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In tro d u ctio n

Since 1955, a t th e  B arb ersp an  O rnithological 
R esearch  S ta tion , w eights have been  tak en  o f  
all w aterfow l trap p e d  for ringing. T he study  
a rea , a  shallow  alkaline lake, is situated  in 
the w estern  T ran sv aa l, Sou th  A frica , a t 
2 6 °3 3 'S , 2 5 °3 6 'E , and  has been described by 
M ilstein (1975).

T his p ap er p resen ts the  resu lts  o f  analyses 
o f  the  w eight d a ta  fo r C ap e  Shelduck T ador
na cana , Yellow -billed D u ck  A n a s undula ta , 
R ed -b illed  T e a l A . e ry th ro rh y n c h a  an d  
S o u th ern  P o c h a rd  N etta  erythrophtha lm a. 
O th e r d a ta  on  w eights o f  Yellow-billed D uck  
have been published  by  Shewell (1959), 
R ow an (1963) and  D a y  (1977), on  R ed 
billed T eal by  D o u th w aite  (1976) and  D ay
(1 9 7 7 ) , a n d  o n  S o u th e rn  P o c h a rd  by 
M iddlem iss (1958).

M ethod

W aterfow l w ere w eighed on  a  M ettler elec
tr ic  b a la n c e  d u rin g  ro u tin e  w a te rfo w l 
ringing. O nly  w eight d a ta  from  first cap tu res 
have been used. T hese  d a ta  have been 
an alysed  using a  C D C  C y b er 174 com puter 
to  calcu la te  m o n th ly  m eans and  variances 
fo r each  m o n th  during  th e  period  Ja n u a ry  
1972 to  D ecem b er 1976.

T he p lum ages o f all A n a tid ae  handled  at 
B arb ersp an  are  exam ined  for feather cond i

tio n , a n d  c la ss if ied  in to  ‘o ld  p lu m a g e ’, 
‘grow ing p lum age’ (during  th e  flightless 
m oult), and ‘new p lu m ag e’. T he w eights o f  
individuáis o f  each  species th a t w ere in the 
flightless m ou lt have been analysed  sep ara te 
ly ,  a n d  r e g r e s s io n  l in e s ,  s h o w in g  a 
p ro g re s s iv e  d ec lin e  in w e ig h t fro m  o ld  
p lum age and  th ro u g h  the  m ou lt stages, have 
been co m p u ted  by  an  analysis o f  variance in 
re g re ss io n  (S im p so n  et a l. 1960). T h e  
w eights o f  Y ellow -billed D u ck  pre-m oult and 
post-m oult, and  o f R ed-billed T eal post- 
m oult w ere excluded  from  th e  d a ta  sub-sets 
w hen the  reg ression  lines w ere calculated .

R esu lts

C ap e  Shelduck  Tadorna  cana

T he m ean  w eight o f  C ap e  Shelduck fo r the 
period  Sep tem ber to  A pril a re  given in Table 
1. W eights a re  highest during  O c to b er in 
b o th  sexes a n d  low est during  Jan u a ry .

T he overall m ean  w eight o f  m ales is 
significantly g rea te r th an  th a t o f  fem ales. 
M ean  w eights o f  juven ile  (first year) m ales 
and  fem ales a re  significantly  less th a n  adult 
w eights, th e  m ales being significantly  heavier 
th an  fem ales. T h e  w eights o f b o th  sexes 
during  flightless m ou lt a re  given in F ig u re  1a, 
w hich also show s the  regression  lines fitted 
to  the  m ean  w eights du ring  feather g row th 
stages.

Table 1. Mean weights in grams of Cape Shelduck at Barberspan during the period January 1972 to 
December 1976.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ad <î n 60 24 7 4 13 11 50
Mean 1,474 1,504 1,475 1.487 1,726 1,640 1.539
Ad ? n 60 31 8 5 16 20 75
Mean 1,202 1,208 1,134 1,153 1,345 1,312 1.228
Juv i n 6
Mean 1,289
Juv î  n 6
Mean

n Mean S.D. Range
1,050

Ad 3 171 1,527 170-13 1,032-2,032 Ad 3 Ad ? t= 231-55 p <  0-001
Ad S 215 1,229 147-93 872-1,835 Juv cÎ Juv ¥ t = 108-66 p <  0-001
Juv 3 6 1,289 17-74 1,135-1,481 Ad 3 Juv 3 t = 44-51 p < 0-001
Juv ¥ 6 1,050 11-29 760-1,332 Ad ¥ Juv ? t= 35-94 p < 0-001
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Figure 1. The mean weights o f  ducks during the 
flightless m oult Solid dots are males, and open dots 
are females. Plumage states are: O =  old plumage, 
1,2,3,4, =  successive states in remige growth, N =  
new plumage.
A. Cape Shelduck. The regression lines have the 

following equations :
3  y =  — 117-49x + 1,765-47 (r = -0 -9 2 ) 
ç ç y =  — 104-65X+ 1,413-38(r =  —0-92)

B. Yellow-billed Duck.
3 <îy =  -3 8 -3 3 x  + 1.048-37(r =  -0 -9 2 ) 
ç ç y =  —46-03x + 895-16 (r =  -0 -9 0 )

C. Red-billed Teal.
3 s  y =  -4 9 -7 2 x  + 681-82 (r =  -0 -9 1 )  
î  ? y =  —36- 19x + 598-14 (r =  -0 -8 9 )

Yellow-billed D u ck  A n a s u ndu la ta

T h e  m ean  w eights o f Y ellow -billed D u ck  are 
su m m a riz e d  in T a b le  2. M e a n  w e igh t 
differences betw een sexes and betw een ages 
w ere again  significant. T h e  w eights during  
flightless m oult p rogressively  decline from , in 
m ales, 1,018 g w hen the  rem iges are still 
p ins, to  937 g w hen the  rem iges are abou t 
half-grow n (F ig u re  1b). W e have no d a ta  on  
th e  w eights o f  m ales a t a  later stage in  the

m oult cycle. In  fem ales, the  decline in weight 
du ring  flightless m oult show s a sim ilar trend 
to  th a t o f  fem ales, bu t the  regression  line 
suggests th a t  the  w eight loss is relatively 
g rea ter a t a  sim ilar feather g row th  stage.

Red-billed Teal A n a s erythrorhyncha

T ab le  3 sum m arizes the  w eight da ta . A gain, 
sex and  age differences in m ean  weights were 
significant. P re-m oult, m oult and post-m oult 
w eights in b o th  m ales and fem ales show  
sim ilar tren d s to  the  first tw o  species, w ith a 
p ro g re s s iv e  d ec lin e  in  w e ig h t fro m  o ld  
p lum age to  the  end o f  the  rem ige g row th 
period , and  an  increase  in w eight after m oult 
(F igu re  Ie).

So u th ern  P o ch a rd  N etta  ery throph tha lm a

T h e  m ea n  w e ig h ts  o f  m ale  an d  fem ale  
Sou thern  P o ch a rd  are  given in T able  4. Age 
and  sex differences in m ean  w eights were 
significant.

T he sam ple o f flightless S ou thern  P o ch ard  
w e ig h ts  w as to o  sm all to  p e rm it an y  
sta tistica l analyses. T he ind ica tions are, 
how ever, fo r a  progressive  decline in weight 
by  b o th  sexes, analogous to  the o ther three  
species.

D iscussion

C ap e  Shelduck m ake an  an n u al m igration  to 
B a rb e rsp a n  sp e c ia lly  to  m o u lt  (Shew ell 
1959; M ilstein 1975; S kead  &  D ean  1977b) 
and arrive heavier th an  th e  overall m ean  
weight, an d  d e p art in F e b ru a ry /M a rc h  below  
the  overall m ean  weight.

T h e  m ean  w eights o f  b o th  m ale and 
fem ale Yellow-billed D u ck s do  no t fluctuate 
m arked ly  th ro u g h o u t the  year. T here  is a 
tendency  fo r m ale  w eights to  be highest after 
the  breeding season  and  du ring  th e  d ry  
season , b u t th e  difference betw een m axim um  
and m inim um  m ean  w eights is no t g reat 
(T able 2). Fem ale  weights are  h ighest during  
the  d ry  season  and  before the  breeding 
season , bu t again , the  difference is no t large. 
W eights in b o th  sexes ten d ed  to  be  low est 
during  the  early  p a r t o f  the  b reeding season, 
w hich is m ainly  D e ce m b er-M ay  in this a rea  
(Skead  & D ean  1977a), supporting  the find
ings o f  R o w an  (1963), w ho  show ed th a t the 
w eights o f  (unsexed) Y ellow -billed D u ck s a t 
R o n d ev le i, C a p e  P ro v in c e , w e re  lo w est 
d u r in g  th e  b r e e d in g  s e a s o n  o f  J u l y -  
Septem ber.

There  a re  no  m ark ed  fluctuations in the
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Table 2. Mean weights in grams of Yellow-billed Duck at Barberspan during the period January 1972 to 
December 1976.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ad 3 n 977 544 270 90 309 281 455 843 1,041 837 1,223 973
Mean 927 932 922 1,001 1,002 972 974 989 991 983 960 942
Ad ? n 728 394 212 76 296 306 447 636 798 686 880 625
Mean 791 801 843 799 808 805 836 835 839 839 828 826
Juvc? n 6 5 5 2 39 84 130 213 148 73 26 10
Mean 758 744 760 929 738 834 867 869 861 820 809 873
Juv ? n 1 3 6 3 44 46 81 96 37 37 7 9
Mean 582 559 658 558 604 669 677 719 702 781 714 692

n Mean S.D. Range
Ad 3 7,839 965 33-97 533-1,310 Ad 3 Ad ? t = 1,481-39 p < 0-001
A d ? 6,080 823 28-23 600-1,123 Juvc? J u v ?  t = 289-61 p < 0  001
Juv<î 737 844 58-52 556-1,153 Ad 3 J uv 3  t = 522-86 p <  0-001
Ju v ? 363 694 78-91 424- 929 A d ? Juv ? t= 428-27 p < 0-001

Table 3. Mean weights in grams of Red-billed Teal at Barberspan during the period January 1972 to 
December 1976.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ad 3 n 95 51 21 8 89 85 256 307 240 52 118 32
Mean 564 568 559 597 626 600 601 595 549 617 586 597
Ad ? n 48 29 4 4 52 52 258 354 113 46 83 38
Mean 545 520 482 441 577 538 550 548 561 588 550 556
J u v J  n 13 31 60 146 48
Mean 397 510 551 582 538
Juv ? n 9 44 24 24 7
Mean 346 392 476 461 412

n Mean S.D. Range
Ad 3 1,366 591 33-41 345--954 Ad 3 Ad ? t= 191-74 p < 0 '■001
Ad ? 1,177 544 43-30 338-955 Juv 3 Juv ? t = 155-96 p < 0 .■001
Juv<? 306 532 34-22 288--730 Ad $ Juv 3 t= 2,546-19 p < 0 '■001
Juv ? 111 431 33-99 273--597 Ad ? Ju v ?  t = 174-56 p < 0 '■001

Table 4. Mean weights in grams of Southern Pochard at Barberspan during the period January 1972 to 
December 1976.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ad<? n 20 26 83 47 47 33 68 64 43 32 27 47
Mean 813 826 794 780 787 757 809 799 799 817 784 812
Ad ? n 14 11 44 35 46 29 60 84 58 32 22 28
Mean 767 772 743 828 755 741 741 788 774 743 736 789
J u n i  n 9 29 36 28 4
Mean 693 702 720 736 782
Juv ? n 6 31 14 10 8
Mean 658 640 639 640 764

n Mean S.D. Range
Ad 3 577 799 84-27 592-1.010 Ad 3 Ad ? t = 64-86 p < 0-001
Ad ? 463 763 72-76 484-1,018 Juv 3 Juv ? t = 47-27 p <  0-001
Juv<? 108 715 70-56 512- 957 Ad 3 Juv 3 t = 88-41 p <  0-001
Juv $ 69 656 57-76 506- 886 Ad ? Juv ? t = 98-52 p < 0-001
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m onth ly  m ean  w eights o f  R ed-billed  Teal 
m ales, an d  sim ilar tren d s  to  the  weights o f  
Yellow-billed D u c k  are  show n. Fem ales o f  
th e  tw o species also  show ed sim ilar trends. 
T h e  tren d s show n  by  the  w eights o f  R e d 
billed T eal are sim ilar to  th o se  o f  th is species 
o n  th e  K afu e  flats, Z am b ia  (D o u th w aite  
1976).

S o u th ern  P o c h a rd  m ale an d  fem ale m ean  
w eights do  n o t show  m ark ed  fluctuations 
du ring  th e  year. B oth  sexes ten d  to  be below 
average w eight during  the  d ry  season .

A  progressive  loss in w eight during  the 
flightless m ou lt o f several so u th e rn  A frican  
an a tid  species h as been  suggested  o r show n 
b y  M id d lem iss  (1 9 5 8 ) , Shew ell (1 9 5 9 ), 
R ow an  (1963) an d  D ou th w aite  (1976). T he 
w eight loss by  th e  R ed-billed T ea l during 
m ou lt m ay  be adap tive, enab ling  th em  to  fly 
b e f o r e  t h e  r e m ig e s  a r e  f u l ly  g r o w n  
(D o u th w aite  1976). T h is m ay  app ly  to  o ther 
s o u t h e r n  A f r i c a n  A n a t i d a e ,  a n d  a 
p rogressive  decline in w eight du rin g  m oult, 
w ould  be an  effective m eth o d  o f reducing  the 
flig h tless  p e r io d , a ssu m in g  th a t  fe a th e r  
g ro w th  r a te s  a r e  fix ed  b y  m e ta b o lic  
p rocesses an d  c an n o t be increased.

W eights o f Y ellow -billed D u c k  and  R ed 
billed T eal show  th e  general tren d  o f  being 
g reater during  th e  d ry  seaso n  an d  lesser 
during  th e  w et season, w hile w eights o f  the 
S o u th ern  P o c h a rd  tend  to  be  g reater during  
the  w et season . T he first tw o  species are 
d abblers, while th e  so u thern  P o c h a rd  is a 
diver. T em p o ra l fluctuations and  differences 
in th e  quality  and  q u an tity  o f  food  tak en  by 
dab b le rs and  divers possib ly  influence the 
peak  w eights o f  the  birds.

S u m m ary

Weights of male and female Cape Shelduck 
Tadorna cana, Yellow-billed Duck Anas un
dulata, Red-billed Teal A. erythrorhynca and 
Southern Pochard Netta erythrophthaima were 
taken at Barberspan, South Africa, from January 
1972 to December 1976. These are significant 
differences in mean weights between sexes and 
between adults and juveniles. Weights do not vary 
markedly during the year. The first three species 
progressively lose weight during the flightless 
moult and gain immediately the moult has been 
completed. There are insufficient data  for 
flightless Southern Pochard.

R eferences

Day, D. H. 1977. A morphological study of Yellow-billed Duck and Red-billed Teal. Ostrich Suppl. 12:
86-96.

Douthwaite, R. J. 1976. Weight changes and wing moult in the Red-billed Teal. Wildfowl 27: 123-7. 
Middlemiss, E. 1958. The Southern Pochard Netta erythrophthalma brunnea. Ostrich Suppl. 2. 
Milstein, P. le S. 1975. The biology of Barberspan, with special reference to the avifauna. Ostrich Suppl. 

10.

Rowan, M. K. 1963. The Yellowbill Duck Anas undulata Dubois in Southern Africa. Ostrich Suppl. 5. 
Shewell, E. L. 1959. The waterfowl of Barberspan. Ostrich Suppl. 3: 160-79.
Simpson, G. G., Roe, A. & Lewontin, R. C. 1960. Quantitative Zoolog\\ New York: Harcourt, Brace & 

World.
Skead, D. M. & Dean, W. R. J. 1977a. Status of the Barberspan avifauna, 1971-1975. Ostrich Suppl. 

12: 3-42.
Skead, D. M. & Dean, W. R. J. 1977b. Seasonal abundance of Anatidae at Barberspan. Ostrich Suppl. 

12: 49-64.

W. E. J. Dean* and D. M. Skead, Transvaal Nature Conservation Division, Barberspan Ornithological 
Research Station, P.O. Barberspan 2765, South Africa.

* Present address: Transvaal Nature Conservation Division, P.O. Box 1397, Tzaneen 0850, South Africa.


