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(1) Bie BEF T 5 Itk A chT 3¢ & Bk R 54 0.74+0.43 ppm »
43 111+ 0.61 ppm~4F 7.86+ 1.73 ppm~ 4% 79.63 £ 11.90 ppm ~ & 0.37
+ 0.08 ppm ~ 4§ 0.18 + 0.10 ppm ~ & 1.37+ 0.24 ppm -~ 4> 0.64 *
0.69ppm -
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B)EP R RS L NI AT E & BEA 54 1.03+ 050 ppm
44 1.46 £ 1.34 ppm~ 4% 9.50 + 2.98 ppm~ 4% 101.91 + 24.37 ppm~# 0.44
+ 0.13 ppm ~ 48 0.07 + 0.06 ppm ~ & 1.72 + 0.52 ppm ~ 4 1.25 + 1.99
ppm -

() EPL el FEdnEAmnTiaE LR 54 022+ 0.16 ppm -
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BEEHFWH> 5 PEMEnS L RHYT § FEFHFE 8" v ¥R 4
IR AR S > R 22 B N AL L o PEME 10
8B § GPS-UHF i Hizedr® o

107 # Ry Bippirig * cnfrh FREFL P DhiEd] 50 OFHFF -~ H
BB EME KN f S WA FHR BN hEHHEL L TioME
L 29544+ 8.740;50 #Fh FAF B lg LB ML B E R YES B EAHNE S
2% > P EFHBNEE T RE B L 5% o F § GPS-UHF 3§ Bigesr
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#2105 &R 3 107 & B s # 4 BECEBEOP M T (B 2 1078 120 10 p) -
NO. of NO. of
No. of days| 1stfall arrival at 1st no. of 1st arrival at | NO. of days 2nd fall | arrival at 2nd
banded |deployed days for | %7 = b LA days for
ID end day since migration | wintering wintering | days for | spring |breeding site | for spring migration| wintering wintering
site date fall #RT HAT fall
deployment date date site wintering| fly date date migration date date site
migration migration
161483| Matsu | 2016/7/7 | 2017/1/17 194 2016/7/30 | 2016/11/26 119 Fail | Myanmar
161484 | Matsu | 2016/7/7 |2016/12/11 157 2016/7/9 | 2016/11/24 138 Fail | Myanmar
161485| Matsu | 2016/7/7 | 2016/7/19 12 - - - - -
161486| Matsu | 2016/7/7 | 2016/7/16 9 - - - - -
161487 Matsu | 2016/7/7 |2016/11/24 140 2016/7/11 | 2016/11/2 114 Fail | Myanmar
161489| Matsu | 2016/7/7 | 2016/8/4 28 - - - - -
161490 Matsu | 2016/7/7 | 2017/1/9 186 2016/7/23 | 2016/9/1 40 Fail |Philippines
161491| Matsu | 2016/7/7 | 2016/7/21 14 - - - - -
161492 Matsu | 2016/7/7 | 2016/7/9 2 - - - - -
no
170823| Matsu [2017/6/29| 2018/9/9 437 2017/9/7 | 2017/9/18 11 suc |Philippines| 204 |2018/4/10| 2018/7/9 90 2018/9/8 - -
breeding
170824 | Matsu [2017/6/29| 2018/9/24 452 2017/8/30 | 2017/10/2 33 suc |Philippines| 198 |2018/4/18| 2018/5/19 31 fail - -
170825 Matsu |2017/6/29|2018/12/10 529 2017/8/21 | 2017/9/1 11 suc | Vietnam 214 2018/4/3 | 2018/6/12 70 fail | 2018/8/8 | 2018/8/19 11 Vietnam
no
170826 Matsu |2017/6/29|2018/12/10 529 2017/10/2 | 2017/10/4 2 suc |Philippines| 278 2018/7/9 | 2018/7/12 3 2018/8/13| 2018/8/26 13 Philippines
breeding
170827 Matsu |2017/6/29|2018/12/10 529 2017/8/5 | 2017/8/30 25 suc | Cambodia| 220 2018/4/7 | 2018/6/4 58 suc |2018/8/28| 2018/9/8 11 Cambodia
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NO. of NO. of
No. of days| 1stfall arrival at 1st no. of 1st arrival at | NO. of days 2nd fall | arrival at 2nd
banded |deployed days for |z LA days for
ID end day since migration | wintering wintering | days for | spring |breedingsite | for spring migration| wintering wintering
site date fall HATE #»AE fall
deployment date date site |wintering| fly date date migration date date site
migration migration
no
170828 | Matsu [2017/7/18| 2018/7/9 356 2017/9/13 | 2017/9/27 14 suc Thailand 191 2018/4/6 | 2018/5/14 38 - - - -
breeding
Myanmar(
170829| Matsu |2017/7/18|2018/12/10 510 2017/9/1 | 2017/10/26 55 suc | Myanmar 134 | 2018/3/9 | 2018/6/9 92 suc |2018/8/28|2018/10/23 56 R
170830 Matsu (2017/7/21{2018/12/10 507 2017/9/12 | 2017/9/25 13 suc | Myanmar 212 |2018/4/25| 2018/5/2 7 suc |2018/9/15| 2018/9/30 15 Myanmar
170832| Matsu (2017/7/18| 2018/8/25 403 2017/9/22 | 2017/10/6 14 suc | Myanmar 190 [2018/4/14| 2018/4/24 10 suc - - - -
60689 | Penghu |2018/7/28|2018/12/10 135 2018/9/9 | 2018/9/15 6 suc |Philippines
60690 | Penghu |2018/7/28|2018/12/10 135 2018/9/29 |2018/10/30 31 suc |Philippines(# 8 F & £ %@ s L §
60717 | Penghu [2018/7/28|2018/12/10 135 2018/9/13 | 2018/9/14 1 suc |Philippines
60721 | Penghu |2018/7/28|2018/12/10 135 2018/8/1 | 2018/9/24 54 fail |Philippines
60742 | Penghu |2018/7/28|2018/12/10 135 2018/8/25 | 2018/9/24 30 suc |Philippines
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1 DRARFFHEEFLAPEFLFS

AP BE087 19p 12087 26 p 4 kSRR ESL 20188 T2 R
b %5 ~ ¢ (International Ornithological Congress) ;o A% 7 B3 £ 3-8 % 7 T ¥
£ 2 1 % " Applicaion of unmanned aerial vehicle on the nest site census and
management of Chinese crested terns, thalasseus bernsteini, in Taiwan | 2 % ;5 3% &
7 2 % T Population trends of the critically endangered Chinese crested tern in Matsu
archipelago, Taiwan ; ~ " Fall migration routes, stopovers, and wintering sites of
Greater crested tern in Taiwan as determined by satellite telemetry | - f P72 3 B 5
» %227 TInformation exchange and promotion of seabird research and conservation
in Pacific ocean | Fl1 g3k > &k f 48~ p & - FRFLH L2 BOREE K
WwmARE S TEBEFT BIFN LIS ST o T el ¢ ht RIFL
TR AR IR IRE PR L PR LT IR TS R

REE R LRBEFEN R RT IR FE LR -

B 42 ~ 7= 7 Bk % T Information exchange and promotion of seabird research and
conservation in Pacific ocean ; Fl & €& & & -
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AL BRI SRR A AR R AT R

N

TEKAPI Y HT IR > R GEE L GE AR FEunY S AF Y
B [ e E 2 % 2 244 B 8 T Bird Conservation International £ » ¥ 1t 3¢
%% >z 4&48p 5 "Trends in numbers of the Critically Endangered Chinese

Crested Tern Thalasseus bernsteini and sympatrically nesting Greater Crested

Tern T. bergii in the Matsu Archipelago, Taiwan ;| » B w2 7 2 2B §33 3] ¢

http://dx.doi.org/10.1017/S0959270918000369( &l 43) -

Bird Conservation International

Article Metrics
—

First View

Trends in numbers of the Critically Endangered Chinese Crested Tern
Thalasseus bernsteini and sympatrically nesting Greater Crested Tern T. bergii in
the Matsu Archipelago, Taiwan

CHUNG-HANG HUNG (81), LE-NING cHANG B1), kuNG-kuO cHIanG (31 (52) and Hstao-wET yuan (1) &
https://doi.org/10.1017/50959270918000369  Published online: 09 November 2018

Summary The Chinese Crested Tern Thalosseus bernsteini (CCT) is likely the most critically endangered seabird species in Asia.
The Matsu, Penghu, Jiushan, and Wuzhishan Archipelagos along the China coastline, plus Yeonggwang County in
South Korea, are the five areas where this species is currently confirmed to breed. According to census and historical
data collected in the Matsu Archipelago from 2004 to 2017, there was an average of 10 £ 4 adult CCT individuals at the
Matsu Islands Tern Refuge (MITR) during the breeding season. CCT nested only in association with Greater Crested
Terns T. bergii (GCT) among seven protected islands in the MITR, and the numbers of observed breeding individuals of
the two species were positively correlated (r = 0.59, # < 0.007). We used generalized linear models to examine the
effects of chlorophyll-a concentrations in surrounding marine habitats, typhoon frequency, and in-season shifts in
colony location on inter-annual variation in numbers of breeding individuals and productivity (chick:adult ratios) of
both CCT and GCT at the MITR from 2004 to 2017. Average chlorophyll-a concentrations during July-August obtained
from the MODIS satellite were positively correlated with the annual maximum number of GCT at the MITR, but not
that of CCT. In addition, we found that nest abandonment events during early incubation at the mixed-species
colonies were associated with in-season shifts in coleny location and delayed nesting chronology, thereby extending
nesting into the peak typhoon season during July and August. The effects of in-season colony shifts on nesting
chroneology and the additive effects of typhoons caused a significant decline in CCT breeding success during the study
period. We propose more rigorous monitoring to ascertain the root causes of in-season colony shifts of terns and
then determine possible solutions. Additionally, creating educational programmes to increase public awareness
towards seabird conservation could prove beneficial.

B 43 ~ AF7 7 M3 £ 3R % P 7] Bird Conservation International %= 3 < )§Je o
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N~ F 4Rk R KR (ppm)

kA B Cr Ni Cu Zn As Cd Hg Pb
2014 0.206+0.0539  0.282+0.1398 1.33+0.3432 11.849+3.0684 0+0 0£0 - 8.615+3.5362
2015 0.3192+0.1722  0.1892+0.0698 0.8969+0.4113 12.4023+6.7212  0.01#0.0118  0.0246%0.0128  0.0654:0.0463 0+0
772016 0.0838:0.0345  0.0675:£0.0302 0.6292+0.2438 10.78+9.3856  0.0879:0.0521 0.0113%+0.0053  0.9425:0.8264  0.2125+0.1609
2017 0.24%0.11 0.1+0.01 0.81+ 0.26 8.64 + 3.47 0.04 % 0.02 0.01£0.01 0.04+0.03 0.42+0.25
2015 8.0555+5.0131 5.1015+2.1832  119.5115+89.9509 281.043+388.3551  1.5545+1.1503  0.959+2.9082  0.9335+0.8991 1.308+5.7014
vy 2016 5.1137+4.2213  1.59+1.1211 56.2457+38.1716 79.1129+12.9698  0.2266£0.1255 0.04830.0303  8.0846+1.1273  0.4517+0.9431
2017 5.93%3.99 161£1.6 8.14+1.11 1229.17+1131.29  0.24+ 0.08 0.14 % 0.07 1.02 £ 0.62 8.72+ 3.25
2018  0.74+0.43 1.11+0.61 7.86+ 1.73 79.63 + 11.90 0.37 + 0.08 0.18+0.10 1.37 £ 0.24 0.64 + 0.69
2014 16.88+35523  2.79+1.3905 20.2167+0.8316 138.1433+56.3062 0£0 8.6867+1.2582 - 14.1933+6.7448
. 2015 7.4075¢5531  4.0763+2.0891  1193.2656+3218.9682  162.5356+64.9773  0.3956+0.3001 0.2644+0.1136  1.6013+0.7504  3.1363+6.0961
? 2016 4.2921+1.6118 1.6395+0.8888  7331.4837+9369.3838  102.7332+55.4417  0.1879+0.1525 0.0937+0.0341  40.2026+28.5181  0.6021+1.6112
2017 830+ 9.56 1.63+ 0.84 8.69+ 1.4 716.93 + 774.67 0.12 + 0.05 0.27+0.2 4.17+1.86 11.43+5.26
& 4 2017 287+4.11 0.72+0.76 4.03 + 3.67 41.6+21.13 1.75+ 0.42 0.08+0.11 0.05+0.04 1.01 + 0.46
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