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INTRODUCTION

The Marbled Murrelet Brachyramphus * to report the res_ults of a recent research study
marmoratu}, a tree-nesting seabird, is the focus On BC's Sunshine Coast, and compare them
of concern in British Columbia and the Pacific With other findings on habitat use by Marbled
Northwest of the United States because of its Murrelets in other locations;

apparent dependence on old-growth forests. It isto describe the Marbled Murrelets’ strong
federally listed as a threatened species (Rodway biological association with old-growth forests;

é?]ggr)]gte))r/e(;hve\}/ik(j:li?éni?\qIgzr?aé); (é:hgsg\t/srg; I?]I to |dent|fy habitat features that are important
BC, the Marbled Murrelet is classified as a species to nest;]ng I\(/:Ilarblgd Mﬁrreletsh_based or.1
at risk on the provincial “Red List” because it is research conducted on the Sunshine Coast;
threatened and is likely face endangerment—thus® to summarize potential forest habitat
potential extinction — ifactors limiting its survival ~ management practices for Marbled Murrelets.
are not managed and reversed (Hagpat. 1994).

Its objectives are:

Factors considered in determining the status of thLe”:E HISTORY

murrelet include: loss and fragmentation of nestinghe Marbled Murrelet is an alcid seabird (related
habitat; reduced availability of old-growth forestsi0 puffins) that inhabits nearshore coastal waters
the birds’ low reproductive capacity (one chick peffom Alaska as far south as central California
year per pair); movement (links) betweer{Ralph_et a_l 1995)_. It feeds primarily on small

populations; declining abundance (Kelsemal. Schooling fish and invertebrates (Carteranq Sealy
1995); and threats at sea including oil spills (Pia#990, Burkett 1995). Although most species of
et al 1990) and gill net fisheries (Carter and Seal§Cids typically nest in dense colonies on offshore
1984). Southern populations (e.g., California) havslands (Gaston and Jones 1998), the Marbled
declined and become isolated to a few disjundlurrelet nests inland in old-growth coniferous

areas that have remaining old forest nesting habit&@ests, and depends on the large limbs of mature
(Ralphet al 1995). conifer trees to provide structures broad enough

) to hold its nests.
Little was known about the murrelet’s use of forest

habitat in BC until the last five years. Recent field'he nesting season usually extends from April
research and inventories have filled in some of tH® August. Murrelets may fly up to 80 km inland
information gaps, and BC’s Forest Practices Codéom foraging areas to find a suitable nesting
is providing new management direction. Effortdocation; however, most known nests are within
to maintain or recover murrelet populations in B30 km of foraging areas. Other factors being
now focus on management of their nesting habitagdual, nest locations close to the ocean are
as stated in the Identified Wildlife Managemengdvantageous because energetic costs of flying to

Strategy (IWMS; Government of BC 1999). the nest are reduced and the chicks can be fed
. . _ _more frequently.
This Extension Note summarizes recent work in

south-coastal British Columbia and discussed.A. Manley and Dr. A.S. Harestad, Department of Biological
implications for the future of the Marbled Murrelet. Sciences, Simon Fraser University, Burnaby, BC
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Both members of a breeding pair take turns incubating thé€hamaecyparis nootkatengjswestern hemlockTsuga
single egg, alternating every 24 hours during the 30-ddweterophyllg, Pacific silver fir Abies amabiliy and mountain
incubation period (Nelson 1997). After hatching, the chick isemlock Tsuga mertensiana

left unattended at the nest while both adults bring single fish{@e researchers located nest sites by following visual detections
feed it, up to eight times a day. Murrelet chicks are fed in thigq \ocalizations of birds recorded during standard dawn surveys
manner for 28 to 40 d_ays before the_y fle_dgef_rom the nest. Wh(?ﬂC 1995). They then climbed and searched trees after the
fledging, murrelet chicks make their initial flight at dusk fronheeding season to locate the nests (Manley 1999). A total of 52
the nest to a marine foraging area. Murrelet chicks groundgds; trees of Marbled Murrelets were located using these
accidentally on these flights are occasionally found stranded QRiods. Habitat at nests was then sampled using four spatial
the forest floor (Carter and Sealy 1987). scales — nest site (limb), nest tree, nest patch (0.02 ha around
Researchers view the loss of nesting habitat as a major threghtonest tree) and nest stand, which is defined as a single forest
Marbled Murrelet populations because it decreases their abil@gver polygon (see Figure 1, also Table 1).

to recruit young into the population. Loss of nesting habitat may,e e spatial scales were selected to represent a range of
affect murrelets directly by causing increased mortality amoQgctres used by murrelets, from a fine scale (nest site) to a
breeding birds because they may be more exposed to predglgtgser scale that includes the forest characteristics around the
if they travel further from foraging areas to their nests, or fost (nest patch or stand). We are able to determine how these
they use low quality nest sites (Carter and Sealy 1987). As welly,cqyres influence habitat selection using this multiple scale
fragmentation of old-growth forest can result in some murrelegg roach (Lertzman and Fall 1998). Generally, a habitat is
nesting at edges along roads and young plantations where ¢ Qsidered selected by a species, at any scale, if use of the habitat
are more susceptible to disturbance and predation. is disproportionately greater than its availability (N¢al 1974,
Murrelets in several locations have low nesting success due tdanly et al 1993).

high frequency of predation (Nelson and Hamer 1995, Manley

and Nelson 1999). Corvids — which include Common RavehtABITAT SELECTION WITHIN THE STAND

(Corvus corayxand Steller’'s Jay$yanocitta stelle)i— are often
more abundant in edge habitats (Andren 1992) and they
common nest predators of murrelet adults, chicks, and eg
Other predators of murrelet eggs and chicks inclu
Northwestern CrowsGorvus caurinuy Gray JaysRerisoreus
canadensiy and, potentially, northern flying squirrels
(Glaucomys sabringgMarzluff et al. 1998). Common Ravens,
Sharp-shinned Hawk®\¢cipiter striatu3, Great Horned Owls
(Bubo virginianu$, Northern GoshawksAgcipiter gentilig,
Peregrine FalconsF@alco peregrinuy and Bald Eagles
(Haliaeetus leucocephalusan prey on larger chicks and adult
(Marks and Naslund 1994, Nelson and Peck 1995).

Murrelet nests were located on large-diameter limbs with
phyte (usually moss) substrate and a high degree of overhead

ver (Table 1). A large-diameter limb together with epiphyte

ver provides a nesting platform for murrelets (Figure 1). This
is a key structure for murrelets because they do not construct a
nest and must find a platform in the tree canopy that is large
enough and level enough to support their nesting attempt.
Epiphytes on the platform may help to contain the egg and chick,
as well as provide a warmer and drier microclimate. Large
ﬁprimary limbs with moss, the junction of primary and secondary
imbs, mistletoe infestations or multiple leaders may offer
suitable platforms.

STUDY DESCRIPTION We found that murrelets nested in large-diameter trees containing

many potential nesting platforms (Table 1). Nest trees in the
This research study took place in the vicinity of Desolation Sougqii y D d P ( )

. X oo _ nster Range were among the largest-diameter trees available
in the Sunshine Coast Forest District and included the Bunsietie syrrounding stand. These larger, older trees are superior
Hills, a nesting area 5 km inland from Desolation Sou

. : r murrelets because they have more platform structures than
(Derocheret al. 1996). Additional data on murrelet habitat Usgnajier and younger trees. Yellow cedar was the predominant
were collected as part of an inventory of Marbled Murrelets

X . L st tree species in the Bunster Range. In this area, yellow cedar
the Sunshine Coast being conducted by the BC Ministry ghes have more platforms and more epiphytes than other tree
Environment, Lands and Parks. The Desolation Sound

Bunster R lecied b ) a§'|51ecies at high elevation. Yellow cedar was also the most
unster Range areas were seiecled because. common large-diameter tree in the area searched for nests.

* the marine waters of Desolation Sound are known to SUPPRIL,relets preferred nest trees that were adjacent to canopy gaps

high densities of Marbled Murrelets during the breedin@rame 1). Marbled Murrelets have a small wing area which
season (Derochet al 1996); and assists them with diving and pursuing prey underwater, but as a
» the Marbled Murrelet population in the Strait of Georgia isonsequence they must fly at high speeds (74 to 119 km/hr,
considered at high risk because of the loss and fragmentatigurger 1997) with rapid wingbeats to remain airborne. Canopy
of old-growth forest in this area (Government of BC 1999)aps are important for nest access because at these high flight

Ground-based efforts to locate nest sites and monitor activigeeds, murrelets approach the nest from below (often as low as
were concentrated in the Bunster Range. The area studied wias™ @Pove the ground) through a canopy gap in order to stall

limited to that accessible to researchers. The Bunster Rafigd land at the nest branch.

reaches a maximum elevation of 1,200 m and incorporates abNest patches had higher densities of large-diameter trees, lower
2,500 ha of old-growth forest, mostly above 800 m. In terms dénsities of small-diameter trees, higher densities of platforms,

biogeoclimatic zones, these forests fall within the Coastahd a higher proportion of platforms with moss pads than random

Western Hemlock very wet maritime variant (CWHvm?2) angatches (0.02 ha) of available habitat in the stand (Table 1).

Mountain Hemlock windward moist maritime variant (MHmmZ1Selection for adjacency to a canopy gap did not result in murrelets

Meidinger and Pojar 1991). They are dominated by yellow cedasing nest patches with less canopy cover (%) than the canopy
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Table 1.Habitat features important to nesting Marbled Murrelets on the Sunshine Coast, British Columbia.

Spatial Scale Habitat Features Nest Sites Occupied Stands
Mean (range) Mean
Nest site 1. Large diameter limbs 25cm (11-62) N/A
2. Large platform area 1230 crd
3. Cover above the nest branch 75% (30-100)
Nest tree 4, Large dbh 100 cm (60-153) N/A
5. Many potential nesting platforms 9 platforms (1-30)
6. Yellow-cedar 92% of nest trees
7. Area of a canopy gap for access 267 nf (max. 418)
Nest patch 8. High density of platforms 128 platforms/ha (5-321) N/A
9. High density of large dbh trees (>59 cm dbh) 53 trees/ha (10-147)
10. Low density of small dbh trees (10-40 cm dbh) 521 trees/ha
Nest stand 11. High density of moss covered platforms - 65.2 platforms/ha
12. High densities of yellow-cedar platforms 102 platforms/ha 55.0 platforms/ha
13. Canopy closure 71% 72%
14. Higher elevation 886 m (688-1260) 888 m
data are from 25-m radius fixed plots
'On the Sunshine Coast most remaining old-growth stands are at high elevation and contain yellow-cedar; other speciep of tree:
are used in other regions.

cover at the random patches of available habitat. Dense foligd#hough gaps adjacent to the nest tree are important for Marbled
in the nest patch canopy is important for hiding nests frolurrelets, the types of stands selected by murrelets overall were
predators, while the adjacent canopy gap is important for accessre closed with a higher percentage of canopy cover than those
If nest sites are too open, their quality is diminished. For exampi®t used by murrelets. More open stands, such as those in high-
nest sites on forest edges have less canopy cover and experiela@tion parkland or in wet or rocky areas, appeared to provide
higher nest failure due to predation than nests located in thever-quality habitat for murrelets in this study area. These
interior of the stand (Hamer and Nelson 1995, Manley aiébitats may be more exposed to predators, have reduced
Nelson 1999). availability of suitable platforms, or be influenced by undesirable
microclimates.
STAND LEVEL PATTERNS OF HABITAT USE

Occupied stands are those stands where murrelet behavidtfdREST EDGES AND NESTING MURRELETS

associated with nesting are detected (RIC 1995). Stands occugdedly 33% of Marbled Murrelets nested successfully in the
by murrelets on the Sunshine Coast were at higher elevati@imster study area, and this low rate was mostly due to high
(>600 m), had higher densities of platforms and mossy platformstes of predation (86% of failed nests) likely attributable to
and had less gap area in the canopy than stands where murrglgimon Ravens and Steller’s Jays (Manley 1999). During the
were not detected (Table 1). A higher density of platformgudy, seven murrelet nest trees were found on operational edges
throughout the stand was the most important habitat feature #@rroads or cutblocks. These nest trees were all large-diameter
identifying stands selected by murrelets. yellow cedar that were highly visible. Nests in these locations

Marbled Murrelet activity was concentrated in higher elevatiogif® €asier for researchers to locate using visual surveys, and
forests (>600 m). However, the research was inconclusive fgfrefore do not represent the actual proportion of birds nesting

determining preference for particular elevations because th&f €dges. We suggest that murrelets may use trees in these
was a limited availability of old-growth stands at low elevationd2¢ations, even if these trees provide poorer habitat because of
Relatively little activity was detected in the 15 low-elevatioRredators, if:

stands (including six mature second-growth stands) that weig the species has evolved behaviours in undisturbed ecosystems

surveyed for murrelet activity (1995 to 1997), and these standsthat adapted it for selecting highly visible and easily accessed
had lower densities of mossy platforms than higher-elevation pest trees:

stands (Manley 1999). Occupied stands occurred between ggf)individuals show site fidelity; or
e ;

and 1200 m in elevation. Activity and proportion of occupi o R . .
stands were greatest between 701 and 900 m, then decreaséd dere is limited availability of old-growth for nesting habitat.

elevation increased above 900 m (Manley 1999). Manley and Nelson (1999), using a sample of nests from the
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Figure 1. Nest patch, nest tree and nest site in yellow-cedar/mountain hemlock dominated stand. Photo at left (by Desolation Sound
Research Project) shows nest patch; photo at right (by John Kelson) shows nest tree and nest site — note mossy platirmitat cent
Marbled Murrelet chick partially visible on nest.

Pacific Northwest (including the Sunshine Coast), report thiditeir habitats have not been evaluated. For example, although
nests located at or within 50 m of forest edges have lower nestingrrelets nest in large-diameter old trees in most of their range
success (27%) and higher predation (60%) compared to th¢Eable 2), a few nests have been found on the ground in
in the interior of the stand (>50 m). southeastern Alaskan forests, and these nest sites and the
surrounding nest patches are structurally similar to those found

Three of the seven nests at edges were used for more thana?rlln%st trees. The ground nests were on moss pads on steep cliffs

breeding attempt. The re-use of _the_se nests in spite of their W}%r?]eath a canopy of old forest that provided both cover for the
rate of failure may be a further indication that these nest tr t and canobv obeninas for murrelets to access the nest site
are attractive to murrelets in spite of the risks associated w oGange 199%)/ Itpis imgortant both in the short term and over
them. Further research is needed to understand why murreiﬁgs long term to maintain viable populations of Marbled
use and somefimes re-use nest trees at edges. Murrelets throughout their historic range, and this may include
HABITAT MANAGEMENT the restoration and recruitment of habitat.

At all spatial scales, Marbled Murrelets seemed to select mMESANAGEMENT PRACTICES TO MAINTAIN NESTING
strongly for the number of platforms, which are a basic structurghABITAT

requirement of the nest. Murrelets also selected for t ven this research and other recent research (Table 2), we
juxtaposition of cover at their nest and openings in their nes : .
patch (Table 1). Yet the murrelets’ selection for cover a@_gg_est the following management practices. The Identified
openings varied with each spatial scale examined. These sc élg.“fe M_anagement Strat_egy (Gover_nment .Of BC 1999)
ovides direction for managing the nesting habitat of Marbled

must be considered when managing for habitat featurées; . . . .
particularly because throughout the range of the Marbl rrelets in landscape units subject to the Forest Practices Code.

Murrelet there is considerable variation in the tree species afdconserving Nesting Habitat

forest types that provide nesting structures. — . _— .

yp P 9 Maintain areas of habitat (Wildlife Habitat Areas, or WHAS)
Structural characteristics of stands and trees can be usedh&t are large enough to provide interior forest conditions and
identify potential nesting habitat in areas where murrelets atwl reduce the predation risk for breeding populations as
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Table 2.Results of habitat studies of Marbled Murrelets (MAMU) at coastal sites in the Pacific Northwest. (N=result
from nest data, O=result from occupied activity, R=result from radar data)

California Oregon Washington British Columbia Alaska|
Vancouver Sunshine Queen
Island Coast Charlotte Isl.

Select mossy platfornis* o N, O o) N
Select large-diameter tre&$ o N,O N,O o) N o) N
Important tree species

yellow-cedar N

mountain hemlock N N

western hemlock N N O,N N o

western redcedar N N N N

Sitka spruce N N O,N o N

Douglas fir N N N

coastal redwood N
Gap near nest tree for understory access of*bird N
High use of productive and moist site associatiohs o o o
More canopy cover in occupied compared to unoccupied o o

forest standd ©

More interior forest in stands with vs. without detectidns R R
Low-elevation old forest stands important habit4t® 80 R R O,R o
Highest detections of MAMU in drainages with more old R R 9)

forest”
Successful nests close to tree trunk N N N N N N
Lowest nest success at stand edge (<56 Tr7) N N N N N N
Predation main failure factdr® 3 N N N N N N
Nesting density comparison between sité< Higher*  Higher* Lower*  Higher®
Multi-nest, multi-year trees Yes Yes Yes NG Yes?®

*possibly higher but data inconclusive

*Manley and Nelson 1999 *Meyeret al 1999.
2Manley and Blackburn 1999 "Raphaekt al. 1999.
3Manley 1999 %Rodway and Regehr 1998.
“Chatwinet al 1999 *Rodwayet al. 1993
°Burger 1999a Burger 1999b
recommended in IWMS (Government of BC 1999). closure) such as those in the Mountain Hemlock Parkland

subzone, and in areas dominated by bogs, wetlands and non-

The following features can be used to identiigh quality productive brush, are more likely to be avoided.

habitats for WHAS: Low-elevation stands in several areas (Table 2) have more of
a) Stands or patches will have high densities of suitable platforr%)sthe important habitat characteristics( and hi)gher use by
b) High densities of large-diameter trees relative to those murrelets than higher-elevation stands (Rodway and Regehr
available in the stand/ecosystem — for example, trees at least998). Stands at low elevation within 200 m of exposed coast
>60 cm dbh and preferably >80 cm dbh in the CWHvm2 and (Coastal Western Hemlock southern very wet hypermaritime
MHmm1 variants — will be present. variant CWHvh1) are an exception because they appear to
c) Species of trees that provide the majority of platform structureshave low amounts of epiphytes, high exposure to wind, high
in a given area will be present (the species used by murreletgredator densities and therefore low murrelet use (Rodway
vary among regions). and Regehr 1998). Although sites at low elevations generally

d) Stands in more productive sites with moisture regimes fromprowd_e hlgh-quallty_ habitat (Ta_ble 2), In some areas,
moderate to very moist (Green and Klinka 1994) have higherincluding the Sunshine Coast, sites at higher elevations
densities of platforms and higher use by murrelets (Bahn Provide important habitat used by murrelets.

1998, Rodway and Regehr 1998, Manley 1999), relative iy Forest stands with minimum edges and maximum interior
drier, less productive sites, because of the tree species, largeforest conditions are less prone to predation and etthge
tree diameters and greater amounts of canopy epiphytes. effects (e.g., edge effects are more prevalent in long narrow

e) Stands with naturally occurring canopy gaps are preferred,Paiches unless buffered by stands approximately >40 years).
although stands with small human-made gaps from earlier Stands of 200 ha are recommended in IWMS (Government

practices (e. g., old skid roads) may be acceptable. Naturaf BC 1999).

gaps are often around streams or dead, broken or uproorée habitat quality of large dominant trees on existing edges is
trees. Natural gaps generally do not occur until stands redikely diminished but may be improved over the long term if
at least a mature successional stage. immature forest adjacent to the trees is retained as a buffer. The

f) Stands with moderate to high canopy closure (mean 70%) Arbitat quality of large dominant trees on intended cutblock
preferred, while highly open stands (<50% mean canopgundaries may be improved by adjusting the boundary to move
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the edge away from these trees (>50 m). and established epiphytes; and

g) Alder or other deciduous trees (such as vine maple) in

2) Alternatives for Restoring or Recruiting Potential g .
appropriate soils can act as natural gap makers.

Murrelet Habitat

» Retained trees or patches ACKNOWLEDGEMENTS
S | Marbled M let ts in Washingt do . . . .
everal varb'e direist nests in svasnington an reg note summarizes research on nesting habitat selection by

H d Nel 1995), and a sing| t tly di : : e
(Hamer and Nelson ), and a single nest recently discove grbled Murrelets in the Sunshine Coast Forest District, as part

in Desolation Sound (F. Cooke pers. comm.), have been repo _ e
in small remnant patches of old-growth within mature secong- a larger research study investigating the demography and

growth forests. The success of murrelets using these nest ghitat use Of_ M_arbled Murrelets in Desolation Soqn_d. The
unknown, but the retention of nest trees as single trees or'§gearch was initiated by A. E. Derocher of the BC Ministry of
small Wildlife Tree Patches (Government of BC 1995) withi orests, G.W. Kaiser of the Ca_nad|an Wildlite Service and F.
even-aged harvesting systems on shorter-term rotations (60: ke of Simon Fraser University. Inventory work initiated by
yr) does not appear to have immediate utility for nesti I Blackburn of the BC Ministry of Environment, Lands and

murrelets. Wildlife Tree Patches and single trees could potenti rksh_expcz:indedV{/nlan rkesezz_rcg |ntoFoéherkloc_lz_it|é)rrlls on tge
attract murrelets to nest in open, isolated habitats where t shine Coast. We thank D. Lindsay, F. Cooke, T. Chatwin, C.

are more susceptible to predation because of their visibility &yfWan. D. Heppner, B. Nyberg D. Robb, and T. Nash for
the nest platform. providing reviews of this document.

However, if retai_ned trees or patches persist over time and be?‘?—'ﬁrﬁzERENCES

buffered by sufficient regrowth, they may provide future nesting _ _ o _
opportunities. Wildlife trees and patches are appropriaf@dren, H. 1992. “Corvid density and nest predation in relation to
measures for stand level management of habitat only if largerforest fragmentation: a landscape perspectiveEdology

patches of murrelet habitat have been effectively conserved at/3:794-804.

the landscape scale. Bahn, V. 1998Habitat Requirements and Habitat Suitability Index
for the Marbled Murrelet (Brachyramphus Marmoratus) as a

» Selective harvesting: Management Target Species in the Ursus Valley, British

Retention of trees with platforms and creation of canopy gapsColumbia.MSc. Thesis, Philipps-Universitat, Marburg,

used by murrelets may potentially be undertaken in old seralGermany.

forest by applying single tree or group selection systems Burger, A.E. 1997. “Behaviour and numbersMrbled Murrelets
uneven-aged stands. This approach would also maintain thaneasured with radar,” idournal of Field Ornithology68:208-223.
high-percent canopy cover (e.g., 70% in the Bunster Range) _ 1999aird in Hot Water: Responses by Marbled
characteristic of occupied stands (Hamer 1995, Kudetal. Ml_Jr_reIets to Va_rlatlons in Nears_hore Oceen Temperature in
1995, Ralphet al. 1995, Manley 1999). These silvicultural British Columbia.Oral presentation, Species at Risk Conference
systems may be appropriate for some ecosystems on the coadp®9: February 1999, Kamloops, BC. _

where they can mimic natural disturbance patterns —for exampie - — uotlggﬁﬁadl%rgg‘ggggy grft %amilr?dol;ﬂég\?ilf;ﬁ mLan ds
group selection in higher-elevation ecosystems (MHmm1) or andyPCz]arks March 1999' P : "

wet coastal ecosystems (CWHvm1, CWHvm?2) (Lertzmeizal. ’ . ' .

1996). In addition, retaining wildlife tree patches in mor@urekce;}E)EE' 199252'3_'\;2?;30%”rre;ﬁg‘é%‘:}g;?/gﬁ;ﬁ%ﬁfg
productive and moist sites, coupled with retaining riparian Marbl% M%?felet.Eds. cJ. Rgl{)h, G.L. Hunt, Jr., M.G.
management areas within these stands, could more effectivelyraphael, and J.F. Piatt. US Forest Serv. Gen. Tech. Rep. PSW-
protect key structures including large-limbed trees and epiphytes. 52,

« Managing stand structure: Carter, H.R., and S.G. Sealy. 1984. “Marbled Murrelet mortality

Successional processes of stand structural development ma uaeriaoegélilrr:jest ffl_shhéﬁgggeifgkliycjgundénicégrgﬁ%ezriiﬁég r']gries
potentially be accelerated in immature or mature stands, so tha eIationshipéEds D.N Ne%tleshipg)(/s A. Sangerand P.F
these stands acquire structural characteristics of late-successionajyinger. Spec. Pub., Canadian Wildlife Serv., Min. of Supply

stands used by murrelets (see IWMS, page 70): and Services.

a) Wide spacing promotes tree diameter growth (Oliver 1994),____ 1987. “Inland records of downy young and fledgling

e. g., 500-1000 stems per ha with emphasis at the lower rangeMarbled Murrelets,” inMurrelet 68:58-63.
1990. “Daily foraging behaviour of Marbled

b) Pruning promotes deep crowns for providing cover and large————_ " Nl : . 03,
platform branches (Olivet994); Murrelets,” in Studies in Avian Biolog$4:93-102.

. . . . Chatwin, T.A., L.E. Jones, A.E. Burger, D. Newsom, and A.
c) Trees infected with mistletoe can create platforms in young p1ason. 1999Using Multi-scale Inventory and Research to

or mature trees (Hayes al. 1997, Nelson 1997); Conserve Marbled Murrelets in Clayoquot Sound, British

d) Selection systems can produce gaps that mimic natural stan€olumbia.Oral presentation, Species at Risk Conference 1999,
openings, promote limb growth and stimulate platform February 1999, Kamloops, BC.
development (Maguiret al. 1991, Haye®t al. 1997); DeGange, A.R. 1996\ Conservation Assessment for the Marbled

e) Old veteran trees in wildlife tree patches can provide |argeMurreIet in Southeast Alask&lS Forest Service Gen. Tech. Rep.
platforms; PNW-GTR-388.

. . Derocher, A.E., G.W. Kaiser, F. Cooke, I.A. Manley, and M.J. Gill.
f) Riparian buffers and management areas on smaller Stre‘F"m§996.Research on Marbled Murrelets in the Desolation Sound

within stands will conserve naturally-associated canopy 9ap area During the 1994 Breeding Seas@anadian Wildlife Serv.
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