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Summary

Populations of colonial seabirds, especially populations of terns (Subfamily Sterninae), tend to
be limited by the availability of suitable nesting habitat. Food supply within foraging distance of a
breeding colony may limit nesting success and productivity at a breeding colony because colonial
waterbirds are central place foragers during the nesting season. But many locales with adequate and
even abundant food supplies lack colonies of waterbirds simply because no suitable nesting habitat
is available. Anthropogenic habitat alteration, human development, introduced mammalian
predators, and human disturbance have all contributed to the limitations placed on tern populations

by availability of nesting habitat.

Many species of colonial waterbirds are perpetually in search of new prospective nesting sites.
Most tern species nest in early seral stage habitats with sparse vegetation on islands. This type of
nesting habitat tends to be ephemeral, as flooding, storms, shifting currents, and plant succession
constantly create, destroy, and recreate suitable nesting habitat. Consequently, among seabirds,
terns in particular have evolved colony prospecting behavior and low colony site philopatry in order

to exploit breeding opportunities in ephemeral habitat.

Terns and other colonial waterbirds must also cope with the challenge of avoiding nest predators.
The tendency of most tern species to nest only on islands is a reflection of selection pressure to
avoid terrestrial mammalian predators (including humans). Nesting in large colonies dilutes the
impact on individual breeding pairs of avian nest predators (e.g., gulls, eagles, owls, falcons) or
mammalian nest predators that invade insular colony sites (e.g., rats, mustelids, raccoons, foxes).
Low philopatry to breeding colony sites is another tactic for avoiding nest predators. Colonies that

move frequently not only are capable of exploiting newly created nesting habitat, but also avoid the

24



inevitable attraction and aggregation of nest predators that accompanies colonial nesting and

philopatry to colony sites.

Seabird managers and conservationists can take advantage of terns’ propensity for low colony
site philopatry and prospecting behavior for new colony sites to restore and enhance tern
populations. By creating or restoring early seral stage habitats on islands or, alternatively, by
constructing islands where no islands exist naturally, managers can release tern populations from
the constraint of limited suitable nesting habitat. Then by employing social attraction techniques
that help attract prospecting adults to new or restored nesting habitat, new tern breeding colonies

can be restored or created within months, instead of decades.

Social attraction involves producing specially designed and constructed decoys that mimic the
characteristics of the target species in terms of size, shape, and coloration. Trials have indicated that
even crude representations of a targeted tern species can attract prospecting adults. Prospecting
adults not only land on the incipient colony site amongst the decoys, they court the decoys, offer
them courtship meals (fish), and even attempt to mount and copulate with them. It is not known
whether a minimum number of decoys is essential for effective social attraction, but we have
generally used between 100 and 400 decoys to establish new tern colonies. It is also not well
understood if the arrangement of the decoys and their spacing on the nesting habitat effects the
efficacy of attraction, but with Caspian terns we have usually spaced decoys at about 1-meter

intervals in the middle of the suitable nesting habitat.

In addition to decoys, we have deployed audio systems as part of social attraction efforts for
terns and other seabirds. These systems broadcast digitally-recorded calls from large existing
colonies of the targeted tern species, using outdoor or patio speaker systems. The audio system
consists of a CD player, amplifier, speakers, and a power supply from solar panels hooked up to a
series of batteries. This audio system appears to enhance the attraction of a decoy array in enticing
terns to prospect and land at a new colony site. We generally deploy at least two independent audio
systems at each social attraction site in the event that one of the systems fails. The audio system
plays continuously, day and night. In a number of instances, Caspian Terns have dug nest scrapes

and laid eggs within centimeters of these continuously broadcasting speakers.

Newly established tern colonies are vulnerable to a variety of factors that may inhibit colony
growth and persistence. These factors include nest predation, disturbance from potential predators
(including humans), adverse weather conditions, low food availability, and competition with other
colonial waterbirds for the limited habitat provided. Factors causing the failure of attempts to
establish new tern breeding colonies must be addressed through management, if possible, in order
for colony establishment to succeed. Diagnosing the problem usually requires detailed and intensive
monitoring of the new colony site in order to document causes of nest failure or adult mortality.

Consequently, frequent or, if possible, continuous colony monitoring is usually an essential
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component of tern population restoration. This can be accomplished by one of the following:
resident colony monitors that live on the nesting island, colony monitors that visit the island daily
(if island size and substrate is not suitable for monitors to reside on the island), or a combination of
video monitoring and less frequent visits by colony monitors to download video recordings.
Regardless of the method employed, we have found that adequate colony monitoring is a key

component of establishing new tern colonies, or restoring former colonies.

A frequent cause of tern breeding colony failure is nest predation. Nest predation can have a
disproportionately large impact on tern colonies that are in the early stages of becoming established.
The type of predator affecting tern breeding colonies varies tremendously among colony sites, even
within a region. Some islands have established populations of rats, others are visited occasionally
by mink, raccoons, foxes, coyotes, or other mammalian predators too large to survive year round on
the island, and still others support breeding colonies of gulls or other avian predators that take
advantage of disturbances to the tern colony to depredate eggs and chicks. These disturbances can
be caused by eagles, owls, larger mammalian predators, and, of course, humans. Identifying the
predator(s) responsible for nest failure at a tern colony can sometimes be quite difficult, but
effective management action to mitigate nest failure depends on it. Colony monitors can play a

crucial role in identifying the predator(s) responsible for nest failures within a tern colony.

Once the predator problem has been identified, it is critical in many instances that predator
control be implemented in a timely fashion. In the case of non-native mammalian predators, such as
rats, a rapid response and intensive effort to trap or poison the predator may be essential to avoid
complete colony failure. In the case of gull depredation of tern eggs and chicks, it may be essential
to use lethal control, at least in the short term. Breeding gulls can greatly out-number breeding terns
on some islands. In many cases, large gull colonies owe their existence to anthropogenic food
sources, such as landfills, dumps, fishery discards, agriculture, etc. Current populations of gulls may
greatly exceed historical numbers, and gulls may constitute overabundant species that compete with
terns for nesting habitat, kleptoparasitize tern food brought by breeding adults to the colony to feed
mates and young, and depredate tern eggs and chicks. In cases where terns share islands with large
breeding colonies of gulls, usually not all the breeding gulls are responsible for impacts on tern
nesting success. Certain gulls tend to learn the behavior to exploit tern colonies for food, and then
habitually use the tern colony as a food source. In these situations, we have found that it can be
surprisingly effective to shoot a small number of gulls (using small caliber, high-powered rifles) as
a deterrent for the other gulls, which will then avoid using the tern colony as a food source. Gulls
can quickly associate the tern colony with lethal consequences when a few gulls are shot in the

process of depredating tern eggs or chicks.
Colony monitors serve another important purpose for recently established tern colonies: as a

deterrent for people illegally landing on islands with nesting colonies and either disturbing the

nesting birds or, far worse, collecting their eggs or young for food. Virtually all the islands where
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we work on restoring and monitoring tern colonies are closed to the public during the nesting
season. Most are clearly posted, so the boating public can readily see that the island is closed to
entry. Nevertheless, some individuals ignore these closures and land on the island regardless. These
illegal disturbance events can have a major impact on nesting success in the disturbed colony,
especially if nest predators (e.g., gulls) are present and eager to take advantage of unattended nests
to take tern eggs or chicks. We have found that resident colony monitors are very effective at
deterring illegal landings and the associated disturbance. Our colony monitors are not wardens, and
they are not armed law enforcement personnel, but they ask the occupants of landing vessels to
leave and report vessels to law enforcement officers that do not immediately leave. Usually the boat
occupants will leave the island without argument. We are convinced that the deterrence posed by
colony monitors is largely responsible for East Sand Island in the Columbia River Estuary being an

Important Bird Area and supporting so many thousands of nesting and roosting seabirds.

These four components, suitable habitat, social attraction, colony monitors, and predator control
(if necessary) are all crucial for restoring tern populations through enhanced breeding opportunities.
Using this approach, we have successfully restored a number of multispecies tern colonies (Arctic
Tern, Common Tern, Roseate Tern) on islands off the coast of the state of Maine in the northeastern
U.S., as well as several Caspian Tern colonies in the western U.S. states of Oregon, Washington,
and California. The tern colony restoration efforts in Maine involve restoration of colonies on
islands that formerly supported tern colonies that were lost due to human overharvest and
displacement by overabundant gulls, while the Caspian Tern colony restoration in the western U.S.
has been primarily on human-constructed islands designed expressly for Caspian Tern nesting. The
efforts to restore a Caspian Tern colony on East Sand Island at the mouth of the Columbia River in
Oregon have been noteworthy in establishing the world’s largest breeding colony of the species,

about 10,000 breeding pairs.

The knowledge and lessons learned as part of these tern restoration efforts in North America
may prove useful in efforts to save the critically endangered Chinese Crested Terns from extinction.
Although little is known of the nesting ecology of the species and the factors that limit nesting
success, it is evident that the productivity of this very small population is limited by a number of
factors. Chief among these are egging at tern colonies by fisherman, with its associated colony
disturbance and nest failure. Also prominent is the existence on at least some nesting islands of
introduced lesser rice-field rats. Yet another potential limiting factor is intensive fishing pressure
near some islands that are occupied by breeding colonies. Nesting Chinese Crested Terns seem to
have an obligatory association with large breeding colonies of Greater Crested Terns. A key
component of restoring Chinese Crested Terns may be the restoration of a number of large Greater
Crested Tern colonies along the coast of southeastern China, where Chinese Crested Terns can
experience enhanced nesting success.

Coastal southeast China has a diverse, charismatic, and interesting tern avifauna that China can

take considerable pride in. In addition to Chinese Crested Terns and Greater Crested Terns, there
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are breeding colonies of a number of other tern species, including Bridled Tern, Roseate Tern,
Black-naped Tern, Little Tern, and Gull-billed Tern. Populations of all of these tern species can be
conserved and enhanced using the tools and techniques described above. Ideally, a network of tern
breeding islands would be designated and protected as part of a marine protected area (MPA)
designed to conserve China’s coastal terns. Each island or islet would be managed to provide
suitable habitat for a particular tern species or group of tern species. Social attraction would be used
to encourage nesting by the target tern species, and resident monitors would be deployed to the
islands during the nesting season. This type of volunteer summer position on a remote and isolated
island appeals to some college and university students looking for outdoor adventure. These colony
monitors would be a key component for adaptively managing the islands in the tern colony network

so as to maximize each colony’s productivity.

To summarize, social attraction is the use of decoys, audio recordings, and other ‘triggers’ that
encourage birds to initiate colony formation. Social attraction techniques are proven effective in
establishing new colonies or restoring former colonies, but they should only be employed to restore
colonies when the factors that caused colony extirpation have been identified and addressed. In the
absence of social attraction techniques, natural recolonization on a restored colony site can take
decades or more following removal of predators, especially for seabirds with higher philopatry. The
colonial nesting requirements of most seabirds provide opportunities for management using social
attraction techniques, especially for species with low philopatry like terns. Success using social
attraction techniques is more likely when restoring a former colony, and when restoration begins
soon after colony extirpation. Tern colony restoration efforts should be planned to run for a decade
or more, considering annual variation in nesting propensity and post-fledgling survival and other
factors outside the control of managers. Some tern colony restoration projects may not have an
obvious end point, when management can conclude - especially in areas where human activities

negatively affect nesting terns.

Evaluations of social attraction projects should include early measures of success obtained
through colony monitoring, but should continue for a decade or more. Plans for long-term
management and sustained funding should be in place at the beginning of a restoration project. Each
tern restoration project ultimately relies on an effective program to educate the public. Without
buy-in and support from local stakeholders, conservation gains are likely to be short-lived.
Restoration of tern breeding colonies, as well as colonies of other seabirds, requires sound,
dependable science, but it takes art to know when to modify methods — managers need to adapt to
new developments and unexpected events rather than strictly adhering to a prescription. If islands
where Chinese Crested Terns could nest more successfully can be identified, then it is likely they
can be attracted to nest on those islands using the approach described above. Social attraction offers
the potential to establish several breeding sites for small numbers of Chinese Crested Terns where

high nesting success can help bring this charismatic species back from the brink of extinction.
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Use of Social Attraction for Restoring Acknowledgments

Seabird Colonies

Dr. Stephen W. Kress, Director
Daniel D. Roby, Ph.D. Seabird Restoration Program
National Audubon Society )‘!

Unit Leader
USGS - Oregon Cooperative Fish &
Wildlife Research Unit
Professor Pioneer in the Use of Social Attraction
Department of Fisheries and Wildlife for Restoring Colonial Waterbird Colonies
Oregon State University

Area of detail
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Alternative Caspian Tern Colony Sites
for Construction or Restoration

Dr. Steve Kress'’s 1. Nesting Habitat
Four-Step Plan for
Restoring or Creating
Tern Colonies

« Suitable nesting habitat is in short supply
- islands

- appropriate substrate
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Summer Lake Wildlife Area Caspian Tern islands,
Oregon, USA

Dutchy Lake
floating island
(0.2 ha)

East Link Pond
rock core island
(0.2 ha)

2. Social Attraction

« Colonial waterbirds decide where to nest
based on social cues

- conspecifics

- other colonial species
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3. Colony Monitoring

* When an incipient tern colony fails or does not
thrive, information on limiting factors
is needed
- Is it food?
- Is it predators?

- Is it human disturbance?

- Is it something else?
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4. Predator Control

* When predators prevent a new tern colony
from becoming established, cause it to fail,
or prevent it from growing, then
management may be necessary

- overabundant native predators

- introduced or invasive non-native predators




Firearm training .

for colony monitors

American mink
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Habitat Alteration and Social Attraction
to Control Nesting Colony Location

Desired Sites: Undesired Sites:
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East Sand Island
American Bird Conservancy Important Bird Area

iegon, USAS

.Preparing social attraction and observation blind Crurno Lake tern island, V) c gorl, USA
Crump Lake tern island, Oregon, USA
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Summary 1

» Social attraction is the use of decoys, audio
recordings, and other ‘triggers’ that encourage birds
to initiate colony formation

» Begin social attraction after causes of colony
extirpation are known and addressed

» Natural recolonization can take decades or more
following removal of predators, especially for
seabirds with high philopatry

» Social nesting requirements of most seabirds provide
opportunities for management
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Summary 2 Summary 3

» Social attraction works best for species with low

philopatry, like terns « Evaluations of social attraction projects should include
early measures of success and span a decade or more

» Success is more likely when the site was a former

colony and restoration begins soon after extirpation « Plans for long-term management and sustained
funding should be in place at the beginning of a
+ Projects should be planned to run for a decade or more, restoration project
considering variation in nesting success between years
and other factors out of control of managers « Include a program to educate stakeholders and the
public
* Some restoration projects may not have an obvious end
point, when management can conclude - especially in « Restoration depends on science, but it takes art to
areas where human activities negatively affect terns know when to modify methods — be adaptable

CONCLUSION

o i, < If there are islands

( “ where Chinese

a \  Crested Terns

)] could be better

protected and nest
more successfully,
then it is likely

Y 75/ they can be

bis/ attracted to nest

on those islands

Drawing by Rob Butler

Climate Declining Population

e Reduced
Changing Marine Overharvest of
Ocean Productivity Top Predators
Currents
Sea-level \
Rise

What Matters Most in
Seabird Conservation?

/ Introduced

Disturbances at Predators

Nesting Colonies

Persistent
Pesticides

Oil Spills

Overharvest of
Seabird Prey
Destruction &

Degradation of
Nesting Habitat

Habitat
Loss
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Which Factor(s) Most Limit a Seabird Population? Hypothetical “Mind Map”

Reduced Reduced
Changing Marine Overharvest of L Overharvest of
Ocean Productivity Top Predators Top Predators

Currents
ea-leve \ -Bycatch /
Rise \ ‘/-

: Hunting & Eggin &
What Matters Most in HisiEdaie What Matters Most in
Overharvest of
Seabird Prey

Overharvest of
Seabird Prey

Seabird Conservation? Persistent : Seabird Conservation?
Dacioie: Destruction & / esicile
Destruction & Degradation of
Deg(adatlon_of Oil Spills Nesting Habitat 4 _Dnl Spilis
Nesting Habitat TOU rlsm
- Introduced
Disturbances at Predators /

Nesting Colonies

Disturbances at Introduced
Nesting Colonies Predators

What influences a “Mind Map” of
factors limiting Seabird Conservation?

» Geographical Scale

— Global vs. Local
*» Time Frame

— Annual vs. Centennial
* Focal Species

— Albatrosses vs. Terns

* Goal of Conservation
— Restore Historical Populations vs. Avoid Extinction Greater Crested Tern

« Past Experiences
* Personal Values
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Potential Threat to Chinese Crested Tern

RRE#H

Rattus rattus complex
(Black Rat, Roof Rat,
Ship Rat)

BRE

Rattus norvegicus
(Norway Rat,
Brown Rat)

HER
Rattus losea §
(Lesser Rice-field Rat)

RREE

Rattus rattus complex |
(Black Rat, Roof Rat, Ship Rat)

7

Oceania type: Rattus rattus

Asian type: Rattus tanezumi

EXRRNESE |
]

Rattus rattus complex M
EolLaugz
gﬁ % E‘E;l' 3
News: “Black Rats sEeingzss
preyed on Bulwer’s §é§i§%§%§ ﬁJ:*
. > 2 it
Petrels (Bulweria Fg%g%&w%g &
- z ?7210/\
bulwerii)” %gg%aéﬁg R
BESEEETE ¥
e %g%%%gﬁ%& h
et ] PRI
fe e 0 EWm 107550 S
Asahishinbun %fﬁéé?%%@%%;%ﬁ?[o o
Aolin et al.. 2003 Dec.2006 | 2-B2i22HBza0cuc %
(Aplin et al, 2003) St L L L
8REf 2BTE3Y 2
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INEREES Meat of Bulwer’s Petrels in the stomachs of Black Rats

The Ogasawara Islands

e

Ogasawarals.
*»

PA&F/C S,
OCEAN

==] o3 o<E=1
BENEMBREFS L (ES)
Stomach Contents of Black Rats by Vol. (Higashijima) *E % ﬁ
BRARE FHEE Rattus norvegicus

Bird-eaters (n = 14) Non-bird-eaters (n = 16)

(Norway Rat, Brown Rat)

-
-3 3 - 3
Leaves & Leaves &
Stalks Stalks

16.9%

(Photo: N. Hama)

#8ZR 5. Rattus norvegicus | BREAMIES [

Rattus norvegicus

{A=: 200-5009

D Ty

(Aplin et al., 2003)
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Norway Rat: Eating Seaside Animals Norway Rat: Eating Seaside Animals [

A B

A B

Norway rats: prefer animal materials
such as fish and meat
— Most dangerous to CCT

“Legs of Ba L 'rgn“ e MUsSels

" Legs of.Ba 7 _ Organ e mussels

BRENE Wg% Stomach Contents of Norway rats BRENE W"’&% Stomach Contents of Norway rats

BEERUDEER) E

Rattus losea (Lesser Rice-field Rat)

BEEFEMES T

(Rattus losea, Lesser Rice-field Rat) I

(Aplin et al., 2003)
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BEEENERNEY |

Stomach Contents of Lesser Rice-field Rat

}r o ; ‘ ‘%\' < ’ Tiada
Elﬁ Cannibalized Rat Meat

R ER B

Best Season for Eradication of Rats |

(Photo: T. Hashimoto, 2008, 2010)

Eradication Campaign (the Ogasawara Is.)

Age Composition of Japanese

Pot-Type

Female

0
o 2 @ s 8 0 2

‘ =
O 20 40 60 s0 100 120 120 100 @ 60 4 20 0

3
AB(BA) Al mentamm A omEmss

2 10 s s 4 2 0

Population (X 10.000)

HEEEMBERNEY

Stomach Contents of Lesser Rice-field Rat

Lesser Rice-field Rats: Prefer animal
materials as well as rice plant
— Threat to CCT

" qu"} .
ﬁﬁ Barnacles

AT

;Eﬁs.ﬁ Cannibalized Rat Meat

e

R E R E R

Best Season for Eradication of Rats

. . k)
. . 08.27:2008 4

(Photo: T. Hashimoto, Aug. 2008)

Eradication Campaign (the Ogasawara Is.)

Age Composition

Mt. Fuji-Type Bell-Type Pot-Type
g
c
3
g 5 »
P
Q
<
Increasing Stable Declining
Population Population Population

(Caughley, 1978)
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Breeding Cycle & Age Composition ;
gL Ty

ERMRMEE oy AR | !
T HARRAR— i |
d ERERER, MashE, HEE, EHY, EEYEE (Z)BEEEME, WEEW. BB, SR, hBOR T
, ERELSERRNE, BORE, AR, BB NGAD FRUM, RRPE, LHEL, BRUAK, ARGK, FBL
. BEBAUGRMNNE, BEREH, PRER BRSSP | BB, 0RO, B, BT RMOKE, ET ke,
- it 3
RS E :ﬁ E3 sHEz
c EW, BHERD, % ) Iﬂﬂ, 50 CEFIRB,/ 24
o, BURE, . . . 79, % BAR &
kel n=men 1 Selection of Rodenticides and .
a /AR (mg/ke) ERER fr— 3%
iy REGRHKRS H H H | AR RBRE,
S gty Their Application AR %
=3 HTRE ‘
o . ) bty n
o H—F HRmA A, . e
i HRE—, ZRERED, SKRANTIRK, OBiEH AR
FRANGEE, Si-SeTHERNEERTS, EHER | BRED KT QEESETER, OHE ERAN, &
FATFRE, EHERARR, BNANSH, 542 ERER BURME, OBEN, AHARK. OFWFAR BNELRL, .
(B R bR ) A S—HMIE( BT RER -8 L ShE B RS,
5t ) WA, 13 SR MMM K O LRLRRDL, FRAER, sk A
Best Season e ! - USEEL. WRMNST, BHH 6T NE AETEE, s
for Eradication C(-m : = RINFF gsh KB T, RED DB, .
FapahEy, RESNKASANRIN, ASLR, R 5 on <"3 (u7
T, ERRARTLS, WRSTRIINE, SIEBE iR ,l as;n OOR R
A —— G i — R i ¥ ?Or
. . - 1 o [e]
Breeding Season Non-breeding Season . o | u—mamEEs  1o-mmemm mexka
A
Safety of Rodenticide: Required for birds i . .
World Trend of Rodenticides for

Eradication of Invasive Rats

Diphacinone 5.

(1st generation anticoagulant)

# Non-toxic to birds
#& Repeated supply of baits is needed

Brodifacoum &
(2nd generation anticoagulant )

# Toxic to birds
# Single-feeding anticoagulant
Useful for saving manpower

Buteo buteo ‘ Black Rats: Buzzard’s Main Menu

Type of Baits
P Ty

Bait Station: Cheaper than
Helicopter in Narrow Islands

Paraffin-blocks

; Modified T-joint of
pipes to prevent
hermit crabs

Modified pipe
with a lid

Pellets
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£, #J%H PASSERIFORMES

) irundinidae

10, % ndo rustica Linnaeus

) 15495} Motacillidae

11 1#848 Dendronanthus indicus (Gmelin)

12, #1944 Motacilla flava Linnaeus
13+ (%549 M. alba Linnaeus

(

) 1% Pycnonotidae

14, [1:k48 Pycnonotus sinensis (Gmelin)

(

1) {f175F} Laniidae

15+ £LRAAY7 Lanius cristatus Linnaeus
16+ 5191195 L. schach Linnaeus

17,

19,
20.

Yt L. tigrinus Drapiez
uscicapidae
N ocustella certhiola (Pallas)
Acrocephalus bistrigiceps Swinhoe
Y48 Muscicapa sibirica Gmelin

CHIU) S5 F Ploceidae

21,

J¥ 7 Passer montanus (Linnaeus)

110 #F} Fringillidae

22

« 428 Cardulis sinica (Linnacus)
23,

ZIMJH RS Emberiza cioides Brandt

P ORI DO 1 3¢ 2R 44 5%

« "HE% Egretta intermedia
% Nycticorax nyticorax

#% Egretta sacra

+ &3 Ixobrychus sinensis
« WS Tringa glareola
P

Larus canus

714 Chlidonias leucoptera
) Sterna albifrons

terna fuscata

#e Apus pacificus

& Phoenicurus ochruros
Monticola solitarius
W% Cettia diphone

\ KEH R Cisticola juncidis
« BRI Cettia fortipes

< W#S% Prinia criniger

17+

TREHEYEE Coccothraustes migratorius

N AY é
5 o~
-+ W% H CICONILJORMES
() ¥R} Ardeidae
1. (1% Egretta garzetta (Linnaeus)
*+ #£J¢ H FALCONIFORMES
(=) [EF} Accipitridae

FRIIE Acciputer soloensis (Horsfield)
©) “EF} Falconidae
4E Falco subbuteo Linnacus

| GALLIFORMES
Phasianidae

Phasianus colchicus Linnaeus
| LARIFORMES

s Streptopelia chinensis (Scopoli)
| STRIGIFORMES
%%} Tytonidae

WL EE BE ) 5 1B R Gl 5 SRR
P1IX ThRE X R HE R 2 2 22
« 20034F6 H A8 H, HH RZEAMZ R
HIF SR RO B R A1 I B SRR X 12K
BRHEAT TAE, 03 FI Y83t H
178H40F} .

* 20065EHTLAE B AR Y TH K Hetd 1 3L
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