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DISCOVERY OF A GROUND-NESTING MARBLED MURRELET

THEODORE R. SIMONS

ABSTRACT.—An exposed ground nest of a Marbled Murrelet discovered on
8 July 1978, on East Amatuli Island, Barren Islands, Alaska, was studied for
51 days. The behavior and activity patterns of the adults throughout incu-
bation and the nestling stage exhibit adaptations to reduce detection of the
nest and avoid predators. The highly cryptic chick remains alone on the nest
for approximately 27 days and is fed at least once a night by the adults. A
tenacious layer of down is apparently preened off by the chick just prior to
fledging, allowing the nestling to remain inconspicuous until juvenal plum-
age has fully developed. Analysis of the chick’s growth parameters indicates
a relatively high rate of growth as compared with other alcids. This is appar-
ently made possible because the food supply is readily accessible, and in
turn reduces the period of the chick’s exposure to predators. Fledging be-
havior in the Marbled Murrelet remains a mystery although evidence indi-

cates that chicks fly to sea and are independent after leaving the nest.

The nesting habits of the Marbled Murrelet
(Brachyramphus marmoratus) have puz-
zled and intrigued North American orni-
thologists for over a century. Although com-
mon from northern California to central
Alaska (A.O.U. 1957), early researchers
were frustrated in their attempts to locate
even a single nest. Cantwell (1898) made
reference to Indian legends that murrelets
nested “high up on mountains in hollow
trees,” and it soon became apparent to other
investigators that some nesting areas were
to be found inland (Brooks 1928). Further
evidence, which included several accounts
of flightless young found inland (Jewett
1934, Barber 1941, Munro and Cowan 1947)
and possible nest discoveries (Booth 1927,
Guiguet 1956, Gabrielson and Lincoln
1959), continued to accumulate for the next
fifty years. A comprehensive review of the
evidence prior to 1960 is provided in Drent
and Guiguet (1961) and additional summa-
ries are found in Sealy (1974) and Binford
et al. (1975). Strong evidence of tree nesting
was obtained fortuitously in 1967 when
“two young, flightless birds with webbed
feet dropped out of a tree being felled by
loggers on Vancouver Island, British Co-
lumbia” (Harris 1971). One bird was killed
in the fall and destroyed, the other was sent
to the Canadian Wildlife Service and iden-
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tified by Harris as a young Marbled Murre-
let. The nest was reported to be approxi-
mately 60 ft from the ground in a cedar
about four miles from the ocean. This ac-
count is consistent with the observations re-
ported by Kuzyakin (1963) of a tree-nesting
Marbled Murrelet in Eastern Siberia. Tree
nesting in North America was confirmed in
1974 by the discovery of a nest and a downy
Marbled Murrelet chick 45 m above the
ground in a Douglas-fir (Pseudotsuga taxi-
folia) located in Big Basin Redwoods State
Park, Santa Cruz County, California (Bin-
ford et al. 1975).

On 8 July 1978, in the course of conduct-
ing studies on the breeding biology of sev-
eral species of seabirds in the Barren Is-
lands, Alaska, I chanced upon a Marbled

- Murrelet adult which was incubating a sin-

gle egg on the ground. The discovery of this
nest, and subsequent observations for 51
days, provide basic information on the
breeding habits of the species and a frame-
work from which prior theories and obser-
vations can be evaluated.

STUDY AREA AND METHODS

The Barren Islands (58°55'N, 152°10'W) are one of the
richest and most diverse seabird breeding grounds in
central Alaska. Located at the entrance to Cook Inlet
between the Kenai Peninsula and Kodiak Island, the
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FIGURE 1. Location of the Barren Islands, Alaska.

seven islands range in size from 60 ha to 17,000 ha and
totalling 25,000 ha cover an area 21 km long and 8 km
wide (Bailey 1976) (Fig. 1).

The climate, although often more extreme, resem-
bles that of Kodiak some 125 km to the south. Tem-
peratures are characteristic of a marine environment
and exhibit a limited daily and annual variation with
a mean of approximately 4.5°C (N.O.A.A. 1977). Pre-
cipitation occurs on more than 200 days each year, av-
eraging almost 148 cm in Kodiak with a range of 100~
200 cm. Wind velocities average 16.5 km per hour in
Kodiak and are certainly higher in the Barrens where
steep cliffs of metamorphic rock, rising to over 450 m
on the larger islands, intensify the winds; gusts of 90~
110 km per hour are not uncommon. Harsh weather
and violent tide rips surrounding the islands have
made the Barrens notorious to mariners and have lim-
ited human disturbance of the seabird populations.

The vegetation of the Barren Islands has been de-
scribed by Bailey (1976), and Manuwal and Boersma
(1976). Beach and marsh communities at lower eleva-
tions are dominated by beach rye (Elymus arenarius),
two species of sedge (Carex sp.) and Honckenya pe-
ploides. The lush and very moist mid-elevation boul-
der community is characterized by cow parsnip (Her-
aculum lanatum), Angelica lucida, Anemone
narcissiflora, and lady fern (Athyrium filix-femina).
The vegetation at the upper elevations is composed
primarily of alpine tundra plants such as Empetrum,
Vaccinium, Lupinus, Silene, and Potentilla. Aside
from Ushagat which contains several hundred acres of
dense sitka spruce (Picea sitchensis), the islands are
treeless.

While none of the three species of murrelets found
in the Barren Islands is abundant, the cavity-nesting
Ancient Murrelet (Synthliboramphus antiquus) is the
most common with an estimated population of approx-
imately 500 pairs. Kittlitz's (Brachyramphus breviros-
tris) and Marbled murrelets are present in smaller
numbers around the islands. Bailey (1976) reported
flushing an adult Kittlitz’s Murrelet off the ground on

FIGURE 2. Marbled Murrelet nest site and egg, 8
July 1978, Barren Islands, Alaska.

East Amatuli in July of 1975 suggesting that it, like the
Marbled Murrelet, breeds there in low numbers. Both
species are considerably more numerous in the areas
surrounding the Barrens and frequently are seen from
the western end of the Alaska Peninsula to Glacier Bay
(Bent 1919, Gabrielson and Lincoln 1959).

Following its discovery, the nest was visited daily
except for 10 July. Weights and measurements were
made with 100 or 300 g Pesola spring scales and a steel
caliper or ruler. Wing measurements were made by
measuring the distance from the proximal end of the
wrist to the extreme tip of the wing. All measurements
were made at approximately 13:00 daily.

Logistic growth equations were obtained by com-
puter, employing the graphical method described by
Ricklefs (1967, 1968). In Ricklefs’ terminology, the
equation for the logistic growth equation is dW/dt =
KW (1 — W), where W is the weight of the growing
bird, K is a constant related to the overall growth rate,
and t is time. Three other factors were also calculated
enabling interspecific growth comparisons. Ka/4 and
KR/4 x 100 represent the maximum instantaneous
growth rate of the chick at the inflection point of the
fitted logistic curve' and may yield a better estimate of
the overall growth rate than K (Hussell 1972). Ricklefs’
tigo 1S also used and represents the time of growth
from 10-90% of the asymptote. It is calculated by the
formula

(Csu - Cm)

dwrdt

where C,, and C,, are conversion factors calculated
from daily weights.

tll)—90 -

RESULTS

NEST SITE AND EGG

At 17:00 on 8 July 1978, while walking be-
low the west ridge of East Amatuli Island,

I stepped out from behind a rock outcrop at
the base of the slope and was startled as a



FIGURE 3. Location ol Marbled Murrelet nest (ar-
row) on East Amatuli Islund, Burren Islands, Alaska,

small bird flushed from the ground 2 m be-
low me and flew off in a blur of wing beats
to the sea. Only its size and flight behavior
suggested that it might be a murrelet.
Searching the area, [ found a single egg rest-
ing in a small depression on the ground
(Fig. 2). The sub-elliptical egg {(Preston
1953) was pale olive green and covered
with irregular brownish black, tar-colored
spots. These spots were more prevalent
around the larger end of the egg but covered
it entirely. The egg weighed 41.0 g and
measured 61.2 mm x 36.3 mm. No nest ma-
terial was associated with the site; the egg
rested on bare soil and matted vegetation.
The shallow depression where the egg lay
had apparently formed as a result of incu-
bation activity. The nest site was located at

the base of a rock outerop at an elevation of

68 m, approximately 75 m from the water’s
edge (Fig. 3). Facing northward, the nest
was protected on the south and east by the
nearly vertical faces of the outcrop, and con-
sequently never received direct sunlight.
The circular nest depression, 15 c¢m in di-
ameter, rested on a slight ledge within this
cleft in the outcrop.

The vegetation surrounding the nest be-
longed to an ecotone between the grass-
land/beach community and the higher fell-
field community composed of typical tundra
vegetation (Manuwal and Boersma 1976).
Two species of sedge (Carex sp.) predomi-
nated at the site along with short grasses
and mosses. Also present around the nest
were Anemone narcissiflora, Campanula
rotundifolia, Cornus suecica, Androsace
chamaejasme, and Polygonum viviparum.

INCUBATION

I returned to the nest at 13:00 the following
day. By circling well to one side of it and
dropping down to the spot from above, 1
was able to peer over the edge of the out-
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crop and view the nest undetected by its
occupant. From 5 m above, I observed an
adult Marbled Murrelet in breeding plum-
age. The incubating adult was resting in a
somewhat flattened posture, absolutely mo-
tionless facing the water. The nest was not
checked on 10 July, and when I returned
during a severe storm on 11 July, I found
the egg unattended and cold. I returned on
12 July learing that the egg had been de-
serted but found an adult incubating as be-
fore. From then on the nest was attended
every day until hatching.

The murrelets made little activity at the
nest. They were observed on the nest 26
times totalling over 10 h of observation, and
their behavior was quite uniform. The
adults sat almost maotionless facing the
ocean and appeared extremely alert while
incubating. They exhibited keen hearing
and sight and responded to the slightest dis-
turbance. Even a very faint unfamiliar noise
would cause them to become agitated. On
several occasions, my shuflling or the click
of a camera shutter caused them to sit up
erectly as if about to Hy, looking cautiously
from side to side for the source of the noise.
They were also aware of Glaucous-winged
Gulls (Larus glaucescens) and Ravens (Cor-
vus corax) fHying overhead, and several
times | saw them Hatten themselves against
the ground in response to the calls or distant
silhouettes of these predators. After observ-
ing the murrelets for several days, 1 was
able to distinguish them by a slight differ-
ence in plumage. Both birds had whitish
patches on the nape of the neck but on one
adult the patches were considerably more
distinct. The adults maintained a consistent
24-h shift throughout incubation, exchang-
ing duties at night. As it became apparent
that the adults were switching off each eve-
ning, I tried to observe the exchange. There
are many accounts of murrelets fying in-
land at dusk (Bent 1919, Bailey 1927, Jewett
et al. 1953, Guiguet 1956, Drent and Gui-
guet 1961, Savile 1972, Sealy 1974), and [
hoped to be able to see or hear the birds at
the nest. However, all my attempts to ob-
serve the adults exchange incubation duties
failed.

On 1 August, the incubating bird ap-
peared considerably more active as it jos-
tled slightly from side to side, occasionally
reaching underneath with its bill. The ac-
tivity suggested either that the adult was
brooding a chick or that the egg was hatch-
ing. I returned to the nest early that evening
and at 04:30 discovered a downy chick
alone on the nest.
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FIGURE 4. Newly hatched Marbled Murrelet chick,
2 August 1978.

THE CHICK

The newly hatched chick was covered with
a thick layer of yellowish down interspersed
with irregular dark spots which were more
prevalent on the head. Dense pale grey
down covered the belly (Fig. 4). For a de-
tailed description of the plumage of the
downy chick see Binford et al. (1975). The
plumage was extremely cryptic making the
chick almost indistinguishable from above.
Although the chick was presumably only
one day old, it seemed very alert with well-
developed vision and hearing. It responded
immediately to unusual noises around the
nest and could quickly detect my approach
at distances of over 10 m. It regarded me
intently, turning slowly on the nest to keep
me in sight. If approached too closely the
chick would rear back on its legs, open its
bill in a threatening gape, and peck vigor-
ously in self-defense. When handled, the
chick frequently gave a very muted vocal-
ization. The sound, a faint, raspy, single-syl-
lable, ascending cry of approximately one
second duration resembled that given by
small puffin chicks (Fratercula, Lunda,
Cerorhinca) when hatching or being fed.
The nest site appeared much as it had when
the egg was found 25 days earlier although
the depression was considerably more dis-
tinct as a result of the matting of the vege-
tation by the incubating adults. When dis-
covered, the chick weighed 39 g. At 11:30
the same day, I made the following mea-
surements: weight, 34.5 g; wing, 25.0 mm;
tarsus, 19.5 mm; culmen, 10.0 mm.

The heavy layer of down was retained
through most of the nestling phase, con-
cealing the juvenal plumage which grew

AW P Yo7 TERS
FIGURE 5. Twenty-five-day old Marbled Murrelet
chick.

rapidly underneath. The ensheathed pri-
mary feathers began to emerge from the
skin on day 5, and the feathers erupted on
day 9. On day 6, the sheaths of all of the
wing feathers were emerging as well as
those of the scapulars and along the spinal
tract. By day 10, all of the feathers along the
spinal and ventral tracts were erupting from
their sheaths as well as the secondaries and
scapulars. The wing coverts emerged on
day 17, and the feathers around the mandi-
bles and forehead were complete and had
lost most of their down. By day 21, the chick
began to lose some of the down on its belly
revealing the well-developed feathers be-
neath. At that point, the tail feathers were
about half-way out of their sheaths and the
feathers of the wing were complete. Al-
though the growth of juvenal feathers was
well advanced by day 21 the chick still had
most of its down. By folding its wings, un-
der the heavy layer of down on the body
and resting with its head pulled in against
its chest, the chick remained remarkably
well concealed. On day 25, feather devel-
opment was virtually complete beneath the
remaining down (Fig. 5). By day 26, ap-
proximately 20% of the down had disap-

FIGURE 6. Twenty-seven-day old Marbled Murrelet
chick.



TABLE 1. Weight gain and wing lengths of a Mar-
bled Murrelet nestling.
Weight Wing length
Day (2 (mm)
1 34.5 25.0
2 39.0 28.5
3 54.5 32.0
4 59.0 37.5
5 72.5 40.5
6 73.0 46.0
7 85.5 50.0
8 90.5 55.0
9 101.0 61.0
10 102.0 66.5
11 117.0 715
12 122.5 75.0
13 122.0 80.0
14 110.0 84.5
15 110.0 86.0
16 118.0 90.5
17 123.0 94.0
18 134.0 97.0
19 145.0 98.5
20 144.0 102.5
21 136.0 105.0
22 133.0 108.0
23 134.0 109.0
24 138.0 110.0
25 139.0 113.0
26 149.0 114.0

peared, but during the next 24 h a surprising
transformation occurred. When 1 visited the
nest that afternoon, the chick was in com-
plete juvenal plumage except for a small
patch of down still clinging to its rump. As
I watched, the chick began to preen away
the remainder of the down. It removed sev-
eral clumps of down with its bill and
promptly swallowed them. Traces of down
remained around the nest, but it appeared
that the chick may have consumed much of
it. Binford et al. (1975) reported finding
down feathers in the gut of the chick dis-
covered in California. Now, in striking
black and white winter plumage, the chick
sharply contrasted with its surroundings,
especially when viewed from above (Fig.

6).

It rained throughout the nestling period,
with daily totals of over 15 mm on three
days. The chick was capable of withstand-
ing heavy rains and, although its down be-
came matted several times, it never became
soaked to the skin. Once, the chick was sur-
prisingly dry following a heavy downpour
the previous night, suggesting that it may
have been brooded by a parent. It preened
actively when wet, stripping the excess
water from its down with its bill and care-
fully separating its matted feathers.

The growth patterns of the chick (Table
1) indicate that it was probably fed every
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TABLE 2. Feeding visits of adult Marbled Murrelets.

Time on nest Load delivered

Date Arrival time (min) (g)
8/21 21:02 3 15.0
8/23 20:45 8 20.0
8/25 20:44 10 8.0
Mean 20:50 7 14.3

night of the observation period except, per-
haps, on day 15. The chick gained weight
on 19 days, lost weight on five, and re-
mained the same on one. On three occa-
sions, visits to the nest by an adult were
observed. The chick had been weighed be-
fore the parental visit and was re-weighed
afterward to determine the size of the loads
being delivered (Table 2). On 21 and 23
August, I watched from a clump of dwarf
spruce 15 m away. In both cases a single
adult arrived shortly after sunset, its ap-
proach and landing at the nest being so sub-
tle that had I not been staring intently at the
site T would certainly have missed the bird
entirely. The adults appeared to fly directly
to the nest from the water. Flying very low
and fast, they were barely visible in the fad-
ing light. I saw them for just a fraction of a
second as they landed, a muted fluttering of
wings and a brief movement being the only
clues to their arrival. Visits to the nest were
short and averaged seven minutes. The de-
parting adults, flying rapidly and low over
the ground in a direct line to the water,
were a bit easier to detect although their
dark backs, which merged with the ground
and water below, made it impossible to fol-
low them for more than two or three sec-
onds.

On 25 August, I was able to observe an
adult at the nest directly. When the bird ar-
rived I moved from the spruce to a point
above the nest. As I approached, two ravens
flew overhead calling loudly, and when
they had passed I looked down to find the
murrelet approximately 25 ¢cm from the nest
facing the water, motionless, and pressed
flat against the ground. The chick, also still,
was hunched up in a tight ball on the nest
facing the adult. Both birds held their po-
sitions for six minutes, then the adult turned
toward the chick, holding a single fish about
8 cm long crosswise in its bill. The fish ap-
peared to be a capelin (Mallotus sp.), a com-
mon prey species for several of the alcids
nesting in the Barren Islands (Manuwal and
Boersma 1976). The adult walked toward
the chick and stood facing it for one minute
before dropping the fish on the ground in
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TABLE 3. Features of Marbled Murrelet breeding biology.

Nesting dispersion
Nest type, location

Egg weight

Adult weight (W)

Egg weight as % adult weight
Circadian pattern

Incubation schedule

Incubation period
Hatching weight
Brooding period
Nestling period

Nestling food
Location of food resource
Method of feeding nestling
Feeding frequency
Load size

Nestling growth
Asymptote (a)
R = a/W
Fledging weight (FW)
FW/W (%)
K

Fledging behavior

Solitary

Open scrape on ground and in
trees along coasts. Possibly
at similar sites inland also

41 g

299 ga

18.5

Crepuscular

Egg attended constantly throughout
incubation, 24-h incubation shift

Over 25 days, c. 30 days®

c. 35¢g°

12-24 h

c. 27 days

Inshore?

1-3 whole fish carried in bill¢

1, perhaps 2 or more trips per day
c.ld4g

144 g
0.65

c. 150 g
68

230

Unknown, chicks probably fly to sea,
walking may be possible in some locations

a Sealy (1975a).

b Sealy (1974).

¢ Estimated from Table 1.
4 Savile (1972),

front of the chick. It then turned toward the
water and flew quickly away. The chick
picked up the fish and swallowed it without
hesitation. 1 heard no vocalizations during
any of the visits. Although no direct evi-
dence was obtained, comparison of the
chick growth data with known food loads
suggests that the chick may have been fed
more than once a night on several nights
during the nestling phase. On 25 August the
chick was fed a single 8-g fish at 20:44 after
which it weighed 142 g. The following
afternoon at 13:44, the chick weighed 139
g, a weight loss of 2.1% over that time pe-
riod. Weight losses over approximately the
same time interval on four occasions during
the previous week averaged 9.8%. The see-
saw pattern of weight gain from days 2 to 12
also suggests the possibility of multiple
feedings.

Throughout the nestling period, a ring of
droppings deposited by the chick accumu-
lated around the perimeter of the nest. The
ring, similar to that described by Binford et
al. (1975) grew inevitably as a result of the
sedentary behavior of the chick and the con-
fining nature of the nest site. The droppings
resembled the lichen-covered rock sur-
rounding the nest and did not appear con-
spicuous at a distance.

DISCUSSION

The discovery of this nest clarifies several
aspects of the breeding biology of the Mar-
bled Murrelet (Table 3). The most interest-
ing facet is the location of the nest itself.
Previously shown to nest only in trees, Mar-
bled Murrelets are now known to nest also
on open ground short distances from the
sea. No other species of alcid appears to use
such a variety of nesting habitats. Earlier
accounts of ground nesting (Booth 1927,
Jewett et al. 1953, Gabrielson and Lincoln
1959) are now more credible.

Several adaptations that may reduce pre-
dation during the breeding season were not-
ed. The cryptic appearance of the egg,
chick, and adult presumably reduce detec-
tion, and the extremely keen senses, alert-
ness, and rapid flushing and flight behavior
of the adults help prevent predators from
finding the nest. Crepuscular activity and
brief visits to the nest also reduce detection.
The widely divergent nesting habitat,
which apparently includes both coastal and
inland nesting areas (Booth 1927), as well
as what must be very low nesting densities,
may discourage specific predators. The nest
location, being clearly visible only from di-
rectly above, and the fact that the nest never



TABLE 4. Growth parameters of some other alcids.
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Ka/4 KR/4 x 100 tioso
Species K (g/day) (%/day) (days)
Marbled Murrelet
(Brachyramphus marmoratus) 0.230 8.28 3.74 19.1
Least Auklet?
(Aethia pusilla) 0.244 5.28 5.7 18.0
Crested Auklet?
(Aethia cristatella) 0.197 12.53 4.3 22.3
Parakeet Auklet?
(Cyclorrhynchus psittacula) 0.183 10.93 3.8 24.0
Cassin’s Auklet?
(Ptychoramphus aleutica) 0.149 6.07 3.65 29.68
Horned Puffin®
(Fratercula corniculata) 0.12 13.1 2.2 37.1
Tufted Puffin¢
(Lunda cirrhata) 0.11 16.5 2.1 39.7
2 Sealy 1973.
b Manuwal 1972.
¢ Amaral 1977,

received direct sunlight, made it very in-
conspicuous. The chick, whose senses and
thermoregulatory capacities appear to be
well developed shortly after hatching, re-
quires little parental care. This further re-
duces the exposure of the adults to preda-
tors and allows them to devote more time
and energy to foraging. In addition, the
vocalizations of the chick are extremely
muted and its quiet behavior at the nest
helps to keep it inconspicuous. The long re-
tention of the down allows the contrasting
juvenal plumage to develop fully without
being exposed.

The distance to, and distribution of, the
food resource are powerful influences on
the breeding habits of all seabirds. Sealy
(1975a, b, 1976) investigated the role of food
in the ecology of two species of murrelets
in British Columbia. The Ancient Murrelet
uses patchy, offshore food; it nests colonial-
ly in burrows, with a two-egg clutch, a 72-h
incubation shift and precocial chicks which
leave the nest shortly after hatching accom-
panied by the adults who, apparently, lead
them to the food resource. Marbled Murre-
lets use a mostly stable, evenly distributed,
inshore food resource and nest in low den-
sities in a variety of habitats. The single egg
is incubated for at least 25 days with the
adults exchanging duties nightly. The prox-
imity of the food supply permits the semi-
precocial chick to be fed at least once a
night at the nest for approximately 27 days
and it is presumably independent at fledg-
ing. Thus, the breeding habits of these two
species appear to be directly related to the
distribution of their food resource. One can
only speculate on how the breeding biology

of individuals nesting inland may differ
from the coastal nest described here. If
these murrelets do indeed nest far inland,
one might expect such modifications as an
increase in the duration of the incubation
shift, altered attendance and feeding pat-
terns, and a reduced growth rate of the
chick, reflecting the increased foraging dis-
tance traveled by the adults.

The growth parameters indicate that the
Marbled Murrelet grows relatively quickly
as compared to other alcids (Table 4), which
is understandable in view of the selective
forces acting on these birds. Although many
influences are presumably involved in
shaping the evolution of growth patterns,
predation and the distribution of the food
resource must be important selective agents
acting upon ground-nesting Marbled
Murrelets. Cody (1971) stated that the rel-
ative safety of the nest should be a signifi-
cant influence on the length of the nestling
period. This case appears to confirm his pre-
diction since many other alcids, which use
more protected nest sites, develop more
slowly. However, Sealy (1973) pointed out
several exceptions to this generalization
and maintained that the distribution of the
food resource is the major selective force
shaping reproductive habits in alcids. It is
likely that both forces are important, al-
though in most species the accessibility of
the food resource must ultimately regulate
the growth rate of the chick. It may be that
the capacity for a high growth rate allows
the usage of unprotected nest sites due to
a reduction of the nestling period and ex-
posure to predation.

Recent accounts have indicated that the
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Kittlitz’s Murrelet, the northern counterpart
of the Marbled Murrelet, nests inland at up-
per elevations (Thayer 1914, Bailey 1943,
Thompson et al. 1966, Bailey 1973). The
breeding habits of both species are proba-
bly similar although the paucity of infor-
mation on these birds makes conclusions
difficult. The Barren Islands lie at the north-
ern edge of the breeding range of the Mar-
bled Murrelet and may represent a transi-
tion zone between ground- and tree-nesting
in the genus. A possible exception is
Booth’s (1927) report of a ground nest 24 km
inland in Whatcom Co., Washington.

The fledging behavior of the Marbled
Murrelet remains unknown. Having twice
postponed our departure from the Barrens
in order to follow this nest, we were forced
to leave on 27 August. At that time the chick
appeared as it does in Figure 6. Weight and
wing length were well within the range for
fledglings given by Sealy (1972), and the
dramatic change in plumage that occurred
on the day prior to our departure indicated
that fledging was imminent. Many authors
have speculated that fledglings reach the
sea by flying and this seems highly likely in
light of the small number of flightless young
that have been found (Jewett 1930, Barber
1941, Munro and Cowen 1947, Drent and
Guiguet 1961). On 27 August, the chick’s
wings were fully developed. It was capable
of raising itself from my open hand with
strong and sustained wing beats and ap-
peared close to independent flight at that
time. The nest location had unobstructed
access to the sea some 75 m away and, as
the chick was capable of walking, it could
have reached the ocean on foot as well. Pre-
sumably, fledging behavior and additional
aspects of the biology of Marbled Murrelets
will be revealed as future nests are found.
Although it was ditficult to leave the island
with the chick still on the nest, it seems ap-
propriate that this enigmatic species retains
some of the secrets that have fascinated and
confounded ornithologists for so many
years.

ADDENDUM

I returned to the Barren Islands for six
days on 4 June 1979 but found no evidence
of nesting at the location of the 1978 nest.
Two researchers from the University of
Washington, Katie Hirsch and Doug Wood-
by, remained on the islands until late Au-
gust and checked the location periodically.
Another nest was found 10 m south of the
1978 nest on 7 July 1979. The egg measured
58.9 mm X 36.3 mm, weighed 38.5 g when

discovered and hatched on 20 July. The
chick weighed approximately 32 g at hatch-
ing and its growth and development was
very similar to that of the 1978 chick. The
nestling period was confirmed at 28 days
and the chick fledged at an estimated 140 g.
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