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Mortality of the Black Swan in New Zealand— 
a progress report

M U R R A Y  W I L L I A M S

Black Swans Cygnus atratus w ere first in tro ­
duced in to  N ew  Z ea land  in 1864 and  coin­
c idental w ith th is, self-in troduction  m ay 
also have occurred. They found a completely 
unoccupied niche (the native N ew  Z ealand 
swan C. sumnerensis becam e extinct several 
centuries earlier) and  population  grow th 
was spectacular. T oday , the species occurs 
on large w ater-bodies th roughou t New 
Z ealand  although breeding colonies are 
restric ted  to  relatively few  sites. T he largest 
b reeding colony is a t Lake Ellesm ere, South 
Island (C utten , 1966; M iers & W illiams, 
1969).

Black Swans m ay be shot during the 
shooting season (the m onth  o f M ay) in 
m ost parts  o f th e  country  and  until recently  
there  was no daily  bag lim it. A t Lake 
E llesm ere, shooting  was allowed fo r 3 
m onths (M ay-Ju iy ) and  in response to  
com plain ts o f pastu re  dam age, special ‘swan 
drives’ w ere conducted  there  each year. On 
these occasions, shoo ters w ere stationed  at 
in tervals across the  lake and  swans driven 
tow ard  them . Several hundred  to  several 
thousand  swans w ere killed in a single drive.

As a first step tow ards rationalizing this 
shooting pressure and the o ther procedures 
(such as egg collecting) used to  contro l 
swan num bers, th e  N ew  Z ealand  W ildlife 
Service com m enced banding  cygnets at 
L ake E llesm ere in 1956. A lm ost 20,000 
w ere banded  betw een 1956 and  1968 and 
4,479 o f these had been recovered dead by 
O ctober 1970. O f these recoveries, 91% 
w ere m ade by shooters.

E llesm ere swans app ea r to  be long-lived. 
In 1968, tw enty-th ree o f 1,281 banded  in 
1956 w ere recovered, and by 1970 this 
cohort was still ex tan t. Recoveries o f birds 
up to  20 years old will probably  be m ade. 
T he m ethod o f analysing these band  returns 
is therefo re  a  tim e specific one and I used 
th e  m ethod o f Seber (1971). Seber’s m odel 
m akes a num ber o f  assum ptions, th e  m ost

im portan t o f w hich are: (1) the annual re­
porting  p robab ility  is the sam e fo r all birds 
and rem ains constan t from  year to  year;
(2) th e  p robability  o f a  b ird ’s survival 
depends on age ra th e r th an  on calendar 
year. These assum ptions m ay no t be com ­
pletely satisfied by the  data .

M ortality  ra tes o f m ales and fem ales 
w ere sim ilar (fem ales on average 2% higher 
than  m ales) and  d a ta  for both  sexes are 
com bined in T able I.

Post-fledging m ortality  was highest 
during th e  first 2 years o f life and th e  re la­
tively constan t adu lt m ortality  ra te  was not 
achieved until th e  fifth year o f life. M ortality 
after th e  ten th  year increased to  58% in the 
fifteenth year b u t these figures m ay have 
been influenced by band  loss a n d  small 
sam ples.

E stim ates o f  th e  con tribu tion  which 
shooting m akes to  to ta l m ortality  depend 
on know ing how  m any swans w ere shot and 
died bu t w ere n o t recovered  and  how  many 
bands from  sh o t b irds w ere no t repo rted  to  
th e  Banding Office. F o r exam ple, from  
19,822 cygnets banded , 31-8% (6,300) died 
in the ir first y ear o f  life bu t only 1,519 w ere 
reported  shot. T hese correction  factors are 
no t know n a t p resen t.

T o achieve a stab le  popu la tion , p ro ­
ductivity  to  b reeding age m ust equate 
adu lt m ortality . T hus, 0-306 cygnets from  
each p a ir’s annual p roduction  m ust survive 
to  the fo u rth -fifth  year. To achieve this, 
each p a ir  o f b reeding adults m ust re a r 1-02 
cygnets to  fledging each year. T he average 
num ber o f cygnets hatched  per nest in 1960 
and 1961 was 3-62 (M iers & W illiams,
1969), allow ing a m axim um  hatching to  
fledging m ortality  o f 72%. C ygnet m o rta ­
lity is curren tly  being studied. H ow ever, 
the  decline in Black Swan num bers over the 
past decade clearly indicates th a t this 
m odest level o f productiv ity  was no t 
achieved.

Table 1. Mortality and life expectancy of Black Swans banded as cygnets at Lake Ellesmere, 
New Zealand

Years after banding 0-1 1-2 2-3 3-4 Adult*
Mortality rate (%) 31-8 30-9 18-9 20-8 15-3
Life expectancy (years) 2-7 2-7 4 8 43 6-0

*The adult figure is the mean of mortality rates for years 4-5 to 9-10 inclusive.
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In 1968, th e  E llesm ere sw an population  
suffered a  m ajo r setback. A  severe storm  
alm ost com pletely destroyed  th e  beds o f 
Ruppia spiralis in the lake and  swans were 
sho rt o f food (Bucknell, 1969). Few pairs 
a ttem pted  breeding in 1968, 1969 or 1970 
and no cygnets fledged in any o f those years 
(A dam s, 1971). D espite the to ta l lack of 
p roduction , shooting continued and  the 
decline o f the  E llesm ere sw an population  
was accen tuated .

Studies on th e  dispersal, nesting and 
m ortality  o f Black Swans a t L ake Ellesm ere 
continue.
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