Status and Monitoring of Rare and Threatened

Japanese Crested Murrelet

HZYOTHBOBRNDODEH VL)Y IRXADHREE=X) v

Marine Bird Restoration Group

BEERE 7L —7

4 October 2017

Sponsored by LUSH Japan Charity Bank

MARINE BIRD RESTORATION GROUP SPECIAL PUBLICATION No.1









Suggested Citation: Otsuki, K., H. R. Carter, Y. Minowa, V. M. Mendenhall., M. Takeishi, S. K. Nelson., D.
L. Whitworth. H Y. Nam and P N. Hébert. 2017. Status and Monitoring of Rare and Threatened Japanese
Crested Murrelet. Publication of the Marine Bird Restoration Group, Fukushima-shi, Fukushima-ken, Japan.



Harry R. Carter X ~DiBED A »¥&— (#i61s%, 195651 A 17H —2017594730H)
j( #ﬁ%ﬂ % ...................................................................................

BV T IRXADEFHEBIRDOE L B
k*ﬂ%ﬂ%’ Carter, H. R,, Yamamoto, Y., Park, CU. seccccececcccccccsossssccscssosssssssssssns

BBV IIRZXARBIOCTUIRRAEFOE=F ) T EHRE
HARTIE, DAY UIAXRAL T I ZXAFOSHOREN R ENBE 2D ?
Piatt, J F.’ NCISOI’I, S K.’ Carter’ H R .................................................

BB Y U IRXADOEE
BB TH o AU 7 I 2R AT TR S5 5 L R
I:FI;H‘ % ..........................................................................
DFusr—A =X VLN R A T3 XX A DOBEREEK
oy, fREEE, Bk B, MWEVEES, @R, A K, RiER, B ERA,
IR T o e o - B T DT
WEE R EBIRTHEIRIC R T 28 v AU U I AX A DFRFELER &P
EEEAE (LA, WS T oeeeerereoennneeennnetttitettiiiitiiiiietiinteeane,
=X ) v TFRE L EREHEE
Synthliboramphus JE D 7 2 A X A D 2 v =— (2B B EEEIRELE X OV oBh %
WETHEOORMAR Y FTA4 M —o

WhltWOrth, D L & Carter, H R .....................................................
WE 7 7 VBB % 2 o Synthliboramphus JB D 7 I 2 R A O BAE DEFHRIL

Park’ C U.’ SCO, S G.’ Nam’ H Y_, Choi’ C Y ...........................................
H AT T IARARAOBEAOHAY AN A IEERDO ARy 8T A b — A Fh

UL, FUBPE T, (LA HR  weevvesnsessnsessasaesansesesueesisesesesenaeseenns
BEEEET=4 ) U7 A R 1000 12X DHERE=4 ) v ik

BT TIJJETHEE e v e e e e e nnnnnnn ettt et ee ettt et

el B SHE 7SI B T 5 2012 FER N 2013 4FEDH U A U I AR ADERE=L Y 7L
AHy FTA R
[EIERUTELR, Carter, H. R., #0442, Whitworth, D.L., KEHEL £ cecerecececeeececeeiiiiiiennes

FAEOBER (Wb U IRIANOBEEET)
BHBEICEBIT D02 A 7 I AR ADHEE Th D BB
Karnovsky N.J, ﬁﬁﬁ%l@, j(#ﬁ%[g%’ Carter H, R., I:f:ﬁ“ % ..............................
BRI B s DNERBHIETOAN L LAY DI RAXA LAy I YRR IKTEY T
A= =R LIHELHKAR Y b T A FF—o
AT 4224, Halpin, L. R., [EEEHS, Carter, H. R., KHI#RT-, Whitworth, D. L. sceeecccceccces

B BT T I RAXA~NDE
HETO U I AXAF~OBE: IR, WiEY, SREORE
Choi’ C Y & Nam’ H Y ..............................................................

By BY Y IR ADRETBTHP)IETOR Y #E7
FEFJHE T~ v vveoovennsennnneenanasesnnosesunneesnsneeensnsssnnsessssnsesssnesessnessnnnnns

HIsE 7t
H AT IAXAEM)NOFEREDBEDY
{EEE%* ..........................................................................

BB ClE SN AT T I RRXAEMELBOELD
Carter, H. R. & KT+ GEEI2—F 0 F—&—) ,Hébert, P.N. (FfJ)  ceevvevccecceccancens



Contents

Introduction ................................................................... 1

In Memoriam to Harry R. Carter (61, 17 January 1956 — 30 April 2017)
Otsuki, K., cccceccscesseccscesescrssescscossosscssescscssescssossescssosscssossoscssons 3

Summary of breeding status for the Japanese Crested Murrelet
Otsuki, K., Carter, H. R., Yamamoto, Y. & Park, CU. ccceccereccrccccccrctccccrccccccces 15

Monitoring and Conservation of Japanese Murrelets and Related Seabirds in Japan
Piatt’ J F.’ NelSOn, S K & Carter, H R .............................................. 33
Why Should We Conserve Japanese Murrelets and Related Auks in Japan?

Overview of Japanese Murrelet

NaKamura, Y. s sooooosessossssossssssosssssssssssssssssssssssssssssssssssssss 43
Some results obtained from banding to Japanese Murrelets in Birojima

Yamaguchi, N. M., lida, T., Nakamura, Y., Okabe, H., Fukushima, H., Okuda, Y.,

Konaka, T., Oue, K., Yamamoto, T., Nakamura, T. & Higuchi, H. s+t cceceeccceccccccccece. 50
Seasonal Movements of Japanese Murrelets Revealed by Geolocators
Takashima’ M.’ Yamam()to, H & Shimada’ Y ......................................... 54

Year-round Occurrence and Molting of Japanese Murrelets in the Kaminoseki Area of the
Seto Inland Sea, Japan

Techniques for the monitoring and population estimate

Whltworth, D L & Carter’ H R ................................................... 62
Nocturnal Spotlight Surveys to Estimate Population Size and Trends of Synthliboramphus
Murrelet Breeding Colonies

Park, CU.,Se0, S G., Nam, HY. & Choi, CY. ++eeeeeeeeeecacceactetcaacnnccsccacnnans 67
Current Breeding Status of Two Sympatric Synthliboramphus Murrelet Species on Gugul-do,
Republic of Korea

Tajiri, H., Teshima, Y. & Yamamoto, Y. «eeceececeeceececencetentantattntancaccncancnns 73
Counting Japanese Murrelets in at-sea congregations in the Izu Islands using spotlight surveys
1-2 hours before sunrise

TOmita, N oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 81
Seabird Monitoring in “The Monitoring Site 1000 Project” in Japan
Okabe, H., Carter, H. R., Takeishi, M., Whitworth, D. L. & Otsuki, K. ccccccececrccccccceccs 86

Nest monitoring and spotlight survey of Japanese Murrelets in 2012 and 2013 at Eboshijima,
Fukuoka Prefecture, Japan

Using monitoring equipment (including threats)

Karnovsky, N. J., Minowa, Y., Otsuki, K., Carter, H. R. & Nakamura, Y.¢+ccccccceccccccccce. 100
Assessing Avian Predators of Japanese Murrelets on Birojima
Takeishi, M., Halpin. L. R., Okabe, H., Carter, H. R., Otsuki, K. & Whitworth, D. L. cececc--- 106

The study of songmeters and the nocturnal spotlight survey for Japanese Murrelets and
Swinhoe's Storm-Petrels at Okinoshima-Koyashima area, Fukuoka Prefecture, Japan

Threats
Choi, C Y & Nam, H Y ........................................................... 114
Threats to Murrelets in The Republic of Korea: Bycatch, Oil Pollution, and Invasive Predators

Efforts of Kadogawa-cho on the conservation of Japanese Murrelet
Kub()ta, R ..................................................................... 120
Efforts of Kadogawa-cho on the conservation Japanese Murrelet

Local stories and historical colony information
Hamada, S. socssseveetsoseeeneettossonnettosssencettossonstttossssnsstssssssonns 126
Stories of Kadogawa residents living with Japanese Murrelets.

Summary of Japanese Murrelet Technical Committee Roundtable Kadogawa,
Miyazaki Prefecture, Japan
Co-coordinators: Carter, H. R. & Otsuki, K. Summarized by Hébert, P. N.s ¢ cccccccccccccccecs 129



‘ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

Introduction (XU ®HIZ

Kuniko Otsuki (Marine Bird Restoration Group)
Kl #+ (ERtreEs v—7)

The Japanese Crested Murrelet (Synthliboramphus wumizusume) is a very rare species, with a small
worldwide population that only breeds in southern Japan and Korea. The bird is a Natural Treasure (or Monument)
in Japan and Korea.

71> 5 7 AR A (Synthliboramphus wumizusume) i, SR AUEBECIEEE DDA e 3. BlEiL, A
AREFFETOHRBERERHER SN TWET. Fo, AT, AR, @EOMEICEWNT, EORRILEMITHES
nTnET.

On 18-19 March 2017, the 2017 Japanese Murrelet symposium in Kadogawa was held in Kadogawa-cho
Miyazaki Prefecture, Japan. The symposium was very successful. For the scientific session (18 March), there
were a total of 154 participants and speakers representing four countries: Japan, United States, Canada, and Korea.
The general public session (on the 19'") had 116 participants.

2017 4E3 H18-19 A, B L) U I AXA VRV T L in MERD?H, ik ROM)IETCRfE S E Lz
URT UL, RIEICKDY, 3 A 18 HOBMZERIT ORI, BAR, TAVA, K, &L CHED
5, &H 154 AOFIZTBMNZE £ L. B 19 BO—RANT OFHIC S, 116 N2 ITBMN2nTE Y *
7.

In the public session people learned what the Japanese Murrelet is, where they go after the breeding season,
the threats that they face, and why we need to monitor them, and how to monitor.
— MM OB TIE, BIEE, A U IAXALHAH, MESITERBO%ITLE 2T 00, HHD
BBAIATH, LT, D DV UIRARREE=L ) 7T HIENRRET, EDOLSITTIEVNONIC
DNTHFOE LT,

Japanese Murrelets are threatened by human beings, rats, cats, and crows. Rats, cats, and crows eat murrelets
and their eggs, and can even drive them extinct on an island. Development and human beings with pets can disturb
and frighten the murrelets or destroy their habitats. These problems have already occurred on Koyashima Island
(Fukuoka Prefecture) in Japan and Mara Island in South Korea.

BV T IARAE, ANH, *AIE, *3, ZLTHTZ AL ST, TOEREENIHLTVWET. X
XM, 2, BDTAFETY IARAFEORBRLZOIEHAELET L, H25ETITHRISGENWSL-TLEI Z L
TZRBHVET. FARBLIONy FERATDHIABOEED, HoICE s TUIBBTHY, U IRAXAFOERN
EHELTCLEIZ L OV ET. TNOOMEE, AARTIINES, HETIEII7HTTTITREI > TWET.

In the technical meeting, part of the symposium, scientists discussed development of a standardized protocol
for one monitoring method, the spotlight survey. Unfortunately, we were unable to settle on a single basic method
for the spotlight survey. However, we at least agreed on the necessity of establishing a common survey protocol
that can be used by all Japanese Murrelet research groups, which would allow us to compare population estimates
at different colonies from the results of spotlight surveys.

YURTV Y LAOBEOHEMEZHZTIE, T=F Y T OFE, ARy bTA M=, 2EELT 72007
2 kA LDOBFIZONTEELEWNWE LT, RN, ARy FIA M—_A DFEEZH—T D2 LILTEE
FATLE. LpLAadnb, DR EBBMUHEER T, £2TON ALY T IRAXAOHIEIZBED 2 M
2, ARy N TA MY —_o BT 5BV T, HEEME A O kA FTREIC T 2 7= O Ll o4&~
2 kI VOERPBLETHD, EVWIRBICELIZENTEE L.

This booklet is a summary of the symposium, including the status of the Japanese Murrelet. We include only
one observations from the Kaminoseki area (Yamaguchi Prefecture), where the murrelets are facing a nuclear
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power plant issue, and our plans for future tasks. The booklet will be useful for both scientists and the public who
are seeking more information about the Japanese Murrelet.

ZOMFIE, B AY TIAXAQOBRE G URY T LAEEHLIEZLOTYE. Fof, R, EF
A BV T IARAEMGERCE DG TH Y, B2 IFEHITOBBICER LT\ 0o R LA TogIZ,
LT, BIbHORBRIREHE L FREICOVTS, FRICEEDENTHWET. Zof+F2, hra)yIx
AANZDNT, KU FEMRERELELE LTV, HA%E, —REBbOTEROBZICTZSZL2MFHFELTEHY
£

I thank the Kadogawa government for supporting the symposium. Also, we dedicate this booklet to Harry
(Harold) R. Carter (61, 17 January 1956 — 30 April 2017), who loved Japanese Murrelets and Japan very much.
His 23-year old dream “to hold a meeting for the conservation of Japanese Murrelet” finally came true. However,
we will continue to work for many years on important tasks for protecting this rare species. Harry’s legacy will
continue to be handed down from now on.

NI D> R T AA~OYF R — ML, LOLE#HWZLET. 2L T, Bebid, #rAJUIAXAL
AARZ Z L7 < B L TROERD o7 Harry R, Carter (i 61 7%, 1956 4E 1 A 17 B —20174F 4 A 30 H)iZ, Zofft
FEBETET. O BFEHMORES, "I L2 U IRARAMEICET LV VRTTLNE, L& IEBLEL
To. FOFER, BB OPALMNCRY LI, Bebi, ZombRf@afRiEL T, 2 b HER]
BIZHOWT, b bEIICHE D kGEICED A TN Z &1/ £ 5 TF. Harry O L H > —(GEEE)L,
Ihmbb, Lonh EXiFfrnTinE 7.

‘24 Harry R. Carter and
~ Kuniko Otsuki at
Koyashima Island in
2012.
(Photo: D. Whitworth)

Notes EE=

For all readers (& TOFHE )
Dok Island is also called Liancourt Rocks in English and Takeshima Island in Japanese. In the paper on
the page 15, co-authors agreed to use Dok Island for the island in this booklet.
F7 B, FREEFHETY 7 o7 —VaE, AAGETHRE LI TOWES. ZoMFAD 15 X—TY 0k
XIZBWT, FHEERD, N BEMEMTLZLCRBVWZLELE.

The Japanese Murrelet has 2 English names: Japanese Murrelet is used in Japan and Crested Murrelet
is used in Korea.
H VT IRAXRAX, 2004 EFFS>TEY, HATIL Japanese Murrelet, ##[E Tl& Crested Murrelet
PERENTHET.

For English readers (J&3ECOFEHE ) :
The Japanese suffixes “-shima” or “-jima” and the Korean suffix “-do” all mean the same as the English
“Island”.
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In Memoriam to Harry R. Carter,

For twenty-three years of invaluable logistics, caring, and
support to Japanese Murrelet monitoring project

Photo: K. Otsuki

/‘//‘Nﬁﬂﬂz UMISuZome
FOREVER
HRC
20016, 4 Dg

Message Harry wrote in Kamminoseki
in 2016 (Photo: K. Otsuki)
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In Memoriam: Harry R. Carter (61, 17 January 1956 — 30 April 2017)

By Kuniko Otsuki

This photo was taken at the 2017 Japanese Murrelet Symposium in Kadogawa, Japan (18-19 March 2017),
hosted by the Kadogawa symposium committee and supervised. Although Harry was not at the symposium,
he was with us in spirit! (from left to right: Chang-Yong Choi, Kuniko Otsuki, S. Kim Nelson, John F. Piatt,
Darrell L.Whitworth, Percy N. Hébert, Hyun-Young Nam, Nina J. Karnovsky, Yutaka Nakamura, Chang-uk
Park) (Photo: by Kadogawa-cho and arranged by K. Otsuki )

20174E3 H 18~19 HICBfE STz, B AU T IAXA L RY T L2017 in EWDEIIIH 50
IARXRA VRV AFETEREFEEIRE INZEETT. & X, Hary Zv R YU AZIENW RS &
b, BOBINOLRTIEHE EBIZH Y E L7z | (225 Chang-Yong Choi, AK# #F+, S. Kim Nelson, John F.
Piatt, Darrell L. Whitworth, Percy N. Hébert, Hyun-Young Nam, Nina J. Karnovsky, " 4f & Chang-uk Park) (5-F.:
PTETSERE, KM B8+ )

This photo reflects the nature of Harry R. Carter, at the center of friendships between scientists and helpful
friends from North America and Asia, especially Japan.
OB, AT AU A ET U7, L b HROBEFESCK A OKEOHNIVD H ) 2 Harry R. Carter
AA=TZEDHLDTT.

Harry was very fond of Japan. In Pacific Seabirds Vol. 21(1) (1994) he said, “This account of two PSG
biologists’ (Harry and Leah de Forest) trip to help develop better PSG ties with Japanese biologists, and to initiate
joint efforts for the study and conservation of the very rare Japanese Murrelet, is continued from PSG bulletin
20(2).”

Harry i%, Z X7e< BARZE L TWE L7-. Pacific Seabird Group (PSG) #8177 Pacific Seabirds Vol. 21 (1) {2, 1
ook ricEwNTWET: 202 AD PSG AWF# (Harry and Leah de Forest) DffDFiEkiE, HADEY S
FLPSGOEY LVBREFESYE, FFICBLWA LY T I ZAXADHT L RED T2 DOILFEVEE L BT
H72IC, PSGHLE 20 (2) bl THM SN TS| L.

Regarding his hopes mentioned in the above PSG publications, Harry was very successful. Since 1994,
especially after 2009, Harry worked very hard to develop better ties for scientists in North America and Japan
(and now with Korea and China too). Over the years, Harry brought 25 scientists directly and indirectly to Japan
from Western countries (the US, Canada, France and New Zealand), five from Korea, and seven family members
and friends, for a total of 37 people (seven before 2009, and 30 after 2009) Harry should be proud of this number!

PSG OO T8 #81F T BB W T, Harry 1%, KWIZRZIL7ZE WX FE L X 9. 19944, &V
DT 2009 LI, Harry 1%, b7 A U U L HARGIETHE, #EEFELED)ORMEFEOMICE Y LR EE



<

72, HAOWICIE#SZ LTS £ L.
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RAHIZDIY, Harry %, EEK), FEOC, AR CKE, 77

K, TITVA, =a—I—F 0 FR) b 25 A, @ENS 5 NOREE, HOFEBRRENS 7T A, O&F 37 A
(2009 ALARTIE 7 A, 2009 AELAREIEL 30 N) Z# HARIZEVIAATHET. Harry T ZOHFICHEY 2R LEH &
TLEOYMEBHIE, ZoOHRTFERICLTEXZI LIEFRWTL L I

Harry’s Projects in Japan (AAT® Harry D7rT =7 )
Harry was involved in 17 projects in Japan and one in Korea (Table 1), an impressive accomplishment to
have so many projects in Japan and one in South Korea, in addition to all of his work in North America.
Harry i%, HATIZ 170, BETE 1 207y =7 MIBEFBRLTEELEGE ). #mfaxzdekco£<
DEBIIMA, BALEEIZEN TS, FHICE DT nY=y b lhhanil bk, L ThERRERTT

L, BrIhEd.

Table 1. List of projects Harry Cater was involved with in Japan

Year Project Organization
st
1993 1% Japanese Murrelet (JAMU) survey Izu Islands, wild Bird Seciety of Japan (WBSJ)
Tokyo
nd ; sty
1994 2_ Jf\MU Izu Islands project and 1% visit to WBS] and Japan Alcid Society (JAS)
Birojima for JAMU
1995-2015 Japan_Seablrd Conservatlonst(:omm_lttee PsG
organized. Harry was the 1% coordinator.
1097 Makhodka oil spill (visited Japan twice) Oiled Bird Information Committee
(OBIC)
Spotlight survey #1 for JAMU population survey Japanese Murrelet Population
2011 at Birojima, Miyazaki-ken Survey Team (JMPST is now Marine
Bird Restoration Group (MBRG))
JAMU symposium (Hiroshima-shi, Hiroshima-ken) Nagashima Nature Conservation
Association (now Kaminoseki
Nature Conservation Assodation)
Presentation for JAMU at the House of NMNCA({Now: KNCA)
Representatives House of Representatives
Spotlight survey #2 for JAMU population survey JMPST{Now: MBRG)
2012 - L - .
at Birojima, Miyazaki-ken
Spotlight survey for JAMU at Okinoshima and IMPST({Now: MBRG)
Kovashima Islands, Fukuoka-ken
. . Migratory Birds Center (Korea),
Spotlight survey for JAMU and Ancient Murrelet, IMPST(Now: MBRG)
Guguldo, Korea
Standardized nest monitoring with JMPST at IMPST({Now: MBERG)
2013 L . i
Birojima, Miyazaki-ken
Spotlight survey and nest monitoring at IMPST{(Now: MBRG)
_Eboshijima, Fukuoka-ken
Revisiti K i ki at K i ki,
evisiting Kaminoseki at Kaminoseki NNCA(Now: KNCA)
Yamaguchi-ken
2016 Cr_ow prg_]ed: at Birojoima (JAMU predators), MBRG
Miyvazaki-ken
CE_lmera_pro_]ed: for JAMU predators at Birojima, MBRG
Miyazaki-ken
Revisiting I_<am|nosek| at Kaminoseki, KNCA
Yamaguchi-ken
2017 f:;:iu symposium in Kadogawa-cho, Miyazaki- MBRG
Proceeding project for JAMU MBRG

During his earlier visits to Japan in 1993 and 1994 with some of his colleagues, the presence of these

scientists in Japan was enough to make Japanese people aware of the importance of the Japanese Murrelet. When
Harry first visited Birojima, the largest colony of the Japanese Murrelet, with three other American scientists
(John Piatt, John Fries, and Leigh Ochikubo), local newspaper and TV crews came to report the surprising news
(Figure 1). Without their visit, the Japanese Murrelet wouldn’t have become so popular so quickly, and the public
would not have understood that it is a vulnerable species.

1993 L 1994 SEDP & Z DDA NS DU BT ORAL, B LY T IAXAZE LB R0>
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TZEARNZ, ZOEEEZ BRI G5 7-OI1213+4 75 O T L7z, Harry 23Mtio> 3 A (John Piatt, John Fries, and Leigh
Ochikubo)D 7 A U I AWFSEE & & 61T, WIDT, MHREROI LY 7 I AX X OEFEH T H R % 37
RO AROEETT (K 1). HFRS TV b, BE D=2 —R%FREZ 5720, S ZHN T\ E L7z, Harry
LOFMINZRTIEL, DLV T IAXIAN, TARIZESERZBURLZ 60, AXIXZOERENIZE
W72 CTHDHZ LR EMD Z L3720t LIVER AL

Figure 1. North American seabird
biologists (From left to right: John
Fries, John Piatt, and Harry Carter)
being interviewed for television at
Birojima in April 1994 (Photo: K.
Otsuki)

1. 1994 454 7, ALK O BIFIEHE
PHESTA 2 a2 —%2%T 5
(Z£7>%:  John Fries, John Piatt, % L T
Harry Carter)

Harry was successful at educating Japanese scientists and local governments about the plight of the Japanese
Murrelet. Murals in town, posters, and art work for the symposium created by elementary school students in
Kadogawa stand as a testament to Harry’s hard work in raising the profile of the Japanese Murrelet (Figure 2).

Harry 13, BHAAREE EHUFEREICIZN LT, DA U I AR A 0B FESREARES 2 2 &1
NEAFENTWE L7z, ZARERE LTERATHET. MIIITONEAEIC K DITNORE ORER], R YT L
DEEDORZAZ =g L, ALV U I AT H5BLE @D D 2 LA TE Hary O OB TITRW
TLxo» (M 2).

Figure 2. Murals, depicting the life of the Japanese Murrelet, painted by elementary school students,
cover the sea wall in Kadogawa. (left photo: K. Otsuki)

B 2. MIOEPIL, INFERENZH 2D T I AR OBEBE CEDONLTOET,

Posters and arts given by elementary school students in town for the symposium. (right photo: J. Piatt)
PO L R T BOT=DIZ, HTNO/NFEDER LI R A & —F3 & R,

Unfortunately, Harry couldn’t get the monitoring project started during his first period (1993-1995) in Japan.
Then it became a long-term goal to pursue the monitoring someday. After Harry finished with the Nakhodka oil
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issue, Harry eventually returned to Japan in 2009 to attend the PSG annual meeting in Hakodate! After the
meeting, Harry visited Kuniko Otsuki in Fukushima to combine our efforts to raise funds to establish monitoring
methods for the Japanese Murrelet (spotlight surveys and standardized nest monitoring). These efforts were
successful, and our spotlight survey method has been introduced in Ministry of the Environment reports (Figure
3).
FEAR Z &IT, Harry 13R0OEH OO (1993-1995) TIX, F=F Vo r/7nd=7 &R F—h&HE
HIEMTETEEATLE. FRELT, FRNART=F Y 7OERIAZEBIE LTS Z LN, FoHTORY
HIRICEE »72 & 9 T . Harry (374 b7 5 OMFEKBEEOI Y A2 2 721k, LIEH < AARITKRDHEEITE
FENERATLED, 2009 FIZEHE TR S 72 PSG AR RITHE T 2720, L9 LI ARIIR-TSDHZ L
LD FE L PSG DG, Harry I3EEROKMZFML, DRICBZHZEERD, DAY T IAXA
DE=Z VU TFE (ARy T4 A SEELENTCERMAE) 2T 57200 HE & EDOEETE,
HICHR O MTeZ L 2B NE Lz, 2O OBV MATKREED, RAIZHRRBTIZAR Y b T A B —A OFEE,
REAOREFICLHM S THET (K 3).

Figure 3. The first spotlight project in 2011, which took place right after the disaster in Tohoku area where Otsuki
lived in 2011, so it was very special for us. Back row from left to right: Masayoshi Takeishi, Darrell Whitworth,
Kuniko Otsuki, Harry Carter, Frank Gress, Front row from left to right: Shigeho Sato, Tomoaki Kuroda. (left
photo: D. Whitwoth)

B 3. 2011 FFICHEE S NIZHD TD ARy b T A =4 ZHUE, 2011 FORBDMET HAL D KT HK D ELH
DEETH o112, Fiebizd > TE, KEFRIFHAETL.

The first spotlight project in 2011. Harry setting the waypoint of the GPS for the spotlight survey. (right photo:
K. Otsuki)

BT 2011 FICEESNIZHD TDORAR Yy b T A b —_A. ARy b TA F =, DIZDIT GPS DEIE % %
&9 % Harry.

Harry’s last effort (Harry O& % OEY kH74):
The 2017 Japanese Murrelet Symposium in Kadogawa, Japan (18-19 March)
BBV TIRXA VURTYTA21Tin HENRD (3 A 18-19 H)

We could never imagine that this would be Harry’s very last project.
I3, Harry ODFEDO TRV MIRDIRAT, Wolt WHlENBGTE/Z L TL LD

Harry was in Japan on 14-26 March 2017 to participate in the symposium. However, at the PSG meeting in
Tacoma the previous month he suffered severe pain in his knee and back. Although not fully recovered, he
travelled to Japan for the symposium. Unfortunately, he relapsed with terrible back pain on 14 March. He decided
to stay with our colleague’s mother Shi-san, in Fukuoka, where he tried to recuperate.

201743 A 14 H—26 H, Harry [Z3¥ VR T T ACEBMTH720, BACKTHELEZ. #EE, £0 15
ARTO LT FVTHE ST PSG DREDRE, i3, BMEBEHDOLVIRAIZE LATHE L. SBRLRWE
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x, WIFIT VARV T LADTEDIZ, BA~N\NPNELZ. 3 H 14 BIZOE VIR TIE, 11340 o SRR < A
OBEH(L—SA)DBEICEEY, MEEZRALE LE.

Unfortunately, Harry could not attend the symposium, a dream he had held, along with Kuniko Otsuki, for
23 years, since his first visit to Birojima in 1994.
fE L2 &2, Harry OFREIZEE LEFATLE. i, FA, KETLIIC 23 /M, o BRTEY
VRV A~OBMERSE I HEHEFALTLE.

The symposium was very successful (Figure 4); the town mayor and an education chief were really happy
with this result. Harry was also pleased to hear that, although details were not finalized, participants at a roundtable
technical meeting agreed on the necessity to establish a common survey protocol which can be used by all
Japanese Murrelet research groups.

VURTU MIRIHICKEDY L (K4). IR EFHERIIARYICZ OFRITHE S TWE L. Harry 13X
HETFIEOBEELE TEES R -7 b 0D, EMEREOBME BN, B L) U IAXXOHEEEEN
BHATELLBOWMET v FAVOESLPVLETHD, LWIREICETofi%Z, KREQRFELZLELZE S ICH
WTL< N ELE.
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Figure 4. Opening event of the
symposium on 18 March. Even if
Harry was not at the venue, no one
took his chair away. (Photo: Y.
Minowa)

4. 3H BHDF =T =0T
k. 72 & %, Harry BRBITIFIRTETD,
ML FEMET LI LITHY A
TLT.

Work confirmed in this booklet summarizes the 2017 symposium that was Harry’s long-term dream,
including the status of the Japanese Murrelet. At Harry’s suggestion, a paper on Eboshijima (or Eboshi Island) in
the booklet is published in both in English and Japanese because only one paper on the Japanese Murrelet at
Eboshijima (published in 1991) is currently available.

Harry 2B Z 9> E LA TWIZ 2017 ED Y VR T ADER L, I B Y 7 I AR ADBIREEG DT H DR,
ZO/MEFOTICEENTWET . Harry ORRFET, MFPOREFIZET D51 KEEE & HAGED ZEFET
B SN TWET. Harry 1, BIETEBRKOBRUICAY LoD TTR, BIETETON LY T IAXADG
XiE, ZRET I OLAHTHRWED, SMEOF bHDOD LI, &9 LTHRERBA LY, LBZLTW
FL. HIAL, FREEETIZMS THRL2S72OTL £ 9 fa.

Harry’s accomplishments in Japan are great. He still had many things he wanted to do in Japan. I think that it
is the task entrusted to us now, and his colleagues from Asia and North America will continue his legacy.

Harry ® AR TOXERITE THHRRTEEL LWLOTY. £ LT, HiE, EREEAARATRV VW L2
KEAHYVFELEZ., ZNbIE, BIEFREHLORBLRY, OV TT—X, 7V7 LAKOEDOHENRFEIY
BVRRL I LT o LS TV DEAS S, ERUTE->TWET.

Kuniko Otsuki
K #BF
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Appendix: More memories of Harry

Harry’s very first visit to Japan. Japanese
biologists (Masami Hasegawa and
Mutsuyuki Ueta), Canadian biologists
(Harry, Leah de Forest), at Kozushima,
Japan, April 1993 (Photo: A. Mori)

Harry’s very first visit to Birojima.
Harry, Leigh Ochikubo, John F. Piatt,
and Kuniko Otsuki at Birojima in April
1994. (Photo: K. Otsuki)

Harry with an Ancient Murrelet at
Guguldo Island, Korea on 21 March
2012. (Photo: M. Takeishi)

After much effort by Kuniko Otsuki to contact the head of the Korean Migratory Birds Centre, Harry, Darrell
Whitworth, and Masayoshi Takeishi were finally able to visit Gugul Island.
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Spotlight project at Okinoshima and
Koyashima, Fukuoka-ken in 2012.
(Masayoshi Takeishi, Harry Carter,
Kuniko Otsuki, Yoshinobu Miyasaka,
Yoshiya Odaya, and Darrell Whitworth)
(Photo: M. Takeishi)

We did a spotlight project in 2012 at Okinoshima and Koyashima, Fukuoka Prefecture. Okinoshima is a very
sacred island, so women are not allowed to land. Even men must have a purification ceremony before going
through the Torii gate. Men have to take off all clothes (even underwear) and soak in sea water. Harry liked this
ceremony and this sacred island. Harry was also very interested in history and his knowledge of historical

information was impressive.

11

Harry with Darrell L. Whitworth and Ross
A. Carter at Harry’s favorite island, Eboshi
Island, in March 2012. (Photo: M.
Takeishi)
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Harry’s last visit to Iwaishima with
Spencer G. Sealy, Kuniko Otsuki, and
Midori Takashima on 29 March 2016.
(Photo: K. Otsuki)

Harry’s last visit to Birojima with
Darrell L. Whitworth, Nina J.
Karnovsky, Kuniko Otsuki, and Yutaka
Nakamura on 20April 2016. (Photo: Y.
Minowa)

Photo. Harry and Darrell L. Whitworth
were behind the curtain of women’s
bathroom at the Kadogawa Onsen in
April 2012. (Photo: D. Whitworth)

12
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Harry R. Carter in
Kadogawa-cho,
Miyazaki Prefecture
with Osamu Yasuda,
the Mayor of Kadogawa

Left to right: Masayoshi Takeishi,
Darrell L. Whitworth, Frank Gress,
Osamu Yasuda, Harry R. Carter &
Kuniko Otsuki.

April 2011 Photo: Kadogawa-cho

Clockwise left to right: Osamu Yasuda,
Masayoshi Takeishi, Darrell L.
Whitworth, Reiko Kubota, Frank Gress,
Kuniko Otsuki & Harry R. Carter.

April 2011  Photo: The Yukan Daily

Left to right (standing): Ross A. Carter,
John Takekawa, Makoto Hasebe.
(sitting) Kuniko Otsuki, Darrell L.
Whitworth, Osamu Yasuda & Harry R.
Carter.

April 2012  Photo: Kadogawa-cho
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Summary of breeding status for the Japanese Crested Murrelet

Kuniko Otsuki'”, Harry R. Carter?, Yutaka Yamamoto® and Chang-uk Park*

"Marine Bird Restoration Group: Fukushima-shi, Fukushima-ken, Japan “Carter Biological Consulting: Victoria,
BC, Canada (We regret to say that the author is deceased.) 3Wild Bird Society of Japan: Shinagawa Tokyo, Japan
“Migratory Birds Center, National Park Research Institute, Korea National Park Service: Sinan-gun, Jeollanam
Province, Republic of Korea

“Email: boomam@sa2.so-net.ne.jp

Abstract

The Japanese Crested Murrelet (Synthliboramphus wumizusume) breeds mainly on remote islands and rocks
in warm waters of southern Japan and the Republic of Korea. In 1994-1995, 25 colonies were reported in Japan,
with a total estimated population of about 2,500 to 3,000 breeding pairs, but no information on numbers was
available for Korea. By 2017, 41 colonies (current and historical) have been reported, with a total estimated
population of 2,800 to 4,100 pairs. Numbers are slightly higher than reported in 1994-1995, but this murrelet is
still one of the rarest alcids in the world. Biro Island and the Izu Islands are still the two major breeding areas, but
relatively large numbers are now known at Gugul Island and nearby islands in Korea. Trends in colony size are
poorly known at almost all colonies due to insufficient monitoring, although 2012 surveys at Biro Island (Miyazaki
Prefecture) suggest almost same population since 1994. The colony at Koyashima Island had been recovering
from mass mortality inflicted by Norway rats (Rattus norvegicus) in 1987, but in 2009 a rat reinvasion again
impacted its murrelets. Numbers at Kojima have increased since 1994. Harvesting of murrelet eggs for human
consumption prior to the 1960s has become recognized as a major past impact at several colonies. Crows are
becoming a major threat these days, and surf-fishermen are expected to help with keeping crow numbers low.

Key words: Japanese Murrelet, Crested Murrelet, Synthliboramphus wumizusume, colonies, surveys,
breeding, population, threats, Kaminoseki

Introduction

The Japanese Crested Murrelet breeds mainly on remote islands and rocks in warm waters of southern Japan
and the Republic of Korea. Its range of distribution is very small. The study of its movements suggests that the
birds stay within 1500 km of Japan, even during the non-breeding season (Yamaguchi et al. 2016). In 1994-1995,
25 colonies were reported in Japan with a total estimated population of about 2,500-3,000 breeding pairs, but no
information on numbers was available for Korea (Ono 1995). Since Ono’s 1995 report, no breeding population
estimate of this species has been available. This paper contributes an estimate of the breeding population for every
current and historical colony. It also suggests areas where better surveys are needed for the species.

Methods

For this paper, we reviewed monitoring projects done by the Biodiversity Center of Japan (BIODIC), which
started in 2004, and other projects done by individual groups with different methods.

Unfortunately, trends in colony size are poorly known at almost all colonies due to insufficient monitoring,
although 2012 surveys at Biro Island suggested little change in size since 1994.

For many colonies, there is very limited information on breeding populations. We created 3 categories for
estimating the size of these colonies: (a) where fewer than 5 birds or carcasses and/or only a few (1-5) eggshell
fragments have been recorded, we hypothesize ca. 10-25 pairs breeding; (b) with fewer than 10 birds or carcasses
and/or some (about 6 or more) egg shell fragments, we hypothesize ca. 25-50 pairs breeding; and (c) where about
20 birds or carcasses and/or some egg shell fragments, we hypothesize ca. 50-100 pairs breeding. There are some
data from call counts, but it is possible that calls from some individuals were counted more than once, so records
from call counts were used just for reference. Data on eggshell fragments also was just supplementary; some
surveys provided numbers of eggshells, others did not.
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Regarding areas where information on numbers of nests was reported but observers did not estimate the
numbers of breeding murrelets, we adopted a rule to round the number up. We multiplied numbers between 1 and
9 by a factor of 10, because we suspect that the true number of nests was generally higher than reported, due to
inaccessible areas that could not be surveyed.

At Shikine Island, Otsuki conducted surveys and interviewed 4 residents of this island on 13 -14 May 1995.
I collected historical breeding information and the information as of 1995 for all islands that belong to the Niijima
Island group. We include this information in this paper.

We have divided the breeding range of the Japanese Murrelet into three zones, to help readers find specific
colonies. Zone numbers in the text and table are all matched to zone numbers in the map of colonies (Figure 1).
We estimated the present breeding population based on data observed since 2000, except for Carter et al. (2002).

There are 8 records of Japanese Murrelets from Northeastern Russia between 1959 and 2014 (Kondratyev et
al. 2000, Gluschenko and Surmach 2015). In 1984, 1 juvenile was collected, but this was in July, the non-breeding
season (Kondratyev et al. 2000). In 2014, 1 adult was found during the breeding period (Gluschenko and Surmach.
2015). Those data are still not enough to confirm breeding in Russia, so we did not include Russian data in this

paper.

Breeding Status for each colony
All colonies confirmed by 2017 are in Figure 1. Those colonies and a population estimate for each are in the
Table (Appendix, page 30). Detailed descriptions follow for each breeding site.

Zone 1
UJIMA: This colony is located in Shimoda-shi (formerly Shimoda-cho), Shizuoka Prefecture, Japan. Two
eggs were collected on 10 April 1947 (Ikeda 2001). The colony name on the first label and in the catalog was
Karasu-no-shima (F M%), but it was corrected to Ujima ($5/) at the Yamagata Museum after the catalog
was published. There is no Karasu-no-shima in Shimoda-shi. There is the Shimoda Castle, which also has been
called Ujima Castle in Shimoda Park beside Ujima quay, Shimoda-shi (SCRG). So we confirmed that these
eggs were found in this area. This is the only record of eggs collected at this location.

MIKOMOTO ISLAND: Mikomoto Island is located 11 km from Shimoda-shi, Shizuoka Prefecture.
Breeding of murrelets here has been known since 1940. In 2010, one eggshell fragment was found by the Wild
Bird Society of Japan (WBSJ), and it was confirmed as Japanese Murrelet egg. This was the first record of the
species at this colony since 1983 (WBSJ 2012). An artificial nest project was successful in 2016, and 5 eggshells
were found at the 3 artificial nests (Asahi Shimbun Digital 2016). We determined a rough estimate of 10-25
pairs.

NIIJIMA ISLAND (Cape Nebu): This is one of the Izu Islands. The main Niijima Island is 2,284 ha and has
about 2,250 inhabitants. It has four satellite islands: Jinai Island, Shikine Island with Taibusa Rock,
Hanshima Island, and Udone Island. Information on murrelet breeding exists for the main Nijima Island and
3 of its 4 satellites. On 13 -14 May 1995, Otsuki interviewed residents of Shikine Island: Mr. T. Watanabe, K.
Miyakawa, and the owner of the inn Kikusui Ryokan, K. Watanabe. Otsuki collected information for all four
islands belonging to the Niijima Island group.

Niijima Island: Breeding on the main Niijima Island was reported for Cape Nebu in the 1980s (Isobe 1982,
1990). The Wild Bird Society of Japan (WBSJ 2012) confirmed 2 abandoned eggs and 2 unhatched eggs.
Pellets of predatory birds that contained murrelet feathers and bones were also confirmed. WBSJ (2012) also
reported there was high murrelet predation on the whole beach. Carter et al. (2002) estimated roughly 25-50
pairs on Niijima Island.
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@ and names in red: Historical breeding colony
@ and names in blue: Active breeding colony after 2000
@ and names in green: Potential breeding colony and areas needing surveys

and names of the sites: A group of islands or places that includes historical and active colonies,

Hokkaido
andthose that need surveys. Detailsare inthe text undertheisland's name
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Figure 1. All breeding colonies, including historical colonies, those confirmed to be active as of 2017, and those,
where better surveys are needed to confirm status.
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Shikine Island with Taibusa Rock: Shikine Island (Figure 2) is located 3 km southwest from the south
end of Niijima Island. It has about 530 inhabitants. Taibusa Rock is located 1km from the west edge of

Mikawa Bay.
A small rock, 78
Ak e
- shikine 1Slandt
4 M"mwa Bay | e e
e o Figure 2. Map of historical
S T A spgeszasze Japanese Murrelet colony

According to T. Watanabe and the owner of the inn Kikusui Ryokan: (1) in the past, many murrelets
were breeding in rock crevices in between Kanbiki Cove and Mikawa Bay; (2) Kanbiki Cove was the
largest colony at Shikine Island, and there should have been at least 100-200 murrelets breeding there.
Ten to fifteen pairs were also breeding on the small rock in the Kanbiki Cove. In the past when there
were many murrelets, eggs were harvested as food and birds were collected as kids’ toys. T. Watanebe,
the owner of Kikusui Ryokan, and K. Watanabe told us there were many murrelets breeding on Taibusa
Rock too. K. Miyakawa said that eggs were being harvested on this rock and he thought that there
should be some breeding murrelets there. According to T. Watanabe, many murrelets used to be caught
in nets that were set for flying fish (Exocoetidae spp.) at the entrance of Mikawa Bay. No detailed
survey has been conducted at Taibusa Rock, so surveys are needed there; and a detailed survey is needed
for the beaches of Kanbiki Cove. No evidence of current nesting was found by Otsuki and Ochikubo at
historical nesting sites in 1995 (Carter et al. 2002).

Hanshima Island: This small unpopulated rock is just off Niijima Island and Japanese Murrelets
appear to nest in rock crevices (Carter et al. 2002). H. Hasegawa found Japanese Murrelets nesting on
this island in 1986 (Carter et al. 2002). According to T. Watanabe and the owner of Kikusui Ryokan,
there used to be many murrelets, especially at Hanshima Island. The owner also said there were still 5-
6 murrelets there in 1995. T. Watanabe harvested about 400 murrelet eggs in 1946. He also said that
snakes at Hanshima had eaten murrelet eggs. Surveys are needed here. Carter et al. (2002) estimated
roughly 25-50 pairs on Hanshima.

Udone Island: This island is located 4.5 km north from Niijima Island. The most current record was
by L. Ochikubo in 1995. Carter et al. (2002) estimated roughly 50-100 pairs on this island. Surveys are
needed here.

When counting numbers of active colonies after 2000, we do not include Hanshima and Udone Islands
due to the lack of obvious signs of breeding on these islands. We agree, however, that the total number of
pairs estimated by Carter et al. (2002) for the Niijima islands group is still valid.

KOZU ISLAND: This is one of the Izu Islands. Its area is about 1,837 ha and it has about 1,870 inhabitants.
Kozu Island has two satellite islands: Onbase Island and Tadanae Island. The owner of the inn “Mansaku-
maru” told H. Hasegawa that there were many breeding murrelets where the harbor is located now, and
people often used to harvest eggs there (H. Hasegawa, pers. comm.). M. Namie (1889) had been surprised
to find seabird eggs for dinner, and he bought some. Namie also asked children to get adult birds, and those
children brought a few adults next morning. There are no recent reports of breeding on Kozu Island.

Tadanae Island: It is located 1 km from east side of Kozu Island. There are 2 small islets, called “Riku-
no-Tadanae” and “Oki-no-Tadanae”. Breeding of murrelets is confirmed at Oki-no-Tadanae. The most
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current record was for 2014 (BIODIC 2015). Three nests (1 nest with incubating adult, 2 nests with only
eggs) were found on 3 May 2014. As a result of call counts, 799 were recorded between 19:30 on 2 May
2014, and 01:00 on 3 May 2014. No nest surveys have been conducted at Riku-no-Tadanae, because it is
inaccessible due to steep rocks (WBSJ 2012). Carter et al. (2002) roughly estimated 100-300 pairs from
former counts of 110 birds in the water around both Tadanae Islands by K. Ono in 1991 (Ono 1993),
WBSIJ in 1992 (WBSJ 1993), and their own study in 1993 and 1994 (Carter and de Forest 1993, 1994a,
b; Carter et al. 1994; WBSJ 1994). We consider that the estimate by Carter et al. (2002) is still valid, based
on the recorded calls.

Onbase Island: Onbase Island is located 4 km southwest of Kozu Island. There are 2 large rocks.
Breeding of murrelets is confirmed on the north rock. The most current breeding record was by BIODIC
in 2014 (BIODIC 2015). Two murrelet carcasses and 2 eggshells were also found on 15 September 2014.
During a spotlight survey, WBSJ had a maximum count of 630 murrelets at dawn on 23 April 2015 (Tajiri
et al. 2016). Carter et al. (2002) roughly estimated 75-150 pairs at Onbase, and we consider that this
estimate is still valid.

ONOHARA ISLAND or Sanbondake: Onohara Island is located 10 km west of Miyake Island, in the
Izu Islands. Onohara Island includes 8 small rocks, and Japanese Murrelets breed only at Koyasune Rock
(WBSJ 2010). During the latest observation in 2009, 12 nests (9 incubating and 3 abandoned) were
confirmed (WBSJ 2010). Carter et al. (2002) roughly estimated 75-100 pairs in 1994, and we consider that
this estimate is still valid.

MOTONE ROCK: Motone is a small rock next to Mikura Island, one of the Izu Islands. There was a
translation error in H. Carter’s description of Motone. H. Hasegawa was quoted as saying that he found a
Japanese Murrelet nest there in 1985 or 1986 (Carter et al. 2002). Here is the correct information from H.
Hasegawa (pers. comm.): At the end of the 1970s, he heard from islanders of Mikura Island that they used
to go to Motone Rock to collect eggs. The rocks of Motone Island collapsed, and the seabed between Motone
Rock and Mikura Island became shallow, sometimes even exposed above the water. Probably mice invaded
Motone Rock and Japanese Murrelets disappeared. Hasegawa surmised that no breeding occurs on Motone
Rock now, but that breeding should have occurred there until the 1960s. Surveys are needed here.

KOJINE ROCK: Kojine is a small rock off Hachijo Island, one of the Izu Islands. In 1993, Ono did
detailed studies on 5 nests (Ono 1993). He found another 10 nests in inaccessible areas and observed 19
murrelet families departing. A total breeding population of 20-30 pairs was estimated (Carter et al. 2002).
The latest observations were in 2014 (BIODIC 2015). Evidence of breeding was confirmed by three nests (1
nest with eggs and 2 nests with hatched eggshells). Given the similar numbers of nests found in 1993 and
2014, we concluded than an estimate of 20-30 pairs is still valid for this colony.

TORISHIMA ISLAND: Torishima Island is in the Izu Islands; it is a single isolated volcanic island with
an area of 4.8 km2 On 2 April 1994, H. Hasegawa collected the shells of 2 Japanese Murrelet eggs near Cape
Tsubame (H. Hasegawa, pers. comm.). Hasegawa confirmed those were hatched eggshells based on the shell
membranes. In 2000, one dead murrelet was collected at Torishima Island with an egg in its oviduct (Tsurumi
etal. 2001). The latest observations were in 2014. Japanese Murrelets were recorded several times by motion-
activated census cameras, on 28 February 2014 and on 1 and 3 March (BIODIC 2015). In 2015, H. Hasegawa
said he still heard murrelets calling, and he suggested that some should be breeding on Torishima Island.
Carter et al. (2002) roughly estimated 10-25 pairs on the island. Detailed breeding surveys are needed here.

Zone 2
NANATSU ISLANDS: This group is located 24 km from the Noto Peninsula, Ishikawa Prefecture, Japan.
Breeding of murrelets was first recorded at Oshima Island in 1974 (Higuchi 1986), and in 1984, breeding
was confirmed at Mikuriya Island and Aramiko Island (WBSJI 2006). This area is known as the
northernmost confirmed breeding colony of the Japanese Murrelet. Breeding at Aramiko Island was
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confirmed in 2005 (WBSJI 2006), but it apparently had stopped by 2005 at two other islands, Oshima Island
and Mikuriya Island (Nakamura 2004, WBSJI 2006)

Aramiko Island (WBSJI 2006): In May 1997, 2 adult carcasses, 1 chick carcass, and 2 abandoned eggs
were recorded. Signs of predation by rats were found on the adult carcasses here. In 2005, a survey to
confirm breeding was conducted at all three islands. Breeding evidence (fragments from 1 hatched
eggshell and 1 probable depredated eggshell fragment) were found only at Aramiko Island. We roughly
estimate a minimum of 10-25 breeding pairs. More surveys are needed for all 3 Nanatsu Islands.

KUTSUJIMA ISLANDS: This area is located 25 km from Maizuru Port, Kyoto Prefecture, Japan. It is
divided into two islands: Tsurigane Rock and Bo Island.

Tsurigane Rock (BIODIC 2014): In April 2013, 12 nests were confirmed on Tsurigane Rock. A rough
estimate of 20 pairs was determined. This rock is very steep and it is difficult to survey its entire area.
There may be more nests in inaccessible areas.

Bo Island (BIODIC 2014): In April 2013, 1 nest on Bo Island was confirmed. Calls were counted
between 19:30 on 27 April 2013 and 04:34 on 28 April, with the result of 456 calls. Based on the single
nest that was recorded, we roughly estimated 10 pairs on this island.

MIMIANA ISLAND: Mimiana Island is located 5 km from Kii-Nagashima Island, Mie Prefecture, Japan.
In 1969, the number of nests was estimated as 100-200 (Kurata 1971, Hirai and Nishimura 2014b). In 2014,
H. Horiuchi, who does monitoring outsourced by the Ministry of the Environment for this area, re-estimated
nest numbers at fewer than 100 murrelets (50 pairs), suggesting that the breeding population has decreased
(Hirai and Nishimura 2014a). A detailed breeding survey is needed here.

KO ISLAND: This island is located 700 m from Kashiwa Island, Kochi Prefecture, Japan. Nests are mainly
concentrated on the grassy south side of the island. BIODIC estimated the number of nests in this area as
330 (BIODIC 2015). BIODIC also found 9 nests in the rock crevices on the south edge of the island. Four
carcasses of adults and 46 depredated eggs were also found. No information on the cause of carcasses and
predation was available, but the Large-billed Crow (Corvus macrorhynchos) and the Black Kite (Milvus
migrans) were suggested as potential predators (BIODIC 2015). Based on the number of the nests, we
estimated 340 breeding pairs for this island.

FUTANARABI ISLAND: This island is located 1.6 km north-northeast from Okinoshima Island, Kochi
Prefecture, Japan. Twenty-one signs of Japanese Murrelet breeding were found by BIODIC members
(BIODIC 2015). They also counted calls at night, with a result of 1,901 calls between 19:30 (22 April 2014)
and 04:30 (23 April 2014). We roughly estimated 30 pairs; we consider that this estimate is valid, based on
the call count.

KAINAGE ISLAND AND KOTSU ISLANDS:

Kainage Island is located 1 km north from Oshima Island, Mugi-cho, and Kotsu Island is located about
1 km east of Teba Island, Mugi-cho, Tokushima Prefecture, Japan (Fig. 3). T. Tanaka informed us that the
Japanese Murrelet breeds on these islands (pers. comm.).

Kainage Island: According to information from T. Tanaka (pers. comm.), murrelets breed on this
island. No further information is available for this colony.

Kotsu Island: It consists of 2 small islands, North Kotsu Island and South Kotsu Island. Murrelets
breed on both islands, the majority on South Kotsu Island.
No detailed survey has been conducted in this area. Surveys are needed for all 3 islands (Kainage
Island and the 2 Kotsu Islands).
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Figure 3. Map of Kotsu Island and Kainage Island in Tokushima Prefecture

There is ferry service between Mugi-cho and Teba Island, Tokushima. On the ferry route, T.
Tanaka counted 150-200 murrelets on 4 April and 200-300 murrelets on 22 April 2015, after 17:00
(pers. comm.) Tanaka counted in the circled area in Fig. 3. According to the Tokushima Shimbun web
site (2017), T. Harada said that more than 400 murrelets are visible in the water in the evening if weather
and sea conditions are good. However, no detailed description of distribution was available in the article.
The Tokushima red list says there should be fewer than 1000 adults in Tokushima (Tokushima
Prefecture 2010). Murrelets are observed off the coast of the southern part of the prefecture, such as
Mugi-cho (Tokushima Prefecture 2001).

Based on H. Harada (Tokushima Shimbun 2017) and the Tokushima red list, these islands have a
total population of at least 400, probably 1000 murrelets. At-sea captures at Biro Island showed that
59% of murrelets had brood patches (Carter et al. 2013); therefore we suspect that there are 236-590
breeding murrelets (118-295 pairs) in the Kotsu-Kainage area. Some photographers chartered boats to
take photographs of Japanese Murrelets (T. Tanaka pers. comm.).

HOSHIGAMI ISLAND: This island is a part of the Oki Islands, Shimane Prefecture, Japan, and is one of
MOE’s seabird monitoring sites. In 2009, BIODIC confirmed 9 nests on this island. They extrapolated from
the nest count using murrelet nesting densities to estimate the total number of nests at 45 (BIODIC 2010,
2014, Sato et al. 2016). In 2011 and 2014, 3 nests were confirmed outside of the BIODIC monitoring area
by Sato et al. (2016). Based on those estimates and additional nests, we roughly estimated 50 breeding pairs.

Zone 3

KOYASHIMA ISLAND: It is located 1 km south of Okinoshima Island, Fukuoka Prefecture, Japan. Heavy
egg harvesting of Japanese Murrelets occurred before 1960 (Kuroki 1963, Kuroki et al. 1966). Okinoshima
Island, Koyashima Island, and surrounding rocks were designated as a world heritage site in 2017. BIODIC
found 11 nests on the island in April 2016, and they also estimated 30 individuals from a call count on 1 May
2016 (BIODIC 2017). Takeishi et al. estimated breeding populations at Koyashima at just over 32 (Takeishi
et al., page 106 in this booklet). Based on the number of nests and the estimate of Takeishi and others we
agreed on 11-32 breeding pairs for Koyashima Island. Rat impacts on murrelets have been confirmed in
Japan only at this island. On 29 April 1987, 145 carcasses of the Japanese Murrelet were found in the dense
grass (Carex wahuensi) and 414 murrelets were estimated to have died (Takeishi 1987). In 1974, the
Environment Agency had estimated 204 breeding pairs (Environment Agency 1975), and it was clear that
almost all of the breeding population was killed in 1987. Researchers couldn’t find any Japanese Murrelets
(Takeishi et al. 2012b). Fukuoka Prefecture conducted rat eradication in June-August 1987 and February
1988. They continued eradication every April until 1999, during which time murrelets increased slightly on
the island. In 2009 a second small rat invasion occurred and the murrelet population was damaged again.
(See also Takeishi et al., page 106 in this booklet).

HASHIRA ISLAND: It is located 700 m northeast of Genkai-to, Fukuoka Prefecture, Japan. Breeding of

murrelets was known on the island until 1974; Tsuchiya recorded 24 breeding pairs (Environment Agency
1978). Since this report, no survey has been done in this area. In the 1978 report of the Environment Agency,
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the author introduced interesting comments by fishermen. Some fishermen said that they had never
threatened the murrelets, because fishing with plenty of murrelets had good results. Surveys are needed here.

EBOSHI ISLAND: Eboshi Island is a small uninhabited island of about 1 ha, located between Iki Island
(Nagasaki Prefecture) and Itoshima Peninsula (Fukuoka Prefecture). The breeding population at Eboshi
Island in 2012 was about 25-30 pairs (Takeishi et al. 2012a. For more details, see Okabe et al, page 86 in this
booklet). Periodic monitoring projects are needed here.

HANAGURI ISLAND: This is part of Danjo Islands, located 150 km from the west part of Nagasaki
Prefecture.

Hanaguri Island: In 1977, breeding of murrelets was confirmed on the north and south sides of Hanaguri
Island. At the north side of the island, eggshell fragments and bones were recorded at least 15 locations,
so 30 pairs were roughly estimated by the Environment Agency (1978). No information was available on
causes of death for the carcasses. No surveys for murrelets have been conducted since 1977, so surveys
targeted for murrelets are needed here.

BIRO ISLAND and SURROUNDING ISLANDS: Biro Island is located about 7 km from Kadogawa
port, Kadogawa, Miyazaki Prefecture, Japan. This is the world’s largest Japanese Murrelet colony. Until the
early 1970s, people harvested murrelet eggs at Tatebae Rock (20 m north from Biro Island) and on Biro
Island itself (Otsuki 2013). S. Hamada confirmed historical breeding records at Matsubae Rock (2.4 km
north from Biro Island), Kobiro Rock (200 m north from Biro Island), and at the rocky Beach of the Otani
area in the eastern part of Kadogawa town (see also Hamada, page 126 in this booklet).

Biro Island, Kobiro Rock, and Tatebae Rock: In 2011 and 2012, the JMPST implemented an at-sea
nocturnal spotlight survey technique for Japanese Murrelets at these locations (Whitworth et al. 2012,
Carter et al. 2013). Whitworth et al. estimated the breeding population as 853 to 1,297 for this entire area
(D. Whitworth, unpublished data). Intensive nest searches were conducted by MBRG at Biro Island
(Whitworth et al. 2014), but nesting was not confirmed at Kobiro Rock and Tatebae Rock. During JMPST
spotlight projects in 2011 and 2012, many murrelets were recorded around Kobiro Rock and Tatebae Rock
(Whitworth et al. 2012, Carter et al. 2013). Surveys are needed to confirm murrelets breeding on those 2
islands. Surveys are also needed for Matsubae Rock and the rocky beaches of Otani in Kadogawa-cho,
following up on Hamada’s historical information (see also Hamada, page 126 in this booklet).

KOSHIKI ISLANDS: Okinoshima Island is one of the Koshiki Islands, located 38 km west of the port
city of Ichiki-kushikino, Kagoshima Prefecture, Japan. Six adult carcasses and eggshell fragments were
found at 2 rock crevices there during bird surveys in 2005-2007 by F. Mizoguchi (Mizoguchi 2007). No
information was available on causes of death for the carcasses. We roughly estimated 25-50 breeding pairs
on this island. More surveys are needed here.

DOK ISLAND: Dok Island is roughly 87 km east from the east coast of Ulleung Island, South Korea. In
late May of 2005, one dead adult and one fledgling Japanese Murrelet were found at a rock at 37° 14' 5.4" N,
131° 51'33.9" E (Kwon and Yoo 2005). No information was available on causes of death for the carcasses.
We roughly estimated a minimum of 10-25 breeding pairs. More detailed surveys are needed here.

GUGUL, SOGUGUL, AND GAERIN ISLAND: Gugul Island is located on the southwestern tip of the
South Korea. Sogugul Island is located 250 m west and Gaerin Island is 600m east of Gugul Island. The
environment of those 3 islands is very similar. Gugul Island is the only known breeding site where Ancient
(S. antiquus) and Japanese Murrelets co-occur (Park et al. 2012). The Japanese Murrelet part of this
population was estimated as 430 breeding pairs by Park et al. (see also Park et al., page 67 in this booklet).

There is an old breeding record of the Japanese Murrelet for Sogugul Island (Won 1984). Breeding of
murrelets was confirmed for both Sogugul Island and Gaerin Island in 2011, but the breeding species were
not determined (C. Park, unpublished data). Both Japanese and Ancient Murrelets were observed around
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those two islands during the nocturnal spotlight surveys, so we suspect that both species breed on those 2
islands, and there are indications that Japanese Murrelets nest there (presence of birds on the nearby water
during the spotlight surveys; Won 1984). However, we did not count those islands as active breeding colonies
of Japanese Murrelets after 2000, due to lack of recent confirmation. More detailed surveys are needed for
Sogugul and Gaerin Islands.

In 2012, Park and others conducted a spotlight survey around all 3 islands and got a maximum count of
623 murrelets, including both Ancient and Japanese Murrelets (Park et al. 2012). The number of Japanese
Murrelets breeding at Sogugul and Gaerin Islands together was estimated from this count, based on the ratio
of the two species caught in mist nets on Gugul Island. Based on their spotlight count and other Gugul Island
surveys, Park et al. judged that another 160 pairs of Japanese Murrelets (and 180 pairs of Ancient Murrelets)
may be nesting on those two islands (C. Park, unpublished data).

BAEK ISLANDS: The Baek Islands are located 30 km east of Geomun Island, South Korea. This area
includes Sangback Islands (including Geobuk-bawi Rock) and Habaek Islands. Park and others visited the
Baek Islands 3 times in 2011-2012 (Park et al. 2013). Some dead Japanese Murrelets were found on Geobuk-
bawi Rock in August 2011, and surveys indicated that the Norway Rat is the major threat there. In April
2012, they counted 23 Japanese Murrelets next to Sangbaek Islands and Habaek Islands during a spotlight
count at night. They also found 2 failed nests on Geobuk-bawi Rock. Park and others conducted another
spotlight survey in March and May of 2016; the maximum spotlight count was roughly 350 (C. Park,
unpublished data). We roughly estimate 100 breeding pairs. This number may be an underestimate.

MARA ISLAND: Mara Island is about 7 kilometers off Jeju Island’s southwest coast, South Korea. Mara
Island is also a popular tourist attraction. According to the Jeju Weekly (2017), scientists estimated 200
breeding pairs of Japanese Murrelets. S. Chan heard that at least 30 murrelets are killed by cats every year
(S. Chan, pers. comm.). For more information, see Park et al., page 67 in this booklet. Surveys are needed
here.

Potential breeding sites
Here are potential breeding sites of Japanese Murrelets that are not mentioned above or in the Appendix
table, page 30 (they are on the map, Fig. 1). Confirmation of breeding will require landing on those islands and
conducting a survey for nests (active or abandoned), eggshell fragments, or adults (including carcasses).

JINAI ISLAND (Zone 1): This island is off Niijima Island, one of the Izu Islands. WBSJ conducted a
spotlight survey, and 304 murrelets were counted on 23 April 2015 (Tajiri 2016). WBSJ (2013) also found 3
chicks in the water on the west side of Jinai Island between 18:00 (6 May) and 01:04 (7 May). The presence
of chicks around the island at night suggests a high probability of breeding.

OSHAKU ISLAND (Zone 1): This island is a satellite of Tobishima Island, Yamagata Prefecture, Japan,
from which it is 1.4 km to the west. JMPST conducted spotlight surveys around Tobishima Island and Oshaku
Island in late April 2014. Five Japanese murrelets were recorded during the survey (Hasebe 2017). After this
news, one photographer chartered a boat to take photographs of Japanese Murrelets (K. Yanagawa pers.
comm.).

ZENISU (Zone 1): This is one of the Izu Islands and is located 70 km south from Cape Irozaki, Shizuoka
Prefecture. WBSJ conducted a night survey on the water on 4 and 5 May 2011, during which they heard calls
of murrelets (WBSJ 2012).

INANBA ROCK (Zone 1): It is a part of the Izu Islands and is located 35 km southwest from Mikura

Island. WBSJ conducted a daytime survey from boats on 4 and 5 May 2011. Fourteen murrelets were
observed within 1 km of Inanba Rock (WBSJ 2012).
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AREA of KAMINOSEKI (Zone 2): This area is in Yamaguchi Prefecture, Japan. This is only area in the
world where we can see Japanese Murrelets throughout the year, and it may be a very important resource for
them (see also Takahsima et al., page 54 in this booklet).

OKINOSHIMA ISLAND (Fukuoka Prefecture, Zone 3): It is located 1 km north of Koyashima Island,
Fukuoka Prefecture, Japan. JIMPST conducted spotlight surveys around Okinoshima Island in 2012 and 2014.
Some murrelets in the water were observed between the north and northeast sides of the island in both years
(Takeishi et al. 2012b, Takeishi et al. 2014), and one departing family was found in the same area on 26 April
2014 during the spotlight survey (Figure 4; Takeishi et al. 2014). The presence of chicks around the island
at night suggests a high probability of breeding.
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Figure 4. Departing family of Japanese
Murrelets during the spotlight survey
around Okinoshima Island on 26 April
2014. The line is the survey route.
S (Japanese Murrelet photo: M. Takeishi)
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BIRO ISLAND (Kochi Prefecture, Zone 3): This island is located 2.5 km southwest from Kojima, Kochi
prefecture, Japan. According to S. Sato, he and his colleagues conducted spotlight surveys on 21 March 2015.
They recorded 10 murrelets around the island. Timing of the survey was slightly early; more murrelets are
likely to have been counted in April (S. Sato pers. comm.).

AREA of AMAMI-OSHIMA (Zone 3): One downy chick was found at Amani-Oshima Island (28° 22' N,
129° 29" E), in Kagoshima Prefecture, Japan. The chick is presumed to have departed from the nest shortly
before it was found; this indicates a possible breeding colony nearby (Iwami et al. 2016).

GAERIN ISLAND (Zone 3): This island is 600m east of Gugul Island. The environment of this islands is
very similar to Gugul Island and Sogugul Island. We did not count Gaerin Island as an active breeding colony
of Japanese Murrelet after 2000, but we still include it for estimating the breeding population of Sogugul and
Gaerin Islands together (see page 22 in this paper). The presence of lots of murrelets during spotlight surveys
in 2012 suggests a high possibility of breeding.

GAGEO ISLAND (Zone 3): It is located 2.5 km southeast from Gugul Island in South Korea. During
spotlight surveys by Whitworth and others (Whitworth and Carter 2012), 5 murrelets were recorded around
Gageo Islands. Landing surveys are needed to confirm breeding.

Corrections to the checklist of Japanese Birds, 7" revised edition
Two islands in this checklist (The Ornithological Society of Japan, 2012) are incorrectly identified as breeding
colonies of the Japanese Murrelet.

OKINOSHIMA ISLAND (Fukuoka Prefecture, Zone 3): Okinoshima Island is introduced as a breeding
colony, but there has been no definitive breeding evidence for the Japanese Murrelet. A nearby island,

Koyashima, has Japanese Murrelets, and it is referred to as “Okonoshima * Kokashima” in Japan. Therefore

people may have misunderstood Okinoshima as a breeding colony, but it has no record of breeding.
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MOTONE ROCK (Zone 1): Motone is also introduced as a breeding colony. As we describe above for
Mikura Island and Motone Rock (page 19), no murrelets are believed to have bred there since the 1970s.

Discussion
Population

Biro Island (Miyazaki Prefecture) and the Izu Islands still remain the two major breeding areas of the
Japanese Murrelet, and relatively large numbers are known at Guguldo and nearby islands in Korea. Numbers
at Ko Island have increased since 1994. We can announce that colonies have been discovered recently at the
Islands in Mugi-cho, including 3 individual colonies (Kainage Island and the Kotsu Islands).

By 2017, 41 colonies (current and historical) have been reported, and 25 colonies have been active since
2000. We estimate the total population since 2000 as 2,817-4,052 pairs (see Appendix). Because many
observers have given estimated colony populations as a range, there is a big range for our estimate of the total
population. It is reasonable to present the estimated range by rounding the numbers to the second digit, which
results in a final estimate of 2,800-4,100 pairs. This estimate is a big contribution to Japanese Murrelet
knowledge.

The current estimated numbers are slightly higher than reported in 1994-1995. However, this does not
suggest that the population has increased; rather, it suggests that the popularity of this species in Japan has gone
up. We can at least infer a major reduction in numbers of murrelets at colonies where many eggs were harvested
before 1960.

Due to increased public interest and development of the internet, it is now easier to get new information
on the Japanese Murrelet. But this allows us to affirm that it is still one of the rarest alcids in the world. In order
to preserve this species, monitoring is important. In particular, detailed monitoring is needed at sample colonies
to measure trends in colony size, investigate predator impacts, and develop restoration actions. Therefore, it is
urgent that we update our information on the Japanese Murrelet, and that we develop better protections for the
species.

Threats

Harvesting of murrelet eggs for human consumption prior to the 1960s has become recognized as a major
past impact at several major colonies, such as the Izu Islands, Koyashima Island, and Biro Island (Miyazaki
Prefecture) and its surrounding areas. Direct damage of murrelets by rats has only been confirmed at Koyashima
Island, where there was also a big egg harvest before 1960. Probable rat predation is also suggested at Baek
Island.

Cats, dogs, and crows are becoming major threats these days. Bait left by surf-fishermen is considered to
be a cause of crows visiting islands with murrelet colonies. Therefore education of fishermen is needed to
continue reducing the numbers of crows. Further details on this topic are in the summary of the symposium
(see Karnovsky et al., page 100 in this booklet). The presence of photographers has also been a cause for
concern in the area of Oshaku Island and Mugi-cho (Kainage Island and Teba Islands). Establishing rules or
regulations for those issues may be needed.

Areas that need surveys

We suggested 10 locations as potential breeding sites on page 23 in this paper. Surveys are urgently needed
in those areas, especially in three places (Jinai Island, Okinoshima Island (Fukuoka Prefecture), and Gaerin
Island) that very likely are breeding colonies. Another 7 locations and areas where no surveys have been done
for more than 40 years also need to be resurveyed.

WBSIJ has been using the spotlight survey as a counting method and been counting quite a few murrelets
in [zu Islands area. However, since the time of their survey corresponds to the late egg incubating period, it is
difficult to compare with the estimated numbers of Biro Island. During the main stage of incubation, which is
considered to be the suitable stage of the spotlight survey, it is recommended to conduct spotlight surveys with
at-sea capture of murrelets, in order to confirm the portion of breeding birds based on brood patches.

Otsuki and others have started a project to monitor crows at Biro Island (Miyazaki Prefecture), where
these birds are known predators on murrelets. If we want to protect Japanese Murrelets, intensive surveys
targeted for predators are needed on other islands, especially in places such as Koyashima Island and Mara
Island.
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In recent years, non-breeding movements of the Japanese Murrelet have been revealed (Chishima et al.
2014; Yamaguchi et al. 2016; also see Yamaguchi et al., page 50 in the booklet). Those studies indicates
Japanese Murrelets migrate toward the north from their breeding habitat. Although it is still unknown why those
movements occur, they may be explained by ocean currents and seasonal food availability. There is an exception
where murrelets occur almost year-round in waters around Kaminoseki, in the Seto Inland Sea. The significance
of Kaminoseki for murrelet biology may be, in part, that the birds gather in this area to molt. Most murrelets
cannot fly during the autumn molt, so they must use protected areas with plenty of food. Murrelets eat a variety
of small fish and krill. Because they have very high metabolic rates, they must eat a weight of fish equal to 60
to 90% of their body weight every day. (See also Piatt and Nelson, page 33 in this booklet.) Therefore areas
like Kaminoseki are critical for the species. This area needs a special project to locate the breeding colonies of
the birds that gather at Kaminoseki, and to confirm the significance of the area for the murrelets.

Collaborations and monitoring

On the murrelet migration route, fishery bycatch of murrelets has been reported (Piatt and Gould 1994;
also see Choi et al., page 114 in the booklet). To protect murrelets at colonies and feeding areas throughout
their range, we need communication and collaboration among scientists in all murrelet-related areas.

In order to establish proper monitoring methods and survey protocols, collaboration is very important. It
will be a great help to work with Pacific Seabird Group (PSG) members who have much specific knowledge
and experience with respect to the Japanese Murrelet.

To protect this species, we need the collaboration of many people: local and international, governmental
and nongovernmental. It is also what our co-author Harry Carter desired. As a first collaboration of scientists
from all Japanese Murrelet breeding colonies, including PSG members, we held a technical meeting during the
murrelet symposium in Kadogawa in March 2017. The purpose of this meeting was to find a common protocol
for the spotlight survey, which is the method for counting murrelets on the water for population estimates.
Details of this discussion are in the summary of the technical meeting (see Hébert, page in 129 this booklet).
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Appendix: Summary of Japanese Murrelet breeding status
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Abstract

Of the 24 species in the Auk (or Alcidae) family of seabirds living in the northern hemisphere, 22 reside
within the North Pacific Ocean. These “penguins of the north” use their small wings to “fly” underwater, some to
more than 200 meters, where they catch and eat a variety of small fish and invertebrates. In terms of sheer numbers
(>65 million) and food consumption, the Auks dominate seabird communities on our continental shelves and they
serve as indicators of the health of our ocean. If Auk populations are not all thriving, then we should be concerned
about the status of the oceans, plankton and fish that normally sustain them. A few Auk “tribes” genera) are
abundant and widespread (such as Uria murres and Aethia auklets), and some are rare and isolated such as
Synthliboramphus murrelets, including the Japanese “Crested” Murrelet). Only 8 species of Auk breed in Japan,
including species that have either widespread or isolated populations in the North Pacific. During the past century,
most of these Auks have declined dramatically in Japan from many causes, including the introduction of predatory
rats and cats to breeding islands, bycatch in fishing nets, alteration of food supplies by fishing and climate change,
oil spills, and destruction of seabird nesting habitats. Widespread species such as the Common Murre and Tufted
Puffin were once common in Japan but now breed in low numbers at only a few locations. Probably common in
the past, small numbers of the widespread Ancient Murrelet were recently re-discovered breeding at Teuri Island,
which is also home to the world’s largest colony of Rhinoceros Auklet, another widespread species. Though
common throughout the North Pacific, Pigeon Guillemots, breed only in the southern Kuril Islands. Their
population status is unknown, but they were never considered common in Japan. In contrast, Spectacled Guillemots
are an example of an uncommon and isolated population of Auk. They nest along coasts of the Sea of Okhotsk and
Sea of Japan, and populations have declined in recent decades. The Long-billed Murrelet has a similar distribution
to Spectacled Guillemot, and once bred in Hokkaido, but populations appear to have been extirpated. The Japanese
Murrelet has a very small world population, and breeds at only a few locations in southern Japan and the Republic
of Korea. The international community of research and conservation biologists is greatly concerned about the
ability of this species—probably the rarest of all Auks in the world— to maintain its population size. Owing to its
small size and high metabolic demand, this species is especially vulnerable to any stress that increases its food
requirements such as changing fish stocks, disturbance on feeding or wintering grounds, or changing ocean climate.
Immediate management actions are needed to preserve Japanese Murrelets and other Auks in Japan, by such means
as eradicating rats and cats on breeding islands, altering fishing gear to minimize bycatch, and reducing human
disturbance to nesting habitats. More research and monitoring of Auk populations in Japan is needed to track
population trends, and further identify factors responsible for declines. Interaction between governments and
biologists at regional and international levels will be mutually beneficial as we all strive to conserve precious
resources and biodiversity in the northwest Pacific, and particularly the Japanese islands.

Key words: Alcid, Auk, auklet, Brachyramphus perdix, Cepphus carbo, Cepphus Columba, Cerorhinca
monocerata, Conservation, Fratercula cirrhata, guillemot, indicator, Japan, Japanese Murrelet, murre,
murrelet, puffin, Synthliboramphus antiquus, Synthliboramphus wumizusume, Uria aalge

Introduction

Of the 24 species in the Auk (or Alcidae) family of seabirds living in the northern hemisphere, 22 reside
within the North Pacific Ocean (Gaston and Jones 1998). In comparison, only 6 species of Auks reside in the North
Atlantic, while 4 species live in both oceans. These “penguins of the north”, most dressed in black, or black and
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white feathers, use their small wings to “fly” underwater, some to more than 200 meters (Piatt and Nettleship
2016). As a group, the Auks can exploit the entire continental shelf of the North Pacific Ocean. Some specialize
for feeding close to shore, but most exploit the most productive shelf and shelf-edge habitats that comprise about
15% of the total area the northern North Pacific (ca. 30-65 degrees latitude). There they catch and eat a wide
variety of small fish and invertebrates, including anchovy, sardines, capelin, sand lance, pollock, cod, squid,
euphausiids and copepods (Gaston and Jones 1998). In terms of sheer numbers (>65 million) and food
consumption, the Auks dominate seabird communities on our continental shelves and they serve as indicators of
the health of our ocean. If Auk populations are not all thriving and stable, then we should be concerned about the
status of the oceans, plankton and fish that normally sustain them.

A few Auk “tribes” (genera) are abundant and widespread (such as Uria murres and Aethia auklets), and some
are rare and isolated such as Synthliboramphus murrelets, including the Japanese “Crested” Murrelet (S.
wumizusume). Only eight of these species breed in Japan. While our focus of interest here is in the Japanese
Murrelet, we are concerned about the status of all Auks in the region. In this paper we present a general overview
of the ecology, protection and conservation of the Japanese Murrelet and the other seven auk species that are
known or suspected to breed in Japan.

A pivotal time for evolution of the Auk Family was during the middle of the Miocene Epoch, more than 10
million years ago (Friesen et al. 1996a, b). As the earth was cooling down towards the end of this epoch, the
original ancestor of the Auks evolved into six major groups, or “tribes” as we call them (Figure 1; scaled
approximately to actual body size, images courtesy of Handbook of Birds of the World). Clockwise from the top
left corner of Figure 1, we have the Auk tribe (inside the purple polygon), which included the Great Auk (GRAU,
Alca impennis) which was the largest of all Auks. It was flightless, originally called a penguin by western explorers,
and driven to extinction by human persecution in the early 1800s. The two murre species (TBMU: Thick-billed
Murre Uria lomvia, COMU: Common Murre Uria aalge) are in this tribe as well, and remain today as the largest
species of Auks. Only the Common Murre breeds in Japan. The Guillemot tribe (dark green polygon) includes
three species, two of which are found in Japan (SPGU: Spectacled Guillemot Cepphus carbo, PIGU: Pigeon
Guillemot C. grylle). The Synthliboramphus Murrelet tribe red polygon) contains five species, but only two are
found in Japan (JAMU: Japanese Murrelet, ANMU Ancient Murrelet S. antiquus). While the Ancient Murrelet is
found in temperate regions across the Pacific, and the Japanese Murrelet breeds in the subtropical south islands of
Japan, the remaining trio of Synthliboramphus murrelets breed in subtropical waters of southern California and
Baja. Two members of the familiar Puffin tribe (light green polygon) breed in Japan, including the Tufted Puffin
(TUPU: Fratercula cirrhata) and the misnamed Rhinoceros Auklet (RHAU: Cerorhinca monocerata), which is a
puffin and not an auklet (Friesen et al. 1996a). None of the five members of the Auklet tribe blue polygon) breed
in Japan. And finally, in the middle of Figure 1, is the Brachyramphus Murrelet tribe (gold polygon). Of these
three species, only the Long-billed Murrelet (LBMU: Brachyramphus perdix) is known to have a history of
breeding in northern Japan. Note that each tribe split into several species at various times during the past 10 million
years, most notably about 2-3 million years ago during the widespread cooling of the late Pliocene and beginning
of the Pleistocene ice ages. Indeed, this was about the time that the Synthliboramphus tribe split into two main
subgroups — with sister species of the Japanese and Ancient murrelets in one subgroup, and three sister species of
the Scripps’s (SCMU, S. scrippsi), Guadalupe (GUMU, S. hypoleucus) and Craveri’s (CRMU, S. craveri)
murrelets in the other subgroup.

Species within these tribes show similarities in size, plumage, and shape (Figure 1), and also in patterns of
abundance (Vermeer et al. 1993, Gaston and Jones 1998). The most abundant species, with populations exceeding
10 million birds, are found within the tribes of the large-sized Auks (Figure 2), which are specialized for preying
on adult age-classes of super-abundant schooling fish such as sardine and capelin, and the very small Auklets,
which are specialized for preying on dense aggregations of euphausiids and copepods (Sanger 1986, Vermeer et
al. 1987). The medium-sized puffins and guillemots are also moderately abundant, numbering in the hundreds of
thousands, and they tend to feed on a wider variety of pelagic and benthic fishes and include more invertebrates
in diets. If we use a scale on the graph in which each interval is ten times bigger than the previous value a
logarithmic or “log” scale), we can see that except for the Ancient Murrelet—which is considerably larger than
other members if its tribe—all the Synthliboramphus Murrelets are rare (Carter et al. 2005, Whitworth et al. 2014).
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Auks (5 species, inside the

purple polygon), Guillemots (3, dark green), Synthliboramphus Murrelets (5, red), Puffins (4, light green), Auklets (5, blue) and

Figure 1. Auks of the world. Images courtesy of Handbook of Birds of the World, and scaled approximately to actual body size.
inside the other tribes, Brachyramphus Murrelets (3, gold). Four-lettered codes for species are identified in text.

Clockwise from the top left and grouped into different-colored polygons are the six different Tribes:

And of these, the Japanese Murrelet is least abundant of all the world’s Auks (Figure 2). Only a few thousand
birds are thought to breed in Japan and Korea, although this number was probably much higher in previous
centuries (Carter et al. 2002).

There are also tribal patterns in the distribution of Auk species. Members of the Auk and Auklet tribes are
widely distributed at nesting grounds and they also migrate over wide areas of the ocean during winter (Springer
et al. 1993). The Puffin tribe is perhaps the most extreme, as they occupy northern coastal islands and adjacent
shelf habitat during summer, but move far south during winter to a completely different large marine ecosystem
with deep ocean habitats (Piatt and Kitaysky 2002a, b). In contrast, most members of the Synthliboramphus
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World Population Size

Note the scale is logarithmic (“log”), which means that each division is ten times greater

The least abundant Auks are members of the Synthliboramphus tribe (red bars, red polygon),

including for example the Scripps’s Murrelet (on left, photo by Darrell Whitworth) and, rarest of all, the Japanese Murrelet (gold

Figure 2. World population size of all the living Auks. Note that colors on the abundance graph are paired with colors of each
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murrelet tribe tend not to migrate too far from nesting colonies and marine habitats. They occupy coastal
subtropical waters during the breeding season, and remain in coastal habitat of the same large marine ecosystem
during winter, although many migrate to the northern boundary of these systems (Springer et al. 1993). The
Japanese Murrelet is one of the most extremely isolated species, and does not wander fare from its nesting sites
(see below). These restricted distributions make Synthliboramphus murrelets more vulnerable to threats that may
affect a large part of the region, such as any regional reduction of prey, or a large oil spill.

The Japanese Murrelet, or Crested Murrelet as it is called in South Korea, is one of the most beautiful and

one of the rarest of Auk species, with breeding restricted to southern Japan and South Korea (Brazil 1991,
Yamamoto 2010, Kim et al. 2012). Over 90% of the species breeds in Japan, mostly on islands off Kyushu and in
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the Izu islands south of Tokyo. The world breeding population is estimated to be about 2,800-4,100 pairs (see
Otsuki et al., page 15 in this booklet). Birojima, the fascinating island that is located in Kadogawa’s backyard, is
the world’s largest colony with up to 1,500 pairs (Yamamoto 2010). Biologists are greatly concerned about the
small size of the world population of Japanese Murrelets (Croxall et al. 2012). The Japanese Murrelet is on the
Red List of Japan, which recognizes its conservation importance (Otsuki and Carter 2013). The species was also
designated a Natural Monument in 1975.

The basic biology of the Japanese Murrelet is known (Gaston and Jones 1998, Kim et al. 2012). They breed
with only one mate during their lifetime. They nest on the ground in crevices or burrows, where they lay 2 eggs.
Adults take turns incubating the eggs for 31 days. After hatching, the chicks leave the nest in 1-2 days and walk to
or jump into the sea. Adults join them at sea and feed them for many weeks until they can take care of themselves.
During the nesting and fledging periods, both adult and chick murrelets are at high risk of being captured and eaten
by predators such as crows and falcons. After nesting, birds do not migrate very far from their breeding colonies.
Recent studies using geolocator tags to track movements (Yamaguchi et al. 2016) show that murrelets move around
Japan seasonally, leaving Birojima in April for the central coast of Kyushu Island and offshore in the convergence
zone of the Oyashio and Kuroshio currents. During fall and winter, birds continue further north to Hokkaido Island,
and then cross into the Japan Sea to overwinter on the North and South Korean coasts. From there they return to
colonies to breed in February and March. While not distant from their nesting grounds during winter by comparison
to other Auks, this behavior also makes populations more vulnerable to local events such as oil spills or changes

in local habitats or food webs, which may affect murrelets during both breeding and non-breeding seasons (Sato
1999).

The diet of Japanese Murrelets is unknown, but like other Synthliboramphus murrelets, they probably eat
mostly larval (<40 mm) or small (<80 mm) young-of-the-year (age-0) fish and a variety of zooplankton, especially
euphausiids (Sealy 1975, Gaston and Jones 1998, Yamamoto 2010). Like other small Auks, Japanese Murrelets
have very fast metabolisms, and burn more energy on a gram-per-gram basis than larger species (Ellis and
Gabrielsen 2002). Given that they eat small fish with energy content of about 3-5 kJ/g, this means that they must
eat a weight of fish each day that is equal to about 60-90% of their body weight every day. Addition of extra work
to their already busy schedule, such as flying back-and forth to their colony, raising chicks, staying warm, or
fighting strong winds, may increase food requirements by another 20-50% (Hatch 2012, Agness et al. 2013). By
comparison, a large cold-blooded) fish like cod may need to eat less than 0.1% of it body weight in smaller fish
each day, whales need only 1-2% of body mass per day, and humans only need to eat 4-5% of their body weight
in food each day. So murrelets must work hard all day long, and every single day of their lives just to find, catch
and eat enough food to exist. This makes them more sensitive to environmental changes than larger Auks, more
vulnerable to any disruption of food supplies, and less able to withstand oil pollution because oil on feathers causes
loss of insulation and draining of thermal energy.

Immediate management actions are needed to preserve Japanese Murrelets in Japan and South Korea by
protecting nesting islands, eradicating rats and cats on nesting islands, reducing the killing of murrelets in fishing
nets and oil spills, reducing human disturbance to nesting habitats and stopping unnaturally high predation by
crows (Piatt and Gould 1994, Carter et al. 2002, Otsuki 2013). Changes in climate may lead to reduction of local
food supplies critical for their survival. While these sources of stress vary from year to year, we can expect that
many of these problems will continue to have some negative impact on populations over time.

At Birojima, and some other murrelet colonies, high levels of crow predation on adult Japanese Murrelets
and their eggs appears to be the chief conservation problem (Carter et al. 2002). Recent studies are trying to
understand more about crow predation and impacts on the murrelet population, in advance of developing
conservation actions to stop or reduce this predation, such as possibly removing small numbers of nesting crows
from Birojima (K. Nelson et al., unpubl. data). Since 1992, the Kadogawa government has developed an extensive
public education program about Japanese Murrelets to help reduce human impacts on nesting islands. In particular,
surf-fishermen must remain in coastline fishing areas on Birojima and they need to clean up any leftover bait which
feed and attract crows. The sea wall mural project and use of Kadoppi and Gawappi as town mascots also has
helped to develop a great love of Japanese Murrelets in this town which is very important for conservation.
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In summary, there are many reasons we should carefully monitor and preserve populations of Japanese
Murrelets:

*They are highly valued by the Japanese and Korean communities that neighbor their colonies, and by people

of many other nations, because they are a unique and beautiful species that deserves a safe place to live in our
world.

*There are many threats to Japanese Murrelet populations. Most are caused by human activities, and could be
reduced or eliminated with effort.

*They are a rare species and therefore face greater risk of extinction than any other members of the Auk family.

*Compared to other Auks, they are restricted to a very small area of the North Pacific during both the breeding

and non-breeding phases of its life. This makes the population vulnerable to both large- and small-scale
environmental disturbances.

* Therefore, in order to maintain and restore populations for the sake of ecosystem health, we should monitor

populations so that we can know when and how populations change in the future, and respond accordingly to
preserve them.

Other Auks

Ancient Murrelets, like the Japanese Murrelet, are unusual because they have very mobile and feathered
chicks at hatch which leave the nest at 2 days old and are raised almost entirely at sea by both parents (Gaston and
Powell 1989). They nest on islands and lay their two eggs in rock crevices, in cavities under tree roots in forests,
or in excavated burrows. Ancient Murrelets are the most widespread and abundant member of the
Synthliboramphus tribe (Springer et al. 1993). In the Northwest Pacific, they breed from Russia to northern China.
However, they are rare on islands off China, South Korea and Japan, and common in the Sea of Okhotsk, Kurile
Islands, and Kamchatka. The population in Asia includes about 2% of the world population. In Japan, 500 pairs
used to breed on Teuri Island but populations have since declined dramatically, and were thought to be extirpated
(Brazil 1991, Springer et al. 1993). Recently, small numbers of Ancient Murrelets have been re-discovered
breeding on Teuri Island. Management actions needed to preserve Ancient Murrelets in Japan and South Korea
include protecting nesting islands, eradicating rats and cats on nesting islands, reducing the killing of murrelets in
fishing nets, and reducing human disturbance to nesting habitats.

The Spectacled Guillemot and Pigeon Guillemot are two Auks that may not be familiar to most Japanese
citizens. They nest along rocky coastlines and lay 2 eggs on the ground in cavities or rock crevices located close
to the water. Spectacled Guillemots are endemic to the Northwest Pacific (Russia and Japan) and their range is
restricted to the Sea of Japan, Sea of Okhotsk, the Kurile Islands, Hokkaido, and Aomori Prefecture on Honshu
(Brazil 1991, Vermeer et al. 1993). They used to occur off eastern Hokkaido and other prefectures in northeastern
Honshu. Their populations have declined significantly in Japan; over 90% of colonies have decreased in size or
no longer exist (Senzaki et al. 2015). On Teuri Island, off western Hokkaido, for example, their populations
declined from 7,000 birds in 1949 to only 294 in 1994 (Hasebe et al. 2015). The total population in Japan is thought
to be only about 1,100 birds. Pigeon Guillemots breed in in the Northwest Pacific from the northern Chukotka
Peninsula south to the Kurile Islands and the eastern Sea of Okhotsk (Vermeer et al. 1993). They also occur in
Alaska and the Northeast Pacific. In Japan, they breed only in the southern Kurile Islands. The population of
Pigeon Guillemots in Asia is thought to be only 2% of the world population. Their exact numbers in Japan are
unknown but they are considered uncommon in the dispersed locations where they breed.

Both guillemot species are trapped and accidentally killed by gill-net and fixed-net fisheries in Hokkaido and
Russia (Senzaki et al. 2015). They also are affected by rats and cats on islands, disturbance by humans at breeding
islands, and oil pollution, and potentially at risk from reduced food supplies due to overfishing and changes in the
marine environment. Protection is needed immediately to greatly reduce the killing of guillemots in fishing nets,
especially in areas with high killings near breeding islands. Small changes to fishing methods may keep birds away
from nets. Rats and cats also should be removed from nesting islands. A conservation plan should be prepared for

38



‘ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

the Spectacled Guillemot that outlines how to protect and conserve this rare species to help it return to higher
numbers in Russia and Japan.

Tufted Puffins are well known because of their striking orange bills and dramatic sweeping white crests; but
less well-known are Rhinoceros Auklets, which also is a type of puffin and has similar ecological requirements.
Puffins mainly nest on islands and lay their single egg in burrows in dense ground vegetation, especially grass
tussocks or grass covered slopes. Sometimes they also nest in rock crevices on steep cliffs (Piatt and Kitaysky
2002a). Rhinoceros Auklets also nest in the forest, in burrows excavated underground and around the roots of large
trees. Tufted Puffins range widely in Northeast Pacific, Alaska and the Northwest Pacific. In the Northwest Pacific,
where 18% of the world population resides, they occur from the Bering Sea south to eastern Hokkaido (Piatt and
Kitaysky 2002a). Most of this regional population breeds in Russia. Numbers in Japan have declined dramatically.
Until 25 years ago, Tufted Puffins were a common in eastern Hokkaido and the Kurile Islands, but now they are
rare (Brazil 1991). In the past 30-50 years, many colonies no longer exist or are almost gone. Less than 30 remain
in Japan and extinction here appears likely soon (Osa and Watanuki 2002). This Auk is now listed as critically
endangered in Japan.

Rhinoceros Auklets breed on islands in the Sea of Okhotsk, off northern Japan, and northern North Korea
(Vermeer et al. 1993, Gaston and Jones 1998). They also occur in the Northeast Pacific. In Japan they occur on
many islands off Hokkaido and northern Honshu, and in the Kurile Islands. More than half of the world’s
population breeds in the Northwest Pacific, mostly on Teuri Island, off the west coast of Hokkaido. Overall,
populations of this species are declining slowly (Osa and Watanuki 2002).

Many factors likely contributed to dramatic declines of Tufted Puffins in Japan, including introduced
predators and adult mortality in gill-nets. Immediate conservation actions are needed to try to prevent extinction
in Japan. Efforts are underway to use decoys and broadcast puffin calls to help some birds breed on islands off
eastern Hokkaido where they have become extinct.

Common Murres nest on islands or mainland cliffs in very dense colonies and lay their single egg on the
surface of rock ledges, slopes, and in caves. In the Northwest Pacific, Common Murres breed from the northern
Bering Sea to Kamchatka, the Sea of Okhotsk, Kurile Islands and Hokkaido (Brazil 1991, Gaston and Jones 1998).
They also breed widely in Alaska, the Northeast Pacific, and the North Atlantic Ocean. The Northwest Pacific
population is estimated to be over 3 million birds, but most nest in Russia. Common Murres were once common
in Hokkaido but now breed in small numbers at only one location (Osa and Watanuki 2002). At Teuri Island there
were 8,000 birds in the early 1960s and now less than 19 remain. This Auk is now listed as critically endangered
in Japan.

The main reasons for the near extinction of Common Murres in Japan are drowning in gill-nets, but other
factors likely contributed, including lack of prey resources due to overfishing. Efforts have been underway for the
past decade to use decoys and broadcast murre calls to encourage some birds to remain breeding at Teuri (Hasebe
et al. 2012). Once numbers became low, predation by gulls and crows at nesting sites became a major problem.
These predators could be controlled on Teuri Island to help increase nesting success. At the same time, bycatch in
fishing nets near Teuri Island could be stopped and methods to reduce murre killings in nets should be examined
(Hasebe et al. 2012). There are examples throughout the world of making minor changes in fishing locations and
how the nets are set that can reduce killings of seabirds and help their populations to recover.

Finally, the Long-billed Murrelet is a most unusual Auk that nests on large branches in trees on the mainland
or large islands. Long-billed Murrelets are endemic to the Northwest Pacific. They breed from Kamchatka to the
Kurile Islands, Sakhalin Island, and the shores of the Sea of Okhotsk (Osa and Watanuki 2002, Namba 2013).
Population size is not well known, but numbers appear to have declined significantly. At least a few once bred in
northeastern Hokkaido but none are known to breed there today.

The primary cause of probable extinction of Long-billed Murrelets in Japan is the loss of nesting habitat in
old-growth forests in Hokkaido (Nelson et al. 2002). Other factors likely contributed, including the lack of
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adequate prey resources. The first step to determining if anything can be done to help this species in Japan is to
conduct detailed at-sea and inland surveys of northeastern Hokkaido to see if any birds may still breed there
(Nelson et al. 2002). If nests are found, those forested areas will require special protection. Net fishing should be
reduced in coastal at-sea areas where murrelets forage and use of modified fishing methods to avoid killings should
be examined.

In summary,
*Over the past century, populations of many Auks in Japan have declined dramatically because of negative

human impacts on nesting islands and foraging areas at sea.

*Three Auks are in a critical state of getting close to global extinction: the Japanese Murrelet, Spectacled

Guillemot, and Long-billed Murrelet. Because they only nest in the Northwest Pacific, it is the responsibility
of Japan, Russia, and South Korea to find ways to save them from extinction.

*To help save Auks from extinction, research and monitoring are needed to gather information to show that

Auks are declining, learn why they are declining, and devise strategies and methods to stop declines. This
information is needed for explaining to governments, NGOs and the public why conservation actions are
needed and raising money for important actions. Time is of the essence; now is the time to develop conservation
actions to reverse declines of these rare Auks, before it is too late. Monitoring is a critical need for Japanese
Murrelets, especially at Birojima.
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Email : nyutaka02@yahoo.co.jp

e

FINETOMABEIE, HRBERKOD L LY U I ZAX X OB TH L. T Z T EIZb 7z » TIEHRFEE
AT TE . TORBO—EEHRNT 5. AL, MBSO ICHE Lz BOPREBOEE 25m (L OBHTIC
ME 6 m OFEHMEZRE LT L7z, fMiBICELTIFMY, ¥ EMTHLITo72. 1990 4F02 5 2016 - — R
FTIZ 700 PLLEDREICERES ) oV adEg Uiz, $£72, MEA2TRT 5720280 L DNA ZHaiH LT~
7. HHIERRICIRE - RER ERKEMOREEIToT2. IO ORENLU FTORERNME L.

HHESNDABEARNZ HZONDZ 0D, DAV U IRAXAFHEFERFELTWSLEEX LN, 2O F, 6
~10m 1T ¥ ORWEPH OGS TR CREEATHIE SN D Z L s, BREMESROLO TRV E Bz,

+ 1993~1997 4E[IIZ 147 PO & FITAMH U THUS L7oEE, 1996 45 AITHUES L7z 1 23 2 441998 42 5 A)IT
FHiE s, eToMBREBIZ2ETHD I BT,

cBIEO T OITIFE LTo ST 1994 4F 4 A L 5 AICKERR Y 7 &35 LT ERD, =2 2013 54 AL 3 A
WCHEES N 19 EMAFEL T2 RS o T2, BREOYIEREEEZE TS L 21 EUEEHFL TV
Z it B,

- MERED R EIX, 3T162.8g (n=123), Q7T 163.1g(n=60)ThH 7.

- BAHH OMEREO AR I, HERE S B ICBGERIRTE CE S, BRBIIED T D 2 LB o7, QITEINCEED
BEBOPEZ N, SHRBRICED T2 Z Ehnahol

- MEREOAIBALOEVNT, RE, BE, Wik, &, 2R, HERQRE2 TR W TIE AN, SMTRE
TOMEREDOHEITEE L Z &R ST,

S TR LI AT U I RAXACDONTIE, MoZgEH COFMER 2 . £, @RECEmMED
TR TR LA b 2 HUE THME SN TV, ZTALOMENDS, JREAREIN RV ATRENE & {5 %
%, [EFC, BHEHE CORTENELS 2D 2 LT ER I SND, BET LUV TOEHMEOBREN GRS
oo LosU7ed s, EREICIXBGEM O BRI SHEEITER DN TR nWE ORENRH Y, RSB C
LTV D ATREME DS R S Tz,

F—U—R: WL YUIAXA, MR, i, (KE

XL ®IZ

AU I A% Synthliboramphus wumizusume (K1) X5 FU B Y I AX AR O K THEBE A0 D H
FEM, B ERIZEAEHOKAT, 486, M H, EroMomAlico g QXBRas L, BEE, o E R
T TIEHEATH D, AFTORKE 722 IERNLATEE 2 D 30~40mm 1% £ DORIRVBEADA 0 P ASMEE I
FCARICAEZ TS, oD I A X AFEN IR Z oA e LT D OICR L, BEEN CEHET 5 B AL
WEATET, /NEF (2002) (IC& 5L, ABEIT 5,000~10,000 3 & HEE S, KO OHE TII@EEO 2 n=—1
G 2,800~4,100 BHEFE L 70 o TE Y KT 15 2— D Otsuki et al. B, BREZE O IR ELYE TI3ERGE
HIBE (VU) IZBESh, EEAR/EEES JUCN) OFEMETEH VU L-> T 5. £72, 2010 EEREIF RO
it E BB AR AR CITHEIRSEE IBHE (BEN) IHEE SN T\ 5. AR, R FEEANEIBERE B> D 515 AL
B, BARUHINE, AREY B0 EEERIEE CORMCHMECEM L, EHINCITEEOBREARITOIL
JE 5 (Guguldo) 72 & TEIENM BN TS (Park et al. 2011) . AFEDOHFEH K OB M Th HHE (K2) 1%
B OACE R FAREERPT) NI (b 327 287, R FR 1317 44) ISACE L, FYNITRRIEEED S Tkm ROME
PSP 1.5km 1EE DA TH D, ABITRbIEWEEE Y 3km H Y, dtEd3RElicskibh, BOMA
PV RENRE L, HRREFOMEENE LS00 o T, BOFREE YA LIEE Y OfE 752m D18
21T 1976 FICETONTZMAD H AT B35 5. BOFIEIT, S, 20 B v~ v Litsea
japonica, # 7/ % Machilus thunbergii, 77 = Ficussuperba, ¥~ =4 A Cinnamomum yabunikkei 72 & @& ik
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JRERNZE b, TOTEIZIZe # 2 5 Carexoahuensis X°7 A/ 7~ % 4 F > Alphiniaintermedia 72 & 234 % T
W5 (R - NBF 1997) . JESDHENICIZ A P Girella punctate <°-1 > % - Oplegnathus fasciatus, - ¥
Parapristipomatrilineatum, 7 > /35 Serioladumerili 72 K OMFENEEITERL, WNTHEHEBLRBESOD ORX v H
Lo TS (B H BHEAE 2003). 7=, 77 A3 Columbajanthina, 77 KU Bulweriabulwerii, %7 3
A F % KU Calonectris leucomelas, 7 =% Egrettasacra, 77 ¥~t&> == Locustellapleskei, - Y& 3 KU
Monticola solitarius, 7~/ 32X Apus pacificus 7¢ & OBFELERN H D (FFIEDY 19992, FAFIEA 1999b, HFf -
WEE 2001, H4f - JLE 20082, HALEZR 2012). BICIEME—OWIIEA ¥ 2 v E Y Tadaridainsignis 7302
(Af - J2E 2008b) . HEARES 1T 1974 1T H R EEARICHRE S UREMRGEX & 722> TV /223, 2010 411 H
VT L T RAR 5 5 B R R XML ARE J25 R Rt X S 72 CERR 22 45 10 B 27 HEHORGE 5425 5, AAR
BOSEIRRSE 2011). 1990 525 2016 4 F TR A L .0 & L TT o CORICIREMZE DR O —E &
T 5. AR THWIE®OSF4 1 Y-List CKA - F2H 2003) IZHE-7-.

REEERICH T2, b &1 o T DRBFFRSC THAHE (2016) Strix Vol.32,pp.17-41.) 12 2016 DT — X %
Mz TEMRTL, MEEELE.

B1. #rbYTIARR B 2. B
Fig. 1. Japanese Murrelet Fig. 2. Birojima
A S

PR A 1, A ORI LR 25m
NOFHETT A X i bi, FOM25 3m
< BWDEETEELESBINICHE6m Off
RONAIMEERE L CHiEE2ITo72 (K
3, 4). 1990~2016 4D 3 ~5 H D 1 BHEs
— XU, EE 15 ARG IC B
f2L72.20 : 00 < BV BIFE LIED, 05 :
30 K BWETITHES L TV AFEEHK 850
PHEL, BERY o VT OEEKROE S D
FHELY , R DB O FHH & AR OH]
ExEFT-7e (1 5). BT7—V T DHEE - H
R 2010 HE> BTV, FRIMIZSOUV T 2011
ENLIENM Lz, REDOMEIX, 6mDhA
T LAERY, THICHAMEER, b LT
MG AHE IS FE T 2 MEZFH Y LTiTo
7= QLR SAEFIUATERAFZE=E 1991). v F
PHRIZ DT, GRS LTI 3. 41 o g oo Wi

o TEBY T OERE g LTz, AR, Fig. 3. Location of the lighthouse and the mist net site (banding place).
RARELe T 2T bdhoTc. &

7=, HHIE U= ks O BN 3 5 PRI R
IRV VR S B 2 3l LB A HH B 11 oD 1 ik % £7
LT, HABREAMBIERSERESLEENESRHNI%E Y, ZOMiEH S DNA X v F2HWTF e ha—uic
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7V DNA Z i L, 241 A 30N PCR MR 21T - CHME-EZ ) E L 7.
TN ORHEMIEIT D ICHTo o> T, T RTEREE OGS, [EE 2[5 PR B R BRI R 5 4
TIPRFE X PN C O FHE R EE SR LA O RIRFLEWBLRE O HEE 2 BETV, FFl i TiTo 7.

] - Measure the wing length.
AR SR :
B 4. W8 X 5. FHEl
Fig.4. Net site Fig.5. Measurement
FERBIOEE

10 FLLERB L CHEME SN EERDOERIIR LIORLIEEBY TH D, ZORILLOND L DI, BF
HE SN DZEENRZ MR INT. 2O ENOARRMITEFERE L TND I ERNRBINZ. £O L, 6 ~10m
1F & OB OfEY TR UEESTERE S NSRS BNV &R0, HE LIS OBFEH T & 2 4 [ <008 20 R
SEOBFEM TEGR L7 ERD Y DN =R N2 b F 7o, MRS TR L7 ERIMOZ5E T U XY
—ENTRNZ EREND, IFEARRENTR L R BHHA~E > T B AMREMERMA 2 5. Lo L, Bl S e L7
AFED, [Fl—ZHEH~R > T 2 L ITRBEMENRE WD Z LI, FRHCM OB OEIR & ORZFNR 2L 721
B L UL TOEEMOBEANGIRINS. L LARs, FEEICITEHE ORISR b Ty
RNEORENRH D (VHEHA  2015).

1. FEEAE 10 4ELL Bl L T S NIzl B Y 7 I A XA DJRJE
BHR10FL LB L TERES NNV LY ¥ IZAXADEE,

History of Japanese Murrelets recaptured after more than 10 years of banding on Birojima.

RingNoJ 060 | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A | 6A
year [99837/08531(11126(11143|11176|11221(12418|12422|12425|12436|12449|12453|12457|12458|14253|14256|14259|14269|14362|14374|14418|14419(12354
1992 [0402S
1993 0413S
1994 04045]04165]0429S[0507S
1995 0514t
1996 |0423t 0506S
1997
1998 0501S 0510t
1999 0503t|0502S(0502S
2000 042950503S[05045(0504S|0504S
2001
2002 0409t 0506t 0413t 0323t] 0409t | 0324t
2003 | 0428t|0428t| 0428t | 0428t 0428t| 0501t 0427t 0428S|0428S|04285)|0429S5|0429S|0502S
2004 |0328t]|0327t 0502t | 0328t| 0409t 0502t 0328t 0328t 0327t
2005 0429t 0503t | 0416t | 0416t 0416t[ 0416t 0430t [ 0416t 0503S0503S
2006 0502t| 0429t | 0321t 0321t 0320t 0321t| 0326t| 0320t | 0326t | 0502t | 0321t | 0320t 0321t
2007 0429t 0415t | 0429t| 0415t | 0414t 0415t | 0415t 0429t
2008
2009
2010 0502t
2011 0423t 0423t 0423t 0502t | 0429t 0424t] 0429t
2012
2013 0413t 0316t | 0316t | 0405t | 0315t | 0403t| 0315t 0404t | 0315t | 0316t | 0404t 0315t | 0404t 0414t
2014 0323t| 0323t 0419t| 0425t 0409t| 0323t
2015 0321t 0322t] 0322t
2016 0312t| 0313t 0313t 0410t| 0313t | 0410t

Zﬁ: 12 111 (19|12 |13 (19| 15|14 (14|13 |16 |16 | 13 |13 | 11 | 11 (13 | 11| 11 |13 | 11| 11 2

* %k x S: P EK N E * x ok xt:EHIEEA
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1993~1997 0 5FHIZ 147 PO & IR L THUS Lz, ZOFREHE, 1996 4F5 AT L7 1 P 2 4%
(1998 4= 5 AN Pl &, B OPIRIREIX2HETH D Z B aho7-. Lo LR SO FEEN 1/147 FT
D EEEBZLE, t*ﬂ‘@fﬂib\ﬂfﬂﬁ%Efm’#ﬂﬁ«%ﬂ‘é VA7 EHRTETHY AT EEELTHEMEI R
REN 1TV RBEL LB bng. SVt ulr—4—%EEL TohoiRfns, AARIEZ .0
_@ﬁﬁéﬁmf,&&%_E%%%Efé%%ﬁﬁézkﬁ%ﬁot.%@%ﬁ@%%%%@%%@@%&ﬁ
FER—HRTHDHZ L bRB I N7z (Yamaguchi  2016).

INBDZ NG, BEE IS Lzt i, BEEORP CHARE &2, By ToRMET 2 %
AR OB RCHALSFE LT — %2R L, TORBEMMERD TEEIL T, HLVWMTEMERGAT L L
WHRBBE Z BND. EO I & NEFEMEDOBBISHEEN BRI TN I EDONFEZ L 27 R ), Fiz
MRS OFHENR D2 hoc B e L TG TcE s & bns (TR 2016).

K1 DPOBIEDOT= DR E LTSI U o 7 &35 LT BRT 19 F4F LTV A EER 2 Pk s
t.2%@@@@,w%$4ﬂk5ﬂ_%ﬁJ/aém%Lfm%Ltﬁmf,%n%hwwiﬁimn$4ﬂ
LS AICHI#E SN, SROREOTEN S 19 FREFTD 2 RS =n, MKESOWEIREN 2HETH
HZEEBETDHEAMMI2ANFLUEAFLTNAZ LIZRS.

BRI U CHEREZHIE L-fs R L, BE, WiE, wE, REE, MIEE, FERCONEEEEZBHE L TEL D
LOEFE2LELTRLE.

ZDRNHLARFEDEEALOE N Z M TLEE L TA D L, 2 TOFHIMEIZB W CHHE RN, FEIERET
MEREDHIEITEE LN 2 &3 R S . EREIC wf%#«f@ﬁﬂﬁ%IﬁLt%ﬁi1&4g(mwm
T, INEMRETIERL CAL EAAT1629g (n=117), A AT 162.5g0=52)E 72V, KETHMEREICEEE 22

K 2. WAV U IAXAOHER
Table 2. Measurement values of Japanese Murrelet

FHE [ GoINB BK(E BAME | +BEFE
iy 162.4 770 211 115 | 164

2Emm

o Emm

g% fmm

EEfmm

£LBERmm

& &mm

HEERmm

ERmm

L]

* [X/NEF(1996) LYUBIA
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Body weight difference of by measurement date(n=770)
Weight(g)

-------

100
11, 1 4 aF i 5415

Measurement date

6. B ALY T IAXADKRES A, HEHIIAE(g), SENIRAEH B, JE B X 26 459

DFECAHZ&£T
Fig. 6. Body weigh diccerences of Japanese Murrelet

7. b))y ARA
DYERED IR E /3 AR

Fig. 7. Male and female of
body weight distribution
of Japanese Murrelet

47



ﬂ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

e SHMEREDOHIEITE LW Z &3 0o 7. Lo L, BRI O REZITZBIEIRTE TR <, BT+ 2 2
EWGymote (M6). BHaM 4 3 DI/ THill - 1 - Bl & L, TAEIUSTERIREZ KT 2 &, mi#iTFY
1714¢g, HHITEL 1668¢ 720, SHICHBHICIZ155g LD T2, ZNEMMETHIERL TARAD EFAE AR
SR T2 2 R3S hots (7). 2O LIZDONT, A RITEBRE DR 20% DI % 2 [HEET D T 8K
EEOWIBZBNDD, AACHERRICEEOBD B > TV D Z Lo TIES M B2, Fil 2 iXimip
FOBEHNRA AL BRENTNDE LI RAILLOAMNBH Y, MEREOEIHITE T 5RO FENE %
LRARWES I . ZALEAMDIEDIZE, EBICWANART—FZHEBET LI EBMETHD.

Eil3

REBR S CORPARAEDOBRICIL, BIEAEM—, fHEHE, Jk Ly, SO, AURM, HOA, BB, SR
IR, dHRER, RESSC, EHE, BRJINGEE, REEE, B2 TS08K CERRWHIETEWZ. F-, I
HEDHIE THER 7R D Thh /1 & TH N 2 H AREREE AR R R PR E F R E 2R O L HE— 8%, WAWARERD
YERk 72 ERGRRO FHE IR D L TIAEW-EHE TIX, 20, REIZ) Do RILO T 2 12065 BHLH
LEFS. £/, TNETORENIDOIZEAEETEZAHCLES TIToTWVDHL, 2007~2009 F0 3 F[HiX, H
ERERBEIHA ) & OB GBIk & = 0 TR A 1T o 7.
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Some results obtained from banding to Japanese Murrelets in Birojima

Yutaka Nakamura'*

The Wildlife Study Group of Miyazaki: Miazaki-shi, Miyazaki-ken Japan
?Birojima Study Group: Miazaki-shi, Miyazaki-ken, Japan

Abstract

Birojima is located in Kadogawa-cho and is the largest breeding site of Japanese Murrelets. I have been
banding Murrelets for more than 25 years, and getting some results. My study area is the central area of Birojima,
along the southern slope at an altitude of 25 meters. I capture murrelets mainly by using mist nets (6 meters width),
and also by the use of a landing net or by hand.

More than 700 birds were banded from 1990 to 2016. Birds were measured and weighed and a small amount
of blood was collected for determining sex. The results of these efforts are the following:

* Many of Japanese Murrelets were recaptured every year. It happened within the range of the mist net that is only
6-10 meters wide, so it appears that they return to the same nest site.
+ A total of 147 chicks were banded from 1993 to 1997. Only 1 individual that was banded in May 1996, was
recaptured in May 1998. Therefore young murrelets return to the breeding island approximately 2 years later.
* Two adult birds banded in April and May 1994 were recaptured in April and March 2013, 19 years later. These
individuals were at least two years old in 1994, so the two adults were over 21 years old.
* The average body weight of males is 162.9g (n=117), females is 162.5g (n=52).
* Body weight of both sexes decreased during the breeding period. Egg production will have an effect on female’s
weight.
* Measurements of body weight, wing length, culmen length, bill depth, total head length and tarsus length were
not different between sexes. Sex determination is difficult by body measurements.
* The murrelets banded on Birojima were never recaptured in another area.
And also at Birojima, banded individuals from Fukuoka and Kochi prefecture have never been seen.
There was a concern that there is no interchange of individuals between sites, and a loss of genetic diversity. But
according to some studies about Japanese Murrelet DNA, it is clear that the genetic diversity is not lost. It
appears that sub-adult populations interchange amongst various breeding sites.

Key words: Japanese Murrelet, Birojima, Banding survey, Body weight
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VHulr—FZ—IZEVALNIRSTEI VLY U I AR ADBEIRREK

P2 12 RS D - R B D S - R B A9
LRy NS (WCRRTIES SERE IE N ARY | 1e) 5

VRIGERZFRFBOKIE « BREERHAREMIER (RIGRERT), 2 RIFFRAEEARRA /= g U (RIFRE
i), IKBRBEERES (KBRS, RERERIEENE NSRS Bt Es (HiRERT), ° —RY
FHENTUNBRBEE B 2 (FR R SRARRA T7) , ¢ AGRMFIE N AR S D AR SZES (R AR ), 74 T BRFK
FREERE AR (B RA R, SARMEIEN LR SEVIET (THRRERATH), *BERBRTEH AR
MR HE > 2 — (Fh)1 BT

* E-mail: noriyuki@nagasaki-u.ac.jp

=

75 Y I AR A Synthliboramphus wumizusume (X A ASEHEICAER L, JUN, AINVGE, FERERE, HEREEH
DOBIRCEHT 5#ETH Y, BORKRTDEMIFTESNTWS. HFEREGITE ETHITLEEZ LN TEY, B
AN NHEPE I, REARIRKEL, BIFEAHIUEROOME R E2FIHALTCWDZ EnmbnTnsd. Ly
U, FEBGEH O R L~V Co BRI 2R YRR & 2 02 GEEFE oOBEN: - BEIRKBIZED X 57 b 0h)
IZHOWNWTIE, ZNETHO> TV oz,

AW T, RENIEBFEINC E NN 00, EOL I B7BEEZ L TWL00OMEEMS Z L2 BN, &
I SR B T E AR AR S, v A IR IE 2 BB K A WTSE B 38 L OME W IRk BT SIE + B CRBUE T 2 EE 2 Ricy 4 u r—
Y= b HLWIBHAE A ER L. ZOE, £BICBWVT, 204 FiILENENR L HO YA r—% —EIC
W LTz, AROREERTIE, TINOHH LEZYdur—4 —HEEEIRO—4ER OB IZ OV THRET 5.
SRHFFR IR (GRIER 5 26440245) DML E3%1F7-H D TT.

XF—U—R: WAV UIRARRX, UFnar—~F—, BT OBENRE

XL ®IZ

A Y I RAX A Synthliboramphus wumizusume 1% B 7R & w#§E O Bl CEGE T 5 /NUO T I A X AHTH D
(Ono & Nakamura 1994, 0SJ 2012). AR IAANF D TH Y, (EESIL 15,000 LLF7Z &5 2 53TV 5 (Carter et
al. 2002, BirdLife International 2016). AFEIT H A TIX 1972 FEICKARGEAMICHEE SN TEY, IUCN Ly KU A |k
TR 1T $H (vulnerable) & 72 5 T A (IUCN 2014).  EAREGRD O = RIZ BRI A B IR HIAE L3
AIEIZL DR, B TON T AEICLHHER, W ETORBEE, L OERETHLIEZZLNTND
(IUCN2014). FEBHEHIO AT OB ELCZER OARIZ DN TIE, HE D KL< 3h> TW722 0 (but see Iida 2008). ARHFFE
TIX, 2012-2014 4R FTILM « MEO 3 EETO I LY 7 I A XA DBFEHIN G, FHFh 1 EROIEEGE
OBEhE, UAalr—2—%H\TEHF L.

Hik

ARG TIE, 2010-2013 FED 3 AD 5 AL, BIRFR A EIAFARFT) IR E5[32°27°42N, 131°43°527E], 18 ] I
ST SIET-5[33°41°237N, 129°58°577E], 3 L UtE s IRIE 2 AR A M52 55[32°45°20°N, 129°37°34”E] TEHH L T
WBH B T AR B LT, i U772 fBRIZ1E, Biotrack #E# D YA v fr— & — % %55 L 7= (Yamaguchi et
al.2016). YA Rrr—2—i%, TITAF v 7 EREDIHEMERE RN FEHWT, 5L XIEE L. EEEED
IRE T 168.91g TH - 7-(N=19,SD=15.62). VA 0y — % —B L NZ DOMOEE M O EEIL, EIKOKED 1.34-
1.93% Th o7z, HBIIBREE B LOMIINT, KRBT, KANHKERZEROFAOL & CHEfE L.
vaAnr—42—13 60 PR THLVEFEIL, S OMRTEORKMEEZNEAT Y NIRRT 5. U4
0= =K H BN E D0 3B CEHEIS I, 100/ TcEEDLIE. BEICK->TIE, 20 5o
B L2 KEADR, 10 SRR CKBENRESEINS. 40, BETELEETERA LA rr—2 —Tidk
RFHgREZ BT 504 v r— 2 —REH SR, FEOLONLIIMTLLOBE THKT —# 28575 2
ERTERD S, LT —HIHEHAOY 7 by =7 TN S, TIHBHEE SV A H - BRI G RE
HENDES - REOFEZ & B - WEOREN S, TOHO VA v r—2 — N5 LT EE ERIENHEE S h
7o, UAu s —XZ—OMEHEERZEIT 202km FZETH D LW 9 #ED B D (Shaffer et al. 2005). F5y « oy DR
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WIEHOESZFIHA LALBHEE X TE 2V A Hilletal. 1994), KETFT—ZXH2HEEE, VE— bRy
RGN KERET -2 22T 52 LICkY, MEDHELIB IR o7, ZOMOREH OHEEREEIC
DNWTH, WIKIRT —F 6 & O MHEE TN L7z, RENRHEENE 215 5 ERICI1E R @ TripEstimation BE%0% FIl
L= A L— 2 V%35 Z 72 o 7= (Thiebot & Pinaud 2010).

FER

2014 I SMEF 5, MBS, EBETERTN LEENS VA nsr—2—%2EIR LTz, BiEFE L EETHEIR L
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Figure 1. Seasonal movement routes of Japanese Murrelets estimated from the light level recorded by
geolocators. Routes of the birds released on (a) Eboshijima, 2013jima, 2013tKojima, 2013a,
2013013tBirojima, 2012ma, 201213the 1Birojima, 2013ma, 201313the light level rerelase sites. Grey
density of filled circles indicate months (January to December). (after Yamaguchi et al. (2016) Fig. 1).
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Seasonal Movements of Japanese Murrelets Revealed by Geolocators

Noriyuki M. Yamaguchi'?, Tomohiko Iida*, Yutaka Nakamura*, Hiroto Okabe®,
Hideki Fukushima*, Yu Okuda*, Takahiro Konaka®* Kazuhisa Oue®, Takashi Yamamoto’,
Noboru Nakamura® and Hiroyoshi Higuchi’

!Graduate School of Fisheries and Environmental Sciences, Nagasaki University, Nagasaki-shi, Nagasaki-ken,
Japan 2 Organization for Marine Science and Technology, Nagasaki University, Nagasaki-shi, Nagasaki-ken,
Japan 3 Hiroshima Prefecture Board of Education, Hiroshima-shi, Hiroshima-ken, Japan “The Wildlife Study
Group of Miyazaki, Miyazaki-shi, Miyazaki-ken, Japan >Kyushu Environmental Evaluation Association,
Fukuoka-shi, Fukuoka-ken, Japan The Wild Bird Society of Japan, Fukuoka, Fukuoka-shi, Fukuoka-ken, Japan
’Graduate School of Environmental Studies, Nagoya University, Nagoya-shi, Aichi-ken, Japan 8Yamashina
Institute for Ornithology, Abiko-shi, Chiba-ken, Japan °Research and Education Center for Natural Science, Keio
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Abstract

The Japanese Murrelet Synthliboramphus wumizusume is designated a Natural Monument in Japan and listed
as a vulnerable species by IUCN. It breeds on islands around Kyushu, Honshu, and the Izu Islands in Japan, and
islands around southern Korea. Little information is available on its distribution and movements during the non-
breeding season. We tracked three murrelets during the non-breeding season using light-level geolocators in 2012—
2014. Birds from Eboshijima in Kyushu and Kojima in Shikoku were each tracked for one year, and one bird from
Birojima in Kyushu was tracked for two years. All three moved northward in the Pacific Ocean off Shikoku and
Honshu during spring, and then into the Pacific and the Sea of Japan off Hokkaido and Sakhalin islands. In the fall
and early winter two movement patterns were observed: (1) southwestward along the coast of Primorskii, the
People’s Democratic Republic of Korea, and the Republic of Korea; (2) southwestward movement along the east
and south coasts of Honshu and Shikoku. In winter, two birds stayed in the south-western part of the Sea of Japan,
while the third moved southward into the Pacific Ocean. This research was supported in part by JSPS KAKENHI
Grant Number 26440245 to N. M. Yamaguchi.

Key words: Geolocator, Movement routes in non-breeding season

53


http://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22694899A93475195.en
http://www.iucnredlist.org/

ﬂ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

WP LERTERICRE T 20 A Y U I AR A DRELR LB
ol - (LR - WS IR T

EROARE T2 (1A S A L BIET)

* E-mail: midori.t@crocus.ocn.ne.jp

e

B AR ESF DAL, EBASME KIS T H 2 WS NIEO T O EBIRTHERIC B\ ) C EER B AR/ Ri#E S (IUCN) L
v RU A MTfa&fE (Vulnerable) & &N TWA A LU 73 XXX Synthliboramphus wumizusume & Bk %
IR 5 72012,2008 405 2015 A2 THE EFAE 2 E5 L7z, ERAMMER CRONDI I AU 7 I A XA DOfE
EEITEITT D LODIFEAL | E2BUCEEIND AWEPON U LT 7 I AR A (REXITHES) 112
ANS 4 AIZod TR LN P CEbILZ B ElkS0 D 70 2 FHEFHE 5 BICBZZ SN 5 Pl ofgkix
SAME T RHIZHFTE10 A5 11 HOBIBIZ A G AIEAFPEEIT 7 A6 11 BT TR LN B,
BRESBIE 6 AND 11 AOHIRICEET D E BN N, Z0ENERRD Z L IFHS CRREETH S .2 D
WA B T IR R AT UM AL TG S0 -0 P [ R 75 o0 BE S0 0 BEAE Hi > R NE D E BART R O A5 R
OZFEHNTE R 3 2 AR S L7,

FBAMTIZ 31T AR T )R BT O BERR FHEIE,2011 ORI T IR EAT K EOREIZ L - THRAEFEILEL TV D.
FEOBRESTFLIRL, THRENDEIKRLZDRBIZL DI L) U I AR ALCMOUREEY ORTEIR DL L
N BB AR R BRI 3~ A B 2 FRE IC Z O FHENIC SO LTV 5 A N O CRZICHE S AARBREE C
BHDHa=— 7 7 Z ORI U R R EHE (Pl r A it flEER Y) BDLEE SN TS AARIES
T N— TRV 7 N —T 1 & DT %< O BKREFERIE S - OHIROEASE LTV 5.

X—U—F AN, s U IAXRA, FEAER, #P, Synthliboramphus wumizusume

XTI

71 A I AR A Synthliboramphus wumizusume (%, H AR & BEEONEIZH LESOSTETEIAL, Z0%
IIAERBE) L CAIET S (NP 1996, TUE 2013, Yamaguchi et al. 2016) . [EES H AR FF#EES JUCN) DLy R
Y 2 hCidfaasE (Vulnerable) 12, BREEE DL > FU A R CIIMEEAE BEICBH SN, EBORRLAM TS H
. BN T H DA NHE TORFED A LI OWTIE, /MR (1956) 25 TEHI—ERIE ... W L
WChERT D) LAY, EER, KR, WnRT1H, 34, 54, 8 AIC 1-2 POBEEFNDH > 7=
(JLJES D4 1990, BirdLife International 2001, |11 2002, 7T S 2006), —#RICIXZFEIN F 72 13BEMICAE
B3 L3R8T o2k 5 THD., LavL lida (2008) 1%, 2007 4 6 A FRAIKLO T H FANZ, LA
AR EEFELE EERAEEEFELT, $LE-oBOAREEHAL, TAOIEAF 18 P [juveniles)
& 2 P Tadult-like birds] TH o7& WD, ZOFRRICI Y, WEFNETHAFEARED A& B ATREME S RIE S
7. FAEEIL, Tida (2008) DL O VEMNIZ BT 2 1L 0 IR ERENTHEEICI\ T, 2008 44 H & 5 AR 4 5D
WL RE{Tholzb 2 A, 5H6 HICHIDTAELZME L (&5 2008), 5H 30 B2, kA (2010) 12 &
i TRE 13, B2 ) OFHREEN 3 BEE Eh Tz, FAEIXZF OB FVER CAROW Lt o 2 %
FEhE L, BEEEREORELILEPKEICONTODH HREDHREHT-OTZ ZICHET 5.

A

AR M XS NI VE R 0O 1 O R RE R AR LRIRT & 2 o BB O TH D (Figure 1). sEO2YIM 2@ LT,
FEMTICB T AR - REE, ME, OLE - /DS, FfE - Fsvvak, N\, #EZ2E0Rs, ZobHEHl
DR (LB ~ SR OMEHE S, o7 = U —#i#E £ TOWK L 2 & bW - #iH CilA 42 52 L7
(Figure 2). 2% & LT, Figure. 3 12, FAEHIBO—ERD 2015 FEICBE SN ARORE A EZRT. 13FE 14
BEOCHIMCEIT5 L, AEITMETBEOMKRIZHOI > CTBZEInT.
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Fig.1. The location of the study area.

‘ | «|Uwa Island
Hojiro Island ‘

Fig.2. The study area: the Kaminoseki area.

Fig.3. A case of the distribution map of
Japanese Murrelets observed during
2015 year in Kaminoseki area.
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I & » TR B8, Wﬁfi%ﬁ@mSWAWm&ﬁf MO % TR LI-0 T, BE0EIZ 100m~
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KR LD, SEIOHEHFHOIFRALTH L.

TERLER
(1) BEE & B o RFEE(k

BETOREFEEZELOT, AEIC, AEORERUIRMEROFERE, WP AEIH L7 (Tablel). HED
AFEDOMER « REREHDOE( % F1gure4 Z, WERMEE (%) OZ{b%E Figure5 I Liz. 7=, AEORAE 1 A
40 OfERPIEDZEA{ % Figure 6 1277 L7z,

KRR ENTZE Y, MERSEECHER IS LTI H 5 H ODIZIE | %218 U TAREMNBIZ Sz /NF (1996)
W& B E, ARIL3 Aha~ TFTEICEINEIT/2\, #1 » ARORINAK 2% <, 4 A Va~5 A LAtz
LT, TOEBZICEHMO B4 XS, FREMEE T, ZORAOMREEIZ3 A T59%, 4 A T39%THY, %
AN Y T A R R IcBlE Sz, 20, 5 A, 6 AL, 74%, 100% L% L< EHL, 7 A,
AIZIZRRIE T T 55 DD 40%E 57%TH Y, BHEEAD S EHIC T TR A S ICBlE Sz, 9 AUKIC
ITHEEIE T L TWE 11 BITiZ 0%E o7, L2cL 12 A0S EFICEET, 1 H, 2 BIZiE 73%, 77%& 237320
BOGIBETE.

1 [EOFHA Y » ORI BROHERS T, MBMHEEOHERE ST EZ R L2, L L, WEOHBO Y —
IIPRIDIC B2 Y, FERBEE TIZ 6 A, FERPIETIZT AN =2 Lipotz. LIZE X, 1 HOFEEY Y OMEEN
BIZ1HEZ2BELTO0.0~52 PO TEE L, BIETE KTV RhoT-.

B, FEOFTETIT 11 HICITARBIIHR SR - 7208, 8 UG oo EZ 2 X - T R RS 11

WCHBERERANH -2 (KEIZR).
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Table 1. Occurences of Japanese Murrelets in the Kaminoseki area in each month from April 2008 to
October 2015.

Number of Number of Number of Number of times frequency of |Total number | Number of Murrelets
Month survey times |observed times| unobserved times |which the occurrence |observed times |of Murrelets per one survey
(A=B+C+D) (B) C) is unknown (D) B+ (B+C) x 100 (E) (F=E=A)
April 33 12 19 2 38.7 63 1.9
May 26 14 5 7 73.7 102 3.9
June 7 5 0 2 100.0 30 43
July 5 2 3 0 40.0 26 5.2
August i 4 3 0 57.1 8 1.1
September 14 5 9 0 35.7 8 0.6
October 6 1 5 0 16.7 1 0.2
November 3 0 3 0 0.0 0 0.0
December 7 3 4 0 42.9 31 44
January 15 1 4 0 73.3 69 46
February 15 10 3 2 76.9 64 43
March 22 13 9 0 59.1 93 42
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Fig.6. The graph shows the average numbers of observed Japanese Murrelets per one survey in each
month from April 2008 to October 2015.
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Fig.4. The bar graph shows the numbers of times we conducted Japanese Murrelets surveys in each
month from April 2008 to October 2015. The black bars indicate observed times and the white
bars indicate unobserved times.

Fig.5. The graph shows the percent of numbers of survey times when we observed Japanese
Murrelets in each month from April 2008 to October 2015.
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Fig.7. Japanese Murrelets found in Kaminoseki area between December and April.
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Fig.8. Japanese Murrelets found in Kaminoseki area between May and July.
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Fig.9. Japanese Murrelets found in Kaminoseki area between August and September.
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Fig.10. Japanese Murrelets found in Kaminoseki area between October and November.
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Fig.11. Six cases of family groups of Japanese Murrelets found in Kaminoseki area between 2008 and 2016.
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Year-round Occurrence and Molting of Japanese Murrelets in the
Kaminoseki Area of the Seto Inland Sea, Japan

Midori Takashima, Hisayoshi Yamamoto and Yoshiko Shimada
Kaminoseki Nature Conservation Association : Kaminoseki-cho, Kumage-gun, Yamaguchi-ken, Japan

Abstract

In 2008-2015, the Kaminoseki Nature Conservation Association (KNCA) conducted at-sea surveys to
determine the status of the Japanese Murrelet (Synthliboramphus wumizusume; TUCN Vulnerable) in the
Kaminoseki area, a semi-closed portion of the west end of Seto Inland Sea. Numbers of Japanese Murrelets vary
but they occur almost year-round in this area. Japanese Murrelets in breeding plumage (adults or subadults) are
observed in December to April. Family groups of adults with chicks are observed in May. Molting murrelets are
observed in May-July and October-November, and birds in non-breeding plumage are observed in July- November.
Adults, subadults and juveniles seem to be present in June to November but their plumages are hard to tell apart.
Japanese Murrelets in this area may originate from colonies in NW/E Kyushu, SW Shikoku, or undetected colonies
nearby in the Seto Inland Sea.

Plans to build a nuclear power plant in this area are currently on hold after the 2011 Fukushima nuclear power
plant disaster. KNCA opposes this power plant because of expected higher water temperatures and changes to prey
resources for Japanese Murrelets and other marine wildlife, as well as impacts to shoreline and benthic
environments. Special protection of this unique area, one of the last remaining natural areas of the Seto Inland Sea,
is needed (e.g., UNESCO world heritage site). Many scientific organizations support protection of this area,
including Ecological Society of Japan and Ornithological Society of Japan.

Key words: Seto Inland Sea, Japanese Murrelet, Year-round occurrence, Molting, Synthliboramphus wumizusume
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Nocturnal Spotlight Surveys to Estimate Population Size and Trends of
Synthliboramphus Murrelet Breeding Colonies
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Abstract

In 2001, we developed a nocturnal spotlight survey technique to count Scripps’s Murrelets (Synthliboramphus
scrippsi; SCMU) attending at-sea congregations in near shore waters adjacent to breeding areas at Anacapa Island,
California, USA. Spotlight surveys offered a useful alternative to nest monitoring for assessing SCMU population
trends and the only method for estimating breeding population size at Anacapa where most breeding occurs in
inaccessible habitats. Spotlight surveys and nest monitoring yielded similar regression trends and rates of
population increase 12 years after the eradication of rats. By 2015, spotlight surveys had been used to estimate
population size at all known murrelet colonies in California and western Baja California, Mexico. To convert
survey counts to population estimates, we developed a correction factor at Santa Barbara Island, California which
quantified the relationship between the number of SCMU in congregations and the number of nests on the adjacent
shoreline. Studies at Birojima, Japan in 2011-2012 confirmed the utility of spotlight surveys for monitoring
population trends of Japanese Murrelets (S. wumizusume; JAMU) with regression analyses. However, the
correction factor used to estimate population size of SCMU colonies did not appear to be valid for JAMU.
Calculation of a correction factor specifically for JAMU was not possible at Birojima due to the largely
inaccessible breeding habitats and many nests concealed in deep crevices. To estimate population size at Birojima,
we surveyed 5 radial transects in 2012 to estimate mean density and extrapolated this density over the entire
congregation area which resulted in 2890 murrelets. This estimate was considered similar to the 3,000 total
murrelets estimated in 1993-1994 based on telescope counts of murrelets gathering around the island at dusk. The
total number of JAMU in the congregation was adjusted to account for subadults in the congregation and breeding
adults on the island, yielding a minimum of 1,705 breeding birds at Birojima in 2012. Spotlight survey efforts are
needed at other JAMU breeding islands to better assess population trends, estimate population size, and determine
the feasibility of calculating a correction factor for JAMU.

Key words: Synthliboramphus murrelets, at-sea congregation, population monitoring, Birojima, spotlight surveys

Introduction

Anyone who has worked with Synthliboramphus murrelets, knows all too well the difficulties of studying
these species. The main challenges stem from the rugged and often remote islands where these small seabirds
breed (Figure 1). When working at islands like Teuri in Hokkaido, Anacapa Island, California, and Birojima, even
basic questions such as “Where are they breeding?”, “How many are breeding there?”, and “Are the populations
increasing or decreasing?” can be very difficult to answer. For the last 23 years, we have been attempting to answer
some of these questions. We realized very early that alternatives to traditional nest monitoring would be needed
because murrelet nests are hidden in rocky crevices or under dense vegetation in breeding habitats that can be very
difficult, if not impossible, to search. This is especially true at islands where mammalian predators, such as foxes,
rats, and cats are present. However, one conspicuous feature of murrelet social behavior that makes it easier to find
and estimate the size of colonies is their tendency to congregate nightly at sea adjacent to nesting areas during the
breeding season. In this paper, we review spotlight survey techniques used to determine the size and population
trends of murrelet colonies.
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Scripps’s Murrelet

Guadalupe Murrelet

Japanese Murrelet

Craveri’s Murrelet

Figure 1. Breeding range of Synthliboramphus murrelets in the Pacific Ocean.

Review of Spotlight Survey Techniques

In 2000, we developed an at-sea survey technique using small boats and spotlights to count murrelets
congregating on the water just off nesting areas at night (Whitworth and Carter 2014). We presumed the number
of murrelets in these congregations could serve as an index of population size and be used to monitor trends. The
spotlight survey technique was developed at Anacapa Island, California to assess recovery of Scripps’s Murrelets
after rats were eradicated in 2002. We conducted baseline spotlight surveys at Anacapa in 2001-2003 then went
back again in 2014 to see if spotlight counts had increased. In fact, mean counts on round-island spotlight surveys
increased almost 4-fold from 2003 to 2014. We also compared spotlight survey counts with the numbers of nests
found during nest monitoring in 2001-2010 and 2014 (Figure 2). Time series regression detected significant
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Figure 2. Regression of log-transformed nest counts and annual mean round-island spotlight counts
of Scripps’s Murrelets at Anacapa Island, California in 2001-2014.
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increases in the number of occupied nests, which increased 15.1% each year, and mean round-island spotlight
counts, which increased 12.2% (Whitworth and Carter 2017).

The usefulness of spotlight surveys for assessing population trends was also demonstrated at San Clemente
Island, California which hosts one of the smallest Scripps’s Murrelet colonies in the world. Only 6 murrelet nests
have been found at Seal Cove in the last 5 years, probably because most murrelets nest in steep inaccessible cliffs
to avoid predation by foxes and cats. We performed power analyses on spotlight survey data from 2012-2016 to
determine the probability of detecting population trends with spotlight surveys (Whitworth et al., in press). As
expected, more intensive surveys were better for detecting trends; a 20-year program with 18 surveys/year
conducted annually could detect, with 80% probability, population changes as low as 1.5% per year (Figure 3).

--@--HE-Annual —e— ME-Annual - LE-Annual
--@~-HE-2/2 —o— ME-2/2 =@ LE-2/2
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Figure 3. Power to estimate Scripps’s Murrelet population trends over 20 years using spotlight surveys at
San Clemente Island, California. Charts shows power for high-effort (HE = 18 surveys/year), medium-
effort (ME = 12 surveys/year), and low-effort (LE = 6 surveys/year) monitoring plans conducted annually,
2 years every 4 years (2/2), and every 4" year (1/3).

Spotlight survey monitoring has also been conducted at Teuri Island, Hokkaido, Gugul-do, South Korea, and
Catalina Island, California. Thus, this technique has become an important new monitoring tool for assessing
murrelet population trends. However, reliably determining the number of murrelets at a colony has posed a much
more daunting task. Simply visiting an island and conducting a nest census is usually not an option, so we are
currently examining methods using spotlight counts to determine population size.

Santa Barbara Island (SBI), California is unique in the Scripps’s Murrelet range because many nests are found
on in accessible habitats on gentle slopes and almost all nests are accessible to researchers on foot or by boat. This
is the only murrelet breeding area in North America where we could reasonably estimate the relationship between
the number of nests in a defined area and the number of birds congregating in the adjacent nearshore waters. We
conducted concurrent spotlight surveys and nest searches at SBI and used this data to calculate a very simple
correction factor that converted spotlight counts into an estimate of the number of nests (D. Whitworth,
unpublished data); CF = N/M where N = number of nests and M = number of murrelets. Nest searches on SBI
yielded 107 occupied nests (N) and the mean spotlight survey count (M) was 67 [+ 14 SE] murrelets; 95% CI =

64



‘ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

37-97. These values yielded a correction factor of 1.60 (95% CI = 1.10-2.89) nests per murrelet observed. We
used this correction factor to estimate population size for most murrelet breeding islands on the Pacific coast of
southern California and Baja California. However, more studies are needed, preferably over more than 1 year to
better assess inter-annual variation in nest count and spotlight survey data.

In 2011, we visited Birojima in Miyazaki-ken, Kyushu (Figure 4) with Kuniko Otsuki and other researchers
from Japan to conduct the first spotlight surveys at a Japanese Murrelet colony. Our surveys were originally
scheduled for early April but were delayed until late April by the tragic earthquake and tsunami that struck Japan
in March 2011. By the time we began surveys, it was clear that many nests had already hatched and a large
proportion of the Birojima population had already left the island. We concentrated our spotlight survey efforts in
2011 on round-island surveys, first to determine whether Japanese Murrelets gathered around Birojima at night,
and if so, to assess whether the Scripps’s Murrelet correction factor was applicable for estimating the size of the
colony.

Figure 4. A view of Birojima, Miyazaki-ken, Japan which hosts the largest colony of Japanese Murrelets in
the world.

We found Japanese Murrelets did congregate near Birojima at night, and like Scripps’s Murrelets, spotlight
counts varied considerably within and between nights. Our round-island counts ranged from 207 to 536 murrelets
(Whitworth et al., in review). Using the SBI correction factor with the mean round-island survey count (337
murrelets) yielded just 539 (range = 370-974) nests or breeding pairs. At the time, we considered this a gross
underestimate of the actual population size caused by the late timing of surveys in 2011.

We continued with round-island surveys in 2012, but counts were even lower than in 2011, ranging from just
33 to 140 murrelets during the peak incubation period in early April. Thus, differences in congregation attendance
behavior appeared to invalidate use of the SBI correction factor for Japanese Murrelets. Unfortunately, calculation
of a correction factor specifically for Japanese Murrelets was not possible at Birojima due to the large amount of
inaccessible breeding habitat and many nests that were hidden in deep crevices.

After the very low round-island survey counts on the 1% night of surveys in 2012, we surveyed 5 radial
transects to examine whether Japanese Murrelets might sometimes congregate farther from shore than Scripps’s
Murrelets. In fact, we found most Japanese Murrelets congregating about 1 km from shore in 2012. We again noted
much variation in congregation attendance within and among the radial transects. Totals for the 5 radial transects
combined ranged from 140 to 550 murrelets. As an alternative to the correction factor, we calculated murrelet
density during radial spotlight surveys and used this value to estimate the total number of birds in the at-sea
congregation. Using a 200-m strip transect over the total 5.3 km transect length, the maximum count yielded an
overall density of 516 murrelets km™. The congregation area (5.6 km?) was determined with a polygon created by
connecting the distal murrelet observation waypoints on all 5 radials during the maximum count on 7 April 2012.
Extrapolating the transect density over the entire congregation area yielded a total of 2,890 murrelets.

At-sea captures of murrelets in the congregation on 6 April indicated that 59% were breeding adults based on
the presence of brood patches. Applying this proportion to the total of 2,890 murrelets in the at-sea congregation
yielded 1,705 breeding birds, which we considered the minimum size of the breeding population at Birojima in
2012. This estimate was similar to a previous estimate of 3,000 total murrelets from dusk telescope counts of birds
congregating at sea around Birojima conducted by Koji Ono, John Fries, and Yutaka Nakamura in 1993-1994.

65



{ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

Thus, despite heavy predation by crows, there is no evidence for a major decline in the murrelet population at
Birojima since 1994. However, larger survey samples are needed to establish a better baseline for measuring future
population trends.
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Abstract

Crested Murrelets Synthliboramphus wumizusume were discovered breeding at Gugul-do, Shinan County,
Republic of Korea in 1983. This was the first Crested Murrelet colony discovered in Korea and the only island in
the world where they are known to breed sympatrically with Ancient Murrelets S. antiquus. Despite the ecological
importance of Gugul-do, we had little recent information on the current breeding status of these two species. We
conducted field surveys in 2011 and confirmed breeding of Crested Murrelets at Gugul-do 28 years after their
discovery. In 2012-13, we investigated the breeding density of Crested and Ancient murrelets at different
elevations on Gugul-do, and conducted spotlight surveys and captured murrelets in nocturnal at-sea congregations
to estimate the size of the two sympatric breeding populations. We also deployed GPS loggers to track murrelet
movements and at-sea congregation behaviors. The modified nocturnal spotlight survey method was used to search
for other undetected Crested Murrelet breeding colonies in Korea; a new colony was found at Baek-do in 2012.

Key words: Gugul-do, sympatry, Ancient Murrelet, Crested Murrelet, population size

Introduction

Among Alcidae species in the Republic of Korea, Ancient Murrelets Synthliboramphus antiquus breed mainly
on Gugul-do and Chilbal-do (Park et al. 2012, Won & Kim 2012), and Chilbal-do regarded as the largest breeding
colony sites of the Ancient Murrelet in Korea (Park, unpublished data). Small numbers of Ancient Murrelets are
also found at uninhabited islands around Geoje-do and Baekryeong-do in the breeding season (Park 2014). Ancient
Murrelets are common wintering birds along the coastal areas of Korea, but the size of the wintering population is
not known (Won & Kim 2012). The Crested Murrelet S. wumizusume, of which it is known that <10,000
individuals exist in the world, breeds only in Japan and Korea, and its non-breeding region ranges from the
Primorsky, Korean Peninsula, Japan, and parts of the NW Pacific (BirdLife International 2001, Yamaguchi et al
2016). The Crested Murrelet is listed as “Vulnerable’ by the IUCN and also designated as a ‘Natural Monument’
as well as the Korean ‘Red List class II’. Its breeding population in Korea was first recorded in 1983 on Gugul-do
(Lee, unpublished data), and other breeding sites at Dok-do (Kwon & Yoo 2005), Baeck-do (Park et al. 2013), and
Mara-do (unpublished) have been recently discovered. However, detailed information on the breeding population
size in Korea is still lacking. Gugul-do in Shinan County is the only place in the world where the two species co-
occur in the breeding season (Park et al. 2012, Park et al. 2017), but their breeding status has not been clearly
known in spite of the biogeographical and ecological importance. Therefore, in 2011 we started a monitoring
program for the two breeding populations to estimate their population sizes and to understand their breeding
ecology.

Study Area

Gugul-do is an uninhabited islet located 2.5 km north of Gageo-do, which is the southwestern most inhabited
island of the Korean territory. Gugul-do and the surrounding uninhabited islands like Sogugul-do and Gaerin-do
are known breeding sites of four seabird species: Ancient Murrelets, Crested Murrelets, Swinhoe’s Storm-Petrels
Oceanodroma monorhis, and Streaked Shearwaters Calonectris leucomelas (Park and Won 1993, Lee et al. 2010).
The size and the altitude above sea level of Gugul-do is 13.5 ha and 122m, respectively. Most of the slopes on this
island are steep, and herbaceous plant Carex bootiana dominates the vegetation on the island while there is a shrub
zone around the top. Most of the seabirds of this island breed in the Carex bootiana area.
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Figure 1. Four seabird species breeding on Gugul-do: (a) Ancient Murrelet, (b) Crested Murrelet, (c)
Streaked Shearwater, (d) Swinhoe’s Storm-Petrel

Result and Discussion

On 2 May 2011, we randomly searched active nests at the southern slope of Gugul-do and found two active
nests with incubating adults. We also found two chicks that were fledging toward sea with their parents. We set up
mist-nets near the nesting ground from 20:00 to 01:00 and captured 12 Crested Murrelets and 6 Ancient Murrelets.
We attached metal rings to the murrelets for individual identification and measured their body sizes.

This trip re-confirmed that the Crested Murrelet does still breed on Gugul-do 28 years after the first breeding
record. In addition, given the high number of captured murrelets during the short time of mist-netting and bird
banding, the breeding population was much bigger than previously expected. These results were a good starting
point for our subsequent survey trips.

In 2012-13, we regularly visited Gugul-do to estimate the breeding population sizes of the two species and to
track the foraging range of the Crested Murrelets during the breeding season. We measured the breeding densities
by altitudes in the sampling sites and deployed GPS loggers to monitor at-sea aggregating behavior at night.
Because there was no facility for staying overnight on the island, we stayed for a maximum of 3 days on each trip.
On rainy days, we inevitably took shelter in a small cave which was rocky and very damp.

Figure 2. (a): Eggs of Crested Murrelets on Gugul-do re-confirmed 28 years after the first
breeding record, (b): egg measurement, (c): banding and size measurement for adults, and (d):
an adult Crested Murrelet observed at night on the island
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Figure 3. (a): We stayed on flat rocks most days, (b)~(c): A small cave protected us from rain

We used square plots (25 nt) randomly selected in various altitudes to estimate breeding density, and we
counted the number of nests in each plot. We put our arm into deep nesting burrows and searched for incubating
adults, eggs, or chicks, but did not capture adults in the nesting burrows so as not to disturb them. We were always
nervous when we checked the deep nesting burrows because two venomous vipers (Gloydius saxatilis and G.
ussuriensis) were seen in and around the burrows on the island. We luckily encountered no vipers but were often
startled when we felt movements or touched murrelets in the burrows. The maximum number of nests found in
one plot was 14, and the nesting density was higher in lower altitude probably because their chicks can easily
fledge into the sea.

Figure 4. (a): Establishing a survey plot for the breeding density estimation, (b): flagging active nests, (c):
surveying on a very steep slope, (d): a chick of the Crested Murrelet, (e): a chick of the Ancient Murrelet,
(f): a venomous viper found on Gugul-do.
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Nocturnal at-sea monitoring is a very useful method to assess the distribution of nests, estimate population
size, and detect the population change or trend in the Synthliboramphus birds (Carter et al. 1996, Whitworth et al.
2012, Cater et al. 2013, Whitworth et al. 2014, Whitworth & Carter 2014). A joint survey with JMPST (Japanese
Murrelet Population Survey Team) was conducted in March 2012 when Harry Carter, Darrell Whitworth, and
Masayoshi Takeishi visited Gugul-do. For the quantitative comparisons between the populations of Korea and
Japan, we adopted the method used by Carter and Whitworth from this joint survey.

Figure 5. (a): Members of IMPST examining dead murrelets, (b): On board discussion about survey routes, (¢):
Nocturnal spotlight survey, (d): Hardly identifiable murrelet species at night, (e¢): A Crested Murrelet on the sea,
(f): A rare White-breasted Waterhen (Amaurornis phoenicurus) observed during the survey

In 2013, we deployed GPS loggers to adults in order to understand their foraging range during a breeding
season and their at-sea aggregation behavior. We used water-proof tape and glue to attach a GPS logger on the
lower back feathers of each murrelet by referring to the previous tracking studies on diving birds such as penguins
(Wilson et al. 1997, Phillips et al. 2003, Vandenabeele et al. 2011). For quick and safe logger deployment at night
in the field, we previously exercised deploying procedures using beached Ancient Murrelet bodies. We set up mist-
nets away from the nesting ground so that we did not disturb incubating individuals, and deployed five loggers to
captured adults returning from their foraging trips at night. GPS data collected from the logger-deployed murrelets
were automatically downloaded to a base station located on the island, upon the murrelets approach. . However,
unfortunately, Crested Murrelets quickly removed the deployed loggers from their lower back, suggesting the other
harnessing techniques would be useful for this species. Consequently, we could track two birds that moved
westward 23km and 51km away from the breeding colony for foraging. They returned to Gugul-do after their
foraging trips, but did not land at the breeding colony, demonstrating the unique at-sea aggregation behavior of
murrelets. They waited for 3.5 and 6 hours, respectively, at sea before returning to their nests, and stayed only at
specific sides of the island close to their nesting areas. This long-lasting and directional at-sea aggregation behavior
linked with their nesting sites, rather than a random or rotational distribution around the whole island, is new
information from our telemetry survey, and it also suggests that nocturnal spotlight surveys may provide a useful
clue to estimate the population size, locate nesting areas, and identify a new colony. The foraging site and range
found from the telemetry also provide information on key maritime areas for future protection and management in
the context of the conservation of breeding Crested Murrelets on Gugul-do.
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Figure 6. (a): a testing GPS logger in the lab, (b): taping and gluing logger on a frozen Ancient Murrelet. (c):
establishing a base station, (d): mist nest for murrelet capture, (e): a Crested Murrelet with GPS logger on its
lower back. (f): Downloading collected data from the base station.

According to all the results from our plot surveys, nocturnal spotlight surveys, night capture, and telemetry
studies in 2012 and 2013, we estimated that the breeding pairs of Crested and Ancient Murrelets were about 430
and 480, respectively, on Gugul-do, respectively (Park, unpublished data). As the first reliable population size
estimate, our data imply that Gugul-do is one of key breeding sites of the Crested Murrelet, hosting about 8.5% of
its global population. We are trying to continue and expand our studies to provide new information and locate new
colonies using the methods adopted for the Gugul-do colony for the conservation of Crested Murrelets in Korea.
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permission.

MEENOREBICRELEE—Ya b= A7 280 ElEND, FEHEEEI TIIHEOH 1 KEHE
A5 H OHEERRIZ IS GREZ EiET 5 2R L EAREEZRETEX 5 LZ 26T 5 (HFIED 2016,
X2) Z e, BOHBELO 2 BRBEFNOARY hF4 U AERBLT-.

TAETIZ 8225 10 / v N THATT DM CEIHR O30 % 2 [BI 5 4 7], R 22200928k L CERIL,
SEICEE L= 2 4 DOFFEBMNY —FF 4 b (JOHN LIGHT 4l 2 —/8— " — AT A bk Model 1390) % & H W\ Tifi
FEROLTH LY I RXAEHRER L, R LI BRE & A, BN % sRek B3 sosk Uz, (SR Ay
OJEE 2 —A1E, 2013 4F, 2014 FOBIEERHI B O ZTHETH U LY U I AXADOFENRESEBMONTZ &2
L (AARBFEOSRREER), MEOHBCEBEMEORBERNEBE LN D, 25X ERHHOIT Z2HI1TT 5
FIOCERELE. TR_RTCORETRILa—RAZWS 2 & ZRiE e Lz, il —& —=° GPS & Dfkss D RFHIC
LoTTFnnELEHEELH -,

EREBE

BV —HATIZRoTHELIED LY U I A X DOBFEMA~O A Y FFIZ -5, B O HFTNC B5EH)E
DO ECEEEGRE 2 FM L7, HARZ L A OHERA, SN ieh v L) 7 I AZAEREER 112, 2015
DD 2017 4 F TOREDRRMAPE IR S 72 A ORI E K 3 ISR Lz, BT, &2 SR E =7

74



{ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

F 1. 2015 EA5 2017 FOEHMIC BB K OHANE TITR 720 2 A0 7 I ZAX AEEEREOH A
BEZl & B O HIEZ], fii S, KFIERER Z &SRR S ok R E a7~ 3. mRIED (2016)
(2N L CHERR.

Table 1. The time of the census of Japanese Murrelets conducted in Onbase-jima and Jinai-jima in the
breeding season of 2015, 2016 and 2017, the time of sunrise and the recorded number of the birds. Bold
letters represent the maximum number recorded on each census day. This table was modified from Tajiri et
al. (2016).
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Counting Japanese Murrelets in at-sea congregations in the Izu Islands
using spotlight surveys 1-2 hours before sunrise

Hironobu Tajiri, Yoko Teshima and Yutaka Yamamoto

Wild Bird Society of Japan: Shinagawa, Tokyo, Japan

Abstract

During the breeding season, Japanese Murrelets (Synthliboramphus wumizusume) may forage far from
nesting colonies during the daytime, but many murrelets return to the colony at night to: 1) exchange incubation
duties with their mate; and 2) attend at-sea congregations adjacent to nesting areas. Breeding murrelets are thought
to attend congregations before and after exchanging incubation duties. Using motion sensor cameras at Tadanae-
jima (Izu Islands) in 2014, we recorded incubation exchanges through the night from 2000 h until about an hour
before sunrise, with 2 peaks occurring at 2300 h and 0200 h. In late April and May 2015-2017, we conducted
round-island spotlight counts of murrelets in at-sea congregations to obtain an accurate index of colony size at
Onbase-jima and Jinai-jima. We completed 3 surveys 1-2 hours before sunrise each night when numbers of
murrelets in congregations were expected to be highest. Counts at Onbase-jima ranged from 43-630 in 2015, 133-
402 in 2016, and 544-755 in 2017, while counts at Jinai-jima ranged from 83-304 in 2015, 12-328 in 2016, and
64-124 in 2017. We compared spotlight counts with counts from daytime boat surveys to evaluate the suitability
of our methods. Our study revealed the importance of Onbase-jima and Jinai-jima as breeding sites of Japanese
Murrelets.

Key words: Japanese Murrelet, spotlight survey, Jinai-jima , Onbase-jima , Izu Islands

80



{ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

BEET=FZV 7Y, F1000 2L 3ET=FY) VRAE

= ELAS
ONEEEN LB REATZERT (TR RIRAR 1)
E-mail : tomita@yamashina.or.jp

WE

BB, AARIISOLHRRAERRRICKIT 2 BAREREOL L E RFICHEE L, WSRO REZEEIITS
723, EMEAREE R ICE-SE 2003 £ 5 2EIC 1000 » FTREORAMEZRE L, MBI (<
=H Y ) I Ko THEBNRERREEROWEELITY [F=2V 7% A k1000 (LL'F, £=1000)] L5 7=
Va7 FEBE U, UBEREEITCIE, e RAEERO S D THl) 2% L, BEARRORICHESIZOW
T, EICEIHEARBC BTN E OHE, B X O o4& B A OBRELME 21T, BRI BRI E A LT
W5 BRRMIZIE, BARSEDS 30 45T (77 B, 1 7y FNIC S EHEOBEZELETTNSH 5), 25 OO
JEM A BTN, TNEN 3 END S EORERR CTHELZIT-o TS, LER-> T, ERBEOEHMTHL 4 A
N5 9 HOMNZ, K410 » FHEE OB AR 5. 2 b ORRIE, BEAEWSHELEE ¥ —DFR—L—
(http://www.biodic.go.jp/moni1000/index.html) TABH STV 5.

F=1000 1I2BWT, A AU U I RAXXOEFEMAAEIL, 7 77 8 Bl CGEREME &, /SRR, &
MFEE, BREEMS, SAMRES, ZIE, SRS, SREMEE) T3IFEILIiTbhTng., I
AU U IAXAOEREREIY, EIAEORBICEO, BOSMITEORREIZL > THIRSND. 2070, o
WEEE By, BEEOMEIINHETHS. £, = 1000 BIESUNT, FEAEDEDOH LY 7 I XA
OEFHERIIRE LTV, TO®, J#EE, 2012 FETHEIZI>TEHTOI L LY 7 IAXXOHROMH
B, B DVIIINRIC X A BIEOIRBOMER Z1T-> Tz, LavL, 2013 05 I E BN {E 2 ikaiciT 5 72
W, FERINERICESILCE#R L, TOREGNIBIT 2REFIEICE VX . 72771, tho B L E
BB & IR e 2 AR B OB T, BB OSBMEEZIT-oTWVD. BT, 1FEA LD,
b FHEE 15m, BEIER 110m OFHOBEICEP L TEBY, VI AXA LRI VAT 7 2 AR A T I
WRZEI-> TERT S, TO®, HEMNICEEOEANZREEREX ZHE L, AAEXKNO R & B
NOBIHOHEE N FRETH 5.

E=1000 1%, 5% 100 4FM, AARTEMT 2MSEE LS E=X Y ITTDHTETHD. —FHT, BohizA
BOTEORT, EOBIM ORG-S, B0 LOSTEM CHlRELIT O NERH L7, 1 47T
OB OWTERFRITE <, HEHEHAPRES NS Z ENRETH S.

F—U—F:F=FVY 7Y A 1000, AARDBIENGE, &5, EE

BELZE=FY 7Y A k1000

HARDE L F, HER OB £ CAMEICB I, EHICA VA SRR SRROBM LW ILERE, &
LICEATEHBERLRER LICE N2 HMAN R o5, BEAIE, 00Xk BARIEOSEERAERE
RICBIT D HRREOL L BHICIRE L, EMSEEIEOREEEYICIT O 720, EMSEEIEEZEIEICE S
2003 4 HAEIT 1000 & FTRREOF AR A FE L, Mt eB R (=42 Y 7)) IT X o> TEMMREREN
WMOWEEITH T£=% VU ZH A F 1000 (LLF, £=1000)] &) 7FaPxr MEBG L. U EEITFERT
T, BEx RAERER D 5 b TR 2402 U, B/ R DRI OV T, I BRSO ER % B DR,
B LOZEOAE BB OREFMEZITV, EMICERRNAZTFHE L TWD. BRIERWIZIE, BARSEND 30 #
At (77 B, 1 5y FHC > EE OB ETHEFNH %), 25 MOWEOEHM AR, TLEN3ENDS SEOH
EHRCTE=XV VTHEZITo TS, LER-> T, ERMEOBHMTHD 4 A0S 9 ADMIZ, F4E10 »
FEREOEHMAEMSL. ZhAL0oKRRER, BEEEMEZEE L LV ¥ —DK— 0=
(http://www.biodic.go jp/monil000/index.html) TR &I TV 5.

T= 1000 1IZBWTC, HrAY I AXAOBFEMFAAIL, 7 407 8 B A 5, /\/NE/NhR, X
A S, BREEME, @mREs, WS, \ERNRE, SREMEE) T 3 F£2Ldtbhitnsd (K
1).

31



{ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

B

Kutsujima

EnNE

Hoshinokamijima fos
INEB Y &
Kovashima §

{ S ATNE N

/| T EEB Hachijyokojima
' Tadanasjima
s
Birojima )

Koushima =5
B Koushima
Futanarabijima

B 1. BREEEE=HZ YT A R 1000 DAY LY T I AR AWM. FHEIX, Qg
BEENCATREO S B & 2 N OEE &, BHRHEICE R H 5 & mR O35,
Fig.1. Survey sites of the Japanese Murrelet in the Monitoring Site 1000 Project.
Pictures show Kutsujima in Kyoto-fu and Koushima in Kochi-ken.
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Fig.2. Adult and chick murrelets in a nest on Kutsujima. Murrelet breeding habitats are restricted

mainly to rock crevices on steep cliff.
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Fig.3. An adult murrelet coming back Koushima (or Kojima) at night. Most nests are concentrated on a
grassland slope where murrelets dig nesting burrows.
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Seabird Monitoring in “The Monitoring Site 1000 Project” in Japan
Naoki Tomita

Yamashina Institute for Ornithology : Abiko-shi, Chiba-ken, Japan

Abstract
Since 2003, the Japanese Ministry of the Environment has established about 1,000 study sites in a variety of

ecosystems (i.e., forests, lakes, marshes, tidal flats, and coral reefs) as part of an environmental monitoring program
called the “Monitoring Site 1000 Project” (hereafter, called “Moni-sen”). The aim of the project is to conserve
biodiversity through early detection of environmental threats. As a participant in the Moni-sen program, the
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Yamashina Institute for Ornithology (YIO) has conducted population monitoring for 25 seabird species breeding
on 77 islands at 30 sites. Monitoring has been conducted at about 10 sites each year, with intervals of 3-5 years
between monitoring at each site. Moni-sen reports by YIO are available to the public on the homepage of the
Biodiversity Center of Japan, the Ministry of the Environment (http://www.biodic.go.jp/monil000/index.html).
YIO has conducted Moni-sen surveys of the Japanese Murrelet (Synthliboramphus wumizusume) at 8 islands
(Tadanaejima and Hachijyokojima in Tokyo-to, Kutsujima in Kyoto-fu, Hoshinokamijima in Shimane-ken,
Koushima (or Kojima) and Futanarabijima in Kochi-ken, Koyashima in Fukuoka-ken, Birojima in Miyazaki-ken).
Unlike surface nesting seabirds, murrelet breeding habitats are restricted mainly to rock crevices which make it
difficult to estimate the number of breeding birds on these islands. Little or no information was available on the
status of murrelets breeding on these islands when Moni-sen began. From 2003 to 2012, murrelet surveys were
limited to counting the number of rock crevices with active nests or eggshells. In 2013, we began marking all
crevices with evidence of murrelet breeding to conduct monitoring in a standardized sample of nests every 3 years.
However, there is a problem that we can’t go to each island more than one time a year because we also have to
conduct monitoring at the plural breeding site a year. Unlike most other breeding islands, murrelets on Koushima
in Kochi-ken breed in habitats where the number of nests can be easily estimated. Most nests on Koushima are
concentrated on a grassland slope (~15 m x110 m) where murrelets dig nesting burrows, much like Ancient
Murrelets (S. antiguus). Study plots have been established within the Koushima colony to determine nesting
densities which can be extrapolated over the entire breeding area to estimate the total number of nests.

Key words: Monitoring Site 1000 Project, breeding seabirds in Japan, Kutsujima, Koushima
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Nest monitoring and spotlight survey of Japanese Murrelets in 2012 and
2013 at Eboshijima, Fukuoka Prefecture, Japan
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In 2012 and 2013, the Japanese Murrelet Population Survey Team (currently Marine Bird Restoration Group
(MBRG)) conducted nest monitoring of Japanese Murrelets (Synthliboramphus wumizusume) to understand their
breeding status at Eboshijima, Fukuoka Prefecture, Japan. Breeding population size can be measured with nest
monitoring at small and accessible islands such as Eboshijima.

We also conducted spotlight surveys and tried to compare breeding numbers as estimated from both spotlight
surveys and nest monitoring. Spotlight surveys are the method to estimate breeding populations by counting
Synthliboramphus murrelets attending at-sea congregations at night in nearshore waters around breeding islands.
Eboshijima is a small uninhabited island about 1 ha in area, located between Iki Island (Nagasaki Prefecture) and
Itoshima Peninsula (Fukuoka Prefecture). Cliffs and steep slopes (formed through columnar jointing) surround the
island, while the top is covered by an old lighthouse and associated structures. Small clumps of Oahu sedge (Carex
warfuensis var. bongardii) are found, but no trees. In 2012 and 2013, most nests were found in crevices of artificial
rock walls built to support the pathway to the lighthouse, but a few nests were found in grass clumps. Almost all

U A (— A A AU BRI =) 3 U R TUN TSE B 2R - ST ER),
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nests can be observed at Eboshijima. Twenty-five active nests were found in 2012 and 18 in 2013. Breeding
population size at Eboshijima was estimated as about 20-30 pairs.

An average of 5.0 murrelets (range: 1-7) was confirmed during 4 spotlight surveys (circuits of the island 200
m offshore) in 2012. This figure was considerably lower than the breeding number as determined from nest
monitoring. We could not determine a way to use spotlight counts for estimation of breeding populations (or
numbers of nests). More spotlight surveys at different times of night may be needed to find a relationship between
spotlight counts and numbers of murrelet nests.

1L C®IZ Introduction
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L.

In 2013, the Japanese Murrelet Population Survey Team (JMPST; currently Marine Bird Restoration Group,
MBRG) conducted standardized nest monitoring of Japanese Murrelets (Synthliboramphus wumizusume) to better
understand its breeding status at Birojima, Miyazaki Prefecture, Japan. Baseline data were gathered for hatching
success, timing of breeding and predation, but not for breeding population size. However, breeding population size
can be measured with nest monitoring at small and accessible islands, such as Eboshijima.
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In 2012 and 2013, JMPST also conducted nest monitoring and tried to determine breeding population size at
Eboshijima. We also conducted preliminary spotlight surveys in 2012. Spotlight survey is the method to estimate
breeding populations by counting Synthliboramphus murrelets attending at-sea congregations at night in near shore
waters around breeding islands. We collected data to examine the validity of these two methods (nest monitoring
and spotlight survey) for estimating the population of Japanese Murrelets.

A . ST Study Area: Eboshijima

SR B IR TR B 5 & RIR RSO R 0 Z AR S P 800m, i 42m, WifEK 1 ~7 2 —L
DOMANETH S (Figure 1 L O Figure2). LREN D 72 28T, BOMRITHEREEO G L BFEEDORY
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WTHTMNTe SRS (Carex wafuensis var. bongardii), =4 7 ¥ >~ (Boehmeria gigantea) 72 & D FEAFHN
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Eboshijima is a small uninhabited island of about 800 m in circumference, 42 m in altitude, and about 1
hectare in area (Figures 1 and 2) It is located between Iki Island (Nagasaki Prefecture) and Itoshima Peninsula
(Fukuoka Prefecture). Eboshijima is a rocky island constructed of basalt; the exterior of the island presents a
strange ornamentation of jointed columnar stone pillars and tortoiseshell patterns. On the top of the island there is
a lighthouse built in 1875 (construction began August 1873, first lighting was in August 1875, and all facilities
were completed in February 1876); it has been contributing to the safety of ships in the Genkai area for 140 years.
Vegetation can be seen only around the lighthouse facility, with Carex wafuensis var. Bongardii and Boehmeria
gigantea, but there are no trees.
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WTEALTWD. ZOCHLISL, BETETY I AXANEBELL TV &2l LT RN =520
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Fig. 1. The location of Eboshijima

Fig. 2. Eboshijima

720, 1990 FIZHIEF B TH Y LY U I AXAOERZIERL LIOKHERE (1991 1%, BE (1923) 2555
WEFBTOYIAZADEREN LY T IAXADEGBETHS ) LIEH LTV D.

Kuroda (1923) introduced a record of breeding murrelets when he reported Ancient Murrelets (S. antiquus)
at Eboshijima. This record was included in his papers on 4 breeding species at the Seodo Island Lighthouse, Chodo-
ri-Mampo City, Hwangnam Province, Democratic People’s Republic of Korea (DPRK; North Korea). He based
his report on information from a member of the lighthouse staff, Tadashi Hagiwara (Kuroda 1923; translated by C.
Pell in 2014), in which said breeding Ancient Murrelets were found at Eboshijima, Fukuoka Prefecture, but there
should be only several dozen murrelets breeding there. Other than this document, there are no papers or information
describing the Ancient Murrelets breeding on this island. Therefore Nagata and Onagamitsu (1991), who
discovered nesting of Japanese Murrelets at Eboshijima in 1990, suggested that the record of Ancient Murrelets
nesting at Eboshijima in Kuroda’s paper (1923) should be considered a misidentification of the Japanese Murrelet.

SEFEBETOHI L) 7 IAXAOEEREFIEIL, KH - KEX (1991) OFEICH D LI HE-RED
DIELNREOREITHD. 2D L 572 NAMEED TOMEBIIMOBER M TR LN RO BIETETO
BECThD. 1990 FI12iE, 4 H22 BIZ 11 OFHE, 7 A 22 BICRIBLIINED B0 3 BERRL L, # 14 BSHe
RBIN, TRTHAEOKRETOMETHY, MAREDOE 7 27 T OEOFIVE TEH L TV 5 ATRelkid 7
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WEBRELTND. TORK 1994 F1 21 B, 1995 4R12 19 OFESHB S e A - KT 1995).

2010 SEDBIE VA B — 2 —FIZ L HRENTHON T D (Yamaguchietal. 2016) . JSillE /5 13 ZFH 1 D HLAE
WHhENH 0D, EHEROFHERN S, YArsr—2—0RILIEFHIIThRL TS EDZ & THD (LK
FME).

The main nesting locations of Japanese Murrelet at Eboshijima are in crevices in the rock walls of the
lighthouse buildings. Nesting in such an artificial structure is a feature at Eboshijima which cannot be seen in other
breeding colonies. In 1990, 11 nests were found on 22 April, and 3 additional nests with unhatched eggs were
found. All those nests were in the rock wall crevices. It is unlikely that murrelets breed in cracks in the rocks under
grasses on the north side. Afterwards 21 nests were found in 1994, and 19 nests were found in 1995 (Takeishi and
Takeshita 1995).

A survey using geolocators was started in 2010 (Yamaguchi et al. 2016). Although the size of the breeding
colony of Eboshijima is small, the recapture rate of the banded individuals is high, and the recovery of geolocators
is also going well (N. Yamaguchi, pers. comm.).

AR L FEH 1k Study Period and Methods
FAAIILAUFIZ R 2012453 A 18 H, 4 A 8 H, 201344 A 15 HICEML, ERELTOERE=2Y 71
B, LETDOARY FTA Y —A1F 2012 F0 2 KITFHE L7z
We conducted surveys on 18 March, 8 April 2012, and 15 April 2013. Nest monitoring surveys were done for
all those days and spotlight surveys were conducted on 2 nights in 2012.

2012423 H 18 H (18 March 2012)
09:50~12:15 “EHEE=% U 7 Nest monitoring
19:45~19:54  JHEIAR v 8T A F¥—~A 1HH (200m % 1)8, 2.1km &)
1% round island spotlight survey (200-m strip transect over a total of 2.1 km)
20:16~20:29 JHEIAR Y M T A M¥—~A 2[EH (200m {1z 1)5, 2.1km &)
2" round island spotlight survey (200-m strip transect over a total of 2.1 km)
20:46~20:59 JHEIAR Y T A bH—A 3[EH (200m #E 1)E, 2.0km &)
3" round island spotlight survey (200-m strip transect over a total of 2.0 km)
20124F 4 H 8 A (8 April 2012)
16:51—18:20 EHE=# Y .~ Nest monitoring
20:14~20:26 FEBEAR Y b7 A F—~A 4EH (200m #% 1 &)
4" round island spotlight survey (200-m strip transect)
20:26~20:35 HHRAR Y I A b —~1 1EH (1.5km &)
1* radial spotlight survey (over a total of 1.5 km)
20:48~20:57 HHRARY 8T A M—~A1 2EH (1.5km &)
2" radial spotlight survey (over a total of 1.5 km)
20:59~21:09 HBHHRAR > b F A S —~A 3[EH (1.5km &)
3 radial spotlight survey (over a total of 1.5 km)

||

T =X 7T, Figure3 ISR L7- 4 # FTOMICEIZE A RER2 RN b & O T, RO MREEDH 558001t
DFEMHRHEL SO FTEEZ/NLOT A FTRL LTl &AL, HEADEROER S0 2581203,
R ZONERIL z ek LT,

During nest monitoring, we searched possible nesting areas, such as rock crevices and the base of grass
clumps with a small light, including the 4 locations in Figure 3. If we found incubating birds or evidence of
breeding, we recorded those data.

*

ARy b T A MY—_AE, BRHOEORHOW FICKMICEE DT I AXAHE/NURN O ARy T4
FafoTHY Y b DB AFETHS (Whitworth & Carter 2014) . ST B D 27> B9 200m o FRHE A Hefr
LTHEETS Mt 7 FTAE, BROHBIRGMIZNT o7 PERE LICY —A & 3 [E{TRo 7.

The spotlight survey is an at-sea survey technique using small boats and spotlights to count murrelets
congregating on the water just off nesting areas at night (Whitworth & Carter 2014). We concentrated 4 round-
island surveys on 200-m strip transects and 3 surveys on radial transects.
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FER L EZ2% Results & Discussion
1. 2012 52D HE=% U > 2012 Nest monitoring
(1) #r#ic >\ T Nests found in this year
201243 H 18 HEB L4 A 8 HORERHICHEA LN, HHEOHLmEOMAMTOAE (=)
TA), bl lBEE O0bsmaomflEoe S A7 0KL ()7 B), b& Tk FEl ol & bl
FHBLOE S AT OKHR ()7 C), MAESENPLITAE~ERLZBERVOAE (=) 7 D) D4 7FCTh
7= (Figure 3 XU\ Figure 4). FrH ORI % Table 1 12777,

On 18 March and 8 April 2012, new nests were found at the rock wall area on the southern slope of the
hill (area A); the grasses on the southern slope of the former “government office” (Area B); grasses on the south
and north sides of the "reservoir" (Area C); and rock walls along the sidewalk to the lighthouse (Area D)
(Figures 3 and 4). Confirmations of nests found in 2012 are listed in Table 1.

Fig. 3. The location of the survey areas

Fig. 4. Survey areas
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Table 1. The result of nest monitoring for active nests found at Eboshijima in 2012.

Co@e no. of: Survey Nesting habitat: No. of adults No. of visible Date Remarks
active nest area fresh eggs
1 A rock'wall 1 in incubating not visible 8 April
crevice posture
rock wall . i1 egg without adult
2 A crevice none 2 8 April on 18 March
3 A rock_wall 1 in incubating 1 8 April old eggshelli .
crevice posture membrane visible
4 A rock-wall none 1 8 April
crevice
5 A rock_wall 1 in incubating 2 8 April
crevice posture
under a grass y 2 ;
6 B clump resting 1.In.incubating not visible 8 April 1 (g without ar
3 posture on 18 March
on soil
G (north :rock wall . i1 egg without adult
L side) icrevice none 2 8 April on 18 March
C . .
8 (northwest rock.wall Vin incubatinig not visible 8 April
sida) crevice posture
C
9 (northwest iburrow—crevice inone 2 8 April
side)
G rock wall 1 in incubating
10 (northwest ; not visible 8 April
side) crevice posture
11 c (rlorth rock-wall none 2 8 April
side) icrevice
deep grass e ;
12 C (south |y e ook |1 11 inoubsting | 0 it | 8 Api
side) posture
wall
deep grass P 2
13 c (TSOUth beside rock 1 in incubating not visible 8 April
side) posture
wall
C (south :deep grass 1 in incubating :
1 side) beside stairs iposture 2 8 April
deep grass v 3 ;
15 C (.SOUth beside rock 1 in incubating not visible 8 April
side) posture
wall
16 i (ol none 2 8 April
crevice
17 p |rockwall none 2 8 April
crevice
Adults appear to
18 D rock.wall none 2 (apart each 8 April ihave stopped
crevice other) : )
incubation.
19 D rock_wall 1 in incubating 1 8 April
crevice posture
20 D rock_wall 1 in incubating nekisie 8 April
crevice posture
21 D rock-wall 1 in incubating not visible 8 April
crevice posture
22 i [oskwal none 1 8 April
crevice
23 D rock_wall 1 in incubating not-visible 8 April
crevice posture
24 g jreckval none 1 8 April
crevice
25 D rock_wall 1 in incubating 2 8 April
crevice posture
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2012423 A 18 BIZRBNTBIERIL 3 » DB TH o722, 4 A 8 HITITEFH 25 » DFEMARST bz, 3
A1 HD 3 r A TOHBITITIINSN TR VIR o72Z Lonh, EINIZ DA ANIEE I
DTh5H9. % O3 A I8 HE 4] 8 HORMIZHEINSNIZA, 4 H 8 HIFRTH 3 7 OB TITH LI 1
PAMEIIEN TN ZT Th o7 2 &nnh, EINTELEZEREINTESLT, W ONOBRITITELE—2HE
RS TR T2D s LIV, L L6, 13EAEDINI4 A8 AETIZEINESNZ L Bbh 5.
RS, 47 8 HRFRUTIIEA 23 A b 7 i D EIITE 7 BT LR > TR T2 D720 5. B 5 < 2012
FOBIEFETIL 2530 » TOFHRBH -7 b O LHfEHEND. 4 7 8 B E TITIIHHMLITRRD SR d >
7o UL, 15 BTt ORGSR R b, £ORITIHME LIz TaetErdH 5. fudMEER B 5T 2 Jio
HMFA ST 6 ETIE, FORIIH L L7-FREMEIZ W T T & WV 2 20, JIREERAE 5302 1 I H R
RHNT 3 BICHOWTIE, BIHNTEIIRTER L THRWVD, b9 1IIRGRD bRRn Tt bDT, ZORKIC
L L7 FTREPEIC DWW TUET & ARV, &Y O 1T HRIZOW T, 293 TEEL T Tl st
RoTeZ emb, FUIX LR 272 Th A ).

A total of 25 active nests were documented on 8 April 2012, compared to only 3 active nests on 18 March
2012. Egg laying had started only a few days before 18 March, because all 3 nests had only one egg, which was
not being incubated. While many eggs were laid between 18 March and 8 April, egg laying was not yet
completed on 8 April. At 3 active nests, one fresh egg was found and eggs might not have been laid yet in some
sites. However, it seemed that most eggs had been laid by 8 April because few old nest sites with eggshells were
found on 8 April. We suspect that between 25 and 30 nests were present at Eboshijima in 2012. No hatching
had occurred by 8 April. However, 15 nests were attended by incubating adults and were likely to hatch. At 6
nests, 2 unattended eggs were found but we could not determine if they would hatch or not. At 3 nests, only 1
egg was present and egg laying apparently was not completed, or one egg was not documented and we could
not determine if they would hatch or not. At 1 nest, eggs were moved apart, could not be incubated, and likely
did not hatch.

BRE LTHDE, 1FEALEDH (n1=20;80%) IXAHEOTEMICASN, 58 (20%) 13HT 6 TRONZ
FEAEDOAEPOR (n=10) 13, MEHOAEO FHTRONZ. ZOMIOAEE, (52808 &
FFIEL7DITELNTZDT) EROERDOEE SHRLRCARR L TELNLZL I THD. TATERIZE L
ZL OFTEHPEET D, SEITITEOLL2@mBOMMUOFAEIZH Y, ZOAEIIFIZ OT EMMBHFEEL, §
STENITAEPNE D TV D, o 5 BIFESROAETICSH Y, MOMIITAERRALE DL TV L2, FIH
TELERITE L= EMITT LA LRV, HROOREFZOMEGEOAEEHEL TELTHNT, FEMOR
LTV ERmOAEDOEHNICEWT, B b MR EBEE L L T D,

Overall, most nests (n = 20; 80%) were found in rock wall crevices. However, 5 nests (20%) were found
in grass clumps. Most of the rock wall nests (n = 10) were located in the lower southwest rock wall. This rock
wall was less tightly constructed (apparently because it was built to support the pathway) and many suitable
crevices were present. Five nests were located in the tower platform south wall and many crevices were also
present in this wall, partly because part of this wall was falling apart. Five nests also were located in the rock
wall at the west end where part of the wall is falling apart, but fewer suitable crevices were available in this area.
Grass nests occurred in association with the west end wall and provided additional nesting habitat where
crevices were limited.

Fig. 5. Nest in a rock crevice and an incubating Japanese Murrelet.
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(2) #HEIZ2WT Old Nests

U7 A3 H 18 RTINS 6 » DR E 1 OFESRONIZ, 41 8 AICIZ2 » OERE S O
BRPR LN 4 A 8 B ETIHLANCHEONICERGFOZ L A EBHESASNIZL D Tho7z. 4 1 8
B AR IXEAR O IR I FEIR S e in b Liv7euy, 13 L A E DBLITTIE 2011 4E2 5 2012 4RI THR T
DEEINTZEEDL ) ThoT.

Area A: On 18 March, 6 old nests with eggshell fragments and 1 active nest were found. On 8 April, 2 old nests
and 5 active nests were found. It appeared that most previously used nest sites had been reoccupied by 8 April
and a few more eggs may have been laid after 8 April. Most sites appeared to retain eggshell fragments from
2011 to 2012 in this area.

YT B: ZOXETITERIIR N7z,
Area B: No old nest was found

TYT7C:3H 18RI yOHEE 1 » OFRAELNIZA, 4 A8RITIEL yOHEE 9 »r OFEAALI
7.

Area C: On 18 March, 3 old nests and 1 active nest were found. On 8 April, we found 1 old nest and 9 active
nests.

Y7 D:3 I8 RICHEA DD | » OHRIZT NSN3, 4 1 8 HIZIF 10 7 OFEB LoD, HH]
W7o,

Area D: On 18 March, only 1 old nest with eggshell fragments was found. On 8 April, 10 active nests and no
old nests were found.

Y7 ADRRDE 3 7 18 HE 4 7 8 HITINRA DD RN 1 2T R o7, BRICE LSO T
ESRIFIT LA EFEL TR T

North side cliff of area A: On 18 March and 8 April, only 1 old nest with eggshell fragments was found, but
few suitable crevices were present.

(3) W&IZ>\T Predation
YT A:3 A 18 HICHELIEEIMMP K72 1 POI AV UIZAXAOEENR L, /~Yv 7 (Falco
peregrinus) (2B ENTZL D THOZ. MATYIAXAFHOEN 2 #» T C, XLy b1 I CROMN- 72,
4 A 8 HIZMEOEIIR 6o,
Area A: On 18 March, a head and feathers of a Japanese Murrelet were found that appeared to have been killed
by a Peregrine Falcon (Falco peregrinus). In addition, we found murrelet wings in 2 different locations and a
pellet. On 8 April, no predation was found.

Y7 B:3 18 HL 48 RICIFMRERDEINILLNRA-T.
Area B: No predation was found on 18 March and 8 April.

TUF7 C:3H 18 BIZ 1 PO/ A X F (Accipiter nisus) DIEEEN R0 o7, 4 H 8 BIZITHHREDEMITIR S
niehoio.

Area C: On 18 March, a carcass of Eurasian Sparrowhawk (Accipiter nisus) was found. On 8 April, no predation
was found.

TY7 D:3H 18 HIZITHEOEMIIR b Rno7c. 4 H 8 HICHA TERWHEL G2 7 DXLy b2
Homh, 13DA Y e d KU (Monticola solitaries) DA E DT X6 A o0v-o 7.

Area D: On 18 March, no predation was found. On 8 April, 2 pellets with unidentifiable feathers were found.
One dead Blue Rock Thrush (Monticola solitaries) also was found in a rock crevice.

U7 ADIMDE : 3 H 18 BICE THAOMICEDLNZ 1 » OV T HOHE G I2ET) NAEOIMUDE

DOTEFTROM -7, B 1T RBRROM L THHEBICERF 2 HIF CEZEEERI L7z, I AXAEHD | xtOR
NHEEDOELS TROM -7, 4 H 8 BICb AV 7 OBITEE T 4 5152 & 6 1R E2 L Tun-
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North side cliff of area A: On 18 March, a Peregrine Falcon nest was found on the edge of the cliff outside the
rock wall. The nest had eggs, partly covered by grass. An adult was flushed off the nest and circled with much
calling. One pair of murrelet wings was found near the rock wall. On 8 April, the falcon nest was still active,
with 4 eggs and an attending adult.

(4) HHBEIZ oW TOER Nesting Habitat Notes

3 4 18 HIZ Whitworth (%, = U7 A O FHOAEE TOREHITHKRREOE DT EMITOW TR AN
HRACH LT MM Ronb ol ZOBRIIHABHOER R oNLR, BEL A TDHDTHHS ).
4 7 8 HICZIEBIZ, =V 7 COTFHKI 10m 2 H v I ZZXAMH 1 P H -> THRA TIT D& LD, Carter
DEDAE AR AERICE LT EHITRO» LT, BELL AEHOTEMMPORUNL 726D THA .
BRI E, KVBENTZGIN S Rl L THXT LA, BRIREOEDTEMITE Thdhhol.

On 18 March, Whitworth searched for natural rock crevices on the rock slopes below Area A as far down

as the lower walkway, but did not find any suitable crevices. Mammal feces were found and collected, possibly
from a cat. On 8 April, Okabe saw 1 murrelet fly out to sea from about 10 m below Area C; Carter investigated
this area but did not find any suitable crevices, and possibly the murrelet had departed from a rock wall crevice.
More distant visual inspection of rock slopes from paths and the boat also suggested that few if any natural rock
crevices were present.

REFZAS, A hY 7 I AR A BRI T OTE ETHE L TR, TEERICE > TRTOR
REENLVBRINTCLE SO TIERNA 90, A U IRAXATHREOROTEMAERIE LTHIH
THILILE-T, BETECOEBRAME CEIZOTHS ). AHIIHNE IO TWAHOT, MEDOHER
DEDOTEMITLART, BUENR2 Y OROERICHE LIz AHOTEMAFATE TV D, 202 FE T, &
BICHE Lm0 TEMOIIFLEALE, HrA ) UIRARXRAZL>THEREERTLEY, WL 500K ITAE
DI DEF BIZER L TV e

We suspect that Japanese Murrelets historically nested on the top of the island, but that all nesting habitat
was removed through lighthouse construction. Murrelets were able to continue nesting at Eboshijima by using
rock wall crevices. As rock walls have started to fall apart, a greater number of suitable rock wall crevices likely
are available at present than natural rock crevices in the past. By 2012, most suitable rock crevices were
occupied by nesting murrelets and some adults nested in grass clumps near rock walls.

FHIL S &b ST ECM B OHH, LS OITEE TOIEDTDICE BN, BIE, HTEIXEL
HOREBIZHY, ZINb—BRIEVWEBIZIEZO®MRH LS. ZhbDEBEEED-OIT, BOAKRDIE k-
I DN T LE ST L DICRA D, AEMDITIERDES O AL TREDOEHEZ RS E L
WIZEBNTZEOITHRRD.

Rock walls were originally built for the lighthouse tower, lighthouse buildings, and the main pathway to
the landing. Currently, a light tower is located on the highest platform and two buildings exist on the next
highest platform. It appears that the top of the island may have been blasted off to create these two platforms.
Rock walls appeared to have been built to increase the size of the platforms, by filling in the areas between the
walls and the natural rock.

2. 2013 FFDEEE=4F Y 7 2013 Nest monitoring
201344 A 15 HOERE=X 1 > 7 TOHPEOMEZ IR A Table 2 12777,
Confirmations of nests found on 15 April 2013 are in Table 2.

2013 FFOFRAE TIE 18 BMER STz, 2012 FDMERRML LT DL, = U7 A TS B 9B LML
2O L, =V T CTIXOEMND 48, = U7 DTIHI10 Bnn 5 BEFRL Tz, E72 2012 4510 1 B
WENTZT YT B TR SN ah -7, 2012 4 L RERICAHE OB TOEER Lo 7ops, EREIED LT
Wz,

ERIZOWTIE, IMRA DS TR/ 2 7 FT, FIMHDOASTZ 1 7 OHWINDBH 2 1 BOFE 3BT T
FTRT=IVT ANTH-7z. 728, U7 DOFRL I CiIENIZHOINL » 3G ENR TV

A total of 18 active nests was confirmed in 2013. Compared with the data in 2012, numbers of the nests
increased from 5 to 9 in Area A, but were halved in Area C (9 to 4) and D (10 to 5). No nests were found in Area
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B, which had 1 nest in 2012. As in 2012, there were many birds nesting in rock wall crevices, but numbers of nests
had decreased.

As for old nests, we confirmed 3 old nests (2 nests with eggshell fragments and 1 nest with an egg that was
cracked). All these 3 were confirmed in Area A. There was an old broken egg in a new nest in Area D.

Table 2. The result of nest monitoring for active nests found at Eboshijima in 2013.

Coc?e no. of;  Survey Nesting habitat; No. of adults No. of visible Date Remarks
active nest area fresh eggs
1 A rock'wall none 1 15 April
crevice
2 A rock‘wall 1 in incubating 1 15 April
crevice posture
3 A rock.wall _— 1 15 April old eggshell‘ _
crevice membrane visible
4 A  irockwall none 2 15 April
crevice
5 A rock‘wall 1 in incubating 2 15 April
crevice posture
under a grass Bhicw )
6 A clump resting Lin incubating not visible 15 April
. posture
on soil
7 A under boulder | in incubating not visible 15 April
posture
rock wall 1 hatched . ibroken in half with
8 A : none eggshell 15 April .
crevice bloody veins
fragment
under a grass it ;
9 A clump resting 1 in incubating not visible 15 April
¥ posture
on soil
10 C (porth rock.wall 1 in incubating rot it 15 April
side) icrevice posture
11 G (.north rock.wall none 2 15 April
side) icrevice
12 C (porth rock_wall 1 in incubating 2 15 April
side) icrevice posture
13 C (por‘th rock.wall none 1 15 April
side) icrevice
14 D rock.wall 1 in incubating 2 15 Apsil
crevice posture
5 p (reskval 1 in incubating | .+ visible | 15 April
crevice posture
16 D rock_wall 1 in incubating 2 15 April with an old broken
crevice posture ege
17 D rock‘wall 1 in incubating 2 15 April
crevice posture
18 D rock.wall 1 in incubating 2 15 April
crevice posture

3.2012EDARy kT A M¥—~A Spotlight Surveys in 2012
FIZHIE, 201243 H 18 AL 4 A 8 AL, BIEFEOEMTHRBRICAR Y b T4 b —A 25EfE L
7o UFICEDORRZ 7T, SENTEROREFRECEED D TR LA TWo29, EROBIM &2 7R3 721
k<.
We conducted preliminary spotlight surveys on 18 March and 8 April in 2012. The results were as follows.
Since the number and duration of surveys were extremely limited in this study, we only outline the results.

FBIEEBRRY TG A bY—~4 (3 A 18 B 19:45~19:54, Figure 6)
WELIZ PR T, BUE 10~12 / v b, /INERAENSIHEEIL 3~4 7 c— bk (09~12m), HEIZ 18:29,
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HOHIZ 03:31 ThoTo. FEFHAETIC 6 POV I AXAFHEREHL, €O HO 2 PUIHRICV L) 72
ARATIole. 2O —A OBLEHT, B35 200m O BAGHLT~ L BB L TV HERIZ (19:39~19:45),
2PDT I AXAFEB R ST
Eboshijima Round-Island Spotlight Survey #1 (18 March — 19:45-19:54, Figure 6)

Survey conditions were moderate with winds 10-12 kn and 3-4 foot (0.9-1.2 m) waves with small whitecaps.
Sunset was at 18:29 and moonrise was at 03:31. Six murrelets were noted during the round-island survey and 2
murrelets were definitely identified as Japanese Murrelets. Before this survey started, we saw 2 murrelets on
the way to the 200-m offshore starting point of the survey.

E2EBEEARARY hFA b¥—-1 (3 A 18 H 20:16~20:29, Figure 7)
WHIEFE L. TROU I RAZXAEPBESN, 2050 I PNIERICA LY T IZAZATH-72. 1 3P0
U I AXAFDFEREPNTZR, BEISNIEEDO DS LR,
Eboshijima Round-Island Spotlight Survey #2 (18 March — 20:16-20:29, Figure. 7)
Weather conditions were the same as for Survey #1. Seven murrelets were observed and one was heard
(but this bird might also have been seen). One murrelet was definitely identified as a Japanese Murrelet.

BEIEBEIARY b FA b —1 (3 H 18 H 20:46-20:59, Figure 8)

WHLEFE T, 1P RAT O I A X VEAPBE SN, /2 B TOMRE LV bikicdhoTo. BRD
BABE) LIRS B R DNIZD T — A R TRICKHITHIL LT, 21:03 725 21:07 ETHEFEZMZ 5 L
L7y, UIAXAHOFIME M2 d oz, BUIZRERNED D > T2 b LIVRWR, FA7z b OF AR
M, EMEEORAS Y a— ks TEAESNT.

Eboshijima Round-Island Spotlight Survey #3 (18 March — 20:46-20:59, Figure 8)
Weather conditions were as for Surveys #1 and 2. Only one flying murrelet was seen. After the survey and
before we went back to the harbor, we listened for any vocalizing murrelets near the island from 21:03 to 21:07
but did not hear any murrelets. This suggested that no birds were present at the time. Four minutes was a short
period for a murrelet call survey; however, the duration of our survey was limited by availability of the boat
service.

FBAERBEARARY hFA b¥—-1 (4 H 8 H 20:14-20:26, Figure 9)
WD C, B 8~12 / v b, /NS g RN BT 1.5m. 21:09 D FEIY—_A OfEb Y T, A
EAR BNl 6 PO Y I A XN EE SN,
Eboshijima Round-Island Spotlight Survey #4 (8 April — 20:14-20:26, Figure 9)
Survey conditions were moderate with winds 8-12 kn and 1.5 m waves with small whitecaps. The moon
was not visible until the end of the radial transects (below) at about 21:09. Six birds were counted.

BHRAR Y T4 b —1 (4 H 8 H 20:26-21:09 DREIZ 3 FE~DHIIRFAA & 5, Fig. 9)
3HMD 5 BE 15 (20:226~20:35) TiE Y I AXAFUIR G2 h -T2 552 51 (20:48~20:57) TiE 2
PO IAXZENRRALNTN, ZUOIEFKRTERO 1 2URNTHY, BEY—A OFIZT Y > S|
Kvd LavZaws. 853 J51 (20:59~21:09) TE3 PO T IAZXAFRR SN, 1 PDOT I ZAZXAFDFE DD
nic. oL, ZUBIEHGED 1| 3N TH 70T, EARY—_A OFICH 7 b SN@RkThH o720 b
L, 1 HFm e 3 FETERY—<A D Nt 7 Mpbpflcm o TRB I, 32 FhidEicm-o
TELEEIY—_A DTk FTHKRT Lz, BIEHEIRY—_A BT T2 E TR o7,
—fRAREISR E LT,
(1) BBV T IRARAPMELITEE > TOESINLEEFBOMETH L L OO,
Q) WAV UIRZXADIZEALEE, BIZTTIZER-TLESTD, e, BEBICELRE-,TE T
RONDELLNTHAD.
(3) Fo, BRTEIEHBORBICEART, ARy FF A4 M—A1 TIIHEBADEOMEE LR SN Th3,
BROEBE R D10, 5% I —BOWENLETHA .
Eboshijima Radial Spotlight Survey (8 April- 3 radial transects at 20:26-21:09; Figure 9)
No murrelets were seen on radial #1 (20:26-20:35). Two murrelets were seen on radial #2 (20:48-20:57),
but they were seen within one minute of the end of this transect, so these birds also may have been counted on
the round-island survey. Three murrelets were seen and 1 murrelet heard but not seen on radial #3 (20:59-21:09),
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but they were seen within one minute of the start of the survey, so these birds also may have been counted on

the round-island survey. Radial surveys #1 and #3 were begun on the round-island transect, while radial survey

#2 ended on the round-island transect. The moon was not visible until the end of the radial transects.

General impressions were:

(1) Murrelets seemed to attend at-sea congregations only close to the island;

(2) Most murrelets appeared to arrive shortly after dark and fly up to nest sites after a short period of time on
the water. Alternatively, more murrelets may have returned after 21:00; and

(3) Relatively small numbers of birds were seen in comparison to the number of nests found; however, more
surveys are needed to account for nightly variation.

Fig. 6. Eboshijima round-island spotlight survey #1 Fig. 7. Eboshijima round-island spotlight survey #2
on 18 March 2012. on 18 March 2012.

Fig. 8. Eboshijima round-island spotlight survey #3 ~ Fig. 9. Eboshijima round-island spotlight survey #4
on 18 March 2012. and radial spotlight survey on 8 April 2012.

ARy T M P—_ADELED

2012 D 4 EDOE—JABD ARy F T A bP—Af TIEEE 5P @ : 1-7 P23, BEHROAR Y hF7 A1 k
PR THREDRNEDO I LAY U I ARAREREINTZ. TRHTXTOMEIE, BRE=Z U Ihbif
E SNBSS (BRI T D &, ETHLhR0nb0THY, Flbld, ARy FIFA MY —A D%
Uy M A EEEARROHEEICEAT A FEERET I N TE R oM. ARIOARY hTA =1 DE
MERFENE, MO T v — & —ATHEZe RIS L o THIFR &4, 19:45-21:09 ORI FE S vz, ERRERIE, L0 L
AT R EB/DICDDUAFED—DTHL ZENLEHOMFABUETHA S . BIZIE, ARy T4 b¥F—
A OFER B E R 2 HEET DRI, BB, Mok s boav=—0bOMERELiE, BIEEA - IR
BRI SR OER BT 5720, ZNUHOERIZOWVWTOABROBRMNHLETHA ).
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Summary of the spotlight surveys

An average of 5.0 murrelets (range: 1-7) was confirmed during the 4 round-island spotlight surveys (200 m
offshore). Very low numbers also were counted during the radial spotlight surveys in 2012. All spotlight counts
were considerably lower than the breeding numbers, as determined from monitoring nests, so we could not
determine a way to use spotlight counts for estimating breeding populations (or numbers of nests). All spotlight
efforts occurred between 19:45 and 21:09, based on availability of the boat service. Better timing is one of the
most essential factors that could result in better counts. Furthermore, when estimating the numbers of breeding
murrelets from spotlight counts, various other factors should be considered, such the stage in the breeding cycle,
distance of the transects from colonies, width of the transect, the ratio of breeding and non-breeding murrelets, and
perhaps other factors.

#% Recommendations

HEFSHEFHETH LY TIAZXAORMNGERE=4Y 77077 MPRREND~NE 2 L2 fET
5. BETEIEIAN LY TIARADERE=F ) L TIZONWTHRATRREDOEFITH LS. B~DT 7B ANRN
RVEST, BIIFITAHEOBO®KNTEMIZHD.

BIE BB 0T,

(D3 AK, 48, s AT LD L 3~4 BIOREREIC X 5 F R EHE RO,

3 ARN»E T AOIDIZNT TO 2 MAED, ~—27 SHIEREFTTONET A b2~ T2 R Dl & IAZ

(DN R T aATRbiRN ), Ny R 7R 2L SR SRV ENLEETH

%) T X DI R L BIHA 7 2 — L DR,

B) A REMTDAR Y RIA Y —_AIZ LD AT MR EHEE L Dk (B REEEEEcE o0
DA TDO AR Y 8T A Y=o OFREREHFEST D L CTHEFICEETH D) IZOWT, T—FINE
TR, ML CE=F VU T THZENEFIIRLSTHD.

Mz T, FAEEILFEIC,

4) BEGIOAEPE L TEREEOEEPEEZ VLS, AHOREERLZRETHDL L,

5) FRDE=FV > 7 LA EDRED - DI A LR AR T ITARETH D Z L 2 HLET 5.

We recommend that a long-term nest monitoring program for Japanese Murrelets should be developed at
Eboshijima. This is the best location in the world for nest monitoring of Japanese Murrelets. This island is
relatively easy to access and murrelet nests are mainly located in shallow rock crevices in rock walls. At this
location, it is very feasible to measure and monitor:

(1) Annual population size, with a minimum of 3-4 complete nest surveys in late March, April and May;

(2) Hatching success and timing of breeding, with nest checks of individually marked nest sites every 2 weeks
from late March to early July. Adult murrelets should only be viewed with a small flashlight; it is important
that adults not be handled, to prevent abandonment of eggs due to handling. Nest checks should include
visual or hand examination of unattended eggs and eggshell fragments in nest sites; and

(3) Numbers of murrelets on spotlight surveys under various conditions, for comparison with numbers of active
nests. This is very important for validating spotlight surveys at other islands where total nest counts are not
possible.

In addition, we recommend that:

(4) Rock walls on Eboshijima should be stabilized so that they do not fall apart any further and cause a loss of
Japanese Murrelet nesting habitat; and

(5) Artificial nest sites should be installed, to facilitate access to a sample of nests for future monitoring and
research.
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Abstract

Every year large numbers of Japanese Murrelet (Synthliboramphus wumizusume) carcasses and depredated
eggs are found on Birojima. The depredated eggs lack the serrated edges characteristic of rodent predation and the
carcasses have bare, intact breast bones typical of the work of an avian predator. The purpose of this project was
to determine the type of avian predators that prey on Japanese Murrelets on Birojima and to assess the extent to
which this predation occurs. We implemented several techniques to answer these questions. We set out cameras at
11 sites for varying amounts of time between early January, 2016 and mid-July in areas where Japanese murrelets
are known to nest. In addition to the camera work, we carried out surveys of potential avian predators from the
lighthouse on Birojima on 20 April and 17 July in 2016 and made observations of crows commuting to the island
from a vantage point on Mt. Tomi, north of Kadogawa and a few other places in the vicinity. Furthermore, we
surveyed the island for avian predator nests and counted depredated eggs and carcasses in seasons of 2016 and
2017. We also reviewed monitoring projects done by the Biodiversity Center of Japan (BIODIC), which started in
2004, other project done by Japanese Murrelet Population Survey Team (JMPST) of the Japan Seabird Group
(JSG), and personal information. The cameras took over 13,000 photos of 15 identifiable species of birds. Several
photographs were taken of Large-billed Crows (Corvus macrorhynchos) and Carrion Crows (C. corone) preying
on Japanese Murrelets and one photo of a Large-billed Crow with an egg in its beak. We found many Black Kites
(Milvus migrans) and Large-billed Crows during the lighthouse surveys and fewer Carrion crows. We confirmed
that there were regularly 2 active crow nests on the island and a possible third nest. At the one of active nests, there
were about 30 or more carcasses in the vicinity. We estimated 60 -150 murrelets are depredated by 2-3 pairs of
crows every year. Relatively high numbers of murrelets seem to be killed by relatively small numbers of crows at
Birojima. We did not see crows travelling to the island during our mainland surveys. It is likely that a few
individuals of crow have become specialists on Japanese Murrelets. Both cameras and on island surveys for avian
predators proved to be effective techniques to assess predator identity and pressure.

Key words: Japanese Murrelets, Large-billed Crow, Carrion Crow, predation, camera, Birojima

Introduction:

Every year large numbers of Japanese Murrelet (Synthliboramphus wumizusume) carcasses and depredated
eggs are found on Birojima, near Kadogawa, Kyushu. We suspected that avian predators were responsible for the
predation because the depredated eggs lacked the serrated edges characteristic of rodent predation and the carcasses
had bare, intact breast bones typical of the work of an avian predator. In addition, high levels of Large-billed Crow
(Corvus macrorhynchus) predation has been documented at Birojima, (Ono et al. 1994). The purpose of this project
was to both determine the types of avian predators that prey on Japanese Murrelets on Birojima and to assess the
extent to which this predation occurs. We implemented several techniques to answer these questions. We deployed
motion sensitive cameras to determine the identity of the avian predators. We carried out island surveys for nests
of avian predators. We made counts of potential avian predators from the lighthouse on Birojima as well as counts
from the mainland at sites close to Birojima. The purpose of the mainland observations was to see if crows or other
avian predators could be seen commuting to Birojima from mainland roost sites. Lastly, we counted carcasses and
carried out nest monitoring of murrelets.
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Methods:

1.Camera Traps

We used Bushnell motion sensing cameras for this study. We set out 11 cameras at 8 sites in 2016 (Figure 1).
The camera sites were placed in areas where Japanese Murrelets are known to nest or in places where carcasses,
depredated eggs or feather piles were observed or near suspected crow nests (Figure 2). The cameras ran from
early January to mid-July 2016.

Fig. 1. Yutaka Nakamura setting up a motion sensing
camera in Japanese Murrelet colony on Birojima. Photo:
N. Karnovsky

Fig. 2. Harry Carter examining Japanese
Murrelet carcass. Photo: N. Karnovsky

2. Visual Surveys for Avian Predators

Fig. 3. Harry Carter, Kuniko Otsuki, and a member of the Coast Guard survey for avian predators
from the lighthouse on Birojima. Photo: N. Karnovsky.
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Lighthouse

In 2016, counts of crows were conducted at the lighthouse on Birojima (20 April and 17 July) (Figure 3).
The lighthouse is located at the highest elevation of Birojima (75 m) and is about 11 m high. The roof of the
lighthouse is slightly above the tops of most trees in this area. A door allows access to the roof of the lighthouse
where an observer can view the top of the tree canopy, some coastal areas, and waters around most of the island.
We counted birds seen or heard every 5 minutes. We used binoculars (Vortex Viper 10x42; Nikon 8x32) during
these surveys.

Mainland:

Surveys for crows commuting to Birojima from the mainland were carried out at Mt. Tomi, north of
Kadogawa on the 22nd April. Mt. Tomi is located about 3.5 km NW of Birojima. Surveys were carried out from
the picnic table in the parking lot at dawn (05:20-06:40) and dusk (17:05-18:25). We found that it was possible
to observe birds in the Mt. Tomi area (including forested areas below the parking lot and the parking lot area),
and on Birojima, Nakabae Rock, and breakwaters off the entrance to Kadogawa Harbor from this vantage point.
We also carried out supplementary surveys at Umagase (21 April), Yasuiga Hama Beach (22 April) and other
locations. Counts were conducted over a period of about 60-80 minutes and included scans every 5 minutes of
all visible areas from the vantage point with a spotting scope (Kowa 30X).

Nest Surveys

In addition, we searched the island for crow nests on 20 April, 23 April and 16-17 July and compared our results
to those of the Biodiversity Center, Nature Conservation Bureau, Ministry of the Environment (BIODIC) in
2011 (BIODIC 2012) and 2014 (BIODIC 2015).

Nest monitoring and Carcass Counts

We counted murrelet carcasses on 20 April, 23 April and 16-17 July, 2016. We compared those data to
those collected in 2011-2014. In 2016, we monitored 33 nests of Japanese Murrelets on the north side of
Birojima to measure hatching success and predation. We compared those data to 2013. In 2013, 27 nests were
tagged in plots under the forest canopy in the same general area (Whitworth et al. 2014). Four of those nest
sites were monitored again in 2016.

Fig. 4. A Carrion Crow with a murrelet it has killed.
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Results
1.Camera Traps

The cameras took over 13,000 photos. Many of these photos had been triggered by waving vegetation,
however photos of 15 identifiable species of birds were taken. In March, two photos were taken of a Large-billed
Crow with something white and fluffy in its bill which we suspected was a murrelet. Then in April, a Carrion Crow
was photographed killing a murrelet (Figure 4) and a Large-billed Crow was photographed either stashing or
retrieving a murrelet. There was one photograph of a Large-billed Crow with a murrelet egg in its beak in April.

2.Visual Surveys for Avian Predators

Lighthouse

On 20 April, we surveyed from the top of the lighthouse from 13:20 to 14:24. The most common birds
observed were Black Kites and Large-billed Crows. One to four Large-billed Crows were observed per scan; a
few appeared to perch in trees near the SE end of the island (Table 1). A pair of Peregrine Falcons (Falco
peregrinus) appeared to be breeding at Birojima and were observed landing on the cliff on the SE side of the
island. Osprey (Pandion haliaetus) and Black-tailed Gull (Larus crassirostris) also were noted. At least 9 surf
fishermen were noted around Birojima from the Tomoyuki Maru as it passed around the island. During the count
from the lighthouse, we did not observe Carrion Crows but we observed 2 Carrion Crows flying above the
canopy after the survey at 15:40. On 17 July, we counted potential avian predators from 12:10 to 13:45. The
survey was stopped between 12:55 and 13:18 because of heavy rain. Only Large-billed Crows were recorded
during the counts, with 1-5 per scan. For further details on these surveys see Otsuki et al (2016).

Mainland Surveys

During the mainland surveys for avian predators we found crows in the Mt. Tomi area, and 1 or 2 were
seen at Birojima, Nakabae Rock and the breakwaters. Six crows flew SW from the Mt. Tomi area toward
Kadogawa, and 2 crows flew east into the Mt. Tomi area from the direction of Kadogawa. Mt. Tomi appears to
be a roosting location but we could not determine how many birds might roost there (Otsuki et al. 2016).

Nest Searches for Avian Predators

In 2016 and 2017 we confirmed that were two Large-billed Crow nests on the island and a possible third
nest (Figure 5). In 2016, the two nests were about 100 m apart. The nest number 1 mentioned was active and
attended by two adult Large-billed Crows on 23 April, 2016 (Figure 5). Through the entire breeding season in
2016, within 30 m from this nest, 31 murrelet carcasses, 4 murrelet feather piles, 4 murrelet eggshell fragments
(including a depredated egg), and one leg of a Wood Pigeon (Columba janthin) were found. No murrelet
carcasses were found below the second nest or anywhere else on the SW part of the island; only one carcass

Fig. 5. Locations of crow nests on Birojima in 2011, 2013, 2014, 2016- 2017
(including Black Kite nests).
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was found between the nests. It is possible this second nest was not active. In 2016, 41 murrelet carcasses were
found on the beach (the area D). It appears that Carrion Crows catch the murrelets in the colony and then
consume them on the beach (Otsuki et al. 2016).

In 2017, 26 murrelet carcasses were found in the area B where 31 carcasses were found in 2016. There
were two Large-billed Crow nests in the area B, and it was possible one of two was active. In the area D, 30
murrelet carcasses including 2 chicks were found in 2017. One crow nest (number10) was found in this area (N.
Nakamura, unpublished data)). This nest was suspected to be a Carrion Crow nest.

3.Nest Monitoring

In 2016, in 18 of the 33 nests monitored, at least one egg hatched. In 2 nests, eggs failed to hatch. In 13 nests,
eggs were missing; no eggshells were found inside or outside of the nest site. We assumed that these eggs had been
removed by crows. Hatching success was lower in 2016 (55%; n = 33) than in 2013 (77%; n=26) (Otsuki et al.
unpublished). Similar low hatching success (55%) also had been found in 1993 when high predation also was
recorded (Ono et al. 1994).

Conclusions

The multi-pronged approach we took to understand sources and rates of predation of murrelets provided
several new insights. The camera traps revealed that both Large-billed Crows and Carrion Crows prey on murrelets.
Nest searches for those predators confirmed that some of the Large-billed Crows were nesting on the island.
Likewise surveys from the lighthouse were effective in providing a sense of the high level of crow activity on the
island. We did not find our mainland surveys to be very useful however they did provide some information on
crow activity in the region. Assessing nest fates showed that high numbers of eggs are taken by avian predators.
Overall, avian predation of Japanese Murrelets is a significant source of mortality. Otsuki at al. (2016) estimate
that each resident Large-billed Crow pairs take 60 — 150 murrelets per year. We found that Carrion Crows are also
responsible for high levels of predation. There were many carcasses near the suspected Carrion Crow nest. Crows
likely brought murrelets around their nests to consume or Carrion Crows roost on the mainland or nearby rocks
and commute to the island to forage on murrelets. It appears that there are a few crows that have learned to
specialize on murrelets however this should be studied further.

Directions for future research

In the future, the Japanese Murrelets would benefit from further study of avian predators to determine how
widespread the behavior of eating murrelets is amongst crows in the area. In carrying out this study we noticed
that crows often attend sites where fishermen have discarded bait. Keeping bait inaccessible may deter crows from
discovering the island. Crow populations have likely increased in the Kadogawa region as they are known to thrive
in areas where they can access food in trash cans. Increasing the number of covered trash bins could help to reduce
the number of crows in the region.
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Fig. I. Map of Okinoshima Island and Koyashima Island
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