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IUCN Red List has noted that the Chinese Crested Tern (7Thalasseus
bernsteini) is a critically endangered species. According to the evaluation,
the population is around 100 individuals in the world; besides, the
Chinese Crested Terns were only founded in very few and limited sites. In
order to protect this kind of migration bird, it is significant to enhance
regional cooperation and mutual information exchange. In consideration
of the situation, the "2017 Chinese Crested Tern Conference" will be held
on 10th November at Matsu this year. We sincerely invite you to come

and join with us.
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Ph.D. Candidate Mr. Hung,

School of Forestry and Resource Conservation, National Taiwan University

2o el h B AR B AR B R IR R DI R

L igiE AR d i
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10:00-10:30

Using Social Attraction to Restore Tern Colonies: The Crucial Role of Monitoring
Unit Leader Professor Daniel D. Roby

Oregon State University, USA

FI* HEFI R T EHEAE D TR AOE &2

Daniel D. Roby #:#2

EFRAEE 27

10:30-10:45

Coffee Break
F PR

10:45-11:15

Home ranges and migration routes of Greater Crested Tern and Chinese crested Tern in
Taiwan

Professor Yuan

School of Forestry and Resource Conservation, National Taiwan University

THA R T AT WESE R ABRD

PR o

At B - FEHRATFTRE

11:15-11:45

Chinese Crested Tern Poulation and Conservation Status in Min River Estuary Wetland
Dr. Chen

FulJian Birdwatching Society

Binpv &+ ¢ T HEaEERLEEYT

Ry gL

ABE AL A R INA

11:45-13:00

Lunch Time
xR pER

13:00-13:30

Using UVA Technology on Population Monitor at Matsu Tern Refuge
Actin Deputy Executive Director Mr. Chiang

Wild Bird Society of Taipei

EAP B R EER TR R

NIRRT EHAR

AL E A SR LS ¢

13:30-14:00

Introduction of Investigation and Breeding Status of Chinese Crested Tern in South Korea
Project Manager Yunkyoung Lee

Division of Ecological Survey Research, National Institute of Ecology

EH BRI e E O R 2 RARR

$2F 50

RERTEEFLREED B
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14:00-14:30

Study on The Conservation Genetics of Chinese Crested Tern
Deputy Researcher Ms. Yang and Officer Ms. Wang
Zhejiang Museum of Natural History

2SR EFHORRETFY

L L SR =Y 4 |

Frizp R A

14:30-15:00

The Tern Study in Peng-Hu
Honorary President
Wild Bird Society of Peng-Hu
AT o Fa p oy

A FLE B

B 5§

15:00-15:15

Coffee Break
F PR

15:15-16:30

Discussion
AR
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* 2 %2 / Professor Ms. Yuan
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To promote conservation & maintenance of biodiversity and meanwhile
develop suitable principles & techniques for the management of local
forest ecology. Continue to nurture talents in the field of wild animals
research & management. The recent studies include cooperation breeding
of the Formosan Yuhina, restoration of the Chinese Crested Tern, analysis
of the impact of heavy metal in the little tern’s breeding, management of
the Blue-tailed Bee-eater’s breeding habitat, and urban ecology.
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Daniel D. Roby, Ph.D.

Roby 1% 1 & % Rl Fah & Ses b ¥
EWF A Ry o el AR R 2 K
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G t;%wm-.%fﬁx SAT L B = & 4 1986 |8
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%‘f;aofb 1‘§piﬁ%ﬁm4miﬁ§?

x—ﬁ'—?‘*#?’*ﬁ]’g@,i,n%%z%iolb*"20052006ﬁ}7§11“—'1‘}3:—}3
E . Hfmvﬁp 2008 £d 2R EHFFFI+§ESIRL L 52017 &
d X R5HE H ¢ 57 Ralph W. Schrelber BT Ao

Dan Roby is the Unit Leader for the U.S. Geological Survey - Oregon
Cooperative Fish and Wildlife Research Unit and Professor of Wildlife
Ecology at Oregon State University. He received a B.A. (Biology) from
Antioch College in 1974, a M.S. (Wildlife Management) from the
University of Alaska in 1978, and a Ph.D. (Biology) from the University
of Pennsylvania in 1986. His primary area of research interest is the
physiological ecology and conservation biology of birds, with an
emphasis on seabirds. He served as Chair of the Pacific Seabird Group
during 2005-2006, was elected a Fellow of the American Ornithologists’
Union in 2008, and was awarded the Ralph W. Schreiber Conservation
Award by the American Ornithological Society in 2017.
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Researcher Ms. Yunkyoung Lee / £ # % A
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In 2008 researcher Lee received her master degree from the University of
Manitoba, Canada majoring in bird behaviour. Subsequently, she has
worked in Korea Institute of Ornithology, Seoul as well as National
Institute of Environmental Research, Incheon, Korea. Currently, she is the
project manager cum researcher in the division of Ecological Survey
Research, National Institute of Ecology. Since 2016, the IUCN
endangered species Chinese Crested Tern’s breeding was discovered for
the first time by South Korea, Lee was appointed project manager in
charge of its relevant research and study.
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W & ®l# 3 B /Associate Researcher Ms. Yang
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Yang Jia, Associate research fellow, member of Department of life
sciences of Zhejiang Museum of Natural History, graduated from Wuhan
botanical garden of Chinese Academy of Sciences in 2005 and got a
master's degree. mainly engaged in the work of animal conservation
genetics. In Dr. Chen's team, her main work is to study the conservation
genetics research of the Chinese Crested Tern.

I L F4F / Staff Member Ms. Wang

HEEMER - p 2014 &4 Ak ER
L@ F 2R B SRR

512 %5 1 1% o

Siyu Wang, staftf member of Zhejiang Museum K3
of Natural History, majors in bird community.
Participate in Dr Chen's Artificial Attraction
and Conservation Project of Chinese Crested
Tern since 2014.
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2o xB b ER R REOT 5 AR B 3K % IRk o Conservation status of the
Chinese Crested Tern in Matsu Archipelago, Taiwan

F1* FHRF5 R T BT TR oL £ 4 - Using Social
Attraction to Restore Tern Colomes. The Crucial Role of Monitoring

2kl B R RATCh B E R IE B 40 B 2 3B 4 B /S - Home ranges and
migration routes of Greater Crested Tern and Chinese crested Tern in
Taiwan

Fire v g ® Fh s sgarsEs3kine i85 o Chinese Crested Tern
Poulation and Conservation Status in Min River Estuary Wetland

&AW s B R IRETE T P2 BT - Using UVA Technology on
Populatlon Monitor at Matsu Tern Refuge

2R BB R FE a o0 E P2 B AR o Introduction of
Investigation and Breeding Status of Chinese Crested Tern in South
Korea

2 oAb Ep#sEl @ %7 A 1 o Study on The Conservation Genetics
of Chlnese Crested Tern

#P F %% 7 o The Tern Study in Peng-Hu
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Conservation status of the Chinese Crested Tern in Matsu Archipelago, Taiwan
Ph.D. Candidate Mr. Hung, School of Forestry and Resource Conservation, National Taiwan University
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Habitat management and decoy

Annual trend of CCT reproductive output

T e —
1 Chick/adult ratio of CCT significant declined since 2004

1 Colonies dispersion and typhoons frequency were the two
key factors

—8 OBuerwes CCT
isis Predicied CCT
—9— Obxerwa GCT
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Rat eradication

Set 15-30 Sherman live traps each islands before
and after breeding season since 2011

Rat population might more than 30 in Central island.

CCT and GCT population in MITR
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20002007 data from Chen et al., 2009 and Shou-Hua Chan, 2008

Colonies dispersion and Typhoons

-1 Colonies dispersion was significantly correlated with nest
abandonment event

= Re-nesting colonies prolonged incubating period into typhoon

season
Nest abandonment
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1.Habitat management

2. Intense monitoring 3.Preadtors removal
I T
Blind

Unmanned Aerial Vehicle ~« »

ZALETLICH

Thanks for listening
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Using Social Attraction to Restore Tern Colonies: The Crucial Role of Monitoring
Unit Leader Professor Daniel D. Roby, Oregon State University, USA

FI% HERAD LR T MR A ERTRR NE R

Daniel D. Roby %32, 2 W#ikEp V= < &

Restoring Tern Colonies Using Social Attraction:

The Crucial Role of Monitoring

Daniel D. Roby
U.S. Geological Survey-Oregon Cooperative Fish and Wildlife Research Unit
Oregon State University

In 1980, Steve Kress of the National Audubon Society in the USA initiated an attempt
to restore a breeding colony of Arctic Terns on a small island in the Gulf of Maine
where terns had been extirpated in the early 20th Century. The use of decoys and
audio playback systems to help restore this tern colony was the first use of social
attraction techniques, and proved highly successful for tern colony restoration. These
techniques have since been used to restore a large number of breeding colonies of a
wide diversity of tern species around the globe, especially in North America. In the
Pacific Flyway of North America, these social attraction techniques have been shown
to be highly effective in restoring breeding colonies of Caspian Terns. Currently,
these techniques are playing a major role in an international effort to prevent the
Chinese Crested Tern, a critically endangered tern species, from becoming

extinct. While social attraction techniques have proven highly effective in restoring
former tern colonies and creating new ones, closely monitoring new tern colonies
during and after colony restoration has been shown to be crucial for ensuring colony
viability. Colony monitoring not only provides an assessment of the efficacy of social
attraction techniques, but also allows the identification of factors that limit colony size
and nesting success, such as vegetation encroachment, weather events, disturbances,

and predation on eggs, chick, and adults. Colony monitoring using video cameras,
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camera traps, and remote sensing are all important tools for effective colony
monitoring, but in our experience they are not a substitute for trained, resident colony
monitors, who are more proficient at identifying limiting factors for colony size and
nesting success. Resident colony monitors, however, must be well-trained in methods
for effectively monitoring tern colonies without causing disturbances to nesting birds
that impact nesting success, such as the use of blinds (hides), tunnels, and other
techniques to minimize disturbance. In North America, tern colony monitors keep
visits on the tern colony to a minimum while terns are nesting, and take many
precautions to avoid causing breeding adults to fly from the colony, as these

disturbances are a source of risk to tern eggs and chicks.
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Home ranges and migration routes of Greater Crested Tern and Chinese crested Tern in Taiwan

Professor Yuan, School of Forestry and Resource Conservation, National Taiwan University
EHA B RMErh R ER R BB R
RRAaRE RN2d B3 T 5EHRRBEETRE &

Sympatric with Greater Crested Tern
[ I . |

. Amual population of CCT and GCT
—
o
o o

Terns banding results since 2008 Re-sighting records

Total 226 adult GCT, 405 GCT chicks and 2 CCT chicks

were banded -

7 A

2016, Wuzhishan 1 | 2016, Wuzhishan
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First banded CCT «A74 in 2015

2015/08/05

Obijectives Argos satellite transmitters

= Use Argos satellite transmitters to frack GCT & 9.5g and 5g solar transmitter, Microwave Telemetry, Inc.
CCT'’s home range and migration routes.

Accuracy < Tkm

Solar Transmitter Attachment Important area near Matsu in Jul.-Aug.
]

016: 5 GCT
§ 2017: 9 GCT, 1 CCT
Average weight is 320+12.5g

201815=5)
1 2017=10)

s
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At-sea habitat preference during breeding

sedson
&

11 Average water depth : -15.6£10.3 m

Possible breeding sites alone China coastline

o Average distance to coastline : 2.56+2.73 km
‘Water depth (m) Distonce to coostline (km)
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2017 n = 6 (Sept.~)
2016 n = 2 (Nov.~)
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Wintering sites - Philippines

2017 n = 3 (Sept.~)
2016 n =1 (Oct.~)
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CTT chick - C99 Conclusion

I
= GCT prefer shallow and nearshore area during
breeding season.
= GCT in Matsu have two fall migration routes:

Following the China coast moving southward and wintering
in Vietnam, Thailand, Cambodia and Myanmar

Following the China coast moving south-eastward to winter
in the Philippines

= Some terns move northward to Zhejiang and
gather with others before migration

Future work

[« B
=1 Accumulate more banding and tracking data A

to assess terns survival rate, dispersal and - ig‘l‘ qu
possible breeding sites. X
ZEAEFLICH

1 Cross-border conservation action from Korea

to Southeast Asia ’ -
Thanks for listening
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Chinese Crested Tern Poulation and Conservation Status in Min River Estuary Wetland
Dr. Chen, FuJian Birdwatching Society
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Using UVA Technology on Population Monitor at Matsu Tern Refuge
Acting Deputy Executive Director Mr. Chiang, Wild Bird Society of Taipei
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Using UVA Technology on Population Monitor at Matsu Tern Refuge
Abstract

The Chinese Crested Tern (Thalasseus Bernsteini) which was categorized as
Critically Endangered species by IUCN generally nests with in large colonies of Great
Crested Tern (T. bergii), and both of their Taiwan largest breeding population zone
are in Matsu. Long-term population survey can reveal dynamic trend and provide
management strategy for protection area. However, it increases the difficulty of
survey due to tern usually nests uninhabited islets. Getting too close inevitably
disturbs their breeding and not close enough on the other hand lower the data
accuracy. In recently years, thanks to the advanced technology, ecologists are
increasingly using technology to improve the quality of data collected on wildlife.
Unmanned aerial vehicles (UVA; commonly known as ‘drones’) which has features
of small size, remote control, and low disturbance are widely used in ecological
studies. This study use UVA to monitor tern population. The result shows under
certain conditions, UVA can stay afloat at a vertical height of less than 5 meters near
to the terns without flying away when they are brooding nest. High resolution image
is helpful to find the Chinese Crested Tern in thousands Great Crested Tern.
Moreover, breeding populations can be counted with zero disturbance with the help of
aerial photo mapping technique, 3D model constructs contour chart which combine
with geographic information system can provide a way to discover what factors affect

nest position selection and how intra-species competition progress.
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Introduction of Investigation and Breeding Status of Chinese Crested Tern in South Korea

Project Manager Yunkyoung Lee, Division of Ecological Survey Research, National Institute of Ecology
2B ST R OT R FARR

3RELR, SRERLBFLRLEDEF L

Introduction of investigation and

breeding status of
in South Korea

Yunkyoung Lee, Se-Gyu Song, Sujeong Oh, Jong-Cheol Park, Wioo-Yeol Kim, Chang-Hoe Kim,
Jaeho Lee, Jin-Young Park

National Institute of Ecology

Outline

o i

1. Background

2. Ongoing investigation in South Korea
3. Breeding status of CCT

4, Future works
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1. Background

K There are about 2,679 uninhabited islands in South Korea \

\\' A total of 245 uninhabited islands have been designated as Special Island by 2015 /

- Ecosystem survey on a total of 1,234 uninhabited islands have been undertaken since 1998
- This survey is annually conducted [average of 64 islands]
- Based on the result of this survey, Ministry of Environment designated as the Special Island,

protected area of Korea

1. Background

mn 26 April 2016 during "the Ecosystem Survey on Uninhabited Islands, at the Yellow Seh

one CCT adult was first found, which was incubating one egg amongst Black-tailed Gulls
breeding colony
- two weeks later, new another nest of CCT was found on 9 May

- Request the Ministry of Environment to restrict all civilian access(even researchers] and to
secure the area until breeding success was confirmed

- Monitoring biweekly from April to June 2016

- Finally, confirming breeding success of one pair of two pairs attempted nesting (one chick

fledged) on 28 June 2017
+ New CCT project has begun since September 2016 /




1. Background

Fluing one fledgling with parents in 2016

2. Ongoing study in S. Korea

Investigation contents In 2016-2017
(1] Inventory of potential breeding site
(2] Environmental analysis of breeding ground
Aititude, slope direction, slope, vegetation cover, sea surface temperature[SST), distance to mainland,
distance between neighbors
(3] Breeding survey using video camera
clutch size, breeding cycle, frequency of feeding during chick-rearing
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2. Ongoing study in S. Korea

Study Area In 2016-2017

[1] breeding ground, about 7km off the coast of southwestern south Korea
- rocky islet with the sparse short grass
- there are about 13,000 individuals of Black-tailed Gulls
- a legal protected area by the Ministry of Environment and Cultural Heritage Administration
- not allow to access without permission

2. Ongoing study in S. Korea

Study Area in 2016-2017




2. Ongoing study in S. Korea

Study Area In 2016-2017
{1) breeding ground, about 7k 0 1 #: : -
(2] Potential breeding ground e VRIS

. B " g L Black-tailed Gull
- colonial ground-nesting species in uninhabited islands

- selecting Black-talled Gull breeding ground among avian breeding colonies platform
[there is no breeding colonies of the Greater Crested Tern in Korea)

crevice nest burrow nest

ledge

] 1

-
V. NAVET.COM

Streaked Shearwater

Black-faced Spoonbill

2. 0ngoing study in S. Korea o @
Study Area In 2016-2017
(1] breeding ground km off f southwest th Korea *"é::{jl
(2] Potential breeding ground(27 islands)
- review of the survey report of 1,507 islands
- selecting 27 islands, breeding colonies of Black-talled Gulls[BTG)
- to find additional CCT breeding sites -
- to make the inventory of CCT potential sites .-u«:i:: fan
— CCT breeding ground was not found anymore
8=

Habeol-do




3. Breeding status

Breeding Information In 2016 and 2017

No. of adults 5 6
Breeding pairs 2 2

No. of nests 3 2
(including re-nesting )

Clutch size 1 1

Egg laying* 26 April 2016 6 May 2017
Chick hatching 20 May 2016 30 May 2017
No. of fledgling 1 1
Henarnie 28 June 2016 7 July 2017

(40 days after hatching] (39 days after hatching)

~ Estimated to be 25 days back after hatching




3. Breeding status

Breeding cycle in 2016 and 2017

April May June July

Date 262830 2 4 6 8 10121416 182022242628 30 2 4 6 8 101214 16 182022 24262530 2 4 6 8 10

e L EEREEEERREREENREHRE
a7 ; EEEREEEREEREEREEEAEER

38 days from hatching
Incubation L Egag laving D Departure

Chick rearing [ I W Chick hatching

&>

2 days from hatching 16 days from hatching

23 days from hatching

3. Breeding status

Frequency of feeding

Food Item

Collichthys fragifis JORDAN et SEALE




3. Breeding status

Questions
<non-breeding pairs>

(1) One of the two non-breeding pairs stayed near the breeding pair throughout the
breeding season

(2] They also showed behaviors to feed the chick but parents did not allow to access
Such behavior was observed even after fledgling and its parents left the island
- Why do not the pairs to attempt breeding?
- Why do they want to feed the other’ s chick? Practice?

<breeding cycle>

[3) Why is there a difference between China and Korea in the breeding season?
ave to latitude? due to food?




(1) Interaction between CCT and BTG during the breeding season
- breeding cycle, food source

- Has the relationship been going on for a long time, or has it recently happened?

(2] Applying the social attraction system in Korea
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Study on The Conservation Genetics of Chinese Crested Tern

Associate Researcher Ms. Yang and Staff Member Ms. Wang, Zhejiang Museum
of Natural History

RSB EHE B ETEY

HWaEaAT B2 I0FaR, Hip A e

The phylogenetic position and genetic evidence of hybridization of the world’s

most endangered tern, the Chinese Crested Tern Thalasseus bernsteini

Jia Yang!, Guoling Chen?, Leyang Yuan', Qin Huang', Zhongyong Fan?, Yiwei Lu',
Yang Liu?, Shuihua Chen'

! Zhejiang Museum of Natural History, Hangzhou, 310014, China

2 State Key Laboratory of Biocontrol, School of Life Sciences, Sun Yat-sen University,
Guangzhou, 510275, China

Abstract:

Determining the phylogenetic relationship among species is central to understanding
their evolutionary and conservation ecology. Paradoxically, the phylogenetic position
of threatened species, such as the critically endangered Chinese Crested Tern
Thalasseus bernsteini, is often unresolved because of their rarity. Here we examine
mitochondrial loci data and demonstrate that the Chinese Crested Tern Thalasseus
bernsteini and Great Crested Tern T. bergii are sister species. These two species
appear to have diverged approximately 0.75 mya and are members of the genus
Thalasseus, which includes the congeners T. maxima, T. bengalensis, T. elegans, T.
sandvicensis acuflavida and T. sandvicensis eurygnatha. We argue that the diversity
in the genus Thalasseus arose due to allopatric speciation after the last glacial
maximum (LGM). Our analyses suggest that introgressive hybridization occurred
between T. bernsteini and T. bergii after the LGM, and may be the gravest current
threat to the endangered T. bernsteini. Understanding the causes of hybridization is

key to the conservation management of T. bernsteini.
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Key words: systematic position, Red-list species, last glacial maximum, introgressive

hybridization, China
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