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lBSTRkCT

Use by nestlng waterfcvl of art1f1c1a1 1slands created

PN

.1n 1npoundment= of uater in southeastern Alberta was studled'

{
/from 1976 to 1975‘ A total of 1205 nests of 12 spec1es of

'ducks and 14h nests of Canada geese: (Brapta cggadggsls) uere&

found on the 1slands searched . Den51ty of nestlng ducks in
the different 1mpoundments varled betyeen 2 3 and 29.1 nestsct ”
; per -ha of uhlch betueen 43 and 59% successfully hatched at

least 1 egg. uannallan pfbdatlon was the main cauSe of nest’a”
\‘fallure. Greatest den51t1es vere recorded in 1977(yhen

“ drought condltlons were most pronounced- water per51st1ng\1n‘

the art1f1c1a1 1npoundments seemed to attract waterfowl to

‘heét on the'islandsffnallard (Anas g;atx_hynchos), gaduall

(Ae §tgggera) ,and lesser scaup (Axthxa affinis) were

'selectlng 1slands tc a- greater extent than the other spec1es

of Haterfoul found in the area.,of the 203 1slands studled, d

A

107 were used by Canada geese-.they 1n1t1ated an average ‘of

1 35 nests per lsland and had a success rate of 70%..

By comparlng productlon Hlth varlous attrlbutes of the

E
i

1slands, multlvarlqﬁe analyses showed that smaller 1slands

located farther fr%m shore and u1th a greater vegetatlve_

'l\'/

" cover were the most productlve. Recommendatlons for

1mprov1ng constructlon and placement of art1f1c1al lslands

are outllned. Moreover, the presence of nestlng Canada geese

« . Lo

on 1slands appeared b increase the density of nestlng ducks
. N [

r success rate'"The 1atter reﬁlected an ability of

t:geese to keep predators away: 1

elr nests and

x
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v Rnsnuﬁ

Tltre. [Une etude de l1a sauvagine nlchant sar des 1les

}

art1f1c1elles dans le sud-est de 1 Alberta.j‘{

De 1976 a 1978, j ai etudle la nldlflcatlon de la

~

"sauvagine sur des iles artlf1c1elles 51tuees dans le sud~est’“

4

de . l'Alberta. Un-total de 1205 nlds de 12.especes de canards

et 1&4 nlds de bernaches du Canada (g ia ggg_@ggg; )

furent rrouves sur ces 1les. La den51te des nids de canard -

71var1ait entre 2+ 3 et 29.1 par hectare selon les baszns et

~ leur taux de succeés entre 43 et 59%. J'a1 ohserve les plus

grandes’ denSLtes en 1977 lors d'une perlode de secheresse.
la- presence d’etendues d'eau art1f1c1elles sémbla attirer
,les 01seaux qul utlllserent les 1les pour nlcher. Le canard -

: malar '(A_ pla&i'hx co ). Ie canard chlpeau (AL‘ pg a)

—— -

et 1e petlt morlllon ( z hya ff__?_) montrerent une plus

\
grande préférence pour ‘ces. 11es de uidlflcatlcn. ‘Lles

beruaches ontznlche sur 107 des 2b3 iles;étudiées;felles'ont

 établi une moyenne de 1.35 nids par ile et ont eu un taux de

.

succes de 70%. )
| En couparant la prcduction et leS'Caractérist}ques ues
rlles, des analyses multlvarlees me'peruirenf de'démoutrer
.nque les plus petites 11es 51tuees 101n du rlvage et avec .uac
fcouvert vegetal abondant etalent les plus productlves. Des
recommendatlons "portant sur 1la constructlon et le placement

-

'des 1les sont enumerees. Il a ete 1nteressant de noter que-

la. presence de bernaches du Canada nlchant sur certalnes des

L

H.‘T.fﬂ1les Sembla augmeﬂter la densite et le taux de succes des""'




fcesrnemeS'lles-

A

 \canards. Cec1 refletalt la capaclte des berngches a

‘ﬁ'repousser c%rtalns predateu:s dg leurs nlds et a offrlr

B

1 1nd1rectement une protectlon aux canards qu1 nlchalent sur

e : : . 4

A
) -1,
N . 4
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. INTRODUCTION

Drainage of natural Haterbodles and other agrlcultural
practices have reduced the habltat sultable for nestlng. |
‘Haterfoul on the North American prairies (Pospahala et-a ;;
1974, Mprrlam 1978) . Creation of art1f1c1a1 1slands for
.nestlng waterfowl 1s one technique that has been proposed to
protect and augnent Haterfoul productlon (Hanmond and Mann '
1956, Keith 1961, Mlhelsons 1968, Sheruood 1968 and others).
Greater production on insular habitats, relative to the
malnland generally reriects higher. densities of-nesting'
birds subjected to reduced pressure fronm mammallan predators
(Hammond and Mann 1956, Hildeén 1965, Mlhelsons 1968, Vermeer
1970, Ewaschuk and Boag 1972).

For 40 years, Ducks Unllmlted (Canada). has been
constructlng art1f1c1al earthen 1slands in 1mpdundments of
water as part of their habitat development»and_rmprovement

programmes. However, little was known about the

succeSS*of Haterfcwl nesting on then; The main:cbjectiVe of =
this study Has to determlne what phy51cal characterlstlcs‘of
_the islands 1nfluenced den51ty and success of ducks and
Canada geese nestlng,on them. Habitat selectlon by birds ' is
influenced by‘stiuuli from the physical‘environment and by
1nteract10ns between birds of the same oL different spec1esw
-(Hllden 1965). In this study, greater emnha51s was given to

the effect of the phys;cal characterlstlcs of the islands

because it is pdssible to manipulate these factors. However,



3

_ the effect of nest densxty on nestlng success of ducks 2.4,
L9 .

the soc1al llmltatlon of dénsity in nestlng geese were alsc

;-1nvestlgated.,' \;-

Another aspeCt of the study was to test the’ nypothe51s

of Long (1970) who‘suggested that nestlng "ducks Here o

-soc1ally attracted to the v1c1n1ty of nestlng Canada qeé//.
Flnally, annual varlatlon 1n weather condltlons enabled

‘me to study the effect of drought condltlons on waterfoul

- use of art1f1c1alﬂimpoundments on the pralrles.e

Results are presented in the form of 3 1nd1v1dual'

papers whuch are 1ntegrated in a concludlng dlscu551on.
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PAPEBT1. USB OP ARIIFICIAL ISLBIDS BY IESIIHG IITBRPOWL
' Abstract
From 1976 t0'1978,.the use'by nesting uaterfowl of

art1f1c1al 1slands created in uater i poundments vas

s

llnvestlgated in southeastern Alberta. 2 total of-1205 nests

of 12 spec1es of ducks and 1uu nests. of Canada’ geese (Bra ga

g_agggs s)-. vere found on the 203 1slands searched over 3

years. Mallards (Aggs gla_xrhxnch ), gadwalls {As

stggpega), and'lesser scaup (_xthxa afflnls) selected

-

1slands as- nestlng 51tes more than the other spec1es of

ducks found in ‘the area. Den51ty of ducks in the dlfferent
;mpoundments ranged from 2.3 to 29.1 nestsiper ha with a

success rate that-varied between 43 and 59%. Canada geese

-~

~nested on 53% of the islands with a mean of 1. 35 nests* per

RN

-island; thelr nesting swccess averaged 70%. Multlvarlate

analyses of the 1slands' attributes and product1v1ty showed

that smaller lslands,§¥arther from shore and with a greater

’vegetative cover iere thetmOSt productiyel Means of
improving .construction, positioning and vegetatingvof

islands are_suggested.

8
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Introduction
In recent years) construction of artificial islands as

a management technique to overcome-loés of nesting"hahitat

»>

\

(Merrlam 1978) has been proposed by Hammond and Mann (1956}\L

Kelth (1961),‘M1helsons et g; (1967), Sheruood (1968), and
many others. Greater productlon can .be achleved on islands
because waterfcwl nest at hlgher den51t1es and suffer less
mammallan predatlon than on the malnland (Hammond and Mann.

1956 Hlldens1965 Vermeer 1970a, Ewaschuk and Boag 1972) .-

Some studles have" prov1ded 1nformatlon on the

nesting uaterfoul.(Hammond and Mann 1956, Kelth 1961,
Y . . . -

» t

Sherwood 1963, Long-1970, and otherS). Recently Kaminski and

Prince (1977) used multlvarlate analyses to dlstlngulsh

'_quantltatlvely the factors that influenced selectlon of

1slands by nestlng .Canada geese. DL

The aim of this study was to use the Kamlnskl -Prince

~

»approach in determlnlng thch factors were 1mportant in-

llmltlng the number and nesting . success of ducks and Canada

<

geese using artificial islands rn‘southeastern Alberta.
Hildén (1§65) stated that habitat'selection bf hirds is

influenced by the physical characteristics of the:

‘environment and by the preseﬁte of other blrds of the same/

or dlfferent spec1es. In this” paper, I 1nvest1gated the

1mportance of the phy51cal characterlstlcs of ‘the islands.

MAdditionally,'I'measured the effect of nest density on the

}nesting success of ducks and deese and the effectvof

characterlstlcs of 1slands that make them most attractlve to



1nteract1ons among geese 1n selectlng Fhelr n st sites.
Elsewhere (Giroux 1979a), I descrlbe an 1nterepec1f1c

assoc1atlon betueen ducks and Canada geese. : \



'Study Area
Thé isléndsvstudied_were located in 7-i$poundments_}
qreatédlby Ducks Unlimitea (Canada).nearvfhe‘town of Brooks“
(50,60 ﬁ, ]11.90'W) iﬁ goutgeast;rnlhlberta.(fable 1); Thié‘
is in a rz%ion of mixed-praitie 50 km sse;ﬁea§t of the area

described Jin detail by Keith (1961). "
Inpoundments A and B arev2»adjacent\igiﬁgation

3

resérvoirs.‘Artificial islands, located at various points
aléng’their shoress‘were:cre&té@ﬁbyxisolatipg'tips Qf',v
peninsuias thrdugh»éxcavation of>di£cheé on the.landward
side{‘Theyfpresentlj raﬁéé in size ffom“0;13 to 6.6 ha. Two
types uérevfécognizedi‘larger islands with 1 or more heaps
':*of éar£h'but‘§ith méfe‘thag uO%lof their afea~do§éréd Hiih
ﬁétive Tixed-praigig vegetatibnl(Coupldnd 1950), and smaller
8 \ g :
;islaﬁdslwith i;oigted piiés of earth but less thgn 40% of
- their area covetediby'ﬁative gggsélandAVégetation. iioﬁ%er\

i

" vegetation had invaded these piles of exposed earth which
now suppﬁkt-stands of forbs ("forbs" type, Table 2)" such as

Russian, thistle (Salsola kali), Itansy mustard (Descurainia

sophia), narrow-leaved goosefoot (Chenopodium leptophyllum),
tumbling.mustard (§;§xgg;;gg g;;;§§;ggg),'burning bush

(Kochia scoparia), and grasses ("gfasé" type, Table 2) such

‘as foxfail>barley'(Hordegg jgbdtum), vestern wheat grass

(Agropyren s@ithii), and crested iheatvgrass [ ELLéEQ&B&);
the last‘species_having-Been seeded in 1974, Water levels in

“each resefvoir are'regulath; from eqfly May to the end of
July they are erawn down in. response to irrigation A

~ U
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regulrements, belng refllled in fall arnd early sprlng with —
water from the Bow River.

The 5 other‘impoundments {Cs D, E, F,’andbél are
iocated'in shallow_basins about 15 km southeast of reservoir
B. In each of these basins a . series of artificial islands.
was created uith'earth scrapers before flooding.bnost'Hefe
buf&t by plllng up the earth that was scooped out of a‘10-
wide moat doun to a depth of about 75 cm. Some were made by
piling up the earth from-an adjacent borrow—plt. The
resultlng 1slands are rectangular in shape, M to.2 m high,

and cover from Oe 09 to 0.u7 ha. Between the moat and the

pile of earth, a berm of 3 to 5 m was left.lntact.-Ihls has

bqume‘covered by spike rush (Eleocharis palustris) and
; : .

'water smartueed (Polygonum coccineum)("emergentﬂ tYpe,

Table 2), and is subgected to floodlng. The piles of earth

‘k [
have been colonized by such spec1es as tansy nustard, |

I

burnlng bush, lamh's-quarters (Chengpod; um album), bull
‘ P

,_thlstle (Q_; sium wvulgare), gumveed (Grlndelia squarrosa) , |

- foxtail barley,'and western iheat graSs. Islands in basin F
and G were seeded with a mixture of crested wheat grass
(MO%); Russian rye (Elxmgs jgn eus ) (QO%), and sueet clover
.(Qg;;;gtgs sp) (20%) in the sprlng of 1977. In fall and
early spring, these shallou ba51ns are flooded iith vater
from'reserVOir B through a series of canals, ‘Water levels’

Y
deqrease during the summer through evapo—transplratlon at a-

?

rate of approxlmatlvely 15 cn per month. In some years,

Hater dlsappears over most of each basin, remalnlng only in

4.



the m§a§$karound the islands by the month of July.

Surrounding uplands areigrazed by cattle which often
\ ,

concentrate near the flooded basins where they.can find both

water énd:greeﬁ vegetation., They grazed ;ntenéive;y between

: ' o , v | ERE \
the islands of the low-lying basins and on some islands

where igsﬁfficient water remained fo deter them crossing the

moat. .



Hethods

. ' Relative ngmbérs»of each vateifowl spéciés pre#ent in
the different hasins ver;\;;Z;iétéﬁ/£y counfiné the
igdicateq Sreeéing pairs (Dzubin' 1969). In 1976; a~Singie
count was.doﬁé in each area Betveen'12 and 21 uay.by'1 \
\obsér;er wélking the shoreline of!each impoundmenf. The
follow;ng year, 3 to 4 éounts wvere condﬁctéd between ‘15
April‘and,1 Jﬁne‘by 1 or 2 observefs Qalking,'canoeing or
- from a vehicle. ) . S
Number aﬁa'speqies of vaterfdvl_neSting on the islands
"Were tecorded froh 1976 ﬁhroﬁéh 1978._Ne§£ing habitét.(37‘
ha) on 75 islands was searchéd aﬁnuallf during the 1st 2‘vky n
féars and a Sampie of.53 of thése‘islahds (13: ha) ias
searched during the 3rd sﬁmme:..In‘1976 ﬁhd,1978, 2 .
' systemdiic‘searghes'igqe done by j or 2 observers walking a.

nsects; a 3rd visit to the islands in

1

series of parallel tra
‘i9§6 checked. the fates of late nests, In 1977; u”systegaticv
-seérches_were done - by 2 observers”valking paféllel transe.ts
perpéndicﬁlarfto sach other, On. reservoir A; the uth visix\
‘checked the fates of late nests.,Trﬁnsecté ?e:e 2—3 m‘apart\
depending on végefation density. A short staké was used to y:,
beat dehSé vegetation; |

A neét‘wasfreCOrded‘if\it contained‘1ior'mqre egés. If
'vhole eggs'were\absentv(oving tov§rédatioh)} presence bf
fresh down, nest material,‘and>somefipesfeQQSHel;~f§agﬁents
vere taken as evidence that a nest had béen:igitiated in |

that season and so was recorded. Nests were classified as
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wactivem if hens were laying'orpincubating and_ﬁinactive" if
clutches»had been‘hatched; déserted-or destroyed. The
spec1es of waterfowl occupylng a nest was 1dent1f1ed e1ther .
by seelng the female as it flushed or by characterlstlcs of
the nest, eggs, down, and-contour‘feathers. Stage of
incubation of eaCh c1utCh uas determined‘by floatatlon»of
eggs (Hesterskov 1950). Locatlons of nests were plotted on ,:
fleld-maps' markers were not used because they could have
attracted avian predators (P1c0221 1975). A nest was

’con51dered successful 1f at least 1 egg of the clutch
hatcheds o | 'd\\\ - \ |

The phfslcalxcharacteriStics ofpislandS'variedswithin
and among.basins; In 1977; a series'of'independent variables

,weremmeaSured'onweach island in'an attemptrto,determine

- which of'these factofs'or\set of\factors'explained most of

the,varlatlon of the.dependent varlables (dens;ty and
"lnestlng success of ducks and geese). Area and’ length of

,plsland shorellne were calculated with'a planlmeter and a map

measurer either fronm aer1a1 photos or from maps drawn by the

compass_transverse and 1ntersectlon-method (Hoshy l971). ;'

' Vegetation of the islands has classified dnto'? types |
“(Tahle 2); thevaOPOrtion of each_island covered by the
'different tipes in duly was calculated wlth-a planineter. Bx

'comparlng avallablllty of each type and its ‘use by nestlng

. waterfoul, I determlned that "forbs"'and “grass-forbs" were -

preferred by nestrng waterfoul (Table 2).'The proportlon of

, each 1sland covered by these 2 types was then 1ncluded 1n



» . - ‘ : l o "v' R ) ‘ . /
the set of independent variables. Water depth and distance

between each island and “the malnland shore were neasured fn

early Hay and early July; The age of each’lsland was based

RN

on the number of summers since its constructlon.

Varlatlons in den51ty and nestlng sutcess of.ducks uere

i

-analysed_by stepvlse regre551on (Draper and'Smith 1966).,The_

criterion for retaining or deleting a variable was based on

the 5% level of“probabilityfand aptneSS of-the model vas
eexamlned through the- study of the re51duals (Neter and
:Hasserman 197“).'The logarlthmlc transformatlon was used tov
‘llnearlze the regre531on functlon and to stablllze the’
varlance of the error terms uhlle the angular transformatlon
vas applled to data represented by percentages (Sokal and B

.
-

. o . S ;
Q . R
Because the number of Canada geese nestlng on' the R

'J:Rohlf 3969).

islands_was llmlted,~aﬁdlscr1m1nantlfunctlon analysrs was

used“to COmpargﬁislands.usedland unused by nestingdgeese,"
and islandsfiithAsuceessful and mnsucceSthl gqo%e_neStsa'
,vTTHe\independEnt Variables were alsn selected.byfaastephise

'procedure on the na51s of thelr dlscrlmlnant power. the\aaas

selectlon crlterlon was the’ smallest Hllks' lambda (Nle et.
.al 1975).: N S - o 'j o

Other statlstlcal analyses vere performed accordlng to

. Sokal and Rohlf (1969{; the srgnlflcant leveljof probablllty

was eStablished at 5%. R - .;: ' “-'ﬁ\;



- Results and Discussion .

. species composition

’ Durlng the study, 120$ nests-of"’ ducks (12 spec1es) and .
_1uu nests of Canada geese were found on- the 203 1slands

- searched. Among ducks, lesser scaup, mallards, gadualls,

\ plntalls.(l as acuta )_‘amd blue—wlnged teal (A d;g__;g)s'
’ Here the most cdmmon chec:.es to use the 1slands as nestlng
sites. (Table 3)._When the spec1es compos1t10n of ducks
,nestlng ‘on 1slands 1n the 2 types of ba51ns were compared,
d51gn1f1cant dlfference emerged. Islands in the larger and
deeper reserv01rs (A and\B) supported a’ greater proport10n~,
(P<0 005) of d1v1ng ducks,_3u% of the nestlng blrds'd"
(Table 3). By coqﬁgast, divers made up. omly 18% of the -

nestlng ‘population in the low-lylng ba51ns (C,GD, E, F, and
- G) e . R U -
The extent to which the most common species in the area

used islands as nesting sites wasajudged by COmparing counts
of breedlng palrs with those of nesting blrds (Table u)._
esults 1nd1cate that mallards, gadwalls, and lesse scauo“

sought out 1slands as nestlng 51tes whereas pintails, teal,m o

o "northern shovelers (Ae c;z é; a) and Amerlcan wigeon (A, .
. §me§; na) voided,islands. These data are supported by;the 2
\ .

N specre;\cbmp951tlon of ducks nestlng on the malnland. of us

™~

' \ .
nests found on;th_\adjacent malnland, ue% vere plntall, 20%

‘teal, 13% lesser scaup,‘

Amerlcan wlgeon,:mallard and gad&”jl together accounted for. .

only 10%. Other studies have also reportéd\that mallards
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‘(Dreviea and fred;lckson‘1970, Vermeer 1970b), gadvalls.'
(Héhry 19#8,¢Hammond and nann‘1956, Duebbert 1966), and
.lesser scaup (Keith 1961,‘Long 1§70f nest at high densities.
: oabislands.

These flndlngs lndlcaté that female mallard, gadwall
'and lesser scaup may be more tolerant (Duebbert 1966
Pulliainen and_N1emela‘1975) or even sqc1ally attracted ?y
conspésiflcs (Hammond and Mann 1956, Duebbert 1966)
promoting ﬂighef_densities'among'thsm.‘Fdr'the other
species, it is not possiﬁle to deéidg whether"they uere,
av01d1ng the 1slands Qer se or whether they vere 1ntolerant

of - or subordlnate to 1nd1v1duals already establlshed on the

1slands.

2;g§iti-gékéggé’gg§£§
I believe that all females.sn nests'were:flushed oa

each’lsland, regardless of vegetative cover agd\observét
attentiiéngss; Therefore,_the g:oup‘of nssts 1ocatéd by
flushing.fq-ales is_represéntative of the.nesting populatidnt’
at’the,time of the ceﬁsus._k strongscOrrelation'kg=0;92, -\
‘ df=126, P<0.01) betwéen the numbér of nests 1o¢ated by
_,flushlng a femaIe and the number of "actlve".plus #inactive"
‘nests found on the 1slands suggests that the latter sum
1brep:esents the nestlng populatldn adequately-and,allovs
_éOnparisons of nésting<densities betqeen islandss

o The avétags dgnsity.pver the 3-year period varied frém‘

‘2.3 nests pertha.on the recently-created islandssat F and G -

22



to 29.1 nests per ha on thk® older islands at D (Table 5).
Annual varlatlcn in den51ty vas recqrded wlth the greatest

number of nests being- ﬁound durlng a. perlod of drought in

v

1977. Water persistin the art1f1c1al“ba51ns under

. i L . 1 T .
investigation that year seemed to a ct vaterfowl to nest

on the,islahds inlthem\(Giroux»1979b); Dens;??*ei\desriﬁg;\;\
ducks obsersed in this study is somewhat lower than other ‘\\\\f

»densities reﬁorted on islands (Table 6). doﬁever; it\éppeers
that, when islands are present in high»deﬂSity (Long 1970,
Vermeer 1970b, this study),'they are used differentiailf;

'Ihesé“data-support the conclusion that islands, even

BN

ertificial ones, are.attractivk to ducks. The number of .
nests per ha on malnland habltat is reported to vary between
0 0 and a.3 (Oettlng and Dlxon 1975). |
Den'sity of nestlng‘ducks.:as 1nversely correlated'with
size of isldnd in the'reservoirs dnd the fourlyigﬁﬁ?aSins
(Table 7). A similar.reletionship has been reported by
Miheisons g; él (1967) and Verdeerr(1970b).rThe spallest
, 1sland studied (0.09 ha) supported 10, duck nests in 1977
(111 nests per, he). the hlghést den51ty recorded. Hovever,
thevm;nlmal s;zey beyondruhloh\1nteract10ns between birds
- bmay preienr estebiishment'of moreﬂghan 1 pairuper isiand,
A ’has yet to be derermided.yaohnSOn et-al (1979) reported high
. densities of-gﬁllards (Table 6)\oq>very small islends' v
'(0.0025 ha), out I consider that it is.not appropriate to

present the number of nests‘per.ha’when'quy 1 nest can be

~initiat<u on such small islands.
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‘ducks was po=1t1Ve1y correlated ;Ith\dlstance of 1sland from

shore in May (Table 7). Islands located far from the .
mainland had greater densities (46.8 nests per ha) tth
islands of simllar‘size 1ocated close to shore (33.7 nests
.per ha) .
In thé 1ow¥lying basins, the proportion'of an island-
covered by preferred vegetation-(Table 2) explained 70% of .
the fariation in density of -duck nests (Table 7). Older S
‘islands had a greater proportion of the1r area conered by
: this vegetatlon (r-O 75, df= 33, P<0.01). Noreover, the
proport1on of the island covered by‘preferred vegetation was
lwﬁhlso correlated with depth of water around the islands at D
~ (r =0, 58, df= 12, P<0.05) and at E (= 0 75, df 15, P<0.01).
This suggests that presence of water around 1slands promotes
groutk of vegetatlon, a suggestlo‘ supported by the fact

that.den51ty of vegetatlon was greater nearer the water (on

. v n
the slopes) than on the tops of the islands. !

»

o> Of the 203 1slands 1nvestlgated in this study, Canada
geese used 107 (53%) as nestlng 31tes, they 1n1t1ated a mean
of 1435 nests per 1sland. Geese shoved a dlstlnct preference

for the art1f1c1al 1slands_51nce only 1 goose,nest was found
on the‘mainland adjacent to a basin. Between 1976 and 1978,

a total of 53 1slands were observed annually and the

proportlon used by Canada geese for nestlng rose from 43 to
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62 to 75%. This increased use. was associated with a
progressive colonization of the more recently~-created

islands which may reflect'either immigration into the study

area or an increase in the local‘breeding population. The
average den51ty of 1sland-nest1ng geese, over the 3-year
perlod, ranged between 0.2 and 7 v 1 nests per "ha in the
different basins. Densities greater than 25 nests per ha
have been reported for Canada geese nestlng on- 1slands
(Naylor 19‘3, Munro 1960, Ewaschuk and Boag 1972) but- in all
cases the number of 1slands ‘per . 1mpoundment vas much lower

than in the ba51ns 1nvestlgated in this study.

. . . ” -

Canada geese selected nestlng islands that were
/’ »

i-characterized by deeper‘surroundlng uater.and greater'
coverage of "forbs" and "grass~forbs" (Fig. 1). Islands

surrounded by deeper water may represent safer nesting sites

¢

for geesef Greater density”of'vegetation may also be;

advantageous through reducing 1nteractlons among nestlng

geeske. However, it seems to contradlct the flndlngs of

\

Kaminski and Prince (1977) in southeastern Michigans Theyb
found that islands selected by nesting geese had a lower

density of vegetation and hence good viSibility.'H0uever,

the- vegetatlcn found on. the 1slands 1nvest1gated 1n thls \

study was short alloulng geese to observe the surroundlng
b
.rea. when standlng up near thelr nests uhereas vegetatlon on .
L

- the Mic’ :anm islands ranged “from 1.5 to 2.u m in height and

would 10 have permitted geese'such-visual‘freedom;'

Moreover, presence of v1sual barrlers which would decrease
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o — .

inreractiqns between pairs wasiprobably lessvinoor;ant in
their studj area since density of the breeding population
was much louer than in mine (1.2 vs 9.6 pairs per 10 km?).
Establishmentfof more than 1 goose nest per island was:
recorded in a few-instances when visual barriers were |
provided by vegetatige cover or by rhe'physiognomy'ofﬁthe
island itSelis'in'March and.April 4977;Ngeese seieéting nest

[

sites were observed for 250 hours from an elevated blind
| .
located in the v1c1n1ty of the 1slands (0.09 to 0.3 ha) at
D. A pair of geese usdally defended an entire 1sland.- I
Hoiever;\z nests wvere ;nitiated on each‘of rhe 3‘isiands
uith_the'greafeSt proportionh‘8§,198, aﬁa'sgx) of their
surface coVered Hith forbs and grass~forbs. On those
1slands, dry vegetatlon of the prev1ous year completely
‘ concealed the geese when constructing thelr nests or laying.
Thls reduced (P<0 005) the number of interactions between
palrs durlng the pre- 1ncubatlon perlod. At the 3 1slands
wlth 2 goose nests,.I recorded 8 5 1nteractlons per pair per
1sland uhereas at the 9 islands Hlth onl;\1 nest I recorded
16 6 1nteract10ns per pair per 1sland.vTheLe observatlons
support the suggestlon that dense vegetatlon may Lower
 visual stlmull and hence decrease 1nteract10ns between palrs

dof Canada geese (Munro 1960, Ewaschuk ‘and Boag 1972). These

1hteract10ns are belleved to 1nfluence establlshment of

- terrltory and nest site selectlon of geese (Klopman 1958);

Thus, a good cover of forbs over the entlre 1slands may

-‘permlt establlshment of 2 goose nests per 1sland, p0551b1y'
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the max1mum number before the effect of croudlng uould

" reduce nestlng success (Naylor 1953, Hunro 1960, Euaschuk))

.and Boag 1972).

The ultimate factor promptlng anatlds to select 1slands
as hestlng 51tes is the protectlon the 1slands providead .
agalnSt mammalian predators and thus the reproductlve
succeSS of ducks u51ng them (Hllden 1965). Kelth (1961) and
- Townsend (1966) showed that ducks. nestlng on 1slands had
greater hatchlng success than on the malnland. Long (1970) .,
b revaewlng nesting success'of ducks 1n several studies of
-island~habitat,‘concluded that it was. generally greater than
70%. However, Hammond and‘Mann'(1956)'n6ted that predation
remains the prlmary cause of Haterfowkvlossesbon islands."

Clutches that have been destroyed by predators are
. ‘belleved to be more consplcuous to man than. those that :
hatched (Kalmbach 1938). Thls wvould tend to bias upwards the
"number of preyed—upon nests in. the sample. I found that
J"lnactlve" nests were proportlonately‘more unsuccessful

N .
(P<0. 005) than nests located by flushlng females. Therefore,»

' 1t seems more approprlate to omit "1nact1ve" nests in

»

‘ célculatlng nesting success. |

In 1976 and 1977, 59% of 220 duck nests found on .
islands of the lou-lylng ba51ns Here successful. on 1slands
o in the reservoirs A and B, nestlng success was also louer

than expected since only 43% of 367 nests hatched atAleast 1

N : : - N
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egg. In all vaterbodies{'degreasing water }évels throggh

evapo-transpiration and irrigation draw-down reduced the

security of islaands against mammalian predators. Of 301
» °nésting.£ailures, 3% were deserted, 57% were lost to
pampalian predators (skunks, Mephitis mephitis; badgers,

Taxidea taxus; and coyotes, Canis latrams), 1% to avian

Predatdrs;_and for 40X the céuse of failurebﬁasidnghown.
Nesting SucceSS_of.duéks was~pdsitively_COrrelated with

distance of‘isiand from'mainiand shore:in»éa#ly July

\(Table 6). Although it explained only 30% of the variation,

Tt
0 NG

this factor ¥as the most importént at both'tyﬁes of
Law'a‘c'eVrbédies. Depfh qf uafgr‘su;:ounding an island did no£ ;
COﬁtfiBute significéntly\to the yaria£ion inuhesting |
'succeSs; - T \ |
The effect og density 5¥ ducks on their -nesting suééess

‘was investigated éither bééagse intér;ctions %étween.bi;ds
mightfﬁecfease;their Succéss or because high cohcentrati§ns
of ducks miéht_be'more vulnerablé to,prédatioﬁ. Such a .
ﬁélationshib\uas.not found. In‘factbthe;e'was'a positive
,éorrelation between nesfihg;suécess aﬁd dénsity (£=0.§uj
df=u7,.g<b.01) ihich.sﬁggests thaﬁ more fémaies Qere
selecting safer iglandsjas‘neSting sités. Duebbert (1966)
noted.that patching-Sucéess‘ijgadwalis,vas not:réducéd at‘.

" nesting densities as high as 43 nests per ha. However, Long

\

|

. (1970) reported that nesting behavior was "abnormal® at
'lL densities of 130 nésts_per ha. brOpped‘eggs; nest'dgsertionv

"and nest parasitism vere frequent when ducks nested in these
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extreme concentratlons on islands.

In thls study, 12% of - 7“3 nests located in 1977
contained eggs that appeared to have been laid by 2 or more
females (1nter- or 1ntraspec1f1c para51tlsm). The rrequency
of para51tlzed nests was p051t1vely correlated Hlth the %
vden51ty cf nests 1n the different basins (r—O 95, df 4,

B<O. 01)._Joyner (1976) has shodn that eggs in para51tlzed
nests have lower hatching success than in unpara51tlzed
nests. Nestlng success based on the clutch, not the
llnd1v1dual eggs, dld not show any negatlve effect of densrty
in thlS study but perhaps 1nformatlon on egg success would

\ .
have given a dlfferent result. . b

Lt e TR as emae—

Durlng the 3 years of the study,»101 nests (70%) %f
- Canada geese hatched at least 1 egg, 25 (17%) uere
preyed-upon, and 18 (13%) were deserted. This level of
"}nestlng success is egulvalent to 67% calculated for nearly
5000 nests reported in several studles on 1slands (Naylor
‘1953, Sheruood 1968, Vermeer 1970a, Hanson and Eberhardt
._1971, Evaschuk and Boag 1972) All desertlons occured on .
1slands 1n lou—lylng baslns where den51ty of nestlng geese
was greater and where soc1al 1ntenact10ns bet;een palrs may-
have been the cause (Ewaschuk and Boag 1972). Thls~‘
contentlon is' supported by the fact that a greater success“N

(P<0. 005) was recorded for geese nestlng 51ngly on islands

,(80% of 60 nests) than for geese nesting on lslands thre



21

PV RN

Lt

there uas more than 1 nest-(Sd% of 43 nests). During the .

incubation period,_the situation observed during the -~ * °

-

'pre-incubation was.reversed. Hhen geese are established on
islands, the number of 1nteract10ns involving pairs nestlng
singly on adjacent islands is probably lower than for» palrs
.nestlng in close V1c1n1ty on a sane lsland. Ewdschuk ‘and’
Boag (1972) recorded a smaller nearest nelghbor dlstance
"between unsuccessful nests than betveen successful nests.
Nevertheless,-the number of goslings produced per island was
.greater on islands with' 2 than wvith 1 nest.

Distance betueen jsland and mainland in May and
percentage offisland surface covered with “forbs" and
"grass—-forbs" (Table 2) were most influential in separating
1slands with at least 1 successful‘goose nest from those J

without a successful nest. Islands with successful nests

?ﬁere located either farth : hore or had denser

R

vegetatlon (Flg. 2). Importance of dlstance of 1slands from
shore may reflect the same effect of dlscouraglng mammalian
predatlon as has been suggested for ducks in thlS study.

Also, 1t.has been~suggested by Ewaschuk and Boag (1972) that

>1ncreased vegetative cover may reduce the number of
» |
1nteractlons betgeen/palrs of geese and consequently lowver .

thelr rate of desertlon. ﬂoreover, there is perhaps a

’

compensatory effect between the 2 variables since heavy .

'vegetatlon may make geese less v151ble to predators when
l'd .

nestlng on 1slands near shore,

N



Banagelent ﬁecOllendations

Comparison of island‘characteristics and productivity
shoved that smaller islands located farther from shore and
wlth a greater vegetatlve cover Wvere the rost productive.
Kelth (1961) observed that preferred islands were at least
15 m in dlameter»(o 02 ha) whlle Hammond and Mann {1956)
suggested islands of O. 12 to 0.4 ha. From this study, I
uould recommend that islands encompass about 0.1 ha. Smaller

1slands may be even ‘better but as yet the optimal size is

‘not Known.

i e

Keith (1961) clalmed that a moat 45 to%60 cmfdeep and
about 10 m wlde was adequate to deter skunks. Hammond and
Mann (1956) suggested a‘depth of 30 to 45 cm with "several
hundred feet of open uater“ whlle Sherwood (1968)

‘ recommended locatlng islands at more than 60 o wlth a
mlnlmal depth of 30 cm. ‘However, coyotes (Hanson and:
Eberhardt 1971) and badgers (Duebbert 1967) have been
observed to swim over 200 m without any apparent stress: I
recorded a skunk sw'mming between»lslands,overba distance of
“more than 200 m. based on the relatlonshlp between: nestlng
success of ducks and dlltance of 1sland from malnland shore
in July (X 28.45\1 0 36X); I uould recommend a distance of
at least 170 m betueen 1sland and malniand shore. Since
@eese wvere using 1slands surrounded by a hean depth of 69 cn

of water, I con51der that a depth of about 75 cn. should be

. adequate to pake an island attractive, providing it is

.sufficiently far from shore. "iﬁ;ﬁ

PTRELD
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Nesting‘uaterféul selected stands of brdéd-leavéd
anpuals and perénﬁials mixed with grasses. Establishment of“
'vegétation on islands could Be promoted by seédimg a mixture

qfagrasses'and legumes (Duebbert and Lokemben 1976).‘Typ§.of

.1 . N
soils and moisture conditions particular to each area will

defetmine the specie$ to seed. Most of the artif' ial
seedi@g done on islands in the Brooks area vas. unsyccessful
or‘very slow to becone eStablished,‘pfobébly Qécause_of the
dry conditioné on the islands. Under such conditibns, I

_suggest that'uatefing'the islands at the time of seeding

'will accelerate establishment of nesting cover. Flooding of.

the baﬁiﬁ«will raise the Qater‘tabLe>under the.iélands‘but
acan-be detrimertal to isia#ds through grosive;action'bf
vaves against uﬁproiebted shores.
’ Iﬁ‘the Ireservoirs, tﬁe large cut4off?peninsulas iith_
"more than 40% native grasslahd vegetatibn'were less  <7
. , P , , . =
'attractive to‘waferfovl than the smalier islands with
greater coVefagevof fdfbs and grass;férbs. This suggeéts
that the former should not be cqnstructed‘uhen costs of the
2\types are similar. »

n

Islands created in the 'shallow basins by piling.qpf

‘earth from an adjacent borrow-pit were surrounded by flooded
emergent vegetation except 'on the borrowed side where there
was open water. These islands were usédvless by ducks as

nesting sites than islands with a_completé'moat'(s,” vs 15.2 .

\

nests per ha).:Thus islands. should be/é;;struCted with a

complete moaf‘so that there is open water all around the



2“
‘island.' .
Rectangular lslands appear'the most appropriate~because
such 1sland= have greater perimeter per glven area than | n.”f
' circular, elllptlcal or square 1slands. The greater the
ratio® of water—-land edge to land mass the more attractlve
the instlar habltat (Hammond and Mann 1956). Moreover,,
vrectangular 1slands require llmlted surveylng and are easier
to bulld, espec1ally v1th a scraper. Heavy egulpment
travelllng and unloadlng materlal on the central plle of
earth results in a more compacted and'er051on—re515tant
1sland._
Eroslon is the most lmportant factor.fnfluencing
10ngev1ty and therefore product1v1ty of an 1sland For
zslands coverlng from 0.1 to b 4 ha,. Hammond and Mann (1956)
reported.a reductlon ‘in 51ze of 65 to 75% in 1& years. In"

. b R ) L .
'thls study, the effect of er051on was more marked in o T

'»freserv01rs than 1n low—lylng ba51ns. Actual reduction in

- size of eroded 1slands was not‘measured but was usually
limited 51nce 1slands were all recently-constructed and also
- because decllnlng uater levels 1n the shallow ﬂmpoundments
\

reduced wave action.

Tovmlnlmlze erosion, i suggest that islands be oriented

~

fparallel to the prevalllng Hlnds.vHammond and Mann (1956)
suggested that emergent vegetatlon around the island can be
used as natural breakwaters. Houever,o;;helscns et ail (1967)
fobserved that 1slands surrounded by a dense belt of tall

>

.:/‘ ’
emergent,vegetatlon offered no access t6 open water and were
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‘hav01ded by Haterfowl. The 1mportance of free access to open

- water from the\gsland was suggested at D where I noted that
geese approached or left 1slands more often by swimnming than
by flylng (u30 vs 105 observatlons). I suggest that dense
emergent vegetatlon should be left only on the wlnduard srde'
of an island. In large uaterbod;es where wave action is
significant,’islands should_betlocated along the lee shore.

- Rip-rapping the'uinduard_shores of lslands SUbjected to
erosion is a costlj’poSSihility and_its effect'on‘waterfoul
is unknown, S -\bf. ST -

_ | ‘
Hammond and Mann'(1956) suggested that close spac1ng of

1slands protects them from- wlfd and wave actlon. However,
clustering of 1slands can 1ncrease thelr vulnerablllty to

;predators (Sheruood 1968), a phenomenon‘also recorded in

this-study. At D,.greater nesting success of ducks (P<0.005) —
/ .

wvas recordeg on 1slands that ‘dere separated by more than \n

'.100 m (89% of 28 nests) than on 1slands at less than 100 m

(54% of 41 nests). Since. these 1slands were &- *he same

B

‘i\\\glstance from.shore,,thelr close spac1ng ‘may have decreased

\

their\productivity. More experlments should be conducted to

»

test thlS apparent relatlonshlp.,Sherwood (1968) suggested

that small islands constructed for nesting Canada geese.

-~

should he nore than 45 m apart-’results of th;s study

1nd1cate that 1slands of 0.1 to O,ZVha should be no closer

o

than 100 m._
. <Jncrease in the breeding population'of Canada geese in

kthé'studyvarea and.progressine colonization of the more

-




.ﬂu ol

2

recenrly—created islahdsiby.geese suggests thatvavailabilityv
vof nesting'sites may be a limiting factor on theiprairiespofz
southeastern Alberta. It also shows the potential of
'constructlng 1=lands in dlfferent 1mpoundments located in *
the same general area to 1ncrease local populatioas“of

geese, | | _ | \

‘Itdis appropriate tobsubject therconstruction of

artlflclal 1slands to a cost-beneflt analysis, Hammond and

»Mann (1956) estlmated a rate of $0. 16 per m3 of eart
1

55. In 1968, 1slands

/

fbullt by Ducks Ubllmlted (Canada) wlth a sdfaper at

1mpoundment ‘D cost about $300 each or $0.29: per m3,

. — T / N
7rdepend1ng upﬂh quallty of’materlal and worklng condltlons. /
fAt D, an average of 4, 5 gosllngs and 25.5 duckllngs per

1sland are produced annually, based on u g\gosllngs and 7.5

- uduckllngs per. successful nest (Vermeer 1970a,b).,Consxder1ng

an actual expendlture of $1uoo per 1sland or 31, 35 per m3

the cost. per‘blrd hatched ‘over a 20- year perlod would be o

l~$2~33 (1979 Canadlan funds). Slnce the llfe expectancy of

" these 1slands is mofe than 20 years, each addltlonal year of

prgductlcn ‘would reduce the cost- per blrd produced.
Compared to other technlques such as ldle cropland

(Duebbert andgLokemoen‘1971) or1art1f1c1al nestlng;f

,structures (Rienecker 1971‘ Doty er gl‘1975), islands are

~ more expens1ve. However, they. requlre less malntenance, more

‘ duckllngs and goslings are’ hatched per unlt area on them,u"
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aﬂd they are used by a greater didefsity of species.
Complete evaluation of the utility of \islands in

vaterfovl productlon wlll be completed only hen 1Rformatlon

on the. surv1val of broods‘to fledglng is knovn It %s also .

- 1mportant to knov Hhether ducks- u51ng 1slands are birds

drawn from cthe; parts of the na:sh-or represent an actual

- incfeaSe in the breeding popuiapion. If birds ﬁestiﬁg’on x

islands are only;drawﬁ ftop other parts of the marsh,'they

may_neveftheless¢enjby greater nesting'success there than on

the mainland, thds.producing‘more ducklings. Moreover, any
. : . . - . . i

‘"vacancies" created by

- o
be filled by other breed1n~ pairs. )

More 1nvest1gatlon should “he conducted to determlne if

increa51ng density of islands augments the nestlng
. . N \ . . ’
population of an impoundnent or contrithes 0" "y to disperse

s N
.

ducks present among. more lslands. \\é
Finally, the use of art1f1c1a1 island dby waterfowi
should be studied in other ecologicdl zones such as the
parkland or the boreal forest to determlne if the technlque
is also effectlve angd . whether e§;.Same factors lnfluence
g

den51ty and ' success of waterfowlvthere as on the pralrles.

a

~
RS

e movement of birds to islands, may"
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Table_ 3. Specieé composition of ducks nesting on islands

.1oii£gd in reserv01rs and low lylng bégzﬁé\gsiz\Brpoks,

Alperta, 1976~ 78

—

o Humber of nests

Low-1ying basins

(17)

(20)

(9)
(10)
(5)
(5)

(66)
(30)

@)
(2)

(34)

\Spe01es o : S
\\\\ o Reservo;rs_
~——
Mallard - 118
Gadwall L 139
Pintail’ 60
Teal® o 69
Northern’shovéler\‘ ..'35
‘;Ameriéan wigeon . | 39
Total dabbler oy
Lessér_écaﬁp o "v’2lO 
Hédhead o o 17
' White—winggd scoter 12
' Ruddy duck\» < -
: : he -
Total diver . 239
Total ducxs.' S ,599

(100)

a .

94

69
107
62

15
372

57
18

M,

80

452

(217

(15),
<24)‘
(14).
(5)
(3)

(82)

(13)

(4

(0).
(1)

(18)
.

{100)

Figures in parentheses are percentages

: r:
b

A1l 3 species of teal (Anas dlscors

cyanoptera) were'grogped together.

S
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‘Table 4. Relative uSéUof islands by nesting ducks near

-

~

'Brooks,_Alberta, 1976577.

S 'Reservdirs Low-1lying basins
Species - : - Mean
1976 1977 1976 1977
_ - ' } _ 7
Mallard - 1.8% 1.3 h.2 2.0 2.3

Gadwall . 1.7 1.4 1.7 2.1 1.7

Lesser scaup 1.7 1.8 1.4 1.1 1.5
Pintail 0.k 0.7 | 0.7 1.0 0.7
Teal® 0.5 0.6 0.9 0.8 0.7,
Northern shoveler0.7 0.8 0.5 0.4 0.6
‘American wigeon 0.8 0.3 0.3 0.3 - 0.4

'a‘Peréentage‘Of.all ducks_nesting»on islands in given type

of waterbody divided by‘perceﬁtagelof‘all‘breeding pairs
T 1 | ‘ \ i - . :

counted at that given waterbody.
: b A1l 3 species of teal were grouped'togethér.

- .

v



Table 5. Densities‘df hesting ducks on artificial islands

neartBrooks, Alberta; 1976478.

‘No. of nests per ha

' Impoundmént

1976 1977 . 1978 Total
A 3.9 . 14.9 a | 9.4
B 7.3 26.1 - 23.6  .17.3
c 5.0 31.0  11.7  14.2 .
D 23.6 36.0 27.1 ' 29.1°
E 15.4 1.3 13.2 14,4
Fand G 0.5 2.1 4.3 2.3
Total | 7.1 19.4  16.4  13.8

& Islands in impoundment A were not searched in 1978.

£
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Figure 1.

Plot. of the most important variablés'separating;
islands used and unused by Canada Eeese as

n

‘nesting sites in the reservoirs and the low—iying

basins as determined by discriminant function
analysis (standardized discriminant function :
coefficient for depth.= +0.740 and for vegetation
= #0.609; Wilks' lambda = 0.783; df = 2,46;

F = 6.37; P<0.01). Vegetation types from Table 2.
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Figure 2. Plot of the most 1mportant variables. separatlng ‘‘‘‘

islands with at least 1 successful Canada ‘goase

nest and those without successful nest in the R
reservoirs. and the low-lying basins as determined N
by discriminant function analysis (standardlaed ;
discriminant function coefficient for distance =
4+0.800 and for vegetation = +0.72 6; Wilks' lambda

= 0.795; df =.2,34; F = 4.38; P« 0.05).'Vegetation' -
types from Table 2. o - ’ '
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éAPBR 2;,DUCKS IESIIHG'INaASSOéILTIOH WITH CABADA GEESE
Abstract |
puring 2 Years, an associatica involvingwducks-and

ksoutheastern Alberta. Ducks, nesting on 1slands in . .
assoc1atlon with 1ncubat1ng geeSe, showed greater den51tres
”_and greater nestlng success than on 1slands without nesting
geese. After.the geese left the 1slands, at hatchlng, this
dlfference in nesting density and success dlsappeared.
/Phy51cal characterlstlcs of 1slands used and unused by geese

were not 51gn1f1cantly dlfferent.,Thls association between

,nestlng ducks and geese appears to be commensalistic ulth

o

i e e e o e e e e e

.A_.

adept at keeplng predators away from their nests and

1nd1rectly prov1de protectlon for ducks that nest in the

~ ~

v1c1n1ty. The pIQX1mate cause of the a55001at10n may be. a

soclal attrachqn of ducks to geese.
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- Introduction ’

Durlng a study of the use of art1f1c1al 1slands by
’nestlng uaterfowl the dlstrlbutlon of duck nests among the
1slands ‘'was found to be correlated with 51ze, security and \
vegetatlve cover ‘of the 1slands (Glroux 1979). However, thls
dlStIlDuthD may have been 1nfluenced by 1nteractlons Hlth
'other 1nd1v1duals of the same oOf leferent species (Hllden
-1965). FPor eXample, colonlally—nestlng 1ar1ds are said- to
attract nestlng ducks (Kosklmles 1957 Hildldén 196& Vermeer
1968 '1970Db) desplte thls assoc1atlon begng con51dered an-
ecologlcal trap under some c1rcumstances (Duernychuk and
_Boag 1972). Evans %1970) and Allson (1975) presented ' '; !
ev1dence suggestlng a p051t1vé assoc1atlon between oldsquaws
(€l .SIQlé hxegglee) and arctlc terns (§te£r.!§ earggeeese) but
the relatlonshlp is not con51dered benef1c1al to the ducks
(Allson 1975).

Cldsteringfof nesfing ducks, ESpeciallyxmallards, have
. been reported around Canada geese nestlng on 1slands
(Hllllams 1967, Long 1970). Long (1970) suggested that the
assoc1atron vas soc1ally\st1mulated and selectlvely
advantageous for ducks in that they received proteCtion ffom
_geese against potential nest predators. The opportunity‘to.
‘invqstigate the eitent to.whichmduckslvere.attractedfto.
islands with nesting,geese\and the possible advantaée for
dncks arose when Canada deesevwere foundvto.be'nestingwon
many islands under iﬁgestigation. I report the results'

herein. » : .
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Study Area and Bethodsf

: Tne study'uas conducted on a Series of islands‘created
by Ducks Unlimited (Canada) in 5 art1f1c1al 1mpoundments (3,
" B, C, D, and E) near the town of Brooks 1n southeastern
Alberta (50.6° N, 111,90 W). Detailed descriptions of the
‘islands add'the.naterbodies appear in Qiroux 11979). I
-studied islandsfat_imgeundmenf E in 1976 and.rndse at the
other impoundments in 1977.6' |
.\ The extent t&%uhich ducks vere. attracted to islands on’

\
which Canada geese vere nestlng was based on a comparlson of

the numbers of duck nests fdund on 1slands with and wlthoun
.nestlng geese. On 46 1slands searched , 20 (total of 5.8 ha)i
had at least 1 goose nest (Group I) whlle 26 (total of 8. u
.ha) had no goose nest “(Group II). To discern the lnfluenc%

of the physical-characteristics of 1slands and of the \ \f

presence of nesting geese on the number of duck nests, I

‘compared the ﬁigroups‘of>islands.at 2 periods-'Pbr”each
island,vl-recorded tne total number of dnck nesrsbinitiated“
before\the'last~g065e left that island (Time 1) and the
" num-er initiated thereafter (Time 2). For islands not used
by geese, rhe mean date on uhich-geese left the other
islands was used_to cateéorize duck nests initiated'during
the 2 geridds.' g | |
. To determine if ducks were attracted by thelphysicai
presence or an incubating éoose,’? of the‘ﬂu rectanjular

islands at impoundment D, known‘td_be used bj nesting geese,

»
5

Uereddivided,in‘half by erecting 1. 25 m high sblid panels
- U o . B
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acrgfs their width. These islands were subsequently searched gy
for nests as were the other islands. - '

The phy§§éal characteristics of the islands were
éompared using a multivariate analysis of wariance (Cooley
\'and thnes'1971). Difﬁétences in nesting density and success
| vere tested%using t-tests and chi4squareﬁcontingency,testé‘

(Sokal and Rohlf ﬁ969)._5peciés‘composition‘of ducks on the
- 2 groups of islands was compared with a test of independénce
using the G-statistic., The level of significance”ﬁas

establisﬂed at 5%.

"~
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 In both years, the meap-date on hich geese left the

isiands‘Varied in’ th ifferent basins (May 19 to 29). Duck

nests were injtiated over a period of 5 weeks while geese
were still associated with the islands and another 10 weeks

ter thevnesting geese had left the islands. During the 1st

~ ~.

1 period; more ducks (2<0.01) initiated nests on islands with
nesting geese than on islands uithout geese (Tahle 1). After
the geese left the islands, the number of ducks 1n1t1at1ng
‘pests on the same group of 1slands was @tlll greater, but
not sighificantly co, than on 1slands unused by geese. This
suggests that the presence of nesting geese made these
islands more attractive to nesting ducks than islands

~

ulthout nesting geese. -
Phy51cal characterlstlcs of Group I 1slands (Table 2)
tend to make thenm morg:attractlve to nestlng ducks than ?

iSlands.of Group I1II (Giroux 1979) . However,'becauses

varlatlon in these characterlst "3 Was great, a multlvarlap‘t
analy51s of variance showed that islands used by nestlng Wﬂﬁ
vgeese did not differ SLganlcantly from unused islands
»J(Tahle‘2). If we consider that a factor of 1.3 was a
;residual differential,ﬁa;ue,between the-Z'sets of.islands\
(Table'd) attrihuted!to\their physicaiﬁcharacteristics, thenb
the addltlonal dlfference of 1 9 between Tlme 1 and Tlme 2
can be attrlbuted to the presence of geese nesting on the
islands. This comparlson assumes that there was no change 1nv

the relat;ve attract;veneSS’of the 2 groups of islands

47



during the 2 periods.ﬁsize and island perlmeter remalned
,constant over the seasol.. Vegetatlve cover increased with
the advance of the season but .I have, assumed that the

“‘increase Has relatively the same on all 1slan-,f albeit

total coverage varled among 1slands.3Depth and'orstance“fron
shore decllned with advanc1ng season,smaklng some 1slands
more vulnerable than others to nest predators. This loss of
securlty and hence loss of attractlveness, was more'
pronounced for 1slands in Group II than in Group I\

o

(Table 2). Therefore,_lf dens’ﬁﬁes of. duck nests uere

affected only by the phy51ca1 characterlstlcs of islands, we
: should £ind a greater decllne of. den51ty at Time 2 for
islands‘cf Group II than for those of Group I, . but we did
not. This suggests that departure of the nesting geese from
islands of Group I'reduced their attractiveness during Time

- ~

2.

on 5 islands that were divided by an artificial-barrier
and used by nestlng geese, the numbers of ducks nesting on
'the 51de occupled by the geese and the- opp051te 51de were
recorded (Table 3). Hhen the geese .were associated with the
islands, ‘more ducksilnltlated nests on the half occupied by
geese than on the other half, a trdnd that was reversed when‘
the geese “had left the islands. These observatlons support
the previous observatxons suggestlng that nestlng ducks are
attracted to nesting geese. Houever, differencesvuere noﬁ

signiflcant p0551b1y pecause of small sample size.

A nest Has con51denfd successful 1f 3@ least 1 egg 1n
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the clutch haﬁ 3. Mam%llan pred&t% vas the main cause '

of nest losses o% the" vleT? 13ied (Giroux 1979 Skunks

Sashislf sephisis), andsers ¢ .
(ggg;§ lgt;ggs) were seen on 1slands apd~ Ainy nests lost to
LT \ W

predators showed signs of theSe mammals. While nesting geese

and coyotes

occupied islands, nestln%hgucks assoc1ated wlth them uere‘
. more successful (R<0.005) than ducks nestlng on 1slands
without geese (Table U4). Aft;;\the geese had left the
islands,'nesting shccess of ducks on the 2 groups of islands
was hot\sigﬁificantly'dffferent. This suggeSts that presence
of hesting'geese~made.islands safer for nesting ducks.
. Success of'ducks hesting'oh islands in Groop II, for which =
there was a relatively‘greater reductigg;in security because
of a drop in water. levels,. and hence greater vulnerability
to mammallen predators, did. not‘change 51gn1f1cantly ‘between
the“é periods (Table 3), This contrasts with'the situation: -
on islands in;Groué:l where'nestihg'success decreased
(é(0.0QS)iduring thel 2nd period, yetrthe'decline in securrtf
wes lessimarked. Thishsuggests'that sohe factor other than
'\water level influenced security of the~islands; the most
obv1ous belng the presence of nesting geese. Ehus,>
attraction of ducks to islands where geese were nesting may
be:related pltimately to the secority of the_islands-fo:‘h
ducks and their hatching success.,
Canada geese were the 1st birds to initiate nests on

.these 1slands. Among ducks, mallard and pintail are the

earliest te'nest‘(Souls 1955: 83) . Thus it is not surprising
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v o ;
;o'find that 64% of 112 ducks that- began nestiﬁg when the
gqéSe;were layihg or incuba;ing wereymallardsQandipintails.’
T#e species composition of nesfingbducks on islands used and

'ﬁnused by geese was s;milar (Table'S), suggéstingythat all

i ;§ECies are attracted equally to nesting Canada geese.

' By the time geese left the.isiands, only 4 6f 82
clutches of ducks established on islands with nesﬁing geese
had hatched. Fifty-six'oﬁ the remaining 78 dﬁcké‘had}‘
completed°thei:‘clutches'and begun to igcqbate at tﬁét time;

\ @

the remainder werd in various stages of completion.
Therefore, it appears that most ducks were in the process of

laying. or incubating by‘the time geesé left the islands.
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Niscussion

My_observations Support the Suggestiom of Lomg"(1970)
that nesting ducks are attracted to the vicinity of nes;}ng
iCahada‘geese. Moreover, data”on nest;ng\smccess suggest'that
the association benefits dudks significantly. Simce the N
vgeese apparently are not affected by the presence 'of nesting ¢
ducks, the relatlonshlp can be considered commensallstlc.’
The beneflt to the ducks seems to reflect -the ability of

geese to’ drlve off potentlal nest predators. Hammond and

Mann (1956:348) clalmed that a pair of Canada geese can
. l'&B’ ) ™ ¥ .

repor ed that Canada geese nestlng on islands are apparently
. [_

able to defend thelr nests agalnst raccoons (Bgoczon Lotor).

Ewaschuk (197o-u5) recorded - geese chasxng CIOWS from the
vicinity of thelr nests on- 23 occa51ons. In 1977, I observed
a pair of geese in the water near.tme ;sland they_defended-
~respond to\a crou that flewaomer the island“by flyihg onto
the island_amd carlings A simi;ar respomse»was“made\toAgulls'
' thatﬁwere Alyiog in the vicinity of an island occupied byb
another-pair.of geese whicm,‘at the time, were feeding.at-v
abomtg60 m from the island. I also recorded a few instances.
in which groups from Zito 18 geese‘successfull} chased a
skumk from the viCinity'of‘mestimg islands during %heir
incubation period; A'comparable incideént wvas observed by
‘He Ma Glasgou (pers. comm.) when he saw a’ badger retreating

'to a den when threatened and chased ‘by a gander. Houever,'
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geese are unable to protect their nests from coyotes
(Vermeer 1970a 240). These observatlons suggest that Canada —
geese can keep some of the smaller nest predators away from

"their nests and,. in so doing, prov1de'protectlon_to ducks

t
°

that nest in thelr v1c1n1ty.
.-Such protectlon by gqese can only be effectlve ‘while
they‘remain ascoc1ated ulth the nesting 1slands. By the time
geese left the 1slandsw most ducks Wereé completlng thelr
clutches or 1ncubat1ng. Thus, protectlon offered by geese to
nestlng ducks must be through both laylng and 1ncubatnon
periods of the ducks. Hhenvnests~are unattended during the
lay;ng perlod, they are reported to be more susceptlble to
predatlon than when females are 1ncubat1ng (Choate 1967,
'Bengtson 1972). |

1

Hllllams (1967 122) con51dered the ab*llty of ducks to
nest negr gncubatlng geese ev1dence of: tolerance by the»
geese. Euaschuk (1970: u9) observed no 1nteractlons between
'.Wducks and 1ncubat1ng tanada geese \he noted that ducks were
’ tolerated on the'terrltory of geese and in some cases were
‘'seen to walk 1n the . v1c1n1ty of an 1ncubat1ng female Hlth no
apparent response fronm elther goose or gander. On the otﬁer
hand, Cooper (1978 30) noted that 1ncubat1ng geese ' A *
challenged all ducks that approached the nest. During the
pre—incubation perlod of geese,‘I_observed many. 1nstances in
uhich geese,. while'preparing'their nest sites or laying,'
Showed no response to nearby ducks. However, I dld observe. 2

L)

pairs of geese that demonstrated aggre551veness towards

-
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“ducks. One paif/ChasedLEallards and pihtails trom the
vicinity of their nest on 9 instances. No duck nested on
- that partiCuiar fgland Hhen‘thegeese.were\present. Awan
_pair wassobserved in 2 short 1nteractlons with 3 ducks.
These observations may reflect 1nd1v1dual varlatlon 1n the
level of tolerance. Nevertheless I suggest that, in
southeastern Alberta, the majorlty of geese @ermlt ducks tO»

r

vnest in close assoc1at10n wlth them. .

' An.;nterestlng aspect~of this associationvconcer&s its

A
-

proximate cause. Hildén (1965) suggested that the innate

. relea31ng mechanism 1nvolved in nest. slte selectlon can be

frwinforced by learnlng.‘Thls hypothe51s has been postulated

'Mhy ducks nest 1n”assoc1atlon with gulls and

terns (Koskimie5'1957- Vermeer 1968). It is suggestedfthat
the habit may ‘be transmltted to later generatlons by
ey
@?1 1&pr1nt1ng of the duckllngs onto the 1ar1d>colon1es through:'

o acoustlc or optdc cues. Hovever, in the assoc1at10n wlth
% éeese, few duckl;dgs had- hatched when geese left the
,#:glslands, thus\ellmlnatlng the pos51b111ty for. 1mpr1nt1ng thet
ducklings on the geese«, |
: Inztlal\establlshment of ducks on 1slands used by geese
could have occured by chance. This p0551b111ty has been
con51dered by Evans (1970) for the assoc1at10n between
| oldsquaws and arctlc terns. Nest 51te fldellty in subseguent‘
- years is more prohable among ducks that hatch thelr clutches

successfully than among those that have their clutches

destroyed (Hllden 1965, Doty and Lee 197&). Then

it
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differential mestiug success amOng‘ducks'using islands vith :
:and without | nestlng geeseL(Table 3) may contrlbute to the

accretlon of nesting- ducks on 1slands used by. geese._V‘

However, Canada geese do’ not'use “the same 1slands-every year

-which may result in some homlng ducks nest1 g on 1slands

wlthout geese, Durlng the entire stud;\yGlro l979), 81% of

43 1slands were used on 2 succe551ve years by nestlng geese._

Nevertheless, I calculated that if the asspc1at10n vas by
. i

chance alone, the dlfference ohserved 1n nestlng\den51ty

s‘vould regulre a mlnlmum of 6 Years based oﬂ 2 assumptlons~

. J
that all the sur71v1ng females that nested successfully on

~

- an 1sland woufd return to that same 1sland and +that the

.\\

number of’nev femalesfthatvuestoon an 1slandvmn a-glvem year.-

<

would be similar to the number of the previous'year. Since‘

the assoc1at10n 1n thls study has ebolved over ‘an average of.

only 3.5 years, it is unllkely that ‘it has arisen by chance
' o ) S -

~alone. ey . _

Alison (1975) has suggested that‘the=prOXimate factorrt

favorlng the assoc1at1dn between oldsquaus and arctlc terns

‘was probably the selectlon of the same type of hahltat.

However, data ﬁ;om thls study do not support thlS hypothe51s

- because if theregveregselectlon,of the same type of islands

by ducks and geese, velshould find the same“difrerehce@in
v den51t1es between the 2 groups of 1slands or 1n other uords
| 51m11ar ratros ai both perlods, but we .did not (Table 1) On‘
the other hand, there is perhaps selectlou of dlfferemt#'
.types of islands by the various species of‘ducks'ﬁhichfhest

TN
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/’.\; )



A,
55
at dlfferent ﬁimesvovef theﬁsapmer.'For instance, mallard-
\and pintail hest predoainantlyxln Time 1 andbmay,select
\G;pup-l islaods while lesser scaup (Aythya a n §) and
gaduall (Anas g;;gpe;g) nestxlater (Time'2) and may select
Group II islands qhicﬁ could explaipllhefdecrease of ratio
‘at Time*z.'Hoieﬁe;,.uhen oﬁly data for early nesters
(mallard and pintail) are analysed, a similar decrease of
ratios is. found (ﬁrom 2 9 to 1 2) to that when all spec1es’ﬁ
of ducks are pooled together- (Table 1. Thus it is \
1mprobable that the assoc1at¥on between ducks and geese \
originated from selection of the same type of ;sland.
lt is aofe llkely that the‘assooiatioﬁ has a:isen'from
‘an active attractionfof ducks by geese. This soélal stimhlus.
has been suggested by Long (1970). Large 51ze and
consplcuous territorial behav1or of geese probably make them
- obvious to ducks. Sight of -a large goose building her nest
oimihcubating may also constitate,a stimulus to other

k)

uaterfowl selectlng nest 51tes. The .only data that .X have foi
support thlS hypothe51s ‘were collected at 1mpoundment D
vhere art1f1c1al barrlers divided some 1slands in half. on’
these islands, more ducks established their nests on the
K}same'side as the incubating goose, Perhaps tﬁevnumbers of
| nesting ducks on the 2 halves,of.these islahds’were nof“more
alfferent because the presence of a palr of geese on a
partlcular 1sland may be suff1c1ent to attract ducks to the

1sland ‘since geece usually défended its entlrety (Glroux

1979).



"to islands where nesting'geese are present; thls has A

\!

In sumpary, I sugges& that ducks are soq&%ily attractedawai
‘ . \ il .

A

“survival vaiue‘especially for eariyrnesting ducks (mailards

. |

and pintaiis)'uhich receive protection from~predators

é"through the presence/of geese nesting on fhe islands. Such_

assoc1at10n ‘between ducks and geese may have management

N

'implicatlons. The property of geese to attract and prOtect

vnesting ducks should be exp101ted by prov1d1ng nesting

"struetqfes that can Support at least 1. goose ‘and several

I35
<38

duck nests. Therefo;e,‘the creation Ef‘earthen islands like
fhose considered in thisfstudf should be preferred over
:artificial structures suen»asvwashtubs, elevated anq
flpating platforms or::eund hay bales ‘which usﬁally.support
only,1.goese>nest (Bca&hage 1966, Rieneckefk1971);

~

“r . ’
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Table 1. Number of nests initiated by ducks during and
after occupation of a series of islands by nesting

Canada geese near Brooks, Albérta,

- : S o

'

Mean No. of nests per ha per week % SE

' Islands - :
o Y Time 12 © Time 2b
. " -
Usediby geese R s 0.76 2.6 1 0.4y .
Unused by geese - 1.3 % 0.23 . 2.0 * 0.34
Ratio \ 3.2:1 1.3:1

I3

& period when geese were‘aSSOCiéted'with'islands~(April
. to mid-May).
o Period after geeSe'had le@t‘théfiSlands (mid-May to N

August). R s LR



Table 2. Characteristics of artificiadl islands used

and unu;ed by Canada geese for nesting near Brooké,

Albverta. T : S
:’_g\g =
@fwj& : ,

R gg; S . Mean % SD
: Pl S R o - :
" Chargeteristics -

- \

Used by geese. Unused by géese'“

Size of islands (ha) 0_69 + 1.4 0.76 1 1.22
?égimeter of islands 331.9 % 259.9 | %@%.% t237.7
- m ' . . ' ' ‘ -
| Vegetative cé?erla 44.8 f15.0 24.0 * 8.8
(%) - _ ' L
Distance®,Time 1% (m) 57.5 fou7.5 49.9 * 82.0
Distance,Time 2% (m) = 24.6.% 33.9 .»" ' 3:2_i 5.3
\Deptﬂe%fimei1 (cﬁ) © 70.0 % 42.8 | ng.u # 36.2
deepth}Tﬁpgﬁﬁﬁ(cm)' | §5,7 3y, 13.9 + 22.3

Wilks' lambda = 0.732; df = 7,38; F = 1.99; P >0.05.

H

a Percent of islahd surface covered“by forbs and

.. grass-forbs measﬁred‘in July‘(Giroux 197 %) .

D Disténqe between island and mainland.

c Per;gdﬁwhen géeselwere assqciated with islanés»(April
to mid-May). ~ ° S . T

9 Period after geese had ieft~£he iSléhds (mid7May'té
August). ) o , - | : : \

e . | o

Depth of water between fsland and mainland.

59
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Table 3. Number of nests 1n1tiated by ducks during
and aftﬁr the occupation by nestlng Candda geese of

5 islands divided in’half with artificial barriers.

No. of nests per week

| ,

Time 12 - Time 2b
With goose nest : 1.2 cL 0.9
_Without goose nests. 0.8 -~ 1.1
‘Ratio . 1.5:1 - 0.8:1

a Perlod when geese were associated with islands (April

to mid May)

b beriod after geese had left the islands’(mid—Max £

August).



Table 4. Nesting success of ducks ﬁ%),dgriné,and after

occupatiop of some islandé bymne§ting;Caﬁada*geesé:‘3

- R ) ! . ’ Vb S ;",i{, '“‘, i‘:‘;
-Islands . Time 1% . L Time £R"" .
Used by geese - 56-(102)C | ’27-(%62).
Unused by géese _ 28 (47) - 23 (171)

a0 2
KX .

'?ériod when geese were associated with islands (Aprii

P ] .
3

“to mid-=May). ‘
Periodhafter geese had left the islands (mid—Mayyto

August);; , ' \ ; | .

C.Figures in pérentheses_are the total number of nests.

4
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Table 5. Species composition of. ducks nesting in'
\ » . _
association with Canada geese on artificial islands

in impoundments near Brooks, Alberta, during=Pime 1°.

 'Ndmber of nests

-spééfés _ :
; Used by geese Unused by geese
Mallard 4y (39)° 16 (34) o
'Pintail_ : 28 (25) . 16 (34)
. Other® \ Lo (36) | 15 (327
‘ . : A .
Total 112 (100) 47 (100)

~\'

aPeriod when geese were associated with isl%nds (April

i
|
\,

® Includes blue-winged teal (Anas discors), northern

to mid-May).

bFigurgé in parentheses-are percentages.

shoveler (A. clypeata), American wigeon (A. americana),

'-gadwall, lesser scaup and rednead (Aythya americana).

{ - i . {
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PAPER 3. EFFECT OF DROTGHT ON WATERFOWL USE OF ARTIFICIAL
| IMPOUNDMENTS ON THE PRAIRIES OF ALBERTA
‘Abstract “

The effeet of variation in precipitation~on the use:
.\
_that nestlng ducks made of 1slands in artificial
.impoundments in southeastern Alberta was evaluated over a
3-year period. Dufing 1 year Hhen~drought coudltions
" prevailed, more uucks nested onvtslands than during the 2
years when: normal condltlons ptevailed. Gadwall (Ana :
streper Q)Ashowed the greatest relative and absolute increase
in the number of nests under the dry condltlons.
Impllcatlons of these‘ghanges in numbers oﬁ,nestlng ducks

are discussed from the/standp01nt of local dlstrlbutlon and -

overall production.



Introduction
-xAnDual precipitation charadteristically‘fLuctuates on

the‘piains of North Amefica and these-fluctuations.dictate
the numner of temporary ponds: present each year (Pospahala
et Ql 197“). Hhen dry condrmlons prevall the number of
.potholes decilnes, part of the breeding populatlon from the
| plains 15‘reportedly dlsplaced to-the North (Smith 1970, \
Pospahala et al 1974) and productlon of ducks decllnes over
, the contlnent as a whole (Crlssey 196§ Smith 1970). One
| reason postulated‘for louered productlonvunder drought\

conditions is that the reproductlve potentlal of ducks

i

. -moving to higher latltudes is lower (Smlth 1970, Calverley

‘ and Boag \?77). The latter’ authors suggest that management
of waterfoul breedlng habltat on the plains should strlve to
minimize this northward dlsplacementrog birds, particularly"
mallards (Apas platyrhynchos) and‘nintai;s;(at,agnﬁa). by
providingJﬁaterbodies that would nersist through dry years.g
While studying the use70f man-made islands by nesting.

‘\r-

waterfowl ln southeastern Elberta (Glroux 1979), I'had thé

*»*opportunlty to document the effect of drought on- the use of

: artlflcra; impoundments by nesting ducks.

“":;{"‘? ’ - . 67
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Study Area ‘ o s

This study involved 3\1mpogndments created by Ducks
Unllmlted (Canada) near Bnéoks (50 60’ N, 311 90 W), Alberta,
in an area of mlxed prairie (Coupland 1950). Ode was an
_1rr1gat10n ;eserv01r (B) with 13 km2 of flooded ‘area and a.

' max1mum depth of about 5 m. The others Were shallou basxns

(D and E) Hlth areas of 23 ‘and 1. 4 km2 and a maxlmum depthl

of about 1 m, of 1slands were art1f101ally created

in these impogfg .elther cuttlng off peninsulas

(reservoxr) 3 ng up earth scooped out from av \

surroundlng moat (shallow ba51ns).vDeta11ed descrlptlons of

the islands appear in Glroux (1979). Throughout the summer,
s

1rrlgatlon and evapo—transplratlon contrlbuted to the

‘decllne of water levelsxln the 1mpoundments uhlch were

o

refllled in fall and early sprlng,wlth water’ from the Bou

River.




7

vdethods\

v B e p—

Impact of drought on waterfowl use of these art1f1c1al

n-waterbodles was based on the relatlve nulher and success of

'3ducks nestlng on the 1slands created in them.'?rom 1976 to

1978, aﬁgﬁrea of about 8.u ha of 1sland habltat was

systematlcally searched for,nests\(Glroux 1979) . . The same

- «

islands (34)” were studied each year. Ip 1976 ‘and 1978, 2

5 -

?‘Searches were done by:walking 1 series of transects'parallel

to. the long ax1s of each island. In 1977, u searches-uere,

conducted each con51st1ng of 2 serles of transects

perpendlcular to each other. To allow comparlsons among.the

3 years, Iwgllmlnated the u2 nests (13%) found durlng the

/

1st and uth search 1n 1977 thCh were before and after those

_conducteﬁ in 1976 and 1978. I also ellmlnated the 23 nests

(7%) nissed durlng the_1st\ser1es of transects but located

duxring the 2nd.\

All nests contalnrsg 1. or more eggs vere recorded by

plottlng them on maps of the 1slands. If eggs vere absent,

}1n the clutch hatched. ,“ﬁ B _, <. a

.

‘probably the result ofspredatlon, nests Here_recorded onlw'
7ifofresﬁ.down and nest material”gere still present in the
npest bow 1. Species'of'ﬁaterfovl that initiated nests were

' _1dent1f1ed by elther flushlng the female or u51ng ~

R

characterlstrcs of nest ‘and assocrated eggs, down or contour"

feathers, A nest Was con51dered successful 1f at Jleast 1 egg

&

S

Precrpltatlon data vere co%}ected at ‘the Brooks/ueather

3 statron, 25 kl northuest of the study area. In each basin,



vater levels were noted regularly using per?anent gJuages
_1nstalled by Ducks Unllnlted (Canada). - |

| Comparlsons of data included an apﬂrox1mate test of
equallty of means with heterogeneous varlances and e test
for independence using the G—stat@stlc (50kal and Rohlf

1969) ; the level of 51gn1flcance was established at 5%«



Results

Habitat

— =

conditions
Prec1p1tat10n falling between Septelber and Aprll
influences spring run-off and consequently habitat
‘conditions for waterfowl in sprlna. Prec1p1tat10n durlng
thls perlod was 27% hlgher in 1975-76 and usx hlgher in
1977 78 than the 30-year average (154.1 mm). By contrast;
'durlng the same perlod of 1976-717, prec1p1tat10n ﬁell to az%‘
below that of the long-term average. These dlfferences were
"reflected in water conditions Tecorded durlng ‘breeding pair
surveys conducted in May on the prairies (Table 1)« In 1977,
the;mead\number‘of ponds per transect was lover (E(0.00S)
than 1n 1976, 1978, and- ;he 13- year average for ‘all types of
" ponds except the category "other" (Table .. Thus condltlonsr
in 1977 can be con51dered well below average for waterfowl &
. Hhereas 1976 and 1978 can be con51dered about average;
‘ j

At reservo r B, uater %evels were 51m11ar ;n early Junev

1976 and - 1977 h‘t sllghtly lower 1n\1978 (Table 2). In the

‘ lou-lylng ba51n (D and E), dry condltlcns of 1937 vere mbre'

&

'ﬁmarked, espec’ » ﬁ

ly at E- where condltlons in 1978 still

reflected the low arallablllty of water in. 1977 (Table 2).,

g

‘ : # .

Egnhe.s of gesr' ag véteﬁﬁgvl .
In 1977, the number of duck nests found ‘on the»islands
searched ;nCreased, result;ng in a den51ty increase of 72%
over that i 1976 (Table 3). The following year the number; .

of nests decreased and derisjity declined to only 23% above
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that of 1976. Nesting success éﬁowed_a'slight decrease:
durlng the last 2 years (Table 3). Mammallan predators

including skunks (Mephitis meghlt;s), badgers (Taxidea

- — =24

\

taxus) and coyotes (Canis ;atrags) were the‘main cause of

- nest losses on the islands (Giroux 1979)3 During the summers
of 1976 to 1978, they accounted for476, 90, and 54% of the
known nesting failures. Relative to 1976, the number of

successful. nests per ha rose by 56% in 1977 but was only 15%

hlgher 1n 1978. ' -

5e species compogltlon nestlng on the islands changed
)(P<%;%%S) betueen years (Table u). The relative proportions
of mallard, pintail, and gadwall Wwere about the same in 1976
and 1978 but in 1977 the proportlons of the former 2
i decreased while that of gadvalls 1£zreased. A similar change
‘wvas recorded for gadualls in the surroundlng area where it
'represented‘7, 15, aﬁd-G% of the breedlng pairs counted-
between 1976 and 1978 (Ducks Un11m1+ed [Canada], unpubl.

ldata).



. . : ,‘Disoussion
The prairiegpothole region of North America oroduces
more waterfowl than any other ecological zone,but this
product1v1ty is very sensitive to variation in weather °
conditions (Pospahala et al 1974). The number of potholes
‘available in spring on the prairies determines the.number of
pairs that remain.&o breed (Dreyien andepringer 1969) &
Absence of spring run-off and‘limited precipitation‘in
\soué%east§§n Alberta.in 1977, resulted in a considerable
decllne in number of Haterbodles on the prairies (Table\C).‘
I assume that a‘reductlon-ln vater levels also occured in
- the r@maining vaterbodies (Drevien,and Springer 1969); Under
these dry condltlons, the . number of nests 1n1t1ated on .
man—made islands located in art1f1c1a1 1mpoundments
1ncrea$ed by 102% over 1976. Desplte louer water levels,l
these lmpoundments still held more water than adjacent
‘fpralrle'uetlands. |
ne'total'number‘of-nests includes an undetermined
number of renestlng attempts and therefore does not j;"

e

represent the absolute nuﬁber of breedlng feuaIes.,However,

slnce the proportlon of females renestlng is reported to: be
_1lilower durlng perldds of drought (Salyer 1962 stoudt 1969;,
»'the increase in numbers recorded nesting in 1977 should
-represent relatlvely more nestlng females than in e1ther
1976 or 1978. )
The increase in 1977 was greater than could be

explained by homing cf all_surv171ng females that.nested on

13



\ these islands in 1976 plus &ll of.those females that vere

'The only major chang':;

74

produced on them in 1976'(Table 5). Moreover, a homing rate
of 50% is more realistic (Doty and Lee 1974) and therefore
the increase must havefrepresented immigration.

~Greater attraCtiveness of the islands through

3
kg

fmodlflcatlon of thelr phy51cal ctaracterlstlcs is alSO-

’_unllkely to explaln thls 1ncrease of nestlng ducks 51nce

thelriﬁpmber decrea 4 f1978 on the same group of islands.

.

1977 vas the "loss of prairie

"wetlands nearby. Thus the per51stence of water in adjacent{
: S :

artificial impoundments wvould seem to have caused'uaterfowl

1.

to 1mmlgrate§§€to them to nest. Slmllar conclu51ons have

. been reached by.:Smith (1969); Dzubin - (1969) and Sugden

(1978) w ho SUggested that dlsplacement of ducks from

-~

‘deterloratlng habltat contrlbutes to an increase of birds ln

’ : . : \

other areas uhere Hater per51sts. -
Nestlng success was sllghtly lover durlng the last 2

years of the: study (Table\3). High den51t1es of nests
—

recorded in 1977 were not con51dered to. affect the nestlng o

h-,fsuccessJof ducks (Glroux 1979). However, iower uater levels

1964, Stoudt 1969).’“".. IR o =

Kie . " -

" in some 1mpoundments reduced the securlty of 1slands in

B

them' ma11mum predatlon vas recorded v1th mpinimum water

~levels.:In other studles, decrease of hatching stcess

during drought also has been attrlbuted to 1ncreased

predatlon and md&tallty of embryos (Salyer 1962, Rogers

. ‘J’.
Desplte a lover nesting success 1n 1977 the actaal
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: 4 , B
number 'of successful nests increased by 85% during the dry

¥
Y

conditions_of 1977. Although nesting success is only 1 step

in'production, it suggests that the overall impact Of

' drought on waterfowl in an area with artificial 1mpoundments

~

“

may be less detrimental than in areas without theu. Drought

usually'has been reported to have adverse effects on

. : : . : r
waterfowl production in local studies (Salyer 1962, Rogers

1964, Stoudt 1969), in“regional surveys (Stewart and Kantrud

1974, Breuster et al 197¢6), and on a contlnental basis

\‘

(Crlssey 1969 Smlth 1970). Durlng the drouqht of 1977, the
presence of art1f1c1al impoundments in southeastern Alberta

prov1ded sultable nestlng habitat for homlng waterfowl and<

C apparently attracted other ‘birds dlsplaced from.more

deteriorated'areas. To‘uhat extent these basins with
art1f1c1ally manlpulated vater levels attract ducks that
would otherwlse overfly the area in tlmes of drought remalns.
unknown. Except for the 1nc1dental observatlons reported by
Hansen and\hcxnlght (1960), there is no good ev1dence tiat

dlsplaced ducks actually nest in the arctlc (Nudds 1918).

-noreover, ‘even ¥f they-do v “the ré}roductlve potentlal £

ducks nestlng in the arctlc (homlng and perhaps displaced)

®

1s lower than 1n the parkland (Calverley and Boag 1977).
No data on fledglng success are avallable from thlS
study, but reserv01r B, with its permanent water supply,

appeared to prcv1de adequaté brood habltat even during the

N

drought perlcd. However, the 51tuatlon became more crltlcal

-

in the shallow basins (D and E) when declining water levels
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decreased the’quallty of the habltat. lt‘even may have )

constltuted a threat to surv1val of .the broods. These

impoundments yith artificial }slands were attractive to

breeding pairs in spring but may have become a 5trap"fduring
o ‘

*the brood rearing periOd'if birds were forced to search for

-~

upne:permahent‘waterbodies and thus_exposed_themselies to
,predators (Dzubln and Gollop 1972). ’
Relative proportlons of mallards and plntalls in the
1lsland—nest1ng populatlon fluctuated over the 3 years with a
'decllne 1n 1977 that may have represented a northuard
,dlsplacement of these species (Smith 1970, Pospahala etral
1974) . By contras@ é&dwalls vere more abundant during the;
".drought of 1977 shoulng -an 1ncrease in ﬂelatlve abundance
and 1n absolute rumber of nests (346%). In Utah, Heller et
gl (1958) noted an 1ncrease of US% in the number of gadwall
nests durlng a drought uhlle Brewster et al (1976) recorded

\
an 1ncrease in the relative proportlon of . the breedlng

vpopulat n during a dry year in. South Dakota. Crlssey
'(1969 13:9 stated that the cause of an\apparent 1ncrease in
gadwall number= uurlng droughts has yet ‘to be determlned.‘
- The relatlve 1ncrease #ay be»explahhed_by_looklng,at thev
'fhabitat .used during the breeding_gerlod.‘éaduall appear'to

be assoc1ated with larger and deeper marshes (Duebbert 1966,
Long 1970, Hlnes 1975) thch are more llkely to persist evek
durlng dary’ perlods. By- nestlng later, gadwalls are also less|
llkely t'o select Haterbodles that will dry up and become ’A

traps. Flnally, they are probably less affected by drought'f

'
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.

tpanfhost other species in terms of nesting cover §incé they
usually select dry upland nest sites (Duebbért“1966, Lodg.z

\
\

. 1970, Hines 1975).



) o .éﬁ&v ,
Lans

uanagenent Inpllcatlons
thtle 1nformat10n on the effect of- drought on

uaterfowl u51ng‘att1flclal impoundments has been published.

OQ islands located in artificial waterbodies in soutﬁeastern

Afberta,fa greater density of succeééful”nests vas recorded'
during a dry year than during yearé vith normal conditions.

Creatlon of\artlf1c1al 1mpoundments could be promotqg on the

Bt

_pralrles to minimize. the 1mpact of dry condltlons on’

vaterfowl productlon. Houever, it is 1mperat1ve that the new

habitat be suitable for waterfowl until the young are

fledged. If not, such 1mpoundments ‘may’ be an ecological trap

benefltlng malnly the predators of waterfovl and if so

should not beﬂconstgucted. ‘- ’

.\- ; 78:Jk o B |
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Table 2. Difference in water elevation in early June -

‘1977 and 1978 compared to 1976 in 3 artiflclal

impoundments near Brooks, Alberta

N

Difference from 1976 (mm)

ImpOundment' R \
o 1977 1978
B 3oy “
D - 91 15 o
o o A . = » g
E —1M3v ' . =46




Table 3. Number and sgcéess'of ducks nestingyon islands

in 3 artifibial impoundments neir'Brooks, Alberta, 1976-

|

. 78. : ) \
w L1976 1977 1978
Number of hests- 125 253 1;67\' 
Deniiéy of nests (No/ha) f ﬁl7.2 29i61 é1;21‘
Sueccess (%) 54, -56- '"51_
Density of su‘éeéssful 9.4 14.7 10.8
. nests’ (No./ha). S C

-\

.82 ..



-

b

CTotal i . 115

A

Teal - g ¥

~

\

in 3 artificial impoundments

e~

"78. ' o

« M -~

s

Table 4. Species compbsitionAbf‘ducks‘nesting.on i§iandsr

near Brooks,,Alberta, 1976-

83

8y

/

‘\{

-

" Number of nests’\\\' l 

"Species

1976

1

97T

547

_‘Mailard ’ 27

Pintail 27

- Lesser scaup - 19

'gadwall.” 13

b

ogher® 17

12

(2u)a
(21)

(17)

(11)

o)

(300)

L6
28

60

58

30

25

a7

(19)
(11)
(2h)

j(lé)“

(10)

{ioﬁ) 3?;161‘@100);

(24)

38 (24) -

30 a9 |
o (25) .
16 (10)

9 (5)
28 (17)

.

a . o o :
. Figures in parentheses are percentages.

b

A1l 3 species of teal were grouped together.

Co . : . ‘ ) ‘ i s
" Includes American wigeon, redhead, northern shoveler,. ‘.

ruddy' duck and whiteeWihged;scoter.'

.
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Table 5.'Number'of females observed'and expeeted to =

N

Alberta, 1976 78+

- |

‘nest on islands in artiTicial impoundments near Brooks

?°

Year -

‘No. expected? " No. observed?

1976
1977
1978 |

- o

130 189
267 123
\\\\ » '. ‘o\l . - .

L

RS

of a1l the surviving females that‘nested or were_produced‘

on;thevislands.

. The nuymber of expetted females was'based on the homing

_ |- . .
A survival rate of 54 and &67 were

considered respectlvely for adults and Juveniles (Ander-

son 1975) with an average of- 5 7 fledged birds per suce,

cessful nests (Pospahala et al 197M) and an'equal sex-

.ratio

””;i11961 Table 57).

the nests

The number of observed females was based on the numberf

"},vof nests (Table M) w1th a renestlng rate ofn697 (Keith

8y

It was assumed that the nestlng success' '

"eﬂfof the first attempts was slmllar to the success of all
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| CONCLUDING DISCUS&OI |
Recently,.Bellrose and Low (1978) Stated that
acquisition and development’of’vetland habitat is an
‘importznt aspect in Haterfowl management but that'such ,,\\;‘
'actlv;tles are in confllct Hlth agriculture. Therefore they o
stressed the importance of produc1ng more waterfowl per ‘unit
’area and they suggested that techniques such as nestlng

'blslands should be 1mproved and used more exten31vely.h
investigated the use of art1f1c1al 1slands on the pralrles '
of Albenta and concluded that this technlque is effectlye in." ~
produc1ng a gocd number of duckllngs andagoslmngs at nest .
exodus 1n a limited area.‘Aggregatlon of nests on lnsular . \

»habltat may be achleved by homlng of adult -and YOung females‘

that suffer reduced mammalian’ predatlon vhen nestlng on
| these lslands (Hllden 1965, McKlnney 1965). .
| Results of thls study supported the" hypothes;s of .

Hllden (1965) regardlng the mechanlsms 1nvolved in habltat

' selectlon by blrds. Use of 1slands by nestlng Hd‘brfowl ‘was'
s ) .

1nfluenced by the phys1ca1 characterlstlcs of the ,'v%h

~

env1ronment and by 1nteract10ns among blrds of the same and

dlfferent spe01es (Flg 1). . In general the art1f1c1al

-~

islands were ccn51dered attractive to waterfowl-but nesting

success. was sometlmes low. Slnceithe objectlve of the

[

_technlgue ‘is te augment uaterfoul productlon, the physmcal
i‘characterlstlcs cf 1slands appéar to be the ea51esh;to

A
'manlpulate to 1ncrease product1v1ty on them._

=89 S _— . c T .
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Inprovenenﬂ can be achieved by locatlng 1slands farther
;from shore° a dlstance of 170 m and a depth of. 75 cn between
the lslands and the shore should 11m1t access~of manmallan
vpreﬂators to the 1slands, mahlng ‘them more attractlve and
safer for both nestlng ducks and Canada geese. Also, a’
dlstance of at least 100 m between 1slands should decrease
mammallan predatlon. Slze ‘and establlshment of nestlng cover
_are 2 other characterlstlcs to con51der Hhen bulldlng

: v

1slands.‘M1n1ma1 51ze for optlmal productlon has yet to be

o determlned but, fron thls study, an 1sland of 0.1-ha appears.

\

A to'be‘the most productlve. Establishment of vegetationfon

~lslands can be accelerated by seedlng, type and quantlty of .

¢

seeds to use depends upon soil and m01Sture condltlons '
._partlcular tc each area. Hlth the dry condltlons prevall;;g
on the pra1r1es, 1t would be approprlate to vater the
.,1slands ‘at the time of seedlng.- » o 4
Other facters lnfluenc1ng productlon on islands ‘are the
"1nteract10ns between blrds (Flg. 1). Intraspec1f1c
1nteracglons among d ucks on nesting grounds are not obv1ous
“but thelr effect may be viewed 1nd1rect1y through
dlstnlbutlon of nests. Newton and Campbell (1975) found that
: in homogenemr= habltat, nests of a’ same spe01es vere spaced,
regularly. ‘This spac1ng is apparently achleved by females .
- when selectlng thelr nést 51tes (Duebbert 1960, Nevton and
;sCampbell 1975) . " i\» | [
‘ In thls study, mallard, gadwall and lesser soaup

nested at a gxeater den51ty and selected 1slands to a

T .
e

Al
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greater exjent tha% the other specles of ducks found in the
/.

S aféa. Hhat permltted»subh &erse nestlng in these 3 spec1es

1s unknoun. McKlnney (1965) suggested that modlflcatlon of
behavzor may enable spec1es such as nallard/and gadwall to

nest a& high dens;ty in 1nsular habltat. In such lnstances,

oo

islands are used for nestlng only and are not con51dered

v

part of the: terrltory (Hammond and Mann. 1956, Heller 196“ -

A ¢

'Neuton and Camph;ll 1975). ncKlnney (1965) cons1dered that

- \

' moblllty of the palr was 1mportant so that not all

\

act1v1t1es need to be accompllshed on theﬁlslands.‘
low level of aggr3551veness in this’ genus relatlve to Anas.

(HcKlnney 1965) « Eor the other spec1es,vsuch as plntall ,

blue~w1nged teal, northern shoveIer, and American w1geon

*A .

that showed less afflnlty to 1slands, it was not p0551ble to.

determlne uhether they were av01d1ng 1slands Qgr se or if

}they were 1ntolerant of or subordinate to other 1nd1v1duals

already establlshed on thé 151ands. HcKlnney (1965)

Suggested that northern Shoveler tend to space‘out their -

- ﬁests through hostlllty betveeu palrs.

Inte&speczflc hostlllty 1s rare among dlfferent spec1es

H

' of ducks nestlna 1n a Same area (ncKlnney 1965). Bengtson

,(1970) observed no ev1dence of 1nterspe01f1c aggreSsion

betueen females while Neuton and Campbell (1975) found that

each spec1es toiwlated other spec1es closer. than its own.'

© alarmed by the presehce‘of,au experimental dummy of their

L I 91

.Concentratlons of nests in 1 hzg spec1es probably reflect a

&

Long (1970) obseryed,that nestlhg ducks vere apparently more.”
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own spec1es near thelr nests than that of a dlfferent

spec1es._Var1at10n in nestlng chronoldgy of the“dlfferent

_specxes may also decrease 1nterspec1f1c conpetltlon. Of the -

'3 conmon nesterS\on the 1slands, mallards, which nest early
hln the season, appear to be 1solated in tlme frdm lesser
‘scaup and gadwall that nest later (Keith . 1961). Thls
Vtemporal spac1ng, the low degree of rnterspec1f1c - ‘ ‘_" e
terrltorlallty, and;§$190t103 of dlfferent types‘oﬁlnesting'
cover (long 1970) all contribute to keep interspecific
‘competition 'to a rinisua and allow. maximum. use of islands. | \rf
Defense of an entire'dSIandyby a single\pair of Canada
geese and interactions amonghthe hirds usually pregented
establishment cf‘morewthan?one pair.per islaad: especiallf
~on the small islands in-the loi-iying basins.“HoieVer, o
' 1n1t1at10n of 2 nests per 1sland may be promoted by the
%establlshment of tall forbs over the entlre 1sland whlch
appear to decrease the v1sua1 st1mu11 and hence 1nteract10ns
'between pairs. Euaschuk (1970) ohserved a shorter
nearest—nelghbor dlstance (?1 m) betveen nests located'ln\
shrubs than;ha;ggsn those found in short grass k26 m). Hex
‘;also found an inverse re1atlonsh1p betueen the numbér of
1nteractlons betseen palrs and vegetatlon den51ty thch may ‘”'
gact as a visual barrler. Although nestlng ‘success was louer
uontrslanushwlth 2 or more nests, the net productlon at nest
fexodus per 1sland was greater on those 1slands than on -
lslands with a s1ngle nest. - | |
A o : .
stahl;shment of more than.1 goose_nest per'islandimaj‘.

LY
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also extend the perlod that geese are assoc;ated Hlth the
» 1slands. Presence of nestlng geese on 1slands attracted
ducks to nest there at the sdme tlme protectlng them agalnst
potentlal nest predators (Fig. 1).‘Thls 1nterspec1f1c
aSSOClatlon which bénéflted the ducks 51gn1f1cantly is J'
con51dered commensallstlc.e . |

Flnally, env1ronmental condltlons such: as the o
avallablllty ‘of natural pralrle wetlands are also 1nportant
'1n 1nfluenc1ng productlon on 1slands (Flg._1).‘Annua1 ,
varlatlon in prec1p1§%tlon on the pralrles dlctates the
number of temporary ponds Vthh have a dlrect 1nf1uence on
hwaterfowl productlon (Crlssey 1969 Smlth 1;70). A decrease

eln the number and guallty of these ponds durlng a’ dry year,

'1ncreased uaterfowl populatlons on’ the artrf1c1al

h

1mpoundments 1nvest1gated in thlS study.r
Dur;ng.perlods_of‘drought on_the‘prairies,‘ducks have-'
seVeral.possibilities. 2 number of birds home to the
pralrres and flll ‘the sultahle habltat vhlch becomes rapldly
lelmlted.;Other 1nd1v1duals are dlsplaced to more permanent
) uaterbodles (Smlth 1969 Dzubln 1969 'Sugden 1978 thls
‘study) and scme others may not nest at all (Rogers 196&,
oSmlth 1969, Dzubln ‘and Gollop 1972). There is also some
_1nd1cat1cn that a part of the populatlon is- dlsplaced to the
‘northern breedlng areas (Smlth 1970 Pospahala et al 1974)._

'Based on observatlons of unmarked blrds, Hansen and McKnlght

.(196a) clalmed that drought dlsplaced ducks have nested

<
T

successfully 1n the arctlc. Except for‘these 1nc1dental
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~-observat;ons, there 1s no evrdence that ducks nest in the
,North after hav1ng extended the1r mlgratlon beyond the
pralrle latltudes (Nudds 1978). Even if they do so, \\
Calverley and Boag (1977) found that blrds breedlng 1n the
arctic nested u1th lower reproductlve'poteﬁtlal than those'
nestlng in the parkland. Therefore, ‘prese¢nce of art1f1c1al
ylmpoundments may prevent some blrds from ;verflylng the-“_m\
pralrles and allow ‘them to’ reproduce wlth greater potentlal
than at more northern latltudes.i;;"-“°;“ o |

| Slnce art1f1c1al 1mpoundments are attractive to;u' ‘
_'breedlng palrs ‘in sprlng,'lt -is rmperatlve that they remaln
-,:adequate untll the young are fledged otherwxse they would

\
'become "ecolcglcal traps" and therefore should not be|

\ . . . . “h

_constructed.
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