spur 
lh identified passerino spp. 8 53 11~ 9~ 43 20 12~ 1J z\ .J Jl 3 zS z 



M'l'ENDIX 4. (CX4lt'd) 

Sl'l:OF.S/GIOJP ____ _;;NI'""f..:::ll:.:EI:c::lSc.:O::.::B.;:;SE::.:.'R:..::VI:::!ll:...._ __________________ _ 
~ 

SEP'ItJ.IBER OCfOilER 

~ E.. !.! ~ ~ !.. L .L i.. _1_ !.. !_ !Q. !L g ll .!!... .!.L 16 !L ll 19 zo ll 22 n zs 21 zs 29 ~ 
111tlstling Swan 1 4 
C;matl .. 1 t:OOsc 17 
lll1ite·fronted Goose 12 30 
Sn01~ (.Oo~e 110 
HI Jl:mJ 44 6 1 21 

f'lli\ill 
Teal spp. 1 
n.hhl ing duck spp. 2 1 2 
Scatq> spp. 7 4 1 2 3 l 
!J.:~£!:.;.::.1 SJljl~ 5 
TiT\'ilif,.llu..'I spp. lR ------y 
lhli.!enti ficd duck spp. 38 399 57 4 2 11 83 46 1 25 25 20 2 34 21 16 10 1 2 7 2 41 1 
Rnu;;h·le~ged IL1wk 1 1 
llnld L1dc 1 1 26 2 1 
H1rsh n:i~.k 1 1 

n:n,l: ·srp. 
Ruffed Grouse 1 1 
Grouse spp. l 
A'!'Cr ican Coot 1 
!'~~~!'.2!litt 1 1 J 1 1 1 
r.i~ier'I'Cllo~;lcgs .J:>. 
Yd lo"IC'!!S spp. 2 VI 
Pe.:toral S:mdpiper 1 
Shord>inl spp. 2 
n.~_, ~r·· 1 1 8 
~~rspp. 
lkltcd 1\in~:fisher J 
liooJpedcr spp. 1 1 
,I.Jrcrican !tobin l 1 1 
J!JI!ISh 11'1'· J 
Kater PliiJt 
Ru~tY llladhinl 1 1 1 2 
Blackbird spp. 25 64 8 4 J 2 7 1 1 1 
Ewn lng Grosbeak S 4 1 
~)po II s ' . 12 89 80 8 66 18 13 9 J7 16 3 

'!Iii-(-c)'cJ ,1\UICO 

Tree Sparro~; 2 
L.1p l;md l.ongspur 1 1 1 2 8 1 29 
Sn01~ Bt:nting 16 4 45 11 lJ 168 110 14 1 24 28 32 27 28 2 14 10 11 
lhider.tified passeTines lZ 19 38 4 3 12 2 :n 11 124 85 H 69 119 14 31 277 2 75 US 9 15 31 45 28 9 1 0 



.APPENDIX 53. Numbers of Flocks of Large Watet·blrds TI1at Did and Did Not 

Show nn Avoidance Response During Control Periods 1 and 2 

(26 August- 1 September 1974). 

SVECIF..S/GROOP rorAI. FlOCKS NlMBER OF FlOCKS 

AVOIDANCE NO AVOIDANCE 
RESPONSE RESPONSE 

Mallard s 0 5 

Pintail 2 0 2 

Green-winged Teal 1 0 1 

Teal spp. 1 0 1 

Dabbling duck spp. 3 0 3 

Comnon f~ldencye z 0 2 

Diving duck spp. 8 1 7 

lhlidcntified duck spp. 23 0 23 

rorAI.s 45 1 44 

APPENDIX Sb. Numbers of Shorebird Flocks l.nnding and Not Landing_ furing 

Control Periods 1 and 2 on 26 August - 1 September 1974. 

SPECIES/GROUP rorAL FlOCKS NU?>IDEROFFIOCKS 

LANDING OOT LANDING ---

Semipalmated Plover 8 6 2 

Killdeer 2 2 0 

Greater Yellowlegs 7 5 2 

Lesser Yellowlegs 2 2 0 

Yellowlegs spp. s 3 2 

Pectoral s~mdpiper 16 3 13 

Semipalma.ted Sandpiper 2 2 0 

Peep s;mdpiper spp. 4 3 1 

Shorebird spp. 11 2 9 

'IUI'AIS 57 28 29 

..,.. 
0\ 



APu:nu~X 6. • ..... ing. Lv. .... tion ........... Exi>,'.ol .. vf Oil .. ug vf W& ..... 1\SSOCJ.Utt:U Birus 1/tJSCrvt--u LUlldiJlg on the i.uwer Camp lnllings Yond or ltS Shore 

DJring the Deterrent Investigation (26 Aut:ust - 30 October 1974). 

DATE 

SIIOREB I IUJS 

August 26 

August 27 

/lugu!it 28 

August 29 

SPECIES 

Semipalmated Sandpiper 

Small shorebird spp. 

Semipalmated Plover 

Peep sandpiper spp. 

Pectoral Sandpiper 

Lesser Yellowlegs 

Ycllowlegs spp. 

Yellowlegs spp. 

Semipalmated Plover 

Greater Yellowlegs 

Greater Yellowlegs 

Yellowlegs spp. 

Pectoral Sandpiper 

S~nipalmatcd Plover 

Pectoral S1mdpiper 

Semipalmated Plover 

Greater Yellowlegs 

Lesser Yellowlegs 

Peep sandpiper spp. 

Peep s mdpiper spp. 

Shorebinl spp. 

NUI-IDER OF 
INlliVIDU.'\I.S 

1 

3 

1 

4 

1 

1 

3 

1 

4 

1 

1 

1 

2 

1 

s 
1 

1 

2 

2 

2 

1 

WI IEilli LIINilt:D __ _ 

On f~oating bitwnen 

LENGill OF 
TIME LIINDED" 

MIN:SEC 

2:50 

Siln•ly shore, some bitumen present 5:00 
~hi . shore, some bitumen present : 10 
San.ly shore, some bi ttunen present 9:00 

~h.Jd Shore, some bitumen present 

Sandy shore, some hittmiCn present 

On hi tumcn-covercd shore 
On. bittuncn-covered shore 
On bittuncn-coveretl shore 

On bi ttunen-covered shore 
On bittnncn-covcrcd shore 

~lid shore, some bitumen present 
~bl shore, some b i ttunen present 

~1td shore, some b i ttuncn present 

On hi ttuncn-covercd shore 
On hitwncn-covered shore 

On hi ttuncn -covered shore 
On bitwnen-covered shore 
Rock Jn water 

On bi ttonen-covered shore 

On floating bi ttonCJi 

On floating bitumen 

On b i tlunen -cove red shore 
~1JcJ shore, some bitumen present 

On hi ttunen-covered shore 

On hi ttonen-covered shore 

On bi ttunen-covered shore 
On bittuncn-covercd shore 
On floating hitwncn 
San•ly shore, Sl~ne bi ttonen present 

On hitumcn-covercd shore 
~lud shore, sotne bitumen present 
On floilt ing bittuncn 
SanJy shore, some bitumen present 

On bittuncn-covercd shore 

On floating bitumen 

On floating bittmtcn 
Sandy shore, some bitumen present 
Sandy shore, some bitumen present 

1:00 

2:00 

1: so. 
S:OO 
2:00 

1:30 
:30 

1:00 
2:00 

1:00 

3:00 
:10 

:45 
:10 

7:00 

14:00 

:10 

:10 

4:00 
:10 

5:00 

S:OO 
1:00 
8:00 
6:00 
2:00 

1:00 
8:00 
6:00 
2:00 

1:00 

:15 

8:00 
S:OO 

9:00 

EXTI:Nl' OF 
BllUIEN 
~~~~ 

Above ankle 

None 

Feet only 

Feet only 
Feet only 
Feet only 

Feet only 
Feet only 

Feet only 

None 
None 

Feet only 
Feet only 
Feet only 

To ankle 

Feet only 

Feet only 

None 
None 

None 

None 

Feet only 
Feet only 
To ankle 
On feathers of leg 

Feet only 
Feet only 
Feet only 
Feet only 

Feet o~ly 
Feet only 

.f>. 
-.....) 





.JU'I :\. Oe II. UJ 

NLM.U:R Or: 
DATil SPECIES INDIVIDIJAIS WHERE LANDED ------- ----

ltWIJ.IS 

October 15 Carmon Raven 1 On bitumen-covered shore 

OPEN-<XX.illTRY NESTERS 

August 30 Water Pipit 2 Sandy shore, some bitumen present 

Water Pipit 2 Sandy shore, some bi ttuncn present 
Sandy shore, some bittnnen present 

Sparro•· spp, 2 Sru1dy shore, s~ne bittunen present 

Septt'lnber 1 Savannah Sparrow 2 Sandy shore, some bittnnen present 

September 11 Water Pipit 2 On hi ttuncn- covered shore 

Water Pipit 7 On bittmten-covcrcd shore 
On bittnnen-covercd shore 

September 13 Savannah Sparrow 3 On bittuncn-covcrcd shore 
On bittnncn-covcrcJ shore 

September 14 Lapland Longspur 1 Sandy shore, some bittunen present 

September 15 Water Pipit 1 

Water Pipit 3 Sandy shore, some bi ttunen present 

September 19 l~atcr Pipit 10 On bittuncn-covercd shore 

October 11 Snm~ Bw1ting 2 On floating bittunen 

Snow lluntiug 1 Sandy shore, somo bittnnen present 

October 14 Snm~ Bunting 12 Cattails 

October 15 Water Pipit 1 Sm}dy shore, some bittuncn present 

October 20 Sno1~ Bunting 6 Sandy shore, some bittnncn present 

Snow 1Jw1 t ing 1 In water 

Snm~ Bunting 3 Sandy shore, s~ne bittuncn present 
On blttuncn-covered shore 

Snow Btmtlng s On bittunen-covcrcd shore 

October 22 Snow Bunting 14 t.ltd shore, some bittvnent present 

" time spent 1nndtxl at one location, i.e. between movements 

flllbirds landtxl scrnetlmo during the night and were extensively covcrtxl with bittnncn by tho next morning 

LENGTI{ OF 
TIME I.ANDEI>II 

MIN:SEC 

:25 

1:00 

1:00 
1:00 

6:00 

:10 

1:00 
:OS 

2:00 
1:00 

:20 

:10 

3:15 

1:00 

2:00 

2:00 

4:20 

.3:10 

:01 

2:50 
3:55 

2:10 

1:00 

EXTENT OF 
BlltNEN 

00 BIHD(S) 

None 

None 

None 

None 
None 

None 

None 

None 

Feet only 

None 

None 

None 

None 

None 

None 
None 

None 

None 

~ 
\0 



so 

J.PmiDIX 7. Daily Comts of Water-Associated Birds <:bserved on Loon Pond 

(26 Au~JSt - 30 October 1974). 

August 
Septeri:>er 

O::tober 

h'tM3ERS OBSERV.t.D rorAL 

~BLING DIVING 
l1XNS GREBES ru::KS ru::KS CCOTS SHOREBIRI:S an-rEFS"' 

26-30 ------------------~--------N o C o u n t---------------------------
31 1 1 
1 ---------------------------N o C o u n t---------------------------
2 l 1 
3 1 4 5 
4 0 
5 1 1 2 4 
6 1 1 2 4 
7 2 1 1 4 
s 1 1 
9 1 1 2 4 

10 l 3 4 
11 1 1 
12 1 3 4 
13 0 
14 1 1 
15 0 
16 0 
17 0 
18 0 
19 0 
20 2 2 
21 z z 
22 1 1 
23 2 2 
24 0 
25 0 
26 2 2 
27 l l 2 
28 3 3 
29 3 3 6 
30 .. 10 14 
1 ( ll 3 18 
2 13 13 
3 19 19 
4 3 9 12 

5,6 ---------~-----------------N o C o u n t---------------------------
7 63 63 
8 92 92 
9 71 23 2 96 

10 44 16 60 
ll so 7 57 
12 2 29 22 53 
13 28. 6 34 
14 1 29 lS 29 74 
lS l Sl 11 63 
16 3S 10 45 
17 34 8 42 
18 1 2 l2 14 16 45 
19 1 2 5 8 
20 1 16 s 22 
21 8 3 16 27 
22 9 1 10 
23 2 3 s 
24 ---------------------------N o C o u n t---------------------------
25 2 2 

26-30 -----------------F r o : e n (No B i r d s )-------------------

*This group consists al;rost entirely of passeri:1es but does i."lclude the 
¢Cea5ional sighting of Belted Kingfi~hers, a ~~er of the order Coraciiformes. 
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