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The Challenge of Evaluating Population Trend for Conservation
Management: Marbled Murrelets in Alaska

In 1995. rvhile working on issucs regardrng man-
agenent of tbrest lands in Southeast Alaska. we
were alarnred to read that marbled murrelets
(B ra c: h .t ru n p h us mo iziorutur.r) throughout AIaska
may have experienccd a steady 507. decline in
abundance ol over the previous two decades (Piatt
and Naslund 1995). We \\,ere alrrmed because a
50% decline in a seabird populatioD is a dramatic
change; a conclit ion denandilg attention. [n a
conservation context. maragement init iated in
rcsponse to this information could result in con-
sequences tor thc mul.Ielet and other speclcs.
Thercfirre. we asked rvhether Christmas BildCount
(CBC) data, thc main quantitative trend infonna
tion available lbr AIaska, suggested a similar de-
cline for one of dre states' three main arcas of
murrclcl concentmtioD, Southcasl Alaska.

In Hayward and Iverson ( 199lJ) we exanlned
CBC for evidence regarding the status of marbled
munelets in Southeast Alaska. Theclcargoalof
our paper was to: exanrinc CBC data lbr evidence
of trend in murelet populations in Southeast
Alaska. We emphasizcd the l imitatjons of CBC
data to examinc trend and stressed that CBC rep
resents only one q/pe ofevidencc to evaluate popu-
lation status. Unti)ftunately. CBC data *ere thc
only long-term quantitative data on trend for
murrelets in this sub-rcgion. Ultimately, $'hen
evaluating the results of our analysis. we empha-
sized that 'our tailurc to detect a decline docs
not indicate thtrt a decline has not occuncd. oDly
that CBC data do not support such a conclusion."
(Ha1'ward and Iverson 1998:170).

Piatt has respondcd to our manuscript with a
strong reblLttal (Pjatt 1998). ln May, 1995, u'e
twice sent copies ol our drati to Piatt with a re
qucst for dialogue. It is sad that it took over 3
years and publication of our manuscript tbr him
to accept our invitations. Herc we respond to Piatt's
( 1998) commerts.

As many of the points raiscd by Piatt (1998)
are  c lcur l l  u r ld res 'cJ  in  our  o r ig ina)  tnunu.L  r ip t .
we do not rcspond to them point by point. ln-
stead, we begin by re-emphasizing the goal of
our paper which Piaft (1998) mis states. Then.
\ \c  u \e  l \ \ ' o  e ramplc .  t , . r  h igh l iFh l  incun: i . len
cies and errors in Piatt's reioinder. We acldress
questions regarding quantilative evidence lbr a
decline and the accusation that we mislead reacl-
ers regarding the potential inpact of dcclining
old-growth lbrest in the region. Finally, u,e ad-
dfess the point Piatt raises at the end of his re-
joindcr hypotheses to explain thc pattem of
counts at the cnd ol the timeline i l lustrated in
Hayward and Iverson (l99lt:Table l).

Goal ot Hayward and lverson (1998)

Throughout his rcbutlal Piatt (l998) implies that
we sought to evaluate the status of marbled
murrelets in Alaska. suggesting at one point that
"Hayward and Iverson provide a dismal review
of relevant intirrrnalion." To the contrary, we re-
pcatedly expressed our l imited goal to exam
ine the only long-tenn data on murrelet popula-
l ion  r renJ  in  S , 'u the ls t  A l r .k r .  A l ie r  p resent ing
thc results of our analysis. we placcd the conclu
sions in perspective by compadng oul analyses
$,ith the few other quantitative data tiom Alaska.
We agreed with Piatt and Naslund ( 1995) that
infonnation on tbod resources, ncsting habitat.
and threats liom gill netting and oil pollution all
provided evidence that mun'elet populations may
be dcclining (see Hayward and Iverson 1998: 170).
We alsoemphasized thc vulnerabiliq' ofthis species
duc to its life history. Horvever. wc qucstioned
the conciusions reached by Piatt and Naslund
(1995:293 294) rcgarding quantitative evidence
tbr popuJation dccline based on their description
of datr analyses and inconsistencies between thc
cvidence presented and interences made.
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Quantitative Evidence of Murrelet Trend
A major thcme ofPiatt's rcsponse is that "Marbled

Mu[e]cts Have Dcclined in Alaska" (Piatt
1998:TITLE PAGE) and that we overlookcd the
compelling evidencc for the dorvnward trend.
Murrelets may have declincd (Havward and Iverson
19911), but is thcre sound quantitative evidence to
support this population trend'l ln his rejoindcr.
Piatt suppons the argunent fi)r a population de-
cline with 2 quantitative analyses of trend fi.om
Alaska: l) data from CBC prcsented in Piatt and
Naslund (1995) and.2) drta liom suncys in Prince
Will iam Sound first presentcd in Klosiewski and
Laing (199.1). Thc other quantitative assessment
of population abundancc presented by Piatt comes
trom surveys along the southern coast of Brit ish
Colunbia. Below we address several points Piatl
makes regarding the evidence fiom Alaska. We
do not address the studics tiom southcrn British
Columbia because Burger (1995:306) nolcs po-
tential difliculties interpreting thcse results and
Wiens and Parker (1995) have thoroughly dis
cussed the problems evaluating trend when only
a single hisk)rical count is available. Brit ishCo
lurnbia surveys also rgpreseDl counts geographi-
cally associated $,ith norlhcrn Washington. $'here
muuelets ate forrlally recognized as threatened
ulder the Endangercd Species Act. rather than
Southeast Alaska $'here they are not listed.

Refering to his analysis of CBC data (Piatt
and Naslund l995). Piatt (1998) defends his ear-
l ier conclusion that the visual pattem provides
evldencc ()f a steady decline in murrelet abun-
dance. He indicates that "the smoothed dala might
still be indicating a real biological trend a con-
clusion not unu ar:ranted tbr the data we consid-
ered at the time (1972 l99l only)."(Piau 1998:;lth
paragraph). Unfortunately. this conclusion 1s
unwerrcnted kt seyeral substantial reasons. Piatt
and Naslund (1995) based their conclusion on
patterns obserycd in smoothed data AFTER per-
forming a nol]significant regression on the raw
data (and not presenting the raw data for review).
As suggested by J. Baldwin (Research Sratisti-
clan, U. S. Forest Service. Pacific Southwest Sta-
l i , \n .  ner ' \ .  eomrn. r  rh i .  rppr , , rch  hr \  impL, r r rn r
consequences:

1) Snoothing does not add any new informa-
tlon k) a l inear regression or allow a regressiun
more capacity to see through the variability in
the data. Rather. smoothin-s introduces correla
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tions amon-q obsen'ations (violating rr key assump-
fitrn crfregression). r.i ntl trends can.frequentll ap-
pedr wherc tnne trul.\ '  erist. Simulation results
suggesl that Type I error rates increase from a
predef-rned 5% to over 40ol.. due to smoothing,
when applied to the CBC counts examined by
Pi r l l  rnd  N i l \ lund  r  laa5 l .  There lo rc .  e ren  I  \ ' i -
sual trend may be an a if'act of smoothing.

2) Any assessment of trend in smoothed data
must account fbr the introduced er:ror structure
in the smoothed data (Barker and Sauer 1992).
In this case, smoothing increases the variance of
the standard slope estimate.

3) Suggesting a "steady decline" is inappro-
priate when no statistical test is pertbrmed on the
smoothed data. considering the lack of signifi-
cance with thc raw data. The conclusion that a
trend exists. implies that a truc relationship ex,
rsts between abundance and time (the nonsignifi-
cant relationship explored in regrcssion).

rl)Andperhaps mestimpoftant, when the reader
looks at the potentially introduced trends (as in
Figrue 7, Piatt and Naslund 1995). the reader does
not have the intbrmation to account ti)r the cor-
relation sffuclure in the data.

In summary. snoothing can introduce'false
trends' at ahigh rate and neitherPiatt and Naslund
(1995) nor Piatt (1998) addressed this crit ical
concern. To the conffary, they imply that the
smoothed data presents the best representation
of reality.

The sccond quantitative evidence Piatr ( 1998)
uses to conclude that murrelets have declined
comes from boat suneys conductcd in Prince
William Sound before and after the Er-rot Volder
oiJ spil l (Klosiewski and Laing 199,1). This srudy
found a markcd decline in murrelet counts after
the oil spil l  compared with a count 20 years ear-
lier Conclusions by Klosiewski and Laing (1994)
differed from those of Murphy er al. ( 1997) re-
gardlng temporal pattenrs of nurrelet abundance
and we contrasted the two investigations in our
paper (Hayward and Iverson 1998:177).

Unfortunately. Klosicwski and Laing (1994)
is not a referced paper available in the primary
lrteraturc. Furthermore. biologists familiar with
the surveys (pre- and post-spil l) used in the
K l ( ' s i e u r k i  r n J  L a i n g  { I t e 4 | r n l l ) \ i \ .  q u e \ l  o n
the comparability of survey rnethods (R. H. Day
and S. M. Murphy, ABR Inc.. Fairbanks, AK, pers.



comm.). Piatl 's analysis also lails lo account for
the  p , ' t cn t ia l  i t t l l uenee o l  , ' h : . r re r  h i r r ' -  rn  im-
portallt consideralion in anl assessnlent of t lend
(Thompson ct al. 19911). Ou papcr did not state
Lhat eithcr Muryhy at al. ( 1997) or Klosicwskr
and Laing ( 1994) provided molc conpell ing evr-
dence rcgarding murrelet trend. In evaluating
evidencc for trencl in murrelct populations in
Alaska, however, the contrasling conclusiot'ts of
thesc two papers must be considered. Piatt (199i3)
chooses to ignore the peer reviewcd publicatiol ')
(Murphy at al. 1997) in evalualing the streDgth
of evidcnce tbr trcnd, while we do not. In sun-
nary, thc second piece of quantitative evidence
is oot as compelling as Piatt (1998) contcnds

Murrelet Relationship with Old-growth
Forest

Piatt (1998) openly qucstioned our treatment of
information on the status of old-growth ti)rests
in Southeast Alaska. ln Haytard and Iverson
r  lq08ru .  u rnphu ' i2 .  16x1 .s , ,e ru l  rcsour ( i \  in l
pofiant to marbled mul:re]ets arc cunently expe-
iencing negativc lrends. Wc noted thc decline in
high volurne old lbrest in our introdLrction and
declines in all chsscs of old-growth in our dis
cLlssion. Conffary to our intent. Piatt ( 1998) sug
gests we "downplay concems...ovcr the disappear
ance of mlrbled murrelet breeding habitaf'. In
doing so, horvever, Piatt ( 1998) seriously rnisrep-
resents culTent scientific evidence regarding re-
lationships bclween munclets and lirrest habitats

Piatt ( 1998) indicatcs that "It is now well-es-
trblished that marbled nlurrelets preltrentially ncst
in "high-volume old-growth' t i)rcst stands in
Alaska (Kulclz et al. 1995a, b, Naslund et al.
1995)," Piatt (1998) misrepresenls this inlirrma
tion in t\\o impoftarlt ways. First. ihe cited stud-
ies ofnesting habitat relationships did not address
'prefelence'. Habitrt prettrence inplies choice
of ole habitat over others and ctrnnot be estab
lished in descriptive studies of use (Peek 1986:82
83). The studies cited by Piatt (1998) generally
docunentcd habitat use (Naslund et al 1995) or
for sorne variables, $ey compared levels ol use
(Kuletz l995a). More impofiant, ho*cver', Kuletz
cl al. ( 1995a:9) enlphasized that evidence tor ncst
ing behaviors was greatest, not in lt iglt t 'oLune
old lorcst as suggesled by Piatt (1998). but tt l
"moderate volunrc classes'. Also. of the 33
nurrelct nests that ltave been located in Alaska.

onl.v 19 (57%) rvere in old growth trccs with the
remainder being located on thc ground; as were
2 of the 6 nests located in Southeast Alaska
(Dccange 1996). We suggcst that nurrelct nest-
ing habitat relationships are NOT "well estab-
lishcd" for Alaska aDd deserve fufiher invcstiga
tion. particularl)' to determine $'hether nestlng
habitat is indeed a limiting factor to munelet popu-
larions.

High CBC Counts During 1992-1996

Piatt 's (1998) final argument regards our lailure
to explain the high rnurrelet numbers in CBC re-
corded in Southeast Alaska l ionr 1992 1996. Wc
see li1tle leason to focus on thc last quarter ofthe
time series to erplajn the long tel-m tempoml pi,lC
tern. First. we question whether a "marked in
crease in mLLrrelet numbers" is consistent across
the 7 CBC sites in Southeast Alaska. An cxplor
atory analysis of the 26 year tirne-series (regres-

sion and examination of rnean coullts) tailed to
dern t ,n : l r r le  a  cun. i \ le l l l ,  marked- in .  rc r re  i t t
numbers across sites. More important. however,
ue  \ugge\ l  lh r r  i rny  l t teml l  to  e rp l r in  p r t tc rn  in
the counts should address the entirc tlnle senes.
Focusing on thc last 5 years suggests that'ex-
plaining'the recent counts is the objective rather
than undentanding the factors influencing CBC
overall. When Piatt and Naslund ( t995) used CBC
as evidence for a declinc. they jmplicd that CBC
data rcflect murrelet abundance. Interestingly,
alternative cxplanations for the prttcm in CBC
werc not offered in the initial conclusion ofa 50c/o
decline but Pian (1998) explores altcmatives when
considcring increasing counts.

Our decision to not focus on the high counts
during the past 5 years wrs consistent with our
objectives. We were concemed with detecting
any actual decrease in abundance u hich is why
we used one tailed tests to incrcase slatistical powcr
I t l  de lec t  dea l inc . .  H i ld  \  e  focused our  c l l cn l ion
toward potcntial increases in abundance. we might
have noted that recent estimates of n-Iurelet abun-
dance throughoulAlaska (Agler et al. 1998) more
than double the estinlates leported in Piatt and
Naslund ( 1995).

Broader Message for Conservation
Management

Although Piatt (1998) suggests that Hayward and
Iverson (1998) did l itt le senice for readers of
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Nortltvest Science, u'e staDd by the conclusions
rcaehcJ in,rttr prper. Ll 'f i  . ient con.cr\.rl i  l l  lnfl )
agcment demands close scrutiny of population
t rend. .  Sorne lh re .hL l id  u fc \  i , l i nce  i \  ne(c : \ i r r )
to prompt ntanagement rctiol'l. lt is regretful that
solne biologists are nol interested in throwing
multiple bricks of data at manrgement hlpoth-
eses trs suggested by Murphy and Noon (1991).
Repeated tcsting of hypotheses and failurc to re-
ject them strengthens conclusions and increases
scientif i c credibil i ty.

Our results do not unequivocaliy establish that
marbled mulTelets in Southeast Alaska have not
declined, but CBC data from the region do not
provide evidencc to support Piaft 's (1998) con-
clusion tlrat murrelels have declined substantially
throughout their range inAlaska. We repeat our
agreement $,ith Piatt and Naslund (1995) rhat
resource condltions. pafticularl)r thc loss of old-
growtl] lbrcst nesting habitat, and changcs in fbod
rcsources. can pose a siglificant threat to munclet
populations.

Clearlv we perccive murrelet lrcnds dift-erently
than Piatt. Where he sees unequivocal evidence
ofasubstantial declinc. \r,e suggest. as did Decange
( i996). that thc data are weak and rhe iufy is sti l l
out. Our diftering conclusions have inpl ications
tor nanagenrent ofrnarbled munelets AND other
scnsitive specics. Establishin-q conservation pri-
oit ies depends upon cvalui,tt ion of cvidence re
-sarding the stltus of specics or ecological sys-
tems. Errlyidentificalion of consenation problems
hr rs  heen re .u 'n l /ed  i r .  ln  impr r l1 i 'n l  \ tep  to  im-
prove manrgement efltctiveness and cfficiencv
(Tear 1993): lailure to derecr a decline and to dis-
cern the cause is a crit ical conscrvation enor.
However. allocation of l imited resources toward
a perceived higher priority species, plecludcs use
of tl'rosc resources elscwhere. Thercfirre cfitical
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e\aluation of evidence regarding conservation
\ la lu \  r \  nece\ \ i l r )  lo  l r , ' i d .e r iou : .  e r ro r .  in  c  n -
servation planning: enors conservation biologists
should seek to avoid.

The tladeoffs and shadow costs of conserva
tion decisions have beenreco-qnized by others (e.g.
Brou n and Sho-qren 1998). Funhernore. Caughley
and Sinclair ( 1994) emphasize the importance of
identifying population trerd and the specific de-
terministic t'rctors infl uencing population declines
as part ofan efftctive conservarion plan. Softing
among possible l imiting factors is especially im-
podant fbr murelet consenation because munclets
inlcract with bolh the marine and tenestrial sys-
tem. We suggest that an enriched discussion of
the spccies' status and relationship with resources
may lmprove conseNation eflbrts. For instance,
il the decline in murretet numbers illuslrated in
the sm(X)thed data exarnined by Piatt and Naslund
( 1995:294) is real. thcn it may suggest a ven dif-
Ierenr \r.r ,Jl cau\rl l .rclor\ rhan thc .readi i lc-
cline" thcy describe (Piatt and Naslund 1995:293).
The step decrease illustrated in Figure 7 woulcl
point toward a catastfophic change in rcsources
(such as lbod rcsources) rather than the more
gradual decline expected trom change in othcr
habitat conditions. Effective managernent of
marbled nrurrelets depends on our abii ity to ex-
mlne altcrnative hypotheses (Chamberllin I965)

regarding population ffetd and todiscovcrthe cause
of documenlcd population declines.
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