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ABSTRACT 

Four replicate surveys were flown in May 1989 on selected 
boreal forest wetlands in the Liard Plain and Teslin River Basin of 
northern British Columbia. In the 812 km2 Liard Plain study area, 
population estimates ranged from 856 (k240) pairs on the fourth 
survey to 1647 (f424) pairs on the second survey. In the 812 km2 
Liard Plain study area, population estimates ranged from 2089 
(i688) pairs on the first survey to 2691 (f1332) pairs on the third 
survey. Stratifying by wetland size did not improve the precision 
of the population estimates. Density estimates ranged from 2.0 - 
2.2 pairs/km2 in the Liard Plain to 2.3 - 2.6 pairs/km2 in the 
Teslin River Basin. The most common species observed in both study 
areas were Scaup, Mallard and Goldeneye. Common Loon and Pacific 
Loon were frequently observed in the Liard Plain. 

The precision of the population estimates for the two areas 
surveyed could be improved by increasing sample size with an 
extended range helicopter (or fuel caches), but the cost would be 
much higher. Helicopter surveying is the only feasible method to 
use in these low density wetlands. Fixed wing transects would 
require too much time to cover a sufficient number of wetlands, and 
very few of the wetlands are accessible for roadside surveys. A 
mapping exercise is recommended to produce realistic breeding 
population estimates for the Northern Boreal Mountains Ecoprovince 
of northern British Columbia. 

Quatre recensements par repetition ont et6 effectues par les 
airs en mai 1989 au-dessus de certains terrains marecageux de la 
for& boreale de la plaine de la Liard et du bassin de la Teslin au 
nord de la Colombie-Britannique. Dans la superficie de 812 km2 
recensee au-dessus de la plaine de la Liard, le compte de la 
population se situait entre 856 paires (k240) au quatrigme 
recensement et 1647 paires (+424) au deuxigme recensement. Dans la 
mQme zone, le compte de la population se situait entre 2089 paires 
(+688) au premier recensement et 2691 paires (f1332) au troisieme 
recensement. La stratification par superficie n‘a pas ameliore la 
precision des donn9es. La densite de la population variait entre 
2 et 2,2 pairs/km2 dans la plaine de la Liard et 2,3 et 2,6 
pairs/km2 dans le bassin de la Teslin. Les especes les plus 
communement observges lors de ces deux recensements furent le 
morillon, le canard colvert et le garrot 5 oeil d‘or. Des huarts 
h collier et des huarts du Pacifique ont souvent &e observCs dans 
la plaine de la Liard. 

La precision des donnees dgmographiques pour les deux zones 
recensQes pourrait &re amelior6e si on pouvait augmenter la 
superficie de la zone recensee avec un helicoptgre ayant un plus 
grand rayon d’autonomie (ou des caches ii carburant), mais ceci 
augmenterait considerablement les coQts de recensement. Le 
recensement par helicopt&re est la seule methode pratique pour 
l‘dtude des populations de faible densiti! vivant dans les zones 
margcageuses. Des transects par avoin demanderaient trop de temps 
pour qu‘on puisse couvrir un nombre suffisant de terrains 
margcageux et trgs peu de terrains marecageux sont accessibles par 
la route. Un exercice de cartographie est recommandd pour 
faciliter la production d’etudes demographiques realistes pour la 
l’ecor6gion des montagnes boreales du nord de la Colombie- 
Britannique. 
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INTRODUCTION 

Background 
In the spring of 1989, Canadian Wildlife Service initiated 

a surveys of breeding waterfowl to estimate populations in selected 
areas of northwest British Columbia. The secondary objective of 
the study was to determine the species composition of waterfowl 
breeding in these areas. Two study areas were chosen to represent 
boreal forest wetlands between 600m and 800m elevation; south of 
Teslin Lake in the headwaters of the Teslin River (referred to 
herein as the Teslin River Basin) and southwest of Watson Lake in 
the Liard Plain (Figure 1). Ducks Unlimited Canada (Yukon) 
provided funding for surveys in the Liard Plain. 

Prior to this study, the only detailed survey conducted in 
this area was in the Teslin River corridor, where the focus was 
primarily on geese (McEwan and Johnston 1983). Ducks Unlimited 
did a reconnaissance flight in the B.C. portion of the Teslin River 
Basin in the summer of 1984. Canadian Wildlife Service conducted 
staging surveys in the same area in fall 1988 and spring 1989. 

This technical report contains a brief review of survey 
methodologies, and the results of breeding pair surveys conducted 
in northwest B.C. Total numbers and mean number of birds per 
wetland are presented for total birds observed as well as for 
indicated pairs. Breeding population estimates for the two study 
areas are also presented. 

Breeding Pair Survey Methodology 
Aerial surveys have been used extensively throughout North 

America to obtain estimates of waterfowl breeding populations. 
Transect surveys are often flown over vast wetland complexes, but 
block surveys or surveys of individual wetlands have also been used 
(Dennis et. al. 1989). 

Most breeding pair surveys are conducted by small fixed wing 
aircraft, and a sightability correction factor is applied 
(U.S.F.W.S. and C.W.S. 1987). These correction factors are 
somewhat standardized, and do not account for the variation in 
northern boreal forest wetland areas. Some recent survey trials 
have used helicopter surveys to determine the sightability 
correction factor for extensive fixed wing surveys (Hines et. al. 
1989). The underlying assumption is that surveys done by 
helicoptor sight all of the birds on a given wetland (Hines et. al. 
1989; Ross 1985). 

In the past, most surveys were flown once, or at most twice, 
to include both early breeders (most dabblers) and late breeders 
(most divers). Population estimates based on a single "point in 
time" may not accurately reflect the true population, due to annual 
variation in timing of migration and/or the presence of migrants 
(ie. non-breeders) in the wetlands surveyed. Ideally, surveys 
should begin before males desert incubating females and after non- 
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breeding migrants have passed through the survey area. If only one 
survey is done, it is difficult to chose a time that is suitable to 
all species (Ross 1987). 

an accurate estimate of the number of breeding pairs of waterfowl 
in south central B.C. (McKelvey et al. 1989). The standard 
proceedure has been to survey several wetlands from the ground 
repeatedly over a 6 week period, to include both early and late 
breeders in the estimate. This method of replicate surveys was 
adapted and applied to wetlands in the boreal forest of northwest 
B.C. in the spring of 1989. 

More recently, survey methodologies have been refined to get 

Study Areas 
Both study areas were located in the Northern Boreal Mountains 

ecoprovince of northern B.C. The Liard Plain study area is part of 
the Liard Basin ecoregion. The Teslin River Basin study area is 
found in the northern extent of the Stikine Plateau ecosection 
(Campbell et a1 1990). 

Wetlands in the Liard Plain and Teslin River Basin are 
typically small (less than 15 hectares), shallow and scattered, 
with varying amounts of emergent vegetation. Some common species 
of emergent vegetation in the Teslin River Basin include C a r e x  
r o s t r a t a ,  E q u i s e t u m  f l u v i a t i l e ,  and C .  a q u a t i l i s .  Floating leaved 
macrophytes include Nuphar sp. and Polygonum amphibium (McEwan and 
Johnston 1983). Willow shrubs are common in wet areas, and upland 
vegetation is primarily spruce and aspen. 

The irregular hummocky terrain in the Liard Plain is 
characterized by eskers, kettles and abandoned river channels 
resulting from glacial, fluvioglacial and post-glacial erosion and 
deposition (Gabrielse 1963). Surficial features in the Teslin 
River Basin include kame and kettle topography, moraines, 
shorelines of glacial lakes and esker complexes (Gabrielse 1969). 
The source of these features is primarily glacial drift and 
alluvium (Aitken 1959). There are a few larger, deeper lakes found 
throughout the study areas. 

METHODS 

Survey Method 
Prior to surveying, wetlands were stratified on 1:50,000 

topographic maps into 3 different sizes to reduce variance of the 
sample population (Doyle et. al. 1987; Rutherford and Hayes 1976). 
The size classification was less than or equal to 1.5 hectares, 1.5 
to 15 hectares, and greater than 15 hectares up to 300 hectares. 
The larger lakes (>300 hectares) were excluded from the survey 
sample because it was not feasible to get an accurate count of 
waterbirds. The total land area of each study area was 
approximately 812 km2 for the Liard Plain and 1175 km2 for the 
Teslin River Basin. Within each size category, a sample of 
wetlands were chosen randomly and the most direct flight line was 
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mapped out. However, the time required to survey each wetland was 
underestimated. Flight lines were therefore modified and more 
distant wetlands were omitted once the survey was underway. 

Selected wetlands in the Liard Plain and the Teslin River basin 
were surveyed in a Bell 206 helicopter every 6 days, for a total of 
4 replicate surveys between May 11 and 30. In the Liard Plain, 
wetlands were surveyed on May 11, 17, 23 and 29. Wetlands in the 
Teslin River Basin were surveyed on May 12, 18, 24 and 30. 

Observers were seated right front and right rear in the 
helicoptor. All navigation was done by the observer in the right 
front using 1:50,000 topographic maps. Each wetland was circled by 
helicoptor, except for a few narrow wetlands which were flown 
through the middle lengthwise. When large groups of waterfowl were 
encountered, the helicopter hovered in one place for several 
seconds. Number, species and sex of birds were recorded into a 
tape recorder by both observers. The front observer recorded birds 
seen along shore, while the rear observer recorded birds seen 
offshore. The number of birds observed were classified as observed 
pairs, indicated pairs, total males and all birds. "Observed 
pairs" included territorial pairs and other obviously isolated 
pairs which were separate from other groups or individuals. 
"Indicated pairs" included observed pairs plus males in groups of 
less than 5. "Total males" included lone males, males in groups, 
and paired males. "Total" birds included all birds seen on a 
survey. Wetland characteristics were recorded primarily by the 
rear observer. 

Data Analysis 
All data were transcribed from tapes to coding sheets and 

entered on a SAS data base on the Yukon Government mainframe 
computer. Data summaries and analyses were produced using SAS (SAS 
Institute 1985). 

Means for species and species groups were calculated over the 
4 replicate surveys and by wetland. Standard Error as a percent of 
the mean was used to indicate precision of the estimate. The 
wetlands sampled were not entirely random, therefore non-parametric 
analysis of variance was used to determine if sample means were 
significantly different between surveys. Population estimates for 
number of indicated pairs of waterfowl and loons breeding in each 
study area were calculated based on the sample means per wetland. 
Estimates were produced from stratified samples as well as from all 
samples regardless of w.etland size. 

SURVEY RESULTS 

Waterfowl populations 

Total and mean numbers of waterfowl observed 

41 wetlands in the Teslin River Basin (Table 1). 
A total of 57 wetlands were surveyed in the Liard Plain, and 

For both study 
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WETLAND S I Z E  STUDY AREA 
I 

SMALL 
(<=I . 5  ha) 

MEDIUM 
(1.5-15 ha) 

LARGE 

areas, the total numbers of birds and mean total number of birds 
per wetland were highest on the second survey (Tables 2 and 3 ) .  
The total males and observed pairs observed were also highest on 
the second survey (Appendix 1). In the Liard Plain, the number of 
indicated pairs and mean number of indicated pairs per wetland were 
also highest on the second survey (Table 2 and 4). In the Teslin 
River Basin, the number of indicated pairs was higher on the third 
survey due to the high number of Scaup observed (Table 2 ) .  

The mean total number of birds observed over all surveys was 
291 (S.E.= 42.2) in the Liard Plain and 394 ( S . E . =  31.8) in the 
Teslin River Basin. Fewer wetlands were surveyed in the Teslin 
River Basin, but a higher number of birds per wetland were observed 
there (Table 5 ) .  

For most species there was no significant difference in 
numbers observed between surveys. However, in the Teslin River 
Basin, the total numbers and indicated pairs of Ring-neck Ducks 
observed between surveys were significantly different 
(Nonparametric ANOVA p<O.O5). This may be related to migrant birds 
that did not remain in the area to breed. 

In the Liard Plain, Loon sp. had the most precise estimates 
(based on S.E. as a percent of the mean) followed by Goldeneye sp. 
and Mallard (Table 4 ) .  In the Teslin River Basin, Scaup had the 
most precise estimates followed by Mallard and Goldeneye sp. At 
the species level, even the most precise estimates of mean numbers 
per wetland were not sufficient to determine a population change of 
less than 50 percent. 

Liard Plain Teslin River Basin 

number t o t a l  i n  percent number t o t a l  i n  percent 
surveyed area surveyed surveyed area surveyed 

14 67 21 13 189 7 

30 191 16 23 254 9 

13 152 9 5 106 5 

5 

TOTAL 57 41 0 14 41 549 7 



Table 2. Total  b i rds  and t o t a l  indicated pa i r s  observed on surveys i n  northern B.C. - May 1989. 
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Table 3. 
Error i s  expressed as a % of the mean). 

Mean number of t o t a l  b i rds  observed per wetland on surveys i n  northern B.C. - May 1989. (Standard 
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Table 4 .  Mean number of indicated pa i r s  observed per wetland on surveys i n  northern B . C .  - May 1989. 
Error i s  expressed as a % o f  the mean). 

(Standard 

TESLIN RIVER BASIN - MAY 1989 
MEAN NUMBER OF INDICATED PAIRS OBSERVED PER WETLAND (N-41) 

ISE AS % I ISE AS % I ISE  AS % I ISE AS z i I MEAN IOF MEAN I MEAN IOF MEAN I MEAN IOF MEAN 1 MEAN IOF MEAN I 



Table 5 .  Mean number of birds per wetland for  each survey i n  northern B.C.  - May 1989. 

I I I 

TESLIN R I V E R  
BASIN (n=41) 

Population estimates for waterfowl and loons 
Indicated pairs were used to calculate the estimated breeding 

population in order to exclude larger groups of non-breeders (ie. 
migrants) from the estimate. Species observed in small numbers on 
only one of four surveys may also be non-breeders, but this only 
occurred with Canvasback in the Teslin River Basin. 

Based on the sample means of indicated pairs per wetland, 
regardless of wetland size, the overall population estimate for 
waterfowl and loons ranged from 856 to 1647 pairs in the Liard 
Plain and from 2089 to 2691 pairs in the Teslin River Basin study 
areas (Table 6). The population estimates using stratified samples 
were slightly higher, but in most cases stratifying by wetland size 
did not improve the precision of the estimate (Table 6). Based on 
these estimates, the density of indicated breeding pairs in the 
Liard Plain was approximate1.y 2 . 0  to 2.2 pairs/km2 compared to 2.3 
to 2.6 pairs/km2 for the Teslin River Basin. The estimated 
breeding pair density of 2.3 to 2.6 pairs/ km2 in the Teslin River 
Basin was only slightly higher than the 2.1 pairs/km2 observed in 
the Kawdy Plateau directly to the southeast (Hawkings and Majiski 
1991). 

Waterfowl distribution 

Relationship between waterfowl and wetland characteristics 
Small waterbodies generally had the lowest mean number of 

birds per wetland and large waterbodies had the highest mean number 
of birds per wetland both for total birds (Table 7) and number of 
indicated pairs observed (Table 8). The large standard errors 
associated with these mean values is related in part to the small 
sample size of waterbodies within each size category. 
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SURVEY 

1 
I I 

SAMPLE TYPE POPULATION S . E .  S.E. as % o f  
ESTIMATE ESTIMATE 

s t  r a t  i f  ied 1020.8 233.6 23% 

2 

3 

4 

unstrat  i f  ied 999.8 223.9 22% 

s t r a t  i f  ied 1816.8 247.0 1 4% 

u n s t r a t i f i e d  1647.2 212.2 1 3% 

s t  r a t i f i e d  1347.4 234.0 17% 

u n s t r a t i f i e d  1179.6 185.9 1 6% 

s t  r a t  i f  ied 865.0 133.3 15% 

unstrat  i f ied 855.9 119.8 1 4% 

SURVEY 

1 

2 

10 

SAMPLE TYPE POPULATION S.E.  S.E. as % of 
ESTIMATE ESTIMATE 

s t  r a t  i f  ied 2179.3 355.7 16% 

u n s t r a t i f i e d  2088.9 344.1 16% 

s t  r a t i f i e d  2676.5 513.2 19% 

3 

4 

u n s t r a t i f i e d  2490.6 459.7 18% 

s t  r a t  i f  ied 3064.4 730.6 24% 

u n s t r a t i f i e d  2691 .4 666.0 25x 

s t  r a t  i f  ied 2765.1 453.3 16% 

u n s t r a t i f i e d  2557.5 466.7 1 8% 
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Table 7. 
0 1 5  ha) wetlands surveyed i n  northern B.C. - May 1989. 

Mean number o f  t o t a l  b i rds  observed per wetland i n  small (<=1.5 ha) medium (1.5 - 15 ha) and large 
(Standard Error i s  expressed as a % of the mean). 

L I A R D  P L A I N  - HAY 1 9 8 9  
HEAN NUHBER OF TOTAL B I R D S  OBSERVED PER WETLAND 

I N  R E L A T I O N  TO WETLAND S I Z E  

~ ~ ~ ~ _ ~ _ ~  
i I S E  AS Z I I S E  AS X i I S €  AS X 1 
I HEAN IOF HEAN I MEAN I O F  MEAN I MEAN I O F  HEAN I 

i 
I 

T E S L I N  R I V E R  B A S I N  - MAY 1989 
MEAN NUMBER OF TOTAL B I R D S  OBSERVED PER WETLAND 

I N  R E L A T I O N  TO WETLAND SIZE 



Table 8. 
0 1 5  ha) wetlands surveyed i n  northern B.C. - Nay 1989. 

Mean number of indicated pa i r s  observed per wetland i n  small (<=1.5 ha) medium (1 .5  - 1 5  ha) and large 
(Standard Error i s  expressed as a % of the mean). 

L I A R D  PLAIN - MAY 1989 
MEAN NUMBER OF INDICATED PAIRS OBSERVED PER WETLAND 

I N  RELATION TO WETLAND SIZE 
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In the Liard Plain, the mean number of total birds and 
indicated pairs per wetland in wetlands with emergent vegetation 
present was slightly higher than in wetlands with sparse emergent 
vegetation (Tables 9 and 10). In the Teslin River Basin, the 
opposite was true. 

Species Composition 
The most common species observed in both study areas were 

Scaup, Mallard and Goldeneye (Table 1). Loons were more common in 
the Liard Plain than in the Teslin River Basin. This may be 
related to the fact that a greater proportion of large (and usually 
deeper) wetlands were surveyed in the Liard Plain. Smaller 
wetlands would not have the food base required for loons. In both 
study areas, Common Loons were observed with twice the frequency of 
Pacific Loons. 

Other divers commonly observed in both areas included 
Bufflehead and Ring-necked Ducks. Other dabblers commonly observed 
included American Green-winged Teal and American Wigeon. Surf 
Scoters were present in both areas but not seen on all surveys. 
Canada Geese were appeared in small numbers on each survey. 

The species composition observed in the Liard Plain and Teslin 
River Basin was similar to that of two boreal forest areas surveyed 
in southern Yukon (Johnston et al. 1985; Nixon et al. (in prep.)). 
Other boreal forest wetlands surveyed in southern Yukon indicate 
that American Wigeon are more common than Mallard (Nixon 1989; 
Mossop (in prep) ) . In all other boreal forest wetlands surveyed in 
southern Yukon, Scaup were consistently the most common species 
observed. 

Habitat 

Larger lakes in the survey area were still up to 90% ice 
covered when the surveys commenced May 10, but were ice free by May 
16. Most of the surveyed wetlands were ice free on May 10, with 
the exception of some large wetlands, and a few deeper potholes in 
the medium and small size category (Appendix 2 ) .  

Although our collection of data on habitat characteristics was 
incomplete, the surveyed wetlands were classified to the level of 
subclass under the Cowardin system (Cowardin et a1 1979). This 
system is very flexible in that more than one system, class or 
subclass can be applied to a single wetland (Tables 11 and 12). 
Wetlands with a variety of characteristics or "transition zones" 
can be classified without loss of unique features. Most wetlands 
surveyed had some persistant emergent vegetation (primarily sedges) 
present along the shoreline as illustrated in Figure 2. Other 
wetlands had little or no persistant emergent vegetation (Figure 
3 ) .  
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Table 9. Mean number of t o t a l  b i rds  observed per wetland i n  re la t i on  t o  the presence of emergent vegetation - 
northern B.C. - Nay 1989. (Standard Error i s  expressed as a % of the mean). 

L I A R D  P L A I N  - HAY 1989 
HEAN NUHEIER OF T O T A L  B I R D S  OBSERVED PER WETLAND 

I N  R E L A T I O N  TO EHERGENT VEGETATION 
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Table I O .  
vegetation - northern B.C.  - May 1989. 

Mean number of total indicated pairs observed per wetland in relation to the presence o f  emergent 
(Standard Error i s  expressed as a % o f  the mean). 

LIARD PLAIN - HAY 1989 
MEAN NUMBER OF INDICATED PAIRS OBSERVED PER WETLAND 

IN RELATION TO EHERGENT VEGETATION 

i ISE AS Z I ISE AS z i 
I MEAN IOF MEAN I MEAN IOF MEAN I 

TESLIN RIVER BASIN - MAY 1989 
MEAN NUMBER OF INDICATED PAIRS OBSERVED PER WETLAND 

IN RELATION TO EMERGENT VEGETATION 



Table 11. 
(Wetland c lass i f i ca t i on  according t o  Cowardin e t  a t .  1979. 
elements of more than one system and class.) 

Characteristics o f  wetlands surveyed i n  the L iard Pla in  - May 1989. 
Host wetlands contain 

mud or  
organic 

iYSTEM 

.acustrine 

2, 3, 5, 7, 8, 11, 13, 14, 
15, 16, 18, 39, 40, 40A, 46, 
48, 49A, 50, 51, 54, 54A, 
55, 58, 58A, 60, 61, 63, 
65A, 658, 67, 81, 91 

’a lus t  r i  ne 

4, 6, 9, 46, 49, 49A, 62A, 
658, 81A I 

SUBSYSTEM 

L i t t o r a l  

L i t t o r a l  

Unconsolidated 
bottom 

Unconsolidated 
shore 

L i  t t o r a  1 

mud or  12, 19, 188, 51, 55A, 49 
organic 

cobble - 12, 55A 
gravel 

L i t t o r a l  

persistant 

WETLANDS I CLASS SUBCLASS 

2, 3, 4, 6, 7, 9, IO, 11, 
12, 14, 15, 16, 18, 19, 21, 
Zlb, 42, 44, 46, 49, 49A, 
51, 52, 55A, 53, 54, 60, 
60A, 62, 62A, 628, 63, 65, 
658, 67, 81, 81A, 818, 87A, 

Unconsol 
bottom 

idated 

Unconso 1 i dated 
bottom 

cobble - 42, 62A, 87a 
(.“vet I 
I I 

I I 
Unconsolidated cobble - 13, 14, 16, 18, 22, 54, 54A, 
shore I gravel I 63 

Rquat i c bed 

Emergent 

I I 91 

Moss - l ichen 1moss 
vet land 49A, 55, 628, 6% 

I 2, 11, 13, 15, 16, 17, 49, 

wet land deciduous 

I dead I 41 
Forested 
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Table 12. 
(Wetland c lass i f i ca t i on  according t o  Cowardin e t  a l .  1979. 
elements o f  more than one system and class.) 

Characterist ics of wetlands surveyed i n  the Testin River Basin - May 1989, 
Most wetlands contain 

SYSTEM SUBSYSTEM CLASS ISUBCLASS IWETLANDS 1 

I I I 

bottom organic 
IO ,  I l a ,  20, 21, 21A, 30, 35, 
388 

Unconsolidated cobble - 
bottom gravel 

Lacustrine 

30, 34 

L i t t o r a l  Unconsolidated cobble - I I shore I gravel 
8, I I A ,  17, 19, 21A, 34, 38 

L i t t o r a l  

Pa l u s t  ri ne 

Aquatic bed rooted IO,  IOA,  11, 24, 26, 26A, 47, 
vascular 47A 

Unconsolidated mud or  1, 2A, 3, 4, 20, 31, 35, 38A, 
bottom organic 388 

Unconsolidated cobble - 20, 32, 38 
shore gravel 

Emergent persistant 1, I A ,  2, 2A, 3, 4, SA, 58, 6, 
6A, BA, 9, 9A, IO, IOA, IBA, 19, 
20, 31, 35, 38, 38A, 380, 40, 
41, 47A, 478 

, 6A, 8, IO, I I A ,  19, 19A, 21A, 
4, 26, 26A. 32, 50 

moss - l ichen moss I wet land I 
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Figure 2. Boreal forest wetland with emergent vegetation present 
along the perimeter. 

Figure 3. Boreal forest wetland with steeply sloping shoreline and 
no emergent vegetation. 
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CONCLUSIONS AND RECOMMENDATIONS 

A larger sample size would be required to reduce the variance 
to a level where population changes could be detected. Given the 
present precision in estimates, a population change of 25% to 5 0 %  
would be necessary before a significant change could be detected. 
The 4 replicate surveys conducted during this study required a 
total of 2 2 . 5  helicopter hours and 24 person days. In both study 
areas, it would be difficult to increase the sample size without 
major expense because of the limited range of the helicopter. 
However, survey times could be increased with fuel caches, or 
extended range helicopters. Helicopter surveying is the only 
feasible method to use in these low density wetlands. Fixed wing 
transects would require too much time to cover a sufficient number 
of wetlands, and very few of the wetlands are accessible for 
roadside surveys. 

The estimated mean number of pairs per wetland determined from 
these surveys could be applied to other boreal forest areas of 
northern B.C. An estimate of the number of waterbirds breeding in 
low elevation boreal forest wetlands could be calculated using the 
total number of wetlands found on topographic maps and/or satellite 
imagery. Similar breeding population estimates could be calculated 
for high elevation wetlands using the density estimates calculated 
by Hawkings and Majiski (1991). The Northern Boreal Mountains 
Ecoprovince (Campbell et al. 1990) would provide a logical boundary 
for such an exercise. 
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APPENDIX 1 .  
Liard Plain, northern B . C .  - May 1989. 

Total  birds, t o t a l  males, indicated pai rs  and observed pai rs  recorded on each of 4 surveys i n  the 
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APPENDIX 1 (Continued). 
surveys i n  the Tes l in  River Basin, northern B.C. - May 1989. 

Total  birds, t o t a l  males, indicated p a i r s  and observed pa i r s  recorded on each of 4 

I I IIND. IOBS. I I I I N D .  IOBS. I I ~ IIND. IOBS. 
TOTALlHALESlPAIRSlPAIRS TOTALlHALESlPAIRSlPAIRS TOTALlliALESlPAIRSlPAIRS 



APPEIIDIX 2: UElLAND CHARAClERISI ICS - NORlHUESl 0.C.  

Lo>_rj* : L i m o  PLAIN 

CO_McNrS : HELlCOPlER SURVEY - BRfEDIff i  YAlfIBllD POPULATIONS 
11-26 M 1 Y  1989 

I g z k  EMERGENI V E G E l A l l f f l  A W A l l C  BED SUBflfIGENl VEG UPLLND V E G E T L l I f f l  SLOPE OF I420 COMMENTS 
DAMlWJSE SHORE COLWR % - E E R  ~ P E ~ j E ~  ~!sralsurlON MLRL,ALGAE SPECIES TCOVER SHORELINE SHRUBS SPRUCE MIXED 

OPEN CLOSED ASPENIPOPLAR 1 END BOlH SHORE E N l l R E  CLUMPS I O C K  
LINE 

_____. 
>I5 flooded Carex Marl w s s  >5m: closed spruce p 1 1 wderate c l e a r  i s l a n d  w i t h  sedge t o  the east 

deep i n  centre, s h a l l w  2 ha In su clumps a t  edge s o u  standing a l l  sides 
Corner desd,su corner elseuhere 

ncd c l n  Carex sedge Mar I closed spruce $0- poplar  p 1 wd slope c l e a r  iso la ted pothole 701 i c e  cover 
3 S l l C  a t  1 end In n o r t h  survey 1 

& ha t h i n  s t r i p  P o t  s p l  In Carex u i l l w  at p e r i u t e r  shorelmised m r t h  
.od to t u r b i d  SMII, 402 open water i n  basin (1 5 may be appro. flooded f looded closed spruce 6% aspen on 

eelgrass band in sections f u r t h e r  back 

t l  5 (5 ' :  " c r y  f a r e "  fldr 1 n m e  f lmded closed s p r .  aspen slopes 

s h a l l w  a t  south edge, 
channels t h r q h o u t  sedge 

. ~ 

1 1 stccp to c l e a r  $MI~, i c e  85% rurvcy 1 
shallow w i t h  1 deep hole 
slope t o  mrth 1s d e r a t e  

5 ha > ( m i  > e  .*I sten spr 2Oydr t o  basin /mixed behind t o  U o l d  south 
Wll ' .  border 

dark covered w i t h  i c e  and snou for < l  5 low. Car?" tussocks V c g c t -  spruce i n  closed 
f i r s t  survey, no open water 
by survey 3 

6 ha t o  wesf ation south 

____- 
flooded closed/ m i n e d  back c lear  bar across t h e  middle 

su end IY end 

med l l o o d r d  some M a r l  BOSS 

r s ~ ~ e  ~ c ~ f ~ , ~  along dark other V I l l O "  flooded off shore l o t s  2 dceD holes 
5 "  corner share green 

c l e a r  s h a l l w  ncd Marl s o w  closed m i r e d  bchlnd 
8 IIlC algae f looded some a t  spruce 

willow shore flooded 
~ 

spruce i s l a n d  I n  centre 
deeper water i n  centre 

c losed spr. mixed behind nnl  7 0 .  Care. Sedge sedge l i l i e s  5 %  sedge 
9 s i z e  tur ~ o c  ks other  spmrse u i l l w  t o  bas in spruce 

< 1  5 lm.. f l 0 n l C d  vegct- c losed very Iw 
10 ha sedge a t i o n  
. _ _ . _ ~ _ _ . _  

SD1c Marl  a s s  M closed spruce c l e a r  s h a l l w  water wrrh deep holes >I5 appro. ( a r c "  m e a d w  
several bays and ~ n l e i s  11 ha lo'. at 1 end on 1hore y e l l o u l  to shore 

green 



A P P f N O l l  2 C o n t i n u e d  

____._ 

mrd 1 2 m  
12 s i z e  n s l d r  

m-d 
13 IIZC 

SNAGS (IELVER SLOPE O f  H2O COMnENlS E M U C t i l T  VEGEIA!!OP! AEAZ&_Bn, ~WJFJf~G€~-VE~ UPLAND VEGETATION 
MARL,ALGAE SPECIES %COVER SHORELINE snnues SPRUCE MIXED OAMlHOUSE SHORE COLCUR S P t ( I t >  01x8 I B U l p j  

-~ .-. OPEN CLOSED ASPENIPOPLAR 1 EWO BOIH SHORE ENIIPE CLUMPS ROCK 
L I N E  

c losed mixed behind c l e a r  25% s h a l l w  wafer 
t o  shore spruce c e n t r e  i s  deep 

Marl rocky Care. 
,r,i,e 

moss 75.80% rocky flooded u i l l o u  c losed mixed behind p s tccp c lear  shal lou at  shore, deep 1 ~ 0 1 s  U a r l  
~ 

2% m r r h  shore t o  shore spruce bas In 5 0 .  deep wafer, spruce islands 

1 steep c l e a r  deep lake 5% marl rocky floorled willow spruce Io mixed, some on 
. ~ ~ ~ _____ ~~~- 

>IS rrrlqc %"le  
16 I ld  tlooded deep sedge at 1 end shore1nKs shore-most on o l d  t o  N 

n slope 

ad. clear deep pothole nrrl wrqe meadou narrow mar I moss 50% spruce m i r e d  
.. - ~~~ __-_ 

no sub. veg. around 3hare 15 s t z c  1 end srr1p y e l l o w l  i n  deep around behind a l l  
green "(lfer basin spruce sides 

Mar l  Carex <lo:: rocky spruce l o t s  sone stccp large, 2 5slands.l treed, 1 
sedge, N end shal lou with deep 
ho les ,  Y s ide shallow 

~ ~ l l  w f h o l e  in redqc b a s i n  
504 water 50Z sedge, survey 2 
s h a l l w  w i f h  1 deep hole 

.. . 
) 1 >  w m c  on r r l y r n % i  flooded sedge at  

Cast botto- Carex in N t o  shore t o  N 16 ha i t w r  c g K r d q c  NE 
f Ir,nt ,",q corner shore L moss 

f looded  villov spruce p r r w n t  
moss L Nf and Y around 

~ _ _  ~ ~~~~. ~ ~ . .  .- - 
t 4  r l  i -"1',"". la<?. 

1 7  ha l M I ' . l a - , t  Ut 

n r r u r y  Cares b a s i n  

1 Mar l  some a1 some some u~llou closed IO mixed c l e a r  large, many bays L i n l e t s  1OZ ~ -. 

brown deep vster.1 t reed rsland 
>IS basin behind 

WadO" shore rock L t loodcd 
bortom S m a l l  connected pothole 

1H ha 
flwded spruce 
shore surveyed twice 

sedge 

1-2n Marl a s s  st r ipes spruce aspen shal lou c lear  missed survey 2 ..- _ _ _ _  
sedge basin, t ree is land 

IC .1  f I"Od(rd W l q c  
1Rfl $ i r e  e a \ t  r n d  Strip green follou shore around behind 

bottom contours basin 

i h i n  war I moss W i I l W  I O  spruce t o  s o l i d  aspen d e r a t e  c l e a r  smal l  and shal lou wetland ~ C . L I 0 "  
___ 

t l  5 south shore shorelopen behind spr. slopes 1 t . b r w n  1'3 ha i o  Ear1 band Algae algae 
colour black in in south 

tussocks spruce to sparse 11- .spa on P P s t ~ e p  to c lear  
N. ad t o  brown 
south colour 

_______- 
med 1 0 .  a i  Carex Iuarnpy 

21 S l I C  ourrldc a t  1 around E edge ooded a l l  slopes 
cdqr end shore around 

M a r l  d e l  ined s o w  black aspen a1 IOU c lear  small and shal low 
r e l i e f  

a1 l 
- - -. - __ -- 

care.  
a t  shorelclosed shore 
behind aspen 

t l  5 
2 l i l  ha along Y C l l O "  by a s s  

shore bot tom 

_____-__- - 
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n.ccNr.yfxlr!E I O U I I I C  BED &gBMERGENT VEG UPLIND VEGETATION 3~161 I)ELVEI SLOPE 06 ~ 2 0  conMEws 
r-coJr_n y y r i t s  -. D I S T R I O U T I O N  . . .- M A R L , I L G A t  SPECIES ':COVER SHORELINE SHllUBS SPRUCE M I X E D  D I I I H W S E  SHORE COLWR 

>!!E 

OPEN CLOSE0 ASPENIPOCLAR 1 END BOW s w w  ENTIRE ciunps R o w  
L IN€ 

.. 

n m  
22 I l l -  

some 
t u s s o c k s  

no vcg some f looded spruce to shore aspen behind P 
r o c k y -  uillov In flooded In spruce 
moss south s w t h  

1 clear sl  ightly large, deep uctland 

t u r b i d  

thin Marl .  2 0 :  w s s y  80" at  dead.floating u l l l w  at spr. to shore flooded at ? 1 steep in clear isolated some deep holes 
- ~~ 
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cnd on shore at shore to the S snou to survey 3 
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_____-___ 
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cn rllb "rg s t r i p  green 10 NE bare slopes, shallor in centre 
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1 END BOIH SHORE E N I I R E  CLUMPS ROCK OPEN CLOSED ASPENIPOPUR 
L I N E  

_~.___ 
ncd 35'. o f  flooded sedge i l w t i n g  b r i g h t  orange sparse black at edge dark large sedge barrn, 61% water 

52 s t z c  barn" s d g e / s p r  algae W I I  spruce t o  bas in water 
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--___---__._ 

m r d  <S'; Care. 
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5 3  s i l e  U end flooded per i i e t  er o r  undergrowth sow in centre behind spruce seedling spruce in centre  

1 steep sides c lear  small pothole, shallow with deep 
~ 

mtd small s e r i c ) ~  parch t h t n  Marllyellou rocky open to N, a s t l y  scat tered 
S I .  S l I C  .: on N shore s t r i p  green shallow l o  shore aspen ridge NlNE ho(es. Submerged i s l a n d  in cent re  

nrri s*<lq* rn*.,'l<IW m u r h  some n a r l / g r a v e l  r o c t y l u s s  spruce t o  shore 2 c lear  y c l l w l g r e e n  botrom. 5 drep hale, 
~ ~~ ~ 

,>&A \ , ,e I" 5,111111 s r r w  t u s s o ~ k s  50% shallow i looded spr u n y  bays,sedge s t r i p  t o  I r e c d  
Island 

U ,1 5 f l m d r d  some iloatlng f looded spr. closed ro shore P steep In N c lear  treed island, shallow 
~ . -  - P" 

58 ha 8 "  s algae some i l o a t i n g  dead t o  spruce green 

steep to N green 50% deep water 
shallow shore couple of deep hole, 

contained by closed 
~- - -. . . ~- .~ ___ 

rnWi r * r r r  v t h i n  some Marl moss 
:SA =.n,e M N  tussocks spruce ro shore 

nrd L O X l %  ( d r c r  scdqe flooded black spruce l o t s  small, deep water 
~- . - 

( U A  I I I C  8radou I o  south 

>15 r a r e r  nradou a t  Marl a s s  rocky 1 end closed ro shore large, cM% deep w r e p  in cenire  
60 hr 1 end some s t n d i n g  dead s h a l l w ,  treed i s land u i r h  sedge 

ncd <2'. Care, shore Marl none spruce dl around sreep i n  i s o l a t e d  pothole, shallow ar 

. -~ _____ ~~ 

61 SIZC s t r i p  v l s l b l e  n o r t h  S I S E  

nar I moss 10% rocky shore spruce to shore r steep 112 c l e a r  large, shal l -  w i t h  deep spots 
_ _ _ _ - ~  

>I5 .JW. redqe 1 i l m d e d  
62 ha .csdau W 5hore ID sedge in N. 20% shallow 

>15 25': srdqr ncadou shore rocky b o t t .  l i l y  low% spruce to NISshore 1 clear  long, n a r r w ,  deep water 
- 

621 ha borh ends s t r i p  f l 0 a t m q  algae 

621 < I  5 2%. b a r ! ~ ,  a s s  bortom moss 1WL closed NlSshorc lw clear flooded sedge wetland, cannecced 
t l l  ha shallow open E I U  shore r e l i e f  tea t o  621, v i a  channels.5 ~ a t e r b o d i e s  

- __- - 
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1 END EOTM SHORE ENTI I IE C L W T S  ROCK OPEN CLOSED A S P E N l M C L A I  
L IN€ 

<1 5 2n cares  at both south u r l l  a s )  1OOX rocky i n  N closed w i t h  f a l l e n 1  steep c lear  pothole,deep centre dar t  green 
63 ha 30% S I E  ends s t r i p  o ther  f looded at shore 
~ _ _ _ _ _ . _  

> I 5  < l o .  (are. none spruce to shore P t steep to t u r b i d  l i t t l e  shore l ine dcu many b a y s  
deep ui th  t reed island 65 ha v i s i b l e  some flmded m r t h  

- __ __ 
m r d  f I m4rrl marllmoss moss 50% openlf looded in  c lear  50; deep uater  Some e q u ~ s e t ~ m  

swth p i l e s .  O i l  s l i c k  on water rn 6 5 A  size b a r i n  ye l l ou ib lack  
sedge. 

___ 
757. shallor bottom Dam caused ned 20. Carex 1 end t h i n  tussocks Marl and l i l i e s  5-10L spruce to basin P 1 1  mdermte 

f loodedldead stumps to shallow flooding 1WL veg cover ~n 658 size 1001 s t r i p  in centre a s s  a s s  bottom 
sub v e g  one bay 

nrrl 50:: I I w d r d  V q e t d t  lOn s m e  moss spruce to basin 1 1  I ow, h I I I 5 0 ;  water in basin 
6 7  L I ~ C  .,*.I1(. o l d  to W 

t , . l , l"  t.J 
03 

>15 2 (a le .  l i l y  5Z at rocky rn spruce to shore 1 br-n deep water 
8 1 A  h* mraduur sparse shore spots o l d  dead on shore o ld  

part of a Iarqc sedge meadow. 
Channels-shallw, 1oZ open water 
a r e  drainage than weltand 

&OX uater, 30% llooded spruce/ 

>15 W. Care, algae sub 100: sparse spruce 1 1  slope to 
81 ha )n hart" t q i i i r ~  f l o a t i n g  veg. larqe north 

et"l 

2 m spruce to basin <1 5 30. flwrded 25. f loat i ng rocky 
818 ha rare"  mrada~ s t r i p  algae shore dead at 1 end of carex shallow, centre ridge wi th  

a s 1  1 b . Y  spruce. beaver ponds b tvn  81A-8. 

lw dar t  rwrd nrd r a r c . i a s s  t h i n  gravel bottom villous spruce a l l  around 
871 S I I C  gra r r  t u l t s  s t r i p  

to I I I E  
f l o a t i n g  
.I gae 

between sedge to shore i n  N 
8 I lood. rpruce flooded f l u  

broun 

rocky spruce to basin- 2 h i l l  C m e c t e d  to another wetland ~ c d  5 0 .  rare"  sludge r i t h  l i l y  at 
91 s i z e  to 5 sub. ueg. edge shore f lmdcd to w 
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1 END BOlH SHORE ENIIRE CLUMPS ROCU OPEN CLOSED ASPENIPOPLAR 
LINE 

sludgy c l a y  low% spruce t o  shore none lou c lear  shallow, 1-shaped. Not much 
___ 

nrd 30~35'. Care. enst  t h i n  some 
s c r i p  flooded algae, dark m r t h l s o u t h  relief shorelead on 5 ,  some EIU 1 I11C 3 - L n  edge 

m-d 20'. I "  c a r e .  mendous LOU 1 flmded black d e r a t e  c lear  shallow 
- 

1 1  161c bar," E I U  t o  5 .  closed t o  mrth te8 

I 1  5 f 1rnierl rcage along spruce on 1 slope t o  d a r t  V-shaped 
2 ha W<l,J?  1 shore shore mrth brown sedge islands 

~ 

c l e a r  semi- f lmded sedgelrprucc compte% , l  5 S?.,,," , O W  mart,  f l o a t -  w e l l  def ined open around b a r i n  
3 I,. I,a;ln ~ n g  algae by m s s  f looded dead b lack rsolatcd pothole I" Iedg? 

) rC I I "U  Lnll spruce 1 end shal Lou 

"lCll VI . .  1 . i t  e. ba5in loul miscd u i l l w  f looded spruce to bas in Lou brovn no trees Y end - llocded b i r c h  M r  I 
~~ .- ~~~ ~ . .  

N L % , I C  p c r 5 , s t s  S P l l q C  E s ide sedge a shore b i r c h  u r e l i e f  cotour and Cares. U a t e r = 2 0 ~  of b a s ~ n  
u3 

me4 I l a K l r d  f l u  sedge t5B IOU 1 0  10% uafer. lhe r e s t  1s Carex open spruce on 3 
~ . .  

5 A  % ? I C  rare"  meadow il shore sides N betuccn 5B and 5 4 .  small 

50 ha care. 0 shore W I S  pot .  ? r a d o v  
t l  75:: lloodrd sedqe sedge rrarllbrovn some 50% f l d e d  open rpr . P l W  C ( C a r  Connected t O  S A .  S m a l l  marshy 

<l >50': r a r e r  moss 100% opm spruce t o  N a lde r  to shallow small, s h a l l w  wafer i n  sedge 
6 Ita bar!" n o r t h  black earth, nosnags, rocks 

srdqc mrs w -  some far some open aparse shallou brown larger than 6, shal lou, iso la ted 
- ________- 

ned 60'. C A T C I  
6,A sile Lon 10 both .cadow 100:: o f f  shore spruce i n  sedge meadow. Black earth, 

sp ruce  spec-cr  green veqetation 

>I5 s m a l l  Care. "arrOY a s s  50:. rocky 5 0 1  rrllou spruce t o  shore ? llopc t o  la rge  uctland, def ined b a s i n  ____ 
surrounded by spruce 8 ha 1 tus w c  k s ofher bottom In tussocks shore 

a 1 shore along shore 
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1 IND BOTH SHORE fNTlRE CLUMPS ROCK OPEN CLOSED ASVENIVOPUR 
L IN€ 

marl,algae very sparse,open spr. a lder  behind f l a t  b r w n  shal low,in larger  flooded basin 
--__ 

<1 5 snlqe- meadow 
t h i n  band spruce b s i n  bottom ycl lou, lots  01 orange Lichen 9 ha Carex 1 loat1ng little orange L l c h m  

>IS loo'. c a r e .  shore mcadou .ar l , rocky lilies 70% spruce s u r r a u d s  P 1 1 h i l l  c l e a r  large,* SM shallw,dccp centre . ._ 

10 ha s f r i ~  10 E shorr sparse see open a basin o l d  IO u .any bays,chmmels in snlge 1 
l a s s  * arm no s h r g e n t  vegetation 

r l  5 Ur! (I,.. N shore f lwded  I l l y  20-302 spruce il 5 shore some f la1  s u l l , S  shapc.Part of r i v e r  in 
~ .. . ~ .___ 

101 ha Irdc)C meadow and to basin sedge meadw.f loulchanneIs 

11 ha Le'll,e edqe S I l l y  centre to NE across form c l i f f  Brow bottom 
Steep 10 NE, s h a l l w  elsewhere 

> I 5  (art-" h i n t  a f looded veg bottom sparse >50% spruce to shore V 1 c l i f f  c l e a r  large pothole.Sparse open meadow 

narllalgac moss rocks spruce 10 shore steep isolated,shal low 150:: 1s marl 
~. ~~ 

m - I  lo* f l rx r l rd  
11u = . \ I C  :: 1" I floatinp algae a N end opcn,floDded a 5 to E w i t h  IW veg. BaJgy to S w t h  

.I5 t l r n  care.  sparse o l d  rocky sole w l l l w  I h l c k  closed spr. no m d  a l l  l a r g c , l l t t l e  shore development -~ 

1 I  ha s i r - p  N rnd s t r i p  meadow t o  shore lo s h . l r t a n d  dead sides w 
ad slope t u r b i d  isolated def ined b a i r n  Deep water 

18 <,:e : I C d l J C  IO N shore spruce uplend behind spr N s ide brown neadou 10 N No emlsub vcgetarion 
sparse t o  shore alder  V moss to 

__ 
meadow 

- U 

mpli  10- r a r e .  

e n r i r e  f l w d e d  can ' t  see a s s l c a r e r  M.C u r l l w  st raggly  to M l s ~ l l  m i a d  no dark i s o l a t e d  in sedge m a d m  Channel .. -- 
< 1 5  <<>W. ( a r c 1  

181 ha I U S ~ L L I  shore bot tom shore to n o r t h  drunken forest  t o  s brown from N.Decp i n  S,shallou 10 N 

<In 1 Small m s s  rocks on some w i l l w  spr. to shore except vd to U c l e a r  ue l l  def ined basin-2 semi-circles --__ 
a d  10'. C W C I  

rnlqc band meador shore to east p a r t  of M I S  ends lw f l N  b r w n  shallow, sfanding dead spruce 1Y L 1 I C  

<1 5 >m. rehle meadow sedge lossy Charra' stunted M I S  lw a l l  s u l l  i n  sedge wcadou,flou from 
1 Y A  ha medo"  to E islcmds a s s  u s i d e  open spr. s i d e s  S.Shallw,channels,defi~ed shore 

u d l a l g a e  rocky  spruce to bas in uplmd c l e a r  uater  In centre,contined b a r t n  
- 

(1 5 51)'. srwle 
20 ha 3 4m 5 l r I p  green bol. nlge v d e r a l e  s u l l  s h a l l w  patch,lou slope 

med Inall rcdqc lust a nucky spruce confines b a s i n  b r w n  water i n  confined bas1n.N of _____ 
tussocky a r e a . L i t t l e  vcg .9  shore open to the south 21 1~~~ :: a 5 Shore 

atdie  almg 5 rocky  on low rock ledge opcn to S.Spr. to P i rcep a b r o w  i s o i a t e d  bas in ~~ 

m r d  1 - h  s"lqc 
211 S l l C  shore 5 shore % E shore shore in YIW 1-e 

brown isolated basin beside r lwr  no spruce to basin 
? I .  I11C bas)"  enol shore bottom I1LlCS open to E shore 

c a n ' t  see *parse 5% 
~ 

ne.3 f loiXl.4 5 r i l " C  10 nu en1 ,re 
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1 END BOlH SNORE E N l l R E  CLUMPS ROCK OPEN CLOSED ASPENIPOPUR 
L I N E  

- ___ 
1 deep spot mrd flooded c a r F F  sedge tus sock I spruce to basin M 3 shore sparse 93% 

26 s I r c  Su r n ? a & ~  shore on edge I l l y  s0.c in s-e s h a l l w  

sedge basin i s  lily/ 1MT black spr t o  5 1 shallow brown channel i n t o  and out of water 
.pd -,ca. - 

srlil,? open 
2 t 1  I I I C  3n. 1 0  N tussocks sedge other spruce t o  M I S  S L o P c d  evidence of geese feeding green 

cdqe sparse b i i n  rhore r t ras lshoots  on shore 

nrd tl'. brown c l a y  t l% U l l l O "  on standing dead P d a l l  o l d  burn area. r h a t l o u  pothole 
___ 

5n I I I C  rock rhore arwnd bas in  sides l i t t l e  shorel ine development 
dead sprucelpine on N shore 

c l a y  m s s  small  flooded 
x U l l l W  

f lmded dead 
throughout 

l o t s  ? 1 esker dark beaver bq;shalLw, not  much 
o l d  t o  N b r w n  water 

m.ll se<4.,r r h > n  meadow W S S Y  rocky uilLov on spruce to shore mod to clear uatcrtody 9"  E edge of meadow 
~~ . -. 

32 I I I C  strip bottom shore shore to swth  east b r m  I w g e , s h a l t w  
. ~ ~ ~_ 

> I S  w r y  C d i r i  v th in  rock l i t t l e  spruce t o  shore lod. dark Iargc,shal lw-deep in centre 
W 
c 

3L ha tor  a edge throughout seen 1 tun t ed b r w n  o f t m  waves dur ing surveys 

* 1  , I O .  Itomled marl a s s  Lou% spruce to basin P P P  bearer b q , s h a l l w , f l m d e d  
_ _ _ ~  

s-e md channels 15 ha scdqe meat low Standing dead 

mPCI (art-. S,U mcadw rocks a centre lwl m i x e d  sedge spruce to shore no 2 ad to c l e a r  1arge.rhal lw.iurrounded by 
~ 

Sn I C I I Y C  s l d r s  t o  U shore l ine  a s s /  u i l l w l s p r .  802 open1 spruce n o r t h  b r w n  opm sprucc.Narrou band of  
tcq t o  south bottom sedge betucen XI I 381 m N,E shore other  

nrd care. m o s t l y  M r l  IOU% m s s  defined spruce t o  shore c lear  shallou,.any b a y s  
__-  
3n4 I 1 I C  in S shore l i ne 

c lear  flooded sedge basin-sane as 
~ . -. 

nrd (are .  algaelother  a s s  G?X moss shrub b i r c h 1  open stunted 
Y i  I lw s p r s e  spruce 38&-p?l lW b 0 t t M . L l t t l C  spruce W O  s t r e  hasin subrcrgenls sLgae 
shore 

1 o l d  2 slope to dark Lots of sedge, o i l  on water in  
- .- -- 

ned I O .  stdqe rarcx f l d e d  
40 13zc hasin sedge U end N spruce sedge . I S 0  

surrounded by clear 1solated.wt ler  daued,shal lou 1 dark ar r l rub 
~ ~ 

re1 2 Jn sc41)c open 5 cnt>re 
4 1  s i z e  C a r e x  mracluu shore b r w n  botloa spr ldcad M shore old s u l l  i s l m d  

1 dark s h a l l w  w i t h  channels lots N spr. t o  shore 
w e  dead in sedge 

______.~ 
mCd tow% rare ,  *.nail  E U  dark brown l i l i e s  ?(Px 

l i l i e s  sparse through uet land 6 7  I I I C  mradou shore bot tom a S shore 
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L?).  ha 2. 1 0  N sedge I l l y  spruce t o  basin beyond spr brwn w& 

L I B  hd meadow spruce t o  shore spruce north  fl.1 elsevherc Flooded meadows 
vegetation C a r e r  flooded t o  5 scattered dead1 poplmr beyond 1 old s l o p c  10 uarerbcdy a t  the base of h i l l  

~ ______ 
t l  5 >50:. Care. 

sedge shrub ~ l ~ f ~ g  scattered open m f l a t  c lear  r i p a r i a n  3 waterbodies S rosrty 
sedge, middle sep by h i l l l u i l l o u  
0 shorc-umlercress* 

__ 
mcd flooded extensive 

50 size scdpe bar in  river spruce 
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