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Distribution of the Marbled Murrelet in Southwestern Oregon

Abstract
l  mmrr iTed datr  i (nf  El t9 in lcnl i \c  l  hour nofnins sunet\  bet \ |een l99l  and l99T ro dcrcnine dre disr ihut ion of  arblcd
mu||e lets(Birk ' / i \ r r ,n1 ' r !J , t . l , ' , , | . l ' l . i ) insUi t l tb lehabi tat(ml lurelndoldgro$' Ih lbrcn
Bute.ru ofLrnd Nlanagemcnt in soulh\ !c\ l .  Orelor .  Nlur fe lets $ere derecled ol l  l fsur \c\sat6\ i tes.Threesi te\q,efecol ls id
ered occupied. as defined b! thc Paciic Scrbird Group (PSG). N{rrbled Nlurrelet lcclrnical Conmliuee suidelines (Rxlph et al.
l99l: l99l). all $crc lcss than 59 kln lion the coast The fafihest inland sitc {ilh dcrcctiurs rLrs 6l klll ffoJn the coan. T$o
potenl ia l \ar i3blc\arcdi \cusSed,$hichnai ' in i . ]Uencethe|aI iernsofdjsI r ibul io i lndlbUndanceinlhe\ iudva|ea:encrgcl ic ! !nd
p r e d a I i o . L ] s l n g l h c P S G P r t ( ) c o l t . s L r N e ! ' s i n s o u t h w e s I e r n O r c g o n s } r o L t k ] b c c o n d u c t e d i I t t l l \ L t i l a b | e h a b i t l ] o c 0 l c d 6 0 k l I
i  la .d l iorr  lhc cL,r \ t  f r ther than tbe !u idel ines tbr  80 knr.

Introduction

The Marbled Murrclcl (Brz.r_] fttntphus nLtr
]l1ottltus) is a dove sized seabird in thc Alciclae
fami11. The murlelet distribution is closely asso-
ciated with older-age conit'crous firrests in the
Pacitic Northu'est (Sealy ard Carter 198,1: Carter
and Sealy 1987; Harrer 1995; Hanrer and Nelson
1995: N'l i l lcr ancl Ralph 1995). Habitat used by
|lrunelets lbr nesting usuilllr, has large-diarneter
trees. highly vrriable canop.v closure (15%- 1007c).
and il high number of potential nesting platlbrms
(Greder and Nelson 199-5. Hamer and Nelson
19951. The marbled mutrelet rvas l isted in 1992
as a federal threatened spccics in Washington.
C)rcgon. and Calit irrnia (U.S. Fjsh and Wildlife
Service l992).

On lederal lands. any proposcd action that
modifles suitable murelet habitat or impacts thc
nunelet's abil ity to reproduce requires the l lran
aging agency to init iate intensivc surlcvs based
upon Pacific Scabild Croup (PSC), Marbled
\'[ulrelet Technical Committee guidelines. bctirrc
inplernenting the proposcd action: thereby, com-
plving with the regulator)r rules and rcgulations
ol thc Endangered Species Act of 1973. The guide-
lines suggest that all actions u'ithin lJo kln ofthe
ocean be examined tbl murrelets and. if occu-
pied. manilgcd appropriatell. In \\hshington the
larlhcst known iniand occupied site is 84 knr ftom
the coasl (Haner 1995.). and in Orcgon and Cali-
l i)mia the sites are 6l ald 56 km. respectively
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(U. S. Fish and Wildlifc Scrvice 1994). In south
\\cstcrn Oregon, DiJlingham et al. ( 1995) exarn-
ined the distribution of the murreiets in the Siskiyou
National Forest and suggcstcd their distribution
$,as correlated to legetation type. ln thc Siskiyou
National Forest murrclcts have beer lbund as far
as.12 krn inland (S.K. Nelson, unpubl. data: P\\ '.
Paton unpubl data). With similu infirrmation leeds.
the Roscburg District of the Bweau ofLand Man-
agement in the south Coast Range. eramined the
distributiul ofthe malbled nurrclct between 199:
and 1997 b)'conductiDg intensive survcys. This
paper sunmarizes our mun elet survey effofi and
discusses potential facto$ that may al'fcct murrelet
d i . t r ibu l ion  in  :uu th \ \c : l c rn  (  ) re ! , ,n .

Methods

The study area was located *,est of Roseburg,
Oregon (see Fig. l). approrimalcly r15 to E0 km
from the Oregon coast. The litrd ownersltip pat-
tern on the stud]' arca consisls of a checkerboard
arangement of alternating square rnile (2.59 kmr)
scctions ol ttderrl and non fedcral lands
(Richardson I 980). Federal lards. admiristcrccl
by the Rosebury District of the Bureru of Land
Managernent (BLM). have Dot been as cxtensivelv
harvesfed as non-fcdcral lands. I estimated that
approximately 67 ofnon federal forcsted stands
rvere 280 years old bascd on aerial photo inter-
prelalion, and half the lands administercd by the
District $,ere sti l l  covered bl older torests and
donrinated by trees >120 years old (USDI). The
BLM lands typically include a mixture ofloung
lirrests and older unloggcd ti)rests (80-:150 vears
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old) and recent clearcuts. Thc nlajority of the young
forests. less thar 50 years o1d. wcrc rcgenerated
aticr logging.

The study area is in thc rvestem henlock (Tviga
hateropl1\'|Id) vegetatiorl zone (Flanklin and
Dyrncss 1973). an area dominated by temperalc
conilerous tbrests of Douglas fir lPserklotsLtgal
t | ,n : i I i t '  3nd  \ \ ( \ le fn  heml , ' .1 .  Th i r  r .g ion  i .
charactcrizcd by nild. uet winters and u'arm. dry
summers. Thc lcgclalion in the study area was
classitled as either suitable or nonsuitable based
tupon aerial photographs. titcst in\enlor"v data.
rncl on-site examinations of the stands. I usc the
ter[] suitable habitat to rnean any forest stand
hN ing a nedium to large Iive tree and snag (di-
l lm( re f  J I  h rc r \ r  hc igh t  >38 d l r l  conrpr ,nen l .  in
the overstor). and wcrc cqual to or greater than
x t i  \e i l r \  o l  r i c . . rn , l  n , 'n : r r i t r rb l .  h lb i t l t  to  rne l l
anl forest stand less than 80 )-cars ol age having
smrll-to-mediun lire tree (diarneter at breasthcight
<38 clrr) components in thc ove$tory.

Suneys wcrc conducted between 1992 and
1997 tbr the dual purposc ol cxamining the over-
all distribution of the mumelet on Burcau lands
and invcntor-r,ing potential timber sale arcas. One
hunJrcd  r rn . l  l l \ (  in l (ns i \e  in rcn lo r )  . i l e '  rnc rc
established in suitablc habilat dudng the stud)'
on federal lards (,16 km to 7;l km tiom the coast).
with 6:l% (n=67) of the sites established specifl-
cally to examine the overall ci isLribution of the
murrelets and Dot associated rl ith anl planned
timbcrhan'est activities (Fig. l). Whereas. planncd
timber harvcst aclivit ies and thei associated sur-
\:e,y sjies (n=311) wcrc grouped and located in ar-
cas designated 1br intense tinrber nlanlgement
(Norlhwest Forcsl Plan, USDA et al. 199,1). which
s!stematicall) '  aloids largc blocks of suitable
habitat for the northern spotted owl (,t/,. ir
o.cidentalis) ancl the narbled munelet.

Site iocation of the non-timbcr related iDven
Lor-r, sites rvere based upon lt non-random selec
tion process, whcrcby they were systematically
and er,elly distributed across thc breaclth of the
\ lu ( l )  i r r . J  l r td  be t \ \een l imbef  hJr \e . l in ! . rc l r \ -
it) centels to obtain an equitable and representa-
t i r e . a n t p l e .  A  r . r n L l , , r n . . l . i t i  n  o f  . i t c s  i n . t r i t
able habitat would have clumpcd the survey
localions iD the late-successional rescrvc manage
nlent arcas lbr the marbled murelet and nonh-
em spotted o\\'l (Sl/.1-r ocr:identalis taurirtu)- ts
thcsc arcas are prominent leatures on thc land-
scape and contain the majority of f ie suitable

murrelet habitat. Conscrvalion resef\'e areas (de
signed to mairtain a viirble population of spottcd
owls in wcstcrn Oregon) are not randoml-y dis-
tributed. Tbeir clumped distribution is thc resull
of owncrship patterns and historical harvesting
activities in the study areir.

Oncc a general location or survey area w s
selected, indi!idutl stand sclccdon was basedupon
the best available stand of suitable habitat (that
is, the stands were oldcr, conlained the largest
diameter coniters, and potentirl ly the greatest
nesting plattilrm availability - B urger 1995: Grenier
and Nelson 1995: Hamer 1995; and Hamer and
Nelson 199-5 ), largest patch size (that i!, the larger
the mean palch size the better Raphael et al.
1995), sti inds that wcrc nol impacted b,v sah'age
Iogging. and were sattly accessible. This sam
pling procedurc was designed to distdbute the
inventory sites in a manner whereb"v the overall
distl ibution ofthe species in a rangc ofdislances
froln the coast could be exarnined. At each sur-
vc1' sitc a range of I to 7 survey stations (mern =
3.6) were establishcd. The number of statiols per
.u r re )  r i te  ru l l cered  the  \ i , / c  o l - the  . i te .  In  per r
eral. one survcy station was established lbr each
l0 ha of suitablc habitat.

Murrelet survel s rvere systematically locatcd
rnd  e , ' r r , - luerc . l  l ro rn  I  M l1  to  5  Auru . l .  r r . i r r !
the intensive (tixcd slation) suNe)'protocol and
station guidelines sug-ecslcd by the Pacific Sea
bird Group (PSG). Marblcd Mu[elet Technical
Cornmittee guides (1992- 199,1, Redu ood Sciences
Laborxtory, 1700 Bayvicw Drive. Arcata. CA.
u n p u b l .  r e p ' . t .  F r . h . i t e  u . r .  r i . i t r ' t l  : r  m i n i r n u m
of four times per year during the survey period.
$ ith lt lc:rsl lwo visits conducted at each site a1:
ter June 20 and onc \ isi l dudng the peak pedod
of acti! it), ( lrst threc wccks of J uly). At each sta
tion throughout thc survey season. surveys were
conducted during a 2-hour period from'15 min
befbre to 75 min after ofl icial sunrise. During the
stud)', sul-!'e.vs at each site were conclucted fi)I two
r , 'n . . (u r i , . c  )cJ r . .< \c<p l  io f  l5  ncu  'u r re )  ' i t c .
(.1 firr general distribution and I I for timber te-
lated activit ies.) cstablished in 1997. The pattens
of activity wcfc quantified based on the visual
and audik)ry dctcctions at the sites. and the defi
nit ions proposcd b_"- PaLon (1995). In addition. all
sites with detections had additional visits above
protocol minimums to either verif,v or determine
potcntial occupatiol] and nesting.
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Figurc L Distr ibut ion of  intensive \urvcj  s i rcs (sol id !quaresl .  oerupied \ i res (sol id c i rc le\) ,  and s i lcs \ ! i rh detect io|s onl ]
(hol l (J$ r i fc les)  on publ i t  lands in lhe Ro\cburg Dis l ic t  o l  Bureau of  Land v l . rnrgemen! in soulh$cstcm Oregon. The
\h. ided lue.r  fepfe\enls Bureau adnr i . is tcrcd lands $i th in the stud!  afea.rnd dot ted c i rc les hur)an populat ion centefs.

Survelor-s had their hearing tested oD one or
nore occasions during thc study. and \\'ere trained
each ycar fi)r a minimum of tu'o weeks during
the month ofApdl to faniliarizc thcn with both
auclitory and visual identitlcation of murelets and
all potential birds thrt could be seen orhead duing
il sulvey.

Besults

Belwecn 1992 and 1997. u,e conducted 889 in-
tensive (fixed station) 2-hr survcys. Murrelets rvere
dctccted at six sjtes dudng l7 ol thesc surveys.
Suh. rn , ,p1  rnL l  i i r i l i ng  l l i ch t  behr r r  i , ' r .  r re re
observed al three sites (Rader Creek. Leonard
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Creek. and Brads Creek) and, therefirrc, were
considerecl occupicd ls defined b1'the Paciflc
Seabird Group, Marbled Murrelet Tcchnical Com
mittee guidcs and Paton ( 1995). At the other thrce
sites. munelets \\"ere detected t'iying above the
canopy onll. At two of these sites there were nu-
merous dctections each with multiple keer calls
i r  l u o  \ \ l l a h l c .  h i g h  p i t . h e t l  r , ' r ' r l i z r t i , ' n . : i m i
lar to the \ 'ocalizations of maDy gulls, lanr r spp..
lO'Donnell 19931) per detection during two sepa
rrte surleys to cach site. The thild site hacl only
two single auditory cletections (i.c.. two single
'keer'calls above the canopy) withir two min-
utcs of cach other dudng the second year ol sur-
ve)'. No detections were obscrvccl during an ad
ditional third ycar of survey effort.

The Leonard Creek site adjacelt to the Umpqua
Rivel was init ially l irund in 1992 and was peri
odicallv occupied (uroccupied in 199:t rnd 1996
based on the lack of detections) during the study.
The Rader Creek silc was fbund in 1993 and hrs
bccn consistently occupied. With additional vis-
its to Rader Creek in 199;1. the tirrthcsl known
inland ncst sitc was identif ied and characterized
(Witt, In press). The Brads Clrcck sile, also adja
cent to thc Umpqua River, rvas fbund in 1995 anci
rvas only unoccupied in 1996.

The trrutrelet flight paths obscrved at Rader
Creek site indicate thc use of creeks and drain-
agcs to get to and from the sjte. While the obscr-
vations at Leonilrd Clreck suggesl a more direc
tional easl and $'est l ine of f l ight. as they wcrc
seen using road prisms and not the adiacent
Umpqua River. The two sites with above canopv
detections near Rader Creck also suggest a east
ancl west l inc of f l ight.

The mean shorbsl distance to the Oregon coast
1br all survel' sites rvas 59.,1 km (S.D.= 6.i i) with
a rtnge of 46 km to 7.+ km. All three occupied
sites were less than 59 km lrom thc coast (range:
,19-5 8 km). Two ofthe thrce sites with above canopy
dctcctions only were located only a few kilomc-
ters from the Rader Cleek sitc trncl were.16 km
and 50 krn f'()m thc coast. The farthest illand
site with two above cruropy detections was 61 km
tronr the coast.

Discussion

The sampling approach used in thc study com
bined the need tirr surrcl 'clearance ellblts fbr
potcnrial t inber sale plojects u'ith the basic nccd

lbr information about the oruffelet distribution in
ue. tc rn  Ore !nn .The \ \ . lemJt i j  Ju . lpn  i l j r ' tp ,F
rated a \ariety of t'actors (availabilit,v of suitable
habitat on public lands. quality of suitable habi-
tat, patch size. and distance to coast) in rn ctfi)n
to achieve a representative sample of thc potcn-
tial habitat available in the District and the Coast
Range.

Miller and Ralph (1995t in Califbrnia firuncl
that the strongest predictols ol murrclet presence
and occupancy in Califomia were the density of
old-growth covel and species composition. with
mean detection mtes beilg highest in rnajor drain-
agcs and at lorver elevations. They also tound a
strong pattem of declinirg presence with increasecl
distance from the coast. \rith the highest f iequen-
cies ofpresence (89c/r) at sttncls within l0 km of
the coast. In Washington. an analysis oflandscape
attribulcs indicated that the amouot (mean patch
sizc) and configuration (mean sbape index ) of the
old-growth and large sawtimber stands were inr-
potant factors in murrelet djstribution (Raphrel
et al. 1995). In a r'egetation anal) sis. Hamer ( I 995)
found a pattern related to the distance from the
coirst. with 9ii.57. ofall detections being obsened
<64 km inland.

ln Oregon, mulrelets wele found to have a
clumped clistribuLion along the coast and in the
adjacent Coast Range, with conceDtrations bet\leen
Yaquina and Heceta heads (Nelson et al. 1992).
Grenier and Nelson (1995) compared occupicd
sites uith random li)cations and found that occu
pied sitcs were generallSr older, had larger midstory
trccs. and had larger and greater delsities of domi-
nant trces than random sites. Dil l ingham et
a1.(1995) hypothesized that the muffelet distr-i-
bution in the Siskiyou National Forest in solrth-
rvestern Olegon was influencecl by habitat suit-
abil it). \ 'egetation tlpc. topographl, cli l lrate. and
distancc tiom the oceaD. Witlin the tanoak/west-
cm henlock zone they obser\,ed 4:18 detections
and only one detection u,as observed in the east-
crn part of the national lbrest il the nixed coni-
Itr/mixed evergleen zone. The mixed conifer/
nired evelgreer zone was suspected to l imit
rurrelet distribution becausc it was drier and had

smallcr lrces thall tl]e \\"estern henlock \,egeta-
tion zone (Dil l ingham et ai. 1995).

The distribution pattem obsen'ed in Cali ibr'
nia and Washington of declining presence rvith
incre$ed distancc ftom the coast suggest that sone
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ibrm of limiting fircbr is rcting on the mur'telet.
Dil l inghrm et al. (1995) hypothesizcd that the
limiting factor was rclated to tree growth aDd
abunclancc of laree l imbs. In the Roseburg studl
area. I believe that boLh thc physical and climatic
factols in the study area are coDducivc to creat-
ing suitablc nesting habitat. One possible reason
1br their present distribution and lou'tumbe|s in
thc study irreir is that the populaLion is already
drastically limitcd ancl the patter-n obserr"ed is
mcrelv a reflection of a decreasing population,
u'here only the optimal or best hlbitat is occu
picd by the terv remaidng individuals. Thc Rader
Creek ncst site $ ould tit this profi le as it is both
one ofthe oldesr and onc ofthe largest patches in
the study area. The other two sitcs are not
exceptioDal), old and they rre relativelv snall in
sizc. but because they are adjacent to thc Umpqua
River may be nore influcnced by the presence of
earlv morning 1bg along the dver.

Perhaps it is a combiration of factors that
lbmlcd thc patterns I observed. I believe thaL cn-
elgetic requireincnts of f lying inland to incubate
cggs and leed younc. and coupled with incrcased
opportunties of being predated while ln translt
could havc a major intluence on their distribu-
tiur and abundance inland. Another factor u'ould
bc the potential predation of f ledglings heading
to thc occan and their potential na\,igational prob-
lems or exhaustion rvhilc on route (Nelson and
Hamer 1995 ). Ebell and Picnan (1993) found thrt
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ofthe distribution and thc ecology ofthe marbled
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