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Abstract. Recent techniques for capturing Marbled 
Murrelets (Brachyramphus marmoratus) have created 
opportunities for studying them through systematic 
banding programs. One murrelet banded in breeding 
plumage during the summer of 1995 at Theodosia In-  
let. on the Sunshine Coast of British Columbia, was 
recaptured in basic plumage in the fall of 1996 near 
Orcas Island in the San Juan Islands, Washington    
State, a distance of 220 km southeast from the original 
banding location. It was captured again at Theodosia 
Inlet in breeding plumage in the summer of 1997. This 

is the first evidence of long distance movement for the 
Marbled Murrelet. Seven color-marked individuals  
from the Theodosia Inlet population were located in   
the same geographic area outside the breeding season.  
Although our sample size is small, this suggests that 
both nonmigratory and migratory individuals occur 
within a single summering population. 
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  Marbled  Murrelets  (Brachyrantphus  marmoratus)  are 
   year-round residents in Washington and British Culum 
 1  Received 28 July 1998. Accepted 26 March 1999.  bia  (Rodway  et  al.  1992,  Speich and Wahl 1995), but 
 2 Current address: 307-4711 57 Street, Delta, British  marine  surveys  show  that  they  have  different  distri 
Columbia, V4K 3E6, Canada.  bution  patterns  at  different  times  of year. Campbell et 
 3 Corresponding author.  al.  (1990)  hypothesized that  some  portion  of the Brit- 
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ish Columbia population may undergo a north-south 
migration. Sometimes these movements are from more 
exposed areas of their breeding range to more sheltered 
waters during the nonbreeding season (Burger 1995, 
Courtney et al. 1996). Partial seasonal shifts in distri-
bution also have been observed in other parts of the 
murrelet's range, including California (Naslund 1993), 
Oregon (Strong et al. 1995), and Alaska (Agler et al. 
1998). 

Although these inland-nesting seabirds tend to con-
centrate during the breeding season in areas of coast-  
line close to potential nesting areas near old-growth 
forests, their distribution during the nonbreeding sea-  
son is poorly known. The use of marked individuals 
makes it possible to relate wintering populations to 
specific breeding (summer) populations. Our objec-  
tives in this paper are to document the first recapture     
of a banded Marbled Murrelet at a considerable dis- 
tance from the original study site and outside the 
breeding season and report other resightings of marked 
individuals outside the breeding season. 

METHODS 

Since 1991, we have banded Marbled Murrelets with 
stainless steel leg bands in Theodosia Inlet (50°04'N, 
124°42'W), part of Desolation Sound, British Colum- 
bia. Birds are caught in a floating mist-net array      
which is strung across the mouth of the inlet (Kaiser et al. 
1995). In 1996 and 1997, we enhanced the delectabil-   
ity of birds by using color marks. We marked 20 adults 
(10 year-1) with 5 mm plastic nasal discs attached by      
a strand of 11.34-kg test monofilament through the  
nares. We also marked 48 birds by looping temporary 
plasticized paper wing markers in the shape of a covert 
feather around the forearm. Color-marked birds were 
located during marine surveys in the study area during 
summer and on two nonbreeding season expeditions      
to the study area, on 22 September 1996. and 9 Feb- 
ruary 1997. We sexed murrelets using a DNA finger-
printing technique modified from Griffiths et al. (1996) 
by Vanderkist et al. (1999) using DNA from blood and  
in some cases, feathers. We captured murrelets out of 
breeding season near Orcas Island (48'36'N,     
123°00'W) in northern Puget Sound, Washington in 
September 1996 using a night-lighting and dip netting 
technique from small or medium sized boats (Whit- 
worth et al. 1997). 

To check on past captures of Marbled Murrelets, we 
examined all published papers and reports related to    
the banding of Marbled Murrelets that we could find.  
We cross-referenced this with banding and recovery   
data available from the Canadian Wildlife Service Bird 
Banding Office (CWS-BBO; Ottawa), which docu- 
ments all birds reported banded by Canadian and U.S. 
banders and all recoveries other than those in the same 
degree block reported by the original bander. Some 
banding data supplied by the CWS-BBO were not   
found in any published source and some published 
studies were not in the CWS database. If discrepancies 
were found between published and CWS-BBO     
records, we assumed that the published information    
was correct. 

RESULTS 
Because of the difficulty of capturing this species, only 
684 Marbled Murrelets have ever been reported band-   
ed up to 1996, at 17 locations between Alaska and 
California. Of the 684 records, 90 are from Alaska 
(Quinlan and Hughes 1992, Bums et al. 1994), 543    
from British Columbia, of which 493 are from our own 
study and others from Burns et al. (1995) and Kaiser      
et al. (1995), 7 from Washington State, 33 from      
Oregon and 11 from California (Paton et al. 1991).    
From this total we found no records of recaptures or  
dead recoveries outside of the original study area. Re-
captures of birds within our study area during the 
breeding season are documented elsewhere (Cooke, in 
press), but we have no records of recaptures or recov-
eries within the study area from other studies. 

We report here a female Marbled Murrelet banded     
at Theodosia Inlet, British Columbia, recaptured near 
Orcas Island in northern Puget Sound, Washington, in 
the fall, and then recaptured again back at the banding 
site. The bird was initially banded at 04:44 on 14 June 
1995, one of 189 caught and banded that summer at 
Theodosia Inlet. It was in breeding plumage with a  
large, vascularized brood patch. We recaptured this    
bird 15 months later on 13 September 1996 south of 
Orcas Island, approximately 220 km from the original 
banding site. It was in winter plumage, and was one      
of 12 Marbled Murrelets caught and released in the   
same area over a 3-day period. We caught the bird   
again at the original banding site at 05:35 on 29 June 
1997, one of 206 caught during the summer. Its plum-
age and brood patch were almost identical to its con-
dition at the original capture. and its weight was sim-  
ilar (195 g vs. 193 g). It was again independently sexed 
as a female. As on the first capture event. it was caught 
flying out of the inlet towards the ocean. 

In addition to this recaptured bird, seven individu- 
ally color marked birds were resighted in the Desola- 
tion Sound area (all within 10 km of the capture site) 
during the fall 1996 and winter 1997 surveys. On 22 
September 1996, six color-marked murrelets were ob-
served in various states of body molt. On 9 February 
1997, one color-marked individual was observed in 
winter plumage and as a member of a pair. All had 
probably nested near the Desolation Sound area, given 
that they were in breeding plumage and had vascular-
ized brood patches when banded between June and    
July 1996. Four were females and three males. 

DISCUSSION 

The doubly recaptured bird reported here provides the 
first direct evidence of migration between breeding and 
nonbreeding areas for this species. The bird's plumage 
and brood patch at the original capture, along with the 
fact that it was caught at dawn flying out of the inlet     
on a known flight path from the forest to the ocean, 
suggests that it was breeding in the area. The first re-
capture in Puget Sound suggests movement to a win-
tering location. The second recapture indicates a return 
to the original capture location in a subsequent nesting 
season and in the year following the Puget Sound cap-
ture. Our finding is thus consistent with the suggestion 
that the breeding birds from British Columbia com-  
prise  at  least  part  of  the  seasonal  influx  of murrelets 
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into the sheltered waters of Puget Sound in northern 
Washington in fall and winter. 

Although this particular bird moved considerable 
distances between breeding and nonbreeding locations, 
not all birds left the Desolation Sound area. Resight-  
ings of individually color-marked birds, indicate that      
at least part of the murrelet population remains in the 
Desolation Sound area in the fall and winter. This ev-
idence of residency outside the breeding season also is 
consistent with previous suggestions that only a por-   
tion of Marbled Murrelets disperses away from con-
centrated breeding areas during the nonbreeding sea-  
son. 

Different subgroups of the population (e.g., sex, age, 
or status) may adopt different movement strategies.     
Our small sample shows no evidence of sex differenc-   
es in overwintering sites, although it is evident that   
some individuals of both sexes remain close to the 
nesting areas. All our detected birds were adults when 
banded, so we are not able to confirm the age differ-
ences in migration reported by Kuletz and Kendall 
(1998), but in our study at least some of the adults 
remained close to the breeding area. Birds may be trad-
ing off the advantages of a suitable wintering location 
against the advantages of being able to visit nesting   
areas during the winter months, as shown by Naslund 
(1993). Only the accumulation of data on individuals 
(such as the observation we report) will allow us to 
discriminate between these various hypotheses. 

Although our recent findings offer only incomplete 
evidence of seasonal behavior for Marbled Murrelet 
populations in Desolation Sound and Puget Sound,     
they represent important advances in knowledge for    
this internationally threatened species whose seasonal 
movement patterns are little understood. Without  
marked individuals, it is impossible to distinguish be-
tween migrant and resident birds. 

Basic information on seasonal movements and dis-
tributions of populations of Marbled Murrelets is cru- 
cial for understanding the critical breeding and win-
tering areas of this threatened species and to provide      
a focus for conservation efforts and a basis on which      
to evaluate these efforts. Such studies will complement 
population genetic analyses currently under way with   
this species. 
 

The research in Desolation Sound is a result of co-
operation between Simon Fraser University (SFU), the 
Canadian Wildlife Service (CWS), and the British Co-
lumbia Ministry of Forests (MOF). Numerous field as-
sistants and volunteers disrupted nights of sleep to    
catch birds. Brett Vanderkist sexed the birds. Louise 
Laurin of the CWS Banding Office (Ottawa) supplied 
banding and recovery data. Other unpublished banding 
data were provided by Gary Kaiser and Pat Jodice. 
Funding for the Desolation Sound project was provid-  
ed by grants from the Natural Sciences and Engineer-  
ing Research Council of Canada, CWS, SFU, MOF, 
MacMillan Bloedel Ltd., TimberWest Ltd., Pacific For-
est Products Ltd., International Forest Products Ltd., 
Western Forest Products Ltd., and Forest Renewal 
British Columbia (FRBC) through the Science Council 
of British Columbia Research in the Puget Sound is a 
cooperative effort between the National Council for    
Air  and   Stream   Improvement,  the  Northwest   Indian 

Fisheries Commission, Sustainable Ecosystems Insti-
tute, the U.S. Army, the U.S. Forest Service, and 
Washington Department of Wildlife. Peter Noah, for-
merly of the Oregon Coast Aquarium, was instrumen-  
tal in processing the birds in Puget Sound. Martin Ra-
phael provided logistical support, and Diane Evans led 
the capture crew. Doug Bertram, Sean Boyd, Alan 
Burger, Diane Evans, Kathy Kuletz, Tony Williams,   
and an anonymous reviewer offered constructive com-
ments on an earlier draft. 
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