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Abstract

Excluding species confined to continental and
froshwater habitats. there are six common species of shags and
cormorants in north temperate coastal regions. Temminck's
Phatacrocorax capillatus and Great P. carbo cormorants are
found primarily in Asia. but only Temmminck's Cormorant 18
exvlusively marine. Double-crested F. aurits and Brand's
P. penicillaties cormorants are confined to the New World.
Pacific coastal populations of Double-crested Cormorants
extend from the Mexican border north to Bristol Bay, Alaska,
and have their greatest abundances in the central part of the
range. Brandt's Cormarants have the most circumscribed
distribution of the three and are most abundant along the central
Calitomia coast. Red-fuced P. urile and Pelagic P. pelagicus

~shags bridge the gap between the species discussed above and

breed throughout the northern North Pacific basin and Beringia,
The ecology and hehaviour of shags and cormorants are
difterent: shags generally prefer to nest on steep cliffs and are
opportunistic feeders on nonschooling prey over shallow rocky
bottoms: cormorants usually nest on flat, level arcas on offshore
rocks and islets and prefer feeding on a broad range of demersal
schooling fish in neritic waters. Both species are found close to

-~ shore and are sensitive to colony disturbances. For reasons still

unknown. shifts in colony sites are common and complicate
accurate assessment of numbers. | |

Résume

Sans tenir compte des especes confinées dans les
habitats continentaux et dulgaquicoles, on compte six especes

-~ courantes de cormorans dans les zones tempérées cotieres du
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Pacifique Nord, Le Cormoran de Temminck Phalacrocorax
capillatus et le Grand cotmoran P. carbo se retrouvent surtout
en Asic, l¢ premier étant exclusivement marin. Le Cormoran &
aigreties P. auritus et le Cormoran de Brandt P. penicillatus
sont confinés dans les Amérigues. Les populations de
Conmorans & aigrettes fréquentent les cotes du Pacifique, de la
frontiere du Mexique 2 la baie Bristol, en Alaska. On les
retrouve en plus grand nombre au centre de cette grande région.
Le Cormoran de Brandt est ’espece 1a moin dispersée, son
habitat privilégié étant la région cdtiére du centre de la
Californie. Le Cormoran 2 tace rouge P. urile et le Cormoran
pélagique P. pelagicus comblent les vides entre les especes
susmentionnées et se reproduisent dans tout le bassin nord du
Pacifique Nord et dans toute la Béringie. Les diverses familles
de cormorans présentent une écologie et un comportement
différents. En régle générale, les Leucocarboninés (qui
¢omptent notamment les Cormorans a face rouge et les

Iiast Branch, Academy of Sciences, Viadi yostok 690022, Russia

Cormorans pélagiques) préferent nicher dans les falaises
abruptes et sont des prédateurs opportunistes, se nourrissant des
proics isolées qu'ils trouvent sur les fonds rocheux peu
profonds. Les Phalacrocarinés, eux, préférent nicher sur les
rochers et les ilots plats du large et se nourrir de poissons
démersaux qui se rassemblent en bancs dans les zones
néritiques. Tous les cormorans s¢ tiennent prés du rivage et sont
vulnérables aux perturbations de leurs colonies. Pour des
Frisons encore inconnues, il arrive souvent que les cormorans

“changent de colonie, ce qui complique I'exercice de

dénombrement.
1. Introduction

Cormorants and shags (Phalacrocoracidae) are the most
successful family of pelecaniform birds, comprising at least
35 species worldwide. Birds of this family are generally in
coastal and neritic waters, and arec common dwellers in marine
and freshwater littoral habitats. They are restricted from more
oceanic habitats chiefiy because of their unique wettable
plumage, a feature well-suited for underwater sursuit of shallow
demersal fish, but one that requires perching sites for drying
and thermoregulation. Consequently, members of this group are
found along most of the productive coastlines worldwide
(except in polar regions) and often far inland following major
freshwater drainages. |
| Phalacrocoracidae have been considered to be a
homogeneous group. Recent systematic study revealed instead
that there are two well-defined clades in the family: cormorants
and shags (Siegel-Causey 1988). Cormorants can be general-
ized as heavy-bodied, deep-feeding neritic foragers, flat- and
tree-nesting pelecaniforms with indifferent or laboured flight.
By contrast, shags characteristically are compact, pelagic
foragers, flat- and cliff-nesting birds with fair flight abilities.
Excluding species confined to continental and freshwater
habitats, there are six common species of shags and cormorants
in the temperate North Pacific: Temminck’s Phalacrocorax
capillatus, Great P. carbo, Double-crested P. auritus, and
Brandt's P. penicillatus cormorants; Red-faced P. urile and
Pelagic P. pelagicus shags. In addition, there are two other
little-known species identified from this region. Pallas’s
Cormorant Compsohalieus perspicillatus, now extinct, was
known to breed on the Commander Islands (Stejneger 1884),
which are the fur-western component of the Aleutian Islands.
Finally, the existence of a small, recently described shag closely
refated to Pelagic and Red-faced shags (Kenyon's Shag
Stictocarbo kenyoni) was discovered on Amchitka Island
(Siegel-Causey 1991: Siegel-Causey et al. 1991),

v

- . ,- W . * -
T, S el L

-th

et e e he o gk

P e
S I - oo Bt o

St AT e L T =
bl g e Lk w e Rt T f

.,.-....-,.
F
P
T

iy
" o ol i

- reg sy m - SR -

L o L, —
=

L

TR PR i



—q—rl'.m-‘w‘ -*EH. " - '-—J'-'.-
=] i::-; b . P 3

- . 1 Wt T -
I R = S N - LV N R R e B

-t

et SEre e he o zh

L] .J'!'\-'
-y

S g e T

BB R T et B 4 T

il

R iy

i - SR et g i el -
b N S i Tk e Rt 1 w

.,.-
- 5 -
ey Ty

T

oy --..'-..“—--
vy W PR

- ey g -

e

e TP W T
..l_.'l'l‘ll -

P T =N o
J".J":.l J:‘—‘#"M.‘-q - N

iy
gl AT ol

Table &
Estimnates of breeding numbers of six cormorants and shagys in the temperate

North Pacific

Double- - | T
Brandt's crested Pelugic Red-fuced Temmnek™s , i nuat

Region . Cormuorant Cormorant” Shug Shag Corthoran Conriora”
Cnlifungiu“ 6% (00 2 () 16 OO0 T s
(‘Lruglun c 16 (00 ] 700 7 O}

ashington B{X) 4 000 &)
British Columbia’ 152 4 000 % 400)
Southeust® | L6 o0
Kent LRE) t4 000 20 00
Meu““nl Inl:"' } 200 $ OO0 21 OO
Pribilof Is, " % (O
Bristol Bu{" 2000 L6 (NN) 3 800)
NE Bering GELLYIE :
Chukchi Seun® I
Anadyr Gulf* NI
I(umginnkii“_ AN VLY
Kamchatkan' S OO0 | & (0K |
Okhotsk Sco’ IREY RN T & L) C AN
Kuril 1s.* 200 000 SO0 n R R
Primoryce! | OO0 S SR SR
JHEHH Sca'” ~ L . L ~ J 1K T L L S e
Total AL ) I:"—lﬂ{llim TN T 'i‘-%‘ﬁill,l,i 1T TR A R 1 1 )

S, e S Vi A— . ' ' :

4 Data Irom Sowls et al, (198(0),

t Data from Varoujean (1979),

¢ Data from Speich and Wahl (19893,
d Pata from Yermeer (1989),

¢ Pata from Sowls et al. (1978),

fData from Kondratiey ¢ 1986), Colonies on Wrangel. Gerald ¢Herald), Dromede islands and alt smabier oftshare elatnds e on adedd
¢ Data from Kischinskii (19803, Vyatkin (19R6Y. This region is defined as the cousthine between Berme Mrat anid Khany
h Dati from Kischinskii (1OR0), Vyutkin ( TORS), and Marakoy (1978 Thas regnon i detined as the are hetween Khanvt ad e Ramchatka peregeba mcinadaesy

Commander, Vyatarskii, amd ail offshore istands,

FData from Vyatkin (1986), This region is the Pacific coast of Kamchatha and ) oftshore astaruds
I Pata from V.P. Shuntov tunpubl, duta). This region includes the west coast ot Kamotiatha, Sakha i Daland. drat odi ottshore slhands

5 Datat from V.A. Nechaev (unpibl, data),

| Data from Shibacy (1987), This region includes @l of Soviet territory i ihe Sea of Japan _ -
O Data from Fujimaki (1986), Lebedev (1986), and Hashimoto (1987). This region wovludes the Japan Ilatids amd alb ot hons idamds ke Sen of Jogars,
M Estimates are tor coastal populations only in the region. Freshwiter populitions and cxirafimital colomes were exdudel, | ‘

In the species accounts that follow, we will stress detail
from Asian species or populations because little information
has been published previously for them in English. Orthography
of non-English place names uses standard transliteration
practices, Table | gives the abundance estimates for cach
cormorant species dealt with.

2. Species accounts

2.1, Great Cormorant

The distribution of this species is chiefly continental
throughout Europe and Asia. Marine populations in the North
Pacific basin are small and isolated and restricted entirely to the
northern Sea of Japan, in the Primorye and Japan (Fig. D). This
cormorant is a common breeding species of the mainland.
however, and there are several colonies located on river inlets
throughout the Primorye, e.g.. Ussuri and Amur rivers, The
main colonies are located on Furugelm and Butakov istands,
Peter the Great Bay in the far northeastern Sea of Japan. This
species was first observed here in 1979 (Shibaey 1987 about
10 pairs nested on one of the clifts on Butakov Islet, In 1982
this group of Great Cormorants moved to nearby Furugelm
Island, where a new colony of 15 nests was established. Both
colony sites were adjacent to nesting Temminck's Cormorants.
The colony doubled in size cach year (33 pairs in 1983, 70'1n

1984; Shibaey 1987). Furugelm Island is within the limits of the

Far East State Marine Reserve and is a protected site, Several
coustal colonies exist in Japan: the largest is ot Unoyama, Ise
Bay, central Honshu. There are undoubtedly other colonies to
the south, but information is lacking.

3 Temnunck s Cormorant

221 Breeding chsmrthunion | |

This speckes fiests 1n Japran, along cousthines i the Sea
of Japan. Primonve, Sea of Okhotsk,and Kunid Isbaticds . The
tghest numbxers in Russtase fowrd o the Tartar Strat.
Sakhalin Ihand, and southern Kurds cbe Ty Bo Japan, neshingt
colonies eyvst oo clifts and offshore sslets s tempetate andd
cabaretie waters 1 Hasegawa TU%3y Numbers decrease abruptiy
to the south, perhaps in darect sesponse to gt seasarfane
ternperatures. The most southiern colony  SH oty s on |
Okinoshima Ivland. vorthern Kvashu

222 Abundine - | )

On manndand Russia there ase aboit X000 breeding
Temminek s Cormorants. Approximatels 3000 nest on islands
(15 colonies) in Peter the Great Bav: the farpest colony s on
Furugelm Istand whete 726 pairs were counted 1o 1989w
other colonies ¢ 38-40 breeding sites) Tovated on the coasthine ol
the Primorye are small, generatly no more than 10 20 pairs
(Elsukov 1984: Shibaev 1987), | |

The most revent census estimated abxsat 7000

Temminek s Cormorunts in the Kunl Isands with colomies

noted from Kunashir Istand north to Simustor [sand
(Velizhanin 1978), Only a single colony on Sakhahn Island has
heen Tound: in 1980, 100-120 pairs were seen nesting on Cape -
Anivi (Ncchaev 1986). A small colony:has persisted on
Moneran Istand, but the numbers have fluctuiated over the years
from 20-30 pairs in 1948 to 5 -6 pairs in 1973 {Gisenko Pass,
Nechaey 1975). The total number of Temminck s Cormorants
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Figure | | -
Disiribution of Temminck's and Great cormorants. See text for discussion of,
other possible breeding sites for both specics.

GREAT CORMORANT

W

nesting in Russia is estimated to be no more than 16 000 indi-
viduals. About 1000 birds are known to breed in Japan, Little 1s
known about abundances further south or west.

2.2, Population trends

. The number of Temminck's Cormorants has varied in
Beter the Great Bay tor the last 50 years. On Furugelm Island
the colony was completely annthilated by arctic foxes Alopex
lagopus that had been introduced in 1929--30. The cormorants
returned later and by the 1950s their numbers increased, but in
1967. most of them died for unknown reasons (Labzyuk 1973),
From 1977, the number of individuals increased and by 985
the colony had increased 10-fold. This probably was due to
favourable conditions created in the late 1970s with the creation
of the Peter the Great Bay Marine State Reserve in 1978 and the
occurrence of abundant food, PdullL sardine Sardinops sagax
(Shibaev 1987).

24 R(’p: oduction

First successtul breuhng occurs al three years of age.
Nonbreeding birds are present in colonies during the entire
breeding period. but never exceed 20% of the total numbers, In
the Primorye, egg-laying begins in late May and s at its peak
by early June. Incubation lasts about 30 days. The fledging
period is approximately 40 days, but this depends upon food
ﬁupply and weather.

2.2.5. Nesting habitat
- Temminck's Cormorants are strictly colonial and rarely
breed as isolated pairs. Most colonies are small (20-30 nests),

~although larger ones do occur: for example, the colony on

Furugelm Island in 1989 comprised 1500 nesting birds. Nest

sites are broad ledges and shelves on open cliff faces, and often

in mixed colonies with Common Murres Uria aalge and
Black-tailed Guils Larus crassirostris.

Tamminck's Cormorant

0 ;
[[[[[l Wintering areas for both species
o 4
| | | Documantad breeding areas for ¢ '
TEMMINCK'S CORMORANT Temminck's Cormorant -
| Unveritiod breading areas for b Ao

@ Documented colonies of Great Cormorants

2.2.6. Wintering -

~ Small numbers of this species winter in southern
far-eastern Russia, Based on banding data, young birds forage
along the Primorye atter lcaving colonies in Peter the Great Bay
and remain until late October, some until December. Most of
the first-year Temminck's Cormorants from this region migrate
southwest, however, and winter in the Korean Straits, as do
most adults coming trom all along the far-eastern coust.

Temminck's Cormorants from Hokkaido colonies

disperse southwards along the coasts of Japan, Birds from the
eastern colonies primarily move along the Pacific coast and
those from the western colonies move along the coast of the Sea

of Japan.

2.2.7. Diet |
" Temminck's Cormorants feed either separately or in

small flocks in coastal and estuarine waters, often in assoctation
with large flocks of gulls, Food samples regurgitated by chicks

in colonies from Peter the Great Bay contained small bottom-

dwelling fish (e.g., Cottidae, Stichaeidae, Photidae, Clupeidae,
Gadidae, Hemirhamphidae).

2.2.8. Mortality
The main predators of Temminck’s Cormorants are

Black-tailed Gulls, Carrion Crow Corvus corone, and Jungle
Crow C. macrorhynchos, The majority of depredattons were

-on eggs and small chicks and occurred when parents were

disturbed from the nests. A few cases are known of attacks by
Steller’s Sea Eagle Haliaeetus albicilla on incubating aduits,
and there is a report (Labzyuk 1975) of some nests having been
destroyed by bears Ursus tibetanus, The main threat to this

species, however, is human disturbance. On Sakhalin, Moneron,
and southern Kuril Islands, crews of fishing boats over many
years have systematically destroyed most colonies through
egging and target shooting (Gisenko 1955; Benkovskii 1968).
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Figure 2
Distributions of Double-crested and Brandt’s cormorants -
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X 2.3, Brandt's Cormmorant Hunt et al. 1979; Ainley and Bovkelheide 19901 Colony Sizes
| Care largely assovtatesd wath cecanographic conditions, and
3 2.3.1. Breeding distribution and abundance changes in the nuniber of breeding adults ofien follow changes
Brandt's Cormorants breed from Baja Califomia north, in local upwelling ot Jarge-seale events hke E1 Nifo,
| possibly to the Gulf of Alaska (Fig. 2). Small numbers of |
o Brandt's Cormorants (<50 bitds) have been noted from Alaska, 233 Keproduction N |
va but their population status is still unknown, In 1989, 56 nests In the southern part of the range touthern Cahfarniay,
were found at two colonies west and north of Barkley Sound. “adults are present il year round, but clutch mination occurs by
":ﬂ Vancouver Island (K. Vermeer and K. H. Morgan, unpubl. data), the middle of March, Mass hatching oceurs i carly May, and

and a small number of cormorants (20-40 pairs) have been
found nesting on Sartine Island. at the northwestern tip of
Vancouver Island (Vermeer etal. 1976). In Washington,
Brandt's Cormorants arc more numerous (about 300 pairs).
with the greatest nesting on cliffs at Cape Disappointment and
Willoughby Island (Speich and Wahl 1989). Abundance
increases further south, with about 16 000 birds nesting ilong
the Oregon coast ( Varoujean 1979).

The greatest numbers are found along the California
coust and account for the majority of the breeding population.
The largest single colony is focated on Southeast Farailon
Island, where about 40% of the entire specics nest (Sowls et al.
1978: Ainley and Boekelheide 1990).

2.3.2. Population trends

The population of Brandt's Cormorants his varicd in
California since they were first studied around the turn of the
century. Colony sizes have been decreasing since then, but
exdact causes are unknown. It is clear that carly human distur-
bance by exploitation and harassment and ltater by pesticide

effects was the main reason for this decline (Sowls et al. 1978;

most chicks have fledged by the end of August (Sowls et al
1080). Hatching success varies widely among sites, but fik
average rate of about 45% observed in the Faralion IMands i~

representative. Fledging suceess, as inmaost conmorants, 1 high

(75% ) {Ainley and Bocketheide 19900 1o Washington,
breeding adults arrive by the end of April and mass kiving
begins by the first week of May. The majonty ot chicks haich
in the first week of Julv and most fledge by late September

(Speich and Wahl 1989, Full detaals of reproduction on
Southeast Farallon Island are given by Ainley and Boehelhende

(19907,
> 3.4, Nesting habitat | L
Brandts Cormorants are eatirely voleniad and rarely are

* found in small pesting groups. This speeies is typical of marine

cotmorants, 121 that broad level areas of offshore istands are
preferred for nesting, but gently sloping biuffs and cliff ledges

are often used. Furthermiore, Brandt's Cormorants prefer to feed

in upwelling regions and choose nest sties thit ure adycent Lo
such water. Ainley and Boeketheide (199D discuss nest site
selection by this species on Southeast Faralion Island,

125



238 Diet
The most detailed sources for the diet of Brandt's

 Cormorants is Ainley ct al, (1981) and Ainley and Boekelheide

(1990): the most prevalent food items in the diet were
Engraulis, Sebastes. Oxyjulis, and Chromis. .

24, Double-crested Cormorant

d4.1. Breeding distribution

Double-crested Cormorants are found from Labrador to
the Caribbean. the midwestern U.S. and Canada, west coast of
North America (including Mexico and Canada), and south-
casterti Aluska. The Pacific coastal populations of Double-
crested Cormorants are distinguished by white nuptial plumes
on the sides of the head and are considered a distinct subspecies
(.e.. P. aurituy albociliatus). This species nests in colonies

- ranging from a few nests to bundreds of nests; most

aggregations are less than 200 pairs (Ainley and Boekelheide
1990). Maderate-sized cotonies (less than 200 patrs) occur
along the California, Oregon, and Washington shorciines,
largest colonies are located chiefly on protected offshore rocks
and islands (Fig. 2). | -
Double-crested Cormorants are rarely encountered north
of the Strait of Georgia in sowthwestern British Columbia and
do not nest in any significant numbers until the northern Gult of
Alaska (Sowls et al. 1978; Vermeer 1989), Small aggregations
have been found north into Bristol Bay and west along the
Alaska Peninsula. This species does not nest further west into
the Alcutians than Unalaska Island (Sowls ¢t al, 1978),
although transients may range throughout the archipelago
(Sicgel-Causey ctal. 1991},
24.2. Abundance and popudation trends
Double-crested Cormorants are the least abundant of all
coastal breeding cormorants and shag. i1 the temperate North
Pacific (Table D). In the southern part of the range. populations

 have decreased since the beginming of the century, where on the

Faratlons they were once the second most abundant cormorant
(Ainley and Lewis 1974). Commercial egg collectors and other

exploitation may have started the decline that was accelerated
by the disappearance of the Pacific sardine from the California

~ Current. Numbers appear to be increasing in central and

126

southern California (Sowls et al. 198()). but they may actually
only reflect improved census methodology, In Washington and
Oregon. coustal breeding Double-crested Cormorants also seem

1o be increasing in numbers. bul colony shifts and desertions are

commonplace (Speich and Wahi 1989}, On the British Colum-

- bia coast, Double-crested Cormorants brecd only in the Strait of

Georgia, where the population increased from 203 nesting pairs
in 1960) to 1981 patrs 1n 1987 (Vermeer et al. 1989),

24.3. Reproduction
In the southemn part of the range. adults are present year-

round, but clutch initiation does not begin until about the

middle of April. Mass hatching begins in latc May and most
birds fledge by the middle of August. In Washington, adults
arrive in carly April, mass laying begins in carly May, and

chicks are fledged by late September. Nesting chronology is

“about two 1o three weeks later in the northern part of the range,

Full details on breeding are given in Ainley and Boekelheide
(1990). - |

2.4.4. Nesting habitat
Double-crested Cormorants prefer level sites in

protected habitats and often will sclect broad ivdges on the
shoulders and upper portions of cliff faces (Siegel-Causey
1988; Vermeer et al. 1989). Where conditions are dry enough,
nests are reused year after year and often exceed 2 m in height.
Double-crested Cormorants also nest in trees in both marine

and freshwater habitats (Vermeer et al. 1989),

24.5. Diet

' Coastal breeding Double-crested Cormorants have
rather narrow food preferences and seem to specialize on small
demersal fish schooling near the bottom (Atnley et al, 1981).
Atherinids. embiotocids, engraulids, und sctacnids were among
the most common foods found in the southern populations.
Food samples taken from Alaskan birds showed essentially the
same pattern, but with the addition of decapods (Crangon spp.)
(Sanger 1986).

2.5.  Pelagic Shag

2.5.1. Breeding distribution (western shores)

This species is the most numerous and broadly
distributed of all cormorants in the temperate North Pacific
(Table 1, Fig. 3). In Russia, it nests along the shores of the
Chukotsk, Bering, Okhotsk, and Japan seas, from Chaun Inlet
and Wrangel Island in the north to Peter the Great Bay in the
south, Until recently, the northernmost nesting of this species
occurred at Cape Schmidt (Portenko 1972), In 1984, however,
nesting pairs of Pelagic Shags were noted in Chaun Inlct
(Kondratiev 1986), extending considerably the northern limit of
this species’ breeding range. Further to the east, there are small
colonies (<10 pairs) along the Chukchi Sea coast.

Pelagic Shags nest everywhere along the east and
southeastern shores of the Chukotsk peninsula from Cape
Dezhneva to Krest Gulf and are common nesting birds far to the
west from Krest Gulf to the Anadyr Lagoon (Uspenskii et al,
1963: Velizhanin 1965; Portenko 1972; Golovkin and Flint
1975; Krechmar ct al. 1978; Kondratiev 1986). Pelagic Shags
nest on the shores of the Koryak uplands and are found on all
suitable cliffs which abound on the coast (Kischinskii 1980).
The majority of the nesting colonies are small from here south
to the tip of Kamchatka, comprising less than 20 pairs each.
Large colonies arc absent or rare on shores of the gulfs of
Kronotskii, Kamchatskii, and Karaginskii (Lobkov 1986;
Vyatkin 1986) and the largest colonies are found on
Karaginskii, Verkhotyrova, and the Commander Islands
( Vyatkin 19735, 1986; Gerasimov 1980).

The western part of the Sca of Okhotsk from Okhotsk
City to Sakhalin Gulf is one of the least studicd regions of the
Far East. Pelagic Shags have been noted on Nansikan Island,
fona Island (Nechaev and Timofeeva 1973; Velizhanin 1978),
and Shantarskii Islands (Yakhontov 1977). There are several
small colonies on the eastern side of Sakhalin Island: Cape
Terpen, the eastern bank of the Aniv peninsula, and the
northeastern shores of the Shmidt peninsula (Gisenko 1955;
Nechaey 1986). They have also been observed in the south from
the north of the Amur River to Peter the Great Bay, but, as a
rule, in very small numbers (Labzyuk 1975: Elsukov 1984),
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Figure 3
5% Distribution of Pelagic Shags. Wintering areas in North America are similar to
: the breeding runge. |
:..- i:',; I
B
5
PELAGIC SHAQG
| |
I I
T ""J Documenied bresding arens | o ’ o P
5 oo | | R |
E Unverdied of low-intansity treeding | . ¢
' | ] J L -
II. | : . : e
2.5.2. Breeding distribution (eastern shores) ‘ront the castern shores of Kamchatha (0 Hong Kony: Wathan
The northernmost North American colontes woparently these linmis thes are found everswheee there s no shelt e
-y are those on Cape Lisbume (68°S5(YN), near Point Hope, Peliagic Shags winter on the southern shores of Kamchatha and
f e Alaska. Scattered cnlnny sites occur throughout the Bering along its casterneshores i mited nambeers, bul scidom:are

found to the north (Lobhoy TURGY, |

The Kupl Fsfands serve as wantermyg grovnds for the
najority of the castern population, and Pebigic Shags mke up
6% of the wintering seabirds {Shuntos 19723 They dare
encouptered afong the entire tshamd chin: seisonal movements

Strait regions and Norton Sound. but numbers are relatively
low, Pelagic Shags breed in a single small colony on St.
Lawrence Island, and int several colony sites on St Matthew
and Hall islands (Sowls et al. 1978). This species is foundd
nesting only in small groups south along the castern Bering Sei
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coastline until the Cape Peirce-Walrus Islands area. where high
cliffs and numerous offshore rocks and istets provide safe
nesting. The abundance of Pelagic Shags here equals that of the
entire Gulf of Alaska (“Kenai” region in Table 1) population.
Small colonies of Pelagic Shags are found throughout the
eastern Aleuwtians and southeastern Alaska, but never in
colonies as large as found in Bristol Bay.

British Columbia, Washington, and Oregon colomes are
small and dispersed. and are located on offshore rocks, islands,
and sometimes human-made structures, The lurgest single
colony (537 nests in 1987) in this region is on Mandarte Istand
in the Strait of Georgia, British Columbia (Vermeer et al.
1989). Pelagic Shags nest along the Culifornia coastline. aboul
half of the population oh offshore 1 oks and islets and halt on
coastal clitfs. South of San Francisco, this specics oseurs in
decreasing numbers and more dispersed colonies until the
Channel Islands, which are at the southern limit of nesting
{about 34°N) (Sowls et al. 1980),

2.5.3. Wintering
During winter, Pelagic Shags are found over a vast

region, distributed along the shores of the Asiatic continent

are connecied apparentiy withy the preseoee NI and changnn
Foodd stocks {Gisenko 1985,

284 Ahundance

Thronvhout its range the numbers of Peliagte-Shags are
fairty stable, Ina great part of the range. Pelagte Shags prefot 1o
aest i medium-sized colonies tromeseveral pairs to sevetal '
hundred birds, The Girgest grogins aggregate on seprrale ishands
or archipelagos. In regions close 1o the northern and southern
limits of the range, the numbers are much simadler. Thusalonge
the entire coastline of the Chukehi Sea. where because of |
climate and less productive waters seabred colonies are spralt
and dispersed. Pelagie Shags nest intrequently and in small
groups. On the castern shores of the Chukotsk peninsuta. the
aumber of Pelagic Shags i« svomewhat greater. Colonses do not
exceed more than 100 bird+and usuatly continn aroumd

20-3) birds.

The number of nesting birds on the greater part of the
northern shore of the Okhotsk Seais unknown: Estimiates g
the distribution of Pelagic Shags ay about | par/km of shoreline
(Kischinskn t968). | | -



than specializing in a small number of prey.

Figure 4 |
Distribution of Red-faced Shags
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| | [[[D:” Wintering areas in Asia

255 Reproduction

Nests are situited on ledges or cornices of precipitous
rocks generally inaccessible to terrestrial predators, Nests in the
Strait of Georgta, British Columbig, are constructed primarily
from grass. kelp, and celgrass (Vermeer et al. 1989).

Basic information on nest and egg dimensions and
variation in clutch sizes is given in Palmer (1962), Portenko
(1972), and Lobkov (1986). Clutch initiation in the north of the
Chukotsk peninsuia procceds from the beginning of June
(Portenko 1972). In the southern Primorye (Peter the Great
Bay), egg-laying begins in the first part of May,

The periad of incubation is approximately 25-26 days;
hatching success is about 50%, but varies widely among sites
(Robertson 1974; Ainley and Boekelheide 1990). Chicks

- remain in the nest for about two months and fledging success is

high (75%). On the northern Chukotsk peninsula, fiedging
proceeds from the end of August to the beginning of October.

25.6. Diet ,

Small tish predominate in food samples collected in
summer from Wrangel Island (Portenko 1972). A similar
pattern was observed in Pelagic Shags on the west coast. At all
sites. from British Columbia to the Gulf of California, this
spectes preferred nonschooling fish of rocky reefs and bottoms
(Amnley et al. 1981). and ted primarily in inshore and neritic
waters. Diet diversities were large at all localities and suggested
thar Pelagic Shags sclect a particular habitat to feed in, rather

2.6.  Red-faced Shag

2.0.1. Breeding distribution

Red-faced Shags breed in a narrow latitudinally

- compressed band from the northern Sea of Japan, along the

128

Kuril and Aleutian island chain, and far east into the
southeastern Gulf of Alaska (Fig. 4). In Russia, this species
nests on the Commander Islands: Bering, Mednii, Ari Kamen'
(Marakov 1975), most of the Kuril Islands (Velizhanin 1977),

Documeanted brasding areas

- E Unverified or low-intensity breeding

and in the southern part of the Kamchatka peninsula (on the
castern shores from the mouth of the Zhupanova River to Cape
Lopatka and on the western shores to Cape Sibuchii) (Lobkov
1986; Vyatkin 1986). Colonies on the shores of Kamchatka are
the only ones known on the Asian continent. -

- The range of Red-faced Shags extends throughout the
Aleutian Islands and Pribilof Islands; colonies are generally
small and dispersed (Sowls et al. 1978). There are a largce
number of colornty sites on the Alaska mainland centred around
the Gulf of Alaska, but none is large. The furthest ¢ast this
species breeds is apparently on Middleton Island (146°30°W).

2.6.2. Abundance

The abundance of Red-faced Shags on the Commander
Islands was estimated in 1972 at approximately 24 000
individuals, significantly more than were counted two decades
earlier (Marakov 1975), About the same number of birds
(20 000-30 000) were noted in 1963 on the Kurils (Velizhanin
1977). On Kamchatka, more than 11 000 birds were noted in
1083, |

2.6.3. Population trends |
The past 50-60 years have seen significant broadening
of the nesting area of Red-faced Shags. On the Commander

- Islands, expansion of this species has occurred quickly: since

1953, the number of Red-faced Shags has increased fivefold. At
the turn of the century, Red-faced Shags were known only from

- Mednii Island, in 1958 they were noted on Bering Island, and

by 1969 they populated all suitable sites on these islands
(Marakov 19785), " :
Apparently this growth period occurred also in the Kuril
Islands. Early in this century this species was noted only in
small numbers here, but at present they represent about one-
third the total number of shags and cormorants (Gizenko 1955;
Velizhanin 1977), This increase began somewhat later in

'Kamchatka: from 1980 to 1983, the number of Red-faced Shags

nesting in the southemn part of the peninsula trebled from
approximately 30004000 birds to about 11 000 (Vyatkin
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1986). Pelagic Shags which nested here carlicr in large numbers

" have in several places been fully repluaced by Red-faced Shags.

Numbers are small in Japan (Hascgawa 1984). Small
colonics arc known from castern Hokkaido, but their status and
numbers are unknown,

2.6.4. Reproduction

Nesting is on projections of high cliffs. On Kamchatka.
Red-fuced Shags are found on islands and rocks as well as on
coastal cliffs, On the Commander Istands in colonies of Red-
faced Shags and Pelagic Shags, Red-faced Shags occupy the
higher parts of the cliffs and force out Pelagic Shugs. As a
result, Pelagic Shag colonies often shift 1o new sites (Marakov
1075).

Nest construction on the Commander Islands begins in
March, first eggs may appear the second half of Apnl, but mosi
clutches are completed by the beginning of June. On the Kuril
Istands, egg-laying is initiated by late May. As in other shags,
the period of egg-laving is quite protracted; on Mednii [sland,
the difference in clutch initiation is about 20--30 days (Marakov
1975). Chicks leave the nests by the last halt of July,

The nest is cone-shaped with a broad base and is
utilized several years in a row, The nests are constructed of dry
stems of grass and small tundea plants (Marakoy 1975) in the
Commander Istands; in the Kuril [slands nests were constructed
from seaweeds and stems of Efvmiuy spp. (Velizhanin 19773,

265 Wintering |

Few leive the limits of the nesting areas most remain on
the Commander Islands, southern Kurils, and in the northern
part of the Japun Islands (fogansen 1934: Marakov 1975,
Vetizhanin 1977). The most southerly disteibution of Red-laced
Shags in winter was noted north of Honshu Island and in
northeast China: on Lyaodunskii peninsula and in Manchuria
(Cheng 1976).

On the Commander Istands more than halt of the Red-
faced and Pelagic shags move to the south with the approach of
fall storms; the others winter around the sites where they were
observed nesting (Marakoyv 1972),

2.0.6. Diet

Red-faced Shags on the Pribilofs feed within 20 ki of
land (Schneider and Hunt 1984), This species showed no diet.
specialization and over 50 types of food were recorded.
although benthic fish (Cottidae and other scorpaenitorm fish)
and crustaceans predominated. Diets and feeding behaviour of
birds on the Commander Islands were similar.

3, Conclusions

Several aspects of the history of cormuorants and shags
make them particularly vulnerable to disturbance. As with other
colonial species. breeding in a colony has disadvantages. The
close proximity of neighbours in a colony can help to intensity
aggression among breeding pairs. Because the young are
nidicolous, all nest defence is by adults untit the chicks fledge.
The appearance of natural predators near or within a colony
often causes the sudden mass departure of adults from nestsf
the departure is violent enough, eggs and chicks are displaced
out of the nest and exposed to predation or weather, Gulls and
crows move into the colony area as soon as the adulty ledve and
lake cggs and chicks, Mass departures seem more easily
induced at the beginning of the reproductive season than at
other times, but can occur at any time, especially it the colony

is subject 1o repeated disturbance. At eritical times during the
breeding sedson (i.e.. lute epg incubition. first weeks of
hatchlings), these desertions can destroy an entire colony s
reproductive output (Kharitonov and Siegel-Causey 1987) AL
other times, the effects are focalized 10 the orea where the
predator hunted. - o
By contrast, the effects of passive human disturbancy
seem more intensive and pervasive than those of natural
predators (EHison and Cleary 19783 As mentioned above, the
hirds generatly cat bottom-feeding fish of no ecanomic
importance. Misinfonmation, the ubiquity of large feeding
agyregations, and dectining fishing vields have bed o mtense
persecution by humates, with most of the etfort tocused on
breeding colonies. The dircet effects of shoothing awdudis and

Cegging are obvious and devastating, The passivi ctfacts,

however, are equally effective in redacing -numbers,

More birds are likeby to feave when humans enter
colony and adults reminn away from the cotony longer tuin
they do when they idre frightened by a natarad wrrestoal
predator tKharitonov gnd Siepeel-Causey TORT) Compared 1o
clift-nesting species Hike shags. at-nestimyg cormorants are
much more vulnerable to the secondary eifects of human
disturbiance. Population vizes of Briundt's Cormoranis on the
Farallon Istands were depressed Tor decades ubter intense
cgaing i the fate 19th cetury tAmley and Rocketherde TRy
In spite of this. cormarants and shags are able fowpthend the
effects of disturbance convderably batter than other seabirds fot
several reasons. Cormorants and shags breed at an carly age s
clutches are Targe taprto st eges. Convequentls thers
repraductive potential i hiehe and this tends tobutier them
against irreverstbie, wosdespread populition dechnes ¢anles
and Bockelheide 190 | |

Cormorants and shags are generally shyand
disturbance of colonies tespecaliyv af the begimming ol the
pesting seasor) van be disastroos. o ngh fatitudes, second..
hroods usually are net possible because o the trancated
breeding scason. Although olated or heavilv impacted
nopalations can recover from evplotation or human
disturbance. they cannot come back from e xtispation.
Therefore, snutt! populations maist be protected trom sl condadl
unti) numbsers regain tormer fevels |
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