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·SUMMARY 

1. 'Time-lapse films were made of the screEm of the AASR-l survei llance radar 
, , 

':atOttawalnternational Airport during astudy. of thé height of migrating 

. songbirds in spring, 1975. Unexpect'edly, large numbers of "gooseechoes'" 

.'were observed, moving acrbss the screen. Visual observations" indicated 

that most of the "gooseechoes" represented flocks ofmigrating Canada, .. 
" , 

. Geese .. 

:i'. l, Fromcounts of "goose echoes" on the radar films,a total of 2909,flocks 

of Canada Geese (estimated àt almost 180,000 bhds) migrated through :the" 

"Ottawa area during22 April to 14 May 1975. The geese migrated ona 

'broad'f~ont,' with' only 14% more flocks east than'west of Ottawa,' 
'. . ' 

3. ',Of 22 periods of Canada ,Goose migration, in spring 1975, Il were major 

: ,4. 

flights, usually beginning at 0500 hr and end:l..ng by late morning. 

The flocks of C;wada Geese which migrated through the Ottawa area 
',' ' ")~,,,', ", ," 

(average flight direction of ,17°) likely originated from staging grourids 

(stop-o'ver areas used for feeding and resting) along the northeast sh~re 

'of Lake Ontario, the St. Lawrence River as far east as Morrisburg 'and 

in northern New York State. ,Rivers and floodéd farm fields in the Ottawa 

area w~re used by staging Canada Geese with thé largest concentrations 
. .. . 

,: i . , . . , . 

()ècurringonthe 0:ttawa Rivernear Thùrso (10,000 birds) and at Plantagenet 

,(15,000 birds). , , 

5. Estimales of the hefghts of ,the migrating Canada Geese from both visual " 

and radar data were in élose agreement and averaged around 1500 ft to 

2000 ft agI. 

'6.' Major flights occurred with variable winddi'rections and lowwind speèds. 

Migration did notoccurduring precipitation. The lack ofwèll defined 

weathersystems,during the Canada Goose migration made it impossible to 

determirtewhich weather factors or s'ystems would be conducive to major' ' 
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migration infutureyears. 
. .... . 

7. 'Ifis unlikely that a system can be developed to accuratelypredict: 

. :tiiedates, ti~es and numbers of migrating Canada Geese. It is re­

èonunended thatSADE (Sector Aut?mad.c Detection Equipment, dèveloped 
. ;" 

aridtested· by- Dr. F~R. Hunt, N.R.C.,Ottawa)be ~~ed to warnof a'ctual .. · 

hïlZardous movemerits of migrating geese and other species flying in 

large flocks . 
. " .. ' : . 

. . !. 
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INTRODUCTION 

'.' ' . 

. Canada Geese are widely distribÛ:ted over; North America. They 

wintèr.from southern Canada .to·northern Mexico. Each spring they migrate 

". north):obreeding' grounds which extend throùghoutmost of Canada with the' 

:xception of most of the Arctic Islands, the Maritime provinces, southern 

Que~~è 'and south and central. Ontario (Godfrey ~ 1966). Canada Geese are one 
. ",:",,' 

o:f.the eàrliest waterfowl tobegin migration in the spring. 

There are severa1.sub-species of Canada Goose tllat vary not on'!.>' 

in ~olor and size but alsq in the areas. tl1eyuse for breeding and over­

wintering. Thé CatiadaGeésewhichmigrate through the Ottawa area are 
,-', . 

· among the heavlest sub-species and belong to the. South Atlanticpopùltttion 

whichwinteis alongthe south Atlantic seaboard of the United States (Fig. 1) .. 

Th~t, population consistsof the Atlantic Canada Goose,' Branta canadensis 

ca~~densis,' and Todd's Canada Goose, Brantà ~à~adensis 'ïntei-ior (Àddyand . 

.. HtwÙ.l1d i968) . 

During migration, geese often sl'end severai d,ays at stop:-over areas 

· (orstag1ng.grounds}to· feed and rest. The rivers,and flooded fa:rmlandfn 

thepttawa area provide suitable staging habitat for Canada Geese .. Thus, in 
',',' 

addftion' tomigratoryflights ovèr the Ottàwa area, there is much local low 

~ltitu'degoose activity aroundOttawa as the staging geese make their daily 

fI ights between feeding and roostingareas. The hazard to aircraft is, 

ther~fore, twofold'and due not only to migratinggeese engaged in long distance 
. '. ' 

· migratory fIights butalso ta staging gees.e engaged in local flights. 
. '. ' '. - . 

In 1974 STOL airèraft wereplltiinto service between Ottawa and 

Montreal' (Air Transit) .. The Ottàwa air~o~t . for those aircraft is at 

Rockcliffeon the south shore of the Ottawa River. The springconcentràtions 

.andh~aVy migratoryflight"s,of ,Canada Geêsein t,he Ottàwaarea werè therefore 

, . . , 
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a.hazardto. the STOL aircraft and, in fact, to. aIl air tràffic appro.aching 
.: ..... . 

ariddepartin~ the .numero.us aero.dro.mesin the Ottawa area (Fig. 2) and 

cruisingatlo.waltitudes. 
. '.' 

, . Du.ringspring 1975 a radar study of the height distributio.n o.f. 
:.! '. '. .... .' . , 

migratlng so.ngbii'ds was jo.intly undertaken bythe Natio.nal Research Co.uncil 
.' . t·· . . .' _ 

andJhe Canàdian Wildlife' Service. As part o.f that study .16-mm time-laps'e 
~l '. 

filIils.were made o.f the AASR-l surveillance radar display at Ottawa" 

Internàtional Airpo.rt. Severafmigrato.ry flightso.f Canada Geese were 
, .1 . . 

'1 .' . 
o.bserved o.n the radar films. To. assessthehazard ta flight safety po.sed 

. "i" 

by.those migr~ting flo.ckS, the Ministry of Transpo.rt (MOT) requ~sted that 
l . . " -. ." 

. the<~o.,o.se data be. ànalysed. 
, i 

TheCanaàtan WildÜte Service carried o.utth~ . ,. '. 

-,' . ; ',' 

analysis with the financial suppo.rt o.f MOT. 

The purpo!ie o.f this repo.rt 1s to. presènt' info.rmatio.n o.n the dates 
'L . . . 

and times,' ltU1Rber:s; directio.ns, distributio.ns, and heights o.f the Canada·: 
··I~;· 

Geese that 
i' 

migrated·thro.ugh the Ottaw.a area in spring 1975. 

. ."' ", 

. . . . 

A m~re detailed 

répo.rt:will be .submitted' fo.r publicatio.n in the sèientific literàture~ 
1 

'{ . 

"t, ..... ·; 
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METHODS 

," 

Visual observations 

,Records of observations of staging and migrating Canada Geese in 

spri1~g' 1975 were obtained from biologists and bird-watchers. ,In additiori~ 

mariy"~ècordswereprovided by the personnel of ,the Ottawa Air Traffic Control 

Tower.' AlI records are listed in Appendix L 

Surveillance radar 

Time-lapse l6-rnm films weretaken of the rnaster scope of the 23~cm 

AASR-l surveillance radar at Ottawa Airport from 14 April to 13 June 1975. 

,Beginning at: 1900,hr on 25 April, therewas 24 hrper day film coveràge; dates 

and times of filming prior 'to 25 Apri 1 are gi ven in Appendix 2. 
'" . 

The rangewas 

set at 60n mi (lllkm) (I:ig. 2) until 17 May after which it was at 40n mi (74'km). 

, " 0 
Theelevationangle:of the radar was 3.0 . ' The,screen was fitted witha clock 

"r- , ' 

and date tab. Thé antennàmade six revolutions perminute. 'Every second radar 

sweep was recorded on one film frame. Solman, (1969) outlined the' camera set­

up and ,the Manual,of,the'Clvil Aviation'Branch (Canada Departmentof Transport, 

1967) describedthe AASR":l radar. 
. . ~ ~. . 

Film records of thé AASR-l surveillance radar at Winnipeg International' 

Airp"ort during :1970-1972 showed that flocks of SnowGeese migrating within the, 

range of the radar produced relatively large, non-fluctuating eChoes moving on' 

afairly sttaigh~ course and at a steady sp~ed (Blokpoel, 1974). AlI echoes 

wi th thosè characterist ics on the films' of the Ottawa, radar screen were cori':' 

, sid~red to be "goose echoes"." 
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Basedon visualobservations, the majority of the geèse niigrating 

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

slghiings of other goose species such as Brarit Geese. Because heavy move-
, , ' 

, ' 

- ." . . 

, , ment~ of "g90se echoes" on the radar films werein good, agreement withthe " 
" ,......, . 

rec~rd'ed visùal observations of migrating Canada' Geése, we concluded thatthe 

gr~at majority of the'''goose echoes" on the radar films made atOttawa'during 
, ' 

,22 Àpril to 18 May 1975 (theperiod for which there are records of visual 

obsérvations ofCanàda Geese) wel'ecaused by migrating flocks of Canada Geese., 

The radar films were analysed using a Vangtiard Film Analyser which 

had a variable speed control andwhich prese~~ed thefilmed ima~e on an 18 cm2 

grotind-glass proj ection screen. ' Numbers of, "gooseechoes" were estimatêd, by 

, running the radl;lr film and counting the total number of 'echoesper hourcross­

üiga straight li~e perpendicular to thei:r direction of mov~ment.' The 1ength 

, a:nd position of that linewere varied according to the direction, spread and 

'"vfsibility of the echo'es'cluring the hour in arder tointercept the greatest 

'nurnber of "goose 'echoes"-. Most counts were made between 20' n' mi (37 km) 'and 
, , 

,3D n,mi (56 km) ~~~thwest of Ottawa. 
. . '. . . 

The times of aIl countswereconverted 

to the time ovel' ottawa to eliminate' possiblerecounts of echoes: when ,the' 
, " 

cou~ting line was occasionally repositioned. Time conversion was baséd upon 

'an average ground speed of 45 knots (72 km per hr) for a, flock of migra~ing 

gêese ,(Meinertzhagen,' i955; Speirs et' à:l:~, 1971; Blokpoel, 1974). ' The 

directions of the,migrating flocks of Canada Geese were dete~ined by rtinning 

theradar,fÙms an~ manually tracking the'paths of a sample of "gooseechoès" 

on a sheet of transl'arent paper taped ta the ground-giass projection screen. 
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. ··Inthis report, the Ottawa area refersto the 60n mi (111 km) 

. rarige·under radar surveillance. AU times are Eastern Standard Time 
. ..... '.' \. .' . 

. andçiir~c1:ions areîn degreesTrue North. All heights are given as 

~l dtticies. above groUJid lêvei( agI) . 

WeàtJH~r datà 

Weather records provided by the Ottawa Weather Office included: . 

speed and direction of the surface wind (hourly); atmospheric pressuré 

(hourly); precipitation' (continuous) and ,850-ni~ maps (tw'ice dailY). 

1 

.' 1 

! 
'\ 

•• 1 
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RESULTS 

, , Staging ge~se- visual observations 

Open rivers and flooded farmlànds provide safe roosting,areas 

for Canada Geese enroute ta northernbreeding grounds., In spring 1975~' 
, . , " , 

there' were several staging ar~as used by Ca~ada Gèese near Ottawa (Fig. 3). 
, . ' 

, The .ottawa River near Thurso supported great concentrations of staging, 

Cailada Geesewhich rtumbered around 10,000 birds CR. Foxall, pers. èomm.). 

Thë largest number of, Canada Geese in the Carlsbad Springs area ~ccurred 

27 April wh en 5,000 to 6,000 geese were present CR. Poulin, pers. comm.'). 

From 2,000 to 4,000 Canada Geese were observedstaging south of Vernon." 
i 

R>:ïC 'Ross (pers. comm:) reported hundreds of Canada'Geeseat LacoJschanes, 

j ustsouth of, Aylmer. ' E •. Johnson (pers . comm.) reported' 15,000 Canada 

Geese near Plantagenet and thousàndsof geese, in the Finch area.' These', 

fo data are. !lot complete and Canada Geese like1y staged in other areas around 

Ottawa during springl975. 

Further south, from 10,000 to 15,000 staging Canada Geese were 

reported at Wolfe Island by T. Humberstone (pers.,' comm.). He also reported 

• 10,000 to 20, 000 Can~daGeese staging in the Lakeport area.' Thousands of 

-Cartàda Geese stopped-overat the Upper Canada Bird Sanctuary in Morrisburg. 

S. Browne provideddata on the distribution of' staging Canada 

Geese in central New York State for spring 1972, ,which was a typical year. 

'Major concentrations occurred, i~,the Finger Lakes are~ and at Lake dneida 

.andthe Lowville-Glenfield area (Fig:.,:5). There wère also good numbers of 
, ' 

Canada Geese on southern .Lake Ontario, ti~:wever, most, w.ere westerly around 
.. 

Thirty-Mile Point. 
, , 

Peak nulnb~rs of,CanàdaGèese in New York State usually occur . '. . . 

in thefirst: two weeks of ,April. ,In i975, the 'majority of the Canada Geese 
, ' , 

, , remained at· the, stagfTlg grounds lorigei: thàn usual but most left before 
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,'. .... , . . 

IMay and the last large fIights occurred 10 May CS. Browne, pers. comm.). 

Although,certain staging'grounds'are traditional and are used, 

, ' year after year, there is ,yearly variation in the total numbers of' gêese 

using'an àtea as wellasi~ the timing and duration,of that use. The 

tinting of the, onset of spring and the amount of available sheetwater 

determine the number and distribution of the geese in most areas. Initially, 

thè geeseuse open sections of rivers and lakes. As spring progresses, '" " 

,shéet water' becomes important. Later, as the land dries, the staging geesè 

areagain restricted,to the'more permanent bodies of, water. 

Staging geese - radar 
. . .' , ' 

S~veral thousand Canada Geese stage alongthe Ottawa Riv,er near 

Thurso CR. Foxall , pers. ccimm.) and atPlantagenet CE. ,Johnson. pers .comm ~ ) 

~Fig. 3). From 22 April~to24 April 1975 the radar filins showed that the 
. ,. . 

majorityof the "goose èèhoes" which moved in from the iower hatf,~f the radar 

'screen and continued' northerly disappeared from view in" tl1e Th~rso and 

~lantagenet areas. A1though wehave novisual report~to confi~m the exact 
.", ~ , . . " ' ' 

. " 

date and time of arrivaI 'of large numbers of Canada's at Thurso andP'hntagenet, 
, , , 

we'feel confident that theràdar dataindicated the arrivaI of large numbers 
. ..' '. .' '. 

, ,at ,~hose staging grounds.,Similarlyon3 and 4 ~1ày 1975, we believe that' 

'''goose echoes"; which appeared on, the radar screen in the' vicinity ~f Thurso 

and Plantagenet and moved northerly. were caused by flocks of Canadas departing 
, , 

. . '. . ..-' 

fromthosestaging are~s.,Thls does not imply that Cana~a Geese did not arrive 

,at or depart from the staging grounds st Thurso.and Plantagenet on other, dates. ' 

',Geese may have landed or taken off during periods' of heavy migration, through 
, ' 

the Ottawa area but the ~ensity of. "goose echoes" on the radar display .a~ those 

times made,it impossiblE:ltocletect such movements. We were unable to, reach 
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anyreliable conclusions regarding movemerit·s in and out of other staging sites 

irl.the Ottawa area using the radar films, most probably due to the smaUer·· 
. . . , ' . 

. nuînbers ,ofgeeseinvol v.ed. " 

Thè la'rge numberof active aerodromes in the Ottawa area and the 

simibrity ofsomè aircraft echoes to i'goose echoes" (espeCially when .air­

craft were engaged in local flights such as circuits) made it difficult to 

d~tett 10c~Üflights of the staging geese. Low altitude movements at 

j'staging grounds sorne distance from Ottawa' would not. be detected due .tri the. 

hi:gh angle of elevatlon (30) of. the radar. On' those few occasions when we 

were able t'o detect.local movements of the .geese, the most conunori timèswere 

'~;oùnd 0500 hi'. and 2000 hr. 

'" ;. 

. i 
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Migrat:î.ng Geese - chrono10gy, 

Reports of visual observations which we received indicated that most 

Cana'da Goose migration into or through the Ottawa area during spring 1975 

oçc~rr.êdfroIll22 Aprilto 14 May. A total of 2909 "goosè echoes" w~re cotlnted 

on the ,time-lapse radar films. Using an average flock size of61 'birds .. ' 

(basèd OJivisual observations of 123 flocks of migrating geese in the Ottawa 

area), close to 180.000 Canada Geese migrated through the Ottawa area in spring 

1.975 ( assuming that aIl "goose echoes" did represent flocks of Canada Geese). 

There were 22 periods of. Canada Goose migration through the Ottawa' 

area ranging trom 1 hr .to 15 hr duration(Fig. 4) .. !Thete were, howèver, only 

i.1periods of Canada Goose migration whichcould be called heavy flightsor 

majoI;' waves. ,A,major wave of migration was arbitrariiy definedasanyperiod 

of èontinuous 'migration during which the hourly counts of goose echoes 

ex~~~d~d 20 forat least two consecutivehours. A major wave'usuaÜy. lasted 
; .: ... ;;:.'2'.?: , '.' .' . '.' .' , .' , ".' 

·for 6 or 7hours, beginning about 0500 hr (Fig. 5) and peaking around 0800 hr 

(Fig. 4). Th'e inÙiationof eariy morning migrat~ry fiights is likely re- ' , 

i~tedto the time of sunrisê (Bellrose, 1967), bùt may be influenced; by, weather . 

factors and tJ:)e birds'· migratory rèadine~s. 

MigratingGeese - directions 

Representativè samples of "goose echoes" were .tra.cèd during the 

peakhours of. several of the majorwaves of migration to determine the 

directions of the flights. The directions varied·from 340
0 

t037° with' 

an average flight path of 16! 70 (Table '1). 

If we,assume nP.change in'dtrection, the apparent destinàtion 

of Canada Geese m'igrad,ng oyer the .ottawa area was Ungava Bay. Assuming 
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a straig~t flight path from the staging grounds to Ottawa, it appeared 

t'hat'the nult\erousfloc~~:of Canada Geese passing, through ,the Ottawa. ' 

'area origlnated fro~among,those tens of thottsands of geese staging 

,aÜmgthe northeast shorè of Laké Ontario, the St~ Lawrence River 'as l' 
1 

fareastas Morrisburg 'and in northern New York (Fig. 3). The migration 

chronology of those geese (S. Browne, pers; comm.) fits with th~t of 

'Canada Geese th:rougb'the'Ottawa area. 

" ' 

Migrating Geese - distribution' 

To obtain more detailed information on the distribution of 

the flocks,of migrating Canada 'Ge~se~ wecalculated the numbers of' 

, "goose echoes',' t() theeast and west of the city of Ottawa., Most of 

, , the
j 
hourI)" count~ o("goose echoês" on the radar films were made with 

l ' , ' 

~e' counting line dividèd into two sectio~s 1>1 ~n imaginary line which 
, ' ' 

passed throiJghOttawa.' ,and was paraI leI to the average migration direction. 

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

average, theflocks" of geese were distributèd on ,a, broad front as' 
" , 

~hey niigratedtht-ough 'the Ottawaarea;with oD:ly14% (about 400) more 
, , ' 

,:f1ocks east than' west of Ottawa,: 

Migrating Geese .- heights 

, The minimum detectable height,of a target' of known size can 

be estimated for anyrarige of the AASR:-l radar (Table 3). .By noÙng 

., the range at which the 'majo:dty" of 'the flocks of Canada Geese appeare,d 

and disappeared on the radar displayscreen,we determined that most 

flocks of geese migrated through the'Ottawa area àt heights urider 

.1SOO.,ft (457 ml. 

Estimates of theheights of migrating flocks of birdsvary 
1 
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according to the observer. Height estimates provided by the Ottawa ATC 

Tower personnel were probab1y thè most re1iab1e of those we received from 

reporting oliservers; , Height estimates by ATC personnel of 55 f1Qcks of 

migrating Canada Geese showed that the flocks usually flew'at approximate1y 

1500 ft (1513 ft or 461 ml. IVe received reports of migration occùrringfrom 
..' . 

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

ing Canada Geese were weighted to account for the variation in f10ck size, 

the :average height of the migrating geese was close to 2000 ft (19~9 ft or 
.' . 

600 m) indicating that generally, 1arger flocks occurred at somewhat greater 
• , 1 

. altitudes. R. Poulin, who observed many flocks of migraÙngCana'da G~ese at 
! ' 
1 

Ottawa during spring ,1975. to1d us that he too noted that 1arger floCKS usually 

flew higher. 

Migrating Geese -·effectof weather 

IVeather has 'a significant influence on thedai1y variation in , 

intensity of bird, migration (reviewed by L~ck~ 1960 and Nisbet and oJry ,1968) . 

IVe examined theweather conditions during which major numbers of CanaQa Geese 

migratedln spring 1975 .. 

IVe found that major f1ights occurred with poor1y defined we~ther . . 

.conditions (Fig. 6). That is unusual because, generaUy, rnost northwa;rd 

migration in spring occurs with a high'pressùre system to the eàst and! a low 
.. 

pressure system to the west J a combination whichproduces following wi,nds·. 

Howevèr, from mid-April to inid-May 1975 J weak low pressure systems wel'je pre~ 

dominant over eastern Ontario. 

lndivirl:ual weather factors during the migratory flights werJ . 

a1so exa~ined. The. geese did not migrate during pe:Î'iods Of precipi ta~ion. 
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Pressuretendency showed 'nodefinite trend .and major flights occurred with. 

rislng, fall.ing an,d fluctuating pressures. Most migration took place when 

the wi~ds were light at both the surface and at approximateI'y 4,800 ft· (850 .niB) '. ' . 

. Directions of' surfac~ wl:rtds ranged from northerly to eastèrly, except'durihg the 
.. ',' . 

. . .. 

l'ast major flight which oGcurred with' southwesterly winds. Upper wind dirèctions 
, ' 

(at4,800 ft) wère more variable. Major flights 'occurred with foUowingwinds, 

head' winds and northwesterly ànd easterly crosswinds. . It iS likely.that maj or 

fÜghtsoccurredwith wind directions which were energetically unfavo~r~bre to 

~igrating gèese becau?e foUowing windswer~ rare atOttawa duringmid-Apr.il 

to mid-May 1975~ . Although the winds were "tinfavourable" in direction, they 

were low inSpeed; ./ .' 

We did,not obtain information useful for'predicting future major flights 
. ", ," .. 

due t'othe lack o(clear,:"cut weather syst~~s duringthe periods of mIgration oF . 
'·t 

Canada Geese through the Ottawa area in sptin~ 1~75. The absence of'such 

weather systems was likelyresponsible for tne. ,numerous, maj6rflights in:UnS. 

Itmay well be that in f:uture. 'with different' we~tl'H~r conditions, Canada Goose 

migrat~on throug~ the Ottawa\area wi 11 take place maihly in only a few, 'very 
, . , 

,iarge, major flights. 
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DISCUSSION AND CONCLUSIONS 

Radar data on the Canada Goose migration through the Ottawa area 
-

were collected fortuitously when filming the AAS~-l surveillance radar 

at Ottawa to obtain information on the direction of the spring songbird 

migration. We attempted to modify our on-going study of the songbirds 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 bird watchers nor did we identify selected "goose echoes" on 

the surveillance radar as to sp~cies, as was done, for example, by Blokpoel 

(1974) who had a light aircraft vectored to determine the species responsible 

for a "goose echo". 

Canada Geese compose the bulk of thé geesemigrating through the Ottawa 

area in spring. Other species such asSnow Geese and'Srant 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 

goose or by other birds migrating in large flocks. 

Compared with other years, the onset.of spring in 1975 was r~ther 

late and although it delayed the songbird migration soinewhat, it had little 

effect on that of the Canada Geese (R. Poulin, pers. comm.). Tt was, in 

addition, an extremely dry spring. Many of the flooded farm-fields used by 

staging geese dried up relà.tively early, forcing the geese on to the rivers 

and likely contributing to the greater-than-usua1 numbers of geese on the Ottawa 

River near Thurso. 

. Visual observations for the Ottawa area indicated that by 16 May 1975, 

aIl major Canada Goose migration was over. Filming the radar screen continued 

to 13 June 1975 and during that time therewere several periods when numbers 

of "goose echoes" were observed. Due to the lateness of the season and the 

lack of corresponding visual records, we do not believe that those "goose echoes'! 

were caused by Canada Gèese. Thus, in addition to migrating C~nada ~e~se, m~ny 
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other species may also constitute serious hazards to low flying aircraft 

around Ottawa. 

We w~re able to document the seriousness of the hazard to aircraft 

caused by the'Canadii Goose migration through the Ottawa area in terms'of 

dates and times, numbers, directions, approximate heights, and location and 

intensity of use of various staging grounds in the vicinity of Ottawa during 

spring 1975. We had hoped that, by examining'ihe weather conditions during 

migration, we would be able to draw up guidelines useful to predict when 

Canada, Goose migration would occur in future springs. The poorly defined 

weather conditions during the 1975 spring migration made it impossible to 

develop such a system of, prediction. Had conditions allowed the development ' 
, ' ' 

of a prediction system, it wouldstill have been impossible to predict, 

quantitatively, the density 1 distribution and height of the flocks of migrat-:­

ing Canada Geese. 

Of greater value in air traffic control is the Sector Automatic 

Detection Equipment (SADE) developed by Hunt (1975). This real-time warning' 

system provides a count of all echoes at least the size of "goose echoes" 

for a certain sector of the radar screen. That equipment was used operationally 

with satisfactory results for the first time during spring and fall 1975 at 

Ottawa International Airport (Hunt, 1975; Holford, 1975). SADE alerted air 

traffic controllers to potentially hazardous migratory flights, providing 

information on location and number of flocks involved. 
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Table 1. Directions of representative samp1es of "goose echoes" 

observed on films of the screen of the AASR-1 radar at 

Ottawa International Airport in spring 1975. 

Date Period Direc~ion (0 True North ) 
(1975) (EST) Range Mean Standard Samp1e 

deviation size 

29 April 0600-0900 11° - 30° ,. t;0 
J. 9. ~ 7.2 12 

1 May 0600,...0700 4°_ 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 13 

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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Table 2. 

Date 
(1975) 

,22 ApriÎ 

23 April 

124 :April 

26 April 

28 April 

29 April 

:30 April 

1 May 

2 May 

3 May 

4 May 

S May 

6 May 

7 May 

'8 May 

9 May 

10 May' 

11 May 

12 May 

14 May 

2S 

, ' + 
Total number and distribution of "goose echoes" obse:rved 
on fUms ,of the screen of the AASR-1 radar at Ottawa 
Internati,ona1 Airport in spring 1975 .. 

Total Number 
of "goose echoes" 

40 

37 

45 

15 

113 

339 

321 

338 

25 

206 

160 

147 

91 

57 

342 

160 

188 

235 

,16 

34 

2909 

"goose echoes" east of Ottawa 
Number (%) 

* 
* 

31 (69%) 

* 
,60 (53%) 

210 (62%) 

188 (59%) 

185 (55%) 

* 
153 (74%) 

75 (47%) 

93 (63%) 

40 (44%) 

26 (46%) 

180 (53%) 

89 (56%) 

109 (58%) 

119 (51%) 

* 
16 (47%) 

1574 (57%) 

+ the number of "goose echoes" to the east and west of a line passing 
through Ottawa and para11e1 to the direction of migration. 

* the distribution of "goose echoes" to the east and west of Ottawa 
was not determined. 
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Range and.corresponding height below which a flock
2
of 

migrating Canada Geese (assumed to represent a 1 m target) 
would not be detected by the AASR-I surveillance radar at 
Ottawa International Àirport (data providedby F.R. Hunt, 
Radio and Electrical Engineering Division, N.R.C.) 

Range Height 
(n mi) (ft agI) 

20 67 

30 267 

40 599 

50 1063 

60 1659 

70 2387 
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" Figure. L· Ranges of twosub:"species ,of large Canada Geefe Cafter' Hines and 
Schoenfeld,1968)~ 
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Figure '2. Aerodroines in the vicinity of Ottawa Cafter aeronautica] charts 
31 NE, August 1974; 31 SE, December 1974; 31 SW, July 1975; and 
31 NW, July 1975). 

• 

• 

• 

o 

1 P. 
1 

1 
1 

... 1 
1 

1 
1 

1 
1 

1 
1 

1 -

o 

<) 

o 
o 0 

G 
o 

o 

o 
o 

o 

" AERODROIIfIES'''' QUE8EC 
A/lfD ONTARIO 

__ CANADA-USA 80RDER 

o 60K/'a 
L· _____ .... •. 

\ 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
.1 
1 
1 

~'I 
' ' 

.'~. J 

29 

Figure 3. Staging areas tised by Canada Geese and the average distribution 
and' di reet ion of "goose echoes" observed on films of the screen 
of the 'AASR-l radar at Ottawa Jnternationa1 Airport in spring 1975. 
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Figure 4. Ho'urly counts of "goose echoes",observed on films' of thescreen 
'of·the AASR-l'radar at Ottawa Intérnationa'l Airport in spriilg 197-5. 
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Figure .5. Periods when major numbers . of "goose echoes" were· observed on films·. 
of the scre,en of the AASR-I radar at Ottawa International Airport. 
in spring 1975. 
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Generalized weather map showing the appToximate location of 
Ottawa relative to high and IbwpressuTe aTeas for the Il 
nlajor flights of Canada Geese th:rough t he Ottawa are a in -
spring 1975. 
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Appendix 1. Rècordsof observations of staging and migrating Canada Geese madé in and aroun'd -ottawa 

in-spring 1975. 

Estimated Estimated 
Date Period Number of Height Es t i nùi! ed 

(1975 ) (EST) Location F1ocks/Birds (ft; a~ g.!.) Direction Observer 

10:..29 _ Apr. Carlsbad Springs, Ont. "staging" R: Poulin 
18 Apr. 1230 · Le:i.trim, ' Ont. "severa1"/- "f1yi)1g" - 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 2/100 1000 SE ,M. Lush 
23 Apr. 0727 Ottawa Airport 1/6 500 N W. Lessard 
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 Airpor_t 1/20 1500 N G. 'Chenier 
23 Apr. 0933 Oùawa Airport -1/150-200 -1500 .N G. Chenier 
23 Apr. -0942 · Ottawa' Airport 1/25 2000 N G . . Chenier 
23 Apr.- 0950 · Ottawa Alrport 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 ·1500 N G. Chenier 
23 Apr. 0958 Ottawa Airport 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. -/50.00-6000 "staging" R. Poulin 
28 Apr. 0630 Ottawa Airport 4/60-100 - 1000 -E M. Pacey 
28 Apr. 1815 Ottâwa Airport 1/50+1/100 ,3000 S. Partington 
28 Apr. 1846 Ottawa Airport 1/100 1500 N P. Ault 
29 Apr. 0648 Ottawa Airport 1/35 1000 N D. Lay 
29 Apr. -0708 Ottawa Airport 3/275 1500 N W. Wa1ker (.N 

(.N 

29 Apr. 0923 -Otta\\,a Airport 1/50 ' 2000 NE " R·~f. Angus 
29 Apr. 0927 - Ottawa Airport - 1/35 2000 S 'w. ,Wa1ker 
29 Apr. Griffith, Ont .. 5/225 "very high" L~W. Bi llings 1ey 

- (6000+) 
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Appendix 1. Records of observations of staging and migrating Canada Geese,made in and around Ottawa 

in spring 1975. 

Date 
(1975) 

30. Apr. 
30. Apr. 
30. Apr. 

, 30. Apr. 
30. Apr. 
30.,Apr. 
30. Apr. 
,30. Apr. 
30. Apr. ' 
30.' Apr., 

1 May 
1 May 
1 May 
1 May 
2 May 
3 May 
3 May 
'3 May 
4 May' 
4 May 
4 May 
4 May 
4 May 

,5 May 
5 May 
5 May, 
5 May 

Period 
(EST) 

early morning 
0.747 
0.750. 
0.80.5 
0.810. 
0.810. 

,,0.910. 
0.914 
'0.926 

eatly morning 
0.623 
0.659 
0.659 
0.90.0.-110.0. 

Location, 

Ramseyvi11e, Ont. 
Ottawa Airport 

'Ottawa Airport 
Ottawa Airport 
Ottawa Airport 
Ottawa Airport' 
Ottawa Airport 

,Ottawa Airport 
Ottawa Airport 
Ottawa Airport 
Ramseyvi11e, Ont. 
Ottawa Airport 
Ottawa Airport 
Ottawa Airport 
Ottawa 

ear1y morning Ramseyvi11e, Ont. 
0.90.5 ,Ottawa Airport 

Port Hope , Ont. 
ear1y morning , Ràmseyvil1e, Ont. 
0.623 Ottawa Airport 
0.728 ' Ottawa Airport 
0.819 Ottawa Airport 
0.90.0.-110.0. Ottawa 
early morning 
0.823 
0.90.0.-110.0 

Ramseyvi11e, Ont. 
Ottawa Airport 

, Ottawa 
'Lake St. Francis, Ont. 

Estimated Estimated 
Number of Height Estimated ' 

Flocks/Birds (ft. a.g.l.') Direction 

-/260. 
2/200. 

',2/150. 
2/125 
1/20.0. 
1/250. 
3/250.-30.0. 
1/20.0. 

, 1/150. 
3/50. 
-/20.4 
1/36', " 
1/10.0. 
1/24 ' 
1/35 
1/13 
1/50. 
10./30.0.0. 
-/57 
1/50. 
1/32 
1/150. 
1/45 
-/74 
1/50. 
1/27 
-/50.0.0.-10.0.0.0. 

50.0. 
50.0. 
40.0.-:50.0. 
30.0.0.-40.0.0. 
30.0.0. 

, 30.0.0. 
30.0.0. 
10.0.0. 
10.0.0. 

50.0. 
70.0. 
70.0. 

20.0.0. 

150.0. 
, 10.0.0. 

50.0. 

60.Q 

NE 
, NE-' 

SE 
SW 
N 
E 
NE 
N 
NE 
-

10.00 

30.0.
0 

250.0 

NE 

NE 
E 
E 
NE 
-

160.
0 

NE 

Observer 

R. Foxal1 
R. Harrington 
W~, Walker 
R~'M. Angus, 
R.M. Angus 
R.M. Angus 
R.M. Angus 
R.M. Angus 
R.M. Angus 
R. Harrington 
R. Foxall-
R. Harrington 
R. Harrington 
R. Harrington 
G. Caulderwood 
R. Foxa11 
G. Chenier 

, F. R. Hunt 
R. Foxall 
W. Gùigues 
R.A. Gou1d 
R.M. Angus 

,G. Caulderwood 
, R.Foxall 
'G.M. Bràden 
G.Caulderwood 
H. McLeod 
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Appendix L ,Records of observations of staging and migrating Canada Geese made in and,aro~nd Ottawa 

in spring 1975. 

Date 
'(1975) 

6 May' 
6 May 
6 May 
7 May 
,7 May 

S May 
8~May 

.8 ',May 
8'May 
8 May . 
S.May 

-8 May 
8 May 
8 May' 

,8 May 
8 May 
8 May 
8 May 
8. May 
8 May, 
8 May 

,8 May 
8 May 

8 & 9 May 
, 9 May 
'9 May 

9 ,May 
9 May 

Period 
(EST) Location 

ear1y morning Ramseyville, Ont. 
1016 Ottawa Airport 
1133 Ottawa Airport 
ear1y morning Ramsey-vi i le, Ont; 

Ottayla River at Luskville, 
Que. 

before 0600 Ottawa' 
0630-0715 Ottawa 

ear1y morning , Ramseyvil1e', Ont. 
0641 Ottawa Airport 
0706 ' Ottàwa Airport 
0714 Ottawa Airport 
0715 Ottawa Airport 
0721 Ottàwa Airport 

,0725 Ottawa Airport 
0733 Ottawà Airport 
.0735 Ottawa Airport 
0739 Ottawa Airport 
0741 Ottawa Airport 
0758 Ottawa Airport 
0816 Ottawa Airport 
0925 Ottawa Afrport 
0936 " Ottawa Airport 
22000t,tawa 

, piantagenet, ont. " 
ear1y ~orning Ramseyvi11e, Ont. 
0500-0700 Ottawa .' 
0550 Ottawa Airport 
0600 Griffith, Ont. 

Estimated· Estimated 
Number of Height Estimated 

F10cks/Birds (fL a. g.1.) ,Direction 

'. -/236 
1/128 6000 

,,2/80 1500 

-
, ,'. 2100 

2000' 
-/55 
"great numbers" 

Observer 

R. Foxall 
Q. Osborne 

,M. Pacey 
" R.Foxall ' 

Tardiff' 

-/2200 
S.D. MacDonald 

many N, '5.0. MacDonald 
sorne E, 

,-/3267 
,7/75 
1/150 
4/200 
1/300 
" 4/100 
2/30 
3/75 
1/40 
1/50, 
2/25 
1/45 

,1/200 
2/75 

, , 1/150 

-/15000 
-/247' 
-l''many'' 
3/200 
1/100 

afew S 

,'. ground to 1500 N 
1000 1400 

, 1000 300
0 

1000 1200 

1000 1800 

1000 3000 

'500 to 1500 1800 

1000 to 2000 2500 

15'00 1800 

2000 to 4000 2300 

2000 1400 

4000' 2200 

1500 0400 . 
2500 ' '3600 , 
·low 

, ,1000 ,.. 3600 

"fair1y high" NE 

,R~ Foxall 
M~ pacey' 

. M.' Pacey 
M.' Pacey 
M. Pacey 
M. Pacey' 
S~,Partington 

S.Partington , 
P . Ault, 
S. Partington 
S; Partington' 
M. Paèey , 
P. Ault 

·P. Ault 
P. Ault 
P. Àngehrn 
E., Johnson 
R. Foxall 
P. Angehrn 
B. Dyck 
.L. W. Bi llings 1ey 
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Appendix 1. Records of, observations 'of staging and ~igrating Canad'a Geese made in and around Ottawa 

in spring 1975. 

Date 
(1975) 

',9 May . 
9'May 
9 May 
9 May 
9 May 
9 May 
9 May 

10 May 
10 May 
10 May 

',10 May 
10,May 
10 May 
10 May 
10 May 
10 May 
10 May 
10 May 

10 & 11 May 
11 May 
Il May 
Il May 
Il May 
Il May 
Il May 

, . Il May 
Il May 
12 May 
12 May 

0617 
0633 
0633 
0651 
0746 
0751 
0900 

Period 
(EST) 

ear1y morning 
0550 
0600':'0630 
0615, 
0700 
0730 

.Location 

Ottawa Airport 
ottawa Airpott 
Ottawa Àirport 
Ottawa Airport 
Ot,tawa Airport 
01;tawa AÜ'port 

, Ottawa ' 
Ramseyvi Ile, Ont. 
Ottawa Airport 
Ottawa 
Ottawa Airport 
Ottawa 
Ottawa Riv.er, Ottawa 

,0737 , ',Ottawa Airport 
0800-1000 
0823 
0930 
1839 

ear1y morning 
0515 
0550 
0605 
0630-0700 
0653 
0740 
1100 
0500 
0800 

10 mi SW of Perth, Ont. , 
Ottawa Airport 
Ramseyvi 11 e, Ont. 

, Ottawa Airport 
Gananoque, Ont. 
Ramseyville, Ont. ' 
Ottawa Airport 
Ottawa Airport 
Ottawa Airport 
Ramseyvi11e, Ont. 
Ot~awàAirport 
Ottawa Ai rport ' 
Point Gatineaù, Que.' 
Ottawa 
Grfffi th, ont., 

Estimated Estimated 
Number of Height Estimated 

F10cks/Birds (ft: a.g.!. ) Direction 

1/85 
1/150 
i/20 ' 
1/200 ' 

, 6/400 
1/.150 
4/250 
-/203 
37250 
5/400, 
1/Ü7', 
"severa1"/-

, 1/-
1/150 
3/130 
2/75 

, ":'/16 
, 1/60 
-/300 
-/710 
1/31 
1/60 
3/150 
6/-
5/350 

, 1/150 
'1/300 
2/-, 
1/60 

1000 
,2000 

1500 
,1500 
1500 
1700 
1000 t02000 

1500 
,low' 
1500 

1000 
2000 

1000 
"on'ground" 

',' 2500 

, 1500, 
1500, 
1500 

.1500 
, 150b, 
"very high ',' 

"very 10w" 

E 
E 
E 
E 
ENE 
NW 
N 

NE 
N 

,NE 
NE 

NE 
N 
NE 

NE 
065°, 

,0450 

N to NNE 
0450 

N 
NE 
NE 
NE 

Observer 

S. Partington 
S. Pattington 
S~ Partington 
B., Dyck 

, J . Littlewood 
J. Littlewood 
G. Gibson 
R. Foxa11 
A. Francis 
P. Ailgehrn 
A. Francis 
G. Cau1derwood 

, two, fishermen 
B. ,Dyck 
F.R. Hunt 
B. Dyck 

,G. Cau1derwood 
',W.' Lessard 

G. Raines 
R. Foxall 
A. Francis 
K.B. Buchanan 
A. 'Francis 
G. McGee' 
A. Francis 
R.E. Williams 
G. ,Cau1derwood 
P. Angehrn' 
L. W. Bill ings;11.e:y. 

-
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Appendix i. Records of observations of staging and migrating Canada Geese made in·ànd around pttawa· 
in spring 1975~ 

Date 
(1975 ) 

. 13 May 
14 May 
14 May 
14 May 
14 May 

15 May 
15 May 
15 May 
15 May 
15 May 
16 May· 
16 May 

18 May 
22. May 
24·May 

Period 
(EST) 

early morning 
early morning 
0700 
"night" 

0645 
0830 

early morning 

early morning 

Location 

RamseyviIle, Ont . 
Ramseyville, Ont. 
Ottawa River, Ottawa 
Ottawa River, Hull, Que. 
Upper Canada Bird 

Sanctuary near·Morris~ 
burg, Ont. 

Blackburn Hamlet, Ottawa 
Rock land , .Ont. 
Ott'awa 

. Masson, Que .. 
Ottawa River, Ottawa 
Thl.lrso, Que. 
Ottawa River 
near Thurso, Que. 

Ramseyvi Ile, Ont. 
Ottawa River 
Ramseyville, Ont. 
Finch, Ont. 

Estimated Estimated 
NumberofHeight 

.FlocksjBirds (ft. a. g. L) 

-/2 
.-/45 
1/-

"flocks of thou':' 
sands" 

li-:-
1/30 

1/-
2/9 
-/12 

. -/43 
-/60 
-/1 
"thousands. of 

. "very low" 

"very high" 
"flying" 
"si tting" 

','on river" 

Estimated 
Direction 

NE 

-. 
SW 

Upper Canada Bird Sanctuary, 
geese" 
1800 

near Morrisburg, Ont. 
South of Vernon, Ont. 
South Nation River flood 
. plain (Hghwy 31), Ont. 
~ac:Oeschênes,Que. 
Ottawa Rivernear Thurso, 
Wolfe Island, Ont. . 
Lakeport, Ont. .. 

-/2000-4000 "staging" 
IIstaging" 

"1005
" "staging" 

Que.-I>lOOOO . "staging" 
. -/10000-15000 

-/10000-20000 "resting on the 
lake" 

Observer 

R. Foxall 
R~ Fo~al1· 
two fishermen 

. two fishermen 
"Ottawa Citizen" 

G. McGee 
S. Fraser 
M. Blokpoel 
G. McGee 
two fishermen 
G. McGee 
G. McGee 

R.· Foxall 
G. McGee.· 
R. Foxall 

.·E.· Johnson 

H.McLeod 

R. Poulin 
R. Foxall 

.. R. K~ Ross 
.. R; Poulin 

T<~ . . Humberstone<. 
T. Humbers tone:· 



1 
1 

1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Appendix 2. Dates "and periods for which tim~-lapse fi lnis were. made 
of the screen of the AASR-1 radar at Ottawa International. 
Airport from 14 April to 25 April 1975. 

. Filming :began Filming t3hded 

Date Time Date Time 

:14 AprÜ 1940 15 April 0645· 

15 April 1830. 16 April 0620 

16 April 1820 17 April 0635 

. 17 April .1940 18 April 0650 

18 April 1820 19 April 0715 

19 April .. 1830 20 April 0630 

20 Aprî1. 1830 . 21 April 0440 

21 April 1930 22 April 0635 , . 

22 April 1000 22 April 1135 

22 April 1835 . 23 April 0640 

23 April. 1140 23 April 1410 

23 April 1830 .24 April' 0640 

24 April 1805 25 April 0015 


