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The Marbled Murrelet joins 
the old-growth forest conflict 
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N JANUARY 1988, THE NATIONAL AU- dubon Society, the Oregon Natural 
Resources Council, and over 40 

chapters of the National Audubon So- 
ciety in Washington, Oregon, and 
northern California joined the Audubon 
Society of Portland in submitting a pe- 
tition to the United States Fish and 
Wildlife Service to list the Marbled 

Murrelet (Brachyramphus marmoratus) Illustration/Diana Bradshaw 

as a threatened species in Washington, 
Oregon, and California under provisions 
of the Endangered Species Act. A similar 
petition was submitted to the Oregon 
Fish and Wildlife Commission. Al- 

though appropriate land management 
and wildlife agencies were previously 
advised by the Pacific Seabird Group 
(1982) and others of the likely conflict 
between timber harvest activities and 
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the welfare of the Marbled Murrelet, 
and personnel in these agencies were 
concerned, the warnings went mostly 
unheeded by agency administrators. 
However, state wildlife agencies in 
Alaska and Oregon did fund limited re- 
search on the species. There is now con- 
cern that the Marbled Murrelet popu- 
lations of California, Oregon, and 
Washington, like the Spotted Owl (Strix 
occidentalis) populations there, are at 
risk from the continued liquidation of 
old-growth coniferous forests. 

Data on the Marbled Murrelet, a 
species commonly seen in northwestern 
waters, were late in coming, especially 
as related to its nesting behavior. De- 
spite the bird's abundance, it was not 
until 1974 that the first North American 

nest, located in a tree, was found (Bin- 
ford et al. 1975; Singer and Verardo 
1975). Early ornithologists, many of 
whom were egg collectors, were per- 
plexed at not finding Marbled Murrelets 
nesting with other seabirds. They spec- 
ulated where the bird nested and pur- 
sued every lead that might reveal their 
nest sites. Early ornithological literature 
carried such titles as "The Mystery of 
the Marbled Murrelet" and "Does the 
Marbled Murrelet Nest Inland?" 

(Brooks 1926, 1928), "The Mystery of 
the Marbled Murrdet Deepens" (Jewett 
1934), and "Enigma of the Pacific" 
(Guiguet 1956). 

Early in this century it became ap- 
parent that the Marbled Murrelet might 
be an inland nester. Reverend William 

L. Dawson (Dawson and Bowles 1909) 
wrote of finding the species about 45 
kilometers inland in Washington: "At 
Glacier on the north fork of the Nook- 

sack River, near the foot of Mt. Baker, 
having risen before daybreak for an 
early bird walk, on the morning of May 
11, 1905, I heard voices from an invis- 
ible party of Marbled Murrelets high in 
the air as they proceeded down the val- 
ley as though to repair to the sea for the 
day's fishing." The early observers also 
noted that young found at sea could al- 
ways fly (Willet 1926). Willet con- 
cluded, somewhat erroneously that, 
"this bird will eventually be found nest- 
ing in the woods in a cavity in the rocks 
or under the roots of trees, at a consid- 
erable altitude, but not above timber- 
line." Presently this elusiveness contin- 
ues and partially accounts for this spe- 
cies entering the old-growth controversy 
well after the Spotted Owl. 

What follows summarizes the current 

state of knowledge on the Marbled 

Murrelet, the types of information 
needed for management of the species, 
and the thrust of current research. 

DISTRIBUTION AND 
POPULATIONS 

Two subspecies of the Marbled Mur- 
relet are recognized. The nominate 
form, Brachyramphus marmoratus 
rnarmoratus, is found in summer from 

the outermost Aleutian Islands north- 
eastward to the Gulf of Alaska and 

south along the eastern Pacific Ocean 
to Santa Cruz County, California 
(American Ornithologists' Union 
1983). In winter it tends to vacate the 
northern sections of its range and can 
occur as far south as San Diego County, 
California. The Asiatic subspecies, Bra- 
chyramphus marmoratus perdix occurs 
from the Sea of Okhotsk, Kamchatka 
and the Commander Islands south to 

Korea, Japan, and the Kurile Islands. 

The first North American tree nest wasn't discovered until 1974 in the branches of a Douglas 
Fir. Photo/David •Iarshall. 
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Table 1. Summer population estimates in thousands. 

State or Region Numbers Source 

Alaska Peninsula, AK 6 to 15 
Pnnce Win. Sound, AK 250 

15 to 20 

Southeast Alaska 250 
50 to 75 

Clayoquot & Barkley Sound, BC*' 8.46 
Washington '2 Between 4.4 

and 8.3 

Oregon '3 6 
California 2 

Mendenhall and McAllister 1987 
Kessell and Gibson 1978 
Meridenhall and McAllister 1987 
Kessell and Gibson 1978 
Meridenhall and McAllister 1987 

Sealy and Carter 1984 
Wahl and Speich 1984; Speich et al. 1987; Speich and Wahl in press 

Varoujean and Williams 1987 
SowIs et al. 1980 

*• No estimates available for British Columbia as a whole ,2 About two-thirds of this population in inland waters 
,3 Actual survey work was done only in central third of coast 
It was assumed that the remainder of the state was populated with the same density of birds. This is believed to be a false assumption because general observations show that 

the central portion of the coast has the greatest densities. 

Marbled Murrelet populations are 
d•fficult to inventory compared to co- 
lonial, island nesting alcids. At-sea in- 
ventories have been the main method 

employed. These have been conducted 
according to the different logistical sit- 
uations in the area inventoried. How- 

ever, a standardized at-sea technique 
designed specifically for ascertaining 
Marbled Murrelet populations has been 
proposed and field tested by Sealy and 
Carter (1984). Because all inventory 
work has been relatively recent, there 
has been insufficient time to record 

population changes. 
Numerous local counts of Marbled 

Murrelets have been reported. Most of 
these have been opportunistic in nature. 
Table 1 indicates current estimates of 

North American populations. They are 
not fully comparable because different 
techniques were used. 

Marbled Murrelets have delayed sex- 
ual maturity and maximum production 
from a pair is only one young per year 
(Sealy 1974, 1975b). Sealy (1975a) 
found that subadults made up 15% of 
the population off Langara Island, Brit- 
ish Columbia. Obviously, this kind of 
muation requires low mortality rates 
and long-lived adults that reproduce 
with a high degree of success, as is typ- 
ical for the family Alcidae. No work has 
been done elsewhere on population 
structure. 

BIOLOGY AND HABITAT 

The Marbled Murrelet is a near-shore 

feeder. It and Kittlitz's Murrelet (B. 
brevirostris) are North American alcids 
that range substantial distances inland, 
but the Marbled Murrelet is the only 

alcid that nests in trees. Where trees are 

absent or sparse in the Gulf of Alaska, 
it nests on the ground or in rocky cav- 
ities. While five ground and one cavity 
nest have been identified, only four tree 
nests have actually been described, two 
from Siberia and two from North 

America. From British Columbia south, 
the evidence points to Marbled Mur- 
relets being solely an old-growth and 
possibly mature forest nester (Nelson 
1986). This conclusion is not only based 
on the four described nests, but other 
significant observations discussed 
herein which have been made over an 

extended period. 

Tree nests in old-growthforests 

The first North American tree nest 

was discovered by Hoyt Foster, an alert 
tree surgeon who was removing dam- 
aged limbs from a Dougias Fir (Pseu- 
dotsuga rnenziesii) in a campground in 
Big Basin Redwoods State Park in Cal- 
ifornia's Santa Cruz Mountains 10 ki- 

lometers from the coast (Binford et al. 
1975; Singer and Verardo 1975). The 
tree, which stands today, was at the time 
of the nest discovery 61 meters high and 
167 centimeters in diameter. The nest, 
which contained a downy young, was 
on a limb 41 centimeters in diameter 
at the base and located 45 meters off 

the ground. It consisted of a depression 
in the bright green moss (Isotheciurn 
cristaturn) that covers the limbs of old- 
growth Dougias Firs. No nesting ma- 
terial was brought in, and it was sus- 
pected that the nest had to have been 
used over a period of years because of 
wear and the amount of excrement 

around its edge (Binford et al. 1975). 
The nest site is located in an old-growth 
forest composed of generally smaller 
Dougias Firs and mostly larger Coast 
Redwoods (Sequoia sempervirens). S•g- 
nificant habitat factors include the fact 

that this forest, like other Pacific coast 
old-growth stands, has an open crown 
structure, and the nest was positioned 
high above the ground at a point that 
allowed easy access to the exterior of 
the forest. Considering the low aerial 
buoyancy (high wing load) of the Mar- 
bled Murrelet, the need for the nest to 
be positioned as described above is ev- 
ident. To remain airborne, the Marbled 
Murrelet flies at a high speed using a 
rapid wingbeat. Like other alcids, land- 
ings probably resemble high speed con- 
trolled stalls. It is assumed these flight 
characteristics would make landings 
and take-offs in dense forests difficult, 
if not impossible. 

Unknown to Americans at the t•me 

of the Big Basin Redwoods finding was 
a tree nest reported by Kuzyakin (1963) 
near the City of Okhotsk in Siberia. This 
nest was a similar distance from the sea 

on the branch of a larch (Larix dahur- 
ica); made of dendroid lichen (Bryopo- 
gon sp.), the nest contained one egg. A 
second Siberian nest was reported by 
Nechaev (1986) on Sakhalin Island, 
again in a larch, but this time on a bro- 
ken tree top. Characteristics of the for- 
ests in which these nests were found are 

unknown to us, and details on the nest 
in the broken tre• top were not pro- 
vided. 

A more recently reported nest was 
found in 1984 1.2 kilometers from salt- 

water on the steep slopes of Baranof Is- 
land in southeast Alaska (Quinlan and 
Hughes 1984). This nest was 15.5 me- 
ters above the ground in a Mountran 
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Hemlock (Tsuga mertensiana). The site 
is an open, uneven-aged stand of 
Mountain Hemlocks. Like the others, 
this nest did not contain nesting ma- 
terial, the birds having relied on the 
moss to form a nest. 

The use of moss for the nests has spe- 
cial significance since, as reported by 
Franklin et ai. (1981), lush moss does 
not appear on conifers of the northwest 
until the forest is 150 or more years 
of age. 

Other evidence of old-growth forest 
nesting and use 

Inland sight and aural detections.' A 
succession of early ornithologists, in- 
eluding Willet (1926), followed Dawson 
(Dawson and Bowles 1909) in noting 
that Marbled Murrelets flew inland 
from the sea to forested areas. Brooks 

(1926) mentioned their presence year 
round at Cowichan Lake in the interior 

of Vancouver Island, British Columbia; 
and reported that the well-known Cal- 
ifornia ornithologist, Joseph Grinnell, 
heard and saw pairs of this bird flying 

at daybreak over the trees 32 kilometers 
inland in Humboldt County, California. 
Brooks (1928) later wrote of having ex- 
amined a female collected on April 28, 
1928, from seven or eight pairs in Brit- 
ish Columbia at Harrison Lake between 

the Coast and Cascade ranges. The 
collected female was carrying two eggs 
(only one is laid the other is absorbed). 
This lake is a minimum of 75 kilome- 

ters from saltwater. Subsequent observ- 
ers (Webster 1941; Guiguet 1956; Drent 
and Guiguet 1961; Savile 1972) com- 
mented on seeing murrelets carrying 
fish at dusk as they headed inland from 
the sea. Some of the early writers noted 
this occurred particularly opposite 
shores supporting coniferous forests 
(Brooks 1926; Bent 1946; Jewett et ai. 
1953). 

Today's investigators are making 
similar observations. Now that the 

composition of the forests has changed 
mainly to a patchwork of successional 
stages, various observers have detected 
murrelets primarily in old-growth for- 
ests (Sowls et ai. 1980; McAllister 1983, 
1986; Nelson 1986; Pacific Seabird 
Group 1986a; Carter et ai. 1987; Sander 

and Carter 1987; Paton et ai. 1987; 
Varoujean and Williams 1987). Their 
investigations consist of at-sea obser- 
vations and mostly aural detections at 
inland points. Inland detections are 
most often made before or just after 
sunrise. Off the Oregon and Washington 
coasts, Marbled Murrelets can be seen 
flying up rivers at dusk (McAllister 
1983). In other cases they gain elevation 
rapidly and fly directly inland from the 
sea (McAllister 1986). 

Paton et ai. (1987) discussed numer- 
ous Marbled Murrelet records made in 

1985 and 1986 during censuses of other 
birds two kilometers inland in the Red- 

wood Experimental Forest located be- 
tween Crescent City and Eureka, Cali- 
fornia. Almost all detections were made 

by sound as the murrelets were "ex- 
tremely difficult to observe." Murrelets 
were detected on 31 different days in an 
old-growth plot from April through July 
and in October and November. They 
were detected 30 times in a shelterwood 

plot that adjoined an old-growth plot, 
but only once in a seed tree plot. 

Sander and Carter (1987) conducted 
an extensive study of Marbled Murre- 

Illustration/Diana Bradshaw. 
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lets at an roland s•te m Prame Creek 

Redwoods State Park, Cahforn•a. At Elk 
Prairie in this park, murrelets were de- 
tected between January 15 and March 
11, 1987, on 66% of 53 dawn censuses 
and none of 22 dusk censuses; between 
May 14 and 26, 1987, on all of 11 dawn 
and six dusk censuses; and between 
June 25 and July 7 on all of 10 dawn 
and 10 dusk censuses. This study is 
unique since it is the first census de- 
signed specifically to study Marbled 
Murrelets inland, and where data can 
be compared between days, seasons, 
and years. At all times of the year mur- 
relets flew over and through the same 
old-growth forest areas, strongly sug- 
gesting that this is a nesting area. 

Marbled Murrelets are regularly de- 
tected 'inland at several state parks in 
California set aside to protect redwood 
groves. Big Basin and Prairie Creek 
Redwoods state parks are the best ex- 
amples, but others include Jedediah 
Smith Redwoods and Portola state 

parks (Becking 1987; Carter et al. 1987; 
Carter and Sealy 1987). Remsen and 
Gaines (1973) reported the species 30- 
35 kilometers inland at Grizzly Creek 
Redwoods State Park, Humboldt 
County, California. 

Nelson (1986) wrote of observations 
made in Oregon during the course of 
c•rcular plot censuses for forest birds as 
follows: "During the spring and early 
summer (28 April to 3 July) of 1985 
and 1986, Marbled Murrelets were seen 
or heard in old-growth (200-400 yrs) 

and mature (80-200 yrs) forest stands 
m the Oregon Coast Range, up to 47 
km from the ocean." This was in five 

of six old-growth study sites, and in two 
of four mature forest study sites distrib- 
uted from Mary's Peak, Benton County 
to Cummins Creek, Lane County. No 
murrelets were detected in three young 
stands, including one located only three 
kilometers inland. 

There are numerous other inland 

Marbled Murrelet records, but the 
above represent some of the most de- 
tailed and significant. Many of the in- 
land detections indicate the Marbled 

Murrelet may nest in small aggrega- 
tions, and it is common to hear two or 
more birds at a time. The inland records 
take two forms. One situation involves 

obvious use of a grove of trees whereas 
the other involves detection along flight 
corridors. Similar observations have 

been made of the Asiatic subspecies of 
the Marbled Murrelet. Independently of 
American workers, Nechaev (1986) has 
written of inland observations in Soviet 

Siberia. He reported Marbled Murrelets 
nesting in mountains in coniferous and 
mixed-stand forests near the coast and 
inland on Sakhalin Island. He noted the 

species by sight and sound as far inland 
as 30-40 kilometers from the Okhotsk 
Sea and up to 600-700 meters eleva- 
tion. 

Marbled Murrelets frequent fresh- 
water lakes up to 75 kilometers inland, 
especially in British Columbia (Carter 
and Sealy 1986). Forty or more Marbled 

Murrelets can be found at one t•me on 

Lake Qmnault, Grays Harbor County, 
Washington, which is 32 kilometers in- 
land (S.M. Speich pers. comm.). Carter 
and Sealy (1986) reported that 22.4% 
of 67 records of Marbled Murrelets at 

lakes were from the non-breeding sea- 
son, October to March. 

Grounded young found inland.' An- 
other type of evidence of old-growth as- 
sociation has been an accumulation of 

records involving young found inland 
These come from all four states and 
British Columbia. This evidence, con- 
sisting mostly of stranded young found 
on the ground, was summarized by 
Carter and Sealy (1987). They ac- 
counted for over 40 records of grounded 
downy young and fledglings. Eight out 
of ten records of downy young and 20 
out of 31 fledglings were obtained •n 
old-growth forests. 

Among records not known to Carter 
and Sealy (1987) are: a downy ch•ck 
found in 1986 on the ground inside a 
grove of old-growth Sitka Spruce (Ptcea 
sitchensis) in Kodiak, Alaska (M.L. 
McAllister pers. comm.); a fledgling 
found grounded in 1987 in a parlang 
lot of the town of Siletz, Lincoln 
County, Oregon (R. Lowe, pers 
comm.); and a young bird found •n 
downtown Chilliwack, British Colum- 
bia, in 1987 (H.R. Carterpers. comm ). 

Some of the occurrences recorded by 
Carter and Sealy (1987) involve what 
were almost certainly nests. Two cases, 
one in Washington and one in British 

Table 2. Tree nests and other evidence of tree nesting. 

Location Date Tree species where known 

Described forest nests 

Okhotsk, Siberia 
Sakhalin Is., Siberia 
Baronof Is., AK 
Big Basin Redwoods S.P., CA 

Stunned adult w/brood patch and eggshells found in fallen tree debris 
Masset, BC 

Young found on ground following tree falling 
Holberg, BC--2 chicks 
Sultan River Basin, WA--2 chicks 

Downy young found on gronnd in forests 
Kodiak, AK 
Gilltoyees Inlet BC 
Franklin River, BC 
Rugged Ridge, WA 
Aberdeen, WA 
Devil's Lake, OR 
Coos River, OR 
Humboldt Redwoods S.P., CA 
Sun Mateo Co. Mem. Park, CA 

June 17, 1961 Latch 
June 19, 1976 Larch 

1984 Mt. Hemlock 

Aug. 7, 1974 Douglas Fir 

June 4, 1953 W. Hemlock 

Aug. 24, 1967 W. Red Cedar 
1950 

1986 S. Spruce 
Aug. 26, 1919 
Aug. 13, 1987 
1982 or 1983 

Aug. 7, 1983 
Sept. 4, 1933 S. Spruce 
July 22, 1940 
Sept. 13, 1979 
July 11, 1982 

(Over 30 records of grounded fiedglings not included. Adapted from Carter and Sealy (1987).) 
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Columbia, involved two chicks each 
found on the ground following tree fall- 
ing. Another case involved a stunned 
adult with brood patch and eggshells 
found in the debris of a newly fallen 
Western Hemlock (Tsuga heterophylla). 
A similar report of this nature origi- 
nated with E.J. Booth (Anonymous 
1927), who obtained a Marbled Mur- 
relet egg at a logging camp office in 
Whatcorn County, Washington. It was 
found 24 kilometers inland near Saxon 
on the south fork of the Nooksack River 

on June 19, 1925, in a bed of moss, but 
there was no further explanation. Table 
2 provides a listing of described tree 
nests and other situations which denote 

tree nesting. 
There is a report from Japan of an 

incubating female taken June 15, 1961, 
in the forest of Mt. Mokoto, 24 kilo- 
meters from the Okhotsk Coast in east- 

ern Hokkaido (Hasegawa 1984). Details 
of this have not been obtained. 

Dates of the numerous records of 

stranded young show that Marbled 
Murrelet nesting occurs over an ex- 
tended period. Egg laying can start as 
early as April 15 and fledging occurs as 
late as September 21. 

The accumulated records show nest- 

ing occurs from near shorelines to dis- 
tances that are far greater than would 
be expected of a seabird. Compilations 
made by Carter and Sealy (1987) in- 
clude four records of downy young 
being picked up between 35 and 40 ki- 
lometers inland, and fledglings up to 55 
kilometers from saltwater. 

Distribution patterns: Other evidence 
of old-growth association includes dis- 
tributional patterns. On the Oregon 
coast the species is most numerous op- 
posite the remaining old-growth and 
mature forest stands. SowIs et al. (1980) 
reported that along the California coast, 
Marbled Murrelets occur in two distinct 

areas, from the Oregon-California bor- 
der south to Eureka and from Half 

Moon Bay south to Santa Cruz opposite 
the largest tracts of coastal old-growth 
redwood in the state. 

Morphological characters: Structural 
characteristics possessed by the Marbled 
Murrelet are worthy of consideration 
and fit into the pattern described above. 
The leg structure is not adapted to bur- 
rowing or walking (Storer 1945). Al- 
though Marbled Murrelets have been 
observed taking off from a level surface 
(Becking 1987), there are many reports 
of their not being able to take flight from 
level ground. This is certainly the situ- 

Because of their low aerial bouyancy, Marbled Murrelets must nest high in the treetops. The 
lush moss used to create a Marbled Murrelet nest does not appear on conifers in the northwest 
until the forest is at least 150 years old. Photo/David Marshall. 

ation with grounded fledglings. Alcids 
that nest on rocks and cliffs use eleva- 

tion as an assist for gaining flight speed, 
and one would assume Marbled Mur- 

relets obtain the same advantage by 
nesting high in trees or on steep slopes. 
It is also significant that the summer 
plumage of the Marbled Murrelet 
blends with conifer bark. 

Ground nesting 

Ground nesting occurs along steep, 
tundra edged coasts in Alaska. Six pos- 
itive ground nests, including one that 
was in a rocky cavity, have been found 
in the general region of the Alaska and 
Kenai peninsulas along the Gulf of 
Alaska (Simons 1980; Day et aL 1983; 
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Illustration/Diana Bradshaw. 

Johnston and Carter 1985). Outside this 
region, no ground nests have been re- 
ported with the exception of one on 
Chicagof Island in southeast Alaska 
(Gabrielson and Lincoln 1959; Drent 
and Guiguet 1961). The validity of this 
identification has not been confirmed 

(Kiff 1981). 

At-sea behavior and food habits 

At sea the Marbled Murrelet occurs 

mainly in near-shore shallow waters and 
in inland waters as found in Puget 
Sound, Washington, and through the 
inland passage of British Columbia to 
southeast Alaska. 

In the Queen Charlotte Islands, Sealy 
(1975b) found Sand Lance (Ammodytes 
hexapterus), various other fish, and two 
invertebrates (Euphausia pacifica and 
Thysanoessa spinifera) to be importam 
foods. Carter (1984) found that Pacific 
Herring (Clupea harengus) and Sand 
Lance were the principal prey in Bark- 
Icy Sound, British Columbia. Collec- 
tions from Alaska showed some of the 

same species plus Capelin (Mallotus 
villosus) (Sanger and Jones 1981; Sanger 
1987). This prey is taken within two 
meters of the surface (Carter and Sealy 
1984). 

Marbled Murrelets do not feed in 

large flocks like other alcids, although 
loose aggregations occur in winter. Ac- 
cording to Sealy (1975b), Marbled 
Murrelets, while feeding during the 
breeding season, "invariably occur in 
pairs or single individuals. Subadults 
feed singly; but in early July, when pairs 
of adults are still feeding young in the 
nest site, mixed flocks of adults begin 
to form." Subadults occur at sea 

throughout the summer since they do 
not breed until after their second year 
or later (Sealy 1975b; Carter 1984). 

FACTORS AFFECTING 
CONTINUED EXISTENCE 

Three threats to the species were 
identified by Sealy and Carter (1984) 
and the Pacific Seabird Group (1986b): 
old-growth habitat destruction, mortal- 
ity from gill-net fisheries, and oil pol- 
lution. S.M. Speich •ers. comm.) con- 
siders disturbance caused by boating 
traffic to be a possible factor in Puget 
Sound, but this is extremely hard to 
quantify. Habitat destruction and gill- 
net mortality, when combined with the 
low reproductive rates of this species, 
are of special concern, particularly in 
those portions of the bird's range where 

population numbers are already low 
and where remaining nesting habitat is 
threatened. Although our knowledge of 
these factors is less than desirable, the 
available evidence points to a strong 
possibility of extinction within major 
portions of the bird's range if conser- 
vation measures are not undertaken, 
including a concerted research program 
to better identify the species' habitat re- 
quirements. 

Old-growth forest destruction 

As is the case with the Spotted Owl, 
logging of old-growth is believed to be 
the biggest threat to the Marbled Mur- 
relet. Old-growth forest destruction in 
the Pacific Northwest was reviewed by 
Wilcove (1987) in his Spotted Owl pa- 
per (AB:41:3). However, the situation 
differs from the owl in that the Marbled 

Murrelet has a larger overall population, 
occurs further north than the Spotted 
Owl, but does not occur as far inland. 
The murrelet may also nest in late 
successional stages of mature forest 
stands, and it may not require the large 
stands of old trees needed by the owl or 
use the interior of the denser stands. 

Slope and exposure could be factors. In 
fact the murrelet may demonstrate that 
the Forest Service's indicator species 
concept wherein the Spotted Owl is used 
as an indicator species for old-growth 
does not work. Regardless of the out- 
come of such questions, old-growth de- 
struction has been heavier in coastal 

forests than in the Cascade Range; and 
current timber harvest techniques, par- 
ticularly short rotation ages (<80 years), 
do not allow conifers to develop large 
diameter flat limbs with thick moss lay- 
ers used for nesting. 

Most old-growth, within the range of 
the Marbled Murrelet in Washington 
and Oregon, is subject to cutting Ex- 
ceptions include Olympic National 
Park, state parks, Spotted Owl habitat 
areas, stream protection areas, and the 
Cummins Creek, Drift Creek, and Rock 
Creek wilderness areas of Oregon's 
Siuslaw National Forest. The three wil- 
derness areas total 9078 hectares 

(22,431 acres), but only about one-third 
of this total is in old-growth. Old-growth 
trees in state parks, at least in Oregon, 
have been subject to logging in the past 
and are still not exempt from cutting 
Over the next three years, the Bureau 
of Land Management expects to sell 
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20,963 hectares (51,800 acres) of old- 
growth and 10,725 hectares (26,500 
acres) of mature forest in western Or- 
egon (Morrison 1987a). In California, 
less than 10% of the original old-growth 
redwood forests remain. Approximately 
28,300 to 30,400 hectares (70,000 to 
75,000 acres) have been preserved in 
parks, although no new parks have been 
created since 1978. The outlook for old- 

growth preservation in British Colum- 
bia and Alaska is similar, but liquida- 
taon of stands will take somewhat longer 
(e.g. 50 years on Vancouver Island, 
British Columbia [see Sealy and Carter 
19841). 

Mortality from gill-net fisheries 

Carter and Sealy (1984) first identi- 
fied a salmon gill-net mortality problem 
w•th Marbled Murrelets during a study 
conducted in 1979 and 1980 in Barkley 
Sound off Vancouver Island, British 
Columbia. They found the Marbled 
Murrelet was the most frequently killed 
alcid. They estimated a total of 380 
Marbled Murrelets were killed by gill- 
nets in 1980 almost exclusively at night, 
and within two meters of the surface. 

This accounted for 7.8% of the potential 
fall population in the area. Sealy and 
Carter (1984) also reported that 600- 
800+ murrelets were killed annually in 
Prince William Sound, Alaska. Conser- 
vation measures recommended included 

changes in areas where the gill-net fish- 
cry takes place and prohibition of night 
fishing. H.R. Carter (Pacific Seabird 
Group 1986a) mentioned that 100 
Marbled Murrelets washed ashore in 

Monterey Bay, California, in 1980 were 
probably gill-net casualties. Gill-net 
fishing does not occur off the Oregon 
coast, but is widespread in Puget Sound 
where there are 1200 current gill-net 
permits (Speich et al. 1987). Bird mor- 
talities are not being monitored there, 
but casual observations indicate alcid 
losses. 

Mortality from oil pollution 

Sealy and Carter (1984) noted that 
Ktng and Sanger (1979) rated the Mar- 
bled Murrelet as having the highest oil 
vulnerability index of any seabird in 
southeast Alaska. This is based in part 

on their feeding •n local concentrations 
close to shore. Despite this, murrelets 
have been reported oiled only once each 
in British Columbia, Washington, and 
Japan and sporadically in small num- 
bers in California (H.R. Carter pets. 
comm.). The proposed outer Continen- 
tal Shelf developments off the Califor- 
nia, Oregon, and Washington coasts will 
increase the threat of oiling mortalities 
and could have a dramatic adverse effect 

on small populations of murrelets in 
these areas (Carter et al. 1987). 

Inadequacy of existing regulatory 
mechanisms 

The petition to list the Marbled 
Murrelet as threatened in Washington, 
Oregon, and California is based on cri- 
teria delineated in the Endangered Spe- 
cies Act. Included is the ongoing and 
threatened destruction of habitat de- 

scribed above, mortality from gill-net 
fisheries, the increased potential for oil- 
ing and finally the inadequacy of exist- 
ing regulatory mechanisms. Under the 
latter, it is noted that the Marbled Mur- 
relet has not been placed in any special 
categories by state or federal agencies 
except in California where it is consid- 
ered a species of special concern by the 
California Department of Fish and 
Game. This is an administrative cate- 

gory which contains species that may 
face extirpation, but information is 
considered inadequate for listing or the 
listing process has not been completed. 
No management considerations are re- 
quired for a species in this category. 
Therefore throughout its range, Mar- 
bled Murrelet habitat is not at the time 

of this writing being protected or des- 
ignated for special consideration by land 
management agencies, except what 
might occur through decisions related 
to other species or factors. Even if the 
petition to the Fish and Wildlife Service 
is denied, the species could be consid- 
ered sensitive by the Forest Service. 
Such designation is likely to occur if a 
state so requests, and will occur in Or- 
egon if the petition now being consid- 
ered by the Fish and Wildlife Commis- 
sion is acted upon favorably. If the latter 
occurs, the Bureau of Land Manage- 
ment may give it some consideration in 
the planning process, and the bird 
would be provided consideration in 
Forest Service timber sales. Sensitive 

status designation was first requested by 
the Pacific Seabird Group (Pacific Sea- 
bird Group 1986a). 

The absence of protection for Mar- 
bled Murrelet nesting habitat contrasts 
with almost full nesting habitat protec- 
tion provided other seabirds in Alaska, 
Washington, Oregon, and California 
through designation of their island 
nesting sites as national wildlife refuges 
or other protective categories. 

RESEARCH, SURVEY AND 
PROTECTION NEEDS 

Lack of knowledge in itself is a threat 
to the species. Considering that as few 
as 10 to 50 years remain before 'most 
old-growth habitat is eliminated (ac- 
cording to existing plans) within 75 ki- 
lometers of the coasts of Washington, 
Oregon, and California, immediate 
needs are to protect nesting areas. 
However, outside Big Basin Redwoods 
State Park, California, the evidence is 
only circumstantial that the forest areas 
in which Marbled Murrelets are de- 

tected by sound actually constitute 
nesting sites. At Big Basin, in addition 
to the previously described nest tree, 
eight fledglings have been found on the 
ground (Carter and Sealy 1987; Carter 
et al. 1987). In addition, the two tree 
nests described in North America do 

not fully provide the necessary param- 
eters to characterize nesting sites, or to 
precisely predict where nesting may oc- 
cur, especially in the Douglas Fir forests 
of British Columbia, Washington, and 
Oregon. Knowledge of distribution and 
numerical grouping of nests within the 
nesting areas will be required for proper 
management. The role forests play in 
winter for activities other than nesting 
is also unknown and must be deter- 
mined. It must be determined if birds 

displaced by habitat loss use replace- 
ment habitat, and what impact contin- 
ued fragmentation of old-growth forests 
has on the population. 

Such information is essential before 

adequate protection can take place in 
light of pressures to remove old-growth 
and mature timber. Research of this 

nature could be costly considering the 
short period of the day.inland murrelet 
activity takes place, attendant lighting 
conditions, and the fact that it has been 
difficult to date, because of lighting 
conditions, to even identify an actual 
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tree from which murrelets egress or in- 

Standardized population monitoring 
procedures must be developed, imple- 
mented, and coordinated between 
agencies. Demographic characteristics 
of the species must be determined. This 
includes obtaining data on reproductive 
success, longevity, size of the population 
actually breeding, mortality rates, and 
reproductive rates necessary to sustain 
the population. 

The extent of gill-net mortalities, es- 
pecially in Alaska and British Columbia 
in summer and in Puget Sound, where 
large numbers of Marbled Murrelets 
gather in winter, needs to be deter- 
mined. Such information may be dif- 
ficult to obtain, especially because In- 
dian tribes, under treaty or other legal 
provisions, play a major part in some 
fisheries. 

CURRENT EFFORTS 

While the outcome of the listing pe- 
tition is unknown at the time of this 

writing, it has generated interest in the 
species among government agencies, 
scientists, the press, and the general 
public. Government sponsored research 
specifically directed to the species is 
taking place for the first time in Wash- 
ington and California this year, and Or- 
egon's effort is being expanded. Past 
work in Alaska and Oregon concen- 
trated on radio-telemetry. A radioed 
bird directed Alaska Fish and Game re- 
searchers to the Baranof Island nest. 

Researchers in Oregon, working under 
contract with the Oregon Department 
of Fish and Wildlife, will again attempt 

to locate Marbled Murrelet nests with 

radio-telemetry. Oregon also plans to 
refine inland detection methods utiliz- 

ing 12 inland sites in which Marbled 
Murrelets have been detected in the 

past. Once methodology is completely 
developed, it is hoped funds can be ob- 
tained to make a complete inventory of 
coastal forests of oregon. This needs to 
occur in all types of forests to avoid in- 
dustry criticism over conducting work 
in only old-growth as was the case with 
the Spotted Owl. In fiddition to the state 
Department of Fish and Wildlife, Or- 
egon's work is being funded by the U.S. 
Forest Service, U.S. Fish and Wildlife 
Service, and the Bureau of Land Man- 
agemerit, the National Fish and Wildlife 
Foundation, and the National Council 
of the Paper Industry for Air and Stream 
Improvement. 

Washington's effort this year is being 
directed to locating inland use areas 
along the Olympic Peninsula, San Juan 
Islands, and near the mouth of the Co- 
lumbia River. Like Oregon, Washing- 
ton wants to concentrate on developing 
methodology before undertaking a large 
scale effort. Testing of different radio 
types and configurations is planned us- 
ing captive Marbled Murrelets in tanks. 
The National Council of the Paper In- 
dustry for Air and Stream Improvement 
and the Washington Department of 
Wildlife are participating in this re- 
search. 

A cooperative effort between the 
California Department of Fish and 
Game, the Forest Service, Point Reyes 
Bird Observatory, U.S. Fish and Wild- 
life Service and possibly other groups is 
underway in redwood forests of Cali- 
fornia. It is utilizing detection tech- 
niques already developed in California 

as described by Paton et aL (1987) and 
Sander and Carter (1987). This state- 
wide survey will attempt to locate and 
characterize forested areas used by 
Marbled Murrelets, examining all for- 
ests of all ages, but is not directed to 
locating actual nests. R.W. Becking of 
Arcata, California, is conducting re- 
search in state parks where Marbled 
Murrelets are regularly detected. 

At the 14th annual meeting of the 
Pacific Seabird Group held in Decem- 
ber 1987 at Pacific Grove, California, 
researchers from Alaska to California 

presented papers that reviewed Marbled 
Murrelet status and current research on 
inland detection and at-sea studies. In 

addition, a workshop on management 
of the species was held, following up on 
a similar workshop held at the Pacific 
Seabird Group meeting in La Paz, 
Mexico, in December 1986. Workshop 
summaries can be found in the Pacific 
Seabird Group Bulletin. Researchers are 
currently preparing papers presented at 
the 1987 meeting for combined publi- 
cation in the Proceedings of the Western 
Foundation of Vertebrate Zoology, and 
will meet in Portland, Oregon, in Sep- 
tember to review results of 1988 work. 

The above represents only the begin- 
ning of the massive research effort 
needed to assure continued existence of 

healthy populations of Marbled Mur- 
relets along the Pacific Coast. Consid- 
ering the complex biology of the bird, 
its crepuscular nature inland, and the 
fact that in the Pacific Northwest it ap- 
parently nests high in trees located in 
forests having the greatest biomass of 
any in the temperate world, we have 
before us a major research challenge 
which far exceeds the Spotted Owl. 

Illustration/Diana Bradshaw. 

ACKNOWLEDGMENTS 

This paper is based mainly upon a 
status report (Marshall 1988) which was 
used as a basis for the listing petition to 
the Fish and Wildlife Service and the 

Oregon Fish and Wildlife Commission. 
The Audubon Society of Portland 
funded preparation of the status report, 
and an extensive review of it took place 
before its release. I will not attempt to 
name everyone who supplied infor- 
mation or clarified points in the status 
report, but do want to name Michael 
L. McAllister of LaGrande, Oregon, 
who stimulated much of my initial in- 

210 American Birds, Summer 1988 



terest in the bird. I also want to credit 

Harry R. Carter of the Point Reyes Bird 
Observatory who spent more hours than 
any other reviewer going over each of 
several drafts of the status report and 
finally this paper. Other reviewers of this 
paper who made numerous valuable 
suggestions, picked up errors, and clar- 
ified numerous points on short notice 
include: Peter W.C. Paton of the U.S. 

Forest Service in Arcata, California, 
Steve M. Speich of the National Council 
of the Paper Industry for Air and Stream 
Improvement, Inc. in Olympia, Wash- 
ington, S. Kim Nelson of the Oregon 
Cooperative Wildlife Research Unit at 
Oregon State University in Corvallis 
and William G. Haight of the Oregon 
Department of Fish and Wildlife in 
Portland. 

LITERATURE CITED 

AMERICAN ORNITHOLOGISTS' 
UNION. 1983. Check-list of North Amer- 
ican birds. 6th edition. American Orni- 

thologists' Union (Washington, D.C.). 
ANONYMOUS. 1927. Egg of Marbled 

Murrelet (Brachyramphus marmoratus). 
Murrelet 8:16. 

BECKING, R. W. 1987. At-sea census and 
breeding biology studies of the Marbled 
Murrelet (Brachyramphus marmoratus) 
in northern California. Report on the 
1987 activities. Unpbl. Rept. 1415 Vir- 
ginia Way, Arcata, CA 95521. 

BENT, A. C. 1946. Life histories of North 
American diving birds. Dodd, Mead & 
Co. 

BINFORD, L. C., B. G. ELLIOT, and S. W. 
SINGER. 1975. Discovery of a nest and 
the downy young of the Marbled Mur- 
relet. Wilson Bull. 87:303-440. 

BROOKS, A. 1926. The mystery of the 
Marbled Murrelet. Murrelet 7:1-2. 

BROOKS, A. 1928. Does the Marbled Mur- 
relet nest inland? Murrelet 9:68. 

CARTER, H. R. 1984. At-sea biology of the 
Marbled Murrelet (Brachyramphus 
marmoratus) in Barkley Sound, British 
Columbia. Unpubl. M.Sc. thesis, Univ. 
of Manitoba, Winnipeg. 

CARTER, H. R., R. A. ERICKSON, and 
T. G. SANDER. 1987. Status of the 

Marbled Murrelet in California. Paper 
presented at 14th annual meeting of the 
Pacific Seabird Group. Publ. pending. 

CARTER, H. R. and S. G. SEALY. 1984. 
Marbled Murrelet mortality due to gill- 
net fishing in Barkley Sound, British Co- 
lumbia. Pp. 212-220 in Marine birds: 
their feeding ecology and commercial 

fisheries relationships. Nettleship, D. N., 
G. A. Sanger, and P. F. Springer, Editors. 
Canadian Wildlife Service Special Pub- 
lication. 

__. 1986. Year-round use of coastal lakes 

by Marbled Murrelet. Condor 88:473- 
477. 

__. 1987. Inland records of downy young 
and fledgling Marbled Murrelets in North 
America. Murrelet 68:58-63. 

DAWSON, W. L. and J. H. BOWLES. 1909. 
The birds of Washington, Occidental 
Printing Co., Seattle, WA. 

DAY, R. H., K. L. OAKLEY, and D. R. 
BARNARD. 1983. Nest sites and eggs of 
Kittlitz's and Marbled Murrelets. Condor 
85:265-273. 

DRENT, R. H. and C. J. GUIGUET. 1961. 
A catalog of British Columbia sea-bird 
colonies. British Columbia Museum Oc- 

casional Papers No. 12. 
FRANKLIN, J. F., K. CROMACK, JR., W. 

DENISON, A. McKEE, C. MASER, J. 
SEDELL, F. SWANSON, and G. JU- 
DAY. 1981. Ecological characteristics of 
old-growth Douglas Fir forests. USDA. 
Forest Service Gen. Tech. Rept. PNW- 
118. 

GABRIELSON, I. N. and F. C. LINCOLN. 
1959. The birds of Alaska. Stackpole Co. 
and Wildl. Mgmt. Inst. 

GUIGUET, C. J. 1956. Enigma of the Pa- 
cific. Audubon 58:164-167, 174. 

HASEGAWA H. 1984. Status and conser- 

vation of seabirds in Japan, with special 
attention to the short-tailed albatross. In 

Croxall J. P., P. G. H. Evans, and R. W. 
Schreiber. Status and Conservation of the 

World's Seabirds, pp 487-500. Intl. 
Committee for Bird Protection Tech. 
Publ. No. 2. 

JEWETT, S. G. 1934. The mystery of the 
Marbled Murrelet deepens. Murrelet 15: 
24. 

__, W. P. TAYLOR, W. T. SHAW, and 
J. W. ALDRICH. 1953. Birds of Wash- 

ington state. Univ. of Washington Press. 
Seattle, WA. 

JOHNSTON, S. and H. R. CARTER. 1985. 
Cavity-nesting Marbled Murrelets. Wil- 
son Bull. 97:1-3. 

KESSEL, B. and D. D. GIBSON. 1978. Sta- 
tus and distribution of Alaska birds. Stud. 

Avian Biol. 1. Cooper Ornithol. Soc. Los 
Angeles, CA. 

KIFF, L. 1981. Eggs of the Marbled Mur- 
relet. Wilson Bull. 93:400-403. 

KING, J. G. and G. A. SANGER. 1979. Oil 
vulnerability index for marine oriented 
birds. pp. 227-239 in Bartonek, J. C. and 
D. N. Nettleship editors. Conservation 
of marine birds of northern North 
America. Wildl. Res. Rept. No. 11. U.S. 
Fish and Wildlife Service. 

KUZYAKIN, A. P. 1963. On the biology of 
the Long-billed [Marbled] Murrelet. Or- 
nitologiya 6:315-320. 

MARSHALL, D. B. 1988. Status of the 
Marbled Murrelet in North America with 
special emphasis on populations in 
Washington, Oregon and California. U.S. 
Fish and Wildlife Service, Biol. Rep. 88 
(30) in press. 

McALLISTER, M. L. 1983. The Marbled 
Murrelet--an old-growth species? Un- 
publ. 

__. 1986 Review draft. Marbled Murrelet 

vocalization detection--a technique for 
inventory of breeding areas. Unpubl. 

MENDENHALL, V. M. and M. L. Mc- 
ALLISTER. 1987. Current status and 
potential threats of the Marbled Murrelet 
in Alaska. Paper presented at 14th An- 
nual Meeting of Pacific Seabird Group. 
Publ. pending. 

MORRISON, P. 1987a. Old-growth forest 
inventory project. Summary of existing 
old-growth inventory information on 
federal lands in the Douglas-fir region. 
Unpubl. Prepared for The Wilderness 
Society. 

NECHAEV, V. A. 1986. New information 
on the seabirds of Sakhalin Island. In 

Litvinenko, N.M. editor. Seabirds of the 
Far East, Akademiya Nauk SSSR, Vla- 

Illustration/Diana Bradshaw 

Volume 42, Number 2 211 



dlvostok, pp 71-81. [Enghsh translation 
by D Slegel-Causey] 

NELSON, S. K. 1986. Observations of Mar- 
bled Murrelet in inland, old-aged forests 
of western Oregon. Contribution no. 54 
of the USDA Forest Service's Old- 

Growth Forest Wildlife Habitat Program. 
Unpubl. Manuscript. 

PACIFIC SEABIRD GROUP. 1982. Con- 
sideration of Marbled Murrelets in old- 

growth forest management. A resolution 
of the Pacific Seabird Groupß Pacific 
Seabird Group Bull. 9:62-63. 

__. 1986a. Minutes of Marbled Murrelet 

management workshop held at Pacific 
Seabird Group meeting December 9, 
1986. 

ß 1986b. Management of Marbled 
Murrelets. A resolution of the Pacific 

Seabird Group. Drafted at the Marbled 
Murrelet management workshop, Pacific 
Seabird Group meeting, December 9, 
1986. 

PATON, P. W. C., C. J. RALPH, and R. A. 
ERICKSON, 1987. Seasonal changes 
in Marbled Murrelet at inland sites 

in northwestern California. Unpubl. 
Manuscriptß USDA Forest Service, Red- 
wood Science Laboratory, 1700 Bayview 
Dr., Arcata, CA 95521. 

QUINLAN, S. E. andJ. H. HUGHES. 1984. 
Use of radiotagging to locate Marbled 
Murrelet nest sitesß Progress Report cov- 
eting May l, 1983-June 30, 1984. Alaska 
Department of Fish and Game. 

REMSEN, V. and D. A. GAINESß 1973. 
Am. Birds 27:813-818. 

RUBEGA, M. A. (editor) and G. Mc- 
CASKIE (regional editor). 1984. Am. 
Birds 38:783. 

SANDER, T. G. and H. R. CARTERß 1987. 
Fixed-point detection index for measur- 

lng Marbled Murrelet activity at inland 
localiRes Paper presented at 14th Annual 
Meeting of Pacific Seabird Group. Publ. 
pendingß 

SANGER, G. A. 1987. Winter diets of 
Common Murres and Marbled Murrelets 

in Kachemak Bay, Alaska. Condor 89: 
426-430ß 

__ and R. D. JONES, JR. 1981. The win- 
ter feeding ecology and trophic relation- 
ships of marine birds in Kachemak Bay, 
Alaska. Final Rept. to the Outer Conti- 
nental Shelf Environmental Assessment 

Program. U.Sß Fish and Wildlife Service. 
National Fishery Research Ctr. Migratory 
Bird Section. Anchorage, AK. 

SAVILE, D. B. O. 1972. Evidence of tree 
nesting by the Marbled Murrelet in the 
Queen Charlotte Islands. Canadian 
Field-Naturalist 86:389-390. 

SEALY, S. G. 1974. Breeding phenology and 
clutch size in the Marbled Murrelet. Auk 
91:10-23. 

__. 1975a. Aspects of the breeding biology 
of the Marbled Murrelet in British Co- 

lumbia. Bird-Banding 46:141-154. 
__ ß 1975b. Feeding ecology of the Ancient 

and Marbled Murrelets near Langara Is- 
land, British Columbia. Can. J. Zool. 53: 
418-433. 

__ and H. R. CARTER. 1984. At-sea dis- 

tribution and nesting habitat of the Mar- 
bled Murrelet in British Columbia: prob- 
lems in the conservation of a solitarily 
nesting seabird. Pp. 737-756 in J.P. 
Croxall, P. G. H. Evans, and R. W. 
Schreiber (eds.). Status and conservation 
of the world's seabirds. Intl. Committee 
for Bird Protection Tech. Publ. No. 2. 

SIMONS, T. R. 1980. Discovery of a ground 
nesting Marbled Murrelet. Condor 82: 
1-9. 

SINGER, S. W. and D. R. VERARDO. 

1975 The murrelet's nest discovered. 

Pac Discovery 28 18-21 
SOWLS, A. L., A. R. DEGANGE, J. W 

NELSON, and G. S. LESTER. 1980 
Catalog of California seabird colomes 
Coastal Ecosystems Project. Office of 
Biological Services, U.S. Fish and Wild- 
life Service, Washington DC 20240. 

SPEICH, S. M., T. R. WAHL, and D A 
MANUWAL. 1987. Distribution and 
abundance of Marbled Murrelet in 

Washington marine waters. Paper pre- 
sented at 14th Annual Meeting of Pacific 
Seabird Group. Publ. pending. 

SPEICH, S. M. and T. R. WAHL. In Press 
Catalog of Washington seabird colomes 
Fish and Wildlife Service. 

STORER, R. W. 1945. Structural mochfi- 
cations in the hind limb in the alcidae 
Ibis 87:433-456. 

VAROUJEAN, D. H. and W. A. WIL- 
LIAMS. 1987. Nest locations and nest- 

ing habitat of the Marbled Murrelet 
( Brachyramphus marmoratus) in coastal 
Oregon. Final Rept. submitted to Oregon 
Dept. of Fish and Wildlife. Portland, OR 

WAHL, T. R. and S. M. SPEICH. 1984 
Survey of marine birds in Puget Sound, 
Hood Canal and waters east of Whidbey 
Island, Washington, in summer 1982 
Western Birds 15:1-13. 

WEBSTER, J. D. 1941. Where is the Mar- 
bled Murrelet in early summer. Wilson 
Bull. 53:124. 

WILCOVE, D. S. 1987. Public lands man- 
agement and the fate of the Spotted Owl 
Am. Birds 41:361-367. 

WILLET, G. 1926. Speaking of Marbled 
Murrelets. Murrelet 7:31. 

--4265 SW Chesapeake Ave 
Portland, OR 97201 

212 Anlerican Birds, Summer 1988 


