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PHASE III--PROGRESS REPORT 

INVESTIGATIONS OF SEA-CLIFF BIRDS, CAPE.THOMPSON, ALASKA 

December, 1960 

L. G. Swartz and G. \"l. Cox 

INTRODUCTION 

The data gathered during the past summer are voluminous and in 

most categories are incompletely analysed to date. For the purposes 

of Project Chariot planning, an effort has been made to present data 

and conclusions in this report which may be of particular value at 

this time. The status of progress is indicated in each of the follow

ing sections which treat (1) the general phenology of the colonies in 

1960,· (2) offshore distribution and movements, (3) census, (4) food 

habits, (5) human utilization of sea-birds, and (6) the breeding 

biology of the thick-billed and common murres. 

PHENOLOGY OF SEA-CLIFF BIRD ACTIVITIES 

In this section a brief summary of the period of presence of 

birds in the vicinity of Cape Thompson, the period of cliff occupation, 

and dates of various reproductive activities is given. These data 

are taken from more detailed observations on life history of the species 

which will be presented in detail in this an~ later reports (See page 36). 
The material presented here represents generalizations, and in some 

cases approximations, but are given at this time because of their 

particular significance to Project Chariot. 

Phenology £! Different Species 

A brief description of the phenology during 1960 is given for 

each species. Limited comparisons are then·made with data from 

Cape Thompson in 1959 and with other published work to give a general 

picture of the extent of variation which may be expected in these 

phenomena. The general phenology of the principal species is shown 

diagrammatically in Figure 1. 
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Figure 1. Diagram of phenology of principal species of birds at Cape Thompson dl"-itf"s' dul'iing 1960. 

P - Presence in area· 
...,---- -- Presence at cliffs 
- - - - - Probable presence at cliffs 
•••••••• -Presence in nearby areas in small numbers 

C - Period of nest construction 

I - Period of egg-laying and incubation 
N - Period of hatching and nestling life 

E:3 - Duration of particular stage in 
majority of individuals 
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Pelagic Cormorant (Phalacrocorax pelagicus) 

Pelagic cormorants were !irst seen on May a WA~n a f~o~k of 18 
was seen flying along the coast. Cormorants were first observed on 

the cliffs on May 26. On June 13, in an are(:l wb,ere a pest~~fi c:~;>ncen

tration of this species occurred, adults were observe~ ca~ry~n.~ nesting 

material and sitting on nearly completed nests. A singl~ n.est, which 

was accessible to close observation, was apparently comp~ate~ a,l;)~;>ut 

June 15. The first egg was lai.d ~n this nest betwe~n tnia ~ate a,pd 

June 18. The clutch of three eggs was complete on June 23. Hatching 

began July 18. 

Young cormorants from other nests had begun to fledge by Augus~ 29, 

at which time several were observed flying and swimming. In the 

previously mentioned nest the first young fledged between September 10 

and 13, and the remaining two by September 17. The last birds were 

seen at the cliffs on October 17. 

Glaucous Gull (Larus hyperboreus) 

The bulk of the breeding population of this species ·apparently 

winters from the Aleutian Islands south along the Pacific Coast to 

California (Gabrielson and Lincoln, 1959). ·rt is possible, however, 

that some individuals may regularly winter in the vicinity of Cape 

Thompson in areas where open water is available. An individual of 

this species was reported at Pt. Hope on February 1, 1960 (Sea-cliff 

Birds Report, June, 1960). Other reports of gulls in ·winter at this 

location may be in part referable to this species. 

During the spring of 1960 a pronounced increase in .numbers of 

gulls occurred during the last half of April. Glaucous · g-ull·s appeared 

in open "ltmter areas on April 19 at Pt.. Hope .(observations ·cff .D. C. Foote). 

At Kivalina the first gulls, probably glaucous gulls, :were.seen on 

April 27. 

The first birds arrived at the Cape Thompsoncliffs:on.April 30, 

1960, when J_3 were seen at Pt. Crowbill. From this date:through May, 

glaucous gulls '..Vere regularly seen in numbers at this location. 
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The early stages of nest-building and egg-laying were not observed. 

On June 5, 1960, when the nesting colony of this species was first 

visited, almost all nests had been completed and contained full 

clutches of eggs. Examination of three embryos showed that incubation 

was well under way. When compared to a developmental series of 

pheasant embryos (Fant, 1957), these embryos correlated with ages of 

11, 12-13, and 13-14 days. Since the incubation period of glaucous 

gulls is -about 27-28 days (Witherby, et al., 1941), which is slightly 

longer than that of pheasants, it is probable that incubation had 

proceeded at least as long as indicated by comparison of embryos and 

therefore began in this nes·t about May 25. The first hatching in 

this area was noted on June 16, which, through use of the incubation 

period noted above, suggests that the first eggs were laid about 

May 19 or 20. Nest construction probably began shortly after arrival 

of the adults. 

Hatching began on June 16 and was nearly complete in all nesting 

areas by June 30. Most young left the nests between July 20 and 

August 6. Glaucous gulls were still present in large numbers when 

the last observer departed on October 21. In 1959, individuals were 

present until at least November 15. It is probable that fairly large 

numbers of glaucous gulls are present at Cape Thompson as ·long as open 

water is present close to shore. 

Black-legged Kittiwake (Rissa tridactyla) 

Kittiwakes were first noted in the vicinity of Cape Thompson on 

May 21, 1960, when two large flocks were seen on pools of water on 

the ice opposite the cliffs. The first occupation of the cliffs was 

noted on May 25. 

Nest construction began about June 13, when the first birds 

carrying nesting material were seen. Nest construction continued 

through July 5 in some pairs, but the major nest-building was done 

between June 18 and June 26. 

The first eggs were observed on June 21, and laying continued 

through July 10, although most clutches had been completed by July 3. 
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The first chicks were observed on July 17, and by August 8 hatching 

was completed in most nests. Flying kittiwake young were first 

observed on August 21. Almost all were fledged (able to fly) by 

September 10. 

After fledging the major portion of adult and juvenile kittiwakes 

remained in the vicinity of the cliffs for some time. From September 

10 to October 14 large flocks of adults and juveniles were present 

at the cliffs. Numbers fluctuated markedly due to local movements 

of these flocks. On October 14 the last adults were seen. After 

this date numbers of juvenile kittiwakes declined steadily until, on 

October 21 when the last observer left Ogotoruk Creek, only 31 immatures 

were seen along the entire length of the cliffs. 

Common Murre (Uria aalge) 

Phenology of activities of this species was similar to that of 

the thick-billed murre. Fewer data were obtained f·or the common murre 

since nesting concentrations were less accessible than those of the 

thick-billed murre. 

The winter status of this species in the area is uncertain. In 

general, the common murre is more southern in distribution and it 

seems likely that most or all of the winter records of murres at 

Pt. Hope are referable to the thick-billed murre. 

The first observation of common murres at the Cape Thompson cliffs 

was on May 10, although it is possible that this species arrived as 

early as May 2, when the thick-billed murre was first seen. 

Laying began on June 27, and the first chick was found on August '.1. 

Principal dates of laying and hatching were the same as those of the 

thick-billed murre. The first definitely identified chicks of this 

species were seen in the water on August 26. The main departure of 

chicks from the ledges occurred during the last few days of August 

and the first week of September. Adults were last seen on September 23. 
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Thick-billed Murre (Uria lomvia) 

Winter observations by residents of Pt. Hope indicate that murres 

are usually present in small numbers in offshore leads throughout the 

winter (Sea-cliff Bir~Report, June, 1960). The main bulk of the 

population, however, apparently winters south of the Bering Strait 

(Gabrielson and Lincoln, 1959). 

In 1960 an increase in numbers of murres at Pt. Hope began shortly 

a.fter the middle of April (observations of D. C. Foote). The first 

murres were observed at Kivalina on April 26 (fide D. J. Saario). 

This suggests a gradual increase in numbers of birds in offshore 

leads during the last half of April. 

Thick-billed murres were first seen at the Cape Thompson cliffs 

on May 2, 1960, when large numbers of birds arrived. From this date 

through June 26, numbers of murres on the cliffs fluctuated greatly. 

Periods of l-3 days duration during which large numbers were present 

alternated with periods of similar duration during which murres wer~ 

almost totally absent or greatly reduced in numbers. 

A female murre with one ovulated follicle was collected on 

June 26, and the first eggs were found on ledges on June 27. The 

bulk of the initial laying took place during the last few days of 

June and the first week of July. Laying (in many cases probably 

re-laying) continued throughout July. 

Hatching began on July 30 and was mostly completed by the middle 

of August. Chicks began leaving .the ledges on August 18. The main 

period of departure covered the last week of August and the first 

week of September. Chicks entering the water were accompanied by 

adults, and both chicks and adults left the vicinity of the cliffs 

at this time. Chicks were last seen on the cliffs on September 17. 

Adults were last recorded on September 23, and it is possible that 

these birds were tending chicks until this date. 

Black Guillemot (Cepphus grylle) 

Phenology data for this and the following species are approximate, 

due to the small number of individuals nesting on the cliffs. 
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The winter status of the black guillemot in the vicinity of 

Cape Thompson is uncertain. Wintering birds are fewer in number than 

those of the pigeon guillemot, however. Since ·the species winters 

regularly near Barrow (Gabrielson and Lincoln, 1959) it is likely 

that a few individuals may be present in open leads throughout the 

winter. 

The.first individual of this species was noted at the cliffs 

on June 5. A nest of this species found on July 3 contained two eggs; 

one egg was collected. This nest was later found deserted with 

fragments of the remaining egg shell in it. Black guillemots were 

last seen on August 29. 

Pigeon Guillemot (Cepphus columbo) 

Pigeon guillemots are apparently present in the vicinity of 

Cape Thompson throughout the winter in offshore leads. Up to 10 birds 

at one time were seen in open leads near Ft. Hope throughout the 

winter of 1959-60 (Sea-cliff Birds Report, June, 1960). The date of 

arrival at the cliffs in 1960 is not certain, but small numbers of 

birds were seen in the water near the cliffs from early June onward. 

A nest of this species located on July 29 contained two eggs. This 

nest was later deserted. Adults of this species were last seen 

on August 29. 

Horned Puffin (Fratercula corniculata) 

On June 6 the first horned puffins were recorded at the Cape 

Thompson cliffs. ~naccessibility of the nesting crevices prevented 

observation of many nests of this species. A female with one ovulated 

follicle was collected on June 25, but the first nests with eggs 

were not located until July 9. The fir;;:;"!; observation of chicks in 

nests was made on August 14. Time of departure of the chick from 

the nest was observed in one case; it occurred between September 23 

and 27. The bulk of the adults departed from the cliffs about 

September 27. The last observation of adults was on October 2. 
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Tufted Puffin (Lunda cirrhata) 

The first obsexvation of tufted puffins in the vicinity of 

the Cape Thpmpson cliffs was of a small group flying along the shore 

on June 11 (M. C. Thompson). Birds were first noted on the cliffs 

on June 16. No nests of this species were accessible for observation 

of eggs or young. The last observation of this species was on 

September 25. 

Yearly Variation in Phenology 

Only limited comparisons can be made between dates of various 

stages of the reproductive cycle in 1959 and 1960 since observations 

were less detailed in 1959. 

In 1959 egg-laying by kittiwakes apparently began about June 18, 

when 2 of 11 nests checkedcontained a single egg each. In 1960 the 

first laying was recorded on June 21, four days later. The first 

record of hatching in 1959 was on July 20, three days later than in 

1960. These comparisons indicate that there was very little difference 

.in the phenology of this species between the two summers. 

Egg-laying by thick-billed murres did not begin until July 9-10 

in 1959. fhis event occurred 12 to 13 days earlier in 1960. In 

1960 the first hatching was noted 12 days earlier than in 1959 when 

the first chicks were not seen until August 11. Reproductive activity 

in murres wac thus about 12 dayo earlier in 1960 than in 1959. It 

should be noted that since this was apparently not true of the 

kittiwake, there is a difference indicated in the factors controlling 

initiation of nesting in these two species. 

Residents of Pt. Hope, who regularly gather eggs at these 

colonies, state that laying time of murres is variable, and they 

attribute the variation to ice conditions along the coast. One Pt. 

Hope resident, Amos Lane, states that about three years ago eggs 

were collected at the Cape Thompson cliffs on June .26 (usually done 

when initial laying has reached a peak). 

The best summary of phenology over a period of years at sea-bird 

colonies similar to those at Cape Thompson is that of Belopolski (1957) 
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on marine bird colonies of the Barents Sea. In this work, at one 

location on Novaya Zemlya, arrival dates of thick-billed murres over 

ten years showed a maximum variation of 35 days. Arrival dates of 

kittiwakes at this same location showed a maximum variation of 29 

days. Dates of egg-laying in general show a similar variation 

(Belopolski, 1957). At the Seven Islands Preserve (eastern Murmansk), 

dates of first egg-laying over a period of 12 years for both common 

and thick-billed murres showed a maximum variation of 19 days. 

At this same location first dates of laying for kittiwakes over a 

period of nine years showed a maximum variation of 23 days and for 

puffins (Fratercula arctica) over a period of five years, a maximum 

variation of 28 days. For the island of Novaya Zemyla as a whole 

the variation of first laying dates for the thick-billed murre is 

30 days. At individual colonies on Novaya Zemlya, however, variation 

is smaller. Records at Bezymyannaya Bay for 10 years show a varia

tion of only 5 days. 

These observations show that there is considerable variation at 

a given location in the time of arrival of the birds and in the 

beginning of nesting. This variation may be as much as a month 

between favorable and unfavorable seasons. 

From differences observed between time of occurrence of laying 

and hatching of murres and kittiwakes at Cape Thompson during 1959 

and 1960, and from impressions gained from local residents, it seems 

likely that the variation in phenology of sea bird activities at 

these colonies is similar to that of colonies in the Barents Sea. 

Prediction of-arrival and departure dates for use by Chariot planners, 

therefore, will always involve a large margin of possible error. 
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LOCAL·AND OFFSHORE HOVEMENTS .. AND DISTRIBUTION 

The puzzling and interesting problems presented by the offshore 

movements and distribution of sea birds have been studiw by many writers, 

but primarily these efforts have been expended in the north Atlantic 

and eastern Soviet Arctic Ocean. Seldom has a determined effort at 

sea been made in conjunction with simultaneous studies in the contiguous 

nesting areas, and only casual observations from various expeditions 

have been published for the area north of Bering Straits (e. g., Jaques, 

1930). While the present study does not encompass a long period of 

time, it is to date a unique contribution. 

Dr. R. H. Flemming of the University of Washington offered to 

place a man aboard the M. V. BROWN BEAR to observe sea birds during 

part of its 1960 summer cruise in the Bering and Chukchi seas. Accord

ingly E. J. Willoughby made observations for both the Sea-Cliff Birds 

Project and the Terrestrial Birds Project from aboard the ship. Data 

pertaining to colonial species or other species important in the sea

cliffs ecosystem are reported here; those pertaining to other species 

will be reported by F. L. Williamson of the Arctic Health Research Center. 

Objectives 

The objectives of this portion of the Sea-Cliff Birds Project were 

to make qualitative and quantitative observations of sea birds on 

and over the ocean in order to determine their distribution at sea, 

the direction and character of their movements,and their feeding areas. 

Collections of sea birds were desired when compatible with the primary 

tasks of the oceanographic program. 

Procedures 

Part·of the general cruise track of theM. V. BROWN BEAR cruise 268 

is shown in Figure 2 (redrawn from Flemming, September, 1960, Second 

Oceanographic Survey of the Chukchi Sea, Preliminary Progress Report). 

E. J. Willoughby boarded the BROtVN BEAR on A:ugust 6 at Chariot Dite 

and disembarked at Nome on August 28. 
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counts; August 6 to August 28, 1960 
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Most observations were made from the flying bridge where the view 

in all directions was relatively unobstructed. In order to achieve 

an objective index of abundance and movement, ten-minute counts of all 

birds seen and records of their activities were made at intervals 

spread throughout the day. Three types of ten-minute counts were 

made: (1) "ten-minute counts" (~. ~·) were made while the ship was 

moving under its own power and include flying birds seen during this 

interval and birds on the water passed during the count; (2) "ten-minute 

drift· counts" were made while the ship was drifting with the .. current 

and include all birds seen during the interval; (3) "ten-minute ·station 

counts" were made in the·same manner while the ship was anchored. 

The last two types of counts are lettered "a"through "dx" in Figure 2. 

All types of counts were analysed separately but are not differentiated 

in this report. Detailed observations were continued between the ten

minute counts to the extent permitted by weather, visibility, and the 

endurance of the observer. Over five hundred entries pertaining to 

sea-cliff birds were made in addition to ten-minute counts. 

Some observations are biased to varying degrees by weather condi

tions. Visibility varied, but this factor does not seriously influence 

the validity of general conclusions drawn from the data as a whole, 

although individual observations or groups of observations taken during 

certain hours might be misleading if considered alone. 

Latitude and longitude are known for each entry. Weather observa

tions including time, position, surface temperature of the sea, wind 

speed and direction, wet and dry bulb air temperature, barometer 

readings, precipitation, size and direction of swell, and approximate 

visibility were recorded several times a day from routine readings 

made by Willoughby an·d other ship personnel. 

Results 

Below, listed phylogenetically, are discussions of distribution, 

abundance, and movements of alcids and other species seen from the 

M. V. BROWN BEAR which are important in the sea-cliffs ecosystem. 
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Cormorants (Phalacrocorax) 

Cormorants were definitely identified on four occasions (Figure 3), 

chiefly within sight of nesting cliffs, One doubtful sighting was 

made near Chamisso Island in Kotzebue Sound. Cormorants were presuma

bly all pelagic cormorants (f. pelagicus), but doubt exists in some 

cases. An observation about 20 miles from Little Diomede Island 

represents the maximum distance these birds were seen from shore or 

nesting colonies. 

Glaucous gull (Larus hyperboreus) 

Adult and immature glaucous gulls were most abundant at the 

cliffs and beaches where they fed extensively on the eggs and chicks 

of other species, especially murres. They were seen frequently to 

about 25 miles offshore and only occasionally at greater distances. 

This species and, to a lesser extend, kittiwakes often followed the 

ship for up to several hours at a time. Both species fed on garbage 

thrown overboard. See Figures 4 and 5. Although some tendency to 

fly into the wind was observed from shore and from the ship, no large 

movements of glaucous gulls in response to wind were evident. Such 

movements by larids have been observed by other authors, however, 

e. g., Harrison (1955). 

Herring gull (Larus argentatus) 

Two doubtful sightings of immature birds (possibly the same bird 

sighted at different hours) were made 16 to 18 miles west northwest 

of Cape Thompson on August 24. Groups of two, four, and three indi

viduals were sighted near shore in the vicinity of Port Clarance. All 

herring gulls sighted were immature. See Figure 6. 

Black-legged kittiwakes (Rissa tridactyla) 

Roth adult And immAture kittiwakes were common on the open ocean. 

Adults were often in winter plumage. ·rhe adults .in breeding plumage and 



Figure 3. 

Abundance, distribution, and movements of cormorants as observed 
f-rom the M. V. BROirJN BEAR: August 6 to August 28, 1960 

Key: (all entries) 

Abundance 

0 = l-5 
0 = ll-20 

Movement 

C = circling 

Arrows: (indicating direction of flight and number of birds) 

5mm = 1~5 
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Figure ''· 

Abundance, distribution, and movements of glaucous gulls as 
obse·rved from the :rvr. V. BROWN BEAR: August 6 to 
August 28, 1960. 

Key: (all entries) 

Abundance 

0 = 1-5 
0 = 6-10 
0 = 11-20 
@') = 21-30, 
o= 31-40 
@= 150+ 

Movement 

C = cj_rcling 
foll = following boat 

x = on water 

Arrow (indicatine; direction of flight and number uf 
birds) 

5mm = 1-.? 
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Figure 6. 

Abundance,. distribution,·and movements of herring gulls, 
pigeon guillemots, Kittlitz's murrelets, parakeet 
auklets, cresting auklets, and least auklets as 
observed from the l\'1, V. BROVJN DEAR: August 6 to 
August 28, 1960. 

Key: (all entries) 

H.G. = 
P.G. = 
K. t-1. = 
P.A. = 
C.A. = 

A. ::;: 

Abundance 

0 = 
0 = 
() = 

Movement 

herring gull 
pigeon guillemot 
Kittlitz's murrelet 
parakeet auklet 
crested auklet 
"auklet" 

l-5 
6-10 
iihundr eds" 

C = circling 
X = on water 

Arrows (indicating direction of flight and number of birds) 

5mm. = l-5 
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Figure 7. 

Abundance, distribution, and movements of kittiwakes as observed. 
from the M. V. BROWN BEAR: August 6 to August 28, 1960. 

Key: (ten-minute counts only) 

Abundance 

(l = l-5 
0 = ll-20 

Movement 

C = circling 
X = on water 

Arrows (indicating direction of flight and number of birds) 

5mm = 
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l5mm = 

l-5 
G-10 
ll-20 
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immatures were most abundant near the nesting cliffs, but the radius 

of their daily movements from the cliffs is not clearly demonstrated 

See Figures 7 and 8 . It seems likely that breeding kittiwakes do 

not regularly fly_out to sea as far as murres but rather feed closer 

to shore. Regular patterns of movements which may exist are not evi

dent from our data. Kittiwakes do not exhibit as distinct a pattern 

of daily activity fluctuations as do murres and do not characteristically 

fly as straight a course, so that possible flight trends might tend 

to be obscured. No movement, abundance, or distributional phenomena 

associated with daily rhythms are evident. 

One kittiwake was collected at about 70°50'N; 165°30'W which was 

in winter plumage. The reproductive tract was undeveloped and brood 

patches were not present. It is likely that many of the adult kitti

wakes seen on the open ocean far from shore are non-breeders. 

Murres (Uria lomvia and U. aalge) 

Thick-billed and common murres are very similar in appearance 

and could not be consistently differentiated under the conditions 

prevailing at sea. They are therefore considered together and such 

differences as exist between them are ¢iiscussed at the appropriate 

places. 

The abundance and distribution of murres is plotted in Figures 

9 and 10. Due to the large total number of observations, only ten

minute count data are presented in Figures 9 and 10. Murres were the 

most abundant birds on the Chukchi Sea and were almost alway~ visible 

from the ship even far from shore. Murres were seen in all but 24 

(16 per cent) of the 146 ten-minute counts. Nineteen of these 24 nega

tive counts were in an area near and within Kotzebue Sound in which 

very few birds were seen. 

Clear correlations between murre di.stribution and water tempera

ture are found in this study. A striking decrease in number of murres 

was noted on August 14 as the ship passed from colder waters to the 

warmer waters near Kotzebue Sound, crossing the 9°, 10°, 11° and l2°C. 

isotherms as plotted by Flemming(££· cit.). (These isotherms repre-

sent the temperature five meters below the sur face.) R ~-H. Flemming ( personat. 
:t~ 



Figure 9a, b, c 

Abundance and distribution of murres as observed from the 
M. V. BROvm BEAR: August 6 to August 28, 1960. 

Key: (ten-minute counts only) 

+ = 0 
b - 1-5 
0 - 6-10 
0 =· 11-20 
® = 21-30 
0 = 31-40 
@) = 41-60 
0 = 61-80 
€l = 81-100 
8 = 100-1' 000 8= 1,001-
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conversation) has observed this correlation on previous cruises in the 

area. Storer (1952) shows that the main breeding range of the thick

billed murre lies in areas where the August surface water temperatures 

are below l0°C. and that the temperature tolerance of the common murre 

tends to be somewhat higher. Storer (ibid.) cites Salomonsen's (1944) 

claim that low temperatures retard spring molt and breeding in murres. 

This is clearly a local or individual response and would reinforce 

the contention that water temperatures could account for local distri

bution patterns. 

As the ship passed deeper into Kotzebue Sound on August 14, a ~ . 

subsequent sharp drop in water temperature occurred, but no increase 

in murres was evident, except near Chamisso and Puffin Islands where 

small numbers of common murres were seen. No thick-billed murres 

were seen. Grinnell (1900) reported "immense numbers" of thick-billed 

murres breeding on these islands but does not report common murres. 

Neither species seems any longer to be an abundant "breeder .• 

The situation with regard to distribution and temperature is 

complex and at present remains unclear. In this local case possibly 

not only water temperature but salinity, food supply, and distance 

from breeding concentrations are interrelated factors. The speculation 

that a progressive northern range extension .of the common murre is 

occurring correlated with long term warming trends is provocative. 

Far too little data are available at present, however, to consider 

the problem in detail. 

In colder waters murres were seen on all but j per cent of the 

ten-minute counts. Even in these cases murres were observed between 

the counting intervals. Although separation of. the two s:eecies was 

difficult unless the birds came very close to the ship, it appears 

that away from the colonies at Cape Thompson and Cape Lisburne (in 

general five miles offshore and beyond) thick-billed murres greatly 

outnumber the common murres, probably making up more than 90 per cent 

of the murre population on the open ocean. On the nesting cliffs the 

population is believed to include 60 to 70 per cent thick-billed murres. 

The area on the open ocean in which the fewest murres were seen was 

near the ice pack at about 70°50' N; 166°00' W. 
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The greatest number of murres were found within about 40 statute 

miles from the nearest colony (see Figure 10). It is apparent from 

Figures 9, 10, and 11 and from direct observation of feeding activi

ties made from the ship that the usual feeding activity of breeding 

birds takes place within about 40 miles of the nesting cliffs and 
() 

mostly within about 30 miles. Since murres are strong flyers and are 

capable of flying at least 50 miles per hour (Vaughan, 1937), a feedi).~.e; 

distance of 30 to 40 miles seems reasonable. Feeding areas for the 

Cape Thompson colonies seem to be primarily south of Point Hope and 
I 

those for the Cape. Lisburne colonies north and west of the Lisburne 

cliffs, although some overlap of feeding areas may sometimes occur 

near Point Hope. 

·Movements of murres in the open sea within about f.orty miles of 

the nearest ~olony are strongly oriented by the location of the nest-· 

ing colony and are little influenced by winds. Regardless of wind 

direction murre flight is overwhelmingly oriented either toward or 

away from nesting areas (see Figure 11). Beyond the limit of daily 

feeding flights (about 40 miles) no significant flight trends are 

evident, ci ther in response to vrea ther or :-.to colony location. 

Local or short term orientations to winds may be striking. 

Takeoffs from both water and cliffs are made into the winO. whenever 

possible. In the immediate area of the nesting cliffs, flight pattr!:..·;.:.~ 

of murres approaching the cliffs are perceptibly influenced by winds., 

Seve:ca.l authors whose obseryations were mostly made from shore ha,~e 

noted flights of murres correlated with wind. Alexander (1935) obs8':-·.-::~. 

feeding flights of thick-billed murres near Dungeness Point in EncJ.r,n/. 

which usually proceeded against the wind. The same author re:i. tern tee; 

that movements are related to winds but are mo~e related to tides 

and currents. Fay and Cade (1959) suggest that movements of mur~es 

at St. Lawrence Island are correlated with tidal currents. Alexnnc~r 

<s>...E· cit.) stated that birds are carried by water currents ?.way 

from the feeding waters and fly back to regain their initial positio:1. 

In the Cape Thompson area, however; neither tides nor currents are 

strong and probably have little influence on murre movements. It :i.1s 

possible in the Cape Thompson area that winds may play the same dis

placing !'ole that water movements !nay .IJlay elsewhere. Strong winO.z 



Figure lla, b, c 

Movements of murres as observed from the M. V. BROWN BEAR: 
August 6 to Aueust 28, 1960 

Key: (ten-minute counts only) 

C = circling 
X = on water 

Arrows (indicating direction of flight and number of birds) 

5mm = 1-5 
10mm = 6-10 
15mm = 11-20 
20mm ::: 21-30 
25mm = 31-50 
30mm = 51-~0 
35mm = 81-100 

no.~ :-- 101 + or no room for required mm. 
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are common in ·the area and Harrison (1955) and several others have 

noted unusual flights of murres following strong winds. 
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At Cape Thompson flocks of murres coming in often approach the 

coastline one or two miles downwind from their nesting location and 

fly against the wind relatively close to shore. Under foggy conditions, 

which are especially common when the sea ice is still in, the murres 

appear to use the shoreline as a guide and fly only a few feet above 

the beach. Murres do as many other species have been observed to do 

while flying against the wind and fly lower where friction with the 

substrate slows the air movements. Both Willoughby at sea and members 

of the shore party repeatedly observed this tendency. 

Often birds approaching the cliffs begin to gain altitude when 

about five miles from shore. Birds leaving the cliffs at this distance 

from shore generally fly lower than those approaching the cliffs, 

oft~A within a few feet of the water. 

Flocks of murres both approaching and leaving the cliffs are 

largest close to the cliffs, although flocking up of the departing 

birds seems to take place farther out to sea than does the breaking 

up of arriving flocks. Flocks flying away from the cliffs break up 

as the distance from the colony increases, as though the birds spread 

out to fill in the areas away from the breeding center. Viewed fro~ 

the shore, approaching flocks are seen to retain their ~ntegrity until 

single birds or groups of birds break off to occupy their own nesting 

cliffs. This is mnat conspicuoJ,lS at the ends of the colonies where 

"V"-shaped flocks flying along the coastline can be seen to gradually 

lose their identity while flying along the nesting cliffs. 

Four thick-billed murres were shot at sea. A male and a female 

were shot on August 22 at 67°53' N; 166°09' W; both showed evidence 

of having bred. A male and a female were shot on August 20 at 67°38' N; 

165°45' W. The male was molting into the winter plumage, but from 

the presence of a regressing brood patch and testes still somewhat 

enlarged, presumably had bred. The female was molting extensively. 

It possessed no brood patch and the ovary and follicles were minute; 

this was probably a. non-breed;ing bird. Probably many of the 

murres seen far at sea are non-breeding birds. 
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Pigeon guillemot (Cepphus columba) 

Two individuals of this species were seen from the BROWN BEAR, 

one bird just off Cape Lisburne and one at the southern limit of the 

pack ice, 70°50' N, 165°30' W. An unidentified guillemot was seen 

near the latter pigeon guillemot. See Figure 6. 

Kittlitz's murrelet (Brachyramphus brevirostris) 

Three sightings of this species, totaling four birds, occurred 

in the open ocean north of Cape Lisburne. Anothe.r bird was seen 

close to shore in this area at about 69°50' N; 164°33' W (See Figure 

6). A breeding record was discovered by Dr. Ross Johnson of the 

University of Alaska near the top of r~.ngmakroq Mountain. The female 

parent and one chick a few days old were collected by ~~. Max 

Thompson. This data will be fully reported by the Terrestrial Birds 

Project. 

Parakeet auklet (Cyclorrhynehus psittacula) 

This species is doubtfully recorded from Kotzebue Sound. 

Several individuals were seen .and tentatively identified as para

keet auklets (See Figure 6). 

Crested auklet (Aethia cristatella) 

Two sightings of this species, totaling six individuals, were 

made about 18 miles west of Cape Thompson but most observations were 

made farther south. Hundreds we~e seen in the Bering Straits near 

their breeding sites on the Diomedes. A single crested auklet was 

seen off Port Clarance. (See Figure 6.) Many auklets were observed 

on the voyage which could not be positively identified because of 

poor visibility. This was particularly true in Bering Straits near 

the Diomedes. 
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Least auklet (!. pusilla) 

Least auklets were obse0ved only in and near the Bering Straits 

on August 26 where they occurred in considerable numbers. Visibility 

was poor at the time with waves up to 10 feet high and winds gusting 

up to 40 m.p.h. from the northwest and accurate determination of 

abundance was not possible. (See Figure 6.) 

Horned Puffin (Fratercula corniculata) 

This species was found almost everywhere that murres were found 

(see Figure 12) but in much smaller numbers. Horned puffins did 

outnumber murres in the vicinity of Puffin Island in Kotzebue Sound 

where the cliffs apparently support large numbers of puffins but 

few murres. Data on feeding areas are inconclusive but it appears 

likely that puffins resemble murres in this respect. 

Tufted puffin (Lunda cirrhata) 

This species was rarely seen except near Cape Thompson, Cape 

Lisburne, and the Bering Straits area (see Figure 13). It is not 

an abundant breeder at Cape Thompson. It is more numerous at Cape 

Lisburne and reached its greatest abundance in the vicinity of the 

Diomedes. 



Figure 12. 

Abundance, distribution, and movements of horned puffins 
as observed from the M. V. BROVJN BEAR: August 6 to 
August 28, 1960 

Key: (all entries) 

Abundance 

0 = 1-5 
0 = 
0 = 

Movement 

some 
hundreds 

C = circling 

Arrows (indicating direction of flight. and number of birds) 

5mm.= 1-5 
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Figure 13. 

Abundance, distribution, and movements of tufted puffins as 
observed from theM. V. BROWN BEAR: August 6 to 
August 28, 1960. 

Key: (all entriea) 

Abundance ~ 
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Movements 
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Arrows (indicating direction of flight and number 
. of birds) 

5mm = l-~ 
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CENSUS 

Census computations are well advanced. Census photographs were 

utilized extensively and are numerous. Enlargement and counting of 

these photographs is time consuming and is approximately 20 per cent 

complete. The results of the census will be fully reported in J~ne. 

It appears, however, from partial analysis, that no drastic population 

changes have occurred since the 1959 breeding season. 
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FOOD HABITS 

Nearly 700 stomachs were taken in 1960; these include stomachs 

of both adults and young of the most abundant species. Smaller 

numbers were taken of the less abundant species. Three persons have 

been sorting these samples since September and this phase is nearly 

complete. Dr. James E. Morrow of the University of Alaska is currently 

identifying the vertebrate remains. Invertebrate remains will be 

sent to an appropriate specialist when arrangements in progress are 

complete. Food organisms and fragments collected from ledges and 

from beaches beneath the colonies will be identified by the same 

persons. Pellets and fecal collections were extensive; work on these 

samples will begin upon completion of stomach sorting. 

An attempt will be made to present a full analysis of the food 

habits data from 1959 and 1960, including correlations with eco

system concepts, offshore observations, and oceanographic data in 

the June 1961 report. 
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ESKIMO UTILIZATION OF THE SEA-BIRD COLONIES 

Eskimo utilization of the sea birds and their eggs in 1960 was 

largely confined to the activities of two parties from Point Hope, 

although occasional passing parties shot a few birds thrqughout the 

open water season. No egg collecting parties from Kivalina appeared 

this year. Daniel Lisburne and a party of about seven from Point 

Hope arrived in two boats at about 0300 July 5 to hunt murres and 

caribou and to collect murre eggs. Seventy-five murres and 1,143 

eggs were counted by ourselves and the collectors. Murres were shot 

with .22 caliber rifles and ihcluded 69 thick-billed murres and six 

common murres. No distinction was made between the two species by. 

the members of this party; in fact, the persons we talked to did not 

realize two species were present. The preponderance of thick-billed 

murres is due to the locality in which the birds were shot (the· -west

northwest end of Colony 2) in which common murres are less abundant 

and nest higher above the beach than thick-billed murres. This party 

proceeded to Chariot Site, stopped and continued south a short distance. 

They arrived back at Cape Thompson at about 0330, July 7, collected 

an estimated 100 eggs and departed for Point Hope. 

The second party from Point Hope, led by Allan Rock and 

totaling six members, arrived at our camp at 1930, July 6, intending 

to stay for about eight hours. We stayed with this party until they 

left to return to Point Hope at 0400, July 7. Two hundred-forty-five 

eggs were counted as they were removed from the west-northwest end 

of Colony 3, and an estimated 400 to 600 eggs were removed from 

Colony 4. Some of the eggs removed from Colony 3 were within a well

circumscribed area. This area was kept under observation in sub

sequent-weeks to obtain data on re-laying (see Ecology and Breeding 

Biology of Thick-billed and Common Murres). Murres were shot from 

the beach of Colony 5 but were unavailable for examination by the 

investigators. Allan Rock estimated that about 60 had been killed. 

These were probably mostly thick-billed murres because of the greater 

abundance and accessibility of this species at that location. 



Eggs were eaten in small numbers by the first party while they 

we:re at the cliffs. Utilization of eggs and birds and their role in 

the economy of Point Hope is more appropriately the province of 

D. C. Foote snd will not be considered here. 



ECOLOGY AND BREEDING BIOLOGY OF THICK•BILLED AND COHMON MURRES 

This section represents a summary of observations on the breeding 

biology and certain aspects of the ecology of thick-billed and common 

murres at Cape Thompson. Some aspects of the ecology, such as population 

dynamics, including mortality, and diurnal activity rhythm, deserve 

special consideration, and will be discussed in the June, 1961, report. 

Quantitative data presented in this section on morphology and changes 

in internal organs were obtained from collection of specimens at weekly 

or bi-weekly intervals. Numerical data on laying, hatching, departure 

of chicks from ledges, and similar population phenomena were obtained by 

detailed observation of two ledge areas, each containing approximately 

50 pairs of murres of both species, where individual eggs and chicks 

could be mapped or marked. Methods of obtaining other quantitative data 

are discussed under the appropriate section. 

This summary of the biology of the two species of murres is presented 

at this time since these species comprise the major portion of the breed

ing bird population at the Cape Thompson cliffs. Similar summaries for 

the other breeding species will be presented in the June, 1961, report. 

Comparisons £! Measurements ~ Weights 

Measurements of culmen length, distance between nostril .and bill tip, 

wing!length (flattened), and tarsal length were taken on all adult birds 

collected during 1960. These measurements are summarized for both 

species of murres in Tah}P. 1. In the thick-billed murre 1 measurements 

. for nostril to bill tip and for tarsal length were significantly greater 

in the male than in the female (0.05 and 0.01 levels, respectively). 

Storer (1952) noted significant differences between sexes in tarsal 

length, culmen length, and bill depth, with males showing greater values 

in all cases. No significant differences were found in wing length in 

either study. 

In the common murre, wing length was found to be significantly 

~reater in males as compared with females (0.01 level). Other comparisons 

between sexes were not significantly different. Storer (1952) found 

significant differences in culmen length and bill depth, but not in wing 

length or tarsal length. 

When compared, average measurements of the two species showed sig

nificant differences in all cases. Common murres had significantly 
I 



TABLE 1. External measurements (in millimeters) of adult thick-billed and common murres collected at 
Cape Thompson colonies during 1960. 

Measurement 

Culmen 

Nostril 
to 

bill-tip 

~ving 

Tarsus 

Sex No. 

79 
58 

137 

80 

59 

139 

80 

59 

139 

80 

59 

139 

Tl1ick-billed l'brre 

Hean + St. Error 

38·3.:!:0.23 

37.6.:t,0.26 

38.0.:t,O.l8 

31. 3+0 .18 

30.7.!_0.19 

3l.O,:t0.14 

223.6,:t0.72 

223.2,:t0.85 

223.4.:t,0.55 

37.2,:t0.20 

36.4.;t0.20 

36.9,:t0.15 

··.Range 

33.4-42.7 

33.1-43.5 

33.1-43.5 

28.3-34.8 

28.0-34~6 

28.0-34.8 

208-236 

201-235 

201-236 

33.5-42.1 

32.8-39.8 

32.8-42.1 

Common lvlurr e 

No. · .·Mean + St. Error 

39 44.9.:!:0.29 

37 44.2.:!:0.33 

76 44.6+0.22 

39 

37 
76 

41 

38 

79 

41 

38 

79 

38.8.:!:0.27 

38~2.:!:0.24 

38 ·5.:!:0.18 

216.7_:t0.88 

215.3+1.02 

216.0+0.67 

38·5.:!:0.24 

38.0.;t0.29 

38.3.:t,O.l9 

Rance 

41.6-49.4 

40.6-49.3 

40.6-49.4 

35.6-42.0 

35.9-41.0 

35.6-42.0 

202-229 

201.,.228 

201-229 

35.8-42.1 

34.0-41.1 

34.0-42.1 
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longer culmen, nostril to bill tip, and tarsal lengths, and significantly 

shorter wing lengths than thick-billed murres (0.01 level in all ·cases). 

These differences between species, especially in bill length and 

wing length, are probably related to differences in feeding niche,although 

food habits studies by previous workers have not shown any clear-cut 

differences. 

Weights were taken of all adult murres· collected at Cape Thompson 

during 1960. The amount of subcutaneous and abdominal cavity fat 1·1as 

recorded on a scale of five classes (class 1 - no visible fat; class 5 -
excessive amount of fat). 

·weights of adult thick-billed and common murres are summarized for 

bi-weekly periods and for the summer as a whole in Table 2. Weight 

differences between sexes of these species were not apparent. Common 

murres, however, averaged significantly heavier than thick-billed murrcs. 

Since the weights of males of the two species were only slightly different 

(not significant) th~ overall species difference is related to a large 

difference between the weightsof females of the two species. 

Weights of both males and females summarized over two-week periods 

fluctuated markedly (Figures 14 and 15). Comparisons betHeen weights 

during different periods were in most cases not statistically significant. 

The drop in weight of female thick-billed murres between May and the first 

half of June was significant (0.05 level). This drop was also shown by 

male thick-billed murres but not by common murres, possibly because of 

the small numbers of this latter species examined during this part of the 

summer. The drop shown by female common murres between the first and 

second halves of August was also significant (0.05 level). This general 

drop was present in male common murres and in male and female thick-billed 

murres. The fact that in the thick-billed murre changes during the summer 

are similar in both sexes suggests that these changes are not entirely 

random fluctuations. 

Determination of the cause of these changes in weight is difficult. 

The decrease in weight between May and early June, corresponding to the 

pre-nesting period of cliff occupation, may indicate a weak development 

of daily feeding patterns at this time, or possibly that sea ice condi

tions limited favo:r.a.hl.A fP.P.d.ing areas in the vicinity of the cliffs. 
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TABLE 2. Average weights in grams of adult male and female thick-billed 
and common murres throughout the summer of 1960 at Cape Thompson 
colonies. 

Sex Period Thick-billed Murre Common Murre 

No. Av. Wt. + St. Error No. Av. Wt. + St. Error - -

May 8 1001.0 + 16.70 0 -
June 1-15 6 966.8 + 26.60 0 -
June 15-30 24 1000.5 + 14.74 14 971.6 + 20.04 -
July 1-15 14 955.1 + 15.56 14 977-2 + 8.38 - -

IJ) July 15-31 7 1003 .. 7 + 26.39 2 966.5 + 39-50 Q) - -
~ + + cd. Aug. 1-15 7 967.0 28.03 5 1051.6 37.48 :a: - -

Aug ~e. 15-31 10 925.5 + 20.87 2 904.5 + 2.54 - -
Sept.l-15 3 940.7 + 55.25 4 981.8 + 26.10 - -

Total Summer 79 975·5 + 7-87 41 980.8 + 10.28 - -

May 10 972.3 + 9.08 3 995-3 + 8.18 - -
June 1-15 7 895·7 + 20.29 1 1017 -
June 15-30 11. 1001.0 + 29.04 8 1021.5 + 45.43 - -

IJ) + + Q) July 1-15 14 950.1 - 19.98 6 1009-3 - 14.75 -,_. ~ 
cd 

July 15-31 4 981.2 + 25.09 983.0 + 6.00 s - 2 -Q) 

r:.. Aug. 1-15 2 974.5 + 17.51 7 984.6 + 13.68 - -
Aug. 15-31 4 886.8 + 19.50 8 940.8 + 15-39 - -
Sept.l-15 8 908.0 + 19.39 2 ~87-5 + 53-51 - -

Total Summer 60 949.8 + 9.41 37 988.9 + 11.62 - -
All 
birds Summer 139 964.4 + 6.12 78 984.6 + 7-68 - -
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The second marked decrease in weight occurred between the 

last half of July and the end of August, corresponding to the period when 

most adults were feeding chicks. This decrease may indicate that during 

this period much of the food obtained by adults is diverted to the chicks, 

resulting in a less favorable energy balance for the adults. Adults of 

both species showed this decrease clearly. 

Weight changes offer a good index of the energy relations of 

birds throughout the summer period, since much of the change in weight 

is due to increase or decrease of food stores (fat). To understand fully 

the pattern and cause of these changes it would be necessary to use care

fully standardized collecting techniques and to examine l·arge numbers of 

birds. Weights from marked birds which could be recaptured would be 

extremely useful. 

The scale used to measure fat condition proved unsatisfactory 

in giving a picture of changes in fat reserves during the summer, due 

largoly to its :=mhjective nature. In general, birds showed intermediate 

amounts offat (class 3), with occasional individuals showing moderate or 

excessive amounts. Crippled birds which had apparently been starved for 

some time showed little or no visible fat. 

Plumage and Molt 

Birds collected on the cliffs from the first arrival on May 2 

through the end of the summer were in complete breeding plumage •. 

During the summer of 1959, a thick-billed murre in winter 

plumage was collected on July 14. In 1960, individuals in almost complete 

winter plumage were seen in the water at the base of the cliffs on July 

29 and August 16. One thick-billed murre in winter plumage was collected 

on August 3 by D. Johnson about two miles south of Ogotoruk Creek. This 

bird showed slight development of gonads and a weak development of the 

brood patch. It is probable that these birds in complete winter plumage 

are first-year, non~.breeding birds. 

From July 20 through the first week of September, 1960, 

occasional thick-billed murres were observed which had traces of white 

feathers on the throat (typical of winter plumage). Whether these are 

non-breeding adults or simply early-molting breeders is not certain. 
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On August 20, E. J. Willoughby, aboard the vessel BROWN BEAR, collected 

two individuals, one vTith white feathers on the throat, and one apparently 

in the process of molting the primary feathers. The former possessed a 

well-developed brood patch which was in the process of regressing, 

suggesting that it was a breeding bird. The latter showed no trace of 

.a brood patch and only a slight degree of gonadal development. 

On July 12, 1960, a male common murre was collected on which the 

feathers of the ventral side of the post-ocular groove were white-tipped. 

There were no white feathers around the eye itself, as. in the typical 

"bridl ed 11 form of the common murre, which has been recorded only in 

populations in the Atlantic Ocean. It is possible that this may represent 

a weak developement of this character, however. A skin was made of this 

specimen and is in the University of Alaska Museum. 

On August 30, 1960, a completely albino thick-billed murre chick 

was found dead on the beach of one of the colonies. Development of the 

chick was equivalent to that of other chicks which were entering the 

water and it is probable that this individual had attempted to do so, 

but had not succeeded in reuniting \vi th its parents and had died of 

exhaustion. Storer (1952) does not list any completely albino specimens 

of the thick-billed murre, although partial albinism has been recorded 

several times in the species. The skin of this individual has been 

placed in the University of Alaska Museum. 

Winter~ Early Spring Activities 

The winter status of murres in the vicinity is not completely known. 

Scattered observations, mostly from Point Hope, indicate that small 

numbers may regularly be present throughout the winter in open leads 

in the ice. During the winter of 1959-60, observations by D. C. Foote 

at Point Hupa indicated that over 100 birds remained in the area in 

places where open water was available. Rev. Lawton, a resident of Point 

Hope, states that if open water is present, murres are also likely to be 

present (Sea-cliff Birds report, December,l960). The relative status of 

the two species of murres is not known, but it is probable that the bulk 

of records, if not all, are of the thick-billed murre. 



An increase in numbers of murres in leads and open water areas took 

place during the last half of April in 1960, and preceded the arrival 

of birds at the nesting cliffs. Between April 20 and 25, L. M. Belson 

observed flocks of murres, ranging from 25 to 75 birds each, flying 

north in the vicinity of Point Hope. These flocks totaled about 1,300 

birds. On April 25, W. 0. Pruitt noted several flocks of murres and 

eiders, totaling about 500 birds, between Point Hope and the mouth of 

Angahyoukuk Creek. The first murres were reported at Kivalina by a 

whaling crew on April 26 (fide D. J. Saario). Many of these observations 

may have represented birds moving north to the vicinity of other colonies, 

but their presence indicates that extensive movements and an increase of 

numbers took place during this period. 

Pre-nesting Period of Cliff Occupation 

Thick-billed murres first arrived at the Cape Thompson cliffs on 

May 2, 1960. Large numbers were present at the initial observation, 

but the proportion of the total breeding population represented could 

not be determined. Common murres were first se.en on May 10, but may have 

arrived as early as May 2 and been unnoticed. The pre-nesting period of 

cliff occupation extended from the date of arrival through June 27, when 

laying began in both species. 

It is possible that many of the murres were paired on arrival at 

the cliffs. or that pairing took place shortly after arrival. Copulation 

was observed on May 2 and on each succeeding day of cliff occupation by 

the birds. Nest site selection also took place during this period. 

The early part of the pre-nesting period was characterized by alter

nate periods of a few days duration in which birds were present in large 

numbers or almost totally absent. Periods of presence at the cliffs 

averaged 2.8 days in length (ranging from 1 to 5), while periods of ab

sence avera.ged 1. 7 days (ranging from 1 to 3). In early May the first 

visits were limited to the daylight hours, but during the latter part· 

of May birds began to remain through the night in increasing numbers. 

The controlling factors of these periods of presence and absence 

are not clear. Uspenski (1958) has suggested that arrival at the nesting 

cliffs is related to ice conditions. It is therefore possible that sea 

ice movements, resulting in changes in location of open water feeding 
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areas, may influence numbers at the cliffs. Local weather conditions 

may also be important in these fluctuations. 

Superimposed upon this pattern of presence and absence at the cliffs 

was a daily activity pattern. This diurnal pattern will be discussed 

in more detail in the June,l96l,report, but in general it involved a 

build-up of numbers during the afternoon and evening hours and a decrease 

in numbers during the morning hours. During June,fluctuations in numbers 

of several days duration continued but became reduced in magnitude. 

During this same period the diurnal pattern, pro?ably related to feeding; 

became more prominent. During this period a strong attachment for the 

nesting ledges developed and a regular daily feeding rhythm centered at 

the cliffs was establi~hed. 

The nature of territorial behavior in murres is not clear, although 

it is obvious that territories, if present, must consist of a very 

limited area. Aggressive behavior on the nesting ledges is common and 

often leads to active fighting in which the individuals may leave the 

ledges and continue fighting in the water for long periods. Pairs o.f 

these birds captured in the water proved to be males in all cases (five 

observations). Observations by Johnson (1941) indicate that when eggs 

are moved some distance from their original location, the adults tend 

to move them back, indicating an attachment not only to the egg, but 

to a specific section of the ledge. It is probable that a minimum de

fended area does occur, and that it is related to both a specific ledge 

area and to the location of the egg or chick, since these are subject 

to some movement due to the absence uf a definit~ nest. 

During the pre-nesting period, open water areas along the shore at 

the base of the cliffs and pools in the ice close to shore were inten

sively utilized as "loafing" areas by the birds. Murres were occasionally 

noted on the ice along the shore, in most cases as a result of inability 

to gain sufficient flying speed on departing from the cliffs. On areas 

of smooth ice many of these birds were able to take off. In some cases, 

especially where the ice was uneven,they were apparently unable to do 

this. Murres injured in rock falls on the cliffs or in striking the ice 

were frequently noted on the ice near the cliffs. 
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Egg-laying and Incubation 

Eggs of both species of murres were first found on ledges in 1960 

on June 27. However, on June 26 two female thick-billed murres were 

collected, each containing a r·ecently ovulated ovarian follicle, indicat

ing that some laying probably occurred on this date. In 1959 the first 

layings were observed on July 9-10 1 which were the first clear days 

following a stormy period. In 1960 laying was initiated on days of 

almost complete overcast. Uspenski (1958) has reported that egg-laying 

in murres is closely associated with sunshine. 

Egg-laying continued through the end of July, although many of 

these late layings represented replacement of eggs by birds which had 

lost them through falls or predation. The peak of initial laying 

occurred between June 27 and July 6 (Figure 16). 

Both thick-billed and common murres lay a single egg. No nest is 

constructed, and the eggs are therefore laid on bare ledges, usually 

in level or depressed areas where the chance of rolling off is reduced. 

During the week preceding laying, murres were on several occasions noted 

holding or manipulating small pebbles with the beak. This activity has 

been variously interpreted by other observers as representing vestigial 

or incipient nest building activity. After laying, some observers 

(Uspenski, 1958) have observed a tendency of adults to place small bits 

of rock under the egg, between it and the cliff adge. This was not 

noticed in birds at Cape Thompson. It is doubtful that this activity 

has functional significance of importance in preventing eggs from falling 

off ledges. 

Both adults incubate, and the egg is not normally left unattended 

by the parents. The close approach of an observer, however, will cause 

the departure of many incubating birds. The level of disturbance 

necessary to frighten an incubating adult from the egg is least at the 

beg.i.:n.ning of the incubatjon period. 

Data on the stage of development of the reproductive organs and 

brood patches throughout the course of the summer were obtained from birds 

collected at regular intervals. At the time of autopsy,testes of males 

were rilmoved. A.nd lengths of the major and minor axes' measured. Ovaries 

were removed from females, and the diameter of the largest follicle was 

measured. Both testes and ovaries were. preserved for possible future 

examination. 
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From measurements taken on. testes at the time of autopsy, the 

approximate volume of these organs could be calculated using the formula 

for a prolate spheroid (V:4/3 7T ab 2). Data on volume of testes of thick

billed murres were summarized for bi-weekly periods over the entire summer 

(Table 3, Figure 17). Maximum development was attained during the first 

half of June, about two weeks before the first eggs were laid. The 

volume then declined gradually until in the first part of September 

values were below those obtained in May. Data for common murres were 

summarized in the same manner (Table 3~ Figure 18). Data on common 

murre males are lacking for the early part of the summer, but testes 

volumes from late June through early September were similar to those of 

thick-billed murres. 

Data for diameter of largest ovarian follicles of females was also 

summarized by bi-weekly periods over the entire summer for both species 

of murres (Table 4~ Figures 17 and 18). Maximum follicle size occurred 

in both species during the last half of June~ corresponding to the period 

when laying began. Follicle size declined regularly after this period. · 

Maximum development of gonads of the two sexes did not occur at the same 

time. The physiological basis of this difference is not known at present. 

The stage of development of the brood patches of all adult murres 

collected was recorded. Measurements of size and drawings of location 

and appearance were made. 

Development began with the loss of feathers on separate, oval.areas 

on either side of the mid-ventral line of the posterior part of the 

abdomen. As development proceeded these areas united and formed a single 

la·rge brood patch. Brood patches were similar in size and location i:t:l 

males and females and in both species of mu.rres. In thick-billed murres 

the maximum width, measured along the body curvature, averaged 60.1 mm.; 

and the length, measured alo11g the midline, averaged 34.4 mm. In the 

oommon murre the maximum width averaged 57.7 mm.and length 33.4 mm. 

These measurements are from birds showing maximum development of the brood 

patch. 

Development and regression of brood patches was divided into arbitrary 

stages and each bird classified on this basis. This scale was based on 

the following criteria: 
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TABLE 3. Volume of testes (in cu. em.) of male thick-billed and 
common murres throughout the summer of 1960 at Cape Tho~pson. 

Species Period Left Testis Right Testis 

Av. vo1.± St. Error No. Av. vol. ± St. Error No. 

May 8 0.65 + 0.16 8 0.51 + 0.17 - -
June 1-15 6 7.16 + 2.26 6 5.08 + 2.20 - -
June 15-30 23 4.48 + 0.41 21 3·35 

+ 0.30 - -
Thick- July 1-15 14 2.07 + 0.44 14 1.77 + 0.26 - -
billed July 15-31 7 0.76 + 0.21 6 0.72 + 0.13 Murre - -

Aug. 1-15 8 0.26 + 0.03 8 0.23 + 0.03 - -
Aug. 15-31 10. 0.17 + 0.03 10 o .• 1o + 0.01 - -
Sept. 1-15 3 0.14 + 0.02 3 0.16 + 0.03 - -
May 0 0 

June 1-15 0 0 

June 15-30 11 3.11 + 0.31 13 2.21 + 0.21. - -
July 1-15 14 2.51 + 0.24 14 1.66 + 0.21 - -

Common July 15-31 2 0.56 + 0.38 2 0.34 + 0.24 - -
Murre 

Aug. 1-15 4 0-32 + 0.05 0.45 + 0.24 - 5 -
' 

Aug. 15-31 1 0.11 2 0.16 + o.o6 -
Sept. 1-15 4 0.21 + o.o4 4 0 .• 12 + 

0~02 - -
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TABLE 4. Average diameter (in millimeters) of largest ovarian 
follicle of female thick-billed and common murres through
out the summer of 1960 at Cape Thompson. 

Thick-Billed Murre Common Murre · 
Period 

No. Av. diameter ± St. Error No. Av. diameter ± St.Error 

May 10 3.67 + 0.46 3 . 4.13 + 0.19 - -
June 1-15 7 5.43 + 0.68 1 5.1 -
June 15-30 11 8.06 + 1.37 8 10.54 + 1.22 - -
July 1-15 .. 14 6.57 + 0.61 6 9o47 + 1.50 - -
July 15-31 4 4.52 + 0.45 2 6.25 + 1.10 - -
Aug. 1-15 2 3.10 + 0.40 8 4.82 + 0.27 - -
Aug. 15.31 4 2.88 + 0.24 8 3.00 + 0.19 - -
SP.pt. 1-15 7 1.99 + 0.25 2 2.60 + o.oo - -



Class 0 - No evidence of brood patch development. 

Class 1 - Loss of down and some contour feathers, beginning 

in separate areas on either side of the midline. 

Class 2 - Almost complete loss of down and most contour 

feathers; vascularization beginning. 

Class 3 - Complete loss offeathers, heavy vascularization 

(maximum development). 
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Class 4 - Regression beginning with down appearing; especially 

around edges; sheaths of new contour feathers appearing. 

Class 5 - Most of area down covered~ contour feathers beginning 

to break out of sheaths. 

Class 6 - Complete regression, appearance as in class 0. 

Stages in development of brood patches of common and thick-billed 

murres, based on the above classification 9 were summarized over bi

WAP.kly periods for the entire summer (Table 5, Figures 17 and 18). 

Brood patches were absent in males and females of both species during 

May and the first half of June. Development began in late June and was 

maximum in most birds throughout July. Development in common murres 

appeared to be somewhat later 9 but this difference is probably not 

significant. Regression began during August, but was not complete by 

the first week in September when collecting of large numbers of birds 

was discontinued. 

The length of the incubation period was not determined precisely, 

but observation.s on marked plots allowed approximate periods to be de

termined. The period between first observed laying, on June 27, and 

first observed hatching,· July 30, was 34 days in the thick-billed murre. 

The first laying of common murres was on June 27 and the first definite 

hatching on August 1, giving a period of 36 days. Inidividual incubation 

periods for birds on mapped plots were determined to within several days. 

Theoe incubation periods are summarized in Table 6. 
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TABLE 5· Brood patch development of adult thick-billed and common 
murres of both sexes throughout the summer of 1960 at 
Cape Thompson. (See page 37 for description of class values.) 

Males Females 
Species Period 

No. Av. class value No. Av. class value 

May 8 0.0 10 o.o 
June 1-15 6 0.0 7 o.o 
June 16-30 25 0.9 11 1.0 

Thick-billed July 1-15 14 2.2 14 2.6 

Murre July 16-31 7 3.0 4 3.0 
Aug. 1-15 8 2.9 2 3.2 
Aug. 16-31 10 4.2 4 3-9 
Sept. 1-15 3 5-5 8 4.4 

May 0 3 o.o 
June 1-15 0 1 o.o 
June 16-30 14 L2 8 1.0 

Common Murre July 1-15 14 2.8 6 3.0 
July 16-31 2 3.0 2 3.2 
Aug. 1-15 5 3·5 7 3.6 
Aug. 16-31 2 4.2 8 3·7 
Sept. 1-15 4 4.8 2 5.0 



TABLE 6. Individual incubation periods of murres (both species) on 
mapped plots at Cape Thompson during the summer of 1960. 

Le~th of Eeriod Number of cases 

31-39 days 6 

28-37 days 5 
28-33 days 3 
31-36 days 1 

Witherby, ~ al. (1944) indicate, from a nuinber of observations of 
I 

different workers, that incubation periods of both species are approxi-

mately 28-35 days, with some variation from locality to locality. On 

Novaya Zemlya, Uspenski (1958) found, with careful observation, a 

variation of 30-35 days for the thick-billed murre (19 observations), 

and 32-34 days for the common murre (4 observations). 

Loss of eggs during incubation was heavy. The most common cause 

was falling from ledges. Disturbance of birds by approach of observers, 

and especially by close approach to the cliffs by aircraft, often re

sulted in loss of large numbers of eggs. Predation by other birds, 

mostly glaucous gulls and ravens, was a second major cause of egg loss. 

A number of minor factors were also responsible for some mortality, in

cluding predation by foxes and probably weasels, formation of pools of 

water around eggs following storms, high winds, falling of eggs into 

crevices resulting in damage to the egg or inability of the adult to 

incubate them. High waves during storms may have washed eggs from low 

ledges in certain localized areas, but since most murres do not nest 

below about 30 feet,this loss was probably small. 

Eggs lost through falls or predation, or by removal by humans, were 

often replaced by the birds, especially if the loss occurred soon after 

the initial laying. Figure 19 shows replacement of eggs on a ledge from 

which eggs were removed by native hunters. On July 6, all eggs present, 

approximately 87, were taken. New eggs were found on the ledge during 



s:: 
0 

-P 
s:: 
QJ 
rn 
QJ 
H 
p.. 

100 r·--, 
I 

90 

' I I 
80 L1 

i I I 
70 

i I I --

I 

1 
'60 i--· i 

I 
I 

-1 
! I 

50 1-; 
I I 

40 I . 

(I I 
30 I 

] 20 
I 

I 
10 - ~ 

I 

! 

5 7 9 11 13 15 17 19 21 23 2 5 27 2 9 31 2 4 6 

July August 

Figure 19. Replacement by murres of eggs removed 
by native hunters from ledges at Cape Thompson on 
July 6~ 1960. 



56 

the succeeding few days, although these probably represented some initial 

layings by many birds. The rate of replacement was greatest between 

July 19 and August 5, indicating that replacement in most cases does 

not occur until about two weeks after loss. Similar observations were 

made. by Uspenski (1958). 

Hatching and Ledge-life of the Chicks 

The first hatching of thick-billed. murres was recorded on July 30, 

1960, and of common murres on August 1. Pipping of the eggs was noted 

1-2 days before final emergence in seve·ral cases. Hatching continued 

through the first week of September. Many of these late hatchings were 

the result of replacement layings by adults which had lost eggs. The 

peak of hatching occurred between August 3 and 13 (Figure 20). 

At hatching the chick is covered with a thick coat uf down, and it 

is able to move short distances soon after.hatching. Mortality is high 

during the first few days after hatching due to falling of chicks from 

the nest ledges. 

Both parents feed and brood the chick. The chick is not normally 

left unattended except for brief periods when the chick is nearing the 

age of departure from the ledges. Whole fish were fed to the chicks,. 

and, in all cases observed, only a single fish was brought to the chick 

at one time. 

Chicks remained on the ledges approximately three weeks. The length 

of this period was determined for a number of marked chicks, and was 

between 19 anr:l. 25 days for the thick-billed murre. Two common murre 

chicks remained on the ledges for at least four weeks, suggesting a 

somewhat longer period of occupation for this species. Data from these 

marked chicks are summarized in Table 7• 

TABLE 7, Duration of ledge occupation by marked murre chicks at 
Cape Thompson during the summer of 1960. 

Species 

Thick.-billed 
murre 

Common murre 

Length of 

20-23 
22-23 
22-24 
22-25 
19-24 

20-23 
28+ 

occupation Number of cases 

days 4 
days 1 
days 1 
days 1 
days 1 

days 1 
days 2 
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Departure of Chicks from the Cliffs 

Murre chicks leave the ledges at a relatively early stage of develop

ment. The down feathers have not been completely replaced by contour 

feathers, and the primary feathers of the wing are still incompletely 

developed. Although no attempt was made to follow the development of the 

chicks in detail, measurements and weights were obtained from a number 

of chicks collected in the process of leaving the ledges (Table 8). 

Common murre chicks showed heavier average weights and greater develop

ment of the primary feathers at the time of fledging. 

TABLE 8. Average weights and measurements of thick-billed and common 
murre chicks collected while leaving ledges at Cape Thompson 
during the late summer of 1960. 

Species No. Weight Culmen Nostril to Tarsus Length of 
* (grams) (mm.) bill-tip (mm.) 5th primary 

(mm.) (mm.) 

Thick-billed 
Murre 6 121.5 18.4 13.5 31.1 27.7 

Common Murre 4 179-9 19.5 14.6 32.9 34.6 

* length out of sheath 

The greater weight of common murres when entering the water may be 

related to the longer period of cliff occupation of chicks of this 

species (see previous section). Uspenski (1958) has noted similar 

differences in weights of chicks of the two species, and he states that 

considerable variation in weight at departure is shown in different 

localities. He also indicates that chicks tend to lose weight during 

the few days preceding departure. Although detailed data was not ob

tained on this point, it should be noted that a thick-billed murre chick 

collected from a ledge on August 19, 1960, weighed 183.1 grams, which 

was well above the average for departing chicks of the species (see 

Table 8). Pennycuick (1956), however, did not observe any decrease in 

feeding rate of thick-billed murre· chick preceding departure. 
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The first indication of. departure was the observation of a lone 

thick-billed murre chick swimming in the water below the cliffs on 

August 18. This chick was able to dive and swim well, but was not 

accompanied by an adult. On subsequent days increasing numbers of chicks 

were seen, in most oases accompanied by ~dults. The first definite 

common murre departure was .noted on August 26, although it is probable 

that some departures took place before this. 

Departure continued at least through September 17, when chicks 

were last seen on the cliffs. Adults of both species were observed as 

late as September 23, and it is probable that these birds were tending 

chicks until this date. The main period of departure~of chicks of both 

species extended through the last week of August and the first week of 

September, with a peak about September 3 (Figure 21), as determined by 

departures of chicks from mapped ledges. 

Following departure from the nesting ledges and entry into the 

water, the chick is joined by the parents, and both parents and chick 

immediately swim out to sea. Departure of the chicks and adults is 

therefore coincident. 

Departures took place in greatest numbers during the evening hours, 

between 1800 and 2300 hours Bering Standard Time. Departures along a 

limited area of beach were recorded on the evenings of August 21 and 23. 

Approximate light readings were taken simultaneously to give a general 

indication of changes in intensity during the count periods. These data 

are given in Figure 22. On both evenings departures reached a peak 

about 2100 to 2200 hours. 

The actual departure of chicks from the ledges is spectacular and 

has been described by a number of observers (Perry, 1940; Kay, 1947; 

Keighley and Lockley, 1948; Uspenski, 1958). These observers, however, 

have given no detailed description of the behavior involved, and in some 

cases have described the process inaccurately or teleologically. Recent 

studies by Pennycuick (1956), and Tschanz (1959) have included accurate 

and detailed behavioral descriptions of this event, however. 

An analysis of the behavior of adults an~ young in this process 

involves description of 

a) the stimuli which release jumping by the chicks, 

b) behavioral patterns which tend to maintain proximity of adult 

and chick, 
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c) behavioral patterns which direct the chick to the water, and 

d) behavior patterns which effect reunion of adult and chick if 

separation occurs. 

Fisher and Lockley (1954)~ summarizing observations of a number of 

workers, state that adults, probably the parents, call to the chicks 

from the water beneath the cliffs, and they indicate that the chick is 

stimulated to jump by this call. Uspenski (1958) states that the adult 

induces the chick to jump by flying down from the ledge, in a sense 
• 

"coaxing" the chick to follow. Observations of the present workers 

indicate that neither of these interpretations is correct. 

Observations from the base of the cliffs where descent and landing 

of the chicks could be seen and from locations where the chicks could 

be seen leaving the ledges indicated that one or both parents were always 

present on the ledges at the time of jumping,. Descending chicks were 

always followed closely by one or more (as many as four) adults, at 

least one of which the chick later became closely associated with, in

dicating that this was the parent. 

Detailed observations were made on the jumping of seven chicks 

which were observed for some time before jumping. In all cases, the 

chick was observed to jump first, immediately being followed by one or 

more adults. In all of the seven instances, one or both parents were 

present on ledges near the chick~ and in no case did the adult "coax" 

a chick by flying first. 

In five of the above cases the chick was unattended by the parents, 

but birds which later reacted as parents were present on nearby ledges, 

within about 5-10 feet. In these situations the unattended chicks began 

to move about the ledges and eventually began to give a loud, clear, 

double-noted whistle, usually termed the "jump-call." This calling 

c.ontinued for a period of several minutes to a half hour. During this 

period the chick usually approached the edge several times and eventually 

jumped. 

Two closely observed instances of jumping involved chicks which 

had been left unattended for short periods (several minutes to a half 

hour) but which jumped while one adult was in close proximity. Adults 

moved slowly from the chick toward the edge of the cliff, hesitating and 

looking back at the chick. The chick followed and attempted to approac~ 
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the parent, but was not actually brooded by the adult. After pausing 

at the edge of the cliff for a few minutes, the chick jumped, with the 

adult immediately following. In these cases, although the parent was 

present, parental attention was not given. The adult appeared to show 

a conflict of tendencies to brood the chick and to leave the cliff. 

Jumping is the result of the maturation of certain behavior patterns, 

and the occurrence of a specific stimulus situation which releases these 

patterns. Jumping by the chicks represents the reversal of earlier re

sponses to the cliff edge and is essentially an adult response. Young 

chicks seek shelter in the deepest part of the ledge when the adults are 

frightened from the ledges. Chicks which have fallen from the ledges 

prematurely attempt to climb upward. Thus a basic change is indicated 

in response to the cliff edge which is probably the result of internal 

changes affecting the development of behavior and/or gradual changes in 

the relationship of parent to chick. 

A change in the relationship of parent to chick is suggested by the 

fact that during the period immediately preceding jumping, chicks are 

frequently left unattended for varying lengths of time. Observations 

of Uspenski (1958) on loss of weight before departure also suggest a de

crease in attentiveness. Pennycuick (1956), however, noted no decrease 

in feeding rate preceding departure, and in the present study departing 

chicks were found in many cases to have appreciable amounts of food in 

the stomach. It is, however, possible that during this period a weakening 

of the attachment of adults to the chicks and to the cliffs in general 

occurs, as indicated by decreased attentiveness, and possibly by the 

fact that adults show a reduced attachment to the location of the chick 

(presumably the nest site) when resting on the cliffs. 

The specific stimulus situation which releases jumping may be re

lated to changes in temperature or light. The operation of these factors 

may be influenced aloo by lack of parenta.l attentiveness. Calling of 

adults, not speci~ically the parents, on the water and ledges and calls 

of other chicks, may also contribute to the stimulus situation. 

After jumping the chick descends rapidly at about a 45° angle, 

beating its wings rapidly. Descent of the chick apparently releases 

a strong following response in the parents and they immediately fly 

after the chick, following it closely with an awkward fluttering flight. 

This strong following response tends to maintain proximity of chick 

and adult. 
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Two vocalizations are important following landing in maintaining 

or regaining proximity of adult and chick. One is the loud whistle of 

the chick ("leap call"), which may be termed the "chick location call." 

The other is an adult call which may be termed the "adult location call" 

and which may be paraphrased "arrrrrrrr-ali." After descent these calls 

are given by chick and adult and result in movement of the two birds 

toward each other. 

When the chick lands directly in the water, the reunion is easily 

accomplished since the adlll.t also lands close to the chick. When the 

chick lands on lower sections of the cliff reunion is more difficult. 

Chicks landing some distance up the cliffs run downhill and eventually 

tumble down slides and lower sections of cliff to the beach. After 

reaching the beach the chicks immediately run to the water. 

In these situations adults most frequently continue flying and 

land in the water close to the shore. Some adults land on the beach 

or even some distance up large slides, close to the chicks. The parent 

then precedes the chick to the water, sliding along on its belly with 

wings outstretched. Location calls are given by adults after landing 

in the water or·on the beach. Chicks begin giving the loud whistle 

after landing. Individual recognition of these calls by both parent and 

chick apparently facilitates reunion. 

After reunion, calling by both birds continues for some time. The 

chick follows the adult closely, swimming close to the side. of the 

posterior part of the adult's bodyL 

During the time when chicks are leaving the ledges in numbers, groups 

of adults are often present in the water at ihe base of the cliffs, 

calling continuously. These groups were best developed along sections 

of the cliffs where separation of adults and chicks took place in a . 

large number of cases. It is probable that many of these birds repre-. 

sented adults which had not become reunited with chicks. These groups 

may also have contained adults which had lost eggs or chicks earlier 

and loafing birds. Some of these groups were ~ntered around lone chicks, 

either unclaimed chicks or those accompanied by parents. In some in~ - ~ 

stancex adults were noted to pursue and peck at these chicks. 
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On early morning visits to the cliffs very few adults and chicks 

were seen in the water indicating that the majority leave the vicinity 

of the cliffs immediately after departure from the ledges. 

Mortality of chicks during departure from ledges was high. The 

chicks are protected by a heavy pad of feathers on the breast, and al

though most birds landing on the beach were uninjured, some chicks died 

of injuries sustained when they struck the beach in areas of loose, 

angular rock. Probably the greatest cause of mortality, however, was 

failure of the chicks to become reunited with the parents. This was 

most noticeable in cliff areas where many of the chicks were unable to 

fly directly into the water, and thus became separated from adults. 

These chicks frequently returned to shore in a weakened condition or died 

in the water and were washed ashore. Some mortality was apparently due 

to premature departure from the cliffs. 

Ecological Relations of Thick-billed and Common Murres 

Relations between the two species of murres deserve special study 

since it is apparent that there is considerable overlap in many of their 

niche requirements. Determination of the extent of competition between 

these species is very important in determining possible effects of 

habitat modification. 

The g~ographical range of the two species is not identical,with 

the thick-billed murre being, in general, more northern in distribution. 

This suggests the presence of certain basic differences in the ecology 

of the two species. That these differences may be partly in the_feeding 

niche is suggested by a general correlation of range limits with ocean 

isotherms (Sergeant, 1951), indicating a possible correlation with ranges 

of food organisms. 

Differences in food habits have not been clearly demonstrated. 

Part of this is due to the fact that few good studies have been made of 

the food utilized by both species in the same locality. The most ex

tensive data, that of Belopolski (1957) in the Barents Sea, do not show 

any marked difference in food habits. Perhaps data from the present 

study will shed light on this problem. 
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Differences have been noted by several observers in the nesting 

sites of the two species (summarized by Sergeant, 1951). Common murres 

more frequently nest on broad, flat, and in general m·ore extensive . 

ledges, while thick-billed murres are apparently less rigid in site 

requirements, nesting as well on small ledges and crevices. In the 

present study common murres were most abundant in areas of the cliffs 

composed of more massive, resistent dolomitic limestone. This type 

of cliff was characterized by long, continuous ledges. In other areas 

where bedding of the l~mestone was thinner, and was easily fractured, 

forming narrow, discontinuous ledges, thick-billed murres predominated. 

Conclusion 

This summary of observations on the breeding biology and ecology 

of thick-billed and common murres indicates that much additional work 

must be done before predictions can be made regarding the effect of 

any added source of mortality or modification of nesting sites. A more 

complete analysis of population dynamics and the operation of natural 

sources of mortality must be made, as well as an understanding obtained 

of the behavioral factors important in nest site selection before such 

a prediction can be made. The present work is necessarily preliminary 

to this but allows only for the delimitation of a period when minimum 

mortality resulting directly from a major explosion could be expected • 
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