
I. SW.21ARY OF OBJECTIVES, CONCLUSIONS, AlW I.!-fPLICATIOIJS 
HI'rH RESPECT TO OCS OIL AI!D GAS DEVELOPr~HT 

The main purpose of this study is to determine the actual size of 
seabird populations nesting on the Pribilof Islands. 

St. George, the reost important of these islands for birds, has about 
48.1 km of cliffs all of vhich are used for nesting by 11 species. 
Seabird n~~bers on this island vere considerably dovn in 1975 from the 
"millions" reported there in the past. The main least auklet colony 
held over 200,000 birds, the main murre cliffs appeared to hold over 
4oo,ooo, and 10.6 kn of the lower cliffs had about 40,000 breeding 
pairs of 11 species. 

St. George nov represents the principal nesting ground of the red
legged kittiwake in .Horth America, much smaller m.L":lbers being found 
on nearby St. Paul Island. (Unknovn numbers have been reported on the 
Komandorskie Islands.) 

The principal threats to seabird populations on St. George posed by 
petroleum exploration will be (a) disturbance of the ledge-nesting 
species by people or aircraft if the island is used as a local or 
regional base of operations a.."ld (b) potential spillage at or near the 
birds' reain feeding area (56°37'30"N, 169°ll'W) a shallov area (about 
2-5 fathoms) 13.7 ¥~to the northeast. 
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II. Il:ITRODUCTIO~I 

A. General ~ature and Scope of Study 
No systematic census or population estimate of the seabirds of the 
Pribilofs has ever been attempted, although for almost a century 
ornithologists have reported their numbers as in the "millions." 
The project proposed here is to provide enumerational data on what 
supposedly is the largest aggregate of colonial birds an)~here in 
Uorth America, as a baseline on ·which to estimate any subsequent 
effects and environmental impact of petrolet:l'11 exploration and 
deYelopment on the birdlife of tnis part of the Bering Sea. 

The information required to meet this objective will consist of 
(a) actual counts of cliff-nesting species in the main colonies on 
St. George and St. Paul islands and (b) estimates (with confidence 
limits) of the numbers of puffins and auklets that nest in burro~s 
on St. George and St. Paul. 

The population estimates of the burrowing species should be available 
by 30 September 1976, although the confidence limits on these cannot 
be predicted at this time. The enumeration of ledge-nesting species 
will depend on (a) our success in getting photos of the cliffs 
during the birds' nesting season and (b) the tLme required to analyze 
these photographs after they are developed. With presently available 
techniques, it will t~~e some months to analyze these pictures. The 
project is actively exploring a new method to expedite this analysis. 

B. Specific Objectives 
The primary task of this study is to define a major biological popu
lation which is subject to potential impact by petroleum exploration 
and deYelopment in the Bering Sea. The particular objectives of the 
project are twofold: 
(a) to obtain precise estimates, for as many species as is practical 

within the time framework of this study, of the breeding seabirds 
on the Pribilof Islands, and 

(b) to explore the possibilities of obtaining refined estimates of 
those additional nesting populations that do not readily lend 
themselves to conventional census techniques. 

c. Relevance to problems of petroleum development 
Seabirds, because of their large numbers and high visibility, are 
valuable indicators of the health of a marine ecosystem. Because of 
their importance in the ecosystem, and their high vulnerability to 
oil, their numbers are a natural index to the effect of oil on the 
biology of the area. Birds will be among the first species to be 
affected by oil pollution, and the techniques to monitor their 
numbers are now being developed. A repeatable census technique or 
techniques for colony seabirds is essential to understanding the 
ef'fccts of oil a:.d gas development on the outer continental shelf. 



OrnithoJogical investigations o:' the Priuilofs began in 1872 when 
Henry i::lliot ( 1881) descri oed "the va:::;t mlr.loers of vater-fmrl," 
their disappearance in •,.;int-er, and the considerable tc>.king of eggs 
by the Aleut people. As evidence of t:ne latter, six men on 
5 July li:H2 at Halrus Isla."ld loaded a 4-ton-ca.pacity boat "down to 
the water's edge"wi th murre eggs collected in less than ti1ree working 
hours. Elliott regarded least auklets as present by the "millions," 
but he also encountered thick-billed murres in "immense multitudes," 
the males circling St. George as "a dark girdle of birds more tha.'1 
a quarter of a. mile broad. and thirty miles long." Gabrielson reported 
that in his opinion 11St. George Island, considered as a whole, contains 
the greatest aggregation of breeding birds" he has ever seen and 
that ''the least auklets are the nost num.erous in the swaming millions 
of birds" (Gabrielson and Lincoln, 1959; 506). 

IV. STUDY AREA 

The study area comprises the islands of St. George, St. Paul, Otter, and 
Walrus. Colonies are found on all cliff areas around the islands, among 
talus slopes at the bases of cliffs, and among beach boulders. In the 
past, murres nested on the flat plateau on \.falrus I d. In 1975, we con
centrated our field vrork on the main avian concentrations, which are on 
St. George. Here about 48 k.m of cliffs offer immense opportunities for 
seabird nesting (J:'able 1). 'Yne major shallow area in the nen.rby sea 
has a depth of about fathoms (3. 7-9.2 m) extending over about 1 km 
by 0.5 k.m. 

'.ffie \..reather on the Pribilofs during the breeding season is primarily 
fog and wind ~rith a.lruost consta.'lt rain early in the season. 

V. SOURCES, HE'lliODS, .. \;W E.ATIO::iALE OF DATA C.:OLLEC'l.'IO~I 

The seabirds nesting on the Pribilofs consist of six species that nest 
on eli ff ledges 

'l'hic%-billed murre, ~ria loavia 
Corr,mon nurre , .!:!_. aal~ 
Black -legged ki ttiwa:.'l:e, Rissa tridactvla 
Red-legged kittiwake, R.~~e-virostris 
Fulmar, Fulmarus glacialis 
Red-faced cornorant, Phala.crocorax urile 

and five species that nest underr;round 
Parakeet auklet, C'Jclorrhynchus psittacula 
Crested auklet, Aethia crista~ella 
Least auklet, A· pusilla 
Horned puffin, .Fratercula corniculata 
'lufted puffin, Lunda cirrhatr:. 



Table 1. Tv-pes of Cliffs on St. Geor,g;e Is. 

Cliff Har:.e of Height Length 
itratum ifo. cliff Exposure (m) (km) 

A (40-100 ft) [12.2-30.5 q,] 
1. Village \·l I:i 12.2 3.5 
2. Village E N 12.2 1.5 
3. Zapadni Beach N sw 12.2-24.4 0.55 
4. Tolstoi \i (l:!:ast Cliffs) E 12.2-24.4 1.0 
5. Zapadni Bay So. w 24.4 1.6 
6. Zapadni Bay to Maynard Pt. sw 24.4 2.4 

Total length 10.6 

B (100-200 ft) [ 30.2-61 mJ 
7. .Haynard Pt. - Zap. Bay S\·1 48.8 3.5 
8. Rush Pt. sw 36.6 0.5 
9. H. Tolstoi to Pinacle Pt. N 24.4-61 0.468 

10. Sealion Pt. (s. ~olstoi - Garden Cove) SE 30.5-61 3.0 
Total length 7.460 

c (200-300 ft) [ 61-21.4 mJ 
11. Pinnacle Pt. to 3 Boulders Pt. NE 61 0.460 
12. Tolstoi Pt. (3 Boulders-So. Tolstoi) B 61 1.8 
13. Red Bluffs- Zapadni Bay mv 61-91.4 3.2 

Total length 5.5 

D (300-400 ft) [91.4-122 mJ 
14. Garden Cove SW (Black Cliffs) SE 61-122 2.5 
15. Cascade Pt. ?IE SE 91.4 3.6 
16. Umanaqgula Bluffs s 91.4 2.9 
17. Dalnoi Pt.--Samlalogh Ridge N 97.5-140.2 5.3 

Total length 14.3 

E ~4oo-6oo ftl !122-182.2 mJ 
18. Fox Castle W to Dalnoi w 140.2-182.9 1.7 
19. Rush Pt. to Fox Castle sw 182.9 2.0 
20. First Bluff ll 146.3 1.7 

Total length 5.4 

F (600-1000 ft) ~182.9-308.~ mJ 
21. liigh Bluffs ll 122-308.5 4.8 

Total length 4.8 

Total length km 48.1 



Ledr~e-nesting SIH~cics .. --ri1he convention[tl method of COUilting cliff--nest 
birds on island situations has been to photograph the birds from aircraft 
(Nettleship 1975). There has been some conjecture as to how to interpret 
these data, since under various conditions a pair may be represented by 
more than two birds. In censusing murres, the c~~adian Wildlife Service 
tries to photograph murres before the nonbreeders arrive (late-June or 
early July in eastern Canada) and at the same date ~~d hour each year 
(Nettleship, pers. comm.). In this approach, the Canadians assume each 
bird equals one pair. The bias in this assumption may be cancelled out 
in year-to-year co~parisons, but the potential bias remains real in 
single-year data. 

To understand this potential bias and to be able to correct for it, we 
explored ledge attendance by counting birds on a given series of ledges 
on different days and at different times of the day. 

Photographs of the cliffs on St. George were carried out for us by the 
U. S. Fish and Wildlife Service in 1975, and 306 aerial photos were turned 
over to us by Dr. Janes C. Bartonek in December. 

Burrow-nesting species .--The sampling scheme for censusing occupied burrows 
has been worked out by B~dard (1969) whose technique was to lay out 
quadrats 14.2 by 14.2 m, the observer stationing himself 40 or more meters 
away between 5 and 8 A.M. during the few days preceding laying (and coin
ciding with minimum daily attendance of immature birds in the colony and 
maximum activity of breeding birds on the surface of the slope). This 
involves making tallies every 30 minutes during the 3-hr. period on 
three successive days. Tnis procedure further involves (1) ignoring 
the highest count in each series in order to correct for abnormal values 
resulting from disturbance and (2) averaging the 2nd; 3rd; and 4th-highest 
census figures for each quadrat. 

Reference areas.--In order to provide future indices of population change 
on these islands, we selected 

(1) small but well-described sections of the cliffs that could be 
recensused in the future; and 

(2) observation points where major flights could be counted. 

The location of 15 reference cliffs is shown in Figures 1-2, ~~d their 
coordinates are given in Table 2. 

Observation points are located in the same figures and their coordinates 
set forth in Table 3. 

General.--The scientific party for this study consisted of the following 
from the University of Wisconsin: Joseph J. Hickey (Professor of Wildlife 
Ecology), F. Lance Craighead (research assistant), and Ronald C. Squibb 
(undergraduate field assistant). The party arrived on St. Paul on 14 June, 
was held up by fog, and reached St. George on 21 June. Hickey left on 
14 July, Craighead on 8 August, and Squibb on 13 August. 
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SLa-r.ion 
J-:L 

:r.:nth··:: Cliffs 
V\·JCT') 

ZBC15 

ZNC75 

ZND75 

ZME75 

ZPC"{5 

Zt.ffiT5 

PPC7) 

3BC75 

Partial Cliff's 
MCL75 

PPL75 

FBA75 

Fl3B75 

RFC75 

8 

Table 2. Coordinates of ~ifteen Reference Cliffs 

Islo.nd 
Stratum 

A 

A 

A 

A 

Village 

Village 

Zapad.11i 

Zapadni 
(First 

\lest 

East 

Project cio. 
Local ~f<L."'!le 

;·io. l 

iio. 2 

no. 3 
Beach H. 

I~o. 6 
tmmrds Rush Pt. 

524 meters) 

(First 545 meters) 

(First 1,346 neters) 

(Hext 1,573 meters) 

(Total 2,919 neters) 

B and C No. 9 
Kitasealogh to Pinnacle Point 

c No. 11 
Pinnacle Point to 3 Boulders 

A No. 13 
Murie Cove Ledges 

c Iio. 9 
Pinnacle Point Ledges 

E :l'o. 20 
First Bluff' Ledges 

(area A) 

(area B) 

i'lo. 1 

A Rosy Finch Cove Ledges 

Point 

Coorclinates 

563612] to 
16936011.-J 

563625~~ to 
1693115\-l 

563420~-i to 
1693958-;,r 

563448N to 
16940h2\{ 

563446H to 
1694042W 

5o3446N to 
1694042W 

563454N to 
1694200W 

563448N to 
1694042H 

563554H to 
1692842\-1 

563552~; to 
l692802W 

56325Dl'l 
1693913W 

563552~{ 
1692Bo2w 

563614ri 
1693710',{ 

563614a 
l693'(llW 

563609li 
.... /~ , .... _... .--. ~ \ -"' 

5636ooA 
1693)00'.--l 

563GlOI'i 
1693155·w-

5631+4811i 
1694042¥1 

5634521i 
169hllZ..l 

563452ii 
1694118W 

563'•541i 
169420m{ 

563514r'i 
1694332W 

5635ll+a 
1694332W 

5o35?21l' 
1692802H· 

563548~-J 
1692742W 



Table 3. Coordinates of Least Auklet colony an.d Flie;ht-count 
observo.tiort points. 

Station no. 

Least Auklet Colony 
URC75 

Flight Observations 
LAF75 

Mi~F75 

loco.l name 

Ulakaia Ridge 

Airstrip, Least Auklet Flights 
to Colony 

Staraya Artel Observation Point, 
!v:iurre Flights, East to West 

coordinates 

563513J 
1693230~>[ 

5636o6a 
1693300W 

563612il 
1693554'd 

() 
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Figure 3. Cliff Section 
of Red Bluffs, SE co&at 
of St. George Is. (shovn 
also on figure 1) height 
300 rt. (91.4 m). 

Tbia co&atline ia u.ed 
by nesting: 

thick-billed murre 
common murre 
red legged kittiwake 
black legged kittiwake 
red faced cormorant 
fulmar 
tufted puffin 
horned puffin 
parakeet &Uklet 
leut auklet 
cre•ted &Uklet 
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Figure 4. Cliff Section 
of High Bluffs, N. coast 
of St. George Island 
(shown also on Figure l1 
height 900 ft. (274.3 m) 
upper 300 ft. ooscurea 
by fog. 

Seen from land, this 
coastline is used by 
nesting: 

thick-billed murre 
red legged kittiwake 
black legged ~ittivake 
red faced cormorant 
fulmar 
tufted puffin 
horned puffin 
p&rakeet aultlet 



12 

VI. RESULTS 

Aerial.PhotograKhs.--A photographic survey of the cliff-nesting birds on 
St. George was run by the U. S. Fish and 1-lildlife Service on 1 August 1975, 
a relatively clear day on the island. ~ne resulting 306 positive prints 
were turned over to us in December by Dr. James G. Bartonek of USFYlS. 
Two examples of these prints are illustrated in Figures 3 and 4. 

Quadrat Counts.--No progress was made in laying these out. A number of the 
talus slopes, including part of the great Ulakaia Ridge (famed for its 
nesting colony of least a~~lets) were covered with snow throughout June 
and July. Field work on St. George did not begin until 22 June when 
nonbreeding birds appeared to be everywhere present on least auklet nesting 
sites. 

Reference Cliffs and Reference Ledges.--Fifteen cliff study areas were laid 
out (Table 2) and subjected to repeated censuses. In 
reporting on these reference cliffs, we have used a series of symbols 
(Table 4) in order to tighten up the tables of data that follow. The 
actual observations on entire cliff sections are set forth in Tables 5-9; 
those on partial cliffs are given in Tables 10-13. 

Flight Observations .--A virtually complete count of the flight of least 
auklets from the sea in to the fa"tl.ed colony on Ulakaia Ridge was obtained 
on 1 July (Table 14), and additional data on evening flights were secured 
on 22 June and 11 July (Table 15). For roughly comparable evening periods, 
the successive totals were 

22 June 
1 July 

17 July 

38,357 
50,940 
33,130 

Counts of the murre flights along the north shore of St. George were 
carried out for brief periods on 25 J~~e, 30 June, and 1 July (Table 16) 
by two men and then by a single observer on 3-6 July (Table 17). 
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Table 4. Symbols Used in This Report 

CA. 

F 

hole 

Black-legged kittiwake 

Crested auklet 

Common murre 

Fulmar 

lieight of cliff (in m) 

crevice- or hole-nesting bird 
observed in front of crevice 
or hole 

riP liorned puffin 

K Kittiwake (species not distinguished) 

L Length of section (m) 

LA Least auklet 

M !l.urre (species not distinguished) 

il Nest 

PA Parakeet auklet 

pr n Pair observed on nest 

RC Red-faced cormorant 

RK Red-legged kittiwake 

s N Single bird on nest 

sec Section measured 

sit Sitting bird 

std Standing 

TM Thick-billed murre 

tot Total 

TP Tufted puffin 

w Width of beach 

Ttroughout the tables, a dash indicates that no counts were attempted. Numerical 
observations are handled as follows: 

479 no. of birds observed 

(53) no. of nests observed 

[47] no. of birds presumed brooding or incubating 

vlhen three such numbers are used, as for kittiwakes, the first number is always 
the total and includes the other two. 



Station iTtTC75 

-

Date Time 

July 0930-1000 
-1030 
-1100 
-1130 
-1200 

"~ot<lig/ 0930-1200 

2 August 1300-1330 
-1400 
-1430 
-1500 
-1530 

~ a./ 
~ota:f-' 1300-1530 

Table 5 . Census Data--Stratum A 
Cliff No. l 

Village \-iest--Cur:mlati ve Data 
from Staraya Artil Pond to North Rookery 

Length--1.2 kn, by tape 

17·1 c~:. RK I BK F 

300 4 55 (16) (14] 15 (9) [6] 0 

415 36 96 (54) [39] 24 (10) [4) 0 

176 0 40 (7) [4] 69 ( 42) [ 26] (11) 
196 65 32 (13) [4] 63 (30) [27] (33) 
136 4 67 (9) [9] 187 (112) [ 78] (42) 

1.223 109 290 ( 99)E_{ TO] 358 (203) [1411 (86) 

19 191 (13) [13] 44 c·n [ G] 0 
450 19 68 (40) [36] 34 (21) [8] 0 
140 0 86 (4) [ 4] 81 (1+2) [32] (22) 
272 209 113 (13) [5] 138 (c(6) [52] (41) 
177 7 20[\ ( 5) [5] 172 (80) [45] (42) 

1,31!'( 2511 666 (75) [63] 469 (226) (143] (105) 

HP TP PA CA 

2 0 34 0 
0 0 12 0 
1 0 16 0 
3 0 19 1 
3 0 22 1 

9 0 103 2 

7 1 80 1 
7 0 73 0 
1 0 8 0 
') 
c 0 70 1 
7 I+ 34 0 

24 5 265 ?. 

a/ Total birds of all species: 27 July--2, ; 8 August--3,174. When only nests 
are counted for kittiwakes, the totals are 2,005 and 2,340 respectively. 

b/ 
This included the start of nests; on 8 August such started nests were not 
counted. · 

LAr~J\C 
351 ( 1) 
10,(14) 
24 I I 0 
21 0 
59 (1) 

149 (22) 

9 (7) 
2 (lh) 
3 0 
0 0 
1 ( 1) 

15 (22) 



,. 

3tati on VEC75 
'l'al!lc 6. Ccn~us J)ntn--:.JLrnt.ur'l 1' 

Cliff ,io. 2 

v .i:.us t Cli ffs--Cu.r:-.ulat.i ve .:Jata 

Lengtil--1..073 bl 1 by tapq 

Date '..L'ir.lC L i i \: r··.,f 
.!.l: Ct·l BK RK 1'\ 11C I' A CA 

) July Sec, A. (W. end to "Pahoehoe Pt") - counted from cliff top 

1"10-00 .-1 -I -Hoc I 64 22{1) 22(4) (4) - - -
" 

--~ I 

11 July E:_/ Sec. B. ("Pahoehoe Pt" to E. end) - counted from bench 

~723-18241 - - - y 96 164(110) G5( ) (59) 13(3) - -
--- = -· -
20 J entire cliff counted from bench with exception of E. extreme 
sea 0-l; IJ-400-30 3 m - - 454 23 110(53)[38] 34(6)[5] (13) 6(3) 96 11 
1it:;ht fog; -1)00 180 m - - 686 14 87( 46)[ 31] 35(lh)[1;?] (49) 1 12 h 
COlL'YLed fror, -1530 190 m 23m 17m 57 0 3(1)[1] 2 0 2 15 2 
W. enJ to -1600 290 m 10m 22m 294 25 22 ( 11)[ 8] 33 ( 12)[ 7] (12) 0 0 0 
.!:;, end. -1630 140 m - - 47 0 22 ( 2 )[ 2] 81 ( 8) [ 4] ( 8) 0 0 0 

'i.1ota1 !:.:_1 IJ-400-1630 1,073 m tl~ 38 62 244(113)[00] ll85( 4o )[ 20 j ( 82) 9(3) 183 17 
-· 

a/ 
Total birds of all species were 2,156 on 11 July and 2,438 on 20 July. :·!iwn only nests are used fc,r 
kittiwakes and cormorants, these totals become 1,889 and 2,156 respectively. 

LA TP 

- -

- 1 

63 [) 

l') 5 
1 0 
0 0 
0 0 

83 '1 

ill' 

-

23 

13 
7 
" (. 

0 
0 

....-,. ~) 
LC 

1-' 
V1 



St~tiun ilo. ZJC15 

:...~t~ 

25 ~ "'.:-'.e 

2'( J u.r.c 

8 J~:iy 

16 :~~~!" 

6 . .: .. ~sus\.... 

10 i·-..-...:...,_:..l.St 

Cli i'f ,;o. 3 

Za.:te.cini Bcaci; .; orth--Cu;nula t i ve Dn. t a !::./ 

incluu.cs cli;:'fs above bcac!1 frm1 beginnins of 
cliffs r.orti1 t.o !~ead1a:,cl wr,ere beach ends and 
-DOU1ciers be:;_c:in. ;:_,cr,t::th--0. 55 lm, i.Jy tape. 

·iir:d..: '.:.M Ci ~ Jh ~~:-~ F HP '1'P PA 

S,i~8-10L~ M: 931 K: 23 11 ry) 
<.L 4 -

lll0-ll30 M: 203 K: G2 7 12 2 ~10 

LL3~-ll)) M: 224 K: 68 6 10 1 ~15 

l23)-l3)5 569 13 43(37) 35(14) 5(5) 0 0 ~15 

lj3~-lG2G 7C0 13 77 ( 3)) )"3~~"9 r(9) 0 2 23 
i ~ ;) J 
-....~-v L..lG 

lJ3v-l~:J5 5L2 n 73(21,) );: ( ]_;:;) 5 ( 10) ll~ (- ') ,-
) '-) 

[9] r -, -) 1 
L..L..JJ [lG] 

0J5'J-lCO'{ 03t~ '1 0(G) 21 4 112 
I - -

[50] 

lJl4-34 - - 40(21..) 65(3) - - - -
[15] [1] 

CA LA nc 

- - - 1,051 

4 )40 1 1,021 

0 370 0 794 

14 855 3 1,652 

0 23 5 1,036 

1 12 E: 806 

0 r 17 

}1 ,124 
u 

- - -

Mean of 2nd-, 3rd-, 624 11 55 65 9 16 3 112 2 311 5 1,613 
and 4th- highes!-
counts of birds 

s aoe for nests 28 11 7 46 

a/ This cliff had extensive snow drifts covering many.of its talus slopes right into 
August. The auk1ets were quite often seen on these snow banks, a."1d most of them 
undoubtedly were non breeding birds. 



Station ZMR75 
T:ti.Jle 8. Ccn~~us Data--Stratur:, /1. 

Cliff l'lo. 6 

..;:.J.te ':..'iL.e T h ~-i ' " ('I~ ~ 
.!..){.,. b!'~-~i P!': .! ... 1\ .. -4.1 

1,' ( . ) :cc ;·} /~ (' ,·\. L/\ ,, F J..J .Lr.;. '-'• . ·' 
·---"'· ·-· --

Partio.l Count ()24 1:1 ) Station Ho. Z!v1C75 

b ._T'J.J..y 0940-1005 5) 30 m 43 0 (17) 5 (2) (1) 0 8 (' ll!l J t 

-1030 4) 29 tiS 0 1G Ct) 0 0 0 1 G () J: Cl ~ . 
. ) 

-101.7 40 25 2tl -· 0 15 (ll) 0 0 0 () 0 1 ~ ~~ r> 

-l13J 110 20 1;.4 0 ')~"'' (1)) 11 (h) (l) 1 13 7:1 ' '( ..:..c ~ 

-11)0 J.~ (.) 3SJ 0 22 (16) 2 ( 2) ( 5) 0 7 () 10 r ., 
j j 

-1200 Go 19 11+2 2 4 (2) ') (0) (')' 0 0 7{") ._, 
<. '-I ! ·I ,J 

-1300 127 23 2C2 8 ( 2;::) 2 (1) ( 5) 0 ') 0 
L. u r; 

-132'( 39 19 12G 17 '{ (2) 0 0 0 0 12 () " J, 'J 

~~--- -··- -
;.'otal 0940-1327 524 23.5 903 2~[ 146 (92) 22 ( () ) (14) 2 104 () (00 1 ;:q 

--. 

Partial Couut (545 J:...) Station il'o. ZHD'75 

21 July Od45-. 950 54) 1035 52 124 ( 86) 3 ( 2) (6i) 2 3:> 0 JhO ' J7 J. 

Complete Count 
a/ Part A (first 11 34G J.1 )- Gtation Ho. Z~'iE75 

)' _j_ July Qo45-0930 d27 15 109 ( ·rG) 3 (2) (G1) 2 22 0 l(J() l 
-1000 1110 354 37 62 (39) 0 0 (13) 1 3) 0 11() Cl t") ~~ 

c.:,) , 
381! (20) ( ) lt1 -1030 0 33 0 0 0 1 1:: 

104:>-1120 23G 21 r:l 23 ~ 72) )1+ Gs (36) G2 (37) ( 1 ), J 1 0 1~7 1') ?10 7 3~' - ul - t, ; J. .) 

I 
:>ubt.otal 0845-1120 l34Gm 2290 lOG 269 (171) 65 ( 39) (231) 3 211 l 1G 6Elo 13 

I ' -
'lable continued on next page 



lablc 8 continued 

~~rt ~ (next 1.573 ~) l_[ _____ 
r_:t i;

4 
.. (; L li H ti'!' ~ C)' J!( DK-I'i m: m:JJ F(N) RC P!t c·' ~~- T:' -~~~ .... ·~-·· ..;::1te " 

1\ 

;) 5-llJO 1),) m 22 m. )2:0) 0 ) (4)[1] 7 (4)[2] ..., 1.;) n 1 } JC L 

-1130 17 ")"') T(O ( )()( [ 38] 9'' (50) [ 0 l, r. l, 1,:_1 () ? ;." '-'- ~~ 
., 

21 )20 108 (48)[2o] 19 (7)[5] 0 0 20 0 l ''I' n J l; -I' 

1230-1300 140 10 19 7)6 41 27 ( ) [ l? J G (1)[0] a 0 
, n -'-

-1330 22S1 20 16 88t..l 72 T (5)[1+] c 0 0 (41) 0 3 -~ .. , (l ,: ( '} 
r· 
) 

-1400 140 21 18.5 12 96 ( 4o) [ h3 (18H24J (GG) 1 10) (l ') c, .. · 
-1l~JO 113 10.5 rr 670 0 53 ( 24 )[ 

, 
1 (o)[oJ ( ) 0 0 'I l "'; 

J 
I 

-' .) 

-1500 "l'' 12 1l+G 74 (40)[32] 0 0 0 (25) 1 n () LC c' 

-1)30 157 21 12 17 110 (72)[43] 21 (6)[4] ( ) 7(5) ')") 
L·.r.. 0 ]() 0 

-1GOO 140 24 8 l') (G) ()l 02 ( 39 )[ ]l, J ( ~n) 1 1 (' 0 ? .,0;_~~ ... .:~- J ,_ l) 

12(~39( St~btotal 1045-1600 lj;73 - '(738 438 534( )[22 ~] ( 125 )[ 101] (3G9) 10 910 ·r 
Str.:.tion No. ZPC75 ~ ___ ... ...._.,,.,. ... ,.-

'l.'Otc.:..~. b/ ?-iJ1'1 - 10028 544 ( l+83 )[ 110] 353(1G4)[101] (Goo) 15(5) Go; J,S C) (1 15 :~77 

ro'l" ;2.1 c>.nd '-5' j' u\ y 1 

- Station :~o. ZMH75 

:::.! Inc1uue::; )4)-l:: area atove. 

~/ The total birds for all species was 14,858; when only nests are included for kittiwakes and connorants, 
this drops to 14,349. 



Station NumberG PPC75 
3BC75 

Table 9. Ccnr;us JJaLa--~!trata B u.nu C 

Cli f'fs ;ro. 9 und 11 

Total lcn,;tlt o. 4G/J ami o.lJGO J.-J·,l, by tare 

.1..111te ~ i:~.~ L j i :-i l.H~ ilr~-;j Fr~ Hr'--1i " ( ') t' d 

20 Jur,e Cliff No. 9: frotn "trail uown" (r~i tascalocl! to Pinnacle Pt. 
:,.,inU. 

I 7 h.nots l2~)-1420 468 m 59 m 783 K: 5r{2 KN:(342) -
Si-i 

Cliff No. 11 from "Pinnacle Pt. 11 to "3 Boultlers Pt." 

1)20-1750 460 m 
6h I 4382 1 K: 

8G9 i(H: ( 1, 59) -
' 

I 
24 JuJ.y Cliff No, 9: from lftrail down" (Kitusealogh) to Pinnacle Pt. 

light 1040-12051 . 1093 556(310) f(ll'() 14 
fog I 

' . - - - -- ---- - ------- ·--··------ .. --- '---· -----

-- r--..., 

:;c 1 ~ /\ C•~ L'\ [t ~ . ; 

l I 

--

111 ( 82) - - - -_.., ___ 

(20) - - - -

(90) 1+9 ll ? ~;() - () 

. -· - -~-- ---- ----- ~--

!-·· 
\(.; 



20 

Station ~o. NCL75 Table: lJ 

Leo..l,::.:c :\tt.t.?:~:.i<~::ce (Ol:llL~~: 1
J.

1Lic.:k-;.::i.J...LC:c. ::urres 
i:lacc: :iuric Cove (LJ.iff uiviucu id,o t;v:o c;roups of 1ectges: 

81Li uO\-.'er) • 

.uirus classil'ic<i n.s si ttir;.t; or ste.r;c_ing. i;o corr::non rnurres observed., 

lO Juh 
14 Ju.L:,' 

1G July 

18 July 

c1oucly, 
vis. fair 

20 t/ 

c1cud~r, 

fog, 
drizzle 
er.tire period 

~ime Sit ~tnd. 

1050-1100 46 
l130-4o 55 
1205-10 51 

9 64 
949-1000 43 

1005-10 
1019-24 
1032-36 
1047-5l 
1103-08 
lll'(-22 
1134-38 
114iJ-54 

152 
48 149 
61 13!.. 
65 132 
63 
66 121 
64 132 
76 128 

1403-09 

40-53 
1)04-09 

10-23 
33-36 
l:{-52 

1Go4-oe 

1703-00 
18-22 

65 126 
63 123 
6J 115 
67 123 

107 
12'( 

76 120 
7D 123 
G:, 1h1 
'(3 

72 ) 
6'( 14i.l 
Gl~ li+9 
68 143 
62 117 
62 121 

Tot, 

197 
189 
107 
196 
201~ 

191 
186 
184 
190 
200 

1~6 
201 
20G 
216 
21'( 

215 
213 
211 
179 
183 

455-50 
515-20 54 

33-37 57 
o~ 

603-05 76 

74 lOG 
o1 135 
T6 133 

3 C6 
33-30 

r~ u;; 
55 131 
63 129 
79 137 

COntinuc:u O!l r .. cxt l~a~:e 

'l'ime 

925-28 
945-47 

1000-04 
1015-18 
1030-32 
1045-46 
1100-02 
1115-17 
1131-33 
1145-47 

1400-02 
15-17 
30-33 
45-4'( 

1500-02 
15-17 
30-32 
45-47 

lG00-03 

30-33 
~~::>-Ln 

1'(00-03 
15-17 
30-35 
l.fs-48 

500-05 
20-24 
30-33 
45-4'( 

600-03 

30-32 

~ower ~ota ) both 

Sit Stnd. 

annrox. 75 200 
20 74 94 
13 80 
24 TO 

1[.\ 
20 
20 125 
14 128 325 
1T 1 326 
21 123 325 
16 130 319 
15 119 306 
20 100 120 
24 86 110 31~ 

21 99 120 311 
23 105 128 314 
31 102 133 317 
38 101 139 

102 129 
10'( 135 333 
lOG 139 335 

30 111 141 342 
37 106 143 349 
29 111 140 356 
16 14) 362 
24 120 144 359 

97 123 336 
29 98 127 338 
19 116 31~ 
18 11o 136 319 

6 83 89 195 
10 91 101 236 
11 91 102 235 
16 85 101 23h 
20 84 104 235 
19 87 106 235 
13 95 lOS 245 



:_,:;:~-:>er jt. Lo~<~cr 't'ota l 
:.::::.. t..e C'uot; 'i) 

-:. i::,c: t• .• ,~ .. ..--
'"Ct ~ :r-.c ;;it; str: ~ot ....;....~,. .... ..;:. .... ~ ~ 

l - G:..;J-)3 
.• / 

:..~5 45-48 ~--, 07 109 ;? 3~l .::..u (... u_: . .- ,,;.., 
\.l\...} ...__. __ . LL 

7J::,-o; - ,-., - r....~'"' 

700-0j 1G J2 s~J 2:~G L) u_:. .1...LU 

~u-:1 
-.· 61, l3J l~-13 ll ~l 92 2~~2 UU ()_._ 

33-3'{ u5 61 - .·. /' 
...LC..:V 30-33 19 7C 9) 2/)' c.L 

40-5::._ ,- () u__, G5 134 1+5-4£3 15 74 )2 22G 
3u3-oG 66 ,-,. 

tJ) 131 800-03 lt~ 75 ')1 :'22 
10-~2 72 '.)'( 129 1 c 1 ,--1 

_,>-.LO 14 04 9d 2?'( 
33-3(~ 63 Gl+ 127 30-33 19 ·r 0 1)7 224 
40-51 70 5o 120 l+)-4o 22 rr 99 ~~;:7 

)03-CJC 
,_ 

t/J 132 900-03 23 72 )' 227 u_:; .) 

ld-22 cr )ll '')' 
.lL J. 15-Hl 16 79 9) 21C 

3 3- 3'~~ 73 50 123 30-33 23 C8 91 211; 
40-51 63 ,- ') 

tJ.J 126 45-40 20 70 00 21G 
.::_oc3-G7 Cl. --' 122 1000-03 tJj_ 21 I',. 

U.) bC 208 
10-23 Go 59 127 15-18 22 Go 82 209 

103~-30 64 Go 132 1030-33 17 )9 7G 203 
48-51t 64 Go }-:J'> 

.J"- 45-48 18 G5 33 215 
no3-oo 612 t:li 132 1100-03 19 G1+ 83 215 

23 July 1740-45 3G 172 208 171•5-50 10 142 152 3CO 
l7)G-55 36 ll+G 104 1755-loOO 8 1110 11;£) 332 

27 July 1815-20 40 140 180 1820-21 ll 113 117 297 
30-34 1+3 133 176 35-37 ) 110 l ' ,- 291 -.L:J 

sea 2 4s-4o 33 14'( 1Go 49-50 10 109 119 'l()() 
c:...., ./ 

I·~.i;;i: ceilint; 1900-04 46 131 177 1)011-05 16 99 115 292 
vis:c;ooa 15-20 45 120 lGj 20-21 12 101 113 270 

30-35 53 110 163 35-36 9 98 107 270 
45-40 43 104 147 ~9-50 9 92 101 21+8 

2000-0) 43 98 lL1l 2005-0G G 94 100 241 
15-10 44 97 141 18-19 10 89 99 240 
30-34 50 Gll 114 34-35 10 74 84 1:;S 
I r \, r, 40 55 95 43-49 lO ~7 G·r l62 '-'_,>-40 ), 

jl july 15:54-3) 50 158 208 1)30-311 19 12) 144 3)2 
40-52 G4 11+7 211 '•:J-4'( 30 119 l4SJ 360 

sera. 0-1 lC05-00 G~; 14) 2J4 1600-03 34 120 154 3Go 
vis:v. good 1)-23 C7 154 221 15-13 23 131 1)4 375 

3)-3'{ c·r 149. 216 30-32 34 120 154 370 
48-52 sG 150 214 45-4'{ 35 118 153 3G7 

1'{0)-08 71 145 216 1700-04 35 114 149 3(;5 
16-21 G3 15G 219 15-13 33 120 153 372 
34-30 5~ 159 218 30-33 25 133 158 376 
4:)-53 61 153 214 4s-48 20 139 159 373 

16011-0J 72 13') 211 lG00-03 23 131 154 3G5 
13-22 55 134_£/1£39 15-1'{ 31 119 1)0 339 
34-37 52 131 li:l3 30-33 25 111 13G 319 
43-)2 ( C :;_; 132 187 45-4£3 27 109 13G 323 

1904-oC 53 113 1G6 1900-04 21 119 ll+O 306 

continued on next pase 



~:JL•-'-e , 0 ( cont ~ . 
Jate 

f 
jJ., .; u.l~~ 

Q A~. _. 

wir::a ~ ~ 
~ .... f.! .. o::n. .ll. 

::;ood vis. 

vnrer Lower 

t, ~ :Je sit st.n lot time sit stn tot, 

19-22 50 113 163 15-13 22 105 127 
34-:)3 52 105 157 30-32 22 102 124 
49-53 43 107 150 4)-48 23 88 111 

2004-06 47 99 146 2000-03 22 87 109 
18-22 4C 91 137 15-18 25 79 104 
33-35 50 74 124 30-32 16 74 90 
413-51 45 55 100 115-47 13 57 70 

2103-00 54 81 2100-03 1G 37 53 

1049-55 31 137 168 10115-48 23 101 124 
1103-0G 35 130 165 1100-02 94 117 

17-21 35 120 155 15-17 22 92 114 

::_/ Ghroudinc foe;. 

!:J./ Cloudy, for;, urizz1e entire period. 

;:_/ fox in-::.rusior: ( coi.:IJensated by addinp; flushed TH 
to "stn. 11 col.) 

22 

Tot a 
(botl 

290 
281 
261 
255 
241 
214 
170 
134 

292 
282 
2G9 



Station iio. PPL75 Table 11. 

Ledt::e Attendance Counts: 1\i L th•nl.cs, iliurrcc 

unli Cormorants \vith tiur·plcr::cntur:{ Ollservc-ttions on 

Parakeet and Len.st Auidcts. 

Pinnacle Pt. Utudy Arcn (Part of Cliff ;io, ?) 

Hitith: 50 m( Go-lo m E. of Pinn. Ft.); ht: 15-lG n: 

RK BY.' TM 
'l'ot. 'l'ot. '.2ot. rfot. K 

Jate rl'ir1e pr 
., 

s:i Loose .! indi v. pr~~ s:~ Loose J imli v. Sit. :>tan.d ,, 

9 July 1360-1410 11 70 22 ( ) 114 l 3J 10 (39) )0 3 70 
II 1516-155o 10 Llw 21 (7G) 107 5 33 1G (38) 3(3) 70 97 

ll Ju.iy 1000-1023 9 )11 22 (G3) 911 5 ]4 n ( ) <''"' ;).) {7)Y 7G 21.3 

14 Jul:>• 1630-1710 - - - (G4) 101 - - - ( ) 1!8 9(3) (O 75 
I! 1705- 35 7 ;5) 24 (62) 93 3 26 16 (29) 48 6((;) C7 (;6 
II 1o05- ::'0 d 71 16 ( 79) 103 7 25 11 (32) 50 8( "() 63 

1 - July 100•J- 30 16 59 33 ( 77) 1213 2 30 1o (38) 64 81 71 ..t..) -
If llCO- 30 14 61 30 (75) ll9 4 33 21 (37) .- ') 67 59 llc. -
If ll30- 50 1 1 65 22 (76) 109 G 37 15 (43) Gl~ 78 C5 ~..I. -
II 1230-1300 13 v4 34 ( 77) 12l~ 7 28 10 (3)) Go C.3 73 -, 
II 1305-1320 11 Gd 36 ( 79) 126 G 33 12 ( 39) 

l 57 3 61 

22 J,,,., 0500-
.. -}......, 41 0 ( 80) !:_/ 41 24 1 ( 43 )~1 3G V..J-J ..)V· - - 25 - 113 

II 0530- )0 \~ ( 73 )!::,/ 42 23 (3C) 23 91 78 - <+.:: - - - -
rr oGoo-. .17 39 (so)~/ 39 2G (43) 26 G? 82 - - - - -
II 0630- 45 53 (72) 53 1 1 (39) 30 72 - - -
II 0700- 15 Go 5 (81) 69 3) - - - - - - - -

~aclc continued on next puce 

RC 

'l'ot. Rt ., loose ., 

1 r· r 1:· 7 ~)) 

l(:' L' I 1 ,, ( '1--· .~L 

-·· 
lOh l C) _,_ h 

135 -
133 1? 20 
151 1? ,.,,., 

,:, 

152.£/ 1h lC 
L?G - -
lh3 12 15 
13C 1:-:' 1 ':) 

"""-' 

133 12 13 

-
ll;9 - -
169 -
l)lc/ (' - () 

l07b/ r - u 
lo4I/ - 7 

-·--
PA 
-~--

~J n • r-

.l 

r---·. 

---f-(. 
,. 
,l 

J 

·I-

J 

-
;) 
(, 

~) 

-
-
-
-
-
-

ll 
I 
1 ~ 

3 

i\) - ~~ 



Tutle 11 continued. 

--
t<K i·K ·11:.; ~~c 

'lot. 'i.'ot. 'rot. ','ot . 
.~,...:[J,.:. (. .l.i! .. c -· 

j.:!' .. sN 1oc;:;i0: .~:J .i.JlLii V, s~i lOt'~ciC :)r ~ ~ 
·~ 

• 1" 
~; i i.. ~;t ar:d ':.\~t. lllulv. 't L 1oo:.;'' .. 

,; .. 
::::4 - u)J5-:uol. ~) l•l; 31 (7G)a/ ll) l 33 1') (3:)) I"') r•7 0:? l39h/ 

0 r ',.''I, .. 
c,.. !.! ....... } '-! )J - )i -

tt lJ30- 3G l.;:: Gl ( 4G )~j lll J. :_:i, ')•' ( :2') ) .::V )4 u9 " ~ ~ 9)• I ~-

" LL - ...:_) - .J. ~) 

-------· 

I ' . .. 

... J .. ' 
_:_:___, _·..:.--:. :~ ·-

d July 0930- 52 - 37 5) - ()'l 
-'L - 27 21 - 40 - ~57 87 14ll l1 Jl 

tt 1000- 25 ., )+~.' Go ll!t 1 23 25 50 ()6 <l'' 1 ~ 0 n .:: - - - .• L ..l./ u -
II 10J;:)-l1J(J 3 3'( 62 105 23 31 54 611 100 l()l. , " - - - - - ""' 
" 1100- ')(" 1+0 G7 113 1 24 32 )S 7l ~l2 1G3 9 C...) ::; - - - -

------
broou/sit[35] Lroou/sit[1o] 

' . ' seen: 2.J 1 chic~s. a~ C•llCt\.S seen: 
iO A~0USt 1930-2015 1 Jr 65:;:) ( 313) 5}j 104 1 22 4o_u (23)_:!:/ G4 - 51+ 82 1Ji~ l 1)1 

[ll] (10) ~/ 

~/ Nest unoccupied 

b/ Plus 1 common murre 

£1 Plus 2 common murres 

~/ Only completed nests counted; all others in the first 17 lines above defined as any nest site under construction 

£1 Includes 56 adults at 45 incomplete nests 

f/ Includes 24 adults on 17 incomplete nests 

~/ the 10 nests had 21 chicks 



S::.ntio:1 ~io. FB1>75 Table 12 

LcJr.c i\LL(;t}Jft2:Cc Co·~nl~;: 1~i tti, .. ~:tLes and_ :~~urr~!..~ 

.i 1 lat.:e; i·'ir;_;t .-..Jluff--l~en"vcr ~~tuci: ... ,\ren. 

0u!J,;e~Lio.~ .·\ ( fncc ;;e:1rer l)b::;crvat.ion pl.) 

- . 
RK BK -----

tot. tot. tot. tol. 
J:-L t ,; ti: .. c :~r .n ~3d loose .. i TJ.~~i \ T'l' :; s:; loose n in<.li v. 

10 J LAl:~ _ .... :'-'--1..- ....._ 0 4 h.) ., .l 
..L.;.. (47) l 15 0 1G 17 

liJ 1.} 10'-JJ-lC 
,.., 27 10 (3G) 5) 1 1:..) 0 13 14 ~I 

1~? tTU-~.:,~ l· 
.. 

2h 14 (29) 48 2 15 2 n 21 . ) 
. If 

.l ) () :; - ~ .) 1G C3 1l1 (33) )'f 0 ll 5 11 1G -
2j f.r j_l_;_)-_)l \.) lf9 (5)) '(13 - 13 - 13 13 

" l~: 7 49 19 ()6) 82 13 13 13 - -
" .1.2.:)0- ) h3 20 (50)a/ 73 12 3 12 15 -
II .l. .- 39 19 (47)!!:1 70 - 5 5 6 13 \.) 

II 1330-37 ti1u.e spent mappine; K nests - - -
II l40J-OG - - - - - - - - - -
II li!J0-35 - - - - - - - - - -
II 1)00-11) 5 43 16 (48) 71 3 11 3 14 20 
II 1530-~2 ' 44 19 (48) 71 l 13 3 14 18 L+ 

27 J~l~/ l 5-1318 5 ~8[31~0 ( h3) 68 l 11[8]3 12 16 
If 104)-)3 5 41 1 (46)a/ .72 l ll 5 12 18 
tl 1915-26 4 40 16 ( 114 )- 64 l 11 4 12 17 
It ll: 44-52 3 42 18 ( lf5) 66 1 12 2 13 16 
II 2005-10 l 42 ll~ (l•3) 58 1 12 4 13 18 
If 2022-29 1 46 13 (47) 61 l 12 3 13 17 

vc~.~/ s 
29 July 15J0-20 411 f l ,.. ] 7 (4B)a/ 51 12[12}3 13b/ 15 
tr;Jr;t_: wine 154·J-1•7 42l 10 8 (lq)b/ 50 12 5 l3b/ 17 

!I lol2-2o 43[41]0 (ln) 51 13(12]4 13 17 
I! lG42-4T (46)a/ 13Ll2t 13 42eo 9 55 17 
tl 1710-17 l+lf 41 8 ~ 47 ~b/ 52 1 12112 2 13 16 
II 1730-37 . ~1 39~ 11 47 Til 52 l 12 Ll2h 13 16 

. -·-·-

K 

tot. 
'"~ .. 

!)r ~"' '[L'I inlli v 

1 7 Q 

" () 
.) -
1 13 15 
0 15 17 

- - -
- - -- - -
- - -- - -
- - -
- - -
- - -
- - -
- - -- - -- - -- - -
- - -- - -
- - -- - -- - -
- - -
- - -- - -

TM 

sit. stn 

'1() 
~ .. 92 

' 43 107 

;"lo 97 
89 

2() 56 
37 38 
52 38 
1,8 )11 
40 50 
52 48 
61 51 
58 60 
69 58 

51 61 
51 60 
58 49 
52 50 
57 42 
49 48 

47c/ 25 
56c/ 22 
65'C/ 17 
66'C! 28 
51'C/ 37 
6o- 39 

tot. 
c:L'M 

121 
150 

1?5 
131 

8h 
7') 

90 
89 
90 

100 
112 
118 
127 

112 
lll 
107 
102 

99 
97 

72 
78 
82 
9h 
88 
99 

1\) 
Vl 



Table ~2 (Cant. ) 
'. 

Subsection A (face nearer observation pt.) 

RK I BK I 'rM 
R..\. tot.. tot. sit- Nw/ BK tot. tot. sit ... Nw/ brood.inP; 

date time p~i s~~ loose II indi v. tine chicks pN sri loose •r .. inlli v. tine; chicks sit. stn tot • chick se• 

30 J~y 0930 - - - - - - - - - - - - - - 29 61 90 -
II 4) - 41 54 95 - - - - - - - - - - - - - -
II 1000 39 54 93 - - - - - - - - - - - - - - -
" 15 h3 51; 97 - - - - - - - - - - - - - - -
" 30 - 43 48 91 - - - - - - - - - - - - - -
u 45 - - - - - - - - - - - - - - l;O G4 104 -
II 1100 - - - - - 37 Go 105 - - - - - - - - - -
II 15 . 35 69 104 - - - - - - - - - - - - - - -

30 - - - - - - - - - - - - - - 1;6 51; 100 
6 Aue;ust 1400-13 3 44 13 (48)d/ 63 - - - 13 4 (13) 17 - - 32 50 8') -,_ 

II 15-25 2 44 18 (48)d1 66 12 ";) (13)d/ 15 30 C" ,, 

8D - - - .J - - .)0 -
II 30-3G· 2 43 20 (48)d/ G7 13 2 ( 13)- 15 - - 1'? 52 9h -- - - ·~ 
II 50-55 4 1•1 12 (48)0./ 61 13 4 (13) 17 - 1 29 63 ~)2 -- - -
" 1500-QG 3 42 16 ( 47)d/ 64 - 13 5 (13) 18 - - l;O 53 93 - - -
" 15-21 2 45 14 (48)L:.j 63 - - 13 5 (13) 18 - 39 56 95 4 - -
II 30-38 3 42 ( 47 }d/ 48 1 12 5 (13) 19 - - l.1l 56 97 -- - -
II 45-50 3 42 18 (47}.9:,/ 66 - - - - - - - - 55 53_ 108 --

o August Obl5-25 - 313 5 ( 47 )d._/ 43 l25J - - 11 1 (12) 12 l9J 3 31 67 98 -
" 0630-40 38 ~5 (l+7) 43 11 1 (12) 12 35 61 96 3 - - - - - -
II 0645-50 39 5 (47) lr4 [24] 11 1 (12) 12 [ 7] - 35 56 91 - - - -
II . 700-06 39 :3 (47) 42 l20] - - 10 (12) 10 [8] - 28 63 91 - - -
II 071)-24 1 38 6 ( 4'{) 46 [26] 1 10 (12) 12 [6] 36 60 96 - - - -
II 0730-40 1 37 8 ( 46)~/ 47 [2~] - - 12 - (13)e/ 12 [6] - 38 58 96 3 
II 0745-52 2 39 10 ( 46) .!:_/ 53 [27] - - 12 4 (13)e/ 16 [ 8] - 38 54 92 -
" 0500-07 2 39 15 (47) 58 [29] - - 11 4 (12)- 15 [ 5] - 37 55 92 4 
" 0815-24 4 39 15 (47) 62 [27] 1 10 2 (12) 14 [ 5] 36 57 93 6 

I\) - - 0'\ 
II 0830-36 4 38 16 (47) 62 [29] 1 10 4 (12) 16 [10] 38 53 91 - - 7 

-Augu.pt 1125-44 3 25 49!_/(28);:./ 80 [23] 4 2 8 7!!J./ (lO).e/ 19 ( 8] 5 24 64 88 10 
II 1200-03 22 74 96 - - - - - - - - - - - - - - -

Table continued on next page 



. 
'J.'at;lc 12 ( Cout.) Station No. FBB75 

Liullseclion l.l (farther frohl observation pt.) 

HP PA F 
RK BK K TH. ole hole- if_ 

tob tot. tot. tot. tot. 
date Ti.'Ile pr ii sil loose N inuiv. pr N sN loose .i.i indiv. pr N sN indiv. pit. stn tot. 

10 July 1530-4!) 3 20 20 (23) 46 - - - 0 0 1 9 11 76 243 319 2/1 5/0 ~:,.(1) 
u 1746-1500 3 24 15 (27) 45 0 0 1 1 10 80 269 349 5/1 13/0 ~/(1) - - -

• 
12 July 1704-1730 7 11 13 (18) 38 - 2 - 2 2 - 7 8 74 249 323 8/2 14/1 p !{2} 

12.3 July 1133-40 tot. k: 47, too foggy for further c1as6ifica.tion 41 121 162 G/ 1/ -

27 July 1315-38 3 21 22 (24~ 49 - - - - - - - - 78 207 255 l!/2 17/ 2:{2) 
[17] 

II 1900-12 4 23 18 (27: 49 1 1 87 194 281 1/1 20/ 2,{2) - - - - - -
II 1Y33-40 1 22 13 (23) . 37 

,. .... 166 229 18/ ') ;{2) - - - - - - - - 0.) -
II 195l>-200C 1 24 10 (25) 36 57 172 229 31 15/ 1,{2) - . - - - - - - -
II 2013-20 22 7 (22) 29 - - 63 1h6 209 2/ 0,{2} - - - - - - -

29 July 1525-38 2 27 10 (29) 41 - - 2 - 2 - - - 43 202 245 1/ 31 ~!{1) 
(28] 

tl 1545-lGOC 28 4 (28) 52 179 231 1/1 1/ ~,{1) - - - - - - - -
[26] 

II 1622-34 26 8 (26) 34 2 2 - 54 199 253 1/1 1/ 1-- - - - -
[24] 

" 1658-170( 1 23 13 (24) 38 72 160 232 2/2 91 ~!{:!') - - - - - - - -
II 1719-26 1 24 17 (25) 43 72 178 250 12/ tr./{1) - - - - - - - - -

[20) 

6 August 1507-12 If, 'Weather) - - - - - - - - - 45 177 222 - - -
tl 22-26 3 28 (26) 71 63 189 252 2/1 12/1 2~2. - - - - - - - -
If 38-44 2 26 (26) 54 G2 177 239 1/1 4/ p J1:2 - - - - - - - -

l August 1145-120( 2 22 23h/(24)e/ 49i/ - - - - - - - - 4c 161 20.l - - 2~?) 
- .- [22] brood: [ 7] 

' 
' 

Table is continued on next e 



Table 12. (concluded) 

a/ plus 2 unoccupied nests 

b/ plus 1 unoccupied nest 

c/ strong winds 

d./ some nests unoccupied 

e/ complete neots with side walls 

f/ alto includes 22 adults at 18 incomplete nests 

~/ also includea 4 adults at 3 incomplete nests 

h/ 
·- also includes 2 adults at 2 inco~plete nests 

i/ 8 h. k - c ~c s seen 

N co 



29 

Station No. RFC75 Table 13. 

Ledp.e Attendance Counts: 'I'hick-billcd and Common t~urres, Red-legged and Black-lep:ged 
Kittivakes, and }ulnars. Place: Hosy Finch Cove 

TM CH -
Date 'l'ime stn sit total stn sit total RK BK: F --- - - - - -

18 July Normal observation point 
1415 86 47 (1) (5) (1) 
1430 - - 85 - - 46 2 (1) 
1445 - - 86 - - - -30 21 51 4 (1) - - 96 24 46 2 {1) - -1500 22 - - - -1515 107 20 24 44 3 (1) - - 48 - -1530 97 31 17 
1545 - - 24 h4 2 (1) - -100 20 
1600 - - 28 49 - -112 21 - - - - -

18 July On east of ledge--birds hidden in above count 
1525 17 17 9 26 
1605 - - 28 - - -13 19 9 - - - - -

19 July Vieving from beach belov 
112!1' 1025 I _ _ _ - - - - -

19 July Normal observation point 
47b/ 1045 28 45 73 30 17 4 (1) 7 {6) 

16 55 25 43 68 4 (1) (6) -1105 39 7 
1120 29 40 69 28 25 53 3 (1) 7 {6) -

1130 32 40 72 24 29 53 -
- - -45 78 1157 33 27 25 52 - -34 46 80 54 (1) -1207 27 27 2 - -

20 July normal observation point 
0815 9 42 51 28 18 46 (1) (6) 
0830 45 58 16 18 34 (1) -13 2 - -
0845 44 38 9 53 17 21 - - -4o 38 0900 12 52 13 25 

6 47 24 44 4 (1) 6 (6) -
0915 53 20 -

45 41 0930 12 57 20 21 - - -
20 July On east of ledge--birds hidden in above count 

0940 I _ _ 2 ____ 18 16 (10) - - -. -
20 July I~ormal observation point 

0945 14 41 55 20 22 42 2 (1) 
14 40 54 24 18 42 (1) - -1000 3 

46 58 18 43 (1) (b) -1015 12 25 3 7 1 
1030 10 47 57 11 31 42 2 (1) 9 (6) -

20 July On east of ledge 
1040 I 10 18 - - - - - - -

Table continueu on next page 



30 
'l'aole 1]_ coatinued. 

Tt-1 Cf.! 

Date '.!'ime stn sit· total stn sit total RK BK F - - - -- - - --
23 July Normal observation point 

1215 24 45 69 26 16 112 3 (1) 8 
1230 21 49 70 21 26 47 3 (1) -
1245 42 62 28 - -20 27 55 - - -1300 17 . 47 64 20 27 47 

42 63 28 - - -1315 21 23 51 
1330 27 40 67 30 28 58 - - -
1345 36 28 - - -37 73 29 57 
1400 74 28 49 - - -37 37 21 
lhl5 26 76 48 - - -50 15 33 
1430 44 76 - - -32 23 27 50 - - -1445 34 48 82 20 27 47 

41 So 58 - - -1500 39 29 29 
64 96 34 24 58 - - -1515 32 - - -1530 54 35 89 27 26 53 - - ---

• 
23 July On east of ledge 

1545 I - 14 30 - - - - - -
27 July Normal ob;ervation point 

1116 I 19 31 50 44 21 65 - - -
28 July Uormal obs

1
ervation point 

1215 I 18 44 62 22 18 l~O 5 (l) 2 (7) Pd -
28 July On east of ledge 

1230 I 3 3 6 12 6 18 - - -
28 July Normal observation point 

1245 15 42 57 16 22 38 7 (l) 9 (7) 
18 42 60 16 38 6 (1) 8 (7) -1300 22 

1315 26 46 72 17 17 34 5 (1) 8 (7) -
44 43 9 (1) 9 (7) -1330 29 73 23 20 -

28 July On east of ledge 
1335 I 0 4 4 16 9 25 - - -

28 July No~~l observation point 
1345 29 4o 69 16 21 37 11 {1) 10 (7) 
1400 44 74 16 41 8 (1) (7) -30 25 12 
1415 29 46 75 20 20 4o 10 (1) 10 (7) 
1430 26 41 67 27 17 44 11 (1) 11 (7) -

28 July On east of ledge 
1433 1 1 4 5 18 12 30 - - -

28 July Normal observation point 
1445 21 45 66 22 19 41 10 (1) 10 {7) 
1500 20 45 65 22 44 6 -22 9 
1515 20 41 61 19 -20 39 7 10 
1530 16 44 Go 19 41 6 -22 10 -

'l'al>le continued on next puce 
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' 'fa.ule 13 continued • . 

I TM CH 

Date Time stn sit totnl stn sit total RK BK I }t' -
28 July On east of ledge 

1532 I 1 4 5 23 9 32 

28 July Normal observation point 
" 24 43 1545 16 39, 55 19 5 9 

1600 16 43 59 21 19 40 4 10 
1615 13 20 33 22 20 42 5 11 

29 July Iiorma1 observation pcint 
1630 19 38 57 18 15 33 

30 July normal observation point 
1100 31 41 72 24 26 50 - 8 (4) [ 3] = +15 flushed +39 flushed 3 
1115 39 38 77 18 31 49 4 8 

36 86 76 -1130 50 • 51 25 5 10 
1145 42 42 84 154 23 177 3 (1) [1] (4) [3] = 
1154 - - - - - 107 flew off - -

31 July Normal observation point 
1430 41 43 84 47 29 76 4 (0) 5 (4) 
1445 44 43 87 39 34 73 3 (0) 8 (4) [3)-
1500 38 49 87 52 27 79 1 5 (4) -

47 48 
,..., 

76 -1515 95 50 c::o 5 5 -1530 45 45 90 51 34 85 5 3 -1545 49 38 87 55 34 89 3 4 -1600 51 38 89 46 37 83 3 4 -
31 July On east ledge 

1610 1 7 6 13 27 7 34 - - -
4 Augu$t Normal o~servation point 

1015 32 28 60 38 22 60 6 4 8 
1030 20 40 60 27 27 54 4 5 8 
1045 25 39 64 28 27 55 6 5 7 
1100 22 40 62 . 31 26 57 3 4 7 
1115 32 36 68 29 30 59 3 5 6 

4 August On east of ledge 
1125 I 1 6 7 26 12 38 - - -

5 August Normal o'servation point 
1015 31 39 70 [G) 39 26 65 [7) 4 4 
1030 33 35 68 [11) 37 22 59 [ 9] 4 -3 7 
1045 33 39 72 [ 12) 34 24 58 [ 7] 3 4 5 
1100 31 42 73 [ 1()] 38 25 63 [12] 5 5 

36 75 [13) 28 59 [11) -1115 39 31 - - -
5 August On east of ledge 

1125 ' 
4 4 8 [ 2) 49 5 54 [ 2) - - -

~able continucu on next puce 
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'l'aole 13 continued. 

-
TH Ci·~ 

. 
Date Time stn sit total stn sit tote~ RK BK F - -- - - -· - -

1 August 
Viewing from beach below 

1430 1176 96 272 [11].£/ 1'(7 32 509 -_.._ - -
8 August Normal ob

1
servation point 

0530 41 35 76 [5] 29 24 53 [3] 4 5 
0545 43 35 78 [ 4] 38 25 63 [1] -
o6oo 44 77 [ 4] 28 85 ( 1] - - -33 57 
0615 48 75 [ 5] 122 (2] - - -27 97 25 
0630 46 36 82 [4] 120 [2] - - -97 23 
0645 45 80 ( 4 J 112 [2] - - -90 22 

54 87 ( 5 J 114 [2] - - -0700 33 97 17 - - -0715 49 30 79 [ 4] 98 20 118 [4] 
90 ( 7] 104 16 [4] - - -0730 51 39 120 3 

0745 92 (9] 83 104 (3] - - 4 53 39 21 
0800 36 88 [3] 76 25 104 [ 3] - -52 • 
0815 46 38 84 [ 3] 94 18 [0] - - -112 1 5 
0830 47 86 [ 3) 76 96 

r-

39 20 1 3 3 

8 August On east of ledge 
0840 l 6 2 8 [0] 31 7 38 [0] - - -. 

~I 58 loitering on lower edge 

b/ loiterers leave 

c/ large numbers of loiterers pre~ent on lower edge 
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Station No. LAF75 / 

Table 14 • Flight Ccunt--Least Auklets Flying Over 
Airstrip To Colony on Ulakaia Ridge July 1 

Time Flight Count Percent 

Start-0519 9 
0519-0556 379 
0556-0612 650 
0612-0700 2,628 
0700-0733 3,890 
0733-0800 4,750 
0800-0830 7,700 
0830-0905 10,200 
0905-0930 6,950 
0930-1003 7,200 
1003-1030 7,300 
1030-1100 5 ,1o~/ 
ll00-1130 11.900 • 
1130-1200 8,100 
1200-1230 6,495 
1230-1300 12,285 
1300-1330 10,500 
1330-1400 9,140 
1400-1430 8,330 
1430-1500 5,830 
1500-1530 3,460 
1530-1600 2,125 
1600-1630 1,025 
1630-1700 586 
1700-1730 91 
1730-1800 8 

136,631 63.2 
1800-1830 66 
1830-1900 230 
1900-1930 770 
1930-2000 1,550 
2000-2030 8,550 
2030-2100 16,460 
2100-2130 24,180 
2130-2200 18,530 
2200-2230 8,820 
2230-2300 475 
2300-2330 .,._ 

2330-2400 
79,G31 36.8 

21u,2t.2 100.0 

Involves a slight estimate for some minutes in which the observer was 
absent. 

33 



Station No. LAF75 

Tal!le 15 

Flit:ht Counts: Comparison of Evening Fliehts of Least Auklets 

over airstrip on 22 June and 17 July from 2040 to 2200 hours. 

Totals 

'l'ime 22 June li Jul:::: 

2040-2050 

}15,410 } 8,110 

2050-2100 

2100-2110 5,930 

2110-2120 5,740 7,470 

2120-2130 6,150 6,260 

2130-2140 4,2oo 3,560 

2140-2150 4,430 1,350 

2150-2200 2,367 _!2.9_ 
'.i'O'l'f...:LS 33,357 33,130 

34 



Station No. MNF75 

t; t.O rl 

u.bove belov 
Date tir:.e horizon horizou 

25 June ~655-1705 8,440 3,440 
~730-40 6,700 8,900 
1620-30 3,480 5,920 
1040-50 G,950 5,320 
l900-10 2.950 5.790 

'.i'otal ana 1aeun 

30 Ju.•e P-510-15 630 5,0GO 
..,.·ind 3-4 1522-27 580 4,750 
kt from 
SSw 154)-50 1,3GO 4,oso-
vis. good 1))3-5() 720 4,410 
T ll°C 1605-10 160 4,610 

1620-25 520 4,580 
1630-35 610 4,140 
1645-~0 120 3.920 

'I'ot al and mean 

' 

l July 
536-41 630 550 

fog 
vis. 300 IJ. 

effective 
flying lo 

1..-. 

7acle continued on next page 

TaLlc 16. 
Flir:;ht Counts: l!urre Flights on Horth 

~iJe of ~t. Geor~c, as observed from 

~:;to.raya. Arti 1 
~~ to i 

count/ allOVe IJel.OW 

sw:. win time horizo!'l. horizon 

11,8Bo 1,168 1710-20 220 1,980 
15,600 1,)60 1·r111-51 510 1,650 

9,110G 940 1820-30 data collected 
12,270 1,227 40-50 by onl:--· 1 otser-

8,740 374 1900-10 ver 
57,iJ90 1,153 

5,690 1,138 1520-21 2 430 
5,330 1,oG6 1530-31 1 1•90 

~ 1542-43 10 350 
5,1110 1,082 1550-51 20 4110 

5,130 1,026 1602-03 3 470 
11,710 954 1612-14 14 560 
5,100 1,020 1G22-23 6 300 
4,750 950 
4,040 808 

4o,220 1,005 

519-22 3,.570 41100 
1,180 236 522- by lO's -----

'27 by 25 IS -----
546-47 { 652-} by lOO's 

56 
-

'l'wo observer) •,:i th pPot t inc-

scones, countinP, in lO's 

unless othcnrisc noted. 

sum 

2,200 
2,..,H)O 

Gu2 
h81 
616 

1>32 
491 
360 
460 
473 
5711 
306 

7~970 
5,780 
8,340 
3,000 

15,600 
13,600 

count/ 
min 

220 
216 

68 
1;8 
C2 

432 
491 
360 
4Go 
lt73 
287 
3lb 

2,657 
1,156 
1,668 
3,000 
3,900 ~ 
3,400 ~ 

I 
I w 

\J1 



'!'able 16 ( cout. ) 

E to W 
Do.te 

ti:i>C 3W:1 

July 7 101)-25 9,900 
25-35 9,300 
35-45 0,500 
45-5) 10,700 

ll055-ll05 7,700 
P-105-15 8,200 

15-25 7,'(00 
25-35 6,600 

'l'otal Emd I-:ean 68,900 
-----·-·····--

• a/ considereu to be best estu~ate by observers. 

count/ 
!hill 

990 
930 
880 

1.;070 
'(70 
320 
no 
660 
oGl 

. 

w 
0\ 
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Station No. MflfF75 

'.i'ablc 11 

r'lit~ht CoW1ts: Diurnal t:nst-to-West Flic;ht of l1!urres 

on ilorth Gide of 3t. George Island in Early July 

(Birds counted w-ith 10-power, Zeics binoculars 

in units ( flod~s) of Oo every other 10 minutes.) 

No. of Flocl•s Flocks X 2 = 
counted in X Total 

Hours Date 3 x 10-minutes so Each Hour 

5-6 4 July 8 640 1,280 

6,..1 II 76 6~080 12,160 

:7-8 IJ 83 6,640 13,280 

8-9 If 255 2Q,400 40,800 

9-10 3 July 372 29,760 59,520 

10-11 If 380 30,400 Go,Soo 

11-12 If 680 54,400 108,800 

12-13 II 301 24,080 48,160 

13-14 II 223 17,840 35,680 

14-15 11 79 6,320 12,640 

15-lG 6 July 99 1,920 15,840 

16-17 II )0 4,640 9,280 

17-18 II 17 1,360 2,720 

1<3-19 II l-~,4 3,520 7 ,ol~o 

19-20 It _.!!./ 4,520 9,040 

20-21 II a/ -- 3,060 7,720 

_21-22. II lP.. ()60 1,.920 

•.rotul~ 223, 31•0 446,680 

!!:.1 
From 19)0 hr. to ~;O)O, birds 'tlcrc counted by another observer 
uoin~ u diffurent ~ethod. 
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VII. DISCUSSION 

Aerial Surveys of Ledee-nesting Species.--St. George during the summer period 
is more or less regularly serviced by Peninsula Airways by means of flights 
chartered by the National l·larine Fisheries Service 2-3 times per month. The 
plane, a twin-engined Navaho, flies out of King Salmon almost exactly 500 
miles (800 km) due East. In our brief experience, the plane was often late 
by at least a day (once, 4 days), and its arrival on St. George once was 
effected tmder conditions that could only be termed by we laymen as "hairy. 11 

The weather factor here is fog, and on St. George it can facetiously be 
said that the weather seemed to change every 2 hours on the hour. Fogs 
proved to be local. One part of the island at this time of the year would 
be fog-bound, the others clear; or the others fog-bound, and this one clear. 
We repeatedly set out on long hikes only to be frustrated by a developing 
fogbank that came in just before or. just•after we arrived. During the course 
of our 54 days on St. George, there appeared to be 6 days in which the island 
was seemingly free of fog; but on some of these 6 days we did not actually 
check the entire island for this condition. 

Of course, there are no U.S. weather stations to the east of St. George, and 
there was no way that one could predict when a survey plane might find the 
cliffs reasonably free of fog--after the plane had flown something like 
800 km from a place like King Salmon. We therefore came to conclude that 
aerial photoeraphic surveys of ledge-nesting ~pecies on St. George will be 
extremely difficult to carry out, and it was no surprise to us that the 
U.S. Fish and \Hldlife Service flight on 1 August encountered fog on the 
higher cliffs •. 

Bartonek (pers. comm.) has expressed to us his deep disappointment in the 
photos that YwS secured on this date. On two of our Reference Ledges 
(Station Numbers FBA75 and l''BB75 at First Bluff), we can discern in the FWS 
photos on 1 August (under a 23~power binocular microscope) 34 and 9 birds 
respectively. On 6 August we counted the following on these areas: 

Time . • 1531.3 lg44 
Red-legged kittiwakes ~4 
Black-legged " 
Thick-billed murres 239 
Other species (3) 7 

'l'ot al • • • 300 

FBB75 
1530-1538 

66 
17 
82 

165 

This difference occurs on one of the better f!.VS photographs. 

Boat P~otography.--On 14-16 January 1976 we reviewed the FwS photcs with 
Dr. David .iL Nettles hip (Canadian vlildlife Service at Ottawa), discussed our 
photographic problems with him, went over ~;s methods of analyzing aerial 
photos (see also below), and decided to have our own boat available for quick 
use of good weather in piwtogruphing ledge-nesting birds. (No national 
f-1arine Fisheries Service boats l¥i th motors were available to us in 1975, and 
the Aleuts' private boats were only occasionally available. We had actually 
contracted tc use one such boat on a fine-weather day but lost out because 
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the whole village decided to go fishing!) In early March 1976 we therefore 
shipped on the Pri~lof, the Aleut vessel servicing the islands, a 13-foot 
Avon rubber raft equipped with a 25-HP 1'vinrude motor. This will permit us 
to have ~uch flexibility in photographing at least the lower cliffs, but we 
may not be able to do a good job of photographing all the higher ledges on 
the highest cliffs. 

Anallsis of Photographs.--The errors inherent in census counts based on 
photographs of gulls have been reviewed by Kadlec and Drury (1968) and by 
Drury (1973} and for alcids by iiettleship (1975}. Our conference in Ottawa 
yielded the following information: 

CWS has found Hasselblad photos to be "not good" and has settled on 
Pentax 6 by 7 em in photographing murre cliffs at 600-900 ft. with a 
100-mm lens and trying to fill the cliff in each frame. Higher cliffs 
have to be photographed at a greater distance. 

The CWS blows its photograph prints to 28 by 36 em [about 10 1/2 by 15 
inches] on glossy paper (for reso~ution and storage) and counts each 
carefully with the aid of gridded plastic overlays. The time involved 
varied from about 1,500 to 3,000 birds or nests per day in examples that 
we studied. Specific counting statistics provided ~ by Nettleship and 
his photo interpreter, Mike Channing, follow: 

Preat Island 
Degges Sound 

23,229 nests 
89 ,64'1 murres 

about 3 weeks to count 
about l l/2 months 

It is worth adding that the photo interpreter involved here is an experienced 
technician. with a great deal of patience. 

The Service assumes that l bird = l pair. It attempts to photograph murres 
before the non breeders come in. This ordinarily is late June but was early 
July on Funk Island. What it tries to do is standardize date and time of 
day--preferably in the second half of the incubation period. 

It is obvious that the censusing of ledge-nesters on St. George by means of 
photographs can only be done, under C'vlS methodology, on a stratified 
sampling basis: it will be impractical to try and count say 400,000 murres 
on say 50 km of cliffs. 

It is at least possible that the birds photographed on these cliffs could 
be counted mechanically by a particle-·counter vrhich is used in hematological 
labs. Dr. Don H. P.nderson, director of the Industrial Laboratory of Eastman 
Kodak Company, Rochester, has found ( pers. corrun.) that a Q,uantimat counter 
is easily able to enumerate blackbirds (on the order of 3-5 thousand in a 
single picture} photographed against the sky as they approached a night
time roost. We are currently exploring the practicality of such a technique 
for the analysis of our St. George photos. 'rhe machine presumably will not 
distinguish between a bird on a ledge and one in the. air; and it ma.y not 
be able to distinguish between birds 0.11d rocks that have been whi tencd by 
fecal droppings. Nettleship (pers. comm.) feels that the variance in Alcid 
ledge numbers in Eastern Arctic colonies requires him to count 65 percent 
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of the total number of ledges. This figure is clearly impossible to attain 
on St. George; its need would presumably be reduced by stratification. 
Mechanical counting impresses us as a practical necessity. Even with the 
limitations already envisioned (a~d there must be others), it would appear 
to have considerable utility as an order-of-magnitude estimate of the 
present population end as a year-to-year population index. 

A '-, 

Flight Observations.--In personally discussing their St. George fieldwork 
with us last December, I. R. Gabrielson and M. C. Thompson (pers. pomm.} 
maintained that the least auklet was the most abundant species on the island 
at the time of their visits {3 July 1940 a~d 3 other days on a later visit-
IRG; 1964-68--MCT). This was not our impression in 1975, when murres were 
more numerous~ we did not see Gabrielson's '!s>rarming millions 11 (Gabrielson 
and Lincoln 19 59:506). In the flight of least auklets over the village on 
3 July, Gabrielson saw "many cresteds." In our all-day count on 1 .July 35 
years later we saw not ~ore than 200. Thompson's impressions of the least 
auklet flight back up Gabrielson's, and we feel it probable that a significant 
decrease in this species took pla~e on St. George sometime in the last 10 
years. Aleut people who have for many years witnessed the auklet spectacle 
on this island all seem to agree that some diminution in numbers has taken 
place, but they place it earlier after the road was put through near the edge 
of the Ulakaia Ridge. This would be about 1950; but the Aleuts are not 
talking about a great reduction which we feel has taken place. There is at 
least some possibility that a pronounced change in auklet breeders could 
have taken place in 1975 as a result of the usually late snowfields to persist 
on Ulakaia Ridge. This will of course be watched for in 1976. 

The least auklet flight into Ulakaia Ridge on 1 ,Tuly dropped to a scant 8 birds 
between 1730 hr and 1800 (Table 14). We initially hypothesized that the 
79,631 that then came in were females preparing to take over their nests for 
the night. If one is willing to accept ·an even sex ratio in the breeding 
population, it then follows ttat the morning flight consisted of 79,631 
males and the remaining 57,000 birds ( 27 percent of those counted on 1 July) 
were nonbreeders. This 27 percent may be compared to the 30-35% that Bedard 
{1969) estimated as nonbreeders in the least auklet population on St. Lawrence 
Island. We did not attempt to test this hypothesis on St. George until 30 July 
when we collected 10 least auklets flying in from the sea between 2030 and 
2130 hr. The sex ratio (Table 18) on this occasion was 5:5. We lack a good 
flight count for this late date in the season, and at present we regard the 
hypothesis as not yet adequately tested. George and Molly Hunt report 
{personal communication) that, in collecting least auklets on St. Paul this 
summer for their food-habits study, they found no evidence of a difference 
in sexual behavior such as we initially hypothesized. If the 79,600 evening 
fliers on 1 July were all and the only birds that would be incubating that 
night, it might still follow that 27 percent of the birds seen on 1 July 
were nonbreeders. 

Flight counts do vary somewhat as the season progresses. For the period 
2100-2200 hr, we counted 29,380 ~east &W~cts flying into Ulakaia Ridge on 
22 June; on 1 July this number was 42,710. 
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Table 18 

LetJ.st Auklcts Collected 

30 July 19"(5; 2030-2130 hr. ; on Gt. Georr,e Islnnd 

#2 ~ 

#3 6' 

#5 (J' 

#6 ~ 
92 g 

#1 e~ 87 

liB Sf 
94 g 

119 !? 87 " <.) 

#10 ~ 
90 e 

Left testis 0.4 em x 0.2 em 
riBht testis not found 
food. sa.rr.ple taken - sl:.in saved 

largest ova 1.) mm 
burst follicle found 
food sru~?le tak~n - skin ~uved 

left te::;tin 0. 5 c~n x 0. 3 em , 
ri&ht testis 0.5 em x 0.2 em 
food sample taken - skin saved 

larr;est ova 0.1 em 
has collapsed follicle 
food sample taken - skin saveu 

left testis 0.8 em x 0.3 em 
foou sautrle collected; rt. testis not found 
skin discardeu since l>adly damaged 

left & right testes both 0.4 X 0.2 em 
foeti sample collected, skin saved 

ova. to 0.05 em 
food sample collected, skin saved 

ova to 0.05 em 
sldn saved, food sa."nple collected 

ova to 0.05 em 
skin saved, food sample collected 

left testis 0.5 X 0.2 em, right testis 
0.4 X 0.2 ~;:rn. 

skin saved, food sample collected, 
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The east-to-·vest flight of murres of the north shore of St. George vns an 
impressive ornithological sight in 1976. Using spotting scopes, for 5 to 
lO-min•1te counts scattered over about 4 late afternoon hours on 25 and 30 
June, ve estimated this flight to involve about 1,000 birds per minute. 
This ran to about 900 per minute in a morning count on 7 July (Table 16). 
When a. single observer "counted" these flocks with a 10-power binocular on 
3-6 July {Table 17), there was good agreement betveen the morning counts 
(1000 vs. 900 per minute) but not at all for the afternoon counts (200 vs. 
1000 per minute). We hope to make more direct comparisons of these tvo 
techniques in 1976. 

We did carry out comparative side-by-side counts or estimates of least 
auklets on our full-day count of the flight going into Ulakaia Ridge on 
1 July. These were independent estimates by J. J, Hickey and R. C. Squibb. 
Their estimates vere invariably less than 10 percent apart, and no bias on 
the part of one man was evident. Auklet counting a.t this site is quite 
comparable to counting starlings ~ they fly into a roost. 

Reference Areas.--In the field we delineated our reference cliffs and 
reference ledges by taking Polaroid pictures in color or black and white. 
These were immediately pasted into field note books against the need to 
replicate counts in subsequent days. It vould have been preferable tc have 
taken a duplicate set of these pictures for use in the present report. 
Conventional 2 x 2 pictures taken of the reference areas have not been 
entirely satisfactory~ and efforts will be made this sununer to remeoy this 
situation. 

Ledge Attendance.--It is now well-knovn that a diurnal rhythm in the ledge 
attendance of murres does take place (Tuck, 1960:120; Swartz, 1966:659), 
although no such rhythm was evident to Uspenski (1956) at Novaya Zemlya 
nor to Pennycuick (1956) at Spitzbergen. 

Our ledge counts {Tables 10-13} were made for trial time periods of varying 
length whenever our work schedtue and the weather permitted. Because of 
the patchy nature of these observations, confidence intervals can not be 
calculated and the counts can only be considered as a rough estimate. 
Prelimjnary analysis of these counts reveals a general trend during incu
bation: the lowest numbers of birds are present on the cliffs in the evening 
just before dark (presumably equals over night) and in the morning before 
it is light enough to make an accurate count; and the highest numbers are 
present in the afternoon, around 1630 hours. This is best seen in our 
most numerous set of counts--for Murie Cove, where we made 94 counts spread 
over 8-days from 10 to 31 July (Table 10). The behavior is illustrated in 
Figure 5. It appears that only those birds with very high motivation for 
breeding {i.e., those properly classified as breeding birds) are spending 
the night on land. Evening ledge counts may be valuable in correlating 
ledge counts vith numbers of breeding pairs. This phenomenon is further 
discussed under Direct Counts (belov). 
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Figure 5. Ledge fl.ttendance of thlck-billed murres at Murie Cove Study 
Area (Station No. MCL75) 111 July-31 -.Tuly. Each dot indicates 
one datum point. (First thick-billed·murre chick seen Apgust 2.) 
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We are considering doing systematic counts in the coming season at 1/2-hour 
intervals for one full day at regular intervals at each of the study ledges 
we will set up. This of course will be modified somewhat by weather 
conditions. 

Direct Counts.--In L915~ we succeeded in counting from the beach a total of 
6~67 km of the lower cliffs, most of them in Stratum A (Table 19). With 
more than half of this stratum thus censused, it would appear that the 10.6 km 
of this lowest stratum carried about 40,000 birds .•. and that the numbers 
present on the higher cliffs will in turn be much higher. These higher strata 

Table 19. Effect of Cliff Height on the !lumbers of Birds Present 

Approx. Station 
No. 

(Table 2) 

Length 
Cliff 

Counted 

No. Nean Mean Birds 
per 
100 

m 

Table 
Cliff 

Height 
(m) 

Stratum A 
12.2 
12.2 

ca 18 
24.4 

Totals 

Stratum mean 

Stratum B 

VWC75 
VEC75 
ZBC75 
zr.rn75 

24.4-61 PPC75 

Stratum C 
61 3BC75 

(km) 

1.2 
1.07 
0.55 
2.92 

o.47 

0.46 

of 
Counts a/ 

2 
2 
3 
1 

8 

2 

1 

No. of No. o.g 
Birds Pairs_/ 

2,763 
2,297 
1,613 

14,858 

2,173 
2,023 
1,530 

14,349 

21,531 20,075 

1,852 1,576 

5,286 lt,861 

230.3 
214.7 
293.3 
508.8 

375 .lEI 

394.0 

Ref. 

5 
6 
7 
8 

9 

9 

a/ Where 2 counts were available, the numbers were averaged. ~lliere 3 or more 
counts were available, the 2nd-, 3rd-, and 4-th highest counts for each 
species were averaged, the mean total of these was used to arrive at the 
mean numbers sho'm in the table. 

b/ For "Pairs" here we substituted the actual number of nests or started 
nests for the numbers counted for kittwakes and cormorants • 

. £1 Weighted according to the length of cliff censused. 



must be sampled by boat and aerial photography; they have little in the 
way of beaches at their bases, and the cliff-nesting birds there cannot be 
fully counted from the cliff tops. 

The variables affecting this e~timate appear to result, at least importantly, 
from differences in the number of nonbreeding birds present (1) throughout 
the day, as one might suspect from Figure 5, and {2) throughout the season, 
as one can infer from the work of Swartz {1964) at Cape Thompson on murres. 
Our census work on Stratum A was equally divided between morning and afternoon 
hours (Table 20). Morning counts on the whole were 24 percent lower than 
afternoon counts. Of this 24 percent, half was due to a difference in 
thick-billed murre counts, one-quarter was due to least auklet counts, and 
the remaining one-quarter was spread over the other nine species. The 
afternoon least auklet counts invariably included flocks of obvious 
nonbreeders on the beach or talus slopes. We believe that the difference 
of 25.8 birds between A.M. and P.M. birds of this species was produced by 
this segment of the population. If 44.6 least auklets in Table 20 are a 
reasonable index of the incubating half of the breeding population, the total 
population is represented by 44.6 + 44.6 + 25.8 = 115. This would mean that 
the nonbreeders were 22 percent of the PoPulation. This compares to an inferred 
27 percent in the flight at Ulakaia Ridge and Bedard's {1969) estimate of 
30-35 percent on St. Lawrence Island. 

The major difference between A.M. and P.M. counts for a single species appears 
in the common mu.rre. We interpret at least part of this to be due to an 
inadvertent increase in flat ledges in the higher cliffs of Zapadni Bay that 
we could reach only in the latter part of our field trips. Counting these 
higher cliffs in the afternoon (Station No. ZPC75) has probably biased our 
afternoon totals somewhat also. Tnere were more birds per meter here than 
anywhere else in this stratum. 

At Cape Hay, Tuck (1960:119) found the murre population to be increased 
about 10 percent by nonbreeders that appeared after 1 August. On the basis 
of extensive collecting during the incubation and early nestling period. 
Swartz (1966) did not consider nonbreeding murres to represent any significant 
fractiob of the population at Cape Thompson. His diurnal cycle, obtained 
30 August to 1 September involYed a maximum of 250 birds on his study ledges. 
Our curve (Figure 5) compiled from data obtained. on 14-31 July closely follm.rs 
that of Swartz. '!'his is a bit surprising since (1) Tuck (1960:120) found 
different rhythms for different parts of the nesting cycle, {2) Swartz's 
rhythm data in 1959 were obtained late in the nestling period, and (3) our 
curve holds only for the latter half of incubation. Swartz corrected all 
his ledge counts and census data to 100 percent of his afternoon maximum. 

We have extrapolated the Table 20 data to 10.6 km for Stratum A in Table 21. 
The use of all our afternoon data instead of a correction factor based on 
the peak at 1630 hr gives a somewhat somewhat more conservative estimate 
than Swartz's approach, being 12.8 percent lover. 
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Table 20. Effect of Time of Day on Census Totals for Lowest Cliffs 
(Stratum A)Y 

Species • Hee.ll no. birds (and nests) counted 
__ r:er 100 m 

o8h5--120o 1200--J.b30 Time counted •••••••••••• 
Total hours counted ••••• 8 hr 44 min 8 hr 43 min 

Thick-billed murre 
Common murre 
Red-legged kittiwake 
Black-legged kittiwake 
Fulmar 
Horned puffin 
Tufted puffin 
Parakeet auklet 
Crested auklet 
Least auklet 
Red-faced cormorant 

Total birds per 100 m 

185.6 
9.8 

12.7 {(h. 7) 
24.3 (15.3) 
8.6 
4.7 
0.3 

15.7 
0.4 

44.6 
0.8 (0.3) 

307.5 

234.8 
17.3 
19.1 (4.6) 
26.7 (15.2) 
9.8 
4.8 
0.4 

20.8 
0.6 

70.4 
0.9 (0.5) 

405.6 

a/ Counts of zero birds are included in the means sho~~. 

Table 21. Estimated Breeding Pop1uation (Pairs) 
in Stratum A Cliff~/ 

Ledge nesters 
Thick-billed murre 
Black-legged kittiwake 
Red-legged kittiwake 
Common murre 
Fulmar 
Red-faced cormorant 

Hole nesters 

Total 

Least a1.1klet 
Parakeet auklet 
Horned puffin 
Crested auklet 
Tufted puffin 

25,000 
2,800 
2,000 
1,800 
1,000 

100 

4,700 
2,200 

500 
60 
40 

4o,ooo (4o,2oo) 

a/ Extrapolations to 10.6 Jr..m from AM figure for 
least o.uklet and from PH statistics for all 
other species in Table 20. 

AN as 
Percent 
of PN 

79 
57 
66 
91 
88 
98 
75 
75 
67 
63 
89 

76 
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VIII. CONCLUSIO~S 

1. In 1975, the seabird numbers on St. George were considerably down from 
the "millions 11 reported in the past. 

2. The cause of this change is not yet clear; some disturbance of the 
main least auklet colony may have taken place. Some instability induced 
by persisting snowbanks in 1975 also secmc to have occurred. 

3. The main least auklet colony held over 200,000 birds, of which as many 
as 27 percent may have been nonbreeders. 

4. The lower cliffs on the island, extending for 10.6 km, held approximately 
ko,ooo breeding pairs of 11 species. Higher densities undoubtedly occur 
on the 37.5 km of high cliffs, the highest of which held at least 400,000 
murres on the north side of the island. 

5. On the lower cliffs, the commonest species were thick-billed murres, 
least auklets, black-legged kittiw~~es, parakeet auklets, red-legged 
kittiwakes, common murres, and fulmars in that order. Horned puffins, 
red-faced cormorants, crested auklets, and tufted puffins were also 
present in much reduced n~mbers. 

6. Pelagic cormorants, formerly found on this island, were completely 
absent in the cummcr of 1975. 

7. (St. George now appears to be the main stronghold of red-legged kittiwakes 
in North America. (Their only other known nesting grounds, outside the 

1\ Pribilofs, are in the Komandorskie Islands). If any species of seabird 
can be seriously threatened by petroleum exploration in the Bering Sea, 
it will be this one. 

8. Conventional census-photography by aircraft on St. George is extremely 
difficult to carry out due to fog; boat photography of ledge-nesting 
birds will have to be substituted. 

9. If conventional photograph-analysis is used, it would take an experienced 
technician 26-52 weeks to count 400,000 mm·res. This time can be reduced 
by stratified sampling. It will in turn be increased by the need to count 
other species. The search for a mechanical counting technique should 
be pushed. 

10. The major threats to these seabird populations posed by petroleum exploration 
will be (a) distt~b~~ce of the ledge-nesting species by people or aircraft 
if St. George is ever used as a local or regional base of operations for 
petroleum drilling and (b} potential spillage at or near the birds' main 
(but not their only) feedi.ng areas 13.7 km (less than 8 nautical miles) 
NE of the island at 56°37'30" !land 160°11' W.~5f-~th0ms 

, d£ep ~nvorvesa:bolit i km by 500 m. --
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. IX. NEEDS FOR ~'URTHER STUDY 

Most of our needs for 1976 have already been alluded to: 
(1) We will need to take advantage of good weather~ 'Whenever we get tt, to 

photograph ledge-nesting species. ~le expect to use a boat to do this. 

(2) We need to jack up our ledge-att-endance statistics for other species 
besides murres and for different parts of the birds' nesting cycles in 
which we will be photographing tbe cliffs. 

(3) We will need to lny out the quadrat system on Ula.kaia Ridge in order 
to get some confidence limits in estim&.tir.g the main nesting population 
of least auklets. \ole will explore the possibility of revising our 
budget so as to put one man. fu.l.l ti.!ne on this subprotect. 

(4) We will have to run down the possible u5e of a mechanical counter for 
cliff photographs. 

{5) We are considering the use of a miniature radio telemetry system to 
monitor the flight of least auklets and determine how often breeding 
birds approach and leave the colony. 

(6) We need some new tmderstanding from NOAA about how long it takes to 
write up a final report. If our field work runs ¥ell into August, we 

a1·e appalled at an Habsolutely firm" det>.dline fer a final report on 
1 October. 

{7) A cooperative effort with Dr. George Hunt and his team on St. Paul is 
being worked out whereby (1) ve will monitor k:ttiwake nests at two 
study areas on St. George and collect gro·.rth and reproductive data. 
(Molly Hunt will spend a month on St. George from ;nic'i.-August until 
fledging in mid-September) and (2) they vill photograph and census the 
cliffs of St. Paul and other Islands in the course of their work there. 
Plane schedules permitting, we will trJ to join them on some of this. 



X. SUM:-'Ji.RY OF 4'I'H ·(~U} . .RT[fi AG'J'IVI'IIES 

(1} Field 1Tip Schedule 

11-12-75 to 12-12-75 
Pacific See.b:ircl Grm.o.p !4ecting in Asilcmnr, Col:i forni.a. Confe1·cnce 
vith NOM~ pr;rscnnel on re,scw:ch prcblerns and data mane.gemcnt. 

14-01-76 to 16-01-76 
Meeting with Dr. Da.•.rid N. Ket·neship tmd CauD.dian Wildlife Service 
staff in Ottawu, Canada) tG d.iscuss and exrunine c-,;rs techniQ.ues for 
census in& seabirds by mea..'1.s of ae:dnl pbot-:graphy. 

(2) Scientific Party 
D.r. Jo&eph J. Hickey, Prof~s.sor of 1-lildlife Ecology, University of 
\·[Wisconsin, P. I. 
F. I.a.'1ce Craighead~ R~search Assistant, Univer:::;ity of Wisconsin 

(3) Methods 
We rec::;ived 306 aerial pho-tographs cf the cliffs of St. George Island 
from Dr. James C. BartO!lt!k of the U. S. :;'isl:. and '14i1dlife S~rvice. 
These were tc;.ken on 1 August 1~75, frora ab FWS P2V. We examined these 
photographs and then conferred 'd.t!l Dr. Dav ld N. i~et tleship ,.,.ho agreed 
that many of them were i:nposuible to a:.HI.:Lyze for census it;!'o:rmation. 
It vas concluded that much better-quality photographs could be taken 
by boat with a. 6 X 7 em Pentax us used t)y the Canadian Wildlife Service. 
Thin ,.;e hc.Ye now secw·ed. 

We also conferred {by phone) vi th ;)r. Do:1 R. Anderson, Cl.irector of the 
Industrial Laboratory of P~astiJJ&.". Kodal~ Compa..c'1y, Ro::-;hester, li. Y. s relc.tive 
to a mecha..'lical counte~· for the birds we photograph on ledges. ive are 
currently trying to find a ~~antimat counter here in southern Wisconsin 
so that we can explore thic fu~ther. 

(4} Sample localities, etc. 

(5) 

None. A rubber boat and mctor >ferc snipped to St. George on the Pribilof 
early in Narch. 

Data ane.lys is 
Upon receipt of Data He.nagement Formats 034 and 035, work was 
keypunching last su.:·n.'Tler! s data for stora;:;e on magnetic tape. 
be completed by 1 April. 

bee.,>Un 
This should 


