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INTRODUCTION

V‘aa.::an Island harbors the largest colcay of 2elagic Cormorants

and Blzck-iegged Kittiwakes in the Gulf of Alaska. The island is situated
almost dirscctly in the path of the Alaska Curcent System about 12 miles
shorewzzd Zrom the edge of the continental shels (Figmye 1). A major route
for oil czckers moving to and from the Port of Valdez lies to the east
(upstrezm) of Middleton Island as do potential oil excioration and develop-
ment sizas. The Federal Aviation AdministratZon supports a station on the
island =o =aintain and operate an air navigation instailation (VORTAC).

Three ;eople currently work there in one week shifts. The facility includes
an airst=ip, living quarters, and a road system (Figur= 2).

Infcrzation on the avifauna of Middleton Islard is available in Rausch
(1958), O0'Tarrell and Sheets (1962), Frazer and Howe (1977), and latch et
al. {1%79). The latter study provides a great deal of information omn the
breeding diology and reproductive success of Black-legged Kittiwakes and
Pelagic Cormorants as well as population statistics aad life history data
for Pelagic Cormorants, Glaucous-wingad Gulls, Black-legged Kittiwzkes, Common
and Thicsk-billed Murres, -Rhinoceros Auklets, and Tuftad Puffims.

Iz is obvious from the above brief discussion thar Middleton Island
is an excelilent site for baseline environmentzl studies in the regiom.
The purpose of the work reportaed here was thus twofold. First we wanted
to assess the current population level and breeding starus of Pelagic
Cormorzmts, 3lack-legged Kittiwakes, Common Marres and thick-billed Murres,
and to compare these with the results of previcusly comducted studies.
Secondly, we wanted to begin a prograzm of monitoring the reproductive
efforecs of 3lack-legged Kittiwakes and possibly also of Pelagic Cormorants
and Murres. To accomplish this second goal we had to develop monitoring
technicues suitable to conducting only two or three, 1-2 week, visits to
the c¢2liony per breeding season. :
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Figmme 1. Location of Middleton Island in the north-cenrral Gulf of
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Figore 2.

Exman constTuctions on Middlescn Island. (Redzawa -’

£rom Frazer and Howe 1977)-
present shormline.

Dashed line izdicates
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PP - Study Plots For Kittiwakes
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igura 3. Locations of population census areas and Black-legged
Kittiwake study plots (U = undisturbed, D = disturbed).

'q




e
R

oo

METHODS

We <visitad Middletom Island from 14 June to 26 Jume 1981. During
our stzy we conductad the following activities.

GENERAL C3SZXVATIONS

No special attempt was made to find and idencify zil bird and mammal
species ceccurTing on the island. Notes were kept, however, on the
occur-erce znd reproductive status of all birds cbserwed during other
activitiss (Appendix 4A).

POPULATZICN CZINSUSES

Counzs ¢f Pelagic Cormorant and Black-~legged Xittiwake nests were
carried ocut concurrently on 3 days from 21 June to 23 June. Nests wera
defined zs substantial platforms with indications of wse in the current
breeding season. Counts in all designated census areas (Figure 3) were
made from the flats below the cliffs using a 20-45x spotting scope. Counts
of all =zr-es and Tufted Pufiins seen on the ¢iiffs were made at the same
time as :he counts of cormorant and kittiwake nests. These techniques are
the sz—e ss those used by Hatch et al. (1979).

BREEDING TE=NOLOGY

We —ecorded the contents of all nests and estimatad the age of all
young dizés cbserved during our surveys. Except in a faw rare instancs=s,
we wers gomable to determine exact laying. and hatching dates.

PRODUCTIRIIT

Three permanent kittiwake plots (Ul, U2, and U3) wers established
(Figure 3), corresponding as closely as possib e to the three plots (A,
C, ané 3) used by Hatch et al. in 1978 (Batch et al. 1979). Plot Ul is on
a rocky arsza devoid of vegetation and situated fairly high on the cliff.
We could mot f£ind Plot A of Hatch et al., but Plot Ul corresponds fairly
closelr o it (Appendices Bl and B2). Plot U2 is the szme site as Hatch et
als. Plcc C. This is an area of rocky cliff devoid of vegetatiocn and rather
close o zhe flats below the cliff (Appendices 33 and 34). Plot U3 is
located oo a gradual, soil-covered slope with dense vegetation around the
margizs. This is very similar to Hatch et als. Plot 3 (Appendices B3 and
B6). The original Blot B could not be found and we suspect that it has
eroded zway.

Az 2zch plot, an observation station was selectad at a point far
enough awzy so that the birds did not flush from their nests when the
staticn wzs occupied and enough zbecve the nests so that the contents of
each nest could be seen when the attending bird stood up. This proceedure
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Locations of beached bird and mammal! census areas.
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RESULTIS

Althcugh the major research effort was direcced towards Black-legged
Kitziwakas, Information on populations, phenology, and productivity were
obtained Zor eight other species of birds includizng: Pelagic Cormorant,
Red-faced Cormorant, Canada Goose, Glaucous-winged Gull, Common Murre,
Thick-bpilled Murre, Rhinoceros Auklet, and Tufted Puffin. Armecdotal
informaticn on all other birds observed is presented in Apperndix A.

PEFLAGIC CORMDRANT
Pooulacion

A grzmd total of 2,474 active nests of Pelagic Cormorants were countad
on the ¢ilifis of Middleton Island (Table 1). This is 133 (6%) more than
found b5y Eztch et al. in 1978, but the difference is well within the limits
of possihle 2rror in counting. It appears that there has been no significant
change in the population of this species on Middleton Island between 1978
and 1981. i )

Phenoloew

Adulz Pelagic Cormorants were flushed from twenty nests on 15 June
on the souttwest side of the island. Seven of these nests -had newly hatched
young of pisped eggs indicating that hatching was just starting (Table 2).
This commencement date agrees with that found by Hatch et al. in 1978.

ProductivicT

For the 20! nests studied, we found a clutch size of 3.2C with a
standard deviation of 0.89 (Table 2). This is slightly higher, but not

significencly so, than the 2.84 (SD 0.15) found by Batch et z2l. in 1978.

RED-7ACZD CCXMORANT

One izdividual was found standing on the edge of a nest on the wrecked
ship. Tkiis is the same location as that found in 1978 and the bird is more
than likasiy cthe same individual. No sign of a secord bird was found.

CANADA GOOSZ

Two aduit Lesser or Dusky Canada Geese with three goslings about
two .weeks oid were found on the southeast side of the island. They may
have beer Zust coming down the slope from the top of the island. At least
one flock of 11-14 birds was flushed from the flats on the southwest side
of the isiand,.
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ensures =2at the breeding performance of kittiwakss is unaffected dY
human disturdbance. Each plot was mapped and 60-52 nests were chosen and

marked oz 2 map. The same nests were later marked on dlack and whita e

photogracas of the plots (Aprendices B2, B4, and 36). One or both
observers then spent ome day.at each plot obserwving the nests with a 25-
45x telascove. Plots U2 and U3 were watched on 17 June and Plot Ul was
watched ca 19 June. The contents of each marked nestc were observed and
recorded {Appendix C). The whole process was repeatad 7 days later on
Plots U2 znd U3, and 5 days later on Plot Ul.

Two xitsiwake nesting ar2as on upper cliffs (Figure 3) were cnosen
as distuztance plots (D1 and D2). Birds were fiusized from 2Plot D1 on
15 June z=d Zrom Plot D2 om 24 June, and the contezts of 100 nests were
counted ca the former and 151 om the latter. Ccroorants were flushed
from a secrion of cliff onm 15 June and the contents of 20 aests were

counted.
BEACHED 3IRD AND MAMMAL STRVEYS
We surveyed the entire coastline of Middleron Island between high

and low tide lines for dezd s2abirds and marinme ==—mals (Figure 4). Refer
to Wohl (21378) for details of these survey technigues.
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Table 1. Populations of seabirds censused in 1976, 1978, and 1981 on Middleton Island.

CENSUS AREA

(Number of Nesta or Blrds) Total ‘Total

Spacies 1 & 10 2 3 4 5 6 & 17 fl 9 Nogtn Bliydy
Pelagle Cormorant

1976 702 343 85 41 302 110 322 14 1,919

1978 813 279 125 41 439 184 407 53 2,341

1981 1,131 339 144 35 330 56 426 13 2,474
Black-legged Kittiwake -

1976 9,294 5,040 1,880 470 8,750 4,521 12,490 14 42,458

1978 21,352 12,202 6,666 1,101 15,354 7,083 11,469 20 75,247

1981 23,449 20,615 13,280 3,605 5,257 5,779 10,792 108 82,8485
Total Murres

1976 1,149 4,333 149 0 0 0 220 0 5,851

1978 2,798 3,370 275 0 0 0 360 0 6,803

1981 2,573 2,609 162 0 0 0 177 0 5,521
Tufted Puffin .

1976 ' 195 190 4 20 290 46 110 30 885

1978 330 180 0 15 110 160 470 55 1,320

1981 227 241 11 0 25 134 64 30 132
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Tapis 2. Contents of nests of Pelagic Cormorzzzs on
Middleton Island. 15 June 1981 .

Number of Eggs and Young* Mazn

0 1 2 3 4 5 Z-uteh Size
Number
of 0 1 3 7 9 0 3.20
Nests -

* = Three nests contained newly hatched young, two cthers
ccnzzined both eggs and newly hatched young, ané two
=ore 1ad pipped eggs.

GLADCCTUS-WINGED GULL - -

Phernolceow

Twenty-nine nests were found scattered over the south eand of the
islzné (Table 3). Approximately one half of these tzd already hatched

‘eggs. <he cldest chick observed was about 5-9 days old indicating that

hatchi=ng commenced around 6-10 June. These fzcts zre in diresct agreement
with :=he Sreeding phenology fcund by Hatch et al. iz 1978.

Prcoduezivity

Of the 14 nests which contained only eggs, the average clutch size
was 2.72 (SD 0.47). This is very close to the 2.8¢ {SD 0.32) found by

"Hatch et al. in 1978.

BLACX-LIGGED KITTIWAKE
Populztion

we counted a total of 82,885 kittiwake nests o= the ¢liffs and Zlats
of Middleron Island (Table 1). This is 7,638 (10X} =ore than counted by
Hatch ez al. in 1978, and we suspect that it repressmts a small but real
inerezse in the breeding population,
Pherolczy TN

i

Zgg laying was in progress when we arrived: g/!idqletOn Island, and

contizued at a slow rate throughout our studies.,\yThirteen percent of all

‘nests 2eld at least one egg between 15-19 June, and this decreased to nine

percent cme week later. The number of eggs per nest increased from 1.49
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Table 3. Contents of nests of Glaucous-winged Gulls
on Middleten Island, 14-24 June 1981

Nuéser Contents

of of

Nests Nests

& Emxpty: no sizgn of young

4 One chick: ages 2, 2, 2, and 5-9 days )

1 One chick plus ome cold egg

1 One chick plus one dead chick half out of egg.
The live chick was about 2 days old

1 One chick plué one pipped egg

2 Two chicks: age51&l,andé&2days

1 Two chicks plus one warm egg

1 - Three chicks: ages newly borm, 1 day, #nd. 2 days

4 ~ Two warm eggs

9 Three warm eggs

1 Two normal eggs plus ome runt égg, 213 wara

in the first week to 1.67 in the second week. Compared with data obtained
by Hatch et al. in 1978, this pattern suggests that kittiwake egg laying
was about two weeks later in 1981.

 Productivicy

By 24 June, 91% of all substantial kittiwake nests contained at least
one egg, and the average clutch size had increased to 1.83. Considering

.that egg laying was not yet complete, these figures ccmpare closely with

those cbtained from good quality sites by Hatch et al. in 1978. TUnlike
Hatch et al., we found no significant differences between the various sub-
colonies that we studied (Table 4) even though we made an effort to use
the same or comparable sites.

-

COMMON MIRRE and THICX-BILLED MURRE

_Popularion

We countad 5,521 murres on the Cliffs of Midgleton Island (Table 1).
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This is 1,282 (19%) less than found by Jatch 2¢ al. in 1978. We feel that
this iZZZerence is probably more a reflacticn of colony attendance than of _
an acztzzl difference in popuwlation size. i

Phernlagy
—————————n.

4 fa2w scattered eggs of both Common and Thick-billed Murres were
found o ledges just below the top of the ¢lifis, znd it was apparent
thar 2gg lzying had yet to reach its peak. This weouid put the 1981 egg

layi=z zerhaps one week behind that fouad by Zatch ez al. in 1978.
RHINCCEZZ0S ATUKLET

Pherolcev

ined a feathered embryo about 5 ¢z long. This would be in

“e dug up one burrow of a Rhinocerns Auklet and found a single egg.
t L the breeding phenology found >y Eatcn et al. in 1978.
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Populz=ion

we zade a general count of adult Tufted Zufiirs sitting on the cliffs
of ¥iidlaron and came up with 732 individuals. This is 588 (457 fewer than
fourd 5v Zatch et al. in 1978. However,K we overlockad a number of areas
durizg “sur count and we suspect that thvre has not been a significant change
in th2 population between 1978 and 1981.

Phezclcsy

We dug up ome Tufted Puffin burrow and found an egg with a 1 cm
embrv2. This would be in agreement with the bdreeding phenology found by
Haten =2z zi. in 1978.

BEACE== 3IXDS AND MAMMALS

“te results of our beached bird and mammal surveys are presented in
Tables Z and 6. In general, fewer bird speciss and aumbers were found

than Iz pzst 7ears. This is pussibly a refleczion of the generzlly calm
and su=zny weather which has prevailed in the Middleton Island area this
year. The number and kinds of marine mammals found in our surveys was close

to tkz: found in previous yvears (Table 6).
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Table 4. Contents of nests of Black-legged Kittiwekee on Middleton Island - |

15-19 June 1981

22-24 June 1981

Number of Nests Containing X Glutch X Number of Nests Containing X Clutch X
Colony Oegg legg 2 egg 3 egg Size Egge/Nest 0 egg 1 egg 2 egg 3 egg Size LEggs /Nest
Disturbed (:K') et
D1 17 65 116 Jee 1,66 1.52 - - - - - -
D2 - - - - - 9 19 121 2 1.88 1.77
Undisturbed
Ul 8 15 37 { .71 1.48 6 12 42 0 1.78 1.60
U2 11 7 43 (1 1.86 1.52 8 5 48 0 1.90  1.66
u3 12 14 36 G o1.72 1.39 6 19 37 0 - 1.66 1.50
Total 48/k”A‘101 232 Qs 1.70 ’1.49 2Y 55 248 2 1.83 1.67
bt
{




S B

ifff]

.

1

]

T

L |
R |

14=26 Zume

Dead birds and mzmals found =a survers of
beaches on Middlezon Island.

Survev Area

Species 1 2 3 3 2
Norcherz Tu =zar 1 0 0 0 3
Pelzgic CTor—orant 0 0 1 2 ]
Glzucous-wiz=ged Gull 0 0 ] z 2
Rhizoceros iuklet 0 0 1 2 2
Tufzad Zufiia 0 0 0 0 z
Black-leggzes Xdittiwake 1 1. 2 1 3]
Harbor Sezl 0 1 0 0 Z
Steiler’s Sea Liom 1 0 2 0 Q
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Zo—parison of results of beached bird and mammal surveys,

¥iidieton Island: May-iugust 1976-1378 and Jume 1981

No. Na. No. No. Rm of
Birds/Km Bird Species Mammals/Xm Marmal Species Surveys

Suyrvey No. 1

19761978 1.71 11 0.04 1 24

1081 0.67 2 0.33 1 3

Total 1.59 11 0.07 2 27
Survey Nec. 2 :

1975-1578 2.35 i 0.40 3 20

issgl 0.25 1 0.25 1 ' 4

Tezzl 2.00 10 0.38 3 24
Survey Ne. 3

1676-1278 - - - - 0

1981 1.00 3 0.50 1 4

Tozzl 1.00 3 0.50 1 4
Surwey No. 4

1978-1378 7.43 1L 1.29 2 7

1981 1.00 2 0 0 2

Total _ 6.00 1 1.00 2 g
Suzrvey No. 3

1876-1578 0.40 2 0.20 1 5

1881 0.60 2 0.40 1 5

Totral 0.50 4 0.30 2 10
Surver No. 5

19758=-237% 6.14 10 0.29 1 7

1081 0.40 2 0 3 5

Total 3.75 10 0.17 1 12

provea,

M
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Appendix A. List of bird species observed on ¥iddlezon Island, 14-26 Juze 1981

:~1

Specis Number? 3r=eding Status

Cormon Loon 1 Wizter plumage

Northern Fulmar 1 Bird found dead on beach
Pelzagic Cormorant Abundant Neszs, eggs, and young
Red-fzced Cormorant 1 Sizzie bird on nest™
Lasser or Dusky Canada Goose Flocks of 11, 14 1 pair with 3 small young
Mallard Uncommon Toung -
Gadwall 3 CTnikzown :

Pintail Common Young

Green-winged Teal Uncommon Cak=own

Northern Shoveler Uncommon Tanknown

Amerigcan Wigeom 4 Unizown

Greater Scaup Uncommon Coizmown

White-wingsd Scoter 2 Doudtful

Black Oyscarcatcher 12 Ter—itorial pairs
Semipalzared Plover Abundant Yomg -
Whimbral 3 Douvdbcful '
Greater Yellowlegs 4 DoudtZul

Wandering Tattler 1 Doudtful

Norchern Thalarope Abundant Terzitorial

Common Snipe Common Yorng _

Short-biiled Dowitcher 5 Doubtful

Western Sandpiper 7+ Docdzful

Least Sandpiper Abundant Ter-itorial

Glaucous Gull 1 Doudbtful
Glaucous-winged Gull Common Nescs, eggs, young
Herring Gull 6 Doubtiul

Black-legged K;t:gwake abundant Nests, eggs

Common Murce Common Nescs, eggs
Thick-billed Murre Uncommon Nests, eggs

Rhinogcercs Auklet Common Nests, eggs

Tufted Pufiin Common Nests, eggs

Tree Swallow Uncommon Nests

Bank Swallow Uncommon Prsbably

Wintar Wren Uncommon Tar=itorial
Orznge-crowned Warbler Uncommon - Terzitorial

Rusty Blackbird 1 female Doubtful

White-winged Crossbills 3 Docdtiul

Savannah SparrTow Abundant Young

Lapland Longspur Abundant Young
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Appendix B2
Undisturbed Black-legged Rittiwake 21ot Ul
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Appendix B3
Undisturbed Black-legged Kittiwake Plot U2
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Appendix B4

Undisturbed Black-legged Kittiwake

2lot U2
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Appendix BS

Undisturbed Black-legged Kittiwake Plot U3
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Appendix B6

Undisturbed Black-legged Xittiwake Plot U3
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Appezndix C.

Nest
Number

Con:inue&

Colony U2

Colony U1

17 June 24 June

24 June

Colony T3
24§ June

41
42
43
44
45
46
47
48
49
50
51
52
33
S4
55
36
57
58
59
60
61
62
63
64
65
66
67

L LRFHPDOPNOEHEDPDNONNNMNNODDNONMNNOMDM

L LI HPFENONNMHEFMDNNRPDOMRODNMNDNNDNNONN

FNHNHNHEFEFFEFPDOONDNNNDONNDNSNN RN

OHFHNNRNNDODOHEHGONNNOFHROWDNNOFRMKMNDNNN

- |




