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Abstract 

Direct counts of Thick-billed Murres Uria lomvia 
present on study plots at Coats and East Digges islands, in 
the eastern Canadian Arctic, have been carried out since 
1980, and photographic counts are available for Coats Island 
for 1972, 1984, and 1990. The Coats Island colony 
expanded in area between 1972 and 1984, and the 
population of the east subcolony doubled between 1972 and 

. 1990; trends at the west subcolony were probably similar. 
Counts of the study plots suggest that this increase may 
ha~e c~ased about 1989. At the East Digges Island colony, 
whlch IS larger than the Coats Island colony by an order of 
magnitude, the population' may have declined between 1955 
and 1980; since then, however, numbers have remained 
stable. We speculate that intercolony movements by a small 
proportion of birds may exaggerate fluctuations at Coats 
Island, the smaller colonY. 

Résumé 

On effectue depuis 1980 des dénombrements directs 
des Marmettes de Brünnich Uria /omvia présentes sur des 
parcelles d'étude des îles Coats et East Digges, dans l'est de 
l'Arctique canadien, et il existe des dénombrements 
photographiques sur l'île Coats pour les années 1972, 1984 
et 1990. La superficie occupée par la colonie de l'ile Coats a 
augmenté entre 1972 et 1984, et la population de la 
sous-colonie de l'est a doublé entre 1972 et 1990; les 
tendances étaient probablement similaires pour la 
sous-colonie de l'ouest. Les dénombrements effectués aux 
parcelles laissent penser que cet accroissement a pu cesser 
aux environs de 1989. A la colonie de l'île East Digges, plus 
importante que celle de l'île Coats d'un ordre de grandeur, 
la p'opulation peut avoir baissé entre 1955 et 1980; les 
effectifs sont cependant restés stables depuis. On pense que 
des mouvements d'une colonie à l'autre d'un petit nombre 
d'oiseaux peuvent accentuer les fluctuations connues à la 
colonie de l'île Coats, qui est plus petite. 
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1. Introduction 

The Thick-billed Murre Uria lomvia is the most 
abundant seabird breeding in Canada 's eastern Arctic, with 
approximately 1.5 million pairs distributed among 10 
colonies (Nettleship and Evans 1985). A large proportion of 
the population winters in waters offNewfoundland and 
Labrador, where it is subject to widespread hunting (Brown 
1986; Elliot et al. 1991). Evidence from counts carried out 
at several colonies suggested that numbers declined between 
the 1950s and 1970s (Nettleship and Evans 1985). The 
decline may have been partly due to the heavy mortality of 
Thick-billed Murres in salmon gill-nets off West Greenland 
during 1968-76 (Tull et aL 1972; Christensen and Lear 
1977). 

In 1971, the Canadian Wildlife Service initiated a 
pro gram designed to monitor the status of seabirds 
throughout eastern Canada. During 1975-82, baseline 
studies of the breeding biology of Thick-billed Murres were 
carried out at several colonies, including daily counts of 
numbers ofbirds present on selected study plots. These 
counts have been repeated subsequently over shorter periods 
(7-10 days) every few years, using a protocol (Type II) 
proposed by Birkhead and Nettleship (I980). In addition, 
oblique aerial photographs were "obtained of ail colonies 
du ring 1972-73 and subsequently when circumstances have 
pennitted. Birds visible on these photographs were counted 
to provide estimates of total colony size, following 
techniques outlined by Nettleship (1976) and Birkhead and 
Nettleship (1980). In this paper, we report on the results of 
these monitoring observations at two colonies in northern 
Hudson Bay: East Digges and Coats islands (Fig. 1). 

2. Methods 

2.1 Coats Island 

The Thick-bilIed Murres breeding on Coats Island 
occupy two small cliffs about 1 km apart just to the west of 
Cape Pembroke (62°30'N, 83°00'W; Fig. 2). The west 
subcolony was photographed from the air on 3 August 1971 
by G.R. Parker, and both subcolonies were photographed on 
16 July 1972 by DNN. Murres in the photographs of the 
west subcolony in 1972 cannot be counted accurately, but 
the extent of the breeding area in both subcolonies can be 
seen. Photographs ofboth subcolonies were also taken from 
the sea on 14 August 1984 and 11-13 August 1990. Murres 
in the 1972 photographs of the east subcolony and the 1984 
and 1990 photographs ofboth subcolonies were counted by 
similar methods. Birds identified on 10" x 8" or 16" x Il'' 
enlargements using a 10x magnifier were pricked with a pin 
as counted, either on the photograph or on a transparent 
overlay. 

In 1985, 10 count plots were defined on the west 
subcolony (Fig. 3). They were chosen principally for their 
visibility from the cliff.top; where choice was available, 
however, they were also selected to cover aIl heights above 
the sea and aIl types of ledge. Nevertheless, five plots 
included the uppennost part of the occupied area. Plots were 
recorded on photographs and counted daily from 1 to 
10 August 1985. Daily counts ofthese plots have been 
carried out annually since then for varying periods, with 
1-7 August covered in every year (Type II counts). Since 
1986, the position ofbreeding sites at plot D has been 
mapped annually. Photographs of this plot were taken on 
12 August 1981 and 10 August 1984, and these were used to 
map the boundary of the occupied area in those years. 
Studies ofbreeding biology (Type 1; Birkhead and 
Nettleship 1980) were also carried out at the west subcolony 
in 1990-92, with aIl eggs laid being recorded daily on five 
study plots (D, N, P, Q, and S). In those years and in 1988, 
daily counts of the 10 count plots were carried out 
throughout the breeding season to detennine seasonal 
changes in attendance patterns. 

2.2 East Digges Island 

The Thick-billed Murre colony on East Digges Island 
(62°33'N, 77°50'W) is situated on 4 km of cliffs that range 
in height up to nearly 200 m, averaging about 150 m. On the 
mainland coast of the Ungava Peninsula that"faces the 
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Figure 1 
Map showing the position of Coats and East Digges islands 
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island, a further 8 km of cliffs are occupied, this colony 
being known as "Cape Wolstenholme" (Tuck 1961; Brown 
et al. 1975). Together, the two colonies have also been . 
treated as a single colony (Digges Sound; Gaston et al. 
1985). A photo census of the East Digges Island colony was 
carried out based on photographs taken from a boat on 30 
July 1980, giving an estimate of 180 000 breeding pairs 
(Gaston et al. 1985). Counts from the photographs taken at 
sea were corrected by comparison with those made from 
photographs taken from the cliff top of small areas of the 
colony that were much closer to the camera «100 m, 
compared to >250 m). Because ofuncertaintiesabout the 

application of the correction factor (Gaston et al. 1985), it 
does not seem appropriate to use the overall census results 
to estimate population changes. Consequently, the photo 
census has not been repeated. 

In 1980-82, Type 1 monitoring ofbreeding biology 
was carried out at four study plots (A 1, B, D, and FI, aIl of 
them also count plots) distributed along the top part of the 
colony, and daily counts were performed at 10 plots 
throughout the breeding season (Fig. 4). Daily counts of the 
same 10 plots were repeated for shorter periods in 1985 
(21-26 July), 1990 (6-15 July), and 1992 (11-20 August). 
To make comparisons among counts made at different times 
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Figure l 
Map of the north coast of Coats Island, sbowing the positions of tbe subcolonies , 
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Figure 3 _ 
Sketch of the west subcolony at Coats Island, showing the positions of the study plots (not exactly to scale) 
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Figure 4 
Map of East Digges Island, showing the locations of the Thick-biIled Murre colony and the study plots (A-H) 

ofyear, we have treated the averages for the period 1980-82 
as a baseline (index 100) and expressed later counts as 
percentages of the average counts for the corresponding 
dates. 
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3. Results 

3.1 Coats Island 

Inspection of the three photo sets (1972, 1984, 1990) 
shows that the occupied areas at both the east and west 
subcolonies expanded during the period 1972-90 (Fig. 5), 
and it appears that most changes took place before 1984. A 
photograph of the west subcolony taken in 1981 shows that 

Figure S 

most of the expansion there had taken place by then, 
although the birds cannot be counted on the print. The exact 
area of expansion cannot be estimated from the 
photographs, because the angle of view is unknown. The 
east subcolony expanded especially at the north (seaward) 
end, whereas the west subcolony expanded mainly upwards, 
especially at the south end. On the 1990 photographs, 1444 

Sketch of the east and west subcolonies at Coats Island, taken from oblique aerial photographs, showing the expansion of the occupied area 
between 1971-72 and 1990 (note the difference in approximate sc ale between the two subcolonies) 
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Figure 6 
Sketch of plot D, Coats Island, showing the expansion of breeding 
sites from 1981 to 1990 
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birds at the west subcolony and 1872 at the east subcolony 
were on areas totally devoid of birds in 1971 and 1972. 
Observations at count plot D, photographed in 1981 and 
1985 and mapped annually from 1986 onwards, showed that 
colonization took place ledge by ledge, over a number of 
years (Fig. 6). 

Evidence of recent expansion could be seen on the 
ground during 1984-92, in the form of hundreds of sites 
occupied on peat. Observations over several years 
demonstrated that once the grass forming the peat has been 
killed by the breeding birds, it breaks up and washes away 
within a few years, leaving the bedrock exposed. Several 
large ledges on the west subcolony, which supported grass 
in 1984, had 10st their turf by 1991. 

Tbe 1972 count for the east subcolony, excluding one 
area that was out offocus (18-6A), was 9557 birds. This bas 
been corrected by adding the proportion of birds occupying 
area 18-6Ain 1990(4184/25056= 16.7%),togivean 
estimate of Il 473 birds for the entire east subcolony in 
1972. This number must be further corrected to account for 
the fact that the 1972 photos were obtained a month earlier 
than those in 1984 and 1990. The mean change in numbers 
on the study plots at the west subcolony between 16 July 
(me an for week of 13-19 July) and 11 August (mean for 
week of 8-14 August) over four years (1988, 1990, 1991, 
1992) was an increase of 10.1 %. If one assumes a similar 
trend in 1972, a mid-August count would have been 

Table 1 
Counts made from EhotogrsEhs at Coats Island 

Colon)': 1972 1984 1990 

West subcolon)': 26082 28 797 

East subcolony 
Section 18-6A 3614 4184 
Rest 9557 15711 20872 

Totals (including corrections for 18-6A 
and time of ~ear} 12632 19 32S 25056 

Whole colony 45407 53853 

approximately 12 600 birds (Table 1). The photograph also 
shows that land-fast ice was still present adjacent to the 
colonyon 16 July 1972. Tbis suggests a relatively late year 
for ice breakup. However, in 1992, when ice also persisted 
until mid-July, attendance by the murres was hardly affected 
(AJG, unpubl. data). 

The total counts for the east subcolony (Table 1) 
suggest an average annual increment of 3.6% during 
1972-84 and 4.4% between 1984 and 1990. At the west 
subcolony, the increase between 1984 and 1990 was 1.6% 
per year. For both colonies together, tbe increase during 
1984-90 was 2.8% per year. The total increase at the east 
subcolony is estimated at 12 424 birds between 1972 and 
1990, ofwhich only 1872 (15%) can be attributed to the 
expansion of the colony boundary. However, large parts of 
the area occupied in 1992 on the east subcolony supported 
only scattered birds in the 1972 photographs. Increases in 
numbers on such areas since 1972 have involved changes of 
an order of magnitude and more. 

The number of birds present on the west subcolony 
on breeding study plots D, N, and P at the time when the 
1990 census photographs were taken was 487. There were 
281 breeding pairs on these plots in 1990, yielding a 
correction factor of 0.58. Applying this to the aggregate 
count for the east and west subcolonies (53 853) gives an 
estimate for the total colony of 31 235 breeding pairs. Given 
the likely inaccuracies in the method, we pre fer to round 
this off to 30 000 pairs. 

Counts at the 10 study plots on the west subcolony 
during 1985-92 showed no consistent trends. Mean counts 
for the period 1-7 August were significantly correlated with 
year at only three plots (Table 2): two positively (C and D) 
and one negatively (1). Most of the change in numbers at 
plot l occurred between 1985 and 1986. The possibility that 
the boundaries of plot l were not always correctly identified 
in 1985 (the first year of counting) cannot be dismissed; we 
subsequently found this plot difficult to count. Although the 
trend at plot C is significant, the increase from 1986 to 1992 
was only 27%, most of it occurring between 1991 and 1992. 
Changes in numbers on this plot may be related to the 
suc cess of a pair of G1aucous Gulls Larus hyperboreus 
nesting immediately adjacent to the plot boundary. When 
these birds had young, they actively discouraged murres 
from loafing near their nest, and young may have been 
present more frequently in the earlier years. No young were 
present in 1992. 

Only at plot D has a clear increase in numbers taken 
place. The number of occupied sites on this plot increased 
from about 60 in 1981 (based on interpretation of Fig. 7a) to 
89 in 1986 (+48%), when intensive observations of the plot 
began, and to 13 7 in 1992 (a further 54% increase). The 
mean cou nt increased by 33% between 1986 and 1992. A 

Table 2 
Counts of stud~ Elots on the west subcolon~ at Coats Island made from 1 to 7 August between 1985 and 1992 {ail samEle sizes = 7~ 

Stud)': Elot 
A B C D E F G H 

Year Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
1985 258 43 240 41 [107]* I3 S 41 109 19 100 20 104 12 112 16 277 64 147 
1986 249 20 244 25 107 9 155 18 134 23 102 12 100 8 93 9 204 26 126 
1987 276 15 260 25 112 3 170 19 165 21 117 9 lOS 5 107 6 235 20 130 
1988 280 31 253 26 114 7 177 26 130 27 103 24 108 8 107 8 219 28 133 
1989 326 16 265 15 115 7 202 8 163 Il III 8 (117) [116] 211 13 136 
1990 288 26 237 13 115 6 194 17 161 20 98 7 92 6 104 8 197 7 119 
1991 242 16 217 Il 117 10 198 7 128 12 lOI 16 98 4 100 5 188 17 122 
1992 244 27 243 16 136 9 206 14 137 21 112 7 103 9 lOI 6 188 13 130 
r (x vs. yr.) 0.05 0.33 +0.84 +0.94 +0 .27 +0 .13 -0.19 -0.17 -0.81 -0.56 
P (two-tailed) NS NS <0.01 <0.01 NS NS NS NS <0.01 NS 

NS not significant 

a Values in square brackets are subject to uncertainty because of possible mis identification of plot boundaries. 

Figure 7 
Photographs of plot D, Coats Island: (a) in 1981, (b) in 1984, and (c) in 1988 

Table 3 
lncrease in numbers ofbreeding sites at plot D, Coats Island, 1981-92 
(only those still occuEied in 1992 are included) 

Year 
1981-84 
1984-86 
1986-88 
1988-90 
1990-92 

Sites added on ledges Ereviousl)':: 
OccuEied" UnoccuEiedb 

3 ID 
2 14 

17 17 
10 1 
3 3 

S Occupied - supporting at least one breeding pair. 
b Unoccupied = no breeding pairs present previously. 

comparison of photos a, b, and c in Figure 7 shows that 
most of the sites added betwecn 1981 and 1988 (56%) were 
on ledges that were previously unoccupied (Table 3). 
However, since 1988, most expansion (82%) has occurred 
through the addition of sites on ledges that were already 
occupied. No successful breeding has taken place on the 
uppermost occupied ledge since 1989, owing to predation by 
arctic foxes Alopex lagopus . It seems possible that no 
further upward expansion is possible in this area. 

3.2 East Dlgges Island 

Counts made at the study plots in 1990 were lower 
th an those made at the same dates in 1980-82, whereas 
those made in 1985 and 1992 were higher (although not 
significantly; Table 4). Compared to the index level for 
1980-82, subsequent counts ranged from 95% (1990) to 
104% (1992; Fig. 8). None of tbe total counts for the three 
later years (1985, 1990, 1992) differed significantly from 
total counts for ail three of the earlier years (1980-82). 
However, counts made at plot H in 1992 were significantly 
higher than any of those made at the same dates in 1980-82, 
suggesting that a mode st increase bad taken place in that 
part of the colony. 

Althougb tbe 1980 photo census bas not been 
repeated, pbotographs of large parts of the colony were 
taken into tbe field in 1992, and a careful comparison was 
made of colony boundaries. Ali previously occupied areas 
were still occupied. Sorne expansion was apparent in very 
small areas at the top of the cliffs, where additionalledges 
bad been occupied, but the total number of birds involved 
was less than 1000. The general impression obtained by 

14 
15 
14 
19 
ID 
ID 
8 
5 
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Table 4 
Counts made at studl' 210ts on East Digges Island, 1980-92 

Studl210t 
Total Year Al A2 B C D 

6-15 July 
1980 71.S 172.4 114.4 165.0 82.8 
N=10 (9.5t (15.0) (20.6) (21.7) (14.3) 

1981 71.8 168.8 109.6 162.8 75.3 
N=10 (9.8) (14.3) (8.3) (20.1) (5.6) 

1982 82.6 176.1 123.7 .183.0 80.7 
N=10 (16.0) (19.7) (15.9) (18.8) (8.5) 

1990 74.2 161.6 112.2 164.5 76.4 
N=10 ~16.62 ~24.32 ~25.5} ~25.Q {14.Q 

21-26 July 
1980 83.3 188.3 132.7 179.7 92.7 
N=6 (13.6) (29.9) (32.4) (26.1) (23.6) 

1981 83.2 169.0 124.6 187.8 82.0 
N=5 (9.3) (17.9) (14.3) (22.2) (12.8) 

1982 89.5 194.7 144.8 194.7 88.5 
N=6 (8.6) (9.9) (11.6) (12.7) (3.8) 

1985 82.8 209.0 139.3 191.3 97.5 
N=6 ~4.9} {6.3} {24.3} {16.3} (4.0} 

11-20 August 
1980 80.4 180.0 130.4 192.3 83.0 
N=lO (5.4) (17.1) (10.2) (9.7) (6.9) 

1981 78.9 174.6 127.6 192.9 82.9 
N=10 (13.8) (23.9) (13.8) (19.8) (12.7) 

1982 70.3 175.6 128.4 185.7 81.6 
N=10 (5.5) (11.2) (10.4) (10.1) (7.6) 

1992 80.8 192.7 128.1 177.3 92.6 
N=10 (9.5) (11.5) (14.3) (12.8) (8.3) 

a Numbers in parentheses are standard deviations. 

Figure 8 
Changes in the mean number of Thick-biIled Murres present on 10 
study plots on East Digges Island in relation to the baseline 
(1980-82) 
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1980 1982 1984 1986 1988 1990 1992 

YEAR 

E FI F2 G H 

180.3 150.9 213.1 109.8 152.3 1412.5 
(25.2) (16.0) (33.4) (19.3) (26.2) (185.1) 

175.0 143.2 213.5 111.4 148.8 1380.2 
(14.8) (11.9) (21.2) (21.6) (18.4) (110.7) 

198.4 157.4 238.1 103.8 153.8 1476.8 
(30.7) (18.0) (31.3) (12.8) (19.8) (158.5) 

163.2 133.1 200.3 95.1 159.9 1335.8 
{26.2l {17.8~ {36.5} {13.42 {34.6l {225.0l 

206.3 167.2 254.0 119.3 166.7 1590.2 
(43.6) (28.4) (56.8) (18.8) (34.8) (297.8) 

191.0 165.4 233.8 123.4 160.6 1520.8 
(27.8) (13.5) (44.4) (22.2) (24.8) (198.4) 

235.3 169.8 250.8 117.2 187.7 1673.0 
(8.6) (6.2) (46.0) (5.8) (4.3) (81.6) 

223.2 181.0 273.2 120.0 197.3 1714.7 
{15.72 {16.Q {22.Q {9.4} {22.4} {114.5} 

198.8 163.9 239.7 124.5 162.9 1555.9 
(19.2) (15.9) (19.3) . (13.2) (16.7) (91.1) 

194.3 165.6 250.1 119.8 169.2 1562.5 
(26.3) (18.3) (35.3) (10.9) (20.2) (197.3) 

207.4 159.9 245.8 112.6 173.2 1540.5 
(20.9) (10.0) (23.5) (6.0) (9.4) (91.9) 

208.3 160.8 247.6 128.6 192.6 1609.4 
(19.2) (10.4) (11.1) (11.8) (18.0) (89.8) 

AJG, who worked on the colony during 1980-82, was that 
the numbers ofbirds present on different parts of the colony 
in 1992 were very similar to those seen earlier. J.B. Geale, 
who carried out the 1990 survey and who also worked at 
East Digges Island in 1980 and 1982, had a similar 
impression. 

4. Discussion 

Our estimate of the number ofbirds present at Coats 
Island in 1990 (30000 breeding pairs), based on the photo 
count, is higher than previous estimates for the colony. In 
1953, A.R. Loughrey (in Tuck 1961) estimated 30000 birds 
(equivalent to about 20 000 pairs), and in 1955, C.R. 
Harrington (in litt.) estimated 15000 pairs. An estimate 
based on a preliminary analysis of the 1972 photographs 
was similar to Harririgton's (15 000 pairs; Nettleship and 
Smith 1975; Brown et al. 1975). Based on direct counts at 
the west subcolony in 1981, Gaston et al. (1987) estimated 
26 500 birds, very close to the photo count of 26 082 for 
1984. 

Since 1972, aIl the evidence points to a sharp 
increase in the numbers ofbirds at the Coats Island colony, 
with the east subcolony doubling between 1972 and 1990. 
Given the expansion of the boundaries, there is no reason to 
think that a similar increase did not take place at the west 
subcolony. The fact that estimates in the mid-1950s were 
similar to, or larger than, the 1972 estimate suggests that the 
increase since 1972 was not a continuation of an earlier 
increase, but that prior to 1972 the population was either 
stable or changing relatively slowly. This corresponds with 
other observations that suggest a decline in populations of 
murres elsewhere in the eastem Canadian Arctic between 
the 1950s and 1970s (Nettleship 1977; Nettleship and Evans 
1985). 

The results of study plot counts do not indicate that 
the population increase is continuing. The highest mean 
counts at seven of the 10 plots occurred during 1987-89, 
corresponding to the period of most rapid colonization at 
plot D. It is possible that the rate of population increase has 
slowed during the past few years. The fact that most of the 
colonization at the west subcolony took place between 1972 
and 1981 suggests that the population increase may have 
been especially rapid during the 1970s. 

Changes in the population of the East Digges Island 
murre colony are more difficult to assess. L.M. Tuck, who 
visited the colony in 1955, estimated that "not less than two 
million, but most likely not more than three million" (Tuck 
1961) birds were present in the entire Digges Sound 
aggregation. However, he emphasized the difficulty of 
estimating the population. The estimate of about 
300 000 pairs made in 1 ~80 (Gaston et al. 1985) is likewise 
very approxima.te, because the confidence limits on the 
correction factors used were not known. The huge 
discrepancy between the estimates for 1955 and 1980 

suggests that sorne decline may have occurred. However, 
comparison ofphotographs taken by Tuck in 1955 with 
those taken in 1980 showed no change in the colony 
boundaries (Gaston et al. 1985). Given the uncertainties 
involved in the estimates, there is no way to assess the 
magnitude of the decline. 

Since 1980, there has been no evidence for any 
marked change in the population at East Digges Island. Both 
the daily counts of study plots and the comparison of 
photographs suggest that the colony has been essentially 
stable over the past decade. During studies carried out in 
1980-82, observers noted areas on East Digges Island where 
birds were breeding on turf, as weIl as unoccupied areas on . 
the mainland cHffs where the vegetation suggested previous 
manuring by murres (Gaston et al. 1985). They surrnised 
that a shift in population from the mainland to the island 
might be' occurring. In light of the increase that occurred at 
Coats Island after 1972, it seems possible that sorne 
expansion in population also took place at East Digges 
Island during the same period, which resulted in the 
colonization of grassy areas observed to have occurred in 
1980. 

The majority of Thick-billed Murres are known to 
retum to breed very close to where they were reared (Noble 
et al. 1991). Observations at East Digges Island in 1992 
failed to reveal any murres - among over 2000 inspected 
- banded at Coats Island. However, intercolony movements 
have been observed for other species of auks (Harris 1991; 
Halley and Harris 1993), and so it is likely that emigration 
sometimes occurs. If a small proportion of birds reared at 
Digges Sound shifted to Coats Island, the next closest 
colony, to breed, this could have a significant impact on the 
much smaller Coats Island population. Conversely, a similar 
proportion of Coats Island birds emigrating to Digges Sound 
would have a negligible effect on the dynamics of the larger 
colony. If interchange is occurring, it is possible that the 
considerable fluctuations seen at Coats Island over the past 
several decades reflect, in part, the dynamics of the Digges 
Sound colony. 

Although the evidence is not strong, numbers of 
Thick-billed Murres at colonies in northem Hudson Bay 
probably declined between the 1950s and 1970s, albeit to an 
unknown extent, increased between the 1970s and 1980s, 
and are now stable. In discussing the decline of High Arctic 
Thick-billed Murre colonies between the 1950s and 1970s, 
Nettleship and Evans (1985) pointed to the heavy mortality 
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that occurred from drowning in gill-nets off West Greenland 
in the late 1960s and early 1970s. This mortality is unlikely 
to have affected the Hudson Bay population: whereas nearly 
half of aIl recoveries ofbirds banded in the High Arctic have 
come from West Greenland, onlya small proportion «10%) 
of birds from Coats and East Digges islands have been 
recovered there, and most ofthese have been found in 
summer rather than in fall, when the gill-net mortality 
occurred (AJG, unpubl. data). None of the other possible 
causes of decline - oiling, hunting, and depletion of prey 
stocks by commercial fisheries - has undergone changes 
that can be correlated with our projections for fluctuations 
in the murre population of Hudson Bay since the 1950s. 
Consequently, the cause of these fluctuations cannot be 
explained at present. 

Literature cited 

Birkbead, T.R.; Nettlesblp, D.N. 1980. Census methods for murres, Uria 
species: a unitied approach. Cano Wild1. SerY. Occas. Pap. No. 43. 25 pp. 

Brown, R.G.B. 1986. Revised atlas of eastern Canadian seabirds 
1. Shipboard surveys. Cano "Wild!. Serv., Ottawa. III pp. 

Brown, R.G.B.; Nettlesbip, D.N.; Germain, P.; Tull, C.E.; Davis, T. 1975. 
Atlas of eastern Canadian seabirds. Cano Wild!. Serv., Ottawa. 220 pp. 

Cbristensen, O.; Lear, W.H. 1977. Bycatches in salmon drift-nets at West 
Greenland in 1972. Medd. Groen!. 205: 6-38. 

Elliot, R.D.; CoUlns, B.T.; Hayakawa, E.G.; Metras, L. 1991. The harvest 
ofmurres in Newfoundland from 1977-78 to 1987-88. Pages 36-44 in 
Gaston, A.J.; Elliot, R.D. (eds.), Studies ofhigh-1atitude seabirds. 2. 
Conservation biology of Thick-billed Murres in the Northwest Atlantic. 
Cano Wild!. SerY. Occas. Pap. No. 69. 

Gaston, A.J.; Cairns, D.K.; Elliot, R.D.; Noble, D.G. 1985. Anatural 
history of Digges Sound. Cano Wildl. SerY. Rep. Ser. No. 46. 66 pp. 

Gaston, A.J.; Elliot, R.D.; Noble, D.G. 1987. Studies ofThick-billed 
Murres on Coats Island, Northwest Territories in 1981, 1984, 1985 and 
1986. Cano Wild!. SerY. Prog. Note No. 167. 

Halley, D.J.; Harris, M.P. 1993. Intercolony movements and behaviour of 
immature guillemots Uria aalge. Ibis 135 (in press). 

Harris, M.P. 1991. Population changes in British Common Murres and 
Atlantic Puffins, 1969-88. Pages 52-58 in Gaston, A.J.; Elliot, R.D. 
(eds.), Studies ofhigh-latitude seabirds. 2. Conservation biology of 
Thick-billed Murres in the Northwest Atlantic. Cano Wildl. Sery. Occas. 
Pap. No. 69. 

Nettlesbip, D.N. 1976. Census techniques for seabirds of arctic and eastern 
Canada. Cano Wildl. SerY. Occas. Pap. No. 25. 33 pp. 

Nettlesbip, D.N. 1977. Seabird resources of eastem Canada: status, 
problems and prospects. Pages 96-108 in Mosquin, T.; Suchal, C. (eds.), 
Canada's endangered species and habitats. Cano Nat. Fed. Spec. Pub!. 
No. 6, Ottawa. 

Nettiesblp, D.N.; Evans, P.G.H. 1985. Distribution and status of the 
Atlantic Alcidae. Pages 54-154 in Nettleship, D.N.; Birkhead, T.R. 
(eds.), The Atlantic Alcidae. Academic Press, Orlando, FL. 

Nettlesbip, D.N.; Smitb, P.A. 1975. Ecological sites in northern Canada. 
Canadian Commission for the International Biology Programme, 
Conservation Terrestrial, Panel 9, Ottawa. 330 pp. 

Noble, D.G.; Gaston, A.J.; Elliot, R.D. 1991. Preliminary estimates of 
survivorship and recruitment for Thick-billed Murres at Coats Island. 
Pages 45-51 in Gaston, A.J.; Elliot, R.D. (eds.), Studies ofhigh-Iatitude 
seabirds. 2. Conservation biology of Thick-billed Murres in the 
Northwest Atlantic. Cano Wild!. SerY. Occas. Pap. No. 69. 

Tude, L.M. 1961. The murres - their distribution, populations and 
biology, a study of the genus Uria. Cano Wild!. SerY. Monogr. Ser. No. l, 
Ottawa. 260 pp. -

Tull, C.E.; Germain, P.; May, A.W. 1972. Mortality ofThick-billed Murres 
in the West Greenland salmon tishery. Nature (London) 237: 42-44. 

Recent publications in the 
Occasional Papers series 

No. 20 
Development of a simulation model of Mallard Duck populations, by 
C.J. Walters, R. Hilborn, E. Oguss, R.M. Peterman and J.M. Stander. 
Cat. No. CW69-1/20. Pub\. 1974. 
No.U 
Use ofmuseum specimens in toxic chemical research, by A.M. Rick. 
Cat. No. CW69-1/21. Pub!. 1975. 
No. 22 
Impoundments for waterfowl, by W.R. Whitman. 
Cat. No. CW69-1I22. Pub!. 1976. 
No. 23 
Minimizing the dangers of nesting studies to raptors and other sensitive 
species, by R.W. Fyfe and R.R. Olendorff. 
Cat. No. CW69-1I23. Pub!. 1976. 
No. 24 
Waterfowl damage to Canadian grain: current problems and research needs, 
by L.G. Sugden. 
Cat. No. CW69-1I24. Publ. 1976. 
No. 25 
Census techniques for seabirds of arctic and eastern Canada, by 
D.N. Nettleship. 
Cat. No. CW69-1I25. Pub\. 1976. 
No. 26 
The present status of the polar bear in James Bay and Be1cher Islands area, 
by Charles Jonkel, Pauline Smith, Ian Stirling and George B. Kolenosky. 
Cat. No. CW69-1/26. Pub!. 1976. 
No. 27 
Limnological and planktonic studies in the Waterton Lakes, Alberta, by 
R. Stewart Anderson and Roderick B. Green. 
Cat. No. CW69-l/27. Pub!. 1976. 
No. 28 
Birds and mammals of the Belcher, Sleeper, Ottawa, and King George 
Islands, Northwest Territories, by T.H. Manning. 
Cal. No. CW69-1I28. Publ. 1976.No. 29 
Developments in PPS sampling - Impact on current research, by A.R. Sen. 
Cat. No. CW69-1/29. Publ. 1976. 
No. 30 
Dynamics of snowshoe hare populations in the Maritime Provinces, by 
Thomas J. Wood and Stanley A. Munroe. 
Cat. No. CW69-l/30. Publ. 1977. 
No. 31 
Migration and population dynamics of the Peace-Athabasca Delta goldeye 
population, by D.B. Donald and A.H. Kooyman. 
Cat. No. CW69-1I31. Pub!. 1977. 
No. 32 
The effects of tire on the ecology of the Boreal Forest, with particular 
reference to the Canadian north; a review and selected bibliography, by 
John P. Kelsall, E.S. Telfer and Thomas D. Wright. 
Cat. No. CW69-1I32. Pub!. 1977. 
No. 33 
The ecology of the polar bear (Ursus maritlmus) along the western coast of 
Hudson Bay, by Ian Stirling, Charles Jonkel, Pauline Smith, 
Richard Robertson and Dale Cross. 
Cat. No. CW69-1I33. Pub!. 1977. 

No. 34 
Canvasback habitat use and production in Saskatchewan parklands, by 
Lawson G. Sugden. 
Cat. No. CW69-1I34. Pub\. 1978. 
No. 35 
The diets of muskoxen and Peary caribou on some islands of the Canadian 
High Arctic, by Gerald R. Parker. 
Cat. No. CW69-1I35. Pub!. 1978. 
No. 36 
Observations ofMallards in the parkland of Alberta, by Michael F. Sorensen. 
Cat. No. CW69-l/36. Pub!. 1978. 
No. 37 
The wildlife valuation problem: A critical review of economic approaches, 
by William A. Langford and Donald J. Cocheba. 
Cat. No. CW69-1I37. Pub!. 1978. 
No. 38 
Spatial changes in waterfowl habitat, 1964-74, on two land types in the 
Manitoba Newdale Plain, by G.D. Adams and G.G. Gentle. 
Cat. No. CW69-1138. Publ. 1978. 
No. 39 
Patterns of pelagic distribution of seabirds in western Lancaster Sound and 
Barrow Strait, Northwest Territories, in August and September 1976, by 
D.N. Nettleship and AJ. Gaston. 
Cat. No. CW69-1/39. Pub!. 1978. 
No. 40 
Responses of Peary caribou and muskoxen to turbo-helicopter harassment, 
Prince ofWales Island, Northwest Territories, by Frank L. Miller and 
Anne Gunn. 
Cat. No. CW69-1140. Pub!. 1979. 
No. 41 
Avian community structure of six forest stands in La Mauricie National 
Park, Quebec, by J.-L. DesGranges. Disponible également en français. 
Cat. No. CW69-1I41E. Publ. 1979. 
No. 42 
Population ecology studies of the polar bear in northern Labrador, by 
Ian Stirling and H.P.L. Kiliaan. Disponible également en français. 
Cat. No. CW69-1I42E. Publ. 1980. 
No. 43 
Census methods for murres, Uria species; a unitied approach, by 
T.R. Birkhead and D.N. Nettleship. Disponible également en français. 
Cat. No. CW69-1/43E. Publ. 1980. 
No. 44 
Population ecology studies of the polar bear in the area of southeastern 
Baffin Island, by Ian Stirling, Wendy Calvert, and Dennis Andriashek. 
Disponible également en français. 
Cat. No. CW69-1I44E. Pub!. 1980. 
No. 45 
Polynyas in the Canadian Arctic, by Ian Stirling and HoÜy Cleator, eds. 
Disponible également en français. 
Cat. No. CW69-1I45E. Pub!. 1981. 
No. 46 
The Lesser Snow Geese of the eastern Canadian Arctic, by H. Boyd, 
G.E.J. Smith, and F.G. Cooch. Disponible également en français. 
Cat. No. CW69-1/46E. Pub!. 1982. 

15 



16 

No. 47 
The distribution and abundance of seals in the eastern Beaufort Sea, 
1974-79, by lan Stirling, Michael Kingsley, and Wendy Calvert. Disponible 
également en français. 
Cat. No. CW69-1/47E. Pub!. 1982. 
No. 48 
Foraging behaviour of Peary caribou inresponse to springtime snow and ice 
conditions, by F.L. Miller, E.J. Edmonds, and A. Gunn. Disponible 
également en français. 
Cal. No. CW69-1/48E. Pub!. 1982. 
No. 49 
A review of sorne important techniques in sampling wildlife, by A.R. Sen. 
Disponible également en français. 
Cat. No. CW69-1/49E. Pub!. 1982. 
No. 50 
Intensive regulation of duck hunting in North America: ils purpose and 
àchievements, by Hugh Boyd. Disponible également en français. 
Cal. No. CW69-1I50E. Publ. 1983. 
No. 51 
Human dimensions of migratory game-bird hunting in Canada, by 
Shane A.D. Parker and Fern L. Filion. Disponible également en français. 
Cal. No. CW69-115IE. Publ. 1984. 
No. 52 
Components ofhunting mortality in ducks, by G.S. Hochbaum and 
C.J. Walters. Disponible également en français. 
Cal. No. CW69-1I52E. Publ. 1984. 
No. 53 
The interpretation of aerial surveys for seabirds: sorne effects of behaviour, 
by A.J. Gaston and G.E.J. Smith. Disponible également en français. 
Cal. No. CW69-1/53E. Pub!. 1984. 
No. 54 
Waterfowl studies in Ontario, 1973-81, by S.G. Curtis, D.G. Dennis, and 
H. Boyd, eds. Disponible également en français. 
Cal. No. CW69-1/54E. Pub!. 1985. 
No. 55 
The reported kill of ducks and geese in Canada and the USA, 1974-82, by 
Hugh Boyd. Disponible également en français. 
Cal. No. CW69-l/55E. Pub!. 1985. 
No. 56 
Population dynamics of the Common Loon (Gavia immer) associated with 
mercury-contaminated waters in northwestern Ontario, by J.F. Barr. 
Disponible également en français. 
Cat. No. CW69-1I56E. Publ. 1986. 
No. 57 
The Ring-billed Gull in Ontario: a review of a new problem species, by 
H. B1okpoel and G.D. Tessier. Disponible également en français. 
Cal. No. CW69-1/57E. Publ. 1986. . 
No. 58 
The birds of the Creston Valley and southeastern British Columbia, by 
R.W. Butler, B.G. Stushnoff, and E. McMackin. Disponsible également en 
français. 
Cal. No. CW69-1/58E. Pub!. 1986. 
No. 59 
Estimating densities of birds at sea and the proportion in flight from counts 
made on transects of indefinite width, by A.J. Gaston, B.T. Collins, and 
A.W. Diamond. Disponible également en français. 
Cal. No. CW69-1I59E. Pub!. 1987. 
No. 60 
Waterfowl breeding population surveys, Atlantic Provinces, by A.J. Erskine, 
ed. Disponible également en français. 
Cal. No. CW69-1/60E. Pub\. 1987. 
No. 61 
A survey of Lesser Snow Geese on Southampton and Baffin islands. NWT, 
1979, by A. Reed, P. Dupuis, and G.EJ. Smith. Disponible également en 
français. 
Cal. No. CW69-1/6IE. Publ. 1987. 
No. 62 
Studies of the effects of acidification on aquatic wildlife in Canada: 
waterfowl and trophic relationships in smal1lakes in northern Ontario, by 
D.K. McNicol, B.E. Bendell, and R.K. Ross. Disponible également en 
français. 
Cal. No. CW69-1I62E. Pub!. 1987. 
No. 63 
Bison ecology in relation to agricultural development in the Slave River 
lowlands, NWT, by H.W. Reynolds and A.W.L. Hawley, eds. 
Cal. No. CW69-1I63E. Publ. 1987. 

No. 64 
A simulation model for the Greater Snow Goose population, by J. Gauvin 
and A. Reed. Disponible également en français. 
Cal. No. CW69-1/64E. Pub\. 1987. 
No. 65 
The birds of the Fraser River delta: populations, ecology and international 
significance, by Robert W. Butler and R. Wayne Campbell. 
Cat. No. CW69-1I65E. Pub!. 1987. 
No. 66 
Mortality of migratory barren-ground caribou on the calving grounds of the 
Beverly herd, Northwest Territories, 1981-83, by Frank L. Miller, 
Eric Broughton, and Anne Gunn. 
Cat. No. CW69-1I66E. Pub!. 1988. 
No. 67 
Studies of the effects of acidification on aquatic wildlife in Canada: 
Lacustrine birds and their habitats in Quebec, by Jean-Luc DesGranges, ed. 
Disponible également en français. 
Cal. No. CW69-1I67E. Pub\. 1989. 
No. 68 
Studies ofhigh-Iatitude seabirds. 1. Behavioural, energetic, and 
oceanographic aspects of seabird feeding ecology, by W.A. Moiltevecchi and 
A.J. Gaston, eds. 
Cat. No. CW69-1I68E. Publ. 1991. 
No. 69 
Studies ofhigh·latitude seabirds. 2: Conservation biology of Thick-billed 
Murrès in the Northwest Atlantic, by A.J. Gaston and R.D. Elliot, eds. 
Cat. No. CW69-1/69E. Pub!. 1991. 
No. 70 
Habitats of the northeast coast of James Bay, by N. Dignard, R. Lalumière, 
A. Reed, and M. Julien. Disponible également en français. 
Cat. No. CW69-1170E. Pub!. 1991. 
No. 71 
Key migra tory bird terres trial habitat sites in the Northwest Territories 
(2nd edition), by Stuart A. Alexander, Robert S. Ferguson, and 
Kevin J. McConnick. 
Cal. No. CW69-1I7lE. Pub!. 1991. 
No. 72 
Atlas ofpelagic birds of western Canada, by K.H. Morgan, K. Venneer, and 
R.W. McKelvey. 
Cat. No. CW69-1172E. Pub!. 1991. 
No. 73 
The Red-tbroated Loon as an indicator of environmental quality, by 
D. Lynne Dickson. Disponible également en français. 
Cal. No. CW69·1173E. Pub!. 1992. 
No. 74 
Aerial radio-tracking ofWhooping Cranes migrating between Wond Buffalo 
National Park and Aransas National Wildlife Refuge, 1981-84, by E. Kuyt. 
Cal. No. CW69-1174E. Pub!. 1992. 
No. 75 
The ecology, status, and conservation of marine and shoreline birds on the 
west coast of Vancouver Island, by K. Venneer, R.W. Butler, and 
K.H. Morgan, eds. 
Cal. No. CW69-1175E. Pub!. 1992. 
No. 76 
Declines in Canadian amphibian populations: designing a national 
monitoring strategy, by C.A. Bishop, K.E. Pettit, eds. 
Cal. No. CW69-1176E. Pub!. 1992. 
No. 77 
Studies ofhigh-Iatitude seabirds. 3. A model of the energy demands of the 
seabirds of eastern and Arctic Canada, by A.W. Diamond, A.J. Gaston, and 
R.G.B. Brown (edited by W.A. Montevecchi). 
Cal. No. CW69-1177E. Pub!. 1993. 
No. 78 
Histoncal review of water bird populations and annotated list of water birds 
associated with Burlington Bay, Lake Ontario, 1857-1990, by 
M.B. Gebauer, R.Z. Dobos, and D.,Vaughn Weseloh. 
Cal. No. CW69·1178E. Pub!. 1993. 
No. 79 
Hydrological classification of Canadian prairie wetlands and prediction of 
wetland inundation in response to climatic variability, by Ming-ko Woo, 
Robert D. Rowsell, and Robert G. Clark. 
Cat. No. CW69-1179E. Pub!. 1993. 



CANADA'S GREEN PLAN 

0..",. 50% recyckd 
p~\ncludir!.g 

10% post-(lOlljULner 

6""'. 

Canada 




