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Marbled Murrelets Have Declined in Alaska

In the last 1ssue of Northwest Science, Hayward
and Iverson ("Long-Term Trends in Marbled
Murrelets in Southeast Alaska Based on Christ-
mas Bird Counts”) failed to mention other evi-
dence for 40-75% declines in murrelet popula-
tions, or discuss implications of a climate regime
shift that has reduced populations of seabirds in
Alaska, or present any useful information on the
status of old-growth breeding habitat for murrelets.
They examined Christmas Bird Count (CBC) data
from Southeast Alaska, and concluded there is
no evidence for declines in populations. They
suggested that our (Piatt and Naslund 1995) pre-
vious analysis of CBC data for murrelets was er-
roneous, and suggested that “the disparity between
aur conclusions ... invites explanation”,

Invitation accepted. In the following, I will show
that there was no disparity in conclusiens, that
Hayward and [verson mis-represented our con-
clusions and they conducted a highly selective
review of evidence for murrelet population changes
in Alaska. The result was a paper that was inac-
curate, incomplete, out-of-date, mis-leading and
of little service to the readers of Northwest Sci-
ence who might have read their article hoping to
gain some new insight on the status of marbled
murrelets in Alaska.

Piatt and Naslund (1995) reviewed informa-
tion available at the time on the abundance, dis-
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tribution and population status of marbled murrelets
in Alaska. With regard to population trends. we
stated that “there are few quantitative data to assess
population trends... We analvzed 20 years (1972-
1991) of Christmas Bird Count (CBC) data in
the northern Gulf of Alaska (fig. 7). Totals for
each vear were calculated as the sum of all
murrelets seen on CBC's in Sitka, Juneau, Gla-
cier Bay, Cordova, and Kodiak Isiand. We could
not take the average of counts among sites (n=3)
because of missing data... There was consider-
able inter-annual variation in total nunbers, which
we smoaothed by taking 5-vear running averages
of the annual data (fig. 7). Unsmoothed data were
extremely variable, and did not reveal a statisti-
cally significant trend. However, the smoothed data
suggest a steady decline in abundance of about
50 percent from the early 1970's (o the early
1990's.”

Thus, we clearly stated that the trend was not
statistically significant and that the raw annual
counts were highly variable. This is exactly the
same conclusion reached by Hayward and Iverson
after conducting a “battery of statistical tests”.
Where then is the disparity? We believed that in
the absence of statistical power, due largely to
the extreme annual variability, that the smoothed
data might still be indicating a real biological
trend— a conclusion not unwarranted for the data



we considered at the time (1972-1991 only). In-
deed, Hayward and Iverson themselves concluded
that “Our fuilure to detect a decline does not in-
dicate that a decline has nor occurred”,

Hayward and Iverson further imply that our
analysis was in several ways inadequate and at
odds with their analysis. Given that we both agree
the CBC trends are not statistically significant. it
may be moot, but some differences deserve bet-
ter explanation than those provided by Hayward
and Iverson. Firstly, we analyzed data between
1972 and 1991— the latest year of data available
to us at the time of our znalysis. Hayward and
Iverson included data in their analyses from 1992
and 1993— which contain extraordinarily high
counts (see their Table 1) that would obliterate
any trend; signiticant or otherwise. These counts,
and later high counts in 1994-1996 beg explana-
tion (see below). Secondly, Hayward and Iverson
imply that their analysis is more robust because
they examined data from seven sites in Southeast
Alaska, while Piatt and Naslund only examined
“CBC data from a limited number of sites along
the Alaska Coast”. In fact, we deliberately chose
sites with long-term data and substantial winter
populations of murrelets, Tt is still not clear to us
how analysis of data from Ketchikan {with four
counts beltween 1972 and 1991) or Mitkof (3
counts), or Haines (11/135 zero counts from 1972-
1991) would have told us anything useful about
murrelets in Alaska. Thirdly, we retained miss-
ing counts in our analysis (16 out of 100 possible
counts), and concluded that since most (11) of
these were from the first decade (1972-1980), their
absence in our analysis would tend to underesti-
mate a downward trend, if any. Hayward and
Iverson chose to fill in missing cells by taking
running averages. Thus, while Hayward and
[verson imply that we evaluated trends only after
we smoothed the data— the opposite is in fact
true: We statistically evaluated unsmoothed. raw
data while Hayward and Iverson statistically evalu-
ated interpolated data.

The attention to details of how CBC data were
analyzed by ourselves and by Hayward and Tverson
distracts from the main point of concern: Have
marbled murrelet populations declined in Alaska?
While professing to address this point, Hayward
and Iverson provide a dismal review of relevant
information. From our paper, it bears repeating
that compelling evidence for population change

is provided by boat surveys conducted in Prince
William Sound between 1972/73 and 1989/90/
91: “Based on randomly selected transects
censused throughout the entire Sound, and on
surveys conducted in hoth winter and summer,
populations of Brachyramphus murrelets appar-
enily declined by 67-73 percent berween the early
197075 and late 1980°s. Surveys in all years were
conducted using similar protocols, populations
estimates were relatively precise (£37-47 percent
in winter, £16-32 percent in summer), and de-
clines ofiserved on surveys conducted in summer
were highly significant ({P<0.01; Kiosiewski und
Laing 1994). Declines observed for murrelets were
paralleled by population declines in 15 other
marine bird species as well.”

Forreasons unclear to me, Hayward and Tverson
chose to focus instead on a paper by Murphy et
al. (1997) which reported no change in murrelet
populations in Prince William Sound (PWS) be-
tween 1984/85 versus 1989/90. Hayward and
[verson brietly mention the discrepancy between
Murphy et al. (1997) and Klosiewski and Laing
{1994, and imply that the difference in findings
occurred simply because they “used different
methads and sampled different portions of Prince
William Sound”. How different? Murphy et al.
conducted surveys in 10 bays around one island
in PWS, and compared their results to a previous
study (with one-time counts) that used different
survey methods. As noted above, Klosiewski and
Laing’s {1994} surveys were statistically rigor-
ous, covered the entire Sound, used exactly the
same transects and methods employed 20 years
previously on three complete replicate surveys
of the entire Sound. More importantly, Murphy
et al. could only examine trends over a 5-7 year
period, while Klosiewski and Laing’s data span
nearly 20 years— notably the same period cov-
ered by the Christmas Bird Count data we ana-
lyzed (1972-1991). Why would Hayward and
Iverson choose to dismiss and ignore results of
the superior study?

In the same volume in which our paper ap-
peared, Burger (1995) summarized evidence for
population changes in marbled murrelets in Brit-
ish Columbia. Whereas CBC data provided no
clear indication of trend (Rodway et al, 1992),
three different boat-based studies “are consisient
in showing a significant decline in the densities
of Marbled Murrelers in Clayoguor and Barkley
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sounds.” Measured declines ranged between 40-
75% among studies and years of comparison
{Burger 1995).

Further, at the time of writing our paper, there
was considerable evidence that murrclet and other
seabird populations had been negatively influenced
by changes in their marine environment. Haywurd
and Iverson state only that “changes in the ma-
rine ecosvstem in the Gulf of Alaska are purporied
to have reduced availability and biomass of im-
portant prev fish ( Piatt and Anderson in press, as
ctted in Piatt and Naslund 1993).” Apparently
Hayward and Iverson have been too busy to ex-
amine the actual paper (Piatt and Anderson 1996)—
preferring instead to suggest that the “purported”
changes had no cffect “if marbled murrelet popu-
lations are not declining in response to these
changes”— a circular argument at best. In fact,
ecosystem-wide changes in the Gulfl of Alaska
may have had a profound effect on murrelets;
potentially more important than all other effects
combined.

Changes in forage fish availability resulted in
a dramatic change in diets of marbled murrelets
fror fatty species such as capelin during the 1970°s
to low-energy forage such as juvenile pollock
during the 1980°s and 1990°s (Piatt and Ander-
son 1996, Anderson ct al. 1997, Bechtol 1997,
Van Pelt and Piatt 1997}, Similar dramatic changes
in diets of other piscivorus seabirds including
murres, puffing and kittiwakes were also observed.
Associated with these diet changes was a marked
reduction in productivity and population size of
many seabird species in the Gulf of Alaska— noted
by Klosiewski and Laing in their pelagic surveys
in Prince William Sound, and in studies of colo-
nial species at their rookerics (Piatt and Ander-
son 1996). For example, Common murre popu-
lations declined at 15 of 16 major colenies in the
Gulf of Alaska between the 19707s and 1990°s.
and by 40% overall {Piall and Anderson 1996).
The change in forage fish availability was asso-
ciated with a marked change in ocean climate—
which apparently had dramatic effects on the en-
tire Gulf of Alaska ecosystem— including phy-
toplankton. zooplankton, forage fish, groundfish,
salmon, marine birds and marine mammals (see
reviews by Francis et al. 1998 and McGowan et
al. 1998). The effects of this change in climate
and food base were so pervasive, it would be ex-
traordinary if marbled murrelets were not attected!
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Thus, Hayward and Iverson’s statements that
“a majority of the evidence leading to the infer-
ence by Piart and Nastund (1995) thar murrelets
had declined by 50% in Alaska came from CBC
data” and “It should be emphasized that we fo-
cused on CBC counts because they represent the
only long-term data for this population and counts
were used as the primary empirical basis for the
estimate of a 50% decline in murrelets in Alaska”
are demonstrably false and misleading. The best
‘empirical evidence’ available suggests that
marbled murrelet populations in the northern Gulf
of Alaska declined by almost 75% and in British
Columbia by 40-75%. A compelling body of ‘em-
pirical evidence’ suggests that a climate regime
shift in the Gulf of Alaska affected the entire marine
ecosystem. Thus, the CBC data on murrelets should
be viewed at best as a small piece of the puzzle.
We were, in fact, conservative in suggesting that
Alaska populations had declined by only 50%.

Hayward and Iverson also downplay concerns
we and others have raised over the disappearance
of marbled murrelet breeding habitat in Alaska.
It is revealing of their intent when the authors
state that “Harvesr of productive virgin forest in
Southeast Alaska has removed 182,250 ha of old
forest (or about 8% of the commercially valuable
timber land) on the Tongass National Forest since
1909 (USDA Forest Service 1991), this land area
does not include the significant harvest of old forest
from non-federal land.” This is an extremely mis-
leading attempt to skate around an important is-
sue by semantics. It is now well-established that
Marbled Muwrrelets preferentially nest in “high-
volume old-growth™ forest stands in Alaska (Kuletz
etal. 1995a.b, Naslund et al. 1995). Further, nest-
sites are usually located in the largest trees within
high-volume old-growth stands {Naslund et al.
1995). Whereas all high-volume old growth may
be classified as “virgin’ or ‘commercially valu-
able’, the converse is not true.

The real question is: What proportion of high-
volume old-growth forest remains in Alaska?
According to the Tongass Land Management Plan
referred to by Hayward and Iverson, more than
50% of high-volume old growth in the Tongass
was already gone at the time it was written. Fur-
ther, as noted in Piatt and Naslund “Substantial
areas of potential nesting habitar have also been
logged on state and privaie lands elsewhere in
Alaska, principally in Prince William Sound and



the Kodiak Archipelago... Privately-owned for-
ests, mirch of which were selected or granted be-
cause of their old-growth holdings, are found in
all areas of known importance to murrelets. Clear-
cutting Is planned or underway on all privately-
owned forests (Mendenhall 1992} This is less
true for Southeast Alaska. because most of the
privately-owned high volume old growth has al-
ready been cut. A more recent threat to murrelets
in southcentral Alaska has been the devastation
of 3 million acres of mature forests by spruce bark
beetles. In Kachemak Bay, for example, more than
90% of high-volume old-growth has been de-
stroyed, with an apparent sharp reduction in
murrelet productivity (Kuletz et al. 1997).
Finally. the most interesting issue raised by
Hayward and 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. First,
it may represent an actual increase in murrelet
populations. However, given their low produc-
tivity { Beissinger 1995), and data discussed above,
it seems unlikely that this rapid increase could
be accounted for by population growth alone.
Secondly, it may represent a re-distribution of
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