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Marbled Murrelets Have Declined in Alaska

In thc lasl issue ofN.rrl l freJl Scl(rlrce, Hayward
and Iverson ("Long-Term Trends in Marbled
Munelets in Southeast Alaska Bascd on Christ
mas Bird Counts") failed to mention other evi-
dcncc for 40 75% declines in murrelet popula-
t ion . .  o r  d  i scu . r  imp l i .  r t i , ' n . ,  ' l  r  e  l r r r r le  r rs ime
shiti that has rcduced populations of seabirds in
Alaska, or present any usetul infi)rmation on the
stutus ofold-grorvth breecling habitat for murrelets.
They examined Christmas Bird Count (CBC) data
frorn Southeast Alaska. and concluded there is
no evidence lbr decljnes in populations. They
suggested that our (Piatt and Naslund 1995) pre
vious analysis of CBC data for nurrelets was er-
roneous, and suggestedthat "the dispdrit)^ hefireen
our conclusions ... inrites explonotion".

lnvitation accepted.In thelbllo*ing. I will show
that there $ts no disparity in conclusions, that
Hayward and lversol'r [ l ls represented our con-
clusions and they conducted a highl), selective
leview ofevidence fr)r murrclet population changes
in  A l r ' k r .  lhe  re . t t l t  u l '  r  p i rper  th r t  u r .  in r rc -
curate, incomplete. out-ol'-date. mis leading and
of little ser\ ice to the readers of No,'ll,rre.rl .t.l-
cnce vho nright hare read theil article hoping to
gain some new insight on the status of mtrrbled
munelets i l Alaska.

Piatt and Naslund ( I 995) revicwcd infonna
tion availablc al the time on the aburdance. dis-
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tibution and population stanrs of marbled mune lets
in Alaska. With rcgard te population trends. we
statedthat " tlte rc drc Jbv, Enntitutive tlata to a s se s s
popL!lation tre ds... We ana[yz.ed 20 years ( 1972
1991 ) o:f Christtnds Bird Count (CBC) datu in
tlp tnrtltrn Gtrlf of Alasku (.lig. 7). Totols lbr
eatlt rear u,ere cult:tr lutetl a: t l le sum of all
tnLrrrelets seen ott CBC's in Sitku, Juneau, Glct-
ctet Btt.t, Cordot'a, qnd Kodiak Island. We could
not lake the arer.tge of ..ults a btgsites(n-5)
heunrse of rnissirtg, dde... There tus t:onsider-
ttble inter urvrutl vttriution intotalntnfuers, wlticlt
ve sntoothed b,t tokitg 5 teur ruwting dveroges
ofthe untut dutu (fig. 7). Unsmootlrccl data verc
extretnalv variable, end did not rereql a.\tutisti-
cuLLl .signiJicant trcnd. Houever, the snootlrcddattt
sLtggest a steudl decline itt ubuulttrt:a of about
50 percent frorn the eqrl) 1970'.t to the eqrll
1990 s . "

Thus. we clearly stated that the trend was not
statistically significant and that the law annual
counts were highlv variable. This is exactly the
same conclusion reached by Hayward and Iverson
afier conducting a "batten of stdtisti.d tests".
Where then is the disparity? We believed that in
the absence of statistical power. due largely to
the extreme annual vadability, that the smoothed
data might sti l l  be indicating a real biological
trend aconclusion not unwarranted fbrthe data



we coDsidcrcd at the time (1972-1991 only). In
dced. Hayu ard and lvcrson themselves concluded
tbat "Our 

failLlre to detett o tlec[ine does not in
ditdte that u detl ine hus not occurretl".

Hayrvard and Ivenon further imply that our
analysis was in several ways initdequate and at
odds with their analvsis. Given that we both agree
the CBC trends i,ife not statistically signif-lcant. it
may be moot. bul s(nne differences deserve bet-
ter explanation than those providcd by Hayu'ald
and lverson. Firstly. wc analyTed data betwccn
1972 and 1991- the Iatestvearof cltrta available
to us at the time of our analysis. Hayward and
lvcrson included data in their rnalvses fron 1992
and 1993- r,vhich cortain extraordinarily high
counts (see their Table l) that would obliterate
any trend: significant ol otherwisc. These counts,
and later high counts in 199.1- 1996 beg explana-
tion (see below). Secondly. Hayward ancl Iverson
imply that theif analvsis is more robust because
they exanlined data lrom sevcn sites in Southeast
Alaska. while Piatt and Naslund onll examined
"CBC date lronr d linited nrnrber of sites t ong
the Alaska Cott.tt . In tact. we delibcrately chose
sitcs \r,ith long term dala and substantial wintcr
populatious of nrurrelets. It is sti l l  not clear to us
how analvsis of daia from Kelchikal (with four
coLrnts belwcen 1972 and 1991) or Mitkof (5
counts), or Haincs (1 l/15 zero counts l iom 1972-
1991) would have told us anvthing uselul about
nu[elets in Alaska. Thirdly. we rctained miss
ing counts in our analysis ( 16 out of 100 possible
counts). and conclucled that siDce most (11) of
these wcrc tiom the fiISt decadc (1972-1980), rheir
absence in our analysis u ould tencl to underesti
nrate a downward trcnd. if rny. Hayward and
Iverson chose to fi l l  in missing cells bv taking
running averages. Thus. u,hile Haywrrd and
lvcrson implv that we evaluated trends only after
we smoothed the data- the opposite is in fnct
true: Wc statistically evaluated unsmoothed. raw
data rvhile Hayrvard and Iversol statistically eva]u-
atcd interpolated data.

The attention to details ofhow CBC data wcre
analvzedby ourselr'es and by Hayward and Iverson
distrrcts fion the main point of concem: Have
nrarbled murrclct populations declincd in Alaska?
Whilc prot'essing to address this point. Hayward
and Iverson provide a dismal review of relevant
in l , ' r r r ra t ion .  F f l ln t , 'u r  n , rper .  i t  ber r '  r ' cp . . l t in1
that compelling evidence for population change

is provided by boat surveys coDductcd in Prince
Will iam Sound bet*een 1972173 and 1989/90/
91 "Be.setl ott randonly selected transects
cettsused thrcugl'tout tlle ettire Souncl, und on
su'-r,e)'s conducted it1 both wintcr and sumner,
po pLrl ations oJ Btachytamphus n urre I ets uppa r-
enll)" decli ed b\'67-73 percent befileen the eurl\
1970's and late 1980's. Survets inall)ears were
t: rnrlut: t e tl tr s i n g s imil ur prutt o c o Lt, p o p ula t i o n s
estitnates werc rel(tively precise ( !37 17 percent
itt ttittte\ !16-32 peft:ent in summer), qnd de
clines observetl on storels conducted in sumner
uere high\' signiJicant (P<A.01 ; Klosietrski uvl
Ltring 19911. Declines obsenetl for murrelets warc
paralleled bt poptrlutiott decLittes in l5 other
nrtrine bird sltecies us wall."

Forreasons unclcar to me, Hayward and Iverson
chose to focus instead on a papcr by Mutphv et
al. (1997) which repofied no change in murrelet
populations in Prince Will iam Sound (PWS) bc-
nveen 198'1/85 versus 1989/90. Hayward and
lvcrson brielly mention the discrepancy between
Mulphy ct al. ( J997) and Klosiewski and Laing
(1994), and imply that the dilTerence in tindings
occured simply because thcy "used tl i l ferent
rnethods artd stunpled diffe rent ponion,; of Princ e
Williunt Sound ' . How different'l Murphy et al.
conducted surveys in l0 bays around one island
in  PWS.  rnd  comprred  Ihe i r  re \u l t \  lo  r  p re \  iuu \
study (with one-time counts) that used different
survey methods. As noted above. Klosicwski and
Laing's (199.1) sur-veys were statistically dgor-
ous. covered the entire Sound. used eaactly the
same ffansects and methods employed 20 years
prcviously on three complete replicatc surveys
of the entire Sound. More imponantly, Murphy
et al. could only examine trends over a 5-7 year
pcriod. while Klosiewski and Laing's data span
nearly 20 years- notably the sarne period cov-
ered bv the Christmas Bird Ceunt data wc ana-
)yzed, (1972 1991). Why would Hayward and
Iverson choose to dismiss and igDore rcsults of
the superior study?

In the same volume in which our paper ap-
pcared, Burger (1995) summarized evidence fbr
population changes in marblcd murrelets in Brit-
ish Columbia. Whercas CBC data provided no
clear indication of trend (Rodway et al. 1992.).
lhr.e (l ih'erenl boll-blsetl .tudics Itrt t onti\tr 'n!
itr shov ing u signifitant decline it the tlen.sitie,y
oJ Murbled Murrelet\ in Clqvtluot an.l llorkle\
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solnls." Measured declines ranged between,l0
- 5 ' ,  

l n r , r n r '  . l u d i e .  : l n J  ) e l r .  o l  , , , m f . r r i . , , n
(Burger 1995).

Furthcr. at the tine of writing our paper, there
wirs considerable evidence thrt murrclcl and other
seabird populations had bccn negatively inlluenced
by changcs in Lheir narine en'ironment. Hayrlard
irnd lr'erson state only th,tt "c]runget irt the ntu-
ine etl.t)ste intlu GulfofAluskt are purportetl
to huve redtrt:etl ut'trilabilirr dnd hiornass of in

I ' n l  t L t n t  l \ ' t  t  t i ' l t  r  l i ' t t t , u n l . \ t d ,  r t u t t  i t t  p t r  " .  a t

tited i Pidtt crncl Nas[tutd /99il." Apparently
Halrard ancl Ivcrson hlve been too busy to ex-
am inc thc actual paper (Piatt and Anderson 1 996)-
preferring instead to suggest that thc "purported"

changes had no ct'tf cl "ifmarbled rnurrelet poltLr-
ldtio s arc ttut decliilillg in rcspotrse to these
chan,qes" a circular argurnent at best. In fact.
ecosystem wide changes in thc Gulf of Alaska
may have had a prolbund effect on mur.r-elets;
potcntially more impofiant than all other cffccLs
combined.

Changes in tbnge tish availabil ity resulted in
a dramatic change in diets of marbled murrclcts
fion t-att-v species such as capclin during the 1970's
to 1o\\,-energy forage such as juvenile pollock
during the 1 980 s rnd 1990 s (Piatt and Ander-
son 1996, Anderson ct al. 1997. Bechtol 1997,
Vm Pclt and Piatt 1997). Similardrurnatic changcs
in diets of other piscivorus seabirds including
murres. puflins and kitti\\"akes were also observed.
Associated with these diet changes was amarked
rcduclion in productivity and population size of
maly seabird species in thc GulfofAlaska noted
by Klosiewski and Laing in their pelagic surveys
in Prince Will ian.r Sound. and in studies of colo-
nial species at their rookcrics (Piatt and Ander
son 1996). For crample. Common nrurre popu-
lations declined rt 15 of 16 majorcolonies inthe
Gulf of Alaska between the 1970's and 1990's.
and b,v .10% overtl l (Piatt and Anderson 1996).
The changc in forage fish availabilitl was asso-
ciated with a marked change in ocean climate
which apparently hud dramatic effects on the en
tire Gulf ofAlaska ecosystem including phy-
toplankton. zooplankton, tirrage lish. groundfi sh,
salmor, marine birds and madne nrammals (see
reviervs by Francis et al. 1998 and Mccowan et
al. 1998). The ellects of this change in climate
and food base were so pervasive. it would be ex
traordinarl if marblcd murrelets were rrt aftected I
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Thus. Hayrvard and Iverson's statements thal
"tr rnajorit: of tlrc evidente leodittg to the itl(t-
ence l>,t Piatt and Naslund (1995) tlut murrelets
lntl det:lined bt 50c/r itt Alctsku came.ftotn CBC
dqta" ^nd "lt slrnld be etnplnsized tlut ve fo
ttrsed on CRC t:ounts be<:ause thet repre.sent the
onh long tenndatu litr tlris population andcotutts
nere used as tlte prinnry empiricttl busis.for the
estirnate of a 5)c/o det:line itt murrclets in Aleska"
;rre clemonstrabll false and misleading. The best
'empirical evidence' available suggests that
marblcd murrelet populations in the nofihem Gulf
ol Alaska tleclired bl nlnosr 75% and in British
Cobtnbitr bt'10-75Va. A cornpelling body of 'en-

p i r i . . r l  .  r  i Jcnce sugge. t '  tha t  r  e l imr le  reg i r r re
shift in the GulfofAlaska allected the entrre mirrrne
ecosystem. Thus. the CBC data on munelets should
be vie$'ed at best as a small piece of the puzzlc.
We wcrc, in lact, conservative in suggestiog that
Alaska populations had declined by only 50%.

Haywald ald Iverson also downplay concerns
we lrnd others have raised ovcr thc disappearance
of marblcd murelet breeding habitat in Alaska.
It is revealing of their intent whcn the aulhors
stale that "11.?n,crt nf prodLtctive virgitt lbrcst itt
Southeest Aleskq lns renoved 182,250 ha tf oltl

frn'est (or about 8cl ol tha comnercidlh' valuable
titnber lrnd)on theTonguss NationaI Forest since
1909 (USDA Fore.\t SeNice I99I ); this ldtrd area
does not ilr.lude tlk significunt h(ilest ol oldlbrest
ft-om non f ederul Lard " This is an extremely mis-
lc l . l i ng : r t t c r rp t  lo  \k : l te  a rourd  l r  in rpor t rn t  i r '
sue by semantics. It is now wcll-established thal
Marbled Murelets preferentially nest in "high-

volume old-growth" lbrest stands inAlaska (Kuletz
et al. I 995a,b, Naslund et al. 1995). Further, nest
sitcs arc usually located in the largest trees within
high volune old-gro$th stands (Naslund et al.
1995). Whereas all high volume old growth may
be classifled as 'virgin' or 'commcrcially valu-
able'. the convelse is not true.

The real question is:What propofiion ofhigh-
volume old-groq'th fbrest remains in Alaska?
According to theTongass Land Managemenl Plan
referred to by Hayrvard and Iverson. more thqn
50c/c oJ high-toltune old grouth in the Tongass
was already gone at the time it was written. Fur-
ther, as noted in Piatt and Naslund "Substuntiul

drees of potentiul nesting habitat haw dlso been
logged ott state and private lands elsevltere in
Alaska, principally in Prince lVilliurn Sourul utrd



the Kodiak Arclipelago... Pritateh ovned for-
est.s, nuclt ofvthit:hv'?re selected or grunted be-
cause of their old-growtll l'toldirtgs, are fountl in
all areas oJ kt'tovtn importunce to rnurrelets. Clear-
cuttinq is plennetl or nrtdentat on ull pitatel\
onued lorests (Mendenhull /992)." This is less
true for Southeast Alaska. because most of the
privately owned hi-uh volume old growth has ri1
pdd-r been cut. A more lecent threat to murre]ets
in southcentral Alaska has been the devastation
of 3 million acres of mature forests by spruce bark
beetles.In Kachemak Bay. forcxanrple. more than
907c of high-volume old'growth has been dc-
stroyed, with an apparent sharp reduction in
munelet productivitv (Kuletz ct al. 1997).

Finallv. the most intercsting issue raised by
Hayward nnd Iverson's paper. but not addressed
by them, is the marked increase in murrelet num-
bers on Southeast Alaska CBC counts during the
1992-1996 period. At least two hypotheses can
be advanced to explain these observations. Firs1.
lt nlay represent an actual increase in munelet
populations. However, given Lhcir low produc-
tiYitv (Beissingcr 1995). and data discussed above.
it seems unlikely that this rapid incrcasc could
be accounted for by population growth alone.
Secondll ' . i t may lepresent a re-distribution ol
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