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USE OF THE UPPER ARROW RESERVOIR AT REVELSTOKE, B.C. 
BY WATERFOWL AND OTHER WATERBIRDS 

By Ellen M. Tremblay 
P.O. Box 5121, Station B 
Victoria, B.C. V8R 6N4 

INTRODUCTION 

Waterfowl migration in the southern interior of British Columbia has been described by a few authors (e.g. 
Bellrose 1976, Erskine 1964, Myres and Cannings 1971), but very little has been published about the Revelstoke 
area. The purpose of this survey was to determine use by waterfowl of the Upper Arrow Reservoir at Revelstoke. Due 
to hydroelectric development, this site contains the only sizable wetlands in Canada along the Columbia River 
downstream from Donald (Bonar 1978). A number of different groups have shown an interest in this area. Dust 
control during periods of low water has been an ongoing concern to B.C. Hydro and the City of Revelstoke. The area 
has been suggested for potential development and it is used on a regular basis by various meationists. It is therefore 
important to understand how waterfowl use the area and how this use might be affected by other interests. 

The study area includes seasonally flooded areas on the Upper Arrow Reservoir at Revelstoke fiom the 
Revelstoke Aqort south for 12 lan, and addresses the following questions: 1) Which species of waterfowl and other 
water-oriented birds use the study area? 2) How do the number of species and individuals fluctuate over the course of 
the year? 3) How do the water levels in the reservoir affect the waterfowl numbers? 4) What other Eactors affect the 
numbers and movement of the waterfowl? 

METHODS 

The Revelstoke wetlands were surveyed fiom the road twice a month, as close as possible to the first and 
15th, fiom January 1991 to Apnl 1992. Using binoculars and a 20X or 25X telescope, observers recorded all 
waterfowl in the area by species and numbers. If visibility was obscured by rain, snow, fog or wind, the survey was 
postponed to a day when an m a t e  m t  could be made. The survey area was divided into six distinct zones, and 
records were kept of the numbers of individuals in each zone. In addition to the wetlands surveys, fields adjacent to 
the study area were checked during the months of September and October. Mrs. Johnston's Grade 2 & 3 class fiom 
Arrow Heights Elementary School counted the Canada Geese on a horse pasture on the corner of Nichol Road and 
Camozzi Road on a weekly basis fiom September 4 to October 30th All the Canada Geese (Branta canadensis) on 
fields and in the wetlands in the Revelstoke area were counted during a census on October 5, 1991. Water levels of 
the reservoir on count days, as measured at Fauquier, B.C., were obtained fiom B.C. Hydro. 

Between January 1, 1991 and Apnl 15, 1992, 32 surveys were conducted. A total of 43 species of 
waterbirds were observed: 24 species of waterfowl (Tables 1 and 2) and 19 species of other waterbirds (Tables 3 and 
4). Aggregate numbers of waterfowl (Figure I), total number of waterbird species @gure 2), and water levels mgure 
3) were recorded on each survey. The six most fiquently observed species of waterfowl in order of fiquency were 
Mallard (Anas platyhynchos), Canada Goose, American Wigeon (Anas americana), Common Merganser CMeraus 
merganser), Ring-necked Duck (Avthva collaris), and Green-winged Teal (Anas crecca). The two most abundant 
species were the Canada Goose and Mallard. Canada Geese, Mallards, Green-winged Teal, and Cinnamon Teal 
(Anas q m t e r a )  were observed with young. Mrs. Johnston's class recorded between 108 and 358 Canada Geese 
during five surveys of the pasture on the corner of Nichol Road and Carnozzi Road when the water was above the 
439.5 m level Figure 4). In the first survey of this field done after the water dropped below 439.5 m, only nine geese 
were reported; in three subsequent surveys, no geese were reported there, and the water level in the Upper Arrow 
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Reservoir continued to drop. There was a sizeable increase in numbers of waterfowl during the spring migration, 
April 1,199 1, but no corresponding increase during the fall migration (Figure 1). 

On October 5, 1991, a total goose survey was done when the water level was 439.9 m, and 86% of the 918 
geese counted that day were observed in various fields, while the remaining geese were observed on wetlands. Unlike 
the winter months of 1991, when all the wetland habitat was snow and icebound, there was open water in most of 
the survey area throughout the winter of 1992. The area sustained a large overwintering population of Canada Geese 
and Mallards, and there was not as pronounced a spring migration as there was in 1991. 

In 10 of the last 15 years, water levels in the Upper Arrow Reservoir have risen above the critical 439.5 m 
level as follows: in 1980, for four months; in 1981, for four months; in 1982, for three months; in 1983, for three 
months; in 1990, for four months; and in other years for shorter periods (B.C. Hydro, unpublished data). 

DISCUSSION 

The wetlands in the Revelstoke area are the only wetland habitat suitable for use by waterfowl along the 
Columbia hver between Donald, B.C. and the United States border. This area is critical as a staging area for spring 
migrating waterfowl and has the potentla1 for use during the fall migration if the water level is below the 439.5 m 
mark. 

Other waterbirds known to nest in this wetland area, but not observed during the surveys, include: 
Pied-billed Grebe (Podilynbus -podiceps), Wood Duck (Aix s p s a ) ,  Osprey (Pandion haliaetus), American Coot 
CFulica americana), Killdeer (-s), Spotted Sandpiper (Actitis macularia), Belted Kingfisher 
(Cervle alcym), and the most northerly breed'ing colony of Great Blue Herons (Ardea herodias) on the west arm of 
the Columbia River (John G. Woods, unpublished data). 

Water levels in the Upper Arrow Reservoir are critical to the ability of waterfowl to use the wetlands in the 
study area. The wetlands are unable to sustain a waterfowl population when the water level is above 439.5 m. The 
Canada Geese and dabbling ducks are particularly affected by high water levels, as they are not able to reach far 
enough below the water's surEace to secure their food supply. The geese are forced to feed in local fields, and by 
September 14, 1991, when the water was at 440 m, all Mallards but 5 disappeared firom the survey area. 

Mallards and Canada Geese appear to have suffered less habitat l m  than other waterfowl as a result of 
flooding by hydroelectric development in the Columbia Basin (Smith et al. 1989). They are able to forage in farmers' 
fields during periods of high water. This could explain why they are the most abundant and firequently observed 
waterfowl in our study area. Other waterfowl suc41 as Green-winged Teal and Northern Shoveler must feed in 
shallow wetlands, and may be unable to adapt to high water conditions (Smith et al. 1989). In 1991, Green-winged 
Teal and Cinnamon Teal were not observed in the study area after the water reached the 439.3 m level, except for 
very small numbers during the fall migration. 

Early studies of waterfowl in the north end of the Upper Arrow Reservoir indicate the preference by 
waterfowl for water under the 439.5 m level. During years when favourable habitat was available due to lower water 
levels, between 1000 and 2800 birds were observed regularly during the fall migration, but in years when the water 
was above the critical 439.5 m level, large numbers of waterfowl did not stage at Revelstoke (Bonar 1984). 

Waterfowl use of the airport wetlands (one section of the 1991 -1992 study area) during the spring migration 
varied firom 950 in 1977 to 3094 in 1981 (Bonar 1984). Surveys were done on a more regular basis in 1981, and this 
may account for the increase in numbers. The maximum number of birds counted in 1991 in the airport wetlands 
was 683, and the maximum total number of birds counted in the study area was 267 1. It is not known how the survey 
methods used in 1977 and 198 1 compare with those used in 199 1. To illustrate the potential use of the Upper Arrow 
Reservoir by waterfowl migrants, an aerial survey was done firom the Revelstoke airport to the head of Arrow Lakes 
on Apd 18, 1979, in whi& 8627 ducks, 2044 geese, and 18 swans, for a total of 10,689 birds were counted 
(B.C.Hydro, unpublished data). The water level was 427.7 m. For two months in the spring of 1992, over 60 Tundra 
and Trumpeter Swans (Cynus columbianus and C. buccinator) used the airpa wetlands as a staging area during the 
spring migration. Of these, 14 were marked and banded Trumpeter Swans that had been moved the previous fall 
from West Yellowstone, Montana to Summer Lake, Oregon, in an attempt to divers@ their wintering grounds. This 
was a joint project undertaken by the Canadian Wildlife Service and the U.S. Fish and Wildlife Service. As their 
wintering ground is diiectly south of the Columbia River in Oregon, their probable migration route was north to the 
Columbia River and along the Columbia Valley to Revelstoke. If the Upper Arrow Reservoir is of a height that 
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makes it uninhabitable to waterfowl during the fall migration, where will these bids stage if they follow the same 
migration route south? 

To fflustrate the range of areas used by waterfowl that have passed through Revelstoke, Canada Geese 
banded at Revelstoke have been recovered in central Alberta, northern Montana, Colorado, northern Idaho, 
Washington, and Oregon. Also, a W a r d  from Revelstoke was recovered near Chicago, Illinois (John G. Woods, 
Canadian Parks Service, unpubl. data). 

During the winter of 1991-1992, much of the Revelstoke wetlands were f3ee of ice and snow, and a large 
number of waterfowl, especially Canada Geese and Malbtds. were resident for the winter. Censuses during the 
spring migration of 1992 were lower by approximatdy Im in&- IBPn in 1991, and indicated that many buds 
migrated from the Revelstoke wetlands rather than h q b  M. 

There is potential for environmentally r-e &v&pment d the Upper Arrow Reservoir. As dust 
conuol continues to be a concern of B.C. Hydro and rbz City of R- additional wetland areas could be created 
with dykes around the dust problem areas. There is evidence of erosion of the wetlands other than that made obvious 
by the dust storms For the protection of the existing wetlands, therefore, it is important they be stabilized, possibly by 
dykes and water flow regulation. A carefully planned trail system could be built, taking into consideration the 
interests of b i ,  naturalists and other rmeationists. If blinds were constructed at strategic spots, observation of the 
waterfowl would be possible by school groups, naturalists, and those who appreciate seeing nature at close range. The 
maximum water level in the reservoir could be lowered by less than 1 m. In the last six years, only in 1990 and 199 1 
has the wales level risen above 440 m. From 1986 to 1989, the maximum water level in the reservoir was below 440 
m, and therefore less than 0.5 m above the maximum level of 439.5 m that is able to sustain Canada Geese and 
Mallards, and 0.7 m above the maximum sustainable level for Green-winged Teal and Northem Shovellers. 

Before any action is taken in the wetlands of the Upper Arrow Reservoir, the waterfowl which are 
dependent on them must be taken into full consideration, and the area's significance as the only sizeable waterfowl 
staging area along the west arm of the Columbia River in Canada must be taken into full account. 
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I Table 1 

Ispeeies* and numbers of waterfowl observed on the Upper Arrow Reservoir at Revelstoke, 1991. 

SPECIES 

Tundra Swan - .~ .---- - . - . - - - 
Tiumpter Swan 
Greater White-fronted Goose 
Ross' Goose 
Canada Goose 

. - - - . - - -.-- - 
Wood Duck 
Green-winged Teal - -  - -.- -- 
Mallard 
Northern Pintail 

- ---- 
Blue-winged ~ e a r  
Cinnamon Teal 

~ -. - -. - . - 
Northern Shoveler 
Gadwall 

- - -- - - ..- 
~ m e r i c a n ~ i g e o n  
Canvasback 

. -- - - . - < - - - 
Redhead 
Ring-necked Duck - -  .~--- 

Lesser Scaup 
Common Goldeneye 

. . . - - - - - 
Barrow's Goldeneye 
Bumehead 

- -. . .. 
Hooded  ergh her' ' 

I Common Merganser 
.. - - 

Ruddy Duck 

* Snow Goose and Eurasian Wigeon also recorded in study area outside of count dates; Bar-headed Goose, Oldsquaw, Red-breasted Merganser and Greater Scaup 
have been seen during previous years. 4 
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Table 3 

Species* and numbers of water birds other than waterfowl observed on the Upper Arrow Reservoir at Revelstoke, 1991 

SPECIES COUNT PERIOD 

Western Grebe 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2 0 0 3 2 0 0  
at Blue Her 

(~e l t ed  Kingfisher 0 0 0 0 0 0 0 0 0 0 0 1 1 1 2 1 0 0 0 0 0 0 0 0 )  

* American white pelican, sandhill crane, American avocet, semipalmated plover, marbled godwit, lesser golden plover, long-billed curlew, greater yellowlegs, solitary sandpiper, 
red-necked phalarope, short-billed dowitcher, dunlin, semipalmated sandpiper, pectoral sandpiper, Bonapart's gull, california gull, herring gull and black tern have 
been observed in study area but outside of count dates. Pacific loon, American bittern and sanderling have been observed during previous years. 



Table 4 

Species and numbers of water birds other than waterfowl observed on the Upper Arrow Reservoir at Revelstoke, 1992 

Common Loon 
pied-billa-&=- 
Homed Grebe 
Red-necked Grebe 
Western Grebe 
Great Blue Heron 
Osprey 
Bald Eagk 
Northern Hanier 
Son 
American Coot 
Killdeer 
Lesser Yellowlegs 
Yellowlegs sp 
Spotted Sandpiper 
Sandpiper sp 
Common Snipe 
Wilson's Phalarope 
Ring-billed gull 
Herring Gull 
Gull sp 
Belted Kin&& 

:OUNT PERIOD 
J-1 6 1 5  F-1 F-15 M-1 M-15 A-1 A-15 M-1 M-15 J-1 J-15 J-1 J-15 A-1 A-15 S-1 S-15 0 -1  0-15 N-1 N-15 D-1 D-15 

0 0 0 0 0 0 0 0 -  - ----_ _ -- ---- --- - . .- . - --+--- - - - 
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Figure I 

Aggregate Waterfowl Counts, Revelstoke 
January 1991 to April 1992 

- 
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January 1,1991 to April 15,1992 

Figure 2 

Number of Waterbird Species, Revelstoke 1991 - 1992 

Waterfowl 0 Non Waterfowl 
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January 1,1991 to April 15,1992 
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Figure 3 

Water Levels in Upper Arrow Reservoir, Revelstoke 
January 1,1991 to April 15,1992 
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January I, 1991 to April 15,1992 

Figure 4 

WEEKLY CANADA GOOSE COUNTS 
J & J's Field, Revelstoke, B.C. 

Sept - Oct, 1991 

Mrs. Johnston's Grade 213 


