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ABSTRACT: Mat ing ' in Lesser Snow Geese apparent ly is not random with respect
tol lze.  In mated pairs the male is larger than the female more of ten than
shou' ld occur by chance. Interpret ing these data is di f f icul t  as pair  for-
mat ion in Lesser Snow Geese has not been studied. Nevertheless,  i t ' is
argued that females select  males' larger than themselves because this im-
proves their  chances of  reproducing successful ly.

I  ntroduct i  on

The qual i ty of  the male must be an important consjderat ion of  the
female in her chojce of  a mate.  Or ians ( . |969) proposed that a female
chooses the genet ical ly f i t test  male,  on the basjs of  h is phenotype, to
opt imize the genotypes of  her of fspr ing.  Wi l l jams (1975:. |30) argued that
thi  s woul  d requ' i  re an unreal  i  s t i  cal  ' ly  h i  gh her i  tabi ' l  i  ty  of  f  i  tness and
suggested that ' the important fema' le adaptat ion jn relat ion to courtship
is an abj ' l i ty  to predict  future resources for her of fspr ing f rom the
appearance and circumstances of  a court ing male' .  In some bird species
the fema' le 's choice of  a mate shou' ld also consider his abi ' l i ty  to defend
her and the nestn €.g. ,  in densely nest ing Canada Geese (Branta canadensis)
the presence of  the gander on the terr i tory is important in prevent ing
attacks on the incubat ing goose by neighbor ing, terr i tor ia l  ganders
(Ewaschuck and Boag 1972).  In the Lesser Snow Goose (Chen c.  caerulesceng)
the gander defends-the n6st against  avian predators (Cooef i -T958, H-an,ey
1971).  Ryder ( . |975) hypothesized that ' in colonial  nest ing geese a
gander 's abi l i ty  to pei form these funct ions (defence of  female and nest)
depends on his acquir ing a terr i tory of  sui table s ize,  and that the s ize
of the terr i tory defended by a gander has evolved in re ' lat ion to the food
reserves accumulated by him before arr ival  on the breeding grounds. Ryder
( jb id.)  suggested that the amount of  a gander 's reserves is l ' imi ted by
his structural  s ize.  I  have presented evidence (1974,1977) which supports
part  of  Ryder 's hypothesis,  i .e.  male Lesser Snow Geese feed very l i t t le
af ter  their  amiva' l  on the breeding grounds unt i l  the end of  incubat ion
and they ut i l jze large amounts of  fat  and protein reserves dur ing that
per iod.  I f  Ryder 's hypothesis about terr i tory s ize and food reserves is
also t rue then a female goose should at tempt to mate wi th a large gander.
Here I  show that in pairs of  Lesser Snow Geese the male is larger than
the female more of ten than would happen i f  mat ing were random w' i th respect
to s ize.

Methods

I col lected breeding Lesser Snow Geese, in l97l  and 1972, at  a
large colony near the mouth of  the McConnel l  River (60'50'N,94o25' l , l ) ,
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Northwest Temjtor jes,  Canada (Ankney 1974).  Both members of  a pajr  were

iuf . .n when feasible but usual ' ly  on' ly one member y1as obtained. I  used

ir f r .n length,  measured to 0. . |  mm ( i t ter-Godfrey 
. |966) '  as an. index of

i i ructural-s ize.  There were highly s ' igni f icant correlat ions between
.r i r .n ' length and body weight i i  gLese-arr iv ing on the breeding grounds

irul" i t  i  I  + O.4gS, i f  = 43, p <-0.01 ;  females:  r  = + 0.553, df  = 76'
o.0.001).  A s imi iar  re lat ionship has been found in other goose

!p. . i . i " i6.s. 'p ink-footed Goose (Ahr. .  brachyf.vnchus, Beer and Boyd 1962),
clr iOi-e.oi i-f  e. c. hutchinsi , MiETnnes-T96-611.-Iv assumptions here
u..- i5uit I  ) 'geele w]Th-Tonger culmens are structurally ' larger than
g.. t .  * l t f r  shoi ter  cu' lmens, ind 2) that  these dj f ferences in structural
i jze are detectable by the geese. Thus I  do !g!  assume that culmen
i.ngtf  is  the . r i ter i i ,n Uy i r f r ic f r  Lesser Snow Geese choose their  mates
but-rather that  they do sb on the basjs of  overal l  s ize.

I  used a iomiuter s imulat ion program to determine the expected
proport ion of  pairs ' in which the malb was larger than the female i f
inat jng were random with respect to s ize.  The program uses.the-means
ind slandard deviat ions of  two normal ly distr ibuted stat ist ical  populat ions

io-catcu]ate pt . rdorundom normal var iates (af ter  fuylgt  9!  g l :  
. l ,966:95).

The program uses these normal var iates to calculate the expected pro-
po"t ion"oi  N randomly drawn pa1ls in which the indiv idual  f rom the popu-

iat ion wi th the greaier mean'wi l l  be larger- than the other indiv idual .
i -ur .a N = , |0,006 

to calculate th is proport ion in Lesser Snow Goose pairs.

Resul ts and Discussion

Culmen lengths were determined for 48 mated_pairs.  and, for  another
296 females and' l i7 males whose mates were not col lected. The mean
.r i t .n lengths (and their  standard devjat ions) of  breeding male,and
female Lesier Si6r i -e. . r .  * . r .  i i i iu lated from the lat ter  b i rds (rante l ) .

Table l .  Culmen lengths of  breeding Lesser Snow Geese col ' lected at  the

McConnel l  River,  N.W:T.,  in 
. |971 

and 1972.

Culmen length (mm)

Range
Mean t  S.D.
Samp' le s ize

Mal es
49.5 -  64.7
58.04t 2.93

i l7

Femal es
48.7 -  62.2
55. 34t 2.54

296

A Kolmogorov-smjrnov test  (Sot<at and Rohlf  
. |969:57. | -575) showed-that

t f , .  a is l r ibut ions of  male and female culmen lengths did not dj f fer

i idni t i iuni iy t rom-normat distr ibut ions (P 
'  0.0 in Uotfr  cases).  As

inl .xeA Uy. i , t t .n length the average male was larger than the average
femal e.

The expected proport ion of  pairs in which the male was larger
than the femai.  

" i i  
b.Zbg. The maie was larger than the female in

44 of  the 48 matea pairs I  col lected (Appendi* I ) .  .Thjs proport ion
(0.9i2i"*as-r igr i i iL int tv hisher than' thb expected (P .  0.004;.Binomial
i ; ; i ,  s ieget t6so:so-qzi .  Tf terefore,  in Lesser Snow Geese mat ing is
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not random with respect to s ize;  females tend to be mated with males
larger than themselves. However,  there is l i t t le tendency for mates
to be of  s imi lar  s jze,  i .e.  there was no signi f icant pos' i t ive correlat ion
between the culmen lengths of  mated pairs (r  = + 0.21; p > 0.05 with
df = 46).

There are several  possible explanat jons of  why females are mated
to males larger than themselves more frequent ly than expected: case l )
males tend to court  females smal ler  than themselves; case 2) when a
female is courted by more than one male the ' largest male dr ives the
smal ler  males away; case 3) females prefer to mate wi th males larger
than themselves. The f i rst  case may be true but I  cannot th ink of  a
reason why this t ra i t  would become establ ished (Uut H. Boyd ( jn l i t t )
suggests that  there is a possible advantage to the pair . in having a c lear,
s i ie-relatedn dominance relat ionship between themselves).  Concerning the
other two cases, I  have no data to suggest which is more l ' ike1y to be
operat ing;  possib ' ly  both are.  A case 2 s i tuat ion would provide infor-
mat jon to the female that  a part icular male would be successful  in
defending her and the nest.  In ei ther case, i f  Ryder 's (1975) hypothesis
is correct ,  the female's chances of  reproducing successful ly should be
enhanced.

The quest ion remains whether in Lesser Snow Geese the male or female
makes the f inal  choice in pair  format ion.  Cooke and Cooch ( . |968) at tempted
to exp' la jn anomal ies in 'observed versus expected'  Blue X Snow pairs by
hypothesiz ing that males took the act jve role in mate select ion.  How-
evbr,  Cooke et  a l .  ( tgZS) showed that these anomal ies can be explained
by the di f ferent la l  emigrat ion patterns of  males and females f rom their
natal  colony. Cooke (pers.  comm.) has no evidence concerning which sex
makes the f inal  choice in the pair ing of  Lesser Snow Geese. Prevett
( . |973:. |05- ' |06) suggested that the male takes the act ive role jn court-
ship but cont inues displaying only i f  the female permits him to approach.
Fischer (1965:275) made simj lar  observat ions on Greylag Geese (4.  anser) .
Wi l l iams ( tgZS:Chapter I I )  argued that in most species the female's
energet ic commitment in reproduct jon is much higher than the male's,
and that she should be more select ive than the male in choosing a mate.
This argument shou' ld app' ly to Lesser Snow Geese as females occasional ly
starve to death dur ing incubat ion but th is has not been observed in males
(Harvey 1971, Ankney 

. |975).  
Thus, i t  is  f ikely that  a female Lesser Snow

Goose does not mate wi th the f j rst  male which approaches her.  I  suggest
that when possible female Lesser Snow Geese select  males larger than them-
selves.  However,  a study of  the process of  pair  format ion in Lesser Snow
Geese is needed before the resul ts presented here can be adequately in-
terpreted.
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Appendix I

Culmen lengths (mm) of  Lesser Snow Geese from mated pairs col lected
at the McConne' l l  River,  N.I , { .T. ,  in 197] and 1972.
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Mal e Femal e Male Femal e

59. 6
53.6
60.2
58.4
61 .9
60. 1
62.1
57.4
56.8
56.7
59.5
59. 0
59.6
6l  .9
60.7

*58. 3
57. 3
58. 0
61 .4
60.0
57 .7
57 .0

*58.3
59.6

56.2
5l  . l
55.  5
56. 5
53. I
54.  0
54.0
55. 6
50.2
56. 3
58. 7
58.0
55.1
53.0
60.0
59.9
56.5
57 .7
52. 0
59.0
52.7
56. 5
58.3
57.8

59.9
60.0
57. 0
55.7
59.6
58. 1
60. I
60.6
58. 6
6l  .9
58.7
58. 0
60 .4
57 .0
60.0
57. 3
60. 5
55.3
59. 3

*52.5
58.7
58.0
56.4

*56.4

57 .4
55.7
51 .3
49.9
54. I
57.5
57 .1
55.2
57 .2
54.2
56. 6
57.t
56.5
51 .7
55.9
55.0
56.5
52.9
54.5
57.3
56. 6
55.6
53.7
60. I

*Denotes pair  in which male's culmen was not larger than female's.


