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in the form of a human effigy, was t_sted on a tailings pond that ‘”i~_—

L‘plant near Fort McMurray, glberta In 1979 a means of 1ighting

- that floatedton the Surface of the tailings pond The effectiveness

' QThe number of days below the mean temperature of April and MBY:
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xthe effigy at night was added to the deterrent SYstem because jt :¥ P

’of waterfowl recorded annually in the vicinity. Results indicated -

.and the gean number of waterfowl in. the area were also important.3 e

- asstractft
ST S e ,f,gg J

| In 1977 and 1978 the effectiveness of y waterfowl deterrent

s L

of the belief that birds wqre entering the pond during darkness. The *fh 'avpge

.

device chosen was a revolving beacon mounted on a pumphouse o

e

of the system was’ tesgeﬁ?through a comparison of numbers of ;fv‘,f‘isz

waterfowl dying in the pond each year relative to the mean numbers ;V'U

| S

4 that factors in addition to”the presence of the deterrent system o

L
e

VRN e
- o "“~——\N—J——

‘the. number of days of measurable precipitation, and the amountsa

of precipitation during June—Jhly and August*October were all '""{y}17h

. . e

positively correlated with kill rates Despite these factors,' ~'if =

1vsupport is presented for the effectiveness of human effigies in. }f"lf”ff o

-’;?*deterring waterfowl from entering tailings ponds.,Unusual ' .: i *h.

- .
"circumstances during 1979 precluded evaluation of the effectivemess .

,tof the night—lighting system on a full year basis, however, there~

_-were indications that during the summer and autumn it increaged ff -

1the effectiveness of the deterrent system.

e
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"“”':.”f‘October, and April-October,’ 19771- 1979, from 5 major T e e e
‘Fsites (Nos. 5 6, 012, 13 and 16 - Fig 1) .;::f/[?°~2f->\v*’

'4V?:ffﬁ°§Number of birds counted at the major sites (Fig.,l)

'“z‘~;shores of Pond 1 (Site 5 - Fig.Al) during(l977 - 1979 S e

1 Total numbers of waterfowl per observation period and

“Vi‘{ﬂ;1977 - 1979.

"13 :Mean number oﬁ waterfowl recorded per observation

i‘j6l.Predicted and actual numbers of waterfowl recovered ‘lf ST
= f_from Pond 1 (Site 5= Fig 1) S ,_»~ b 4" -;_;~ 37 o

h,?*“Total days with measurable precipitation and the amounts,

L LIST oF TABLES‘I»-» RN

S

~ the percentage of fotal’'sightings (in brackets) for .
each of the periods April-May, June-July, August= " -’

12-2” Mean numbers of 6 species of waterfowl recorded per i;_;.1;.ria;fsv

»f’jfobservation at the major and all sites’ (Fig. 1) during
" the periods April-May, June-July, and August-October, LT

" period at. ‘the .5 ‘major and: all sites (Fig.,l) during

© " the’ periqds. April—May, June-July, August-October, and
_ﬂ"April-October, 1977 -'1979, Maximum: number, recorded
- duringa single observation period, ‘of ‘any. species

‘{i-}within each category is given (minimum number = 0) A.fQFZAff; i

. A

©in’1977, 1978, and 1979 and a prediction of the numbers'i;fi

[;2(1naex) of ‘oiled birds based on 1977/39 1.00. S 34 e

"?5;fNumber of waterfowl found dead or moribund in or on the Yol

R A

L recorded at’ Suncor Inc. for :1977, 1978, ‘and 1979, and

‘,_the 27-yr mean ﬁpr Fort McMurray (See Appendix VI) I41.‘1 ef.

’ 58f Mean number of waterfowl sighted (Table 3), mean spring ‘V

. temperature (Appendix V), and- recovered waterfowl kill
“(Table 5) for the months: April and -May at the major

' sites (Nos. 5, 6, 12, 13, and 16 -»Fig 1) and all sites L
" ;(Fig. 1) during the years 1977 - 1979 :;.,1‘ o _»-,45_g;f‘--

':911Factors affecting the numbers of waterfowl killed in ;f‘

Pond 1 (Site 5'~ Fig. 1) and an estimate of their - :
. relative. importance»during ‘the. periods April—May, June— SN

4‘Z'JJu1y, and August-October._i St Lo e .ﬁ i52v‘.:‘,,f
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”;11:‘

;giThe rotating beacon on the pumphouse at Pond l (Site ‘ DT
ﬂjfs - Fig 1) .tnvlg.i TS . e E ,i'16;‘,,.\

- . : . oo . N . L .

PAGE

.-uMoribund bird on the shoneline of Pond 1 (Site 5 - _? T

. :Dead bird on the shoreline of Pond’l (Site 5 - Fig 1)_(;5?3"7'2

-3Pond 1 (Site 5-- Fig 1) showing pipeline and sand dyke" ,
S dn foreground, ‘sand dyke. in. background, overburden dyke: .
‘- to the right, and the pond surface with’ the pumphouse BRI

-ffloating on the. righthand’ side. Photo was" taken from (I,'I -
";the position at’ which morning surVeys were conducted lQ.?~

Eﬂ'Framework of the effigies which were placed on Pond 1 N I
. (Site 5 - Fig, 1) S e e }_,.‘:1.3‘ TP

ig'Clothed effigies which were. placed on Pond 1 (Site 5 -5i“ff .
',Fig. 1) : S ,* : el T

o

{prhe guards which were placed around the rotating SR AN SRS
’.jbeacon at Pond 1 (Site 5 = Fig. l) _r_ s -iv‘@vrjlﬁ B

‘,Mean number of waterfowl recorded at’ the major sites on

" the study area (Nos. 5,.6, 12, 13, and 16 - Fig. 1)

" during April - October, 1977 = 1979, (See Table 1 for TR
tOtals and Appendix VII for data.) f~-5<, SRR ._,.“29vﬁ*j-1"”“

fMean number of waterfowl recorded at ‘all 15 sites on- ’
_ .the 'study area (Fig. 1)- during April - October,11977 -

1979 (See Table 1 for totals and Appendix VII for

i _‘.v

_Relationship among the mean number of waterfowl counted i

©:  at both the ‘major and all’sites (Fig.. D3 ‘the mean .-
‘ €~April-May temperature, and the number of waterfowl

‘Tecovered from Pond 1 (Site 5 - Fig. 1), 1977 - 1979

(Data from Table 8 ) "f;. _ L L_f46:[3'

A T T

jLocation of the study area'(Suncor Inc. Lease 86) in ‘*;\_’.ff;“”“'
'f‘northeastern Alberta, and the position ‘of ‘observation-. " .

Vc,sites (Appendix II) within' the ‘study area. .The. point
. from-whieh ‘the morning tailings pond observations SRR
*fwere made is shown within Site 5 i%'“;»vz L _, f‘if' 2
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APPENDIX

- LIST 'OF: APPENDICES. L |
- .PAGE ;:i_».
. . . . - S )(ﬂi" ‘,‘“ .‘-4“»‘
thescription of vegetation on Lease ‘86 prior to B S

" development as per Martens and Younkins: (1978) N R

7 in-thedir ‘report 'Reclamation Plan for Great Canadian N oo

01l Sands, Lease 86, 1978 to 2001"\ '? : 57

_~Description of sites surveyed on the study area- 'gp;f,"h\f[ft7
"¢ (Lease 8%) during the period 1977 to 1979. (See ‘ of

CIIL.

_ ~‘Wigure 1 for location of sites amd Appendix T for
"‘-.desription of vegetation types ) :

A

A‘;Table from Boag et al (1977) descibing the rate of :-;
. . decay of 5 grebes and 3 ducks: placed in Ponﬂ 1 (Sitef
-’5 - Fig. 1) during the 1975 season.;p IR .

_,Birds recovered from the surface or shorelines of
-{Vtailings ponds 1 and 1A (Sites 5 and 4~ Fig. 1) - R
.. ‘during 1977 - 1979 Species latin names are given in e
7f",1Appendix VIII.a_..gﬂ-Q : _ TR

."inean temperatures for Suncor Inc; Lease,.1977 - 1979{ - A
© . and the 27-yr mean.for Fort. McMurray, Alberta (Fig v;”"
”"f-hl) Temperatures in- °C. ';u- : o .

e

5¥f=”per month for ‘the period April through October of -
1977 - 1979 at both the major sites. (Nos.’ 55 6,. 12,

,.v13 and 16 - Fig. 1) ‘and all sites on the study area B

':(Suncor Inc Lease, Fort McMurray, Alberta - Fig. 1)

Common and scientific names of 198 species of birds

4recorded on' the. study area (Suncorclnc. Lease 86, For
McMurray, Alberta - Fig. 1) during 1977 - 1979, Dates R

= - of earliést and’ latest sighting of each species are:
15>4listed Wheré only one date -appears, ‘the. species has
" "only been" sighted once. All names conform ‘to- those

jlincorporating the changes 1isted in the- Thirty-second
.wSupplement to the A 0 U Check—liat 1973 - (Auk-90:
‘411-419) ERTL . : e
3 ,..':. B ‘_'A‘: L ..
sixe

TS

A ,V663f,;;‘ -

e

i

8

VL. Number of days of measurable precipitation and totalﬂff “'i“f
S _;-amounts in ‘mm for the Suncor Inc. Lease (Fig 1) By
1977 =71979, and the 27-yr mean for Fort McMurray, SR
ST Alberta.yf" T ‘___,u»';c.,> s 69
:WVII;y5Number of observation periods, numbers of waterfowl R
" “recorded; and the mean number of waterfowl rec0rded _l,“'“'

t

"*vtpresented in ‘the American Ornithologists Union: Checke
“1igt of North American Birds,,Sth Edition; 1957, &
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;57 Because the ponds receive heated slurry, they remain ice free G

.”7 making it impossible for them to leave the POnd area. With

1. INTRODUCTIO\ R TR

Commercial exploitation of - tarsand deposits in,northeastern

v

‘ Alberta began in 1967 following completion of the Suncor Inc

(formerly Great Canadian Oi(\Sands Ltd ) extraction plant north

of Fort McMurray (Fitzgerald 1978)(Fig. ) In 1978 Syncrude

-~

Canada Ltd commenced operations on a contiguous area north and '

west of Suncor Both extraction plants use the Clark hot water

S X 3 . .

process for separating bitumen (heavy oil) from the tarsand

(Trost 1975) Taiiings, a waste product of this process containing

some bitumen, sand fine mineral particles, water, caustic soda,

- /' .-

v”‘ and other extraction chemicals, is pumped -as a hot fluid slurry

e
/

into storage facilities known as tailings ponds (Intercontinental

/" -

Engineering 1973) These ponds function not only as waste disposal

areas but also as/water clarification basinssfrom which aqueous'v :f[fdgffﬂ~'“

/)
'/

:‘;[ materials may be recycled into the extraction prooess (Trost 1975)

longer in the autumn and become ice free earlier in the spring
than do natural water bodies in the same region (Boag et al 1975)
The bit en fraction of .the tailings floats on the surface

7dl of the tailings pond for a variahle period of time ranging from b‘u_ffsdt"’{l'lﬁll

/
hours to days, depending mainly upon the prevailing weather

/

Vo

: with which it comes in COntact, has proven to be a significant

.,1/~ L -~

- birds have contacted the bitumen their feathers become fouled

(l

conditions This bitumen, which is very viscous, coating anything o .,

hazard to birds making use of the pond (Smith et al 1975) Once ,g_gil”



.. FIGURE 1.

L
e

':tpond.nbservations were made is shown

SR Tl .
Location of the study areaeiSuncor Inc.“

t*Lease 86) in northeastern Albefta, and
"',the positlon of observation sites
r(Appendix II) within the study area.:.-':' .

.»i;The point from which tbe morning tailingsfle

..«

=3£within Site 5. Various stipplings denote gF

areas of numbered sites (Numbers 3 to 17)
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'continued contact, they often become completely mired down in this

‘s

' .material making even an exit onto the shoreldifficult (Figs. 2fand : ,f

N\

3) The loss of the insulating properties of their feathers plus

"

AN

’ian inability to move to 8 feeding area, dooms the birds. SR - '<::'_"1
‘n “- . G . AL A S
Once’ the ‘probles of bird*deaths in tailings ponds vas .
R "-"“: ov. :

‘_investigations to assess the kill rate at these ponds and to. o

"_frecognized (Trost 1975) both Suncor and Syncrude initiated

Y

‘desién and test devices that would deter birds from entering these X\'-ﬁ

-‘waters (Smith et al 1975 Dyke et al 1976 Boag et al 1975‘and

'1977 Gulley 1977 and 1978 Boag and’ Lewin 1986)

" The importhnce of assessing the severity of the bird kill

‘Aproblem and in designing a system to deter potential .avian users

”,_of the pond was reinforced by the fact that the Fort McMurray area

A} D

.is on a major flyway for western arctic wate£f0w1 and immediately

7:“ south of an important waterfowl staging area, the PeaceeAthabasca

delta (Bellrose 1976 Hennan 1972) Another consideration involved
the fact tha\\n/rthward migration follaws the 1‘70 c isotherm '

(Lincdln 1950) Thus, the possibility existed that early migrants

btmoving into the ‘area might find open water available only in the

‘warm tailings ponds and be. attracted into them in large numbers.

! Boag et al (1975) determined that members of thefsubfamily
/

fAythinae, in particular the ring-necked duck <Aythya collaris)

\,Vand the lesser scaup (@ythya affinis) were the waterfowl species

moSt commonly Tecovered frdh the Suncor tailings pond'. Also, in

conducting investigations on devices to deter waterfowl from

s

landing on natural ponds, they found that a floating human effigy

. was the only effective device of the 3 tested and that ducks of the

e . . : Coe ~
. i

]

L



FIGURE 2. Moribund bird on the: shoreline of = -

| .‘_P.»On‘d_:lb (site 5 - Fig. ".1.)_ L

S

PIGURE 3. Dead bird on the shoreline of

Pond 1,(Site 5 - Fig. 1).

R







\ the Suncor tailings pond.

indicated that migrating waterfowl may be more vulnera

; e

egenus Aythya were affected most by this device (Boag and Lewin‘

. 1980) They recommended that floa{ing human effigies be placed on'

The results of testing of the effigies on a tailings pond

during 1976 led Boag et al (1977) to suggest that the use of the

\
\‘/

effigies be continued and that a means of lighting the deterrents

‘at night be developed as they believed that most birds, entering

Vthe pond while the deterrents were in place, did so during darkness._

These recommendations prompted the study which I undertook

‘ from 1977 through 1979 on lands leased by Suncor The main objective

;of my study\was to deve10p a means of lighting the deterrents at

-_:night and to assess the effectiveness of this new system in @

(

t;diminishing the kill rate in the pond Because Boag a#: Lewin (1980)f |

le to .

‘Lbitumen fouling in these tailings ponds during spring igration ff,
“.than autumn migration, an. additional aspect of- this sfudy was tot.'f
: examine the relationships among waterfowl abundance in the area,

A spring weather conditions, and waterfowl losses in a large tailings‘ o

pond during this period Additionally, I looked for relationships i

between waterfowl losses during the summer and autumn seasons and

' meteorological parameters. e

NN
“



‘ijere described for the area (Appendix I) They included 1) fen

*'~fj2fforts are underway on sites where changes resulting from Qif:rﬁ

S " II. STUDY AREA
¢ g ’ ar ' a

- Thevstudy,area containing the . Suncor Inc oil sands extraction p_
plant and- effluent ponds is located 40 Km north of the town of Fort
‘McMurray (56 44 N, 111q35 W) in northeastern Alberta This . area is tﬂ
-'bounded on the south ‘and east by as yet unexploited land and to

- the north and west by the Syncrude Canada Ltd development (Fig l)

4

The study area 1ies within the boreal forest but has been
b}

:iseverely altered from its native state by the exploitation of the

_tarsand deposits. Prior to development, 8 major vegetation types _'

Tl g
S

, D
‘ (sedge and wilk ow or dwarf birch) 2) balsam poplar—willow—alder

.- scrub, 3) white spruce—balsam poplar forest, 4) white spruce—aspen
v forest 5) aspen‘forest 6) black spruce forest, 7) black Spruce—: e
tu.tamarack forest bog complex, and 8) jack pine forest Most of these;;
elboriginal cover types are now restricted to small remnants as 70/ ;'lﬁ
‘.of the 2225 ha 1ease has been cleared for development Revegetationf]tr#* P
N , _ 5 ,
iindustrial development have been completed The major habitat Idilitfl“:lﬁﬁii

;developed thro“ revegetation is a mixed grass and shrub type withhf-r""

'agronomic gr sses as the. dominant species "Various species of trees o
- :have been P anted in these areas."} 5*, f" '“ﬂbif”nf'f:pai ' s

There ere 4. natural ponds ‘on the Suncor lease prior to ,r;} R

. Cs
devel ment Twelve ponds were present during this study including

3 of the or inal natural ponds, 2 unpolluted man—made ponds,ii:l

Y

‘3 sewage lagoons, 3 bitUmen-contaminated tailings ponds and ';_,7

ol oil—contaminated pond L u'fft.i"' .7 L i' : ,; R A fV;”;p"

e 0 s i D

VA
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Two of the tailings pOnds were studied (Fig 1. The larger of _

the 2, Pond 1 (Fig 4), was surrounded by dykes composed of sand with B

. a clay core or overburden (a term denoting muskeg, glacial till and
. lean tarsand which usually overlies the commercial tarsand of the .

o area (Intercontinental Engineering 1973» The smaller' Pond 1A, was |

.\

P

psurrounded by overburden dykes The inner faces of - all dykes were

]

q L virtually void of living vegetation. The area of surface water °n.1.' .

B Pond 1 was 186 ha and on. Pond lA 56 ha Tailings flowed into ‘Pond .

u'l continuously except when the extraction pI;nt was shut down (1977

"f:between October 1977sand March 1978

_,'April 19—May 73 1979 May 21-June 8 August 17 21 and 25 28

e

'hlSeptember 2 4) Pond 1n received tailings only during the period ";Qg'f

’
-

F | g /2£:_=
Thirteen other sites,}including both aquatic and terrestrial

‘-'”
%4

A areas, were surveyed during the study (Fig 1) Appendix II details =

Vf;all sites surveyed and describes any physical changes or, disturbances :)fT’

“

ﬁ*‘that occurred at these sites during the course of the study Changes

) B

f*included total eLimination of a site, vegetation addition or removal

N\

vi,tand creation or elimination of an. adjacent waste (kitchen garbage,.-fi»grz

A

3:paper, wood plastic and some metal) diSposal area. Disturbances

:;1nvolved varied intensities of human and equipment activity on or ;:.H'-'

‘f fuwithin the vicinity of the site. ;'l‘

1_,




FIGURE 4. -

f';jfﬁsurveys were c0nducted : if.a:f.”'

. " ‘\ o

ipond 1 (Site 5= Fig 1) showing pipeline_jih..
v“ :and s*nd dyke in foreground, sand dyke infil_.
'hwlbackgroqu, overburden dyke to the right, j

h'”and,the pond surface Qith the pumphouse -
:;"jfloating on the righthand side. Photo wasbf"

B taken from the pOSition at which morning’fi

a2,
EE - I A

= 5@ e
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"‘a‘,le 1978 - April 1 1979 = April 23)

III METHODS
| The effdcacy of a human effigy deterrent system was‘studied
'during the Qpen seasons of 1977 and 1978 The effect of the addition ,-
"of artificial lighting of the system at’ night was Studied in 1979
thAll studies involving effigies were done in Pond 1 (Fig 1), and
“ran from April through October of each year.vf'_ ;i_\r ._s_% f
E The effigies were’ clothed men,»shaped from metal rods: Welded ;; i
ipto a: float platform (Fig 5) Clothes were" fluorescent red-orange fi,

'h‘.polypropylene coveralls (Fig 6) Thirty effigies were anchored

‘ﬁ7;each spring at regular intervals over th pond surface (1977'- May ,fi‘”

ﬁ;(1977 —-6 1978 - 9 1979 - 15), eithgr through breakage of the o
':'fframework or severance of anchor lines, occurred during the summer'f

\ *vof each year Effigies from the central area of the pond were mostbg,il

;:*‘often destroyed as they were more exposed to the wind Replacementvbﬁi'i

J..

estruction of some effigies:‘ ?

txeffigies were deployed to maintain numbers at a minimum of 24 prior f;;~'"

t'ijto the autumn migration (relative density 1 per 7 75 ha)

N o

Results obtained'by Boag and Lewin (1980) in their 1975 1976

Lo

.oi'study suggested that most birds entered the ponds at night and _3_fh=fhff

ufsome means of making the deterrents more visible at night might

'f f‘increase their effectiveness Additional Support for this idea was ,

vtj.found in a review of waterbird deterrent and dispersal systems for v“,?
’?'oil spills (Koski and Richardson 1976) They report that birds,~;"

"5'especially waterqul are deterred from some areas by searchlights. ﬂfv_h

The selection of a 1ighting sy te was based on a number of DR




FIGURE 5. }"Fr‘amework' ofrhé, ef'f‘igi'és,whi'c,h ‘were]"’ e

o -plaged: on _?énd 1 (Site_‘ 5 - Fig. 1) ﬂ . o

E <







;;‘i

level relative to the effigies

considerations While individual lighting‘systems mounted on each \
effigy would provide a more effective means of" lighting each
deterrent the problems with deploying and maintaining such a'
system (damage to parts of the apparatus through bitumen fOuling, d

loss of power through drainage of batteries, loss of expensive -
o )

VT eguipment if any effigies were destroyed and the difficulties'
S B
that weather COnditions might haVe on’ regular on—pond maintenance

5[ of the system) were deemed to be greater than the potential

benefits Thus I chose to light the effigies from a shore-based

apparatus, a searchlight

The light system selected was a Crouse-Hinds, 61 cm, rotating,:'”.“

single—drum beacon (Supplier - Henry Electric Ltd i Edmonton) The

light was a 500 watt, 120 V bulb producing 800 000 beam candlepower.'.“>7

The beacon rotating counterclockwise 12 times per minute, f_‘u

illuminated each effigy briefly every 5 seconds Suc 5a.systemlpe-5¥“

required Canada Ministry of Transport approval

The light was mounted on the pumphouse which floated on the

surface of Pond 1 (Fig. 7) In this way,.the problem of fluctuatingj;ﬂ~'

'ﬁ{ water levels was overcome as the pumphouse floated at a constant

Opting for a large searchlight also presented some problems

including the construction of support and protective structures forrfff‘gff

. LTI : AR

e

he beacon. In order to restrict the beam of light to the pond

' surface, we: built ‘a. number of guards around it (Fig 8) »
While the original plans called for installation of the lightbﬁ"f
during 1977 with commencemen? of its operations in the spring of

1978 a number of problems delayed the installation until welb into'f:ﬂ; B

15
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1.FICﬁRE'Z; ~ihe.reteting beaconfohfthe puﬁphouse7‘

at Pond 1 (Site 5 - Fig. ).

Exhgf?;?iévgﬁfé;:'The éuerds Which here hlacee ereend the'fé'hv‘f" -/
:' ?;gelf;rotating beacon at Pond 1 (Site 5 ‘fhfi;jhhih{.
| fifFig. 1) Sheet metal guards were uSed Hthij}h7%i;h f;'2
’ ”ff:fabove and behind the beacon while | B

=;bﬂred—orange plexiglass guards were-f;},fiﬁgh

| 7ffused in front of the beacon.;;.: e e *'~v--.-”1
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A

i 1978 As I felt that a full.season s use was néeded to test adequately
’{ the effectiveness of the light system in increasing the déterring
'effect of the effigies, I decided to extend the study another year.

I therefore used 1977 and 1978 as years with the effigies only and
;é§ 1979 as a test year with the effigy-light system. . " " L
Evaluation of the effectiveness of the effigies, following

f§%§a¥ the approach of Boag and Lewin (1980), vas based on the premise that

' 'ﬁgh _the presence of effigles would discourage the entry of Waterfowl

2% 1into the pond and thereby reduce the numbers of birds becoming -

> 4
,E;,a

oG

fouled in it. I postulated that lighting the effigies at night S -
would enhance their -overall effectiveness. To make the evaluations,
the number of birdS’exposed to and entrapped in the pond had to be ‘

determined for each year.- ’ .§

v

The number of birds entering tailings ponds 1 and lA (Sites

I

5 and 4 - Fig 1) were determined through regular shoreline surveys

during which dead or moribund birds were collected The species,
. f ' |

whenever possible, and state of decay\for each bird were recorded
0 Time of death for each ‘bird was determined frem its state of decay

using the guidelines developed by Boag et al. (1977)(Appendix III)

Avian presence around the pond was gauged by recording the

-

- number and ‘species of all. birds seen or heard on, above or around

R

T the pond during a 1 hour survey. These surveys, vh;ch undef normal

D ':"circumstances.cb;QEnCed 45 minutes before sun se, were conducted o

from a vantage point on the northdwest dyke of Pond 1 (Figs. 1 and
--4). The timing of these survays was such that they overlapped as
much as ppssible, the daily peak period of migratory activity as

:,reported_by Richardson.and‘Gunn (1971). L ‘ \;3



, Surveys conducted at 14 sites other than Pond 1 (Site 5 -

A Figl 1), provided additional indices of avian abundance These sites

included natural and man-made ponds, naturalland disturbed land

areas,and a stretch of the Athabasca River Physical changes occurred
.‘at all sites over the 3. years of the study (Appendix IIi To lessen |
A the impact of these_s#anges on the estimation of waterfowl abundance,'
lonly 5 sites (Nos..S 6, 12 13 and 16 - hereinafter referred to as

. the major~sites - Fig 1) were used for a detailed analysis of

' éwaterfowl numbers._These sites were the ones. that underwent changes

.least likely to influence the levels of waterfowl use (Appendix II)

and they accounted for between 84 9 and 94 6Z of each springs

L Nwaterfo/lfsightings (Table 1)

Surveys were conducted from a vehicle or by foot Observations . |

were aided byDusing binoculars or a épotting scope. k
~ Boag and Lewin (1980) used . shorebirds in their analysis of t'
' effectiveness of the deterrents For this study, I chose not to
ﬁ__include them because' 1) they ‘did not exhibit any reaction to the
presence of the effigies or‘the.lighting system any time they were

) observed in the tailings pond area, 2) the shorebird kill appeared

to be directly related to the relative areas of 'beach‘ present

around the pond (during 1979 when the pond level dropped 0.63 m in )

the month of August and left much more 'beach' area exposed
:increased numbers of shorebirds were recov;red from the pond.
: f(Appendix IV), and 3) the total number of shorebirds recovered from
;the pond made up such a small percentage of the total birds

recovered (1977 - 0 04% 1978 - 0 037, 1979 - 0 082)(Appendix IV)

19
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b

Therefore in evaluating the effectiveness of the 1lit’ and unlit
effigies, I confined my analyses to comparative numbers of loons,‘
: r

'grebes, geese, swans, ducks, and coots Consequently, the use . of the

' »term waterfowl in this study, denotes members of the following :

Ai"families or subfamilies' Gaviidae, odicipedidae Cygninae,

' Anserinae, Anatinae, Aythyinae, Oxyurinae and Merginae. In addition,

.~ the American coot (Fulica americana), from the family Rallidae,

‘was- included in the waterfowl category.i. s ;, ’ _jz‘ "

'} Since Boag and Lewin (1980) suggested that waterfowl may be g

‘j,more vulnerable to bitumen fouling during spring migration, I have -

~sanalyzed data for April—May, June-July, and August—October in each

; ,'.-..

; fof the 3 years.;p dii..ﬂi S g*xll_ff;;'

o Data were compared by using the Kruskal-Wallis one—way

analysis of variance or. by chi—square analysis. Differences were

P

considered significant if P<0 05 .

21



"IV, RESULTS AND DISCUSSION
The numbers of waterfowl recorded at the 5- major sites during

the spring, summer, and autumn seasons. of 1977 1979 (Tables 1 2

' and 3) show 4 important patterns some sites were used ‘more than

others both within and among years, species composition of waterfowl o

, recorded differed among years,,total numbers recorded changed with
‘.the seafons, and total numbers changed with the year

The number of waterfowl recorded at each site seemed to

’;/reflect the physical and biological properties of the site. Two of

‘.the major sites surveyed (Sites 5 and 6 - Fig. 1), seemed to. attract‘:
“waterfowl particularly in the spring They atcounted for between :(;:‘
’-48 and 69Z (Table 1) of all waterfowl sighted during April and May
:of each year..Although Site 5 does not provide any areas for ;\’
dfwaterfowl to land safely, feed or nest (because birds becomeﬁ
";fouled in this pond), it is a relatively large body of water and'iS'fw

1ocated adjacent to the river which may be a visual migratory cue _[

"'.j}(for passing waterfowl Many of the waterfowl counted over Site 5

Zf'particularly during the spring, appeared to be birds following the TT 1

"-V’river on their northward migration and continuing to. fly in a

f{fstraight 1ine rather than following the bend in the river south of

"1.?:Site 5 (Fig. ) " site 6 provides excellent 1anding and feeding areas,f“ S

.‘/ﬂ /

’but only 1imited nesting sites. The numbers of waterfowl recorded

1at Site 6 during the spring depended largely on when spring breakup f'f':‘ :

| J",occurred on the Athabasca River. A stretch of the river opposite

~and to the north of the study area remains open throughout the year :

2
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as a result of warmed waters returned to the river from‘the process
 plant. This area and Site 7 (Fig l) comprise the only open and J
: unpolluted water available to waterfowl during the early spring.,When B
‘ice remains on the river late into the spring (as it did in 1979),.
::waterfowl congregate on open reaches, resulting in the higher counts |
recorded at Site 6 in that year (Table 1) | |
. The other major sites (Fig 1) were more attractive to S'
Fwaterfowl during the summer or autumn (Table 1y. Of these other sites,"
'h'Site 12 was the smallest (Appendix II) but provided an. excellent |

-'feeding area, especially during the summer and autumn. Site 13,

.vnext smallest (Appendix II) has a: limited number of nesting\areas f,i

| '*fand is a good waterfowl 1anding Jnd feeding area. Site 16 is the i

"T;optimal waterfowl area on the study area as it provides excellent

'Pil-'landing,'nesting, and feeding areas for all types of waterfowl in the’»‘f~'>‘-"

‘harea Numbers recorded at this site during the autumn of 1977 and
“eu71978 (Table 1) may not be representative of actual numbersﬂpresent,gh”
:;.as the number of surveys conducted duringithose years was'small o
1l“because of site access problems (1977 19’.1978 7,)1979 36) “
| | Numbers of waterfowl regprded at’ Sites 5. and 6 during the v;,i?:
‘ autumn of 1979 were much lower than in eitherkof the previous 2 yearszttf

N

":(Table 1) These figures suggest a change in the autumn migratory

v*f pattern over the study areaain 1979 Since these low counts are i

',supported by similar findings on the Syncrude Canada Ltd lease g ,
:(Keith Yonge - persbnal communication 1979) I believe they reflect !
'g»an actual change in numbers and nOt a sampling bias..iyf ‘

In summary, the differences in the levels of ‘use at each site

:r; within years, depends on the nature of the site, its 1ocation h.

&,. .

;_..\.g_.)

e R N
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been displaced north by drought conditions on the plains.xiffifi=v'

o weather conditions. -

. L T .
. ) .
. : © e *
L .

|

relative to flight lines", and :the'wavys in which aate'ffawl use it.

Differences between years reflect the levels of waterfowl numbers in

the area,_including changes in numbers because of the effects of

-,
~

//idlustrate changes in species composition recorded within and among

years (Table 2) During 1977, the highest numbers for: 5 of the i

i-species were recorded during the spring Only the peak counts of L

mallards (Anas.p_gtyrhynchos) and ring-necked duck were recorded

1 during the summer. I believe the counts of this year reflect

" conditions for years with early Springs as the result of warm

témperatures Higher numbers of pintails (Anas acuta) and green—winged
teal (Anas crecca) were counted during the spring of 1977 (Table 2)

This may reflect a significant northward displacement of birds from

o of widespread drought conditions in that year (Environment Canada d’

1977) Derksen and Eldridge (1980) reported exceptionally large numbers {5Jnji-ﬂ5“

of pintails in Alaska during 1977 these birds were assumed to have

Counts of ring-necked duck were highest during the summers of

: all 3 years (Table 2) This reflects the presence of a breeding

population on the study area and the fact that this species was ]k"‘““"

. seldom recorded during spring or autumn migrations. ,’;

o

In 1978 the highest counts were again recorded during the j‘fﬁf:'

g spring for 4 of the species. Peak numbers of green—winged teal were ;fj'-

recorded during the autumn but they and the highest numbers recorded i

.

for most species during 1978 were recorded during migratory periods.ngf':“’

Numbers of 6 waterfowl species have been examined to help ‘,v 1 .

S more southerly breeding grounds (Calverly and«Boag 1977) as the result 'Vf

zaf'



"v;ﬁfwithin the different categories of waterfowl are given in Table 3

s " N . N :
! D . . L .

L The Spring counts for mallards during 1978 ‘and 1979 were higher than

Vin 1977 partiaIly because of conditions relating to bneakup of ice

on. tﬁe Athabasca River. During years in which ice breakup is late (as'-”

in 1978 and 1979) high numbers of mallards are recorded among ice

'Vviflows on: the river immediately following breakup.,Counts pf mallards

S at Site 6 (Fig. 1) for the springs of 1978 and 1979 accounted for .

' :1.30 and 41% of the respective years total counts of mallards

©

Highest counts during 1979 were recorded during the spring for -

(,"s
<

-3 of the Species and during summer for the others. The species with

ihhigh spring counts are. again an indication of the presence of greater

"numbers during migratory periods, while those with high summer counts '

g reflect their increased presence as breeding species on the study
'l”farea The significantly higher counts of mallards during the summer j)
:}of 1979 also indicates that a greater number of this speciés remained

t.on the study area to breed

«f Data on the range of numbers recorded for individual species f;”fjf':

) 7uthhey show that the highest number (1287) recorded ‘at a single "ht'

"f?observation were of snow geese (Chen caerulescens) at Site 6 (Fig. 1)

”i-fon September 15, 1977 Highest numbers of individual species of

'jdabblers or divers recorded at a single observation were made during

,s,the spring of each year with the numbers of dabblers much higher than

'. hose of divers Highest numbers of American coot were recorded during h

":the autumn of each year, a time when the young of the year also Were
N counted._ffu'-' B |
In summary, the species composition of the waterfowl counted

27
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'changed both within and among years ‘as a result of a combination of .

fadtsrs Of primary importance is the influence of weather conditions,'h
both in the region of the study area and 1in other regions, on the Lo

migratory movements of waterfowl through the area Other factors -

.include changes in numbers of certain species remaining on the study o

R y,area to breed possibly because of changing characteristics of the B

local water bodies or because of the weather conditions during sprlng

| ».migration Of some importance is the element of chance during censuses,.'

'”7waterfow1 recorded,

'/"sﬁiﬁ977 and 1978 the highest mean numbers of waterfowl per observationﬂf'w '

A"“:f}f period were recorded during the spring (April-May frable 3), While in‘fi

. ;:i_gi difference in 1979, from the previous 2 years, reflected the large
7ufffnumbers of waterfowl recorded at Site 16 (Fig ) during the Summer:_7frizﬁ

'w‘g_(Table 1) These large numbers were attributable to a greater f‘tl,:gig e

“t#,fpopulation of breeding birds which stayed to nest at this site

‘1;_yprobab1y because of climatic influences during the spring of 1979

i;in that by being at the right site at the right time and on the right 1§

.day, a large number of a particular species may be recorded that

L

' fotherwise would not have‘been seen, for example, the snow geese on.

*7Sep%ember 15 1977.[»'-*"

e Like Boag and Lewin (1980), 1 found that the number of

bn the study area differed among months (Table Iy [_1;f
s‘ 9 and 10//"ppendix VII) Boag and Lewin s data (1980 : Table 6) f?w'
4!§te'a Fencreasing number of waterfowl until a peak was reached 'Virhfa

'lf’ferl followed by a rapid decline My data show that in both

el

1979 this peak came during the summer (June—July Table 3) The Ql,'hf; Ll

‘

“.'(see next section) The difference between Boag and Lewin 8 (1980)

-k

data and mine may also be attriﬁutable, in part, “to procedural
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wl,FIGﬁRﬁi9} }Mean number of waterfowl recorded at the major
>ﬂ,fsites on the study area (Nos.sS 6, 12 13 and
16 =~ Fig 1) during April --October, 1977 - 1979

’(See Table 1 for totals and Appendix VII for data )}
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‘_ FIGURE 10T Mean number of waterfowl recorded at all sites { B
5 .

.;xeon the study area (Fig. 1) during April - 0ctober,.;',-3f'

;;f”ﬁ' 977 - 1979 (See Table 1 for totals and

~ff;?f-:'f”v_rg Q'Appendix VII for data )
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differences among observers and to their familiarity withxthe sites,
the timing, number of,, and site at which obseryations we%e
. conducted ,They may also‘reflect_differences in numbers of waterfowl

~in the area at the specific time when censuses were done.

The number of waterfowl recorded each year varied considerably.

(Table 1:: 31 013" in 1977, 19 543 in 1978, and 34, 311 in 1979) Total
‘numbers counted during 1979 are similar to 1977 but apparently for ‘
.different reasons. Cool spring weather conditions (Appendix V)

-

resulted in slow melting of ice-cover on northern lakes and rivers

forcing waterfowl passing into this area to seek any available open »‘i o

. water‘they could find Ponds in the study area opened earlier than
'.vthose farther north and as a result, an increased number of

B waterfowl remained in the study area to breed (Table 1) Thus,.in

1977, conditions farther south were responsible for higher spring

I counts whereas,in 1979, conditions farther north‘were responsible,
for higher summer counts. ‘ |

Use of Boag and Lewin s (1980) assumption that the number of

waterfowl liable to be fouled by bitumen in the tailings pond could '

be predicted if ‘the relative numbers of waterfowl in the area were

known each year, enabled me to mﬁke a number of predictions (Table
‘ - _ )

4) on both a seasonal and_yearly basis by’using the_data_from‘Table“

3. | . ,
These predictions, like those made by Boag and Lewin (1980),

assumed'that conditions on or about the“tailings pond (Site 5 - Fig.
1) remained unchanged from one year to the‘hext This assumption was

valid for 1977 to 1978 but not for 1978 to 1979 The change in the

33
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TABLE 4 -“Number of birds counted at»the major sites (Fig. l)f o
S " in 1977, 1978 and 1979 and a prediction of the -
‘<numbers.(index),of oiled birds based on 1977 as 1,00.

| ;\{Ja‘ f"»'n» o191 1978 1979
dActual numbers counted (Apr—May) 71 2 X 39.4 ;df- 65.5 c f‘$\\
Index of predicted number fouled 1 00 : 90.55, S 0.92 S

‘nActual numbers counted (June-July) 35 l‘fﬁ ; 29.2 f:80.7» -
~ Index of predicted number fouled - 1 00 " ¢ Q,83b C2.30 |

L Actual number counted (Aug-Oct) 31, 9_vvff226;2 . 36;0 = - |

' fIndex of predicted number fouled ':1 oo 0.8 13 T
Actual numbers counted (Apr-Oct) 45;2‘v,1  31;7‘”> vi57.9v'_ RN

Index of predicted number fouled ©1.00 0,70 »1;28’ O

Mean numbers - based on data in Table 3.
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latter case involved the addition of night—lighting of the effigies."
| The number of bitumen—fouled waterfowl recovered from Pond 11is
recorded in Table 5 All fouled birds recovered each year had died in y
that year based on the rates of decay (Appendix III) The extent to
which the predictions of Table 4 are supported is presented in Table ‘
6. These predictions for 1978 were not upheld in the spring (22 vs
12 - Table 6), nor the autumn (17 vs 48 = Table 6) but they were in.
the summer (7 Vs 10 - Table 6) . In 1979 the spring prediction was l.,
not sustained (36 vs 195 - Table 6), but the summer (18 vs 19 - Table
B 6) and autumn (24 vs 23 = Table 6) predictions were sustained Based
.t on the full season, predictions of total waterfowl recovered in.1978
(48) were different fer actual numbers (70) recovered as they were
| in 1979 (87 predicted vs' 237 recovered) ;
Therefore, because the number of: waterfowl recovered during the -
t‘ quﬁng of 1978 and 1979 and the autumn of 1978 were different from |
//f;qthose predicted I/examined other factors which may have been
o different between years and thereby influenced the rate of bird :;i |
fouling in the tailings pond.v:}:~l:h : L
In examining other possible factorsvwhich may have influenced S
i numbers of waterfowl being fouled in the tailings ponds, T started
' with %he deterrent systems used on the pond As Boag and Lewin (1980) ))"
pointed out, placement of the effigiegﬁon the tailings pond decreased | :
the 1evels of bird fouling in it. Therefore, I assumed that the |
| effigies on the pond during my study had the same effectﬁ’and if they
were present each year, this effect should have been equal for all

years. There were however, 2 variations in the deterrent system

during my study. The first involved the dates on hich the new effigies

\
i
\-
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'; TABLE.6J - Predicféd and aéfuai_ﬁumberébof VatérfOWIfﬂb"‘
' " recovered from:Pond 1 (Site,SA—:Fig.ul).ﬂd S

Lo

7 season .. 1977 . 1958 - . __ 1979
ceo -7 Actual Predicted - ‘Actual-Predicted Actual Predicted

B

CApr-May 39 - - 12 22 15 36
 "anerJg1yv‘ 8 L= 'u;‘..-lo o 7 n' "Vf' 19 S v_'18-'"

Aug-Oct 20 - —- 48 17 3

Total .68 == 70 48 237 87 .

: jégaséd_on_Tabié 4'{i ﬁ  
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. were placed on the pond (New effigies must Ef placed on the pond

’each year as those of the previous year are destroyed during the

.6

winter ) These dates varied from one year t& the next (1977 - May

v

_:16 1978 - April 1, 1979 - April 23) Based simply on the variation

~ in placement date, I would expect that if numbers of waterfowl

e Eover the pond were equal for each year and if the effigies were in -
-’fact effective at. deterring waterfowl the spring kill would be 1‘
-lowest in 1978 highest in 1977 and somewhere between these levels
‘tin 1979 Fluctuations in waterfowl numbers over the pond from one
: year to.the next would influence these expectanions;:Data from Table ;.“"b
3 3 shows 1977 to have the highest spring mean waterfowl numbers with '
S ///ff’fﬁg
’ Mf.1979 the second highest and 1978 the lowest Combining the mean ﬁ j\ o
:_;numbers of waterfowl counted with my expectations of kill based on ‘f)_""'

& - .

:‘effigy placement date, I would predict that 1977 would have a fairly -

‘if_ihigh kill 1978 a low kill and 1979 a kill somewhere between that of ;i’".

N ffﬁgthe previous 2 years Referring to Table 4 it is apparent that the'gfs.r

“; predictious are realized for 1977 nd 1978 but not in 1979 when the'
B kill /ecorded was the highest of the 3 years. jflﬂ J ‘ =
| The second variation in the deterrent system was the additionif”

\fof a lighting apparatus to it I postulated that by making the -

‘”"f:effigies more visible at night their overall effectiveness would

Lo ;fbe enhanced and , as a result, the bird kill W°“1d decrease As 1979 .:'f

ﬁiﬁwas the only year in which the light ‘was operating, 1 W°“1d expect

4‘the 1979 kill to decrease This prediction is not . supported by the :

data (Table 4)

Another factor that might influence the rate of bird k‘ill in

o S o P - R |




. the tailings ponds was the condition of the weather during each of -

'the 3 years Several predictions on the potential effects of weather

- on the incidence of bird fouling were. made 1) cold Spring temperatures,

*delaying ice—breakup on natural water bodies, would decrease the

'amount of open water available to waterfowl and result 'in increased f

.'»pressure on birds to enter the tailings ponds, 2) increased number of

tdays with measurable precipitation, may have increased the chances

»

1=of birds entering the tailings ponds, as birds flying under such

B 'vfconditions teﬁd to fly low and may seek shelter in any open and

"fjrelatively sheltered pond (Richardson 1978)
The study area s mean monthly temperatures,’as recorded by

'UﬁSuncor Inc personnel for the years 1977 to 1979, and the Fort

.'.MCM“rraY 27‘Yr meanS, as. recorded by the Atmospheric Environment }'Ef“f'

L \Service, are given in Appendix v, Appendix VI gives the monthly

: *samounts of precipitation and days of recordable precipitation for

‘"d{fﬁthe study area during 1977 to 1979 and the 27—yr means for Fort

s

Following the same approach to the data on weather as Ifdid
'ﬂg‘ffor mean numbers of waterfowl and the deterrent systems, and using

"ithe temperatures given in Appendix V, I predicted that April-May

i h(spring) conditions were most favorable during 1977 with a spring

{”mean temperature of 10 4 C favorable during 1978 with a spring

mean temperature of 6 4 C, and 1east favorable during 1979 with a

o

"'spring mean temperature of 2 8 C The 27-yr spring mean temperature Vitpi j:ji

‘i-.of 5 1 C indicates that both 1977 and 1978 were - warmer than normal

' while 1979 was colder.

.
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Consideration of the effects of the mean amounts of precipitation
’and percentage of days with measurable precipitation is important‘

during each of the spring, summer, and autumn seasons I have assumed
. that the lower the amountahf precipitation, and most importantly, the
’ . 3 ,

.flower the percentage of days with measurable precipitation, the more
‘jfavorable the conditions for avoiding entry into tailings ponds by .

passing waterfowl

' From the data presented in Table 7, the following mean amounts “*

of precipitation and days with measurable precipitation can be
i determined 1) 1977 - Spring 4 3 mm during 21% of the days, Summer

~s;,4 0 mm during 397 of the days, 8ﬂd Autumn' b 7 mm during 26% °f the

ulfdays. 2) 1978 - Spring 6 6 ‘m during ZIZ of thh days,‘Summer b 1 mm d‘

;‘Z of the days, and Autumn 5 1 mm during 58% of the days.n’,}f

if;'3).1979 - Spring. 8 3 mm during 312 of the days, Summer 8 5 mm during

~ ‘,'38% of the days, and Autumn 4 8 m during 3sz of the days All of

: these years may be compared with the 27—yr means from Fort McMurray —‘ :

'vﬁifSpring 3 1 mm during 28% of the days, Summer.:5 6 mm- during 392 of if};;”}"'

ilf*the days, and Autumn 4 6 mm during 342 of the days. jdii‘;f“x::

Comparisons between each of the 3 study years and the 27—yr ,h'

: ”4Qh>:

“‘7:f‘,means led me to make the following predictions° 1) 1977 --with both fl':'mli

7,;amounts of precipitation and number of days of measurable precipitationv o

g EIT AR,
'”throughout the year lower than the 27—yr mean, the numbers of

'.ff'waterfowl entering the pond should not be(greatly influenced by

' rainfall 2) 1978 - with low number of days of measurable precipitation‘h'fi‘?{:h S

L

~'};and only slightly higher or lower amounts during the spring and summer,-"‘

't»bird entry into the ponds should not be seriously affected during
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_ either‘séasbn. However, the autumn records of amount‘and number'of E

,v days of measurable precipitation are both very high and would :

y indicate that rainfall might have a significant effect during that

‘season. 3) 1979 - the number of days of. measurable precipitation and :

o eSpecially, the amounts of precipitation were very high all year, -
':leading me to predict that rainfall might have a. significant effect

~on number of waterfowl entering the ponds.

Data from Table 5 supponts these predictions with 2 variations,':'

both during 1979 The first involves the spring, a time of very high

: tl‘waterfowl kill which is however more likely to: be attributable to cold

"\

temperatures rather than increased precipitation. However, the f

";-increased precipitation was likely an additive factor in the kill

'i“g_levels The second variatiOn occurred during the autumn when e
S - B
e precipitation levels were only slightly higher than normal Any e

e

increase in precipitation 1evels would haVe been compensated for in G

- D, ._.s,.

”the kill levels by the much lower numbers of waterfowl sighted in the .
: “'vlltailings pond area (Sites 5 and 6 (Fig. 1) - Table 1) These 1ower
'Afxnumbers suggest that fewer birds would have been susceptible to the ‘ff‘if;'

"Viifeffects of the increased precipitation.“:f” L

A final weather factor which might influence the numbers of

<

v ”f;:iwaterfowl entering the tailings ponds is" the presence of fog banks

'wjover or around the ponds (Richardson 1978) Croft ‘et al (1976)

'g_conducted a preliminary investigation into the magnitude of fog

”’fftOccurrence in the Athabigga Oil Sands area. Their findings 1ndicated

'“that fog might be expected more commonly near the oil sand plants. -ﬁ

‘ff_than at Fort HcMurray, but that predictions of expected days with fog

42



'could not Be made using the information at their disposal While
[

occurrences of fog were noted during this study, detailed recordstof

t

N individualpefc "w£1e not kept with the exception of an incident on

May 15, 19791 ite, Pdnd 1 (Site 5 - Fig. 1) was ringed by fogn

.f'with<t 6 are }fast, and north of the pond fog covered During

" the mog g:.'ff; rrvation period on this: day, 569 individual

) Also, 129 waterfowl were observed landing or as
;a-the pond during the period commencing 30 minutes '» i;

before su:l and continuing for 3 hours (54 77 of 1979 s waterfowl

‘kill at- Pof' - Appendix IV) (During this and other poor weather

;'conditions,; ks already in the pond may act as decoys attracting

Fothers:into pond ) I could therefore, in this instance, relate the

T;occurrence of a large number of waterfowl over the: pond and the presence'

'~fof fog with a large entry of waterfowl into an effigy—covered tailings
i"(-pond

After

ted over the pond (23 87 of 1979 s total waterfowl -

43

tifying those factors which may Potentially influence S

v‘the entry of birds into tailings ponds, and showing that these factorS"{ff-;'

A

‘findividually help to explain some but not all of the findings of this pif;if‘

'51f;study, an attempt to integrate the factors was made As the percentage ff‘.

idiof kill recorded each year varied among seasons (Table 5) I looked

if’ffgfon the factors most important during the individual seasons.;n

Assuming that the most important factor is the mean numbers of

tfv_waterfowl recorded on the study area because these numbers reflect ;ﬂf»]fr5"

o

L: the potentisl levels of use waterfowl might make of the tailings ponds,ﬂf;jvgﬂf'?"

IY'I first examined the results of my predicted kill levels based on.

.ithese mean numbers (Tables 4 and 6)



v

Table 6 shows that the kill was accurately predicted from
relative numbers of waterfowl for all seasons of each study year
-except the Springs of 1978 and 1979, and the autumn of 1978.,
In examining factors felative to events during the spring .
. o S |
(April - May), 1 p?inted out that” cold Spring temperatures may he ' ’
i , :

important If the mean spring temperatures, the mean numbers of

waterfowl, and the recovered kill are examined (Table 8), an: impor-ant -

relationship is evident (Fig. 11) Because the temperatur ‘

1

~inverse1y related to kill (ie the higher the temperature, the lower '

“”, Tthe kill), I postulated that by dividing the mean number of waterfowl

\
- A

'}recorded by the mean- spring temperature, and relating this Value to

'the recovered kill,_that I would be able to. develop a means of

S predicting future kill levels from recorded numbers and temperature.
’Figure 11 illustrates the results based on the relationship among T,vf R 'pi

o

'numbers,,pemperature,,and kill of waterfowl for both the major and
'all sites (Fig. 1) This relationship suggests that it may be pOssible ,ﬁlfv'
-f:@{fto estimate the kill of waterfowl in the tailings pond based on the ﬁ55§

L AL : o L
vg.mean number of waterfowl counted in the area and the spring temperature' A

s recorded for the area.::'

Af;.ﬁifff:‘ The displacement of some‘points from the ‘mean slopes (Fig 11)
o .' \V.»' ]

‘-,,

"”*1}Lmay be attributable to the placement dates for\effigies,.a83uming

lf;:that the earlier the placement ?f effigies on the pond the lower ;L}yrlfffghppﬂ?;t
"kﬁff;i_’g;:the expected recovered kill The slopes of the lines (Fig. 11) may | | |
":ﬂha%e been increased by factors other than mean numbers or temperature, ]?Lﬁ
.Pfji?for example the presence of fog during the incident on May 15, 1979.‘1.”
'lvziﬂowever, rather than the fog, 7he fact that a 1arge number of NEE

vist-Waterf0W1 (23 82 of 1979'3 total waterfowl count at this site) were ['”:'
L ETEE e :
o , : il | .

o
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TABLE 8

Mean number of waterfowl sighted (Table 3),,|

j"mean spring temperature (Appendix ), and

o recovered waterfowl kill (Table 55 for the -

<months April and May. at the major sites

-

";'(Nos. 5, 6, 12,-13, and 16 ~ Fig. 1) and

'”e;all sites (Fig. 1) during the years 1977 -

‘Af;Yeat

1?351977.:' 

*~s1978j‘j

1979

Mean Number Sighted :

.;_Temperaturef_ﬂ?

Major Sites ALL Sites’:
’;*;71;21 ’.‘32L3"

Rt

f65:5: ‘i' :25;4; »:I“

. ,:'1054:;

S ._.':2‘: 8‘

39
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'FIGURE 11. Relationship among the mean number of Vateffowl :
'counied at both the majo;' and.ali sites '(Fii'g.k D,

.th‘e. mean April-May temperature, and the number

- 5\,»&0’1" waterfowl rec.overed' from Pond. 1 -(Sj.te 5 - Fig. |
1), 1977 - 1979. (Data from Table 8.)

2
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present over the pond at a time when 1itt1e open water other - than |
tailings ponds was available for their use, may have been the reason
- for the 1arge influx of birds into the poﬁd Therefore, the fog may -
,simply have been an additive rather than a. causal factor

: Conditions important during the autumn of 1978 which maybaccount |
for the difference between the recovered kill from that predicted |
(Table 6), -were those associated with days of measurable precipitation

and total amounts of precipitation (Table 7) The 1evels of both. of

'-'ithese factors were much higher than normal during the autumn of 1978

R (days with measurable precipitation - 71% over 27—yr mean, total

precipitation - 927 over 27-yr mean), and if we assume that the birds N
were responding to: the rainy weather in a manner similar to that _f“’*r*
| described by Richardson (1978), this might account for the much
higher Kill levels.l‘i e | |

Questions regarding the effectiveness of the effigies as

k; deterrents may be addressed by examining 2 points The first of these
‘relatee to the fact that, as Boag and Lewin (1980) pointed out, the

human effigy was shown to be most effective 1n deterring members of the
‘genus A _x;_y_, Comparison of data for kill of _Z__Z_ spp from Boag
;»et al. (1977) and from this study (Appendix 1v) shows that members
of this genus accounted for the: following percentages of total

o ’ !

waterfowl kill 1975 (without deterrents) - 36%, 1976 - 23%, 1977 -

18% 1978 -»72 and 1979 - 23Z These data suggest that while there

have been significant fluctuations in the 1evels xf kill of Ayth

1

‘the kill has never reached the level that was “evident in 1975 prior .

to the ‘use of deterrents despite recording similar or increased numbers o

of members of'the;genus (Table 2). .

i



~—-—f-’(//’\\\The second point relates to the date on‘which'deterrents weren

deployed on the pond surface The fact that deterrents were placed on

Y, [y

Ithe tailings pond 1ater dn the springs of 1977 and 1979 seems to have

~ both years . », Lo T T = '»‘- o ';

S

been a factor adding to the kill 1evels recorded during the springs of

Both of the above points 1end support to the contention held

: by Boag and Lewin (1980) that the effigies were effective devices for

; deterring waterfowl from entering tailings ponds

Evaluation of the effectiveness of the light system is B

‘handicapped by atypical weather conditions in 1979, especially during

' the spring. Besides significantly lower spring temperatures (Appendix .

S years. During 500 hours of observations made at Pond 1 (Site 5 - Fig. 1) 5'f-’

o) -
o

'V), the incidence of waterfowl entry into the tailings pond during

‘bdaylight conditions was much greater than that recorded during previous

o (T

= vvbetWeen 1976 and_1979 only 15 waterfowl were observed entering the pﬂl

‘zpond (0 03/hour), whereas dpring the 46 hours of observation in April

ifand May of 1979, 129 waterfowl were observed entering the pond (2 80/

'hour), albeit all\in 3 hours on May 15 The reason fon testing a lighted

’_,-effigy system was the suggestion by Boag and Lewin (1980) that most

sl ’

ki1l in 1979 entered “the pond during daylight, adequate testing of the

,light system during the spring was. impossible. Looking at 1979 s»

- summer and autumn data for waterfowl numbers (Table 3), waterfowl kill

V.
(Table 5), and days and amounts of precipitation (Table 7) it can be

Pl

~

seen that’ kill levels are as expected if only waterfowl numbers are - ,‘

examined (Table 6),,but lower than expected when the effects of higher
a ™ s

i - PR A

‘;birds entered the pond in. darkness, but, as at least SIZ of . the recovered »"'



o

‘vnumber of days of and amounts of precipitation are incorporated with

b"these numbers As previously mentioned, the lower kill levels

frecovered may be attributable to 1ower numbers of waterfowl present :

4pin the pond area (Table 1) during the autumn, however the fact that

'~ithere were lower kill levels recorded throughout the summer and

autumn of 1979 may be attributable to the 1ighted effigies and may

A

be an indication that the light system was in fact increasing the .

'm'effectiveness of the effigies.,f

50



v. SUMMARY '

From an examination of the conditions which may affect the

I

entry of waterfowl into tailings ponds, despite the presence of
deterrents, and reference to their importance dhring the different .

seasons in avyear, an importance rating for each factor'in each

B4

’ vseason was assigned Table 9. details this rating system. Mean numbers,

”f_ of waterfowl have the most important influence on kill rates

_throughout the year This is followed by mean temperatures during
."spring and the amount of precipitation and number of days of .
‘gmeasurable precipitation during summer and autumn.g'

From the reported effects of late placement of effigies and ‘the

_'continued reduction in the kill of members of the genus Azthya despitef'

::recording similar or increased numbers of members of the genus (Table ‘

,_fz),‘my results support Boag and Lewin s (1980) conclusion that
fiplacement of effigies on Pond 1 (Site 5 - Fig. 1) was effective in
'flgdiminishing the number of waterfowl dying there as the result of -l'

‘ia5bitumen fouling '

Evaluation of the effectiveness of night lighting of effigies 1;_ffar

”in»an’attempt to imprqve Eheir deterring ability cannot be based on
.‘fthe full year of 1979 because of atypical spring weather conditions.A
‘Use of data from the summer and autumn : indicates that the light .
g system may have increased the’ effectiveness of’the deterring’abilityﬂ
of the effigies. ’ = | E | i

\'l Surveys conducted at the various sites on - the 1ease (Fig 1)

‘resulted in the recording of 198 avian species (Appendix VIII)
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" TABLE 9 —IZFactors affecting the numbers of waterfowl killed

LRSI ESE f_n.'in Pond 1. (Site 5 = Fig 1) and ‘an estimate of

' their relative importance during the periods April—-
May, June-July, and August-October

LR

Importance Rating

,fr&nﬁjgj_ l;,.fkfﬁf MK4My Jmmﬂuw m$4kt:

'-jliEffigy placement dateb »3 :tf“7 Z.p:ld]‘“;befllf';l ;E?
o ;.?Lighted effigies ' 3 A

‘;High number of rainy days

o “and high_amounts_of_precip:v,dlﬁ_3;gv51l;{€f253fiinl7;;2l‘jilg

"'._aRating code.‘l,= very important, 2 = important, 3 “potentially
important, b= not important. ; : ,

Effigies assumed ‘to be placed on- pond by the end of May,v

- therefore this factor is not relevant during June—July and Aug-"

Oct.'

ol
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VI. RECOMMENDATIONS ~ -

The. use of human effigies as - the basis of a waterfowl deterrent

V,;system be continued on Pond 1 and effected on‘all other tailings

, ponds on, the Suncor Inc lease. S

‘yherein.

;Res¢5f¢h be'continued‘in Order to test,thercorrelations reported

-,

JTheilight systemfin-effect on Fond 1 be maintained_andbits"

fusgfulness“belrevaluated;duringy198b;

:;as these areas provide alternati“landing areas for waterfowl

{}during the spring, prior to breakup o natural water bodies in thef

";Jarea;u!* ”

yResearch into other deterring systems, such as some type of sound

Qo

-:present system, may improve the efficiency of the total deterring

Zieffort._.

&

v',fdistant as’ possible from the Athabasca River because of the f'

ifﬁpotential the river has as a navigational cue for migrating

'waterfowl and its attraction as an open water site in years of 1ateffa~:‘

Spring breakup of natural waters.‘f!ff

| B

)

.iPlacement of heated water into Sites 6 and 7 (Fig 1) be continued j"

tdeterring apparatus, be conducted Such systems, together with the S

fPlacement of future tailings ponds should be such that they are as;i;'sz”
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Appendix I - Desciption of vegetation on Lease 86 prior to’ development

as per Martens and Younkins (1978) in their report
'Reclamation Plan for Great Canadian Oil Sands, Lease 86

S 1978 to 2001,
3 S Qeneral 0verview N :
B "The vegetation of the lease 1s composed mainly of a number of
forest ‘types. with shrub ‘and graminoid fens comprising a minor portion.-
Forest cover types jnclude jack pine. (Pinus banksiana), trembling
aspen (Populus "tremuloides), white spruce (Picea glauca) and black
;spruce (Picea mariana), sometimes in association ‘with tamarack (Larix
alaricina) These species often form mixed stands, ‘due primarily to

. l
“a

l ‘ “fire, and thus type nomenclature is somewhat variable (Syncrude Canada ‘

. ifﬁ' Ltd. 1975, Stringer 1976).
. '*}’ ’ Eight physiognomic types were recognized in the study area and
RN oinclude open forest and non-forest: vegetation. These types include
'+'y 7’1) Fen'(sedge, willow or dwarf birch), 2) Ba¥sam poplar-willow-alder
".i%. scrub, '3) White spruce-balsam poplar forest; ) ‘White spruce-aspen
I ,forest, 5) Aspen forest, 6) Black spruce forest, 7 Black spruce-
"ﬁj tamarack forest—bog complex and 8) Jack pine forest o '

Type 1 - Fen (sedge, willow or dwarf birch) S
S -; _ - "Wide, shallow drainage systems of the upland plateau are
.f@-u? characteristically ‘agsociated with fen. vegetation. A dwarf birch
' (Betula glandulosa)/sedge (Carex gynocrates)/Sphagnum (Sphagn
palustre) community type represents areas: with diffuse"’ impeded _ ,
L'ﬁ, drainage on organic terrain. Other_ prominant species of ‘the- community
?_ . include:Labrador Tea (Ledum groenlandicum), horsetail (Eguisetum :
AT scirpoides), rush (Scirpus paludosus), buckbean (Menyanthes trifoliata)
v . and moss (Dicranum fuscescens). The coumunity is characterized by a
R } hummOcky microtopography with moss,}and horsetail occurring on the
«ﬁ ‘elevated areas -and dwarf: birch sedge and rush - preferring ‘the: wetter :
" depressions* This community type-occurs. as: ‘a frequent, but small
“inclusion of: a’ generally widespread black ‘spruce dominated forest,
also associated mainly with poor. drainage -and organic terrain.j,fg"
4 Drainage systems, more riparian or: minerotrophic in nature, .
contain ‘a-willow (Salix ‘spp. )/bluejoint (Calamagrostis canadensis)
Vcommunity type.,Other characteristic ‘species include sedge: (Carex .

_elevated- portions of the plateau or backwater areas on the river"
“-i“floodplain within a larger forested matrix of white spruce, balsam
.g»poplar a@d/or trembling aspen.\,jigjgb I TR g

e s

: -'Type 2 Balsam Poplar-Willow-Alder Scrub

.z'l river are domipnated by a- Balsam poplaruwillow (Salix. 8pp. )- alder
o \(Alnus tenuifolia)/horsetail (Equisetum arvense) community type.._vj

- "Coarse alluvial materials on the floodplain adjacent to the e

7?Ffaguatilis), marsh marigold. ‘(Caltha palustris) and moss’ (Brachzthecium'V*f._‘
“rivulare). The community represents marsh habitats: within the slightlyp;

Continued 1_3.'i3




- ﬁ‘acicularis)/bunchberry communi[

The community is subject to spring flooding and often has a
_ relatively depauperate understory. Bluebell ‘(Mertensia paniculata),

- and bluejoint and balsam-poplar seedlings occur in slightly less.
'exposed or more stable areas. The ‘habitat. is usually adjacent to more
mature balsam poplar and/or white®spruce communities which also
contained evidence of periodical flood deposition.

Type 3 - White Spruce—Balsam Poplar Forest

"0lder better drained terraces -contain a relatively mature o
white spruce-balsam ‘poplar forest type, with white spruce increasing.
in abundance in-accordance with terrace age. The vegetation is .
,represented by. a white spruce balsam poplar red ‘osier dogwood (Cornus -
stolonifera)/horsetafl’ comunity type. The most mature examples of
‘this community type containing: large (about or. equal to 40.cm d.b.h.)

"balsam poplar with white spruce stands occurred on Tar Island prior %_;

to‘mining." ‘ o - R -

- N
A

Z‘Type 4 - White Spruce—Aspen Forest - S ;
- "Most of the upland areas of - till deposits on the plateau and

some eroding valley banks contain a mixed white spruce—aspen forest' 7ll

'vegetation.';‘ 4

- The upland plateau vegetation is dominated by trembling aspenf
due to past fires. Small mature stands of nearly pure white spruce
occur in isolated pockets which were missed by fires. The slopes of

the' Athabasca River valley, in addition, “have generally been fire—free. e

~-This. valley vegetation consists mainly of a white spruce-aspen/
blueberry ‘(Vaceinium myrtilloides)/feathermoss (Pleurozium schreberi):
community" type witha. lgxuriant understory characterized by a‘prominant
' moss carpet. Other»prominant species include twinflower (Linnaea

“ borealis)," bunchberry (Cornus canadensis), low—bush cranberry
’-,_(Viburnum edule).

Relatively well-drained till on the upland plateau support

‘aspen dominated ‘forest with white spruce as & subordinate tree Better S

- drained sites contain: a white spruce—aspen/prickly rose (Rosa
type. More mesic habitats are"

- represented by a white: spruce—a pen/red osier dogwood/horsetail

'.l’3community type. Prominant speciek of the first type include low-bush -
: v”jcranberry, twinflower, wild sarsaRarilla (Aralia: nudicaulis) and - "»,
i 'dwarf raspberry (Rubus pedatus) in\the. first community type, and low— -

" bush. cranberry,,wild lily-of-the-va'ley (Maianthemum: canadense) and .
‘feather moss. (Hylocomium splendens, Pleurozium scherberi) in the:

o

58

:,ipsecond ‘The presence of white spruce: regeneration indicates ‘that bothpifffi':

'”fzcommunities are potential white spruce forest types 'n”lj,v_; 1u;;,‘__‘3',

"'1TyPe 5= Aspen Forest .f;'fjf~ L 7;-'is”. ”»-r‘“!nflﬂ“ﬁ':sfv‘

» "Portions of the’ till plain which have more recently “burned and‘lrffpg¢j"

’lake shores contain’ forests dominated by aspen. - The vegetation is

_Ejf_represented mainly by two ‘community types; aspen/low-bush cranberry/ R
" twinflower, and aspen/low-bush/cranberry/dewberry (Rubus pubescens). .

’i:Important associates include prickly rose, sweet coltsfoot (Petasitesl1f,575";' -

pal tus), pea vine’ (Lathyrus ochroleucus) and bog cranberry

Continued'f”f



SR ;j:include trembling aspen, bedstraw (Galium boreale), sedge (Carex l-i'

0

<

(Vaccinium vitis-idaea) in the first community type and bluebell
~ sweet coltsfoot, ‘bunchberry and pea vine in the second. The lattér
. community represents slightly better drained sites and covers a large
portion.of the aspen dominated vegetatidn..White birch (Betula
:papzrifera) and balsam poplar. appear as a minor. component of the more
mesic community especially ‘on ulake shores probably in response to
'finer textured soils due to slopewash " : : :

-

Type 6 - Black Spruce Forest SRR » '
"Black spruce dominated forest vegetation covers a ‘major portion
- of the lease area in conjunction with organic terrain. The vegetation
is composed mainly of two conmunity types, black spruce/Labrador tea/ -
» sphagnum, and black spruce/Labrador tea/bog cranberry The first.
~occurs on poorly drained sites with moss:covered hummocks-a dominant
. ‘feature of the" understory. Surface water may occur in the small ~
: depressions especially in'the spring and early summer. Associate
species include cloudberry (Rubus chamaemorus), sedge, bog cranberry,
o moss (Dicranum fucescens) and lichen (Cladina rangiferina). :
//(‘ :Slightly better drained sites where till is more prominant are
'lcharacterized by “the second community type and hence, the “dominance
~ of bog cranberry in the. understory. The sub-hygric nature of the -
- comminity is indicated by the prominance of buffalo berry (Shepherdia , .
‘.”’canadensis),vshrubbybcinquefoil (Potentilla fruticosa), prickly rose, .. - AT
°gand 1ichen. Other associates of- the community include bunchberry, - :
' blueberry, sedge and moss. e
. Black spruce appears to be’ reproducing well on both habitats.‘
. Some standing snags and charcoal indicate that much. of the area. was®
,burned but fire frequency is probably low due to the wet nature of
;the communities.,v - . "- U S

PO

;,Type 7 - Black Spruce—Tamarack Forest-Bog Complex : g :
e "Areas intermediate in'moisture between black spruce forest and o
gfens contain variably stocked black spruce- tamarack: forest A hummocky
-~ ground cover:with some standing water - characterize this black spruce- IR
: tamarack/sedge/sphagnum community type. Other prominant ‘specles’, :
. include dwarf' bfrch, Labrador: ‘tea, small bog ctanberry: (ngcoccu
i ;microcarpus), sedges. (Carex SPp.) and’ moss. (Dicranum . fuscascens,_:.'T
_yf.{Tomenthypnum nitens). Cool air ponding in- these depressions, along:
.~ with poor drainage and: organic ‘soil" is probably influencial An this RS
‘ ,jﬂ*community type and the usudlly adjacent fens "<f¢t}” B e T :"'Z,ﬂ,;_ﬁ*

'_@Type 8 Jack Pine Forest : : Hon ' “'$ '

.. “Areas. where ' coarse aeolian material?has been deposited within

_{ﬁ-both the till" plain and: organic veneer contain jack pine -forest

"b;'vegetation.:The ‘vegetation: is associated with.a frequent fire r._;
RS occurrence; due probably- to’ its xeric nature. Charcoal was evident . S
7'fon snaga, old stumps and as ground cover.-‘*~- i'bgf:—fﬁ.ﬁflf

. ' The most xeric sites contain a’ jack pine/blueberry/bearberry e
o (Arctostaphylos uva~-ursi) communi?y type. Other ‘prominant species

S a )

S Gont:in“ed




-

g .' -
f e —
o

“caEitata), Hooker's oat grass (gelictotricjgn hooker1), bastard toad-

flax (Geocaulon 1ividum) and lichen (Cladina mitis). ,

- Narrow bands of aeolian deposits within the large matrix of
black spruce forest are also dominated by jack pine. However some sites
- were quite open with shrubs dominating the community due to recent

fires, A jack pine/bog cranberry is postulated for this vegetation.

The assosiate species indicate a relatively xeric habitat,
however the presence of black spruce and\Labrador tea indicate a
potential black spruce community type. O\Bgr asgoclates include -

" shrubby cinquefoil, dwarf birch, trembling aspen, wire rush (Junus
balticus), Hooker's oat grass and lichen (Cladonia furcata) '

Jack pine communities are a common component of thé vegetation
of the lease area, however they are restricted to coarse aeolian soils
] which generally occur in narrow strips and thus are quite disjunct
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vspecies 1atin‘naméa are given in Appendix VIIIL.

B

Species

'fohd‘l.

1977 1978 1979

o

" Appendix v - Birds recovered from the surface or shorelines of tailings.
" ponds 1.and 1A (Sites 5 and 4 - Fig. 1) during 1977 - 1979.

Pond 1A ; .

1977 1978

“1979 .

_Red-necked Grebe S
Eared Grebe = - R
White-fronted Goose: -
Mallard et

. Gadwall R ,
~ Pintail: : c v

Green-vwinged Teall

. ‘Blue-vinged Teal e ff~ ¥
" Unidentified Teal - : :

" American Wigeon

. Northern Shoveler ‘7'

_Canvasback

. Aythya spp. "

Combon Goldeneye. PR

Bufflehead . .©

“Surf Scoter ' ..
Unidentified Duck e

- Common Merganser ' . -

" Red-tailed Hawk

‘Unidentified Buteo  "'

' Ruffed Grouse:'

o Willow: Ptarnigan
- Sora )

. American Coot

" Killdeer , :
‘Greater Yellovlegn
‘Lesser Yellowlegs

. Baird's Sandpiper
" Pectoral Sandpiper

Caladris spp. -
Unideéntified. Shorebird
Herring Sull:’
‘Californis" Gull
Ring-billed Gull
Horned Lark -

" Tree Swallow -

‘Bayn Swallov =~
Common Raven .- ..
Mater Pipit ..

* Evening Grosbeak f"":
' Tree Sparrow

"Unidentified Sparrow e
Snow Bunting -
Unidcntificd Pnlscrine‘

" Unidentified Bird.

-
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. oOctober .

- Year

~ Appendix V.

~ Month / Year

A

1) Temperatures in %c.

o191

1979

68

'Mea'n teﬁpef’atdrés for Stivncor'It»i"cw Leas‘e,'19‘77-'1979

| and the 27-yr mean for Fort McMurray, Alberta (Fig

* January

Febrl;’ary - ‘

 -*Maréh"_
© April
) May |
June
3“'July
| :August

o _»Sep‘tember_‘_[ BRI

 November .

| December

o
’ W .
e, el el e e e e e el
aroag s O B W ST e Ny

=223 s

22,0
© -28.8
-11.6
:, 6 ;2?4 .‘
.8l
15
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0.8
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"7“,31979 Aprilzu :431567;": 75 4210

- Appendix VII - Number of observation periods, numbers of waterfowl
. ' i : recorded and the mean numbern of waterfowl recorded
. per month for the period April through October of
. 1977 - 1979 at both the major sites (Nos. 5, 6, 12, .
' 13, and 16 - Fig. 1) and-all sites en the study area
- (Suncor Inc. Lease, Fc*t McMurray, Alberta - Fig 1).

Year Month -~ . Major Sites . o ; ALl Sites

" No.counted Obsérv. Mean No. - No.counted Observ. Mean No.

1977 Aprilx, 6571 55 . 119.5 6969 144 48.4
: ‘May 6454 128 50.4 8837 ., 34  25.7
. June . 3149. 88  35.8 . 3899 . 232 16.8
- July - 030020 - 87 3.5 34327 229 - 15.0 .
"Aug. 2807 096 29.2 - - 3285 - 259" 12.7 -
Sept. . 3385 . 83  40.8 . 3547 218 .16.3
Oct. . 9817 46 21,3 oo 1064 . 125 8.4
1978 April.. 4134~ 73;,}756.6’[.. - 4306 - - 188 - 22.9
7 May . 3385 . 118 28,7 3751 321 117
o - June . .°i2761- 7 93 ... 29.7. . - 3150 .. 258 V12,20 - v
oo July . 2429 0. 85. 28,6 . 2863 2140 13,40 0
o Aughs 02572000079 0 32060 - fﬂf3091,_.:f209,,',14;8l >t
7 '“1862lf’ﬁy151;J-712;3"~
8

57*Sept.¥x‘“-1751f;f;: 57.7..30.7 151 o
4301' S § i U T

31 1 3%33}-&0*
©May. 10409 - ..132. - 78.9 11006 356 ..
© . June 5117 .'i 78j}_f65;6;j'g,j-..;5189;3‘?“203,ff”
“July: . 6429 . 65 -98.9 . . - 6581 171 .
Aug. 5268 102 51.6 - 5417 - 268 .
2

— U R W
T OI0 0w O

'vf‘"Sepc.y%::gzzaz'V .82 27.2. . 22810 218 -
‘Oct. - 463 37 12,5 494 - 99

.. ,..
QUNUVAWOY
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Aégendix VI1I - Cowmon and scientific na-cl'of 198 species of’bird;<

SPECIES

recorded oo thn study ares: (Suncor Inc. Lcuuc 86, Fort

2!

HcHurrly, Alberts - Fig. l) duxxnc 1977 =~ 1979 Dates for

earliest and latest lightin; of cnch spccicu are
11sted. Hhcte only one datc -ppelrl, ;h. lpecieu
has only been lt;htcd onca. All names conforn to .

‘.. those pre-cntcd in the Ancrican Oxpitholotiutl Union
Chcck-lilt of North Ancricnn Birds, 3th Edition,

1957, incotpotltihl the chnn;cl 11sted in the Thifty-‘
second. Supplentnt to the’ A. 0.0, .Check-list
1973, (Auk 90; 411-419) .

LATEST SIGHTING . - «//

7

.gommon.Lﬁonb
- 'Arccic Loon
) iRed throu:ed Loon
" Western G:ebe
Red-necked Grebe ,ii
i Horﬁeq'Crcbe,
" Eared Grebe

Pied-billed Grcbe

'Gre-c Blue Heron
f~”Amer1cAu Bittern
:i: Hhistling Svnn
:Cnnsda Goose
: Hhite-frontcd Goo-e :

Snov Goqsc_

Pintuil
Grccn—vin;ed g,

vv,Blucqvinde ‘Teal o
“ Clnnlﬂﬂn Teal -
N Anetic.n Higeoﬁ
: Northern ShoyclerA :‘f;-fz‘f  a
" Mood Duck 1
. Redhead’

ling-ntcked nuck

{CanVJibuck
* Greater Sca
" Lesser Scau

e

FARLIEST SIGHTING
|’ Gavia fmer “April 25,1977
~ leil ld;nlii October 5:1977
-chil lgcllltn May 10,1976
v_Aechnoghorus occidentalis ‘May 10,1979

. April 26,1978
April 24,1977
_April 27,1978

; » odicngn lritegenn
. odictg ‘aurdtds’ . L
‘Podiceps nfgricollls '

" Podilyubis podiceps _May 6,1978
| Atded herodias. o aprsd 28, 1978679
" Botaurus lentiginosus .~ May 14,1977
‘Oler ¢olynbianus - May 1,1977
‘ Apvdl 85,1978

lriﬁtl c-ﬁ.ﬂchsls~_:j
'Anlor albifrons -

’ gChcn cncrulctccns =

B ‘Anna glntxrhxgcho-

*April 29,1977
~“Apz11'is; 1977
Janunry 19 1979

‘L'Anau trcggra.v ”’April 27, 1978
" Anas acuta April 5, 1976

QflAprxx 10,1976
- April 26,1976
© June 19,1979

,:Anll crecca
: :Anll diacorl .
SRR Anll xanogtcra

_ Annl lncricun; i"April 19 192
o Anas lzgcatl : April 17 1978
L Mx sponss " May 18,1977

... April 26,1977
April 27.1977

April 23,1977 ﬂ

. June 1,1976 e

B Apr11 19 1977

7A}A1tgzl l-nrtcunn
Tk zthzn collaris -

) ;t_1££l_ vnlilnnrtl

. Aythys marila -ariln

-{ 515315 lffiniuv (R

Siptcnbir 6,1976 5

May.30,1976.
“September 19,1979
August 17,1979 -
* ctober 13,1977

’ béibb.k 6,1979

' Decamber 17, 1978
" October 13,1976 .
" Occober 25,1979 .
*5f0c:ob.r 21,1976 ,
;fs.pcanber 25,1976,.; R

4'0c£6b;f 15;19771

vfbﬁto@cg 27;i97‘ﬁ

¢

4
June 12, 1979

Septeber 30,1978

, xiy 27,1976

October 13 1978
Oczober 13, 1976
OctOber_h, 19]7678

-bcr 29 1977

"f.:'chob.r 25,1978 _:r e

Octobcr 3 1978

Octobor 27 1976
e
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SPECIES

EARLIEST' SIGHTING LATEST SIGHTING

‘Merlin' -

Common éoldcncje

: Barrow's Golden:ye_'

Buf flehead
Oldsquav

. Hhite-vinged Sconr

Sutf‘Scotet
Ruddy Duck
Hocded Hcrglnscr

" Common Hcrgnmer
Red-breasted Herg-nier

Goshavk LR
Sharp-shinned Hawk

. Coo‘per s Hawk

Red tliled Hawk.
Brold-vinged Hawk

vRough lcneﬁpnwk ‘
_ Golden Eagle .
. Bald Esgle

Kn‘f'ﬁ lek

- FOsprey
varfl,lcon RETER

Pereg_t'i'i\e. Falcon

Amerlcnn Kestrel
Spruce Grouse
luffcd Groune ) ¢
Hillov Ptnrnx;nn

' Shn'p—nihd crouu
"Sindhill Crane °
""1561-., . R
: ,hiricih Coot - e

. . Suipnlund leor

‘h'__Killdut o R R

' American colden Plovcr

Bluck-bulucd Plovcr -
: Comon Snipe '., S
Upland Saidpiper
Spottcd Smdpipcr , :

" Solitery Sindptper
:'crutu Ydlovlcu e

Luur Ydlpvlu-

willetr

. ’;'l.uddy ‘hmur.ou
_’suarnn; I

L h-lplh.t.d Sudpipcr .
_Lasst Sandpiper
Hhin-nwcd uupipcr
'_uud'- uump.r :

oo

' Bucephala clanguls

April &, 1976678 October 17,1978
Bucephals fslandica - April 19,1978 e Cl
Bucephala albeola April 19,1977478  October 13,1976

" Clanguls hyemalis’ April 30,1979 - October 2, 1978
S N H
- 'Melanitta deglandi v May 11, 1979 © 0 July 10,1979°

Melanitta Rc_picillltl . May'9,.1979 Septmbar A5, 1977

Oxyura fasajcensis . May 4,1978 Octcber 9,1979

o *Plifvhl'ii lgu’itilfbl"l “
- -Capella gallgpago -

. caladris befrdly May.7,1977

Lophodytes cucullatus May 18,1979 °May 19,1977
Hergu t;’in-er January 19, i979 . 'Deceube: 28.1977‘ '

_ mrg‘_x serrator - . April 26,1977 June 1,1979
Accipiter gentills - April 9,1979 7 October 10,1976
Accigi:ar striatus . - _ ApTil 20,1977 October 6,1979
Accipiter cooperis - May 8,1976 T
Buteo jstuicensis - .  May 9,1977 ' October 41976
Buteo platypterus . ‘May 29,1977 o
Buteo lagopus . . April 19,1977, October {8,1977
Aquila chryesetos Apri1'10,197 :
lhliuctuo lcucocnghalul April 13 1978 -‘Oc:ober 14, 1977
Circus cyaneus - | Apr{l'4,1978  October 8,137
 Pandion halisetus ~  May 10,1976 . June-1,1976
Falco rusticolus © = . Hay 6,1977 ~ September 22,1977

Faleo peregrinus - - . April 20,1977 May,31,1979 .

| Falcocolusbarivs . ' April 19,1977 ' September 30,1979

" Falco sparverius April 4,1978 -~ October 6,1976577

: i.c‘mchitu umdensh - April 19,1977  October 17,1977

| Bomasa'wmbellus - May 13,1979 . | October 1,1976
'u.ogu legopus o April 4,1978 f Apri} 21,1979
h‘ué«'.:&.:mﬁ'uﬁ.nu‘m ‘ J‘nuury 30,1978 October 26, 1977

. Grus camsdensiy ., April19,1977 | Septesber’ 8,1979
| Porsams carelfns’ | April 25,1976 . August 25,1979 - ..
. Pilfes smerfeans aprl 19, 1977 . . Septesber 19,1979
" Charaditis ul_ipllutul o, 1978 . Septesber 21, 197"
. - Charsdrius wociferus - '; April 7 1975 " . October 4, 1977 .
L' lf;uvuiil ‘dominics - lhy 13, 1977 S ',_'Octobcr 5 1977 :

May 24,1979 - f'»'o_c;ob.r 14,1977 o
Cpril 20, 1977 .. Ocrober 5,1977 L.

72

.. :Bartramis longicsuds . ° i, Auguer 28,1978 - o e
© Actitfs macularts G f'_"u-y 9, 1977678 September 22,1978 .
- Tringa wolitsris. " May 13,1976 - Septedber 72,1976
o f.‘_'_ggul-somu“ ©0 o April 30,1977 . [ October 17,1978
. Tringa flavipes i “april 18,1978 »Octqb‘cr' 14;19'77
VM ze tus May 25,1976 . oo
. Arenaris tnt erpres - May 25,1978 _Au.uu 0, 1977 R
| Galadrisalbe . May 25,1976 Septesber 30,2979 .
' Calsdris pusiila ‘Hay 13,1977 September 8,1977. .
. Caladris mimellla May 7,1977 . Septamber 8,1979
r»&_d__ fustcollts . May 26,1977 . Septasber 17,1977

,s-p:-bu Zl 1977
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Apru’li.-l976 o

January 10,1979

“April 19,1977,
| May 24, 1976 .
Hay 1,1977

| April:27,1976.
May 14,1977

apral. 25, 1977

Jnnuu'y 25 1979
, Jnmury 19 1979
Hly 6, 1977

: Novml?er 15,1977 ' 4 »
June 15,1979 o e

“August 21,1979 '
quober 6 1977
- October 5 1976
o Junc 17, 1976
A.: Septnbar 15, 1976
) Octoblr 4,1978 ©
's.pcenbu 28, 1977 T

Septnbcr 21 1978
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SPECIES ® EARLIEST SIGHTING LATEST SIGHTING - -
Pectoral Sandpiper 'e  Caladris ldnltnc_:to- . May$,1978 Octobar 24,1979 -
Dunlin o " Caladris alpins ' Ju?.:\sn-' S
Short=billed Dowitcher Limoodromis griseus May 8,1977 August 23,1976
Loog-billed Dowitcher . Limbodrowus scolopaceus =~ Hay 8,1977 -Gctober ' 7, 1976
Stilt Sasdpiper ‘  Micropalama himsntopus Hay 15,1977 September 13,1976
h!f—buﬁu’cd Saﬁdpipnr mitu nubmficollh ‘May 28 1978 August 26,1978 . L
Budsonian Godvit Linoss hacmastica '+ May ;5(1,1913 " seprember28,1976 :
Aserican Avocet * Recurvirostra smericans Mgy 2,1977 . May 6,1977. .
Wilson's Phalazope Steganopus tricolok . May 7,1977 August 29,1979 . °
' Nouhm Phllaropc o Lobipes lobatus ‘ | _ '-ﬁ.y 22,1976 : Sepc‘u'bu '1,1976
Claucous Gull o Larus bypetboreus April 26,1979 Jute 1,1879 v
‘Rerring Gull " /Larus argentatus " April 17;1978479 Octobcr 25 1979" L e
;m:mi. Gull - Larus californicus : Aptn'9!1979'_ " Gctober 25,1979
Rng-billed Gull 7 Lm.,aunrmu- . April'8,1976 - October 25,1979 ° -
Hev Gull . i ’ . Lanu annu April 30,1978 " . ~August 2,1979° . )
Franklia's Gull . ' Larus pipixcen °  April 21,1978 - Auguet 16,1979 - . . .
‘lmuputc F] Cull -Larus ghundclghu Aprn i% 1978 Octobcr 5,1877 ' L
Co-on Tern Stom hlrundo » H.y 9 1977. »Auguu 6, 1979
. ‘Cupim Tern L gdmgm.gn cugli o June 20,1976 : o v )
 Black Tern . s ' chudoniu aiger ‘May 2,1978 . Augult 24, 1979 T
 Mournisg Dove ’ . z.ma macroura " May 23,1978 June 30,1976, L
‘Great Homd ol - ‘Bubd ‘virgtiisnus May 2,1979 October 41976, ‘

Oc:obcr S, 1976"

December 17,1978

X --Northcrn Three- d“bbodpccht S N.:o!du M 3§ ‘)hy 13 1977
Eastern Tingbtrd "7 . Tyraomous g}_'umul “May 23,1987 - September 8, 1976679 v
" Eastern Phoebs .. 'Ssyornis phoebe oo prtd 30,1977478° - August 23, 1977 - R
" Say's Phoebe r'“\ S Scxgmh__x_ - May 1978 - Augyst 2,1976 . - e
Yellow-bellied" yutch.t o peptdonak mvma:m-j_ﬁ May 24,1978 - August 22,1977° . PR
© Alder Mljcatcher . Papidonax alnorw . . May 25,1977 . August 22, 1976 = ]
" Least Miyestchar =  Baptdonix;minteus Mayazaen Aaguet 12,1977 oL
| Vestern Wood Pevea . LR o sordtdulua CMay 25097779 Gulyagdene T
ouv.?uu nyatcb-r o PR iﬁéullomh boreslts .h,u BAVIT T
 Sorned lark B _xz_._o&ng- S hpril 26,1978 ~October 17,1977 R
Tres Svallow - i Irtdaprocns bicolor C April 22,1977 's.p:-bcr 27,1976 o
- Bank- Swallow =_, 40 mperis riperia ey 17,1978 "*‘Aumt 8,1977 - ST
‘Barn’ lullov AT Birunde pustfea - 'ApFil 30,1978 " September 21, 1976 LA
CCMEf Swallow r.meaauaﬁm ey 3,97 CAaguet 20,1977 00 0
. , \\}




SPECIES

EARLIEST S_IGBTI!@

LATEST SIGHTING ° '

Blue Jay
-Black-billed Hagpie

" Cosseon Raven

"Cosmon Crow
Black-capped Chicksdes

' Boreal Chickades

Red-dreasted Iq:huch.
Long-billed Narsh Wren
Ansrican Robin

hmt Thrush
Miunu s Thrush

- Mountsin Bluebird

Ruby-crovned Kinglet
Water’ Pipit

Cedar Vaxving
‘Northern Shrike
Cosmon Starling
Solitary Vireo
Red-eyed Virge

; Miladelphis Vireo

Varbling Vireo
lnch and White Warbler

) !‘mum Warbler

Orange~-crowned ' ﬂl;blc,r“

Yellow Varbler :
olis Marbler

Caps Miy Marbler

Yellov-rusped Warbler

JMey-breastsd Warbler

Bleckpoll Warbler
. Paln Hardler T

‘Ovenbird
Northern thtcrthrulh
-Mourning Watblax

OCo-on 'nllmhuu

‘Nilson's lnrbhr

" Caneda Warbler

Amsrican Redstart
Nouss Sparrov .
Vestern Nesdovlark

" Yellow-beaded Blackbird

Red-winged lackbird
Rusty Blackbird
Itur'&lhckbi.rd -
Commen Crpckle -
Mrovo-headed Cowbird

. luck-thmud Green Hqﬁlu

" Lanfus excubitor

Cyanocitts cristata ~ April 8,197%
Pica pica ‘ January 15.'979
Corvus corax . January 10,1979 .
Corvus brachyrhynchos - Aprf¥ §,197
Parus atricapillus ) ery,\s).iﬂﬁ

Parus hudsonicus “April 21,1978

Sitts cansdensis. . May 12,1976
Cistothorus paluscris My 26,1977
Turdus migratorius - April 16,1976
Catharus guttatus May 6,1977
Cathsrus ustulatus May 18,1976 %
Stalta currucoides April 4,1978

April 26,1977
April- 26,1977
April 20,1917
June 12,1978

March 23,1979
Sturous vulgaris March 23,1979
Vireo solitarius July 29,1977,
Vireo olivaceus May 14,1977:

Virso ¢£ladllgh1cul » May 20,1977

lgul calondula

Anthus ggtaohttn
Bombycills garrulus
Bombycills cedrorum

Virso gilvus May 20,1976
Mototilts yaris . | May 12,1976
Versivora peregrina . May 8,1977
Vermivora gl_u_t_l_ ) May 10,197f
pendroics petechis May 12,1977
_ Dendroice magoolts May 23,1978:79
_ Dendrofes tigrins Msy 28,1979
Dendrojcs 'coronars  ~ May 2,197
Dendrotea virens - May 25,1979
. Depdroics castates C May 28,1979
Depdrotcs serista . Mey 14,1977¢
roica palmarum -~ May 13,1976
Ssiufus suroceptlive May 19,1978

Seiurus poveboracens{s  ‘May 10,1977
Oporornls philsdelphis May 27,1976477
Goothlypis crichas < May 25,1977%78
Vifsnts ettt Wy DI,

‘Wilsouia cansdensis’ .- May 25,1977
Sstophaga ruticilli = - Mey 17,1976
Pasger w - January 10.1979 ’
Sturvells’ Mey 2,1977
w ! usiay 1, 1979
Maslagus g!gg_i.gg Apral 9)1976 -

| Buphagud tarolinus April 29,1977°
Buphagus cyenocephalus April 22,1977
Quiscalus guigcula April 22,1977

" Molothrus ster CMay 4,1977 .

. .

Rovember .6,1978
December 19,1979
December 28,1977

" October 4,1977478

October 27,1976

. October 12,1977

August 29,1977
July 13,1976
October 18,1977
October 6,1976
September 28,1977

September 19,1978 -

August 2,1978%

October 24,1979,
Octobcr 16 1978
Septesber 16 1976
October 8,1976
Decesber 19,1979
August 24,1977

. September 6,1976

August 15,1976
August 9,1976
August 24,1977

-

Septeaber 10,1976‘

‘Avgust 12,1977
September 16,1976
September 1,1978

September 29,1977
August 24,1977
July 7,1977

May 28,1979

. Octobar 4,1977

July 6,1979
September 1, 1976

- August 12,1977

Scpt-bcr 1,1976
Scpt-bct 19 1976

September 20,1976 .

September 2,1976
December 19,1979
July 21,1977
September 15,1979
August 29,1977
Octoder. 24,1979
October 12,1977

" October 8,197

September 9, 1976

-

v

.9
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* Western Tanager . _. -

‘Dark-eyed: Junco

-SPECIES

75

Rose-breasted Grosbesk
Evening Gro-bcak_

* Purple Finch : >

Pine Grosbeak
Comnon Redpoll

bPiqc Siskin

American Goldfinch

FHhi;c-wiﬁgcd Crossbill
,Ssvanniah Sparrow -

LeConte's Sparrov
Shlrp—tlilcd’Sparroﬁ
Vesper Sparrow

Tree Sparrow °
Chipping SPerbH
Clay~colored Sparrow é?.

Harx1l'c‘$bnrr€u

* White-crowned Sparrowv

White-chroated Sparrow

Fox .Sparrow

Lincoln's Sparrow

Swamp Sparrow

Song Spnrrou :

Lapland Lénslpur ’ -

- _Soow Bunting

SRS  EARLIEST SIGHTING LATEST SIGHTING
Pirangs ludoviciana May 15,1977 ‘August 16,1979 - e
Pheucticus ludovicisnus May lg.l977 Scp:c-bc;'6,l976

" Basperiphons vespertina | May 3,1976

. \lpril 21,1977
\\_‘I .
" January 25,1979

Ca acus purpureus ’

Pinicola enucleator

Carduelis flammea

Carduelis pinus June 14,1977
Carduelis tristis . June 6,1977

Loxia leucoptera October 26,1977

"Passerculus sandwichensis -~ May 3,1978°

Ammospizs lsconteii May 10,1977
Amospizs csudacuta » 7 June 11,1979
Pooacetes |rcl£naﬁl ' June 11,1979

April 10,1976
April 27,1978

Junco hyemalis
Spizella arborea

-Spizella passerina May 7,1977
Spizells pallida ‘May 14,1977
Zonotrgchin querula e May 9,1977
-Zonotrichis leucophrys” April 28,1978

 Zonotrichia albicollis May 3,1976
Plisnrclla 1itsca - April 23,1476»
Melospize 1incolnit Hay 13,1977
Malospizs georgisna May 14,1977

April 20,1976
April 28, 1976

Meloapizs melodia
Calcarius lepponicus
Plectrophenax nivalis
saectrophanax nivalis

January 10,1979 -

January 19,1979

October 11,1976 B
October 1,1976

" December 17,1978 Yo
December 28,1977
September 13,1977
August 3,1976

Septcnber.25.i976
August 31,1976
Septenber 7,1?76
July 20,1977

" October 23,1979
October 24,1979
September 2,1976

. August 8,1976
October 12,1977
September 30,1977
September 30,1979
Qctober 12,1977
September 12,1977

" September 30,1976
Octbber 8,1976

" October 6,1976579
November 18,1979

¢




