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IX. Blue
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Range Score

Status
Biological

Action

-20to 20 -5
-50 to 50 -34

-40to 40 -4

Higher numerical scores denote greater concern

Status

known declining trends. Status scores range from -20 (increasing) to 20 (decreasing).

- variables measure the trend in a taxon’s population status or distribution. Higher status scores denote taxa with

Score

Population Trend in Alaska (-10 to 10)

Unknown. Piatt et al. (2007) concluded that marbled murrelets were declining, especially in Glacier
Bay and Icy Strait (southeast Alaska) and in Prince William Sound (see also Kuletz et al. 2011b).
However, USFWS (2013c) re-analysed long-term datasets from 1989 to 2012 and instead suggested
that the population was stable. Recent, short-term data (2010-2017) suggest stable populations in
Glacier Bay (Sergeant and Johnson 2017). We discuss some of the limitations to detecting trends

under "Knowledge of Population Trends".

Distribution Trend in Alaska (-10 to 10)

Unknown, but likely stable. An assessment for Kittlitz's murrelet, whose range overlaps extensively
with marbled murrelet, concluded that habitat has likely remained stable (USFWS 2013c). Old-
growth forests, which provide nesting habitat for marbled murrelet, are likely not limiting in Alaska

(Barbaree et al. 2014).

Status Total:

Biological - variables measure aspects of a taxon’s distribution, abundance and life history. Higher biological scores suggest
greater vulnerability to extirpation. Biological scores range from -50 (least vulnerable) to 50 (most vulnerable).

Population Size in Alaska (-10 to 10)

Unknown, but >25,000. Population counts from five sites conducted between 1996 and 2006 totaled

109,510 individuals (Piatt et al. 2007).
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Range Size in Alaska (-10 to 10) -10

Breeds along the coast and on islands from southeast Alaska to Bristol Bay and west to the Aleutian
Islands (Piatt et al. 2007). Estimated range size during breeding is ~400,000 sq. km., based on range
maps from ACCS (2017a) and assuming an offshore foraging distance of 50 km (Nelson 1997). Non-
breeding range is not well-known, but includes nearshore and offshore waters of the Gulf of Alaska
and the Bering Sea (Piatt et al. 2007).

Population Concentration in Alaska (-10 to 10) -10

Although >90% of the Alaskan population occurs in three general areas (the Kodiak Archipelago,
Prince William Sound, and the Alexander Archipelago), collectively these areas are quite large,
encompassing >160,000 sg. km. (Piatt and Ford 1993). Marbled murrelets are solitary nesters and
typically do not forage in large groups (Nelson 1997). Given the size of their "concentration areas",
their population size, and their ecological traits, we have ranked this question as D) "Does not
concentrate”.

Reproductive Potential in Alaska
Age of First Reproduction (-5 to 5) -3

At least 2 years (Nelson 1997). The minimum breeding age for the closely-related Kittlitz's
murrelet is thought to be 3 years old (USFWS 2013c; Kissling et al. 2015b).

Number of Young (-5 to 5) 3
One egg per year (Nelson 1997).

Ecological Specialization in Alaska
Dietary (-5t0 5 1

Consumes a variety of prey species including large zooplankton, benthic crustaceans (e.g. mysids,
amphipods), and small schooling fishes e.g. capelin, sand lance, and juvenile herring (Sanger
1987; Ostrand et al. 1998; Day and Nigro 2000; Janssen et al. 2011), though the proportion of
these items varies seasonally and spatially (Sanger 1987; Burkett 1995; Piatt et al. 2007). Adults
have a flexible diet that is responsive to changes in prey availability (Burkett 1995; Ostrand et al.
2004, Piatt et al. 2007), but chicks rely heavily on high-quality, energy-rich prey such as sand
lance (Piatt et al. 2007; Janssen et al. 2011).

Habitat (-5 to 5) -5

Nests on large tree branches and other adequate tree "platforms™ (Raphael et al. 2018), typically in
old-growth coniferous forests (Day et al. 1983; Piatt and Ford 1993; Naslund et al. 1995; Barbaree
et al. 2014). Also nests on the ground in a variety of habitat types, including rocky or sparsely
vegetated slopes, cliffs, mossy ledges, and cavities (Day et al. 1983; Johnston and Carter 1985;
Willson et al. 2010; Barbaree et al. 2014). Nest sites have been reported from a range of elevations
(max: 1,100 m) and distances from the coast (max: 52.0 km; Barbaree et al. 2014). Nesting habitat
is not limiting in Alaska (Barbaree et al. 2014)

Forages in shallow waters in bays and fjords where prey are abundant (Piatt and Ford 1993;
Ostrand et al. 1998; Haynes et al. 2011), though also observed in deep water hundreds of
kilometers from shore (Nelson 1997). Also seen on freshwater lakes, though not much is known
about this behavior (Carter and Sealy 1986). Little is known about habitat associations during non-
breeding, but the marbled murrelet likely overwinters in nearshore and offshore waters in the Gulf
of Alaska and the Bering Sea (Nelson 1997; Piatt et al. 2007; Dawson et al. 2015).

Biological Total: -34
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Action - variables measure current state of knowledge or extent of conservation efforts directed toward a given taxon.
Higher action scores denote greater information needs due of lack of knowledge or conservation action. Action
scores range from -40 (lower needs) to 40 (greater needs). Score

Management Plans and Regulations in Alaska (-10 to 10) -10

Protected under the Migratory Bird Treaty Act (MBTA 1918). Subsistence and recreational harvest
is not permitted (AMBCC 2017). The population that breeds in Washington, Oregon, and California
("Pacific population™) is listed as Threatened under the U.S. Endangered Species Act. This listing
does not apply to the Alaskan population.

Knowledge of Distribution and Habitat in Alaska (-10 to 10) 2

Nest site associations described in several parts of their range (e.g. Day et al. 1983; Kuletz et al.
1995; Naslund et al. 1995; Barbaree et al. 2014). Reviews of nest site characteristics are provided by
DeGange (1996) and Piatt et al. (2007). The at-sea distribution during breeding season is well-
studied in southeast and southcoastal Alaska and records are compiled in the USGS North Pacific
Pelagic Seabird Database (Piatt and Drew 2015). Marine habitat associations have been described in
Prince William Sound (Day and Nigro 2000; Day et al. 2003; Stephensen et al. 2015) and southeast
Alaska (Brown et al. 1999; Speckman et al. 2000; Whitworth et al. 2000; Haynes et al. 2010; Haynes
et al. 2011; Renner et al. 2012b; Barbaree et al. 2015).

Non-breeding range is not well-understood, though a few surveys have been conducted (Agler et al.
1998; Brown et al. 1999; reviewed in Piatt et al. 2007; Dawson et al. 2015). Little is known about the
distribution and habitat associations of marbled murrelets in the Aleutian Islands (Byrd et al. 2005;
Gibson and Byrd 2007) or in southwest Alaska during both breeding and non-breeding. Birds have
been observed on freshwater lakes (Carter and Sealy 1986), but the use of this unusual habitat
requires more study.

Knowledge of Population Trends in Alaska (-10 to 10)

Annual surveys have been conducted in Glacier Bay since 2009 (Sergeant and Johnson 2017), but
this species is not consistently monitored across its entire range. Moreover, logistical and
methodological limitations make it hard to determine trends. For instance, Kittlitz's and marbled
murrelets can be hard to differentiate during at-sea surveys and inter-annual variations in count
numbers can indicate changes in distribution rather than population declines. Comparisons between
years or between areas are further muddled by the fact that surveys vary with respect to protocols
and timing. Additional discussions of survey limitations can be found in McShane et al. (2004), Piatt
et al. (2007), and references therein.

Knowledge of Factors Limiting Populations in Alaska (-10 to 10) 2

The "Pacific population” (ex-Alaska) seems to be limited by nest predation and food availability.
Although few data are available for Alaska, scientists think that these two factors are also operating
to reduce reproductive success and egg/chick survival. In Alaska, studies have reported variables
levels of nesting success, ranging from low (<0.30; Naslund et al. 1995; Barbaree et al. 2014) to high
(0.83 for one year in Icy Bay; Kissling et al. 2015b). However, small sample sizes and the
inaccessibility of nest sites makes it difficult to determine why nests fail. Predation, especially from
corvids, has been suggested as the main cause for nest failure both for Alaska (Naslund et al. 1995;
Nelson and Hamer 1995) and elsewhere in its range, where stronger datasets exist (Nelson and
Hamer 1995; Peery et al. 2004; USFWS 2010a; ODFW 2018). Besides predation, scientists have
suggested that population declines in Prince William Sound are related to climate-driven changes to
the murrelet's prey base, affecting both prey availability and prey quality (Agler et al. 1999; Kuletz et
al. 2011b; Cushing et al. 2018). Studies elsewhere in this species' range have linked reproductive
success and population size to changes in food availability (Peery et al. 2004; Becker et al. 2007,
Norris et al. 2007; Ronconi and Burger 2008; Gutowsky et al. 2009), but similar data do not exist in
Alaska. The availability of nest sites is not of concern in Alaska, where habitat is abundant and
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where this species is not restricted to nesting in large trees (Barbaree et al. 2014).

USFWS (2013c) reviewed threats for the Kittlitz's murrelet in Alaska, whose range overlaps
extensively with the marbled murrelet, and concluded that human disturbance (i.e. from cruise
ships), heavy metal contamination, harvest, and incidental take are not a threat to populations. Given
the lack of data available for Alaska, we rank this question as (B).

Action Total: -4

Supplemental Information - variables do not receive numerical scores. Instead, they are used to sort taxa to answer specific
biological or management questions.

Harvest: None or Prohibited
Seasonal Occurrence: Year-round
Taxonomic Significance: Monotypic species
% Global Range in Alaska: >10%
% Global Population in Alaska: >75%
Peripheral: No

References

Alaska Center for Conservation Science (ACCS). 2017a. Wildlife Data Portal. University of Alaska Anchorage. Available
online: http://aknhp.uaa.alaska.edu/apps/wildlife

Agler, B. A., S. J. Kendall, and D. B. Irons. 1998. Abundance and distribution of Marbled and Kittlitz’s Murrelets in
southcentral and Southeast Alaska. The Condor 100(2):254-265. DOI: 10.2307/1370266

Agler, B. A., S. J. Kendall, D. B. Irons, and S. P. Klosiewski. 1999. Declines in marine bird populations in Prince William
Sound, Alaska coincident with a climatic regime shift. Waterbirds: The International Journal of Waterbird Biology
22(1):98-103. DOI: 10.2307/1521998

Barbaree, B. A., S. K. Nelson, B. D. Dugger, D. D. Roby, H. R. Carter, ..., and S. H. Newman. 2014. Nesting ecology of
marbled murrelets at a remote mainland fjord in Southeast Alaska. The Condor 116(2):173-184. DOI:
10.1650/CONDOR-13-116.1

Barbaree, B. A., S. K. Nelson, and B. D. Dugger. 2015. Marine space use by marbled murrelets Brachyramphus marmoratus at
a mainland fjord system in Southeast Alaska. Marine Ornithology 43:1-10.

Becker, B. H., M. Z. Peery, and S. R. Beissinger. 2007. Ocean climate and prey availability affect the trophic level and
reproductive success of the marbled murrelet, an endangered seabird. Marine Ecology Progress Series 329:267-279. DOI:
10.3354/meps329267

Brown, M., J. G. Doerr, J. Fowler, A. Russell, and P. J. Walsh. 1999. Marbled murrelet activity patterns and survey efficiency at
inland sites in southeastern Alaska. Northwestern Naturalist 80(2):44-50. DOI: 10.2307/3536928

Burkett, E. E. 1995. Marbled murrelet food habits and prey ecology. Pages 223-246 in Ralph C. J., G. L. Hunt, M. G. Raphael,
and J. F. Piatt, tech. eds. Ecology and conservation of the Marbled Murrelet. General Technical Report PSW-GTR-152, Pacific
Southwest Research Station, Forest Service, U.S. Department of Agriculture, Albany, CA, USA.

Byrd, G. V., H. M. Renner, and M. Renner. 2005. Distribution patterns and population trends of breeding seabirds in the
Aleutian Islands. Fisheries Oceanography 14(S1):139-159. DOI: 10.1111/j.1365-2419.2005.00368.x

Carter, H. R., and S. G. Sealy. 1986. Year-round use of coastal lakes by marbled murrelets. The Condor 88(4):473—-477. DOI:
10.2307/1368273

Cushing, D. A., D. D. Roby, and D. B. Irons. 2018. Patterns of distribution, abundance, and change over time in a subarctic
marine bird community. Deep Sea Research Part 11 147:148-163. DOI: 10.1016/j.dsr2.2017.07.012

Dawson, N. M., M. A. Bishop, K. J. Kuletz, and A. F. Zuur. 2015. Using ships of opportunity to assess winter habitat



Alaska Species Ranking System - Marbled Murrelet

associations of seabirds in subarctic coastal Alaska. Northwest Science 89(2):111-128. DOI: 10.3955/046.089.0203

Day, R. H., and D. A. Nigro. 2000. Feeding ecology of Kittlitz’s and Marbled Murrelets in Prince William Sound, Alaska.
Waterbirds 23(1):1-14.

Day, R. H., K. L. Oakley, and D. R. Barnard. 1983. Nest sites and eggs of Kittlitz’s and Marbled murrelets. The Condor
85(3):265-273. DOI: 10.2307/1367058

Day, R. H., A. K. Prichard, and D. A. Nigro. 2003. Ecological specialization and overlap of Brachyramphus murrelets in Prince
William Sound, Alaska. The Auk 120(3):680-699.

DeGange, A. R. 1996. A conservation assessment for the marbled murrelet in Southeast Alaska. General Technical Report
PNW-GTR-388, Pacific Northwest Research Station, Forest Service, U.S. Department of Agriculture, Portland, OR, USA.

Drew, G. S., and J. F. Piatt. 2015. North Pacific Pelagic Seabird Database (NPPSD): U.S. Geological Survey data release (ver.
3.0, February, 2020). DOI: 10.5066/F7WQO01T3 Available at: https://www.usgs.gov/centers/asc/science/north-pacific-pelagic-
seabird-database?qgt-science_center_objects=0#qt-science_center_objects

Friesen, V. L., T. P. Birt, J. F. Piatt, R. T. Golightly, S. H. Newman, ..., and G. Gissing. 2005. Population genetic structure and
conservation of marbled murrelets (Brachyramphus marmoratus). Conservation Genetics 6(4):607-614. DOI:
10.1007/s10592-005-9012-x

Gibson, D. D., and G. V. Byrd. 2007. Birds of the Aleutian Islands, Alaska. Nuttall Ornithological Club, Cambridge, MA,
USA.

Gutowsky, S., M. H. Janssen, P. Arcese, T. K. Kyser, D. Ethier, ..., and D. R. Norris. 2009. Concurrent declines in nestling diet
quality and reproductive success of a threatened seabird over 150 years. Endangered Species Research 9:247-254. DOI:
10.3354/esr00225

Haynes, T. B., S. K. Nelson, and S. H. Newman. 2010. Diel shifts in the marine distribution of marbled murrelets near Port
Snettisham, Southeast Alaska. Waterbirds 33(4):471-478. DOI: 10.1675/063.033.0406

Haynes, T. B., S. K. Nelson, F. Poulsen, and V. M. Padula. 2011. Spatial distribution and habitat use of marbled murrelets
Brachyramphus marmoratus at sea in Port Snettisham, Alaska. Marine Ornithology 39:151-162.

Janssen, M. H., P. Arcese, T. K. Kyser, D. F. Bertram, and D. R. Norris. 2011. Stable isotopes reveal strategic allocation of
resources during juvenile development in a cryptic and threatened seabird, the marbled murrelet (Brachyramphus marmoratus).
Canadian Journal of Zoology 89(9):859-868. DOI: 10.1139/z11-058

Johnston, S., and H. R. Carter. 1985. Cavity-nesting marbled murrelets. The Wilson Bulletin 97(1):1-3.

Kissling, M. L., S. M. Gende, S. B. Lewis, and P. M. Lukacs. 2015b. Reproductive performance of Kittlitz’s Murrelet in a
glaciated landscape, Icy Bay, Alaska, USA. The Condor 117(2):237-248. DOI: 10.1650/CONDOR-14-67.1

Kuletz, K. J., D. K. Marks, N. L. Naslund, N. J. Goodson, and M. B. Cody. 1995. Inland habitat suitability for the marbled
murrelet in southcentral Alaska. Pages 141-149 in Ralph, C. J., G. L. Hunt, M. G. Raphael, and J. F. Piatt, tech. eds. Ecology
and conservation of the Marbled Murrelet. General Technical Report PSW-GTR-152, Pacific Southwest Research Station,
Forest Service, U.S. Department of Agriculture, Albany, CA, USA.

Kuletz, K. J., C. S. Nations, B. Manly, A. Allyn, D. B. Irons, and A. McKnight. 2011b. Distribution, abundance, and population
trends of the Kittlitz’s murrelet Brachyramphus brevirostris in Prince William Sound, Alaska. Marine Ornithology 39:97-1009.

Migratory Bird Treaty Act (MBTA). 1918. U.S. Code Title 16 §§ 703-712 Migratory Bird Treaty Act.
McShane, C., T. Hamer, H. Carter, G. Swartzman, V. L. Friesen, D. G. Ainley, ..., and J. Keany. 2004. Evaluation report for the

5-year status review of the marbled murrelet in Washington, Oregon, and California. Unpublished report, EDAW, Inc. Seattle,
WA, USA. Prepared for U.S. Fish and Wildlife Service, Region 1, Portland, OR, USA.

Naslund, N. L., K. J. Kuletz, M. B. Cody, and D. K. Marks. 1995. Tree and habitat characteristics and reproductive success at
marbled murrelet tree nests in Alaska. Northwestern Naturalist 76(1):12-25. DOI: 10.2307/3536739

Naves, L. C. 2018. Geographic and seasonal patterns of seabird subsistence harvest in Alaska. Polar Biology 41(6):1217-1236.
DOI: 10.1007/s00300-018-2279-4

Nelson, S. K. 1997. Marbled murrelet (Brachyramphus marmoratus), version 2.0. In Poole, A. F., and F. B. Gill, eds. The Birds
of North America, Cornell Lab of Ornithology, Ithaca, NY, USA. DOI: 10.2173/bna.276



Alaska Species Ranking System - Marbled Murrelet

Ostrand, W. D., K. O. Coyle, G. S. Drew, J. M. Maniscalco, and D. B. Irons. 1998. Selection of forage-fish schools by
murrelets and tufted puffins in Prince William Sound, Alaska. The Condor 100(2):286—-297. DOI: 10.2307/1370269

Piatt, J. F., and R. G. Ford. 1993. Distribution and abundance of marbled murrelets in Alaska. The Condor 95(3):662—-669.
DOI: 10.2307/1369609

Piatt, J. F., K. J. Kuletz, A. E. Burger, S. A. Hatch, V. L. Friesen, ..., and K. S. Bixler. 2007. Status review of the marbled
murrelet (Brachyramphus marmoratus) in Alaska and British Columbia. Open File Report 2006-1387, U.S. Geological Survey,
Reston, VA, USA.

Raphael, M. G., G. A. Falxa, and A. E. Burger. 2018. Marbled murrelet. Pages 301-370 in Spies, T. A., P. A. Stine, R. A.
Gravenmier, J. W. Long, and M. J. Reilly, tech. coords. Synthesis of science to inform land management within the Northwest
Forest Plan area. General Technical Report PNW-GTR-966. Pacific Northwest Research Station, Forest Service, U.S.
Department of Agriculture, Portland, OR, USA.

Renner, M., Arimitsu, M.L., and J.F. Piatt. 2012b. Structure of marine predator and prey communities along environmental
gradients in a glaciated fjord. Canadian Journal of Fisheries and Aquatic Sciences 69(12):2029-2045.

Sanger, G. A. 1987. Winter diets of common murres and marbled murrelets in Kachemak Bay, Alaska. The Condor
89(2):426-430. DOI: 10.2307/1368499

Sergeant, C. J., and W. F. Johnson. 2017. Monitoring Kittlitz’s and marbled murrelets in Glacier Bay National Park and
Preserve: 2017 annual report. Natural Resource Report NPS/SEAN/NRR—2017/1538, National Park Service, Fort Collins,
CO, USA.

Speckman, S. G., A. M. Springer, J. F. Piatt, and D. L. Thomas. 2000. Temporal variability in abundance of marbled murrelets
at sea in Southeast Alaska. Waterbirds 23(3):364—377. DOI: 10.2307/1522174

Stephensen, S. W., D. B. Irons, W. D. Ostrand, and K. J. Kuletz. 2015. Habitat selection by Kittlitz’s Brachyramphus
brevirostris and marbled murrelets B. marmoratus in Harriman Fjord, Prince William Sound, Alaska. Marine Ornithology
44:31-72.

U.S. Fish and Wildlife Service (USFWS). 2013c. Endangered and threatened wildlife and plants; 12-month finding on a
petition to list Kittlitz’s murrelet as an endangered or threatened species; Proposed rule. 78 Fed. Reg. 192 (3 October,
2013):61764-61801.

Whitworth, D. L., S. K. Nelson, S. H. Newman, G. B. van Vliet, and W. P. Smith. 2000. Foraging distances of radio-marked
marbled murrelets from inland areas in Southeast Alaska. The Condor 102(2):452—456.

Willson, M. F., K. M. Hocker, and R. H. Armstrong. 2010. Ground-nesting marbled murrelets in Juneau, Alaska. Western Birds
41:44-48.

Alaska Center for Conservation Science
Alaska Natural Heritage Program
University of Alaska Anchorage
Anchorage, AK



