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Marbled Murrelets (MAMU) nest in mature forest but spend most of their lives at sea. 
MAMU are listed as Threatened in Canada (COSEWIC) and Red-listed in British 
Columbia. Causes for their decline are thought to include the loss and fragmentation of 
forest nesting habitat, increased mortality related to over-fishing, climate change and 
declines in foraging habitat quality at sea. Of these causes, the influence of habitat quality 
at sea is poorly understood and represents a critical information gap. Filling this gap is 
crucial to insuring that recovery plan focus on the factors most influential of population 
decline. 
     Our goal is to test if historic declines in diet and marine habitat quality now limit MAMU 
populations in the Georgia Basin, and whether similar limits may occur in less heavily impacted 
marine habitats of w Vancouver Is., Queen Charlotte Sound and the North Coast. Preliminary 
results from the Georgia Basin support this hypothesis (Norris et al. 2007, Journal of Applied 
Ecology 44: 875-884). Confirming these results and conducting parallel work elsewhere in BC, 
represent critical steps towards identifying optimal conservation strategies for this species.  In 
particular, our results will facilitate decisions on how to invest most efficiently public land and 
funds to the protection or restoration of 1) forest nesting habitat and 2) marine foraging habitat. 
Because conservation now focuses mainly on protecting mature forest, our research has the 
potential to affect forest management in coastal British Columbia, and to provide critical advice 
to managers charged with developing a reliable and defensible recovery plan for MAMU in 
Canada. Our results will also help maximize the value of conserved nesting habitat by identifying 
candidate areas juxtaposed to high quality marine feeding habitats.  In the rest of this summary 
we review briefly our research approach, methods and recent results. 
     Recent evidence suggests that MAMU breeding success and habitat use is influenced by 
marine habitat quality. In California, up to 70% of adult MAMU failed to breed when diet quality 
in spring was low, suggesting that reproductive rate is limited by prey availability. Variation in 
prey type and abundance is also known to be related to climate and limit reproduction in closely-
related seabirds in BC. Our own results, based on the analysis of stable isotopes of nitrogen and 
carbon, also support this hypothesis. This work shows that isotopes ratios estimated in MAMU 
feathers from museum specimens collected in the Georgia Basin from 1890 to 1997, suggest that 
reductions in forage fish biomass over the last century have led to declines in diet quality and 
breeding performance in MAMU. It is therefore plausible that declines in diet quality now 
prevent MAMU populations in this region from growing (Norris et al. 2007. J. Appl. Ecol. 
44:875-884). If diet quality does limit reproductive rate in MAMUs in BC, recovery teams should 
consider emphasizing the protection of nesting habitat immediately adjacent to high quality 
marine foraging areas. Moreover, with on-shore nesting habitat protected, managers may wish to 
re-focus recovery plans on rebuilding forage fish stocks. 
     From 2007 to ‘09 we will examine how diet affects MAMU populations by analyzing stable-
nitrogen and carbon isotopes in the feathers and blood of MAMU captured in ‘dip-nets’ to 
identify the trophic feeding level of potential breeders. Hormone and protein assays of blood will 
allow us to diagnose reproductive state and gender in captured birds. These results will be 
combined with analyses of isotopes in the feathers of c 600 museum specimens to re-construct the 
diet history of MAMU in BC from 1850 to present. To date, we have collected all museum 
feather samples known to us from BC to se AK from 1750 to present. To compare diet quality 
and prey composition across regions, we also are assembling isotopic signatures from >200 
contemporary prey and >300 published estimates. 



     If at-sea feeding conditions limit MAMU populations, we expect that the tropic feeding level 
of females in late winter/early spring will be predict reproductive state in during the breeding 
period. We also predict that reconstruction of historic diets museum specimens will be related to 
variation in population size as estimated from long-term surveys conducted since 1957 
(Christmas Bird Count), and to more recent radar and at-sea counts by ourselves and others. 
Overall, our work tests a critical management assumption that the conservation of nesting habitat 
in mature forest stands is sufficient to affect species recovery, as well as the alternate hypothesis 
that MAMU populations are unlikely to grow where marine resources have been depleted. These 
tests are critical to developing a reliable and defensible recovery plan, and to identifying the 
optimal allocation of conservation effort in species recovery planning. Our most recent results, 
based on 212 murrelets captured in Desolation Sound, support the hypothesis that trophic feeding 
level and the probability of breeding are related in MAMU. However, the mechanisms of action 
and relationship between prey abundance and diet quality remain unclear. Our study is the first to 
identify a potential mechanism by which diet quality influences MAMU breeding success in 
Canada. Our results suggest that conservation of MAMU in the Georgia Basin should focus on 
maintaining/restoring high quality marine feeding habitats, and that spatial planning exercises 
aimed at conserving high quality nesting habitat will be most beneficial to species recovery when 
protected nesting habitat occurs adjacent to high quality foraging habitats at sea. For more 
information contact Dr. Peter Arcese (peter.arcese@ubc.ca, 604-822-1886). 
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