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A B S T R A C T 

The water birds at Lake Alexandrina are dominated in numbers and popula
tion biomass by six species: New Zealand Scaup (Aythya novaeseelandiae), 
Black Swans (Cygnus atratus), Grey Duck (Anas superciliosa) and Mallard Duck 
(Anas platyrhynchos), Southern Crested Grebes (Podiceps cristatus australis) 
and Canada Geese (Branta canadensis). The average number of these birds 
observed on and around the lake between November 1981 and December 1982 
was almost 700. Nearly twice as many birds were present in winter than in sum
mer. New Zealand Scaup were dominant all year. A l l six species increased in 
number in winter except the Black Swans which decreased. The day-to-day 
variation in bird numbers was large, indicating the interdependence of Lake 
Alexandrina and the surrounding lakes and wetlands. The distribution of birds 
on the lake was related to their feeding and breeding requirements. The shallow 
northern end was the most important area for nearly all species while the 
southwestern end and the eastern side were important in winter. A l l the six 
common species and most of the other species bred at the lake. Most were at 
least partly dependent on the wetlands around the lake margin which were 
seriously degraded by stock and recreationists. The grebe breeds later than the 
other birds and its incubation coincided with the opening of the fishing season 
in November. Most grebes successfully reared young from nests incubated in 
December and January, which is still a high recreational use period. Sugges
tions to enhance the lake as a bird habitat are included. 

I N T R O D U C T I O N 

Lake Alexandrina is a small high-country lake in South Canterbury. It is 
a resource which provides benefits for people in the form of recreation and 
agriculture in the farmed catchment, but is also a sensitive natural system that 
can be damaged by improper use. Among the lake's conservation values, one 
of the most important is the community of lake and wetland birds which in
habit the lake and its margins (New Zealand Wildlife Service, 1979). Conflic
ting uses of the lake for wildlife, recreation and farming have been identified. 
Water quality has decreased (Hayes 1980, Stout 1981, Coombridge 1982, Hoare 
1982), and demands for improved recreational facilities would decrease the 
visual values and tranquil atmosphere (New Zealand Department of Lands and 
Survey et al. 1980). 

Concern over these conflicting lake uses prompted a study of the lake by 
the Centre for Resource Management. The wildlife has not been closely studied 
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and few reports on the lake are in the literature. The aquatic plants and in
vertebrates that provide food for the wildlife have been described (Ward & Talbot 
1984; Ward et al. 1987, 1988; Talbot & Ward 1987). Here we describe the 
seasonal changes of bird numbers at Lake Alexandrina. 

M E T H O D S 

Observation: The birds observed on, or flying just above the lake, were record
ed and their position on the lake was mapped. Counts were made by one or 
two observers walking along the edge of the eastern lake - side plateau and 
the eastern lake edge and surveying the lake surface and edge as quickly as 
possible. The distance walked was about five km, which allowed 90% of the 
lake surface to be surveyed. 

High-power binoculars were used to count birds at a maximum distance of 
2.5 km. To ensure standard replication only counts made on fine, still morn
ings were used for analysis. 

Between November 1981 and December 1982, 42 surveys were made, at least 
two a month. Fewer counts were made in winter than in summer, but bird 
distribution appeared to be more stable in winter, presumably because of settled 
weather and few people at the lake. 

Most birds were unaffected by the observers moving quietly, but the Black 
Shag (Phalacrocorax carbo) and Little Shag (Phalacrocorax melanoleucos) were 
displaced by observers as much as 300 m away. For this reason, shags were 
not included in the analysis although Little Shags were one of the most 
numerous species. 

The observation method used leads to two types of error. First, the method 
underestimates the number of birds present because they are not always visi
ble. This is especially true for wetland birds such as Marsh Crake (Porzana 
pusilla) and Pukeko (Porphyrio melanotus), and incubating birds of all species. 
The second type of error arises because birds move across the lake during the 
survey period and either are not counted, or are counted twice (or more). 

The rapid survey method minimises the multiple count problem but exacer
bates the 'underestimated numbers' problem. 
Analysis: The data were transferred into a 2 x 15 cell matrix in which each 
cell corresponded to an area of the lake. Each lake cell represented about 0.5 
k m 2 , but the actual size was varied so that the boundaries coincided with 
geographical landmarks so that birds could be plotted more accurately. As a 
check, two observers on three occasions did a duplicate lake survey, with a 
10-minute interval between them. The difference between the observers in 
plotting birds was always less than 10%. 

The lake data were then assessed cell by cell for the most abundant bird 
species for daily, monthly, 2-monthly, 3-monthly and 4-monthly time periods 
with the intervals of two or more months produced as an overlapping series. 
These maps record both the total number of birds observed and their distribu
tion across the lake. Two-monthly analyses were selected as giving the best 
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description of changes. Observations from three seasons are described with 
maps (Fig. 1-5). 

Figure 1. Distribution of NZ Scaup, a. November 1981 to December 1982. b. November 1981 to 
April 1982. c. May to August 1982. d. September to December 1982. 

Figure 2. Distribution of Black Swan. a. November 1981 to December 1982. b. November 1981 
to April 1982. c. May to August 1982. d. September to December 1982. 
Figure 3. Distribution of ducks (Grey Ducks, Mallards and hybrids), a. November 1981 to December 
1982. b. November 1981 to April 1982. c. May to August 1982. d. September to December 1982. 

Figure 4. Distribution of Southern Crested Grebe, a. November 1981 to December 1982. b. November 
1981 to April 1982. c. May to August 1982. d. September to December 1982. 
Figure 5. Distribution of Canada Geese, a. November 1981 to December 1982. b. November 1981 
to April 1982. c. May to August 1982. d. September to December 1982. 
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To augment these data, we have included observations, made over several 
years, in the discussion section. 

RESULTS 

Table 1 gives, in descending order of abundance, the non-passerine birds seen 
on or around the margins of Lake Alexandrina during the study period. Table 
2 shows the numbers of the commonly observed bird species counted on the 
lake or lake margin. Mallards and Grey Ducks were counted as one group 
because often one could not distinguish them. The species tabulated were the 

Table 1. Non-passerine birds seen on or around Lake Alexandrina during the study period in 
approximate order of abundance. 

BIRDS SEEN ON EVERY OR A L M O S T EVERY OBSERVATION DAY 
New Zealand Scaup Aythya novaeseelandiae 
Black Swan Cygnus atratus 
Southern Black-backed Gull Larus dominicanus 
Grey Duck (and Mallard hybrids) Anas superciliosa 
Southern Crested Grebe Podiceps cristatus australis 
Mallard Duck Anas platyrhynchos 
Little Shag Phalacrocorax melanoleucos 
Harrier Circus approximans 
Black Fronted Tern Sterna alhostriata 
White-backed Magpie Gymnorhina hypoleuca 
BIRDS SEEN O F T E N 
Canada Goose1 Branta canadensis 
Spurwing Plover Vanellus novaehollandiae 
Pied Stilt Himantopus leucocephalus 
White-faced Heron Ardea novaehollandiae 
Black-billed Gull Larus bulleri 
Black Shag Phalacrocorax carbo 
Banded Dotterel Charadrius bicinctus 
White Heron2 Egretta alba 
BIRDS SEEN OCCASIONALLY 
Paradise Shelduck Tadorna variegata 
Australian Coot Fulica atra 
Grey Teal3 Anas gibberifrons 
New Zealand Shoveler Anas rhynchotis 
Pukeko Porphyrio melanotus 
Red-billed Gull Larus novaehollandiae 
BIRDS SEEN O N C E OR A VERY FEW TIMES 
Marsh Crake Porzana pusilla 
Black Stilt Himantopus novaezelandiae 

1 Often not present but occasionally seen in high numbers (200+ ). 
2 One bird present during the winter of 1982 and regularly observed. 
3 Common in small ponds about 1 km to the east of the lake but only occasionally seen on Lake 

Alexandrina. 
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Table 2. Numbers of all non-passerine birds and the commonly observed bird species 
counted on the lake or around the margin. 

Total No. Mean no. 
observation -1 

days day 

All birds* 
Nov 1981 - Dec 1982 33525 49 684 
Nov 1981 - Apr 1982 17962 32 561 
May - August 1982 8896 8 1112 
Sept - Dec 1982 6256 9 696 
New Zealand Scaup 
Nov 1981 - Dec 1982 21591 49 440 
Nov 1981 - Apr 1982 11381 32 355 
May - August 1982 6028 8 753 
Sept - Dec 1982 4182 9 464 
Black Swans 
Nov 1981 - Dec 1982 5537 49 113 
Nov 1981 - Apr 1982 3795 32 118 
May - August 1982 640 8 80 
Sept - Dec 1982 1103 9 122 
Ducks 
Nov 1981 - Dec 1982 2907 49 59 
Nov 1981 - Apr 1982 1764 32 55 
May - August 1982 805 8 101 
Sept - Dec 1982 338 9 37 
Southern Crested Grebes 
Nov 1981 - Dec 1982 1443 49 29 
Nov 1981 - Apr 1982 863 32 26 
May - August 1982 306 8 38 
Sept - Dec 1982 274 9 30 
Canada Geese 
Nov 1981 - Dec 1982 1355 49 27 
Nov 1981 - Apr 1982 159 32 4 
May - August 1982 1021 8 127 
Sept - Dec 1982 175 9 19 

ones abundant enough to show seasonal changes clearly. They comprised more 
than 95% of observed birds. The species may also be ranked by population 
biomass as shown in Table 3. The same order is present in winter and summer. 
The distribution of the main bird Species across the lake for the entire study 
period and over three seasons is shown in Figures 1 to 5. 
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D I S C U S S I O N 

Five species groups contributed the largest biomass (Table 3). The numbers 
of four of these five were highly variable with the difference between consecutive 
counts varying by as much as two orders of magnitude for Canada Geese, one 
order for Ducks, a factor of two for the New Zealand Scaup and 1.5 for Black 
Swans. Only the Grebes showed distributional stability. 

Table 3. Population biomass of the five main bird species in decreasing order. 

Assumed biomass per individual 

Black Swan 5 800 g (Williams 1981) 
Black Teal 650 g (Reid & Roderick 1973) 
Canada Goose 5 000 g (Williams 1981) 
Ducks (Grey, Mallard and hybrids) 1 000 g (Williams 1981) 
Southern Crested Grebe 970 g (Cramp & Simmons 1977) 

From observations of birds during and after the study period, the following 
factors influenced the presence of birds on the lake. 

(1) The presence of nearby wetlands and lakes within 5 km radius of Lake 
Alexandrina allows birds to shift easily to another habitat. Canada 
Geese seemed to be particularly transient and rarely spent more than 
one week at the lake. 

(2) Birds have been observed leaving the lake during strong winds or 
seeking shelter in protected areas. 

(3) People around the lake (especially at times of heavy recreational use) 
cause birds to leave. 

(4) People visiting nearby habitats often cause birds to leave these areas 
and come to the lake. 

Lake Alexandrina therefore functions as a key habitat in a group of wetland 
and lake areas. It heavily influences the extent to which these other areas are 
used because Lake Alexandrina provides a relatively stable refuge area (it rare
ly freezes, does not dry up, and hunting is not allowed). Lake bird populations 
are also reliant on these other areas for habitat, feeding, breeding and shelter. 
The observed fluctuation in bird numbers is largely a reflection of this 
inter-reliance. 

New Zealand Scaup are diving ducks which mainly eat invertebrates off the 
lake bed and macrophytes, although they also eat insects on the lake surface 
(Reid & Roderick, 1973). They appeared to be restricted to the shallower parts 
of the lake for feeding and were seldom seen diving in water more than 4 m deep. 

The biggest concentration in the summer was at the north end of the lake 
where Ward & Talbot (1984) reported that the water is less than 4 m deep and 
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the bottom flora is a mixed community, mostly of Myriophyllum and Elodea. 
In winter the N Z Scaup were more spread throughout the lake with a small 
concentration (5-10%) of birds in the south-western corner over a shallow mixed 
flora featuring Myriophyllum and Isoetes. Scaup were always sparse on deeper 
water, but also in shallow water with a bottom cover of Chara fibrosa. 

The numbers varied during the year, the winter population being approx
imately twice that of summer. 

Black Swans are herbivorous, and in some parts of New Zealand cause pro
blems by eating pasture and crops (Hughes et al., 1974). At Lake Alexandrina 
they were rarely seen on land, apart from at the lake margin, and seemed to 
feed almost solely in the lake. Aquatic feeding was carried out from the water 
surface with the birds reaching 1.5 to 2 m to graze. Their biggest concentra
tion was in the north-west corner of the lake in water up to 3 m deep, where 
the macrophytes, especially Myriophyllum, were characteristically grazed to 
the lower limit of swan reach. Other plants, including Elodea but particularly 
less abundant weeds such as Ranunculus, also showed signs of browsing. In 
winter the swans spread along the eastern side of the lake, even into areas with 
only a narrow band of browsable vegetation. The reason for this spread is not 
known. 

Winter numbers were about two-thirds summer numbers. Presumably the 
swans migrated to low-country lakes, as they do elsewhere in New Zealand 
(Williams 1980). 

Mallards and Grey Ducks are dabbling ducks and feed mostly on plants but 
also eat invertebrates (Williams 1981). They usually fed in shallow water (less 
than 1 m) on aquatic plants on or near the water surface. Both species also 
fed on the land at the lake margin and seemed to congregate close to the lake 
margin unless disturbed. 

Ducks were about twice as abundant in winter as in summer. They were 
especially common during the duck shooting season (the lake being a Wildlife 
Refuge). Also freezing of other habitats in the area probably contributed to 
the higher winter numbers. 

Ducks were mostly found at the north end of the lake, especially in summer, 
but there were also small concentrations around the settlements in the centre 
and the south of the lake. In winter, the birds were concentrated both at the 
north and the south, with the increase in population being sufficient to ex
plain the increased number of birds in the south. 

Throughout the year the duck populations tended to be made up of tem
porary residents, with the exception of the breeding groups and settlement-
related birds. While ducks were difficult to observe because they were on the 
lake shore, they were less inclined to stay at the lake than the New Zealand 
Scaup or Black Swans. 
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Southern Crested Grebes are carnivores and feed largely on fish (O'Donnell 
1980). They spent most of their time in water less than 10 m deep. This may 
represent a depth limit for diving, but it also corresponds to lower limit of 
macrophyte cover, which is also the lower limit for daytime distribution of the 
common bully (the most populous fish in at least some parts of the lake (Naylor 
1983)). 

Grebes were highly territorial between September and March, the breeding 
pairs maintaining exclusive territories. In autumn they flocked and then form
ed overlapping territories through winter months. Throughout the year the 
grebes were spread out across the lake with no cell including more than 10% 
of the observed population in any season. 

The population of Grebes was slightly higher in winter than in summer. Sagar 
(1981) suggested that birds may have to move about from lake to lake at dif
ferent seasons to sustain the population as a whole in any one location. 

During this study 13 chicks were reared. In the following three years the birds 
on Alexandrina did not successfully raise more than five chicks each year, and 
in 1983 only two near adults were observed. It is not known if the population 
can maintain its numbers or if it is dependent on immigration. 

Canada Geese were rarely observed feeding in Lake Alexandrina, or on its 
margins, and appear to use the lake largely as a loafing area. 

The population is highly transitory and appears to be easily disturbed by 
people. The majority of birds recorded on the lake were in large flocks (50+) 
which stayed for a few days. The winter numbers were approximately six times 
those of summer. 

I M P L I C A T I O N S F O R M A N A G E M E N T 

To enhance the lake as a bird habitat, managers need to consider the follow
ing points. 

(1) Lake Alexandrina is a key habitat in a related group of wetlands and lakes. 
Traditionally agencies charged with the lake's management have treated Alex
andrina as a separate entity from these other areas. To conserve the bird life 
in the area, the entire group of wetlands and lakes should be managed as one 
unit. This group would include especially the ephemeral wet areas and riparian 
zones of permanent 'tarns' and streams, which are important habitats for almost 
all of the bird species which use Alexandrina. These areas have been neglected, 
are depleted, much modified and are at risk from farm development. The need 
for reservation, fencing and possibly restoration is indicated. 

(2) The wetland areas on the margin of the lake are critical areas for all of 
the water birds and also provide habitat for many other bird species. These 
areas provide nesting habitat, which is clearly a limiting resource, shelter from 
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adverse conditions, and food supply. The plants are vulnerable and are suffer
ing from trampling by recreationists and stock. Nesting birds suffer both from 
disturbance and lack of cover. 

(3) Lake Alexandrina bird habitat is limited by shallow water. Of the two ma
jor shallow areas, the north end is more important especially during summer. 
This is due to the more favourable ecology and possibly also to the low recrea
tional user density. It is important to ensure that further recreational develop
ment does not occur at the north end and that casual recreation is discouraged. 

The south end shallow area has a different flora, invertebrate and fish fauna 
than the north. It lacks the tall Myriophyllum and Elodea beds which are im
portant to support swans. Although there are large areas within the 4 m depth 
apparently necessary for Black Teal, much is covered with a low meadow of 
Chara fibrosa which is not favoured for feeding. The winter New Zealand Scaup 
accumulation at the south end concentrates over the south west Isoetes and 
Myriophyllum vegetation zone. 

Therefore, the south end has less capacity to support water birds than the 
north and the lower number of birds in the area is not solely attributable to 
the higher density of recreational use. However, the south-west side of the lake 
between the hut settlement and 'big bay' is a potentially high quality wildlife 
habitat, which would benefit from fencing of the lake margins and wetlands, 
and discouraging recreational use. 

(4) Lake Alexandrina is a winter refuge for water birds from surrounding lakes 
and wetlands. Four bird species closely monitored use the lake in this way, as 
do others, such as Australian Coot (Fulica atra), Grey Teal (Anas gibberifrons), 
Little Shags and White Faced Herons (Ardea novaehollandiae). Increased winter 
population density and occasional freezing of the north end increase the im
portance of the south and east during the winter. The breeding season for most 
birds is in early spring (August, September and October) with second clutches 
or retries occurring later. The policy of discouraging winter recreation at the 
lake and hut settlements is endorsed. Winter use by people should be monitored, 
and if necessary, regulated. 

(5) The Southern Crested Grebe is sometimes considered endangered (New 
Zealand Department of Lands and Survey et al, 1980). It is also atypical in 
its use of the lake. Due to its territorial nature, it uses much more of the lake 
than other birds species, and is less restricted to shallow water. A study by 
Stewart (1987) suggests there is no reason to believe that the density of recrea
tional use adversely affects breeding success. It is important to note however 
that the Grebe is dependent on flooded willows, emergent macrophytes (such 
as raupo) and wetlands to breed. Conservation and restoration of these areas 
would be of benefit. 

The Grebe also breeds much later than other birds on the lake. It is still in-
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cubating its first clutch in November at the beginning of the fishing season. 
In the four years of study, only one successful first clutch hatching was observed. 
Most young were hatched from second or subsequent sittings, with a variable 
and often low survival rate. 

It is not certain whether the November opening of the fishing season is in
hibiting breeding success, but due to the importance of this bird, it is suggested 
that recreational use be restricted until the middle of December (at least on 
an experimental basis). 

(6) The restrictions concerning yachts, motorised boats, shooting, dogs and 
cats are generally endorsed by lake recreationists. They are advantageous to 
the bird life as they create respect for the lake and its birds. The regulations 
may be useful ecologically for the bird populations, especially the Grebes, but 
this study cannot assess their importance. 

The recent introduction of trolling as a legal fishing method has notably 
increased the amount of use in otherwise remote areas of the lake. Moving 
boats, more than any other recreational activity, have been observed to displace 
birds (Stewart, 1987). On the basis of these observations a return to the previous 
restrictions on trolling would reduce stress on bird populations. Much current 
trolling is in fact illegal as it occurs within 100 m off the shore, but it is not 
policed. This is particularly disturbing for nesting Grebes. 
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