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ABSTRACT 

The distribution, abundance and breeding chronology of waterfowl were measured from 1980 to 
1984 In central British Columbia. Eighteen species bred regularly in the area. Blue-winged Teal (Anas 
discors), Mallard (A. platyrhyncos) and American Wigeon (A. americana) were the dominant dabbling ducks, 
whereas Barrow's Goldeneye (Bucephala island/ea), Bufflehead (B. albeola) and Lesser Scaup (Aythya 
afflnls) were the dominant diving ducks. Because of the presence of migrants, waterfowl abundance varied 
signiflc:antly throughout the spring with fluctuations often being abrupt and asynchronous among species. 

The overall number of breeding dabbling ducks decreased from 1064 adult males in 1980 to around 
600 in 1982, 1983 and 1984 due mostly to a decrease in the abundance of Mallards and Blue-winged Teals. 
Numbers of diving ducks increased slightly from 916 adult males in 1980 to 1161 in 1984. Relationships 
between adult males, pairs and brood numbers varied between species. The proportion of pairs that 
produ~:ed broods averaged 39% in Barrow's Goldeneye and 53% in Bufflehead. 

Breeding chronology varied between species and between years. Canada Geese (Branta 
canadensis), Mallard, Northern Pintail (Anas acuta) and Barrow's Goldeneye always nested earlier than Blue­
winged Teal, Ring-necked Duck (Aythya collaris), Gadwall (Anas strepera), Lesser Scaup and Ruddy Duck 
(Oxywa jamaicensis). Early breeders were more affected by April weather than late breeders. 

Comparisons of seasonal and yearly fluctuations of waterfowl abundance in three ad ]a cent sub-areas 
revealt~d differences between areas. Similar comparisons for waterfowl on lakes smaller and greater than 
6 ha respectively, revealed similar fluctuation patterns on both lake sizes. Barrow's Goldeneye and 
Bufflehead males moved from small to larger lakes in late May prior to their departure for the melting areas. 
Some Mallard, Blue-winged Teal, Green-winged Teal and Lesser Scaup drakes melted on the study area. 

Diving ducks accounted for 56% of the broods observed compared to values of 15% and 17% for 
prairie habitats In Alberta and Saskatchewan, respectively. The difference is attributed to the low number 
of deE!p ponds in the prairies. 

The number of adult males can be used for monitoring purposes if the surveys are carried out after 
the dE!parture of migrants but before the arrival of molters. For each species there is a two to three week 
window for the counts. However that window varied with spring thaw phenology and between species. 
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R~SUM~ 

La distribution, l'abondance et la chronologie de nidification de la sauvagine furent mesur~es de 
1980 a 19134 dans le centre de la Colombie Britanique. Dix huit especes nicherent rAguiierement dans la 
rE§gion. La Sarcelle a ailes bleues (Anas discors), le canard Mallard (A. platyrhyncos) et le canard sifleur 
d'Amerique (A. americana) Ataient les canards barbotteurs les plus abondants alors que le garrot de Barrow 
(Bucep_hala island/ea), le petit garret (B. albeola) et le petit morrillon (Aythya affinls) dominaient les canards 
plongeurs. L'abondance de la sauvagine variait de faoon significative au cours de printemps a cause de 
la pr&sen~:e d'individus migrateurs. Ces fluctuations ~talent souvent abruptes et ganE§rallement non 
synchroni~1Aes entre les especes. 

Lo nombre de canard barbotteurs dans la rAg ion AtudiAe diminua de 1 064 males aduites en 1980 
a pres de 16QO males en 1982, 1983 et 1984 dO principalement a une baisse des effectifs de canard mallard 
et de sarc:elle a alles bleues. Pendant la m@me pAriode, le nomtire de canards plongeurs passa de 916 
males adultes en 1980 a 1161 en 1984. Les relations entre le nombre de males adultes, de couples et de 
couv~es varierent entre les especes. En moyenne, seulement 39% des couples de garret de Barrow 
produlrent une couvae comparativement a 53% chez le petit garret. 

Ull chronologle de nidification variait selon les especes et· entre les annaes. La bernache du 
Canada (Branta canadensis), le canard mallard, le canard pilet (Anas acuta) et le garret de Barrow nicherent 
toujours plus tOt que la sarcelle a ailes bleues, le morillon a collier (Aythya collaris), le canard chipeau 
(Anas strepera), le petit morillon et le canard roux (Oxyura jamaicensis). Les especes nichant tOt ~talent 
plus affectas par les temperatures du mois d'avril que les especes nichant tard. 

!.'analyse des fluctuations saisonnieres et annuelles dans l'abondance de la sauvagine entre trois 
r~gions adjacentes r~vela des differences entre les regions. Une analyse similaire pour les lacs plus petits 
et plus gnmds que 6 hectares respectivement indlque des patrons de fluctuations similaires sur les deux 
grandeurs de lacs. Les males de garret de Barrow et de petit garret se rassemblaient sur les grand lacs 
a la fin de mal juste avant leur depart pour leur sites de mue. Plusieurs males de canard mallard, sarcelle 
a ailes bleues, sarcelle a ailes vertes et petit morillon muerent dans la rl!gion a I' etude. 

LHs canards plongeurs repr~sentalent 56% du nombre total de couvl!es dans la r~gion d'~tude 
comparativement a seulement 15% et 17% dans le prairies de !'Alberta et de la Saskatchewan, 
respectlvement. Cette dlffl!rence est atribu~e a la faible profondeur des ~tangs dans les prairies. 

L~:~ nombre de males adultes peut @tre utilisl! pour recenser les populations a condition que les 
recensem1ents soit effectu&s apres le dl!part des migrateurs et avant l'arriva des oiseaux qui viennent muer. 
Cette p~rlode s'~tend sur deux a trois semaines. Cependant la periode exacte varie d'une ann~e a l'autre 
selon la temparature et dlffere entre les especes. 
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INTRODUCTION 

The aspen parkland of British Columbia is the most productive region of the province for waterfowl 

(McKe~lvey and Munro 1983). Several surveys have confirmed the importance of this region for waterfowl 

(Can. Wildl. Serv. and Ducks Unlimited unpubl. data) and have stressed the need for more research before 

monitoring programs could be implemented. Savard (1980) looked at factors affecting the variability of 

waterfowl counts in this region and showed that breeding phenology affected count accuracy. From 1980 

to 1986, during an intensive study of the ecology of Barrow's Goldeneye (Bucephala islandica) (Savard 

1987a,b, 1988a,b), data were collected on all species of waterfowl in a 150km2 area near Riske Creek, 

British Columbia. Although incidentally collected, these data contain pertinent information on the ecology 

and breeding phenology of waterfowl in the area. They are analysed here with the following objectives: 

1. To characterize the waterfowl community breeding near Riske Creek, British Columbia. 

2. To evaluate seasonal and annual fluctuations in waterfowl abundance. 

3. To evaluate the relationships between adult males, pairs, and brood numbers. 

4. To characterize the breeding chronology of waterfowl near Riske Creek. 

5. To evaluate the influence of lake size and sub-areas on waterfowl distribution. 

6. To compare the waterfowl community of Riske Creek with that of the prairie provinces. 

STUDY AREA 

The study area is located in central British Columbia, on the Fraser Plateau, within the Interior 

Douglas-fir biogeoclimatic zone (Krajina 1969, B.C. Min. Forests 1988). This plateau region is characterized 

by severe winters and warm summers. The mean daily temperature is 2.3°C for the year, and ranges from 

-11.6°C in January to 13.7°C in July (Topping and Scudder 1977). Vegetation is typically open grassland 

with mixed stands of conifers and aspen (Munro 1947). 

Most lakes surveyed were within a 10km radius of Riske Creek at elevations of 900 to 1 ,ooom (Fig. 1 ). 

The lal<es differed in size and chemical composition. The surface area of the lakes ranged between 1 and 

50 ha and their electric conductivity in early July between 200 and 10,000 micromhos (Boyd and Savard 



1987). Topping and Scudder (1977) present a detailed chemical analysis of.12 of the 1161akesstudied (see 

lakes in their Rlske Creek section), whereas Boyd and Savard (1987) and Boyd et al. (1989) summarize 

the most important chemical and physical factors for all 116 lakes. Those lakes characterize well the 

diversity and complexity of the lakes of the Fraser Plateau. The most striking feature of the lakes of central 

British Columbia is their considerable chemical heterogeneity. Magnesium and sulphate predominate at 

higher ionic concentrations, whereas sodium bicarbonate- carbonate and complex mixtures of magnesium, 

sodium,, sulphate, bicarbonate, and carbonate predominate at lower ionic concentrations (Topping and 

Scudder 11977). 

. This chemical heterogeneity explains the differences among lakes In the species composition of the 

invertebrate fauna (Boyd and Smith 1989). Most lakes, however, were devoid of fishes and thus had high 

densities of invertebrates. Scudder (1969), Reynolds (1979) and Boyd and Smith (1989) discuss in detail 

the fauna of saline lakes of the Fraser Plateau. 

METHODS 

AduH surveys 

Surveys were conducted, from April to August 1980 to 1986, on 117 ponds located within a 1 o km 

radius of Riske Creek (located 30 km west of Willlams Lake), British Columbia. Adult counts were done 

from vantage points and no efforts were made to flush birds concealed in vegetation to minimize bird 

movements between ponds. Most lakes (>90%) lacked or had only a thin (<1 m) zone of emergent 

vegetation, which greatly facilitated counts. All observations were recorded on cassette tapes and 

transcribed at the end of each survey. The frequency and Intensity of counts varied between years 

(Table 1 ). Surveys were conducted throughout the day as preliminary surveys indic.ated little variation in 

waterfowl numbers, due to time of the day for most species (Savard 1980). Pairs were recorded for 

Barrow's Goldeneye and Bufflehead (8. albeola) in all years, but only in 1978 and 1980 for other species. 

In other ye!ars counts of males and females only were done without identifying pairs. 
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Table 1. Frequency and dates of wa te rfow 1 counts near Riske Creek British 
Columbia. 

Date 1980 1981 1982 1983 1984 1985 1986 

April 22 X 
25 X 
27 X X X X 
29 X X X 

May 1 X 
3 X X 
5 X 
6 X 
7 X X 
8 X 
9 X X 

10 X X X 
14 X 
15 X X 
16 X 
21 X 
23 X 
25 X 
27 X 

June 3 X 
5 X 
7 X 
8 X 

18 X 
19 X 
24 X 

July 2 X 
7 X 
9 X 

17 X 
21 X 
24 X 

August 12 X 

Total counts 13 8 7 5 5 3 3 
Broods only1 2 2 4 10 10 0 0 
(date not shown) 

1 - Counts on which only broods were counted (exact date not shown). 
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I usecl fluctuations in the number of males to determine for each species the period that best 

representfKi the breeding population of the study area. Patterns differed drastically between species, and 

difference~s between years in breeding chronology reduced considerably the number of surveys that could 

be used tc > compare waterfowl abundance between years. A detailed presentation of these fluctuations and 

surveys used for comparisons are presented for each species in Appendix 5. 

Brood surveys 

Brood surveys were conducted from vantage points and no efforts were made to flush broods from 

cover. The number of brood counts ranged between 3 and 10 depending on the year. Again, efforts were 

concentrated on goldeneyes, but all broods observed were recorded. The age of each brood observed 

was estimated following criteria developed by Gallop and Marshall (1954) (see Taber 1971, Bellrose 1978) 

and was used to compare the relative breeding phenology of species. Criteria used to derive hatching date 

and start of incubation are summarized in Table 2. 

Most broods were resighted once and some several times, which provided several estimates of hatching 

dates. BE:~cause it is easier to age young broods than older broods, I used the first sighting to estimate 

hatching date. Weather records were taken from Wineglass Ranch located 10 km west of Riske Creek and 

are presented in Appendix I. 

RESULTS 

Waterfowl use of the Riske Creek area 

The breeding population of aquatic birds in the Douglas-fir aspen parkland of British Columbia is one 

of the most diversified in Canada. Twenty-one species breed in the area, 18 regularly. Common 

· GoldeneyHs (Bucephala clangula), White-winged Seaters (Melanitta fusca) are localized breeders which 

bred in thE:! region (Campbell eta/. 1990 Munro 1939) but not on the study area (Table 3). The Blue-winged 

Teal (Anas discors), Mallard (A. platyrhyncos) and American Wigeon (A. americana) were the dominant 

dabbling ducks whereas Barrow's Goldeneye, Bufflehead and Lesser Scaup (Aythya affinis) were the 
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Table 2. Sources used for incubation period and age class data. 

Species 

Canada Goose 
Mallard 
American Wigeon 
Green-winged Teal 
Blue-winged Teal 
Northern Shoveler 
Scaup 
Barrow 1 :3 gal den eye 
BufflehE~ad 

Ruddy Duck 

Incubation 
period1 (days) 

28 
28 
23 
22 
23 
23 
22 
33 
30 
23 

1 - Tak,,m from Palmer 1976. 

Data sources for transforming 
age classes into age in days 

Yocom and Harris 1965 
Giles 1971 
Giles 1971 
Giles 1971 (used Blue-winged Teal age classes) 
Giles 1971 
Giles 1971 
Giles 1971 (used Lesser Scaup age classes) 
Gibes 1961 (used Common Goldeneye age classes) 
Giles 1971 (used Lesser Scaup age classes) 
Giles 1971 (used Ring-necked Duck age classes) 
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Table 3. Average number of aquatic birds seen (+ SE) in 1980 in the Riske 
Creek study area (n=2 counts per survey period). 

Common Loon 
Red-necked Grebe 
Horned Grebe 
Eared Grebe 
Pied-billed Grebe 
Swan 
Canada Goc· se 
Mallard 
Gadwall 
American Wigeon 
Pint ail 
Green-winged Teal 
Blue-winge'd Teal 
Cinnamon Teal 
Northern Shoveler 
Redhead 
Ring-neckE'd Duck 
Canvas back 
Scaup 
Common Goldeneye 
Barrow's Goldeneye 
Bufflehead 
White-winged Seater 
Surf ScotHr 
Hooded Met ganser 
Ruddy Duck 
American Goat 

Total 

April 22-25 

14 + 4 
13 + 7 
10 + 3 
71 + 41 

2 + 1 
11 + 11 
57 + 22 

440 + 82 
7 + 1 

503 + 23 
353 + 45 
342 + 24 

12 + 5 
19 + 2 
66 + 19 
69 + 12 

247 + 10 
681 + 13 

1232 + 307 
5 + 1 

732 + 66 
683 + 36 

1 + 0 
22 + 19 
16 + 3 
79 + 22 

113+ 11 

5810 

May 7-10 

4 + 1 
6 + 2 

24 + 3 
242 + 7 

6 + 0 
0 + 0 

39 + 2 
246 + 5 

22 + 4 
234 + 8 
89 + 3 

164 + 20 
295 + 47 

22 + 0 
156 + 16 

67 + 1 
71 + 2 
29 + 4 

819 + 63 
0 + 0 

617 + 10 
363 + 10 

2 + 2 
60 + 7 

4 + 1 
174 + 3 
104 + 2 

3831 
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May 21-23 

7 + 1 
4 + 1 

25 + 3 
252 + 13 

8 + 1 
0 + 0 

37 + 5 
336 + 11 
32 + 4 

163 + 5 
69 + 3 
95 + 4 

646 + 36 
17 + 1 

144 + 2 
58 + 3 
53 + 4 
23 + 3 

263 + 33 
0 + 0 

683 + 7 
298 + 1 

5 + 5 
22 + 16 

3 + 2 
113 + 2 

96 + 5 

3452 

June 3-5 

5 + 0 
4 + 2 

22 + 1 
307 + 7 

5 + 1 
0 + 0 

31 + 8 
393 + 8 

42 + 5 
163 + 15 

72 + 2 
105 + 1 
743 + 28 

24 + 7 
121 + 3 

47 + 9 
61 + 3 
26 + 7 

281 + 0 
0 + 0 

593 + 71 
281 + 7 

3 + 1 
3 + 1 
6 + 1 

154 + 11 
100 + 6 

3592 

Breeder 

X 
X 
X 
X 

X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 



dominant diving ducks (Table 3). More widespread surveys, covering a broader spectrum of the Cariboo 

parkland indicate that the study area reflected well the general waterfowl population of the whole region 

(Table 4). 

Species abundance varied through the spring with migrants being abundant in early May and having 

left thn study area by mid-May (Table 3). Fluctuations in numbers were asynchronous between species, 

and the impact of this on survey efficiency will be analysed in detail. Counts of grebes, Common Loons 

(Gavia immer) and American Coats (Fulica americana) are presented in Table 3 to provide an idea of the 

whole aquatic bird community of the area, but will not be discussed further. 

Seasonal Fluctuations in waterfowl numbers 

Waterfowl abundance varied significantly throughout the spring. Fluctuations in numbers were often 

abrup1t and asynchronous among species (Table 3, see Appendices 2-4 for details). Several species such 

as Canvasback (Aythya valisineria) and scaups had a migrant component in their population and their 

numbHrs decreased drastically during spring. Other species such as the Blue-winged Teal and Gadwall 

(Anas strepera) were late arrivals on the study area, and their numbers peaked in late May. Similar 

fluctUclttions were observed in the number of males, females and pairs in early spring. In June, however, 

males of several species left the study area for their moulting grounds, whereas others came into the study 

area to moult (Appendix 2). Barrow's Goldeneye and Bufflehead drakes left. the study area in mid-June. 

Mallard and Green-winged Teal (Anas crecca) drakes increased in numbers over the same period. These 

fluctUclttions in numbers occurred every year of the study but their timing differed between years. 

Abundance patterns were more obvious for some species than others. American Wigeon, Green-winged 

Teal, Northern Pintail (Anas acuta), Ring-necked Duck (Aythya co//aris), Canvasback and Bufflehead had 

well defined fluctuation patterns with stability in their numbers following the departure of migrants 

(Appendix 5). For the other species, patterns were less defined and/or more variable between years. 

The presence of migrants early in the spring coupled with differences between years in the timing of 

their departure, impairs the design of adequate monitoring programs based on counts of males. lt is 
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Table 4. Results of counts (number of individuals seen) done in the Cariboo 
aspen parkland in three different years and covering a wide 
geographical area. (Meldrum Creek, Green Lake. Alberta Lake and 
Chimney Lake areas; from Canadian Wildlife Service files). 

Species May 18-31. 1968 May 13-24, 1969 May 14-24. 1970 

Common Loon 4 8 4 
Red-necked Grebe 6 11 4 
Horned Grebe 3 10 14 
Eared Grebe 0 3 0 
Pied-billed Grebe 1 0 2 
Canada Goose 14 22 20 
Mallard 123 123 235 
Gadwall 8 2 6 
American Wigeon 97 114 205 
Pin tail 27 65 82 
Green-winged Teal 40 25 72 
Blue-winged Teal 107 51 62 
Cinnamon Teal 17 4 36 
Northern Shoveler 37 19 22 
Redhead 51 63 67 
Ring-necked Duck 28 35 71 
Canvas back 25 25 60 
Sea up 214 241 256 
Barrow's Goldeneye 96 219 136 
Bufflehead 73 81 139 
White-winged Seater 0 19 0 
Surf Scote·r 0 1 18 
Ruddy Duck 69 81 130 
American Coot 51 49 29 
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obvious that several surveys are needed to ensure that at least a few will be conducted during the proper 

perioc! for a given species. An added complication is the difference in the breeding chronology of species. 

For example counts in early May may be adequate for Mallard and Barrow's Goldeneye, but not for Scaup 

and Blue-winged Teal. 

Mallard breeding chronology and migratory patterns varied drastically between years. In 1983, an early 

year, Gounts in late April and early May indicated that migrants had already departed the study area .. By 

contrast, in 1982 migrants were still abundant in the study area at that time. Thus counts for Mallards have 

to occur after the departure of migrants but before moulting birds start concentrating on the study area. 

lt is obvious from the fluctuations observed that single yearly counts of males would be impossible to 

interpmt as it would be nearly impossible to determine if they were done during the stable period. 

Annual fluctuations in waterfowl numbers 

Adult males 

BE:1cause of the annual variability in breeding chronology and in the departure of migrants from the study 

area, only a small portion of the counts could be used for comparisons. Only counts done after the 

departure of migrants were used for comparison (see Appendix 5 for details of the selection procedure). 

Sample sizes varied between years and between species. 

The overall density of dabbling ducks decreased from 1 ,064 adult males in 1980 to around 600 in 1982, 

1983 and 1984, due mainly to a decrease in numbers of Mallards and Blue-winged Teals {Table 5). The 

numbf~r of adult male Mallards in the study area decreased by half from 1980 to 1981 to increase again 

in 198:3 and 1984 without reaching the level of 1980. The population declined again by half from 1984 to 

1986 (Table 5). Blue-winged Teal numbers varied also significantly, dropping from over 500 adult males 

in 1980 and 1981 to less than 300 in 1982 and 1983. Unfortunately, no counts were done at the 

appropriate time for monitoring in 1985 and 1986. Cinnamon Teal (Anas cyanoptera) numbers ranged from 

9 to 20 drakes between 1980 and 1984 but increased to 52 drakes in 1985 and 44 in 1986. Numbers of 

other dabbling duck drakes did not fluctuate as drastically although for some species there was possibly 
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Table 5. Average density of breeding adult male dabbling ducks (±_S.E.) in the 
study area; only those surveys corresponding to the stable period 
when migrants have left the area and all birds have arrived have 
been used. See Appendix 5 for details. 

Species 1980 1981 1982 1983 1984 1985 1986 X % 

Mallard 176+10 76+13 67+ 2 91+8 110+ 6 78+ 3 51+3 93+15 (12) 
(n) (2) (3) (2) (4) (4) (2) (3) 

Gad wall 71+ 1 17+ 4 22+ 1 17+1 23+ 2 20 18+1 19+ 1 (2) 
(4) (3) (3) (3) (3) (1) (2) 

American vHgeon 113+ 6 95+ 5 84+ 6 134+8 152+ 7 120 159 122+11 (15) 
<4) (2) (2) (2) c2"> (1) (1) 

Northern E'intail 51+ 4 44+ 2 36+ 0 36+1 32+12 38+ 5 31+4 38+ 3 (5) 
(4) (2) (2) (2) (2) (2) (2) 

Green-winged Teal 78+ 3 66+12 59+ 8 56+6 68+ 8 73 64 66+ 3 (8) 
(s) (3) (2) (3) (3) (1) (1) 

Blue-winged Teal 520+41 592+10 271+22 272 162 _l - 363+69 (45) 
(5) (2) (2) (1) (1) 

Cinnamon Teal 16+ 2 20+ 3 20+ 3 19+1 9+ 4 52+10 44+1 26+ 6 (3) 
(7) (4) (4) (3) (4) (3) (3) 

Northern Shoveler 93+ 4 155+ 5 68+ 9 46+5 53+11 71+10 50+3 71+10 ( 9) 
(6) (4) (3) (s) (4) (3) (3) 

Total 1064 925 627 671 609 - 798 

1 - No counts done during the appropriate period. 
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a significant annual change in numbers. Northern Shoveler (Anas clypeata) and Pintail numbers were lower 

in 1986 than in 1980. 

The overall number of diving duck drakes increased from 916 in 1980 to 1,161 in 1984 (Table 6). 

Unforltunately counts in 1985 and 1986 were done too early to adequately sample some of the species. 

Fluctuations in the number of drakes were not as drastic in diving duck species as they were in dabbling 

ducks. Barrow's Goldeneye numbers increased significantly in 1983 and again in 1984 likely in response 

to the provision of nest boxes on the study area (Savard 1988b). Numbers of Ring-necked Ducks increased 

from a low of 34 in 1981 to over 70 in 1984 and 1985. Scaup also seemed to have increased over the 

same period. Other species remained fairly stable, fluctuating without obvious trends . 

. Broods 

Eiqht species of dabbling ducks and eight species of diving ducks bred on the study area. Over the 

5 years of the study the number of dabbling duck broods ranged between 148 and 210 whereas the 

numbe~rs of diving duck broods ranged between 180 and 256 (Table 7). Barrow's Goldeneye and 

Bufflehead dominated, accounting for 20 and 14% of all the broods, respectively. Among dabbling ducks, 

the most productive species were the Blue-winged Teal (12%), American Wigeon (9%) and Mallard (9%). 

Relationships between adult males, pairs and brood numbers 

The relationship between the total number of males counted in the spring and the number of broods in 

the summer varied with the species (Table 8). There was a significant positive correlation for the Northern 

Shoverler, the Blue-winged Teal, the Ring-necked Duck, the Barrow's Goldeneye and the Canvasback. There 

was a significant negative correlation for Gadwall. The total number of dabbling duck drakes and of diving 

duck drakes was not correlated with the number of broods. Among dabbling ducks, the average percent 

of males that produced a brood over the 5 years of the study ranged between 10.2% in the Northern Pintail 

and 41.4% in the Mallard. Among diving ducks the average proportion ranged between 8.2% in 

Ring-necked Ducks and 43.2% in Buffleheads (Table 7). 
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Table 6. Average number of breeding adult male diving ducks (:t_ S.E.) observed in the 
study are a from 19 80 to 19 85. 

Species 1980 19 81 19 82 1983 1984 19 85 1986 X (%) 

Redhead 37+ 2 39+ 6 54+ 2 25+3 36+ 3 54 43+3 41+ 4 (4) 
c4) (2) (3) c4) c4) ( 1) (3) 

Ring-neckro~d Duck 46+ 2 34+ 2 62+24 64+6 71+12 82 -1 60+ 7 (6) 
(6) (2) (2) (2) (2) ( 1) 

Canvas back 16+ 2 24+ 3 39+ 1 34+ 3 24+ 8 23+ 1 36+5 28+ 3 (2) 
(6) (2) (2) (2) <3) (2) (2) 

Scaup 209+13 261+33 270+23 241 306+91 366 276+22 (26) 
<4) (2) (2) <2) 

Barrow's Goldeneye 324+ 5 321+12 323+21 406+7 453+24 3 87+10 384+7 371+19 (35) 
(4) (4) (3) (4) (s) (3) (3) 

Buf flehe ad 173+ 8 164+ 6 186+26 158+4 172+16 174 171+4 (16) 
(4) c2) (2) (2) (3) (1) 

Ruddy Duck 111+11 153+18 129+ 7 143 99 127+10 (12) 

Total 916 996 1063 1071 1161 1074 

1 - No cottn ts done during the appropriate period. 
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Table 7. Number of broods seen in the Riske Creek study area. 

Total 
no. of 

1980 (%) 1 1981 (%) 1982 (%) 1983 (%) 1984 (%) broods (%) 2 x % 

Canada Goose 9 8 12 13 16 58 (3) 
Mallard 45 (26) 42 (55) 37 (55) 40 (44) 30 (27) 194 (9) 51.4+6.4 
Gadwall 1 (1) 11 (65) 7 (32) 12 (71) 5 (22) 36 (2) 3 8. 2+13. 2 
American Wigeon 24 (21) 34 (36) 43 (51) 36 (27) 43 (28) 180 (9) 32.6+5.2 
Northern Pintail 2 (4) 6 (14) 7 (19) 5 (14) 0 (0) 20 (1) 10.2+3.5 
Green-winged Teal 20 (26) 24 (36) 19 (3 2) 34 (61) 19 (28) 116 (6) 36. 6+7 .3 
Blue-winged Teal 46 (9) 63 (11) 46 (17) 50 ( 18) 41 (25) 246 (12) 16 .0+2. 8 
Cinnamon Teal 1 0 0 0 2 3 
Northern Shoveler 15 (16) 23 ( 15) 12 (18) 8 (17) 8 (15) 66 (3) 16.2+0.6 
Dabbler sp. 1 7 1 0 0 9 
Redhead 4 (11) 17 (44) 8 (15) 16 (64) 5 (14) 50 (2) 29.6+10.5 
Ring-necked Duck 1 (2) 3 (9) 5 ( 8) 7 (11) 8 (11) 24 (1) 8.2+1.7 
Canvas back 3 (19) '9 (3 8) 16 (41) 5 (15) 6 (25) 39 (2) 17.6+5.1 

...... 
Scaup sp. 11 (5) 34 (13) 28 (10) 26 (11) 9 (3) 108 (5) 8.4"+1.9 w 
Barrow's Goldeneye 84 (26) 84 (26) 87 (27) 95 (23) 110 (24) 460 (22) 25.2+0.7 
Bufflehead 68 (39) 7 5 (46) 7 8 (42) 73 (46) 7 4 (43) 368 (18) 43 .2+1.3 
Hooded Merganser 0 1 2 0 2 5 
Ruddy Duck 9 ( 8) 19 (12) 32 (25) 23 (16) 13 (13) 96 (5) 14.8+2.9 

Total geese 9 8 12 13 16 38 (3) 
Total dabbling ducks 155 (15) 210 (23) 172 (27) 185 (28) 148 (24) 870 (42) 23.4+2.3 
Total diving ducks 180 (20) 242 (24) 256 (24) 245 (23) 227 (20) 1150 (53) 22.2+0.9 

Total 343 (17) 460 (24) 440 (26) 443 (25) 391 (22) 107 8 22. 8+1. 6 

1 Number of broods expressed as the % of adult males. 

2 Relative abundance of broods in %. 

3 Average percentage of males that produced a brood. 



Table 8. Correlation between the number of adult males in the spring and the 
number of broods in the summer (n=5 years). 

Pears on's 
Species Correlation Species 

Mallard 0.361 Redhead 
Gadwall -0.84* Ring-necked. Duck 
American ~ligeon 0.12 Canvas back 
Pin tail -0.02 Barrow's Goldeneye 
Green-winged Teal -0.57 Bufflehead 
Blue-winge·d Teal 0. 74* Ruddy Duck 
Northern Shovel er 0.99* 

Total dabblers 0.15 Total divers 

1) Critical value for (0.05) = 0.755 and for P (0.10) = 0.669. 

* 
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Pearson' s 
Correlation 

-0.34 
0.84* 
0. 72* 
0.97* 
0.34 
0.53 

0.5 8 



In 1978 and 1980, the number of pairs and broods were counted on thirty ponds (Table 9). There was 

no simple relationship between the number of pairs present and the number of broods observed. For three 

specle1s, the Blue-winged Teal, Redhead and Ruddy Duck, the relative proportion of pairs and broods 

differed significantly between the two years. For the other species there were no statistically significant 

differences. However, the percentage of pairs that produced broods varied with species (Table 9). In 

Mallard, only 28% of the pairs produced broods compared to 60-68% of Bufflehead pairs. The proportion 

of dabbling duck and diving duck pairs producing broods differed significantly in 1978 and 1980, being 

lower 1n 1980; In 1980, pairs were counted over the whole study area (Table 10). This sample ihcludes 

the 30 lakes used in Table 9. lt permits an evaluation of the representativeness of the small samples of 

1978 and 1980. The proportion of pairs that produced broods was fairly similar for the two samples, 

differing only from 5-10%. One exception is the American Wigeon with 43% of pairs producing broods in 

the re1duced sample but with only 20% producing broods in the larger sample (Table 10). 

The 1980 data, also permits one to relate pair numbers to the number of males. The estimated number 

of Malllard, Pintail and Green-winged Teal pairs was higher than the number of males on the study area 

(Table 10). This is likely due to the inclusion of lone females in estimating the number of pairs. In the case 

of the 131ue-winged Teal there was an obvious surplus of males in the breeding population (>50%). Smaller 

surpluses of males were detected in most diving ducks, especially Scaup and Barrow's Goldeneye. 

The only species for which the number of pairs was estimated during the whole study are the Barrow's 

Goldeneye and the Bufflehead (Table 11 ). These were also the most abundant species on the study area. 

The proportion of pairs that produced broods averaged 39% in Barrow's Goldeneye and 53% in Bufflehead, 

a significant difference (T(4) =4.4, P =0.012). Both species had a surplus of males in the population and 

if the hrood produced is expressed as a %of males, it averages 25% in Barrow's Goldeneye and 43% in 

Bufflehead (T(4)=10.11, P=O.OOO). More males were paired in Bufflehead (x-=82%) than in Barrow's 

Goldeneye (x-=65%) (T4=3.9, P=0.018). 
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Table 9. Relationships between the number of pairs and the number of broods 
observed on a sample of 30 lakes. 

Mallard 
Gadwall 
Pin tail 
Green'"""winged Teal 
Blue-winge•d Teal 
Cinnamon Teal 
Am.e rican ~ligeon 
Northern Shoveler 
Redhead 
Ring-necked Duck 
Canvasbacl< 
Scaup 
Barrow's Goldeneye 
Bufflehead 
Ruddy Duel< 
Hooded Metganser 

Totals 
Dabbling Ducks 
Diving Ducks 

No. of pairs 

1978 

24 
8 
8 

18 
6 
1 

15 
15 

4 
5 
3 

26 
53 
34 
16 

95 
141 

1980 

36 
5 

16 
18 
39 

1 
21 
16 
10 

6 
4 

20 
43 
35 
22 

152 
140 

No. of broods 

% of 
1978 pairs 

7 (29) 

8 (44) 
. 9 (150) 

8 (53) 
4 (27) 
7 (175) 

1 (33) 
8 (31) 

23 (43) 
23 ( 6 8) 
10 (63) 

2 

36 (3 8) 
7 4 (52) 

% of 
19 80 pairs 

10 (2 8) 

4 (22) 

8 (21)*1 

9 (43) 
(0) 

1 (10) * 

( 0) 
2 ( 10) 

15 (35) 
21 (60) 

3 (14)* 

31 (20)* 
42 (30)* 

1 x2 test: on actual value * = sign if ican t difference in proportion between 
years at the 0.05 level Yate's correction 0.05 applied. 
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Tabh! 10. Relationship between the number of pairs and the number of broods on the 
study area in 1980. 

Mall.,trd 
Gadw,;tll 
Pintail 
Green-winged Teal 
Blue··winged Teal 
Cinnamon Teal 
American Wigeon 
Northern Shoveler 
Redhf'!ad 
Ring··necked Duck 
Canvasback 
Scaup 
Barrow's Goldeneye 
Bufflehead 
Ruddy Duck 

Total 

Number 
of males 

+ S.E. 

176±10 
71±1 
51±4 
78±3 

520±1 
16±2 

113±6 
93±4 
37±2 
46±2 
16±2 

209±13 
324±5 
173±8 
111±11 

2034 

Number of pairs 

198 
17 
60 
95 

242 
15 

121 
78 
27 
22 
14 
81 

212 
126 

81 

1401 

( n) 

183±9 (2) 
13±2 (4) 
48±1 (2) 
53±12 (3) 

215±7 (4) 
7±1 ( 3) 

116±3 ( 2) 
52±3 (6) 
23±3 (3) 
15±3 (3) 

7±0 (3) 
69±10 ( 6) 

213±5 (3) 
120±2 (2) 

63±8 (2) 

1197 

Number Broods as Broods as 
of a % of no. a % of no. 

broods of pairs of males 

45 
1 
2 

20 
46 

1 
24 
15 

4 
1 
3 

11 
97 
71 

9 

350 

A B 

23 
6 
3 

21 
19 

7 
20 
19 
15 

5 
21 
14 
46 
56 
11 

25% 

25 
8 
4 

38 
21 
14 
21 
29 
17 

7 
43 
16 
46 
59 
14 

29% 

26 
1 
4 

26 
9 
6 

21 
16 
11 

2 
19 

5 
30 
41 

8 

17% 

1 - J\ = Number of pairs derived by estimating the number of pairs using a given 
lake based on the 2-6 surveys and summing over all the lakes. 

2 - H = Simple average of the estimated number of pairs based on 1 survey 
( ave.rage of 2-6 surveys). 
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Table 11. Relationship between the number of pairs, males and broods in Barrow's Goldeneye and 
Bufflehead. 

Barrow's Goldeneye 

Number of Broods as a Broods as a Pairs as a 
Year brood~; \ of males \ of pairs \ of males 

1980 84 

1981 84 

1982 87 

1983 95 

1984 110 

26(324)1 

26(321) 

27(323) 

23(406) 

24(453) 

Average! S.E. 25.2!0.7 

Coefficient of 
variation (\il 7 

1 ( ) = Number of males. 

2 ) = Number of pairs. 

40(212) 2 

42(201) 

43(201) 

36(265) 

34(322) 

39.0!1. 7 

10 

65 

63 

62 

65 

71 

65.2!1.6 

5 

18 

Bufflehead 

Number of Broods as a Broods as a Pairs as a 
broods \ of males \ of pairs \ of males 

68 

75 

78 

73 

39(173) 1 

46(164) 

42(186) 

46(158) 

43(172) 

43. 2±.1. 3 

7 

54(126) 2 

60(125) 

46 ( 171 

59(123) 

48(155) 

73 

76 

92 

78 

90 

53.4!2.8 81.8!3.9 

12 11 



Breeding chronology 

Breeding chronology varied between species and between years. The nesting chronology of species 

was similar each year for Canada Goose (Branta canadensis), Mallard, Northern Pintail and Barrow's 

Goldeneye being early nesters and Blue-winged Teal, Ring-necked Duck, Gadwall, Scaup and Ruddy Duck 

(Oxyura jamaicensis) being late nesters (Figs. 2-6). However, the exact period of nesting varied between 

years depending on weather and the timing of spring thaw (Appendix 6). 

Several species nested significantly earlier in 1983 than in 1982, probably as a result of the unusually 

warm temperatures recorded in April 1983 compared to April 1982 -and other years (Appendix 1 ). In 1983, 

most ponds were lee free by mid-April. As expected, early migrants were most affected by April weather. 

Mallard, Barrow's Goldeneye, Bufflehead and American Wigeon nested significantly earlier in 1983 than in 

other years. Blue-winged Teal and Scaup, two late nesters, were not affected by April temperatures 

(Appendix 2), 

H€tavy precipitation in 1980 (Appendix 1.2) possibly negated the effect of warm April temperatures and 

delayeld nesting. In 1984, breeding differed from that of 1983 in spite of warm April temperatures and early 

opening of the ponds. The cold temperatures of the month of May 1984 delayed nesting of several species 

and/or extended their laying period. 

Mallard and Blue-winged Teal, an early and late migrant, respectively, responded differently to spring 

temperatures. Mallards were affected by April temperatures but Blue-winged Teals were not. Both species 

were however, apparently affected by May temperatures, the Blue-winged Teal more so. 

Waterlowl distribution 

Ge!ograohically 

The study area could be divided into three sub-areas: Sheep Range, Bechers Prairie and Stack Valley 

(see Appendix 7 for details). Seasonal fluctuations in the number of males were compared between the 

sub-areas to assess whether they were equivalent sampling units or whether behaviour varied between the 

units. 
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1980 

Canada Goose (9} r -----. 1 
Mallard (45) r:: -=~ ~- ---. 

Northern Plntall ( 2) r 
Barrow's Goldeneye (84) 1- - ~~--- -1 

Canvasback (3) 

N Bufflehead (66) I ---.--1 

0 

Green-winged Teal (20) 
I ----- -----, 

Northern Shoveler (15) I - .--, 

Amer~can Wlgeon (24) El3 
Redhead (4) F-~~ 

Blue-winged Teal (46) r::----::-•-----r 

Ring-necked Duck (1) I 
Gad wall (1) I 

Scaup (11) 
L ----- I 

Ruddy Duck ( 9) 1 -- l 

4 12 20 28 5 13 21 29 7 15 23 31 8 16 
May June July August 

Figure 1. Average hatr:hing date of waterfowl species at Riske Creek in 1980. 
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Figure 3. Average hatching date of waterfowl species at Riske Creek in 1981-. 

1981 

Canada Goose c&J I --EIEJ 
Mallard (42J 

L - c::J 
N ...... 

Northern Plntall (0) I • I 

Barrow's Goldeneye (84) I -----I 

Canvaabaok (0) L2:22W_ = 
Butflehead (23) 

Green-winged Teal (20)• 

Northern 8hoveler (23) I L ~ 

American Wlgeon (34) I I - I 

Redhead (17) I ~==w:::: = 
Blue-winged Teat (08)• L - I 

Ring-necked Ouok 

Gad wall (11) I • I 

Scaup (84) I • I 

Ruddy Duck ( 10) 
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Figure 4. Average hatching date of waterfowl species at Riske Creek in 1982. 

1982 

I 
Canada Goose c121 

Mallard (381 

Nortnern Plntall (7} r;;;;;· ~·---=-=I 

Barrow's Goldeneye 18151 
~ 

Canvaabaok (HI) 

N 
Bufflenead 177) N 

Graen-wlngad Teal (20) 

Nortnern Snoveler (121 

American Wlgeon (43) 

Aednead ce1 

Blue-winged Teal (40) 

Alng•necked Ouok (Ill ~ 

Gad wall (7) 

Soaup (281 

Ruddy Ouok (321 

• 12 20 28 6 13 21 29 7 16 23 31 8 18 
May June July Auguat 
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Figure 5. Average hatching date of waterfowl species at Riske Creek in 1983. 
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Figure 6. Average hatching date of waterfowl species at Riske Creek in 1984. 

1984 

Canada Goose 1111 
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RP.sults indicate that the system is complex, with waterfowl numbers fluctuating between sub-areas and 

between years (Appendix 7). Movements between sub- areas were apparent especially early in May and 

late in the season. Sheep Range was usually the first sub-area free of ice in the spring and birds tended 

to concentrate there waiting for the other sub-areas to open. Becher's Prairie attracted birds late in the 

season possibly as a staging area prior to molt migration and for some species as a melting area. The 

Sheep Range area supported the fewest number of birds and Becher's Prairie the greatest. 

For most species analysed (Appendix 7), patterns of seasonal fluctuation varied between sub-areas. 

The pattern of arrival of Blue-winged Teal was similar in all three sub-areas in the three years analysed. 

ill:cording to lake size 

W•~ also compared the abundance of males between lakes greater and less than 6 ha to assess 

waterfowl use. There was a great deal of similarity in fluctuations in the number of males on both lake sizes 

(Appendix 8). However, there were differences among species in their respective use of small and large 

lakes. 

The relative use of small and large lakes differed between some years but most often was consistent. 

Numbers of Green-winged Teal and Scaup males fluctuated similarly on both lakes sizes in both 1980 and 

1981. For other species such as Bufflehead and Barrow's Goldeneye some fluctuations were similar but 

others different. Both Bufflehead and Barrow's Goldeneye males appear to move from small lakes to larger 

lakes i1n late May prior to their departure for the melting areas. The number of migrant American Wigeon 

was ~~reater on large lakes than on small lakes in 1981. 

Comparison of the waterfowl community with the prairie provinces 

The waterfowl community of the aspen parkland of British Columbia is more dominated by diving ducks 

than the waterfowl communities found in the prairies (Table 12). Diving ducks accounted for 56% of all the 

brood~:~ in the study area but only for 15% in Alberta and 17% in Saskatchewan. lt appears that this 
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Table 12. Comparison of Riske Creek waterfowl habitat and prairie habitat. 

Riske Creek 
(British Columbia) 

Lousana 
(Alberta) 

Redvers 
( Saskatchewan) 

Number of ponds by size class (ha) 

0.1-0.4 0.4~0.8 0.8-2.0 2.0-4.0 4.0-40.0 

11 11 29 30 36 

138 17 13 0 0 

266 27 13 2 0 

1 area of irregular form. measured approximately. 

Total area 
of water 

(ha) 

591 

55 

68 

Total No. of broods 

Dabblers Divers 

228 296 

410 75 

247 51 

% of 
Divers 

56 

15 

17 

Size of 
study r 

area (Km-< 

15o.o1 

9.4 

13.0 



difference is related to the type of ponds found in each area. Both prairie areas were dominated by small 

ponds less than 0.4 ha in size and lack ponds greater than 2 ha. However, in Riske Creek, and in the 

Aspen Parkland of British Columbia in general, most ponds are over 2 ha in size. Productivity per unit area 

is greater in the prairie provinces because of the high density of ponds. However, if we express the density 

of dabbling ducks in terms of number of broods per pond <0.8 ha, we obtained 10.4 for Riske Creek, 2.7 

for Lousana and 0.8 for Redvers. Conversely, if we express the density of diving ducks as number of 

broods per pond >0.8 ha we obtain 3.1 for Rlske Creek, 5.8 for Lousana and 3.8 for Redvers. 

DISCUSSION 

Adult Surveys 

The current unit for surveying waterfowl is the pair or number of estimated pairs as derived from the 

numbE~r of actual pairs, the number of lone males, lone females and groups of males (Dzubin 1969, Savard 

1980). This· technique Involves, however, some subjective judgements as migrant birds have to be 

identified and separated from breeding birds. This is relatively easy in territorial species such as Barrow's 

Goldeneye and Bufflehead but more difficult in species like Ruddy Duck and Scaup. However, with training 

and experience, breeders can, in most cases, be separated from migrants. 

When untrained andjor inexperienced observers are used, the data collected becomes more difficult 

to interrpret and one often has to resort to using the total number of birds seen rather than the estimated 

numbE~r of breeding pairs, especially when sample sizes are small. I have analysed here counts done over 

several! years using the total number of males seen as the unit. Because migrants are not separated from 

breedElrs, the time of the count becomes crucial if one wants to compare abundance between years. 

Results indicate clearly that each species has its own breeding phenology relative to each other and that 

breeding can often be advanced or delayed in a given year due to weather conditions. 

Yearly variations in breeding chronology complicate the timing of. monitoring studies using the number 

of mains as the monitoring unit. However, as indicated in Appendix 5, a stable period can be identified for 

most species which corresponds to the time just after migrants have left (i.e. Scaup) or the birds have all 
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arrived (i.1e. Blue-winged Teal) and prior to mid-incubation period when males start to concentrate and 

others leave for their melting areas. If three or more surveys are carried out throughout May, it becomes 

easier to identify the stable period and thus the count(s) that best represent the resident population of a 

given species. 

Two species have shown quite drastic decreases during the study period: the Mallard and the 

Blue-winged Teal. Mallard numbers decreased from 1980 to 1982, remaining low thereafter, whereas 

numbers of Blue-winged Teal were high in 1980 and 1981 but decreased in 1982 by nearly half and 

remained low throughout 1983 and 1984. The decrease in Mallards paralleled a continent- wide decline 

in the sp~~cies between 1980 and 1981 (Reynolds et al. 1990}. The decline was related to drought 

conditions in the prairies. Drought was even more severe in 1981 which may have caused the decline in 

Blue-wing·~~ Teal numbers. However, there were normal water conditions on the study area during these 

years. Thiis suggests some interchange between prairie and B.C. populations. 

The increase in the number of Barrow's Goldeneye from 1982 to 1983 and 1984 is attributed to an 

increase in nest site availability in the study area due to the erection of nest boxes (Savard 1988b). 

Brood sunveys 

The accuracy of brood counts in this data set differs considerably between dabbling and diving ducks. 

Counts fow diving ducks are fairly accurate due to the conspicuousness of these birds and because the 

study cantered on Barrow's goldeneye and Bufflehead. The number of dabbling duck broods presented 

here is an underestimation, as these broods were noted incidentally and because they study design did not 

maximize their chance of detection. 

One diiving duck, the Lesser Scaup was not adequately monitored in some years because of the late 

hatching of this species and numbers presented here are an underestimate of brood abundance. Similarly, 

Blue-wingEJd Teal brood numbers may have been underestimated more than those of other dabbling ducks. 

Another factor contributing to lower accuracy of dabbling duck over diving duck brood counts, is the 
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greate!r movement between ponds by dabbling duck broods. Finally, the concealment behaviour of broods 

of Gre!en-winged Teal and Mallard likely impaired the detection of several broods. 

The movement of broods between ponds makes it important to try to survey whole areas for monitoring 

purpo~ses, rather than randomly or systematically selecting wetlands. This would reduce the variability of 

results. 

Relationships between number of males, pairs and broods 

The relationships between the number of pairs and the number of broods was highly variable, making 

it difficult to derive one from the other with any consistency. This is due to nesting success not always 

being density dependent, and factors such as weather, nesting cover and predator efficiency varying 

between years. These factors also impact differently on each species. 

nis weak relationship between pairs and brood numbers, coupled with different nesting and brood 

mortallity between species, cautions against using the relative abundance of pairs to determine the relative 

abundance of broods in surveys where broods are not identified to species (i.e. prairie aerial surveys). 

The proportion of paired males between years tended to be relatively constant for Barrow's Goldeneye 

(Rang~~ 66-71) but not for Bufflehead (Range 73-92), suggesting that this varies between species. There 

were more unpaired Barrow's Goldeneye males than Bufflehead males. 

Breeding chronology 

The relative breeding chronology of species was stable from year to year with some species like Mallard 

and Barrow's Goldeneye always breeding earlier than Blue-winged Teal and .scaup. This chronology is 

similar to that in the prairies and Northwest Territories at least for dabbling ducks (Murdy 1964, Dzubin 

1969), indicating that the relative breeding period of waterfowl is similar throughout their range. For 

example, Mallards always breed earlier than wigeons wherever they nest. However, breeding chronology 

of a given species varied between years depending on weather conditions. Breeding was advanced in 
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warm springs and delayed in cold ones. Yocom and Hansen {1960) observed delayed nesting peaks in 

years with cold springs. 

Early nesting species, as expected, were influenced by April temperatures to a greater extent than late 

nesters which were influenced by May temperatures. Hammond and Johnson {1984) found similar patterns 

in their s1tudy of the influence of weather on breeding ducks in North Dakota. 

The longer breeding span observed in 1984 for Mallard, American Wigeon and Barrow's Goldeneye is 

attributed to the cold weather in May of that year which followed a warm April. Dane {1966) and Dzubin 

and Gallop {1972) have noted1that a brief period of cold weather can interrupt breeding and in some cases 

produced bimodal nesting curves. 

·Distribution 

All three sub-areas were not used similarly by all waterfowl species. In spring, Sheep Range, being 

more open, usually had open ponds a few days earlier than Becher's Prairie and Stack valley. There was 

evidence ()f waterfowl movements between the sub-areas·. Becher's Prairie was also used as a staging 

area by some species in late May, attracting birds from other sub- areas. Also, some sub,areas had more 

migrants 1than others. These differences suggest caution when extrapolating results from small areas. 

Fluctuations in the number of males were similar on large and small lakes for Green-winged Teal, 

Blue-winged Teal and Scaup. For other species, some fluctuations were variable. Large lakes often 

attracted more migrants than smaller lakes and also tended to attract more staging birds in late May. The 

cutoff poiltlt of 6 ha was somewhat arbitrary and it is possible that larger differences would be found by 

comparinq, for example, lakes < 2 ha with other sized lakes. 

For most species the departure of migrants and the departure of males for melting areas was obvious 

from counts on both types of lakes. 
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Char~Bcteristics of the Aspen Parkland waterfowl community 

The waterfowl community of the Aspen Parkland of British Columbia differs from that of the prairies by 

the presence and dominance of cavity nesting .species such as the Barrow's Goldeneye and the Bufflehead. 

American Wigeon are also more predominant among dabbling ducks than they are in the prairies (Stewart 

and l<antrud 1974, Lokemoen 1973, Smith 1971, Stoudt 1971). Differences in waterfowl communities of 

differe!nt areas appear to be related to wetland types. Lack of cavity nesting waterfowl in the prairies is likely 

due to a paucity of nesting sites and deep ponds in this region. 

This brief analysis reveals and suggests several important characteristics of the waterfowl community 

of central British Columbia. However, we still know little of the population dynamics of most species. 

Moulti1ng ecology is also poorly known as is fall staging. Hopefully the data presented here will be useful 

in the elaboration of more specific and focused research. 
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Appendix 1. Weather near the study area. 

Weather was extremely variable during the 5 years of the study (Fig. 1.1). The average monthly 

temperature varied between months in an uncorrelated manner. For example, in 1981, a warm March was 

followed by a cold April, whereas in 1980 the reverse occurred. The warmest spring occurred in 1983 

when April! and May temperatures were warmer than usual, resulting in ponds being ice free by mid-April. 

In 1984 the ice melted early as well, but the month of May was unusually cold. 

Precipitation was also highly variable between months and between years, with May 1980 having 

-
65.4 mm of rain compared to only 7.4 mm in 1983 (Figs. 1.1-1.2). The driest spring was in 1986 with a total 

of only 53.8 mm of precipitation from March to July and the wettest was in 1980 with 213.8 mm for the 

same period. 

DetaiiE'd weather records are presented for the months of March to August and the years 1980 to 1986 

in Tables il.3 to 1.8. 
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TablE'! 1.3 

Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

TablE'! 1.4 

Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

Average maximum and minimum monthly temperature and total 
precipitation in March 1980-1986 at Wine Glass Ranch. 

X 

Maximum 

7.8 
13.8 

7.1 
11.0 
12.5 
8.1 

12.5 

Average 

MARCH 
Temperature (°C) 

X 

Minimum 

-4.2 
-2.6 
-6.7 
-4.4 
-2.6 
-5.9 
-2.8 

maximum and minimum 
precipitation in April 1980-1986 

APRIL 

Temperature (oC) 

X X 
Maximum Minimum 

19.6 -0.8 
15.4 -1.9 
13~5 -2.9 
17.5 -0.3 
15.3 -0.4 
15.1 -1.8 
14.3 -0.9 

37 

X Total precipitation 

1.8 20.4 
5.6 0.6 
0.2 6.2 
3.3 5.0 
5.0 9.6 
1.1 2.4 
4.9 1.0 

monthly temperature and total 
at Wine Glass Ranch. 

X Total precipitation 

9.4 5.2 
6.8 6.2 
5.3 8.2 
8.6 23.8 
7.5 3.8 
6.7 5.6 
6.7 20.8 



Table 1.5 

Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

Table 1.6 

Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

Average maximum and minimum monthly temperature and total 
precipitation in May 1980-1986 at Wine Glass Ranch. 

MAY 

Temperature (QC) 

X X 

Maximum Minimum X Total precipitation 

21.3 7.2 14.3 65.4 
20.1 6.0 13.1 61.0 
19.3 3.7 11.5 28.8 
23.1 5.8 14.5 7.4 
17.4 2.7 10.1 30.4 
22.4 5.9 14.2 35.4 
20.5 4.4 12.5 20.0 

Average maximum and m~n~mum monthly temperature and total 
precipitation in June 1980-1986 at Wine Glass Ranch. 

JUNE 

Temperature (QC) 

X X 

Maximum Minimum X Total precipitation 

22.9 9.6 16.3 122.8 
20.3 5.9 13.1 59.1 
28.0 11.1 19.6 29.0 
22.3 10.0 16.2 62.2 
22.1 7.8 15.0 57.2 
23.8 7.3 15.6 20.4 
25.1 8.3 16.7 12.0 
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Tabl4'~ l. 7 

Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

Average maximum and minimum monthly temperature and total 
precipitation in July 1980-1986 at Wine Glass Ranch. 

JULY 

Temperature ( oc) 

X X 

Maximum Minimum X Total precipitation 

24.6 10.0 17.3 53.0 
26.8 11.0 18.4 66.8 
25.8 10.9 17.6 128.6 
24.5 9.7 17.1 74.2 
27.2 10.2 18.7 21.6 
30.8 11.7 21.3 6.8 
24.2 10.6 17.4 40.2 

Average maximum and m~n~mum monthly temperature and total 
precipitation in August 1980-1986 at Wine Glass Ranch. 

X 

Maximum 

23.0 
29.6 
23.5 
27.3 
25.7 

AUGUST 

Temperature (°C) 

X 

Minimum 

9.2 
11.8 
9.7 
9.5 
9.6 

39 

X 

16.1 
20.7 
16.6 
18.4 
17.7 

Total precipitation 

81.2 
17.8 
45.6 
9.6 

49.2 



Appendix ,2. Adult male abundance between April 22 and July 9, 1980. 

April May June July 

Species 22-23 24-25 7-8 10-12 21-22 23-24 3-4 4-·6 17--18 1-4 6·-9 

Mallard 278 200 166 186 250 261 314 319 438 185 143 

Gadwall 3 4 9 13 16 18 20 25 23 10 16 

American Wigeon 287 253 126 137 105 109 131 106 202 147 141 

Northern Pirttail . 209 173 51 60 42 51 47 51 52 8 5 

Green-winqed Teal 173 202 108 82 71 70 85 84 154 214 178 

Bltie-wing~:~d Teal 5 14 173 232 461 416 511 560 654 490 416 

Cinnamon 'real 10 12 14 12 13 12 15 24 23 14 14 

Northern '3hoveler 26 50 104 87 97 100 90 80 80 48 9 

Redhead 34 46 39 41 30 37 22 32 15 13 5 

Ring-neck~r~d Duck 170 184 46 46 43 42 47 53 44 66 43 

canvas back 449 457 20 15 12 16 22 12 3 0 0 

Sea up 697 10.81 586 500 231 171 217 215 292 232 158 

Barrow's •'}oldeneye 467 397 310 332 330 324 321 256 37 3 6 

Bufflehead 492 422 193 174 164 159 158 155 97 8 4 

Ruddy Duel{ 41 68 78 86 75 79 100 122 93 76 60 

Total dabl:>ling ducks 991 908 751 809 1055 1037 1213 1249 1626 1116 922 

Total diving ducks 2350 2655 1272 1194 885 828 887 845 581 398 276 

Total 3341 3563. 2023 2003 1940 1865 2100 2094 2207 1514 1198 
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Appendix 3. Adult female abundance between April 22 and July 9, 1980. 

April May June July 

Species 22-23 24-25 7-8 10-12 21-22 23-24 3-4 4-6 17-18 1-4 6-9 

Mallard 243 158 75 65 75 86 71 81 11 69 77 

Gadwall 3 3 9 12 12 17 17 22 12 9 16 

American Wigeon 239 227 100 104 53 59 48 41 47 66 65 

Northern Pintail 188 135 35 31 24 20 23 22 33 27 46 

Green-111inged Teal 145 163 76 62 28 21 21 20 30 40 61 

Blue-winged Teal 2 2 75 110 220 194 204 211 253 234 282 

Cinnamon Teal 7 9 8 10 5 4 2 7 5 3 2 

Northe:cn Shoveler 21 35 67 53 49 42 33 38 27 42 30 

Redhead 23 34 27 27 25 24 16 24 10 13 8 

Ring-m~cked Duck 67 73 23 26 13 7 11 11 3 9 7 

Canvas back 219 236 13 10 7 9 11 7 7 5 11 

Scaup 238 467 290 250 64 59 64 66 60 62 43 

Barrow I' s Goldeneye 322 256 194 180 134 101 57 59 262 218 154 

Bufflehead 227 219 126 123 71 55 48 49 149 151 136 

Ruddy Duck 16 33 69 58 39 32 43 42 28 23 23 

Total c1abbling ducks 848 732 445 447 466 443 419 442 418 490 579 

Total diving ducks 1112 1318 742 674 353 287 250 258 519 481 382 

Total 1960 2050 1187 1121 819 730 669 700 937 971 961 
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Appendix 4. Pair abundance between April 22 and June 18, 1980. 

April May June 

Species 22-23 24-25 7-8 10-12 21-22 23-24 3-4 4-6 17-18 x4 

Mallard1 247 191 176 181 224 228 236 155 179±3 
') 

Gadwall"' 3 4 9 12 u 17 2.2. 20 17±3 

Amer icart Wigeon 228 208 115 118 69 74 70 .22 67±4 

Northern Pintail 162 113 46 45 21 ~ 22 12 31+6 

Green-wlnged Teal 140 152 72 58 37 35 32 28 41±6 

Blue-winged Teal 2 0 69 lOO 231 199 208 217 236 218±7 

Cinnamon Teal 4 9 .6. ~ .2 .J. l 1 i 5±1 

Northern Shoveler 18 33 68 54 fl 49 53 4~ 53±3 
~~I 

Redhead·' 30 33 .21 19 ~ 24 20 19 23±2 

Ring-necked Duck 37 37 17 20 i Q 1 11 12±2 

canvasbc!.ck 66 120 !l Q Q .J. .2 i 5±1 

Scaup 49 104 72 112 46 47 57 60 55 53±4 

Barrow's Goldeneye 231 209 ill 215 194 168 76 49 203±14 

Bufflehead 151 154 125 U1 2Q 74 50 48 102±12 

Ruddy Dti.Ck 1 4 0 2 7 5 12 u 8 13±1 

Total dcibbling ducks 804 710 563 577 653 634 652 546 611 

Total diving ducks 565 661 477 491 381 327 227 204 411 

Total 1369 1371 1040 1068 1034 961 879 750 1022 

1 - Mallard pair includes group of 2 to 5 males and lone males. 
2 - All other dabbling ducks no group of males observed, lone males included· in 

counts. 
3 - Straight pair counts for all diving ducks except for Barrow's Goldeneye and 

Bufflehead 1:or which lone males could be identified. 
4 - Aveiage of the underlined counts. 
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Appendix 5. Seasonal fluctuation in the number of adult males. 

During the study, pair counts were done in 1980 for all species and only for Barrow's Goldeneye and 

Bufflehead in other years. Thus I used the number of males to compare waterfowl abundance withi~ and 

betwe1~n years. Total adult males rather than total birds was used because female numbers decreased 

when incubation started. lt was assumed that the number of adult males would remain constant until the 

deparl"ure for moulting areas. The number of males should reflect fluctuations in the population although 

it may not correspond directly to the number of breeding pairs. 

For each species, the number of males was plotted against survey date, that is for 1980 to 1983. Too 

few surveys were conducted in 1984, 1985 and 1986 to detect patterns. Thus for these years, the period 

of stability of the population had to be derived from the pattern observed in earlier years. I describe and 

discuss below the data for the most important species. 

Mallard 

The number of Mallard drakes on the study area varied considerably within and between years 

(Fig. 5,.1 ). Migrants affected early counts, and an influx of drakes in late May and early June was also 

evident. Migration chronology varied between years and the timing of the departure of migrants differed 

each year. The pattern of departure is clearer in 1980 and 1982 than in 1981 and 1983. This is due in part 

to the frequency and date of surveys which differed each year. Brood hatching chronology indicates fhat 

1983 was an early year, whereas 1982 a late one (Appendix 6). This is reflected in the number of males 

seen E!ach year. Based on the results of these four years, the second week of May seems to be the best 

time to survey Mallard drakes, although in early years the first week of May is also good. 

Gadwall 

Gadwall were less abundant than Mallards and arrived later on the study area (Fig. 5.1 ). Numbers of 

drakes were low in early May and build up until the third week of May. Numbers increased again in early 

and late June. Whether or not these were breeders is unknown, but they may have been moulters flocking 
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to the study area. Data suggest the third and fourth week of May for surveys: However, in 1983, an early 

year, numbers of Gadwall had arrived on the study area by the second week of May. 

American Wigeon 

As with Mallards, migrants were present in late April, early May (Fig. 5.2). Again the timing of the 

deparlture of migrants varied between years according to spring temperatures. In the cold spring of 1982, 

numbms of drakes stabilized only in the third and fourth weeks of May, whereas in 1980 and 1983 migrants 

had lelft by the second week of May. In years with cold springs, the third week of May would be adequate 

for swveys, whereas in warm springs the second week may· be more suitable. 

Northern Plntail 

Mi,grants outnumbered breeders on the study area in late April, early May (Fig. 5.2). Patterns were 

similar between years although departure dates of migrants differed. There was no obvious influx of 

moultors on the study area. The second and third weeks of May seem appropriate for surveys although 

in 19B3 migrants had already left by the. first week of May. 

Green-winged Teal 

Mi,grants were abundant in late April and early May and the number of adult males in the study area 

was greatly reduced following their departure (Fig. 5.3). The number of males remained stable from the 

third week of May through the first week of June. In mid and late June males migrated into the study area. 

The sHcond and third week of June seems to be the best time to survey the species. 

Blue-winged Teal 

Blue-winged Teals are late migrants and the number of adult males increased gradually throughout May 

(Fig. S.3). Total numbers fluctuated greatly from 1980, 1981 to 1982-1983. Although more surveys in late 

May and early June would be necessary to pin point the period where numbers stabilized, it seems that 
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· surveys in the first week ofJune would be in this period. In some years, counts in the last week of May 

should yield adequate results. No surveys were done in late May in 1985 and 1986 so that no estimates 

are available for Blue-winged Teal in these years. 

-Cinnamon Teal 

Cinnamon Teal arrived on the study area earlier than Blue-winged Teal, and the number of adult males 

stabilized by the third week of May and rematned fairly stable until the second week of June (Fig. 5.4). 

However, numbers in the study area are small and this may account for the variability of the counts. 

Northern Shoveler 

The numbers of adult males increased from late April to the second week of May and remained stable 

thereafter until early June in 1980 and 1981 (Fig. 5.4). Patterns differed In 1982 and 1983. In 1982 numbers 

of males reached a peak on May 10 but decreased the following week. In 1983 numbers were stable in 

late April and early May but decreased in the second week of May. Best survey periods for males varied 

between years with possibly the second week of May being most often adequate. 

Redhead 

As with Northern Shoveler, numbers of adult male Redheads fluctuated differently between years with 

little consistency (Fig. 5.5). This impaired. a comparison between years. Possibly some of these 

fluctuations were due to counting errors,· as Redheads frequented lakes with emergent vegetation. Also, 

because of their feeding habits they are more easily overlooked than dabbling ducks when the surveyor 

is scanning a lake. Counts in the second and third week of May possibly represent the breeding 

population. 
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Ring-1r1ecked Duck 

Fluctuations in numbers of adult male Ring-necked Ducks are similar to those of adult male 

Green-winged Teal (Fig. 5.5). Migrants have left the study area by the third week of May which, with the 

first w~3ek of June, should be the best time to survey this species. In 1983 spring migrants had left by the 

second week of May. In some years there was an apparent increase in the number of males in late June. 

Canv111Sback 

Mi•;;~rants totally dominate the population in late April and early May and their departure varies by as 

much as two weeks between years (Fig. 5.6). Less than 50 males remain in the study area during the 

breeding season. Counts in the third week of May should provide reliable estimates. 

Sea up 

Lihe Canvasback, the Scaup population contains a great proportion of migrants in early May (Fig. 5.6). 

In warm springs counts in the third week of May should reflect the breeding population, whereas in cold 

springs counts should be done in the fourth week of May. 

Barrow's Goldeneye 

Few Barrow's Goldeneye migrants were present on the study area in early May (Fig. 5.7). However, 

their presence may affect counts in some years (i.e. 1980). By the second week of May, however, most 

shoulcl have left the study area. In warm springs, counts in the first three weeks of May should reflect the 

breeding population and in cold years, counts in the last three weeks of May should do. By mid June most 

males had left the study area. 

Bufflehead 

Bufflehead migrants represented a significant proportion of the population in early May on the study 

area (Fig. 5.7). Counts should be done after their departure. In warm springs, counts in the second, third 
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and fourth weeks of May would be suitable and in cold springs, counts should start in the third week of 

May. Like, Barrow's Goldeneye, male Bufflehead depart from the breeding area in mid June. 

Ruddy Ducks 

Surveys of Ruddy Ducks were difficult as the birds often occurred in emergent vegetation. Although 

variable, counts suggested that surveys should be carried out in the last two weeks of May (Fig. 5.8). 

The surveys used to estimate the yearly density of adult males during the breeding season are listed 

in Appenditx 5.9 for ail species. Surveys used depend on the species, and survey dates vary betwe.en years 

because of breeding phenology. 
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Appendb 5. 9. Census used to calculate the abundance of the various species of 
waterfowl each year. 

Date of census 

1980 April 22A 
25B 

Mc1.y 7C X X X X X X X X X 
lOO X X X X X X X X X X X 
21E X X X X X X X X X X X X X 
23F X X X X X X X X X X X X X 

June 3G X X X X X X X X X X X 
5H X X X X X X X X X X 

18I X X 

1981 April 27A X 
29B X X 

May lOC X X X X X X X X X X X X 
160 X X X X X X X X X X X X X 

June 7E X X X X X X X 
19F X X X X 

1982 April 27A 
29B 

Mc~y 9C X X X X X X X 
150 X X X X X X X X X X X X 
25E X X X X X X X X X X X X X 

June 24F X X X 

1983 April 27A X X X X 
29B X X X X X 

May GC X X X X X X X X X X X X 
90 X X X X X X X X X X X X 

J\11ne SE X X X X X X 

1984 April 27A X X X 
May 3B X X X X X 

lOC X X X X X X X X X X 
150 X X X X X X X X X X X X X 
27E X X X X X X X X X X X 

1985 Mc11y 3A X X X X X 
8B X X X X X X 

14C X X X X X X X X X X X 

1986 McliY lA X X X X X 
5B X X X X X X X X 
7C X X X X X X X X X X X 
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Appendix 6. Hatching chronology of waterfowl from 1980 to 1984. 

Hatching chronology of waterfowl varied from year to year during the study. The hatching chronology 

of the most abundant waterfowl species Is presented here in detail.. 

Canada Goose 

Only 58 broods o,f Canada Goose were seen over the 5 years of the study. The earliest hatching date 

recorded was May 9 (in 1984) and the latest was June 19 (in 1982) (Fig. 6.0). The average hatching date 

varied significantly between years (F=4.8, P=0.0021) ranging between May 19 and June 5. lt was similar 

In 1980, 1981, 1983 and 1984 but significantly later in 1982. 

Mallard 

The hatching period of the 195 Mallard broods sighted extended between May 21 and July 31, covering 

more than 2 months (Fig. 6.1 ). Average hatching date differed significantly between years ranging between 

June 4 and June 17 (F=6.82, p<0.0001). Hatching was significantly earlier in 1983 but was similar in the 

other years. Hatching was more spread out in 1980 and 1982 where the standard deviation of the average 

hatching date was respectively 14 and 15 days compared to between 9 and 11 days in the other years. 

This could be related to an unusually wet spring in1980 and to the unusually cold month of May in 1984. 

Both may have delayed the nesting of some birds andjor have been the cause of failure of some early 

nesting attempts thus increasing the number of renestings. 

Gadwall 

Thl~ earliest estimated hatching date of the 36 broods observed was June 19 and the latest was 

August 2. Average hatching date did not differ significantly between years (F = 1.0, P =0.4074) but there was. 

a trend toward earlier hatching in 1983 than in 1982 (Fig. 6.2). 
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Figure 6.0 Hatching chronology of Canada Goose. 
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Figure 6.1 Hatcing chronology of Mallard. 
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Figure 6.2 Hatching chronology of Gadwall. 



American Wigeon 

The hatching dates of the 180 broods seen during the study, ranged between June 4 and August 4. 

The average hatching date was not similar in all years (F=7.1, P<0.0001), being significantly earlier in 1983 

(Fig. €i.3). 

North11Un Pintail 

Only 20 broods of Northern Pintail were sighted. Hatching dates ranged between May 18 and July 19 

and the average yearly hatching date between June 4 and 15. 

Green-winged T'eal 

Th'e hatching period of the 123 broods of Green-winged Teal observed ranged between May 29 and 

Augus1t 4. Yearly average hatching dates ranged between June 19 and 28 and differed significantly in some 

years (F=5.0, P=0.0009, Fig. 6.4). As with the previous species, hatching was on average earlier in 1983 

than in the other years except for 1984 when the difference was not significant. 

Blue-winged Teal 

Blue-winged Teal were late migrants and nesters. The earliest hatching date among the 246 broods 

observed was June 15 and the latest August 10. Average hatching date differed significantly in some years 

(F = 6.4, P = 0.0001, Fig. 6.5). Contrary to most other species, there was no significant difference in average 

hatching date between 1982 and 1983. However, the average hatching date was significantly earlier in 1983 

than in 1980, 1981 and 1984 and earlier in 1982 than in 1984 and 1980. Nidiflcation of Blue-winged Teal 

was probably delayed in 1980 by the heavy rain that occurred that year, and in 1984 by the unusually cold 

weathnr in May. While cold weather in April of 1982 delayed nest initiation of early breeding species, it did 

not affect Blue-winged Teals. 
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Figure 6.3 Hatching chronology of American Wigeon. 
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Figure 6.4 Hatching chronology of Green-winged Teal. 
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Figure 6.5 Hatching chronology of Blue-winged Teal 



North~trn Shoveler 

Only 66 broC>ds of Northern Shoveler were seen during the study. Average hatching date differed 

signific:antly some years (F=5.6, P=0.0006), being later in 1984 than in any other year, and significantly 

earlier in 1983 than in 1980, 1981 and 1984 (Fig. 6.6). The late hatching observed in 1984 may be related 

to the unusually cold weather in May of that year. This cold period would have corresponded with the 

arrival of this species on the study area and may have caused some delays in nest initiation and laying. 

RedhE!ad 

Only 50 Redhead broods were seen. The earliest hatching date was May 25 and the latest July 25, 

indicating a long breeding period (Fig. 6.7). Sample sizes were adequate for yearly comparisons in only 

2 years: 1981, and 1983. The average hatching date differed significantly, being earlier in 1983 than in 

1981 (P<.0001). 

Ring-necked Duck 

Only 21 broods were seen in the study area. The earliest hatching date was June 1 0 and the latest 

July 2~i'. Average hatching date was similar in 1980, 1982 and 1984 but earlier in 1983 than in 1984. 

Canvasback 

Only 38 Canvasback broods were observed. The earliest brood hatched on June 2 and the latest on 

July 2·1. The yearly average hatching date is derived from relatively small sample sizes and ranges between 

June 11 and 25. There was no significant difference in the average hatching date between years mostly 

because of small sample sizes (Fig. 6.8). 

Scaup 

Dai:a for Scaup breeding chronology should be examined critically as in most years the field season 

was concluded before all broods had hatched. Of the 108 broods observed, the earliest hatched on 
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Figure 6.6 Hatching chronology of Northern Shoveler. 
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Figure 6.7 Hatcing chronology of Redhead. 
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Figure 6.8 Hatching chronology of Canvasback. 



June ~l:1 and the latest on August 26. Average hatching dates did not differ significantly between years 

(F=O.!'i, P=0.7316, Fig. 6.9). Thus, as with Blue-winged Teal, late nesting Scaups were apparently not 

affectE!d by April temperatures. 

Barrow's Goldeneye 

A 1total of 461 Barrow's Goldeneye broods was observed in the course of the study. The earliest 

hatching date was May 30 and the latest July 13. The yearly average hatching date differed significantly 

between years, ranging from June 14 to June 24 (F=15.7, p<0.0001). The average hatching date was 

signifh:antly earlier in 1983 and significantly later in 1982 than in any other year (Fig. 6.10). lt was similar 

In 1981, 1980 and 1984. The earliest hatching In 1983 corresponds with the warmest spring, while the late 

hatching In 1982 corresponds with the coldest spring (Appendix. 1). The unusually cold period in May 

1984 may have caused the more widespread hatching in 1984 than in 1983. 

Bufflehead 

The earliest hatching date recorded among the 368 Bufflehead broods observed was June 2 and the 

latest July 17. Yearly average hatching dates were similar to those of Barrow's Goldeneye and varied 

signifir:antly between years, ranging between June 16 and June 25 (F=12.6, P<0.0001, Fig. 6.11). The 

averane hatching was significantly earlier in 1983 than in any other year, and significantly later in 1982 than 

in 1981 and 1984 but not 1980. Between year differences in hatching dates parallel those of Barrow's 

Goldeneye, indicating that both species are similarly affected by weather. 

Rudd;\f Duck 

The number of broods observed on the study area ranged from 9 in 1980 to 32 in 1982 for a total of 

96 ow~r the 5 years of the study. The earliest estimated hatching date was June 20 and the latest was 

August 21. Average hatching dates did not differ significantly among years (F= 1.10, P-0.3479, Fig. 6.12). 
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Figure 6.9 Hatching chronology of Scaup. 
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Figure 6.11 Hatching chronology of Bufflehead 
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Appendix 7. Comparison of seasonal and annual fluctuations in waterfowl abundance in three 
adjacent areas near Riske Creek, B.C. 

7.1 Comparison of seasonal fluctuations in waterfowl abundance between three adjacent areas. 

The study area could be divided into three relatively distinct areas: Sheep Range, Becher's Prairie and 

Stack valloy (Fig. 1, Table 7.1 0). The Sheep Range area was characterized by a lack of forest. All ponds 

were open and usually lacking emergent vegetation. The area contained 25 ponds with 24 under 6 ha in 

size. The Becher's Prairie area was the core of the study area and contained 46 ponds 35 of which were 

under 6 ha in size. Most ponds were open, although not as exposed as on the Sheep Range. Several 

ponds had small clumps of trees along the edge. The Stack valley area was made up of three distinct 

areas and contained 44 ponds, 30 of which were under 6 ha. The majority of the ponds were partially 

surrounded by forest. 

I compared waterfowl fluctuations in these three sub-areas to determine whether similar fluctuations 

could be detected in these smaller survey units as in the larger unit. Also I wanted to compare the relative 

abundanc1:1 of some waterfowl species within these units. First, I looked at.seasonal fluctuations and then 

at yearly fluctuations. 

7.11 Barrow's Goldeneye 

Seasonal fluctuations in the number of Barrow's Goldeneye males in 1980 were greater in Becher's 

Prairie than in the two other sub-areas (Fig. 7.111 ). A decrease in the number of males in Stack valley 

between the third week of May and the first week of June 1980 was paralleled by an increase of the same 

magnitudElt in Becher's Prairie, suggesting movements between the two areas. The departure of the males 

occurred between June 5 and June 18 for all three sub-areas. 

In 1981, the pattern of seasonal fluctuation differed between areas (Fig. 7.111). The decline in the 

number of males in Sheep Range and Stack valley between May 16 and June 7 did not occur in Becher's 

Prairie. Between April 27 and May 16, 1981, the Stack valley area had the highest number of Barrow's 

GoldeneyE~ males and the Sheep Range area the lowest. 
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Tabl,;a 7.10 Number and identification of lakes included in the three sub- areas. 

Sub-area Number of Lakes Lake Numbers1 

Sheep Range 

Bechf.ar' s Prairie 

StacJk. valley 

Total 

25 

46 

44 

115 

87 to 111 

3 to 42, 53 to 55, 115, 116, 118 

1, 2, 43 to 52, 56 to 86, 112 

See Boyd and Savard 1987 for location of lakes. 
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Figure 7.111 Seasonal fluctuations in the number of Barrow;s Goldeneye males in 
the three sub areas in 1980 and 1981. 
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1982 was a relatively late year with some ponds still frozen in early May. The first area to open in the 

spring was Sheep Range, followed shortly by Becher's Prairie and Stack valley. This is reflected by the 

abundance of goldeneye in these areas in late April 1982 (Fig. 7.112). There were more male goldeneyes 

in She!ep Range in late April 1982 than in either 1980, 1981. By May 9 numbers of males had dropped to 

less than half in this area. Between April 29, and May 9, 1982, numbers of goldeneye males decreased in 

Becher's Prairie and increased in Stack valley, suggesting movement between the two areas .. 

7.12 Bufflehead 

The number of Bufflehead drakes decreased in all three sub-areas between April 25 and May 7, 1980 

(Fig. 7'.121). Few Bufflehead drakes frequented the Sheep Range area after this decrease in numbers. 

Fluctuations in the two other sub-areas differed significantly. As with Barrow's Goldeneye, a decrease in 

the number of males In Stack valley between the third week of May and the first week of June 

corresponded with an increase of similar size in Becher's Prairie. However, unlike Barrow's Goldeneye, the 

departure of males for their melting areas was not synchronous among the sub-areas, occurring earlier for 

the birds of Stack valley. 

In 1981, all three-sub areas showed a decrease in the number of Bufflehead niales in early May, as they 

did in 1980 (Fig. 7.121). Between May 16 and June 7, 1981, a decrease in Stack valley was paralleled by 

an increase in Becher's Prairie, suggesting movement between the two areas. 

Re,sults from 1982 confirm the presence ofmigrants in all three sub-areas in early spring (Fig. 7.122). 

The d1ecrease in the number of Bufflehead males in the Sheep Range area between April 27 and 29 

coincided with an Increase of similar numbers in Becher's Prairie during the same period, suggesting 

possible migrant movements between the two areas. In all three years Becher's Prairie supported the 

largest number of Bufflehead males, and Sheep Range the lowest. 
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Figure 7.112 Seasonal fluctuations in the number of Barrow's Goldeneye males in the three 
sub areas in 1982. 
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Figure 7.121 Seasonal fluctuations in the number of Bufflehead males in the 
three sub areas in 1980 and 1981. 
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7.13 Scaup 

No obvious seasonal patterns in the number of Scaup males could be identified in the Sheep Range 

sub-area in 1980 because of low numbers (Fig. 7.131). There was an obvious increase in the number of 

males between April 22 and April 25 in the Becher's Prairie sub-area but not in Stack valley. The departure 

of migrants from the study area was detected similarly in both Becher's Prairie and Stack valley. 

In 1981, the departure of spring migrants was only obvious in Becher's Prairie and may have occurred 

earlier than April27 in the two other sub-areas (Fig. 7.131). There was a small influx of males in the 

Becher's Prairie and Sheep Range areas between May 19 and June 7. 

In 1982, a late spring, all three areas reflected the arrival and departure of migrants (Fig 7.132). Sheep 

Rl!lnge was again the first area used in the spring. 

7.14 !Mallard 

Th<e number of Mallard males decreased between April 22 and April 25, 1980 in all three sub-areas 

(Fig. 7.141). Becher's Prairie differed from the two other sub-areas in terms of use by Mallard males. The 

numbrtr of Mallard drakes increased steadily and significantly between the second week of May and June 

18 to apparently decrease drastically by July 2. This decrease may represent not only a movement of 

males out of the area toward melting lakes, but also a decrease in the conspicuousness of males mol~ing 

on the study area. 

In 1981, the number of Mallard drakes on the study area was greatly reduced (maximum of 320 in 1980 

for only 110 in 1981). Number of drakes increased in all three sub-areas during May and even in June in 

Stack valley and Becher's Prairie (Fig. 7.141 ). Numbers decreased in all areas between June 19 and 

July 7, 1981. 

In 1982, the seasonal fluctuationpattern is more defined and similar in all three sub-areas (Fig. 7.142). 

The number of males decreased between April 29 and May 9, remaining stable until May 15. Between May 

15 ancl May 25 there was an increase in the number of males, followed by a greater increase between May 

25 and June 24. 
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Figure 7.131 Seasonal fluctuations in the number of Scaup males in the three 
sub areas in 1980 and 1981. 
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Figure 7.132 Seasonal fluctuations in the number of Scaup males in the three sub areas in 1982. 
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Figure 7.141 Seasonal fluctuations in the number of Mallard males in the three 
sub areas in 1980 and 1981. 
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Figure 7.142 Seasonal fluctuations in the number of Mallard males in the three sub areas 
in 1982. 



· 7.15 American Wigeon 

Migrants were numerous in late April, 1980 in Becher's Prairie but not in the other two sub-areas and 

they left Bechers Prairie by May 7 (Fig. 7.151). Numbers of males remained more or less stable until early 

June and increased in Becher's Prairie and Sheep Range. between June 5 and June 18, 1980. 

Similar patterns were observed In 1981 with only Becher's Prairie showing any significant fluctuation 

in wigeon numbers (Fig. 7.151). In 1982, there was an obvious decrease in number of American Wigeon 

males between April 29 and May 15 (Fig. 7.152). As in 1981, numbers of males increased again between 

May 25 and June 25 In Becher's Prairie. 

7.16 Blue-winged Teal 

The arriVal pattern of Blue-winged Teal drakes I~ 1980 was similar in all .three sub-areas, with numbers 

building up until the end of May (Fig. 7.161 ). The number of Blue-winged Teal males stabilized in Sheep 

Range and Stack Valley in the first week of June but continued to increase in Becher's Prairie until June 18. 

In 198:2, the arrival patterns of Blue-Winged Teal males was similar in all three sub-areas and numbers 

had stabilized by June 7 (Fig. 7.162). In 1982 again patterns were similar between sub-area until May 25. 

Between May 25 and June 24 numbers of Blue-winged Teal Increased In Becher's Prairie while decreasing 

in the two other areas. 
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Figure 7.151 Seasonal fluctuations in the number of American Wigeon males in the 
three sub areas in 1980 and 1981. 
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Figure 7.152 Seasonal fluctuations in the number of American Wigeon males in the three 
sub areas in 1982. 
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Figure 7.161 Seasonal fluctuations in the number of Blue-~inged 
Teal males in the three sub areas in 1980 and 1981. 
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Figure 7.162 Seasonal fluctuations in the number of Blue-winged Teal males in the three 
sub areas in 1982. 



7.2 Comparison of annual fluctuations in waterfowl abundance between three adjacent areas. 

A) M1~llard 

Ye!arly fluctuations in numbers of Mallard drakes differed between each area (Fig. 7.21). All areas 

showe!d a decrease in Mallard abundance from 1980 to 1981. The decrease continued in 1982 in Bechers 

Prairie, but not in the other two areas. From 1982 to 1984, Bechers Prairie ana Stack valley had similar 

fluctuations in Mallard numbers but the number of Mallard drakes in Sheep Range was low and did not 

show any increase during this period. 

B) An1erican Wigeon 

Numbers of wigeon drakes were lowest in the Sheep Range area, showing little yearly variation 

(Fig. 7.21). Numbers were greatest in Bechers Prairie where they fluctuated significantly between years. 

Numb1:!rs of wigeons were intermediate in Stack valley, with a different pattern of yearly fluctuations. 

C) Bc11rrow's Goldeneye 

Hiqhest numbers of Barrow's Goldeneye occurred in the Stack valley area and the lowest were in the 

Sheep Range area (Fig. 7.22). As with Mallard and wigeon, yearly fluctuations were most obvious in high 

density areas. Yearly fluctuations were significant in Stack valley and Bechers Prairie but not in Sheep 

Range. 

D) Bufflehead 

·Tracking of yearly fluctuations in the number of Bufflehead drakes differed among areas, being similar 

in sorne years and different in others (Fig. 7.22). All three areas show a slight increase from 1981 to 1982, 

but atter 1982 the three areas had slight pattern fluctuations. 
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Figure 7.21 Annual fluctuations in the number of Mallard and American Wigeon 
males in the three sub areas. 
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Bufflehead males in the three sub areas. 

93 



Appendix 8. Comparison of seasonal and annual fluctuations in waterfowl counts on small 

(<6 ha) lakes and large (>6 ha) lakes. 

8.1 Seas,onal fluctuations in numbers 

Counts on lakes smaller than 6 ha were usually easier than those on larger lakes. I thus compare here 

whether counts on both types of lakes show similar seasonal patterns for a few selected species. 

A) Mallard 

In 1980, seasonal fluctuations in the number of Mallard males were similar on lakes smaller than 6 ha 

and on larger lakes (Fig. 8.11 ). However, between June 18 and July 2, the number of males decreased 

from over 230 to less than 60 on large lakes, but only from 200 to 140 on small lakes. 

In 1981 patterns were similar on both type of lakes with the exception that between May 16 and June 

7 there was no increase on large lakes compared to more than a doubling in numbers on small lakes 

(Fig. 8.11) . 

B) Green-winged T'eal 

Seasonal fluctuations in the number of Green-winged Teal males were very. similar on both lake sizes 

in both 1980 and 1981 (Fig. 8.12). 

C) Blue-winged Teal 

Again no differences in patterns of fluctuation between small ( < 6 ha) and large lakes ( > 6 ha) in 1980 

(Fig. 8.13) However, in 1981 numbers of Blue- winged Teal males increased between June 19 and July 

7 on small lakes but not on large lakes (Fig. 8.13). Also, in both years there were more teals on small than 

large lakes. 

D) American Wigeon 

In both 1980 and 1981, numbers of American Wigeon males fluctuated more widely on large lakes 

(Fig. 8.14). In late April1981, there was a large number of migrants on the large lakes of the study area 

and their numbers decreased rapidly in early May. Although on a smaller scale, counts on smaller lakes 
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Figun! 8.11 Seasonal fluctuations in the number of Mallard males on small and 
large lakes in 1980 and 1981. 
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Figure 8. l2 Seasonal fluctuations in the number of Green-winged Teal males on 
small and large lakes in 1980 and 1981. 

96 



N 
u 
M 
B 
E 
R 

0 
F 

M 
A 
L 
E 
s 

N 
u 
M 
B 
E 
R 

0 
F 

M 
A 
L 
E 
s 

400 

350 

300 

250 

200 

150 

100 

50 

0 
APRIL 15 MAY 1 

400 

300 

200 

100 

BLUE-WINGED TEAL 1980 

MAY 15 JUNE 1 

DATE 
JUNE 15 

~sMALL LAKES +LARGE LAKES 

BLUE-WINGED TEAL 1981 

JULY 1 JULY 15 

o~J_~J_~J_~J_~J_~J_~J_~J-~-L~-L~-L~-L~-~~-L~~ 

APRIL 15 MAY 1 MAY 15 JUNE 1 

DATE 
JUNE 15 

~SMALL LAKES +LARGE LAKES 

JULY 1 JULY 15 

Figure 8.13 Seasonal fluctuations in the number of Blue-winged Teal males on 
small and large lakes in 1980 and 1981. 
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Figure 8.14 Seasonal fluctuations in the number of American Wigeon males on 
small and large lakes in 1980 and 1981. 
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reflected this pattern. Migrating American Wigeons appear to favour large lakes over smaller ones in the 

study area. 

E) Ring-necked Duck 

In 1980, fluctuations in numbers of Ring-necked Duck males were similar on small and large lakes in 

late April and early May (Fig. 8.15), the number of males decreasing between April25 and May 7. In early 

June, however, the number of male Ring-necked Ducks increased on large lakes, while decreasing on 

small lakes. This may reflect males concentrating on some large melting lakes. 

In 1981, patterns differed with an increase in the number of males on large lakes between April27 and 

29 bu1 a significant decrease during the same period on small lakes (Fig. 8.15). The departure of migrants 

betwel~n April 29 and May 10 was obvious on both lake sizes. Patterns in June 1981 differed from those 

of 1980 with an increase in the number of males on both types of lake. However, the decrease observed 

betwe,~n June 19 and July 8 on small lakes but not on large lakes strengthened the hypothesis that large 

lakes are preferred by Ring-necked Duck males for their molt. 

F)· Sc:aup 

Fluctuations in the number of Scaup males was similar on small and large lakes both in 1980 and 1981 

(Fig. €1.16). The departure of spring migrants was obvious on both types of lakes and the increase in the 

numbnr of males in early July 1981 occurred on both small and large lakes. 

G) Bufflehead 

The departure of spring migrants and the departure of Bufflehead males from the study area was clear 

on both small and large lakes in both years (Fig. 8.17). Of interest, is an increase in the number of males 

in late May, early June on large lakes, coupled with a decrease of similar magnitude on small lakes. lt 

suggests a movement of birds from small to large lakes. 

H) Barrow's Goldeneye 

In 1980, fluctuation patterns in the number of males was similar in late April and early May on small and 

large lakes (Fig. 18). Numbers of males were equally abundant on these lakes. As with Bufflehead, there 

was an increase on large lakes coupled with a similar decrease on small lakes in the number of males in 
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Figure 8. t5 Seasonal fluctuations in the number of Ring-necked Duck males on 
small and large lakes in 1980 and 1981. 
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FigurE'~ 8.16 Seasonal fluctuations in the number of Scaup males on small and 
large lakes in 1980 and 1981. 
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Figure 8.17 Seasonal in the number of Bufflehead males on small and large lakes 
in 1980 and 1981. 
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Figure 8.18 Seasonal fluctuations in the number of Barrow's Goldeneye males on 
small and large lakes in 1980 and 1981. 
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mid May and early June, indicating that large lakes are used for staging before the departure toward 

melting areas. 

In 1981, there were fewer males on small lakes than on large ones (Fig. 18). Numbers of males 

remained stable from late April to mid May on small lakes but increased on large lakes. The departure of 

males for their melting areas was detected on both small and large lakes. 

8.2 Annual fluctuations in numbers 

A) Mallard 

In all years more Mallards were seen on lakes <6 ha than on the larger lakes of the study area 

(Fig. 8.21). Yearly fluctuations in the number of males were similarly monitored on large and small lakes. 

B) Ameriican Wigeon 

Unlike Mallards, American Wigeon males were more numerous on the larger lakes of the study area 

(Fig. 8.21). However, as with Mallards, counts of males on small and large lakes reflected similar yearly 

fluctuations. 

C) Barrow's Goldeneye 

There were slightly more male Barrow's Goldeneye on large lakes than on small ones, but the 

differences varied between years (Fig. 8.22). Yearly fluctuations differed between small and large lake 

counts: counts on small lakes indicated a decrease in the number of Barrow's Goldeneye from 1980 to 

1982, whe1reas counts on large lakes indicated the reverse. The increase in the number of males from 1983 

to 1984 on large lakes was not detected on small lakes. 

D) Bufflehead 

Like Barrow's Goldeneye, Bufflehead drakes were more numerous on large lakes than on small ones 

(Fig. 8.22). Yearly fluctuations differed between the two sizes of lake, being more variable on large lakes. 
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Figure 8.21 Annual fluctuations in the number of Mallard and American Wigeon 
males on small and large lakes. 
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Figure 8.22 Yearly fluctuations in the number of Barrow's Goldeneye and 
Bufflehead males on small and large lakes. 
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