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 SUMMARY:

.’CT1me-1apse f11ms were made of the screen of the AASR 1 survelllance radar A

j;fat Ottawa Internat10na1 Airport dur1ng a study of the height of mlgratlng
-songb1rds in spr;ng,1975. Unexpectedly, large numbers of ﬁgoose~echoea"~
,were obeervedimoVingAacross‘the'screen. Visual observationa’indicated
ath#t nost‘of the ﬂgooee'echoes" repreSented flocks offmigrating”canadaf,_~
“}éeese. | o - |

. .From counte of "goose echoes" on the radar‘filme, a totaihof 2909.fiocka

'};_'of Canada Geese (est1mated at almost 180 000 blrds) m1grated through the;

'AiOttawa area dur1ng 22 Apr11 to 14 May 19?5 The geese mlgrated on a
J‘broad front W1th only 14% more flocks east than west of Ottawa

.~10f 22 perlods of Canada Goose mlgratlon in spring 19?5 11 were major

| tfllghts usually beglnnlng at 0500 hr and endlng by late: morning.

_The flocks of Canada Geese which mlgrated through the Ottawa area

(average fllght dlrectlon of 17 ] 11kely orlglnated from staglng grounda

(stop over areas used for feedlng and restlng) along the northeast shore,‘

‘of Lake Ontarlo, the St. Lawrence Rlver as far east as Morrlsburg and
in northern New York State Rlvers and flooded farm flelds in the Ottawa
,‘3area were used by staglng Canada Geese with the 1argest concentratlons

'occurrlngon the Ottawa Rlver ‘near Thurso (10 000 blrds) and at Plantagenet

(15 000 b1rds)

. “Estlmates of the heléhts.of the mlgratlng Canada Geese from both v1sua1_i'
_tand radar data were in close agreement and averaged around ‘1500 ft to
'VZDOO ft agl | . |

;h MaJor fllghts occurred with varlable wind. dlrectlons and low ‘wind speeds,

;M1grat10n did not . occur durlng nrec1p1tat10n The 1ack of well deftned
weather systems dur1ng the Canada Goose m1grat10n made 1t 1mposs1ble tov}

' determlne whlch weather factors or systems would be conduc1ve to maJor
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1mi§ratiah in-futuré~yéars{

‘fIt s unllkely that a system can be developed to accurately predlct
.Ythe dates, tlmes and numbers of m1grat1ng Canada Geese. It is re—
Ecommended that SADE (Sector Automatlc Detectlon Equlpment developed
Hand tested by Dr F. R Hunt N, R C.,. Ottawa) be used to warn of actual;
'fl:hazardous movements of mlgratlng geese and’ other spec1es f1y1ng in |

Ylarge flocks.
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INTRODUCTION

Canada Geese are widely distributed overgNorth America. They

wlnter from southern Canada to ‘northern Mexlco. Each spring they migrate

::north to breed1ng grounds whlch extend throughout most of Canada Wlth the
'exceptlon of most of the’ Arctic Islands, ‘the Maritime prov1nces, southern

f}:Quebec and south and central Ontarlo (Godfrey, 1966). Canada Geese.are ohe

of the earllest waterfowl to begln mlgratlon 1n the sprlng

There are several sub spec1es of Canada Goose that vary not only '

'V1n color and 51ze but also in the areas. they use for breedlng and over- °
W1nter1ng The Canada Geese wh1ch mlgrate through the Ottawa area are

damong the heav1est sub spec1es and belong to the South Atlantlc populatlon

| wh1ch wlnters along the south Atlantic seaboard of- the Unlted States (F1g 1].

, That populat1on con51sts of the Atlantlc Canada Goose, Branta canaden51s

\

‘.fcanaden51s, and Todd's Canada Goose, Branta canaden51s interior (Addy and

o Heyland 1968)

: Durxng m1gratlon, geese often spend several days at stop-over areas

' f(or staglng grounds) to feed and rest. The rlvers and flooded farmland in

'the Ottawa area prov1de sultable staglng hab1tat for Canada Geese. Thus, in

addltlon to mlgratory f11ghts over the Ottawa area, there is much local low.

f'altltude goose act1V1ty around Ottawa as the staging geese make the1r da11y

fllghts between feedlng and roostlng areas.r The'hazard to alrcraft 15,&

therefore, twofold and due not only to mlgratlng geese engaged in long dlstance

4m1gratory f11ghts but also to stag1ng geese engaged in local fllghts.

. In 1974 STOL alrcraft were put 1nto serv1ce between Ottawa and

: Montreal (Alr Tran51t) The Ottawa alrport for those aircraft 1s at
Rockc11ffe on the south shore of the Ottawa Rlver »The sprlng concenttationsV

1.and heavy mlgratory fllghts of Canada Geese 1n the Ottawa area were therefore
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- a hazard to the STOL a1rcraft and, in fact to all air trafflc approachlng

and depart1ng the numerous aerodromes 1n the Ottawa area (Flg 2) and

‘crulslng at low a1t1tudes

oo A Durlng sprlng 1975 a radar study of the helght dlstrlbutlon of K

fm1grat1ng songblrds was )01nt1y undertaken by the Natxonal Research Counc11 i

: and the Canadian W11d11fe Serv1ce As part of that study 16-mm tlme lapse

.ifllms were made of the AASR-1 survelllance radar d1spIay at Ottawa

P

| Internat10na1 A1rport. Several mlgratory fllghts of Canada Geese were f?

,J
) .

"observed on the radar films. To assess. the’ hazard to f11ght safety posed

- by these m1grat1ng flocks, the M1n1stry of Transport (MOT) requested that

'the goose data be analysed The Canadlan W11d11fe Serv1ce carrled out the -

{

- ana1y51s W1th the flnanC1a1 support of MOT

The purpose of thlS report 15 to present 1nformat10n on the dates

and tlmes, numbers d1rect10ns, dlstrlbutlons, and helghts of the Canada

Geese that mlgrated through the Ottawa area in spr1ng 1975 A more detalled K

|
report¢w111 be‘submltted for publlcat;on;1n the sc1ent1f1c 11terature,
. ;A_ : , :
1

¥
[
[
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METHODS
Visdai_ebservations
”=". Records of observatlons of stag1ng and m1grat1ng Canada Geese in
pr1ng 1975 were obta1ned from blologlsts and bird- watchers In add1t10n,
many;recordS'were prov1ded by the personnel of,the Ottawa Air TrafficVContrOij.-

Towerﬁl All records are listed in Appendix_l;

Surveillance radar,
Time- lapse 16 -mm - f11ms were taken of the master scope of the 23 -em

AASR 1 surve111ance radar at Ottawa A1rport from 14 April to 13 June 1975

: ,Beg1nn1ng at 1900 hr on 25 Apr11 there was 24 hr per day film coverage, dates

and t1mes of f11m1ng pr10r to 25 April are g1ven in Appendix 2. The range-was
set_at 60n mi (lll’km) (Fig. 2) until 17 May after which it was at 40n mi'(74'km);

The”elevation angleiof the radar was 3.0°. ' The.screen was fitted with-a clock -

o~

and date tab The antenna'made six rereiutiens'per minute. 'Every secend’radar
sweep was recorded on one f11m frame. Sdlman (1969) outlined the'canerafset-'l
up and the Manual of the Civil Aviation- Branch (Canada Department of Transport,
1967) descr1bed the AASR 1 radar.’ A

- F11m records of the AASR-1 surve111ance radar at W1nn1peg InternatlonaI‘
Airﬁdrt‘dur1ngj1970-1972 showed that flecks of Snow Geese m1gratrng.w1th1n the -
range of the radar preduced relatiVely 1arge,,non-fluctuating.echoeé moving on’
a_fairly-straight course and at'a Steady speed (Blokpoel, 1974).1_A11:echoes '

with those characteristics on the films of the Ottawa .radar screen were comn-

- sidered to be 'goose echoés!'.:
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Based on v1sua1 observatlons, the majorlty of the geese m1grat1ng

through the Ottawa area were Canada Geese, although there were also scattered

51ght1ngs of other goose species such as Brant Geese Because heavy move-

'ments of "goose echoes" on the radar f11ms were -in good agreement with the -
irecorded v1sua1 observatlons of migrating Canada Geese, we concluded that the -
A great maJorlty of the "goose echoes' on the radar £ilms made at Ottawa durlng
',22 Apr11 to,18 May 1975 (the period for which there are records of v1sua1

, observatlons of Canada Geese) were caused by m1grat1ng flocks of Canada Geese.

The radar f11ms were analysed u31ng a Vanguard Film Analyser whlch

had a varlable speed control and . whlch presented the fllmed image on an 18 cm2

ground»glass pro;ectlon screen. : Numbers of. "goose echoes" were estlmated by

- runnlng the radar £ilm and counting the total number of echoes per hour CToss-

1ng a stralght 11ne perpendlcular to thelr d1rect10n of movement. The length

:and p051t1on of that 11ne were varied accordlng to the d1rectlon, spread and

ﬂévf31b111ty of the echoes durlng the hour 1n order to 1ntercept the greatest
lnumber of "goose echoes" . Most counts were made between 20 n mi (37 km) and L -
<30 n, m1 (56 km) southwest of Ottawa The tlmes of‘all counts were-converted
'to the t1me over Ottawa to ellmlnate p0551b1e recounts of echoes when the
fcountlng 11ne was occas1ona11y rep051t1oned Tlme eonver51on was based upon

-an average ground speed of 45 knots (?2 km per hr) for a flock of m1grat1ng

geese (Melnertzhagen, 1955 Spelrs et al., 19?1 Blokpoel 1974). The
dlrectlonS'of the mlgratlng flocks of Canada Geese were deternined by rdnning

the radar fllms and manually tracking the ‘paths of a sample of "goose echoes“ ‘

on. a sheet of transparent paper taped to the ground glass prOJectlon screen.f
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~In thls report the Ottawa area refers to the 60n mi (111 km)

A.:a\“ N

range under radar survelllance All tlmes are Eastern Standard Tlme

.and d1rect1ons are ‘in degrees True North ' All helghts are glven as

a1t1tudes above ground level (agl)

Weather data

Weather records prov1ded by the Ottawa Weather Off1ce 1nc1uded:iv‘ ’

speed and dxrectlon of the surface w1nd (hourly), atmospherlc pressure

,(hourly), prec1p1tat10n (contanuous) and 850-mB maps (tw1ce dally)

C
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RESULTS

f‘Staging geese - visual observations

Open rivers and flooded farmlands provide safe roosting_areas

f.for Canada Geese enroute to northern breedlng grounds : In~sprin§ 1975f'

there were several staglng areas used by Canada Geese near Ottawa (Flg 3).

<The Ottawa Rlver near Thurso supported great concentratlons of staglng

‘ 'Canada Geese whlch numbered around 10, 000 blrds (R. Foxall pers. comm )

':The largest number of Canada Geese in the Carlsbad Sprlngs area occurred

i27 Aprll when 5, 000 to 6 000 geese were present (R Poulln, pers comm.).

f'From 2, 000 to 4,000 Canada Geese were observed staging south of Vernon

R K Ross (pers. comm. ) reported hundreds of Canada Geese at LacDeschénes,

Just south of Aylmer E Johnson (pers. ‘comm. ) reported 15, 000 Canada f

‘Geese near Plantagenet and thousands ‘of geese in the Flnch area. These

data are not complete and Canada Geese 11ke1y staged 1n other areas around ‘
Ottawa durlng sprlng 1975
A Further south from 10, 000 to 15,000 staglng Canada Geese ‘were

reported at Wolfe Island by T Humberstone (pers “comm. )’~ He also reported

:10 000 to 20 000 Canada Geese staging in the Lakeport area. Thousands‘of «

~Canada Geese stopped over .at the Upper Canada Blrd Sanctuary in Morrlsburg ‘

A S Browne prov1ded data on the dlstrlbutlon of staglng Canada
Geese in central New York State for spr1ng 1972 wh1ch was a typical year
MaJor concentratlons occurred in the Finger Lakes area and at Lake 0ne1da
and the LOWVllle Glenfleld area (F1g 3) There were‘also good'numbers of
Canada Geese on southern Lake Ontarlo however, most were westerly around
Thlrty Mlle P01nt | .
| Peak numbers of Canada Geese in New York State usually occur

.\ -

1n the f1rst two weeks of Apr11 In 1975 the ma;orlty of the Canada Geese

»,remalned at. the staglng grounds 1onger than usual but most’ 1eft before
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1 May and the last large fllghts occurred 10 May (S Browne pers.gcomm )

Although certain stag1ng grounds are trad1t10na1 and are used

/jvear after year, there 15 yearly var1at1on in the total numbers of geese

u51ng an drea as well as in the timing and durat1on of that use. The

ttmlng of the_onset of.spring and the amount of avallable sheet.water

- determine the number and distribution of the geese in most areas. Initially,'
. the geese use open sect1ons of rlvers and lakes. ‘As sprlng progresses,é;

jsheet water becomes 1mportant Later, as the land dries, the staglng geese

are agaln restrlcted to. the more permanent bodles of water.

'jStaging geese - radar

Several thousand Canada Geese stage along the Ottawa Rlver near

Thurso (R Foxall pers. comm. ) and at Plantagenet (E. Johnson pers comm,)vk

.ﬂfFlg 3) From 22 Apr11 to 24 Apr11 1975 the radar fllms showed that the

maJorlty of" the "goose echoes” whlch moved in from the lower half: of the radar’

: screen and contlnued northerly dlsappeared from view 1n the Thurso and. .

‘Plantagenet areas Although we have no. v1sua1 reports to conflrm the exact

date and tlme of arrlval of 1arge numbers of Canadas at Thurso and Plantagenet

we feel confident that the radar data’ 1nd1cated the arrlval of large numbers

- at those staglng grounds. Slmllarly on 3 and 4 May 1975 we belleve that

f"goose echoes“, whlch appeared on thetradar screen 1nvthe vicinity of‘Thurso‘

and’ Plantagenet and moved: northerly, were- caused by flocks oF Canadas depart1ng

‘from those staglng areas Thls does not 1mp1y that Canada Geese d1d not arrlve
,.at or depart from the stag1ng grounds at Thurso - and Plantagenet on other dates .

]Geese may have landed or taken of f dur1ng perlods of heavy mlgratlon through

the Ottawa area but the den51ty of "goose echoes' on the radar dlsplay at those

tlmes made 1t 1mp0551b1e to. detect such movements We were unable to reach
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any- rellable conc1u51ons regardlng movements in and out of other staglng sites

1n the Ottawa area u51ng the radar films, most probably due to the smaller

vnumbers;ofugeese-Involved."

. ".The large number of active aerodromes in the Ottawa area and the

similarity of some aircraft echoes to "goose echoes" (especially when air-

cfaft were engaged in local flights Such as circpitsj made it difficult to

fzdetect 1oca1 fllghts of the staging geese Low altitude‘movements at

' staglng grounds some dlstance from Ottawa would not be detected due to the>,

‘hlgh angle of elevatlon (3 ) of the radar On those few ‘occasions when we -

i

were able to detect local movements of the geese the most common t1mes were

‘around 0500 hr and 2000 hr.
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>M1grat1ng Geese - chronology ‘

Reports of visual observat1ons whlch we rece1ved 1nd1cated that most

'Canada Goose ngrat1on 1nto or through the Ottawa area durlng sprlng 1975
'h'occurred from 22 Apr11 to 14 May 4 A total of 2909 "goose echoes”’werevoounted , '_{_
' ;on the,tlme-lapse radar fllms. Usrng an average‘flookdsize.offélubirdsvg>f‘A

‘fhased‘on7visual observations of 123 floeks of migrating geese in the Ottawa

Varea), close to 180 000. Canada Geese m1grated through the Ottawa area in aprlng}:

';1975 ( assumlng ‘that all "goose echoes' did represent flocks of Canada Geese)

There were 22 periods of Canada Goose m1grat1on through the Ottawa '

_"area ranglng from 1 hr to 15 hr duratlon (Flg 4). !There were, however, only.

11 perlods of Canada Goose m1gratlon whlch -could be called heavy fllghts or-

ma]or waves. A major wave of mlgratlon was arb1trar11y def1ned as’ any per1od

':of contlnuous m1grat1on durlng which the hourly counts of goose echoes

iexceeded 20 for at 1east two oonsecutlve hours A major wave’ usually 1asted
» for 6 or 7 hours, beglnnlng about 0500 hr (Flg 5) and peaklng around 0800 hr -
~(Flg 43, The 1n1t1at1on of early morn1ng mlgratory fl1ghts is 11ke1y re—' -
11ated to the tlme of sunr1se (Bellrose, 1967) but may be 1nf1uenced by weatherf e

.factors and the b1rds mlgratory read1ness

Mlgrat1ng Geese - d1rect10ns

- Representatlve samples of "goose echoes" were traced dur1ng the
peak hours of several of the maJor waves of m1grat10n to determlne the

d1rect1on5vof the f11ghts The d1rect1ons varled from 340 to 3? wlth

'_an average flight path of 16. 7° (Table 1]

If we assume no change 1n d1rect10n the apparent dest1nat10n :”

of Canada Geese m1grat1ng over the Ottawa area was Ungava Bay Assumrng



.jalong:the northeast shore of Lake Ontarlo, the St. Lawrence Rlver as°§~‘

f"Migfating Geese - distribution‘

16

-Aa:straight flight path from the staging grounds to‘Ottawa, it appeared |
“that the numerous flocks of Canada Geese p3551ng through the Ottawa |

‘area orlglnated from among those tens of thousands of geese stag1ng

‘h;faraeast~as Morrisburg’ané in northern New York (Fig. 3. The migration .
) chronology of those geese (s. Browne, pers. comm;) fits with thatAof ‘

'efCanada Geese through the ‘Ottawa area.

i

To obtaln more detalled information on the dlstrlbutlon of

the flocks of mlgratlng Canada Geese, we calculated the numbers of

- n"goose echoes" to the east and west of ‘the c1ty of Ottawa Most of

':the hourly counts of "goose echoes" on the radar fllms were made w1th

l
¥

,xhe countlng 11ne d1v1ded 1nto two sectlons by an 1mag1nary 11ne whlch

passed through Ottawa'andrwas parallel to the average mlgratlon dlrectlon.

:,:Separate counts for the two sections were tallied (Table 2). On the

' average, ‘the flocks of geese were dlstrlbuted on’ a. broad frontvas‘

they mlgrated through the Ottawa area, w1th only 14% (about 400) more o

'flocks east than west of Ottawa.

‘M1grat1ng Geese - helghts

The m1n1mum detectable helght of a target of known 51ze can

' be estlmated for any range of the. AASR 1 radar (Table 3) By notlng

‘fthe range at whlch the ma;orlty of ‘the flocks of Canada Geese appeared

‘and dlsappeared on the radar dlsplay,screen{~we determined that most"

flocks'of geese-nigratedfthfough the Ottawa area at heights under

| ,1500 £t (457 ).

Bst1mates of the helghts of m1grat1ng flocks of blrds vary -

t 1
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’according to the observer. Height estimates provided by the Ottawa ATC

Tower personnel were probably the most rellable of those we recelved from

report1ng observers He1ght estimates by ATC personnel of 55 flocks of

‘mlgrat1ng Canada Geese showed that the flocks usually flew at apprOX1mate1y
1500 ft (1513 ft or 461 m) We received reports of m1grat10n occurring from

500 ft (152 m) to 3,000 fr (914 m). When the heights of the flocks of migrat-

1ng Canada Geese were we1ghted.to account for the variation in flock size,
the average height of the migrating geese was close to 2000 ft (1969 ft or

600 m)'indicating'that generally, larger flocks occurred at somewhat greater

i

‘altitudes R Pou11n who observed many flocks of mlgratlng Canada Geese at

. Ottawa durlng sprlng 1975 told us that he too noted that larger flocks usually

i

|
a ) i~
. ‘ ?
Migrating Geese - effect of weather |
Weather has a 51gn1f1cant influence on the. da11y var1at10n in

intensity of bird mlgratlon (rev1ewed by Lack' 1960 and lebet and Dr&ry, 1968).

i
We examlned the weather cond1t10ns during which major numbers of Canada Geese
m1grated in sprlng 1975

We found that major fllghts occurred wlth poorly deflned weather

' cond1t1ons (Flg 6). That is unusual because, generally, most northward
mlgratlon in sprlng occurs w1th a hlgh pressure system to the edst and a low

‘ pressure system to the west,Aa combination wh1ch'produces follow1ng wlpds;

However, from ﬁid-April to mid-May 1975, weak low pressﬁre systems were pre-
domlnant over eastern Ontarlo
Ind1v1dua1 weather factors durlng the m1gratory fllghts were

alsd examlned. The»geese d1d not mlgrate durlng periods of prec1p1tat10n;
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,large, major fllghts
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Pressure tendency showed no deflnlte trend and major fllghts occurred w1th

rlslng, falllng and fluctuatlng pressures Most mlgratlon took place when
‘_the w1nds were 11ght at both the surface and at approx1mate1y 4, 800 ft (850 mB)
sthlrectlons of surface w1nds ranged from northerly to easterly, except durlng the ;
‘1ast major f11ght wh1ch occurred w1th southwesterly w1nds Upper w1nd dlrectlons

, (at 4, 800 ft) were more varlable Major fllghts occurred w1th follow1ng w1nds,',

head W1nds and northwesterly and easterly. crossw1nds It 1s 11ke1y that major
fllghts occurred W1th w1nd dlrectlons wh1ch were energetlcally unfavourable to .
mlgratlng geese because f0110w1ng w1nds were rare at Ottawa durlng m1d Apr11

to m1d May 19?5 Although the wlnds were "unfavourable” in dlrectlon they

‘ were 1ow in speed

. We d1d not obtaln 1nformat10n useful for pred1ct1ng future major fllghtsf

due to the 1ack of clear cut weather systems dur1ng the perlods of mlgratlon of

Canada Geese through the Ottawa area in. sprlng 1975 * The absence of such

weather systems was 11ke1y respon51b1e for the numerous major fllghts 1n 1975
It may well be that in future w1th dlfferent weather cond1t1ons, Canada Goose

mlgratlon through the Ottawa area w111 take place ma1n1y 1n only a few very
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DISCUSSION AND CONCLUSIONS

» Radar data on the<anada~GooSe migration-through the Ottawa area
were collécted-fortuitously when filming the AASR-iVsurveillaﬁce fadér
at Ottawa to obtain informatiohbon the direction of the spring songbird
migratibn; We attempted to modify our on-gbiﬁg>study of the songbirdé to

collect as much data on Canada Geese as time and other commitments,would.

-allow. For those reasons, we did not obtain records of routine observations

from local'bifd watchers ﬁor did we identify sélected."goose echoes" on
the surveiliance radar as.to species, as was done, for example, by Blokpoel
{1974} who had a light aircréfﬁ veétored to determine the species responsible .
for a "goose echo'. o

Canada Geese Compése the bulk of thé geese migrating through the 0ftawa
area in»springl Other speciés:such as -Snow Geese,and‘Braﬁt~Geese likely make

up less than 5% of the total. We were unable to compensate for the fact that

-a few of the "'goose echoes' -may have been caused by those other species of

gbose or by other birds migrétihg in large flocks.

Compared with other yéars, the onset, of sfring in 1975 was rather
late and although it deléyed fhe songbird:migfatiqh'somewhat, it had little
effect on that of thé Canada Geese (R; Poulin, perg. comm.). It was, in |
addition, an extremely dry spring. Mapy of the flooded farm-fields used by
staging geesé dried up'relatively early, forcing the geese on.yo the rivers

and likely contributing to the greater-than-usual numbers of geese on the Ottawa

" River near Thurso.

. Visual observatiéns for the Ottawa area indicated that by 16 May 19?5;
all major Canada Goose migration was err.A.Filming the radar screen continued
to 13 June 1975 and during that time there were several periods when numbets
of '"goose echoes".wére pbéerved. Due to the 1ateness~of the season and the
lack of correéponding visual récords, we do not believe that‘those ﬁgdose.echqes”

were caused by Canada Geese. Thus, in addition to migrating Canada Geese, many



20

otherrépecies may also constitute serious hazards to low fiying aircraft
around Ottawa.

| We were ablé to document the seriousness of the hazard to ai?craft
caused by the Canada Goose migration phrough the Ottawa area in ;ermé';f |
datés and times, nuhbers, directions, approiimate heights, and 1ocafion‘and
intensity of uSeiof vérious stagiﬁg groundé in the vicinity of Ottawa during
spring 1975. We had hoped that, by examining;fﬁe weather conditions during
migration, we wohld be able to draw up guidelines useful to predict when
CénédaAGoose migration would occur in future springs. The poorly defined
weather conditions during the 1975 spring migrétipn made it impossible to
develop such a systém of prediction. Had conditions allowed the development
of a prediction system, it would'still have been impdssible to predict,
quantitati?ély, the density, distribution and height of thevflécks of ﬁigratfv
. ing Cénada Geese. |

0f greater value in air traffic cbnfrol is tﬁé Sector Automatié

Detectioﬂ Equipment (SADEj developed by Hunt (1975). This real-time warning
system provides a count of all echoes at least the size of 'goose echoes"”
for a ceftain sector of fhe radar screen. That equipment was used operationally
with satisfactory results for thé first time during spring and fall 1975 at
Ottawa International Airport (Hunt, 1975; Holford, 19?5]. SADE alerted air
traffic controllers to potentially hazérdoﬁs migratorf flights; providing

information on location and number of flocks involved.
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fable 1. Directions of representative éamples of “gdose’ echoes".
~observed on films of the séreen of theiAASR~1 radar at-
Ottawa International Airport in spring.lgfs.
Date Period . Direction (.0 True North )
4 (1975) (EST) Range Méan Standard Sample
deviation size
29 April 0600-0900  11°- 30°  19.5° 7.2 12
1 May  0600-0700 a°- 22°  14.0° 5.7 13
5 May  0800-0900 . 340°- 37°  11.0° 16.0 9
8 May  0500-0600 359°- 23° 14.2?‘ 7.3 BEETS
9 May  0700-0800  8°- 31° 19.9° 6.2 12
11 May  0400-0500  14°- 37°  21,4° 5.8 12
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25

Total number and distribution of "goose echoes" observed

!

2909

on films of the screen of the AASR-1 radar at Ottawa
International Airport 1n spring 1975.

Date Total Number "‘goose echoes' east of Ottawa

(1975) of '"goose echoes™ Number (%)
22 April 40 *

23 April- 37 *

24 ' April 45 31 (69%)

26 April 15 *

28 April 113 60 (53%)
" 29 April 339 210 (62%)
.30 April. 321 188 - (59%)
1 May 338 185 (55%)

2 May - 25 *
3 May 206 153 (74%)

4 May 160 75 (47%)

5 May 147 93 (63%)
6 May 91 40 (44%)
7 May 57 26 (46%)
'8 May 342 180 (53%)
9 May 160 89 (56%)

10 May: 188. 109 (58%)

11 May 235 119 (516)

12 May 16 *

14 May 34 16 (47%)

1574 (57%)

+ the number of ''goose echoes' to the east and west of a line passing

through Ottawa and parallel to the direction of migration.

* the distribution of ''goose echoes“ to the east and west of Ottawa
was not determined.
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Table 3. Range and.corresponding height below which a flock,of
: ' migrating Canada Geese (assumed to represent a 1 m” target)
.. would not be detected by the AASR-1 surveillance radar at
. Ottawa International Airport (data provided by F.R. Hunt,
‘Radio and Electrical Engineering Division, N.R.C.)

Range - Height
(n mi) (ft agl)
0 - 67
30 o 267
40 1 - 599
50 , 1063 .
60 | © 1659

70 2387
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Figure 2. Aerodromes in the vicinity of Ottawa (after acronautical charts
31 NE, August 1974;

31 NW, July 1975).

31 SE, Decembgr 1974; 31 SW, July 1975; and
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Figure 3. Staging afeas
and direction
- of the AASR-]
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used by Canada Geese and the average distribution
of '"goose echoes" observed on films of the screen
radar at Ottawa International Airport in spring 1975.
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‘fFigure 4. Hourly counts of "goose echoes“ observed on lems of the ‘screen .'Q}‘ o
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Figure 5. Periods wheh major numbers of ''goose echoes' were observed on films-

' of the screen of the AASR- 1 radar at Ottawa Internatlonal Alrport
©oin sprlng 19?5
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Generalized weather map showing the approximate location of
Qttawa relative to high and l1bw pressure areas for the 11
major flights of Canada Geese through the Ottawa area in '
~ spring 1975. - ' ‘
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Appendix 1. Records of observations of staglng and mlgratlng Canada Geese made in and around Ottawa
‘ in spring 1975 : :

. : » o _ -Estimated Estimated 0
Date , Period - - Number of Height Estimated }
- (1975) . (EST) - Location o Flocks/Blrds (ft a:g.l.) Direction Observer
10-29 Apr. ’ - - Carlsbad Sprlngs, ont. . - - Ustaging" - "R. Poulin
18 Apr. 1230 - Leitrim, Ont. - ' "several'/~ "£lying'’ = H. McLeod
22 Apr. 0900 - Ottawa Airport -~ 1/30 ~+ 2000 ‘ - NE A. Francis
22 Apr. 1045 - . Ottawa Airport . 1/24 ~ 1500 NE'. D. Pinhey
23 Apr. - 0700 Ottawa Airport o 2/100 1000 - SE & M. Lush
23 Apr. 0727 . Ottawa Airport , 1/6 - . 500 o "N -W. Lessard A
23 Apr. 0919 - Ottawa Airport 3/150 © 1000 N. "D. Pinhey -§ G. Chenier
23 Apr.- 0921 - . Ottawa Airport - '1/25 : - 1500 N. " D. Pinhey
23 Apr. 0926 ©  Ottawa Airport . -~ 1/50 - 1500 . N ‘G. .Chenier
23 Apr. 0929 Ottawa Airport L - 1/20 ' 1500 N G. Chenier
23 Apr. - 0933 ~ Ottawa Airport © 1/150-200 1500 ‘N G. Chenier
23 Apr. -0942 - Ottawa Airport o 1/25 - . 2000 N ‘G. Chenier-
23 Apr. 0950 Ottawa Airport - 1/50 : 2000 N G. Chenier
23 Apr. 0954 - ~ Ottawa Airport - . . 1/50 1500 N -G. Chenier
23 Apr. - 0958 Ottawa Airport -~ 3/150-200 11500 " N © G. Chenier
23 Apr. - 0958 Ottawa Airport o 1/25 ' 1500 - N " G. Chenier
23 Apr. ' 1135 - Ottawa Airport . 1/30 - 1500 N D.. Pinhey
23 Apr. 1740, Ottawa Airport . 2/100-150 - 1500 NE M. ‘Lush
27 Apr. . - Carlsbad Springs, Ont. -/5000-6000 ~ '"'staging" - R. -Poulin
28 Apr. - 0630 - Ottawa Airport 4/60-100 1000 = . " E M. Pacey
28 Apr. - 1815 - Ottawa Airport 1/50+1/100 3000 - S. Partington
.28 Apr. 1846 ' Ottawa Airport A 1/100 - 1500 o P. Ault
29 Apr. 0648 Ottawa Airport o 1/35 1000 N - D. Lay -
29 Apr. - 0708 _ Ottawa Airport ’ - 3/275 - 1500 N | W. Walker o
- 29-Apr. 0923 - Ottawa Airport - - 1/50 - .- 2000 - NE -~ .- R.M. Angus
1 29 Apr. ~ 0927 . ' Ottawa Airport - - 1/335 . 720000 S 'W. Walker
29 Apr. . - - Griffith, Ont.: ' 5/225 "'very high" - L.W. Billingsley

- (6000+)



A.Appendlg 1. Records of observat;ons of staglng and migrating Canada Geese made in and around Ottawa -
in spring 1975. ,
_ Estimated Estimated g
- Date Period . ' Number of  Height Estimated -
(1975) ((EST) Location Flocks/Birds (ft. a.g.1.) Direction Observer
30 Apr. early mornlng Ramseyville, Ont. - -/260 S - R. Foxall
30 Apr. 0747 Ottawa Airport .. 2/200 500 NE - R. Harrington .
.. 30 Apr. 0750 ‘Ottawa Airport - 2/150 500 CNE- - W. Walker
' 30 Apr. 0805 Ottawa Airport’ 2/125 400-500 SE. . R.M. Angus
30 ‘Apr. 0810 Ottawa Airport T 1/200 3000-4000 SW R.M. Angus
30 Apr. 0810 Ottawa Airport: 1/250 3000 N R.M. Angus -
30 Apr. . 0910 Ottawa Airport 3/250-300 - 3000 E . R.M. Angus
30 Apr. 0914 ‘Ottawa Airport 1/200 3000 NE R:M. Angus
30 Apr. . 0926 Ottawa Airport . 1/150 1000 N - R.M. Angus
30 Apr. .- Ottawa Airport , 3/50 1000 NE R. Harrington
1 May ‘early morning Ramseyville, Ont. . -/204 - o R. Foxall
‘1 May 0623 Ottawa Airport 1/36 - 500 100° R. Harrington
1 May 0659 Ottawa Airport 1/100 - 700 300° R. Harrington
1 May 0659 : Ottawa Airport 1/24 700 250°  R. Harrington
2 May - 0900-1100 Ot tawa 1/35 -o= NE G. Caulderwood
3 May early morning - Ramseyville, Ont. 1/13 - - R. Foxall
3 May 0905 Ottawa Airport - 1/50 2000 100 G. Chenier
'3 May - Port Hope , Ont. 10/ 3000 - N - - F.R. Hunt-
4 May- early morning ' Ramseyville, Ont. ~/57 - - - ~'R. Foxall
4 May 0623 Ottawa Airport 1/50 1500 ~ NE W. Guigues
- 4 May 0728 _ Ottawa Airport . 1/32 . 1000 E R.A. Gould
4 May 0819 Ottawa Airport 1/150 - 500 E R.M. Angus
4 May 0900-1100 Ottawa . 1/45 - " NE 'G.. Caulderwood
5 May early morning Ramseyville, Ont. ~/74 : - o= "R, Foxall g
" 5 May 0823 , Ottawa Airport '1/50 600 . 160 ' G.M. Braden .
5 May- 0900-1100 - Ottawa _ 1/27 L= " NE G. Caulderwood
5 - ‘Lake St. Francis, Ont.. - - H. McLeod

May

-/5000-10000 °



Appendix 1. -Records of observations of staglng and mlgratlng Canada Geese made in and around Ottawa
. o 1n sprlng 1975.

Estimated-  Estimated

* Date - . Period S Number of Height Estimated »
-(1975) . (EST) - Location . . Flocks/Birds (ft: a.g.l.) .Direction Observer

6 May =~ early morn1ng Ramseyv111e, Ont. T =/2360 : - ?- " R. Foxall

6 May 1016 - Ottawa Airport o 1/128 - - - 6000 . 210 o Q.;Oshorn¢
© 6 May 1133°- - Ottawa Airport .o .2/80 . - 1500 : A 200 M. Pacey

7 May early morning Ramseyville, Ont. = - -/55 T - —‘ e R.fF?xa11_

7 May’ - - Ottawa Rlver at Luskv111e, - tgreat numbers'" - - - ; TardlffA
o ‘ Que ‘ : _ R : , SO ) : .

'8 May  before 0600 . Ottawa ) : e - ~ S.D. MacDonald
 8.May  0630-0715 ~ Ottawa = . .=/22000 - - - many N,” 'S.D. MacDonald
L - : o : ~ ' some E,

L - S o R o ‘ a.few S ‘

8 May  early mornlng Ramseyville, Ont. - . -/3267 | - - 'R. Foxall

85Méy . 0641 Ottawa Airport TS '1ground to 1500 NO' M. Pacey "

8 May 0706 Ottawa Airport - 1/150 11000 140 M. Pacey

8 May - 0714 ~ Ottawa Airport o , 4/200 1000 - 300, M. Pacey
-8 May 0715 * Ottawa Airport - - 1/300 ‘ 1000‘,> - 120o M. Pacey

8 May 0721 © . Ottawa Airport : . 4/100 1000 . - 180 Mf_Pacgy |

8 May 0725 ~ Ottawa Airport o 2/30 1000 300 . S. Partington
. 8 May 0733 Ottawa Airport a 3/75 500 to 1500 180 S.VPartlngtonﬁ

8 May 0735 Ottawa Airport A 0 1/40 . 1000 to 2000 - 2500 P. Ault
8 May 0739 : Ottawa Airport , ' 1/50. - 1500‘ 180o . Sf.?art}ngton 

8 May 0741. . Ottawa Airport : : 2/25'>., .2000 to 4000 230o Sf Pagtlngton

8 May 0758 - Ottawa Airport -~ . 1/45 2000 140 M. Pacey

8 May . 0816 ‘Ottawa Airport : _,'jv<1/200 : Q,Y4OOO‘ : 220O P. Ault 5

8 May 0925 © Ottawa Airport - o . 2/75 . 1500 ) 0400 P. Ault o

8 May 0936 ©  Ottawa Airport . .. /150 - 2500 o , 360" - P. Ault

8 May 2200 = " .Ottawa - , S - low o P. Angehrn
8 § 9 May Co- ~ Plantagenet, Ont. . 7 =/15000 - - - - E.. gohniin
. 9 May . early morning Ramseyville, Ont. - - o =/247 ‘ IR T g Aﬁxa
"9 May ' 0500-0700 © Ottawa - o =/"many™ T, g:h;‘n
’guMay 0550 Ottawa.Airport. o 3/200 ©..1000 . 360 E ?ygillingsley

‘May 0600 ' - Griffith, Ont. o 1/100 . "fairly hlgh" NE
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- Appendix 1. Records of observations of staging and mlgratlng Canada. Geese made in and around Ottawa
' in spring 1975.

Estimated Estimated .

Date Period - o . Number of Height ~ Estimated :
(1975) , (EST) ' . Location - Flocks/Birds (ft. a.g.1.) Direction Observer
9 May- 0617 =~ Ottawa Airport ©1/85 1000 E . S. Partington
9 May 0633  Ottawa Airport ‘ .. 1/150 - .2000 E. S. Partington -
9 May 0633 . .~ Ottawa Airport =~ 1/20 T 1500 “E S.. Partington
- 9 May 0651 . Ottawa Airport = 1/200 - -1500 E " B. Dyck
. 9 May 0746 Ottawa Airport - 6/400 1500 ENE J. Littlewood
9 May 0751 Ottawa Airport ' 1/150 . 1700 NW J. Littlewood
9 May 0900 . Ottawa : - 4/250 - 1000 to -2000 N - G. Gibson
10 May early morning Ramseyville, Ont. - -/203 ' : - . R. Foxall
10 May 0550 ‘ Ottawa Airport SR 37250 . 1500 NE ~ A. Francis .
10 May  0600-0630 - Ottawa’ ‘ o 5/400. o low: N - P. Angehrn
- 10 May 0615. Ottawa Airport - - 1/117. 1500 NE A. Francis
10-May 0700 “Ottawa ' - "several"/— : - NE G. Caulderwood
10 May 0730 Ottawa River, Ottawa ‘ 1/~ 1000 - - two. fishermen
10 May 0737 - Ottawa Airport : /150 2000 NE B. -Dyck
- 10 May 0800-1000 - 10 mi SW of Perth, Ont. : 3/130 = N . F.R. Hunt
- 10 May 0823 Ottawa Airport - 2/75 1000 NE B. Dyck
10 May 0930 " Ramseyville, Ont. C-/16 - . Mon ground" - .G. Caulderwood
10 May 1839 - Ottawa Airport . - . -1/60 ©  '12500 110° " W.-Lessard
10 & 11 May - Gananoque,  Ont. -/300 - - A - - . G. Raines
' 11 May early morning Ramseyville, Ont. . -/710 - R R. Foxall
11 May 0515 ... Ottawa Airport . - 1/31 £ 1500 - NE ~ A. Francis
11 May 0550 -7 Ottawa Airport - 1/60° B 1500 - ‘ ‘ '065'- K. B Buchanan
- 11 May 0605 Ottawa Airport o 3/150 . 1500 . - .045°  A. ‘Francis "
11 -May 0630-0700 ~ .Ramseyville, Ont. ' 6/- I - ‘N to- NNE G. McGee - o
, 11 May - 0653 . Ottawa. Airport - '5/350 1500 : ‘045 A. Francis
.11 May 0740 Ottawa Airport - .. 1/150 - 1500, .\ R.E. Williams
© 11 May 1100 - Point Gatineau, Que. - * . 1/300 o f”very hlgh" - NB». G. -Caulderwood
‘12 May 0500 Ottawa o 2/- o NE - P Angehrn'
L.W. Billingskey.

12 May 0800 . Griffith, ont.. - 1/60 " ey low" . NE-
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Appendix 1. Records of observatlons of staglng and mlgratlng Canada Geese made in‘and. around Ottawa
' 1n spring 1975.

‘ : ) Estimated Estimated A L
Date Period o S - Number of Height Estimated -
(197%) (EST) o Location - - Flocks/Birds (ft. a.g.l.) Direction Observer
13 May early morning Ramseyville, Ont.: o -/2 . co - - R. Foxall
14 May  early morning Ramseyville, Ont. -/45 . o - - R. Foxall
14 May 0700 , Ottawa River, Ottawa 1Y oo - - two' fishermen
14 May "night" " Ottawa River, Hull, Que.  ~ ~ - - - _two fishermen
" 14 May - ' Upper Canada Bird . "flocks of thou- -~ -~ "Ottawa Citizen"
‘ : ’ ‘Sanctuary near ‘Morris- sands" ' B :
o burg, Ont. ' N , :
15 May =~ 0645 " Blackburn Hamlet, Ottawa, - ' - - G. McGee
15 May . 0830 _ Rockland, Ont. - - S - S. Fraser
15 May - Ottawa - ‘ 1/30 s Myery low" . NE M. Blokpoel
15 May - " Masson, Que.. ' - - - - G. McGee
15 May V - " Ottawa River, Ottawa 1/- ~ "yery high" - two fishermen
16 May" - " Thurso, Que. .2/9 "flying" SW G. McGee
16 May - Ottawa River _ o -/12 "sitting" - G. McGee
i near Thurso, Que. - v . :
18 May early morning Ramseyville, Ont. o - -/43 . R - ‘ - . R.-Foxall
22 May . - .~ Ottawa River - . - =/60 _ “on tiver" - G. McGee .
24 ‘May early morning Ramseyville, Ont. : -/1 - ‘ L= R. Foxall
- - Finch, Ont. . "thousands of - - -~E. Johnson
- . geese" : R ‘ ,
- - Upper Canada Bird Sanctuary, .1800 = . - - H. ‘McLeod
' : near Morrisburg, Ont. , A . O
- - - South of Vernon, Ont. : -/2000-4000 = "staging" - . R. Poulin
= = _ South Nation River flood ~ =77 . - 7 "staging" , = R. Foxall -
- ‘ ~plain (Hghwy 31), Ont. S e . ST
L - " Lac.Desché@nes, Que. ”100 " . "staging" .- R K Ross
- R  ‘Ottawa River near Thurso, Que -/>10000 - -"staging" . .= - * R.. Poulin
- - : " Wolfe Island, Ont. - -/10000-15000 - o <7 .T. Humberstone"

- - - Lakeport, Ont.. - -/10000-20000 "resting on the - . T. Humberstone:
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Dates and perlods for which time- lapse films were made
-of the screen of the AASR-1 radar at Ottawa Internatlonal
Alrport from 14 Apr11 to 25 Apr11 19?5 '

Appendix 2.

>-'Fi1mihgfbegan " Filming énded

A

ey

P

.;‘Date ‘ Time " Date ‘Time |
14 April * . 1940 15 April 0645
f15 Aprii , 1830?,' 16 April 10620

16 April 1820 17 April 0635
17 April . 1940 18 April 0650
18 Apiii'. 1820 19 April . . 0715,
19 Aprii/ 1830 ‘vzo April‘ 0630
20 April 1830 = - 21 April 0440
.é; April 1930 . 22 April 0635 -
22 Aéri1~ 160@ 22 April -, 1138
22 April 1835 Y April ‘oéﬁo
23NApri1}~ V';140‘ 23 April | 1410
23.Apfil< - 18%0 ,24'April‘ 0640
24‘Apfi1 1805 | 25«Apri1 0015




