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Weight changes and reproduction in female Blue-billed and Musk
Ducks, compared with North American Ruddy Ducks

Introduction

T o m e (1984) has recen tly  published  details 
o f  w eigh t ch an g es in N o rth  A m erican  
R ud d y  D ucks O xyura  jam aicensis  in re la
tion  to  th e ir  b reed in g  sta tus. P rio r to  th is, 
S ieg fried  e t al. (1976) pub lished  som e 
lim ited  d a ta  fo r M accoa D ucks O. m accoa. 
In  th e  p re sen t p a p e r  d a ta  on  fem ale w eight 
changes in tw o A u stra lian  oxyurids, B lue
b illed  D ucks O. australis and  M usk D ucks 
B iziu ra  lobata , a re  sum m arised . T he ques
tion  is a sk ed  -  d o es fem ale body w eight 
in crease  p rio r  to  laying, and  if so , by how 
m uch?  B ody  w eigh t changes in  B lue-billed 
an d  M usk  D ucks a re  then  com pared  w ith 
th o se  in re la ted  N o rth  A m erican  R uddy 
D ucks an d  M accoa D ucks.

Study area and methods

T h e  B lue-b illed  and  M usk D ucks w ere 
co llec ted  a t B arren b o x  Sw am p (34°10'S; 
145°50 'E ), an  irriga tion  w ater sto rage lake 
in in lan d  so u th -eas te rn  A ustra lia . A  full 
h a b ita t d escrip tion  o f B arrenbox  Sw am p is 
g iven in B ra ith w a ite  and  F rith  (1969a). A  
sam p le  o f  ducks w as co llected  by shooting 
each  m o n th  th ey  w ere  p resen t betw een  
S ep tem b e r 1962 and  A pril 1967 (B ra ith 
w aite  and  F rith  1969b). M usk D ucks w ere 
p re sen t a t B arren b o x  Sw am p all y ear while 
B lue-b illed  D ucks w ere  absen t o r  less abun 
d a n t be tw een  M arch  and  M ay (au tum n). 
E ach  duck  specim en  w as assigned to  1 o f 6  

re p ro d u c tiv e  c a te g o r ie s  m od ified  from  
T o m e (1984):-
P r e -b r e e d in g : C o r re s p o n d s  to  T o m e ’s 
“ A rriv a l” stage. L argest follicle < 8  m m . 
C o llec ted  be tw een  Ju n e  and  N ovem ber 
(b reed in g  p e rio d ).

P re-laying\ Id en tica l w ith T o m e’s category.

L aying: Iden tica l w ith T o m e’s category.

In cu b a tio n : C o llec ted  w ith b ro o d  patch , on 
nest in cuba ting , o r  w ith regressing follicles.

B ro o d  rearing-. C o lle c te d  w ith  dow ny 
young .
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N on-breeding-. L argest follicle < 8  m m . C ol
lec ted  be tw een  D ecem b er and  M ay (n o n 
b reed in g  p e rio d ).

W ing a re a  o f fem ale B lue-billed  D ucks 
w as o b ta in ed  from  th ree  captive yearling 
b ird s (o th e r  w ing c lipped , second  gen er
a tio n  in  cap tiv ity ), m easu red  according to  
R aikow  (1973). T he  average wing length  o f 
th ese  cap tive  ducks w as th e  sam e as in wild 
b ird s (F rith  1977).

N o  iden tifiab ly  incubating  o r b rood  re a r
ing B lue-b illed  D ucks w ere collected . The 
co llection  p e rio d  spanned  4 1/2 b reeding 
seasons.

Results

F em ale  B lue-b illed  and  M usk D ucks bo th  
g a ined  w eigh t p rio r to  laying (T ab le  1). 
B lue-b illed  D ucks increased  in body w eight 
by  an  av e rag e  o f  2 1 2  g be tw een  p re 
b reed in g  an d  pre-lay ing  and  by a  fu rth er 
157 g b e tw een  pre-laying and  laying (to tal 
in c rea se  o f  46%  from  p re -b reed in g  to  
laying). T h e ir  body  w eight had  increased  by 
28%  b e tw e e n  n o n -b re e d in g  a n d  p r e 
b reed in g , giving a to ta l increase o f 87%  
be tw een  n o n -b reed ing  and  laying ((73%  
w hen  co rrec ted  fo r egg m ass in laying birds 
-  T ab le  3). T h e re  w ere  no  da ta  on  w eights

Table 1. Body weights in female Blue-billed and 
Musk Ducks in relation to breeding status (means 
±  s.e.).

Breeding stage Blue-billed Duck Musk Duck

Pre-breeding 798±16.8 1338±16.8
n 47 144

Pre-laying 1010±45.0 1665±43.8
n 11 21

Laying 1167±27.6 1641±33.4
n 10 13

Incubation _ 1397±87.6
n 4

Brood rearing - 1223±22.1
n 21

Non-breeding 624±16.4 1346±22.6
n 26 98
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o f  incubating  and  bro o d -rearin g  B lue-billed 
D ucks.

M usk D ucks increased in w eight by an 
average o f 327 g (24% ) betw een  p re 
breed ing  and pre-laying (T able 1). M ean 
pre-laying w eight was no t significantly dif
fe ren t from  m ean laying w eight. Fem ales of 
th is species lost w eight du ring  incubation  
(244 g) and  brood  rearing  (a fu r th e r 174 g). 
This to ta l w eight loss was g rea te r than  tha t 
gained p rio r to  laying.

Fem ales o f bo th  species had  relatively 
low body m asses during th e  non-breed ing  
period  (T able 1). T hey differed  in th a t 
average M usk D uck w eight did no t increase 
during the p re-breed ing  period , w hereas 
B lue-billed D uck pre-b reed ing  w eight was 
h igher (174 g) th an  for non-breed ing .

Discussion

T he percen tage  w eight change in B lue
billed D ucks p rio r to  laying is am ongst the 
highest reco rded  in w aterfow l to  date . It 
com pares w ith the large w eight increases in 
b reed ing  geese and  e ider ducks. F o r exam 
p le , C ackling G eese  Branta canadensis 
m inim a  increase th e ir w eight by 46%  from  
spring m igration to  pre-laying, and  57%  
from  m idw inter to  pre-laying (R aveling 
1979). C om m on E iders Som ateria m ollis
sim a  increase by 25%  betw een  w in ter and 
pre-laying, and  A m erican  E iders S .m . dres- 
seri by 32%  betw een  p re-b reed ing  and 
laying (M ilne 1976; K orschen 1977).

T he large percen tage and  abso lu te  w eight 
gain in b reed ing  B lue-billed D ucks and  the 
large abso lu te  gain in M usk D ucks con trast 
w ith the m uch sm aller w eight gain in N orth  
A m erican  R uddy  D ucks. W hen  laying 
these last increase by only 123 g o r 21%  of

th e ir body w eight (T om e 1984). M accoa 
D u ck s , c lose ly  re la te d  to  B lu e -b illed  
D ucks, m ay also substantially  increase in 
body w eight p rio r to  laying. Seigried et al.
(1976) rep o rt a w eight d ifference o f 307 g 
(51% ) betw een th ree  non-b reed ing  (=  p re 
breed ing) fem ales and  one laying indi
vidual.

W hy is there  th is d ifference betw een 
R uddy D ucks and B lue-billed , M usk and 
M accoa D ucks? Tw o factors re la ted  to  body 
m ass in ducks m ay be im portan t. Firstly, 
flying im poses a constra in t on  weight gain in 
birds. A s T om e (1984) has h ighlighted, 
N orth  A m erican R uddy D ucks have a low 
wing a rea  to  body w eight ra tio  (buoyancy 
index) com pared  w ith w aterfow l in o th er 
tribes. H e suggested th a t this factor p re 
vents them  from  increasing th e ir b reed ing  
body w eight. Large w eight gains in B lue
billed and  M usk D ucks m ight thus be 
possible if they  have h igher wing areas 
relative to  body w eight th an  N orth  A m er
ican R uddy D ucks.

R elations betw een  body w eight and  wing 
size in B lue-billed , M usk , M accoa and 
N orth  A m erican R uddy D ucks are  show n in 
T able  2. B reed ing  M usk and  M accoa D ucks 
have slightly g rea te r wing length to  body 
w eight ratios than  B lue-billed  and  N orth  
A m erican  R uddy  D ucks. B u t b reed ing  
B lue-billed D ucks have sim ilar wing lengths 
relative to  body w eight as b reed ing  N orth  
A m erican R uddy D ucks, and  low er wing 
area  to  body w eight ra tios (buoyance index) 
(T able  2). C onsequently , b reed ing  fem ale 
B lue-billed D ucks have no  advantage in 
w ing size and this fac to r cannot explain 
th e ir m arked  increase in rep roductive body 
w eight com pared  w ith N o rth  A m erican 
R uddy D ucks.

A  second fac to r w hich could bë re la ted  to

Table 2. Maximum (breeding) and minimum (pre-breeding or non-breeding) body weight (g), wing 
length (mm), wing length divided by cube root of body weight, wing area (cm2) and Bouyancy Index“ 
(Hartman 1961) in female oxyurids. D ata from Siegfried et al. (1976), Johnsgard (1978) and Tome 
(1984).

Body Wing -r- Buoyancy
weights Wing 3V  weight Wing Index"

Species max min length max min area max min

Blue-billed Duck 1167 624 153 26.2 30.6 360 1.80 2.22
Musk Duck 1165 1138 185 29.0 30.6 - - -

N.A. Ruddy Duck 739 582 139 26.7 28.3 326 2.(X)b 2.16b
Maccoa Duck 907 600 169 30.5 34.1 - - -

“square root of wing area divided by cube root of body weight
C alculated from wing area in Raikow (1973) and body weights in Tome (1984)
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breed ing  body w eight is clutch m ass. All 
oxyurids have large eggs and  consequently  
large clutch m asses relative to  th e ir body 
m ass, co m p ared  w ith  o th e r  w aterfow l 
(L ack 1967). A  large pre-laying increase in 
body m ass m ight enhance  clutch m ass, since 
sto red  reserves can influence clutch size in 
anatids (A nkney  and  M aclnnes 1978; D ren t 
and  D aan  1980). H ow ever, N orth  A m er
ican R uddy D ucks have a larger clutch mass 
th an  B lue-billed , M usk o r M accoa D ucks 
(T able  3), so th a t clutch m ass and  body 
w eight increase a re  no t positively re la ted  in 
these fou r species.

I t is suggested th a t th e  answ er to  the 
question  lies in the d ifferen t m ovem ent 
pa tte rn s of the species. N orth  A m erican  
R uddy  D ucks a re  m igran ts (Johnsgard
1978), and  fly several h u nd red  k ilom etres 
b e tw een  th e ir  w in te r in g  an d  b reed in g  
grounds. G ood  flying ability is hence essen
tial fo r breed ing  and  survival in th is species, 
as suggested by T om e (1984). B lue-billed, 
M usk and  M accoa D ucks have no such 
constrain ts. B lue-billed  D ucks m ake local 
seasonal m ovem ents, b u t do no t regularly  
m igrate  long d istances p rio r to  b reed ing , 
and  M usk D ucks are  m ainly seden tary  
(B lakers et al. 1984). M accoa D ucks are

also seden tary  o r m ove locally (Siegfried et 
al. 1976; Johnsgard  1978). D ifferences in 
breed ing  hab ita t m ay additionally  con tri
bu te  to  th e  species’ d ifferences in w eight 
gain. N orth  A m erican R uddy D ucks often  
b reed  in relatively  sm all, d iscrete w etlands 
betw een  w hich they  m ust fly to  find nest 
sites (T om e 1984). C onversely, B lue-billed 
and  M usk D ucks usually b reed  in in tercon 
nected  o r la rger w aterbodies (F rith  1977) in 
w hich they  can m ove largely by swimming.

I th e re fo re  suggest th a t low breeding 
w eigh t ga in  in N o rth  A m erican  R uddy 
D ucks co m p ared  w ith M usk, M accoa, and 
especially  B lue-b illed  D ucks can be a ttri
b u ted  to  th is  d ifference in th e ir m ovem ent 
p a tte rn s . T h e  sed en ta ry  o r  locally m obile 
sp e c ie s  c o n s e q u e n t ly  can  s to re  m o re  
reserves fo r b reed ing . T hese da ta  thus 
su p p o r t T o m e ’s (1984) conclusions con
cern ing  th e  constra in ing  effect o f wing area 
o n  w eigh t increase  p rio r to  b reed ing  in 
fem ale  N o rth  A m erican  R uddy D ucks.

F u r th e r  investiga tions o f th is sub ject 
aw ait accu ra te  in fo rm ation  on m ovem ent 
p a t te rn s  a n d  w eig h t changes in  o th e r  
oxyurid  species, and  details o f carcass com 
position  changes re lative to  b reed ing  in 
B lue-b illed  an d  M usk D ucks.

Table 3. Average egg mass (g), clutch size and clutch mass as a percentage of laying body mass in 
female oxyurids. D ata from Siegfried et al. (1976), Frith (1977), Johnsgard (1978) and Tome (1984).

Species Egg mass Clutch size Clutch mass %

Blue-billed Duck 90 5.5 42%
Musk Duck 128 2.8 22%
N.A . Ruddy Duck 73 7.6 75%
Maccoa Duck 88 5 49%
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Summary

Fem ale B lue-billed and Musk Ducks both in
crease in body weight prior to breeding. Blue
billed Ducks increase by 369 g (46% ) and Musk 
D ucks by 327 g (24% ) betw een pre-breeding and 
breeding. T hese weight gain«, especially in Blue
billed D ucks, are high com pared with those in 
re la ted  N orth  A m erican R uddy Ducks. It is 
suggested th a t this difference is because North 
A m erican R uddy Ducks have to  migrate long 
distances to  b reed  whereas Blue-billed and Musk 
Ducks do not.
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