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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
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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.
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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.

FAZH . ST Study Area: Eboshijima
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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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Fig. 1. The location of Eboshijima

Fig. 2. Eboshijima
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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.
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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, EMELTOERE=2Y 71
B, LETDOARY FTA Y —~A1F 2012 F0 2 KITFHE L7
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 “HHEE=%# U 7 Nest monitoring
19:45~19:54 JHEIAR v 8T A F¥—~A 1HH (200m {1z 1)5, 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)E, 2.1km &)
2" round island spotlight survey (200-m strip transect over a total of 2.1 km)
20:46~20:59 JHEIAR > 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 . Z Nest monitoring
20:14~20:26 FEBEARY 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 F TR 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
LTHETS Mt 7 FTAE, BROHEIRGMIZNT ks 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 ObsmaomflEOe S AT OKL ()7 B), b& Tk FEl ol & bflo
FHEBLOE S AT OKHR (V7T C), MAESENPLITAE~ERLZBEROOAE (=) 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.

Coc?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 : 1 egg without adult
2 A crevice flons 2 8 April on 18 March
3 A rock'wall 1 in incubating 1 8 April old eggshell' '
crevice posture membrane visible
4 T none 1 8 April
crevice
5 A rock.wall 1 in incubating 2 8 April
crevice posture
under a grass L . .
6 B clump resting 1 in incubating not visible 8 April 1 egg without adult
. posture on 18 March
on soil
C (north irock wall . i1 egg without adult
? side) crevice nens 2 8 Agrl on 18 March
C . .
8 (northwest rock.wall 1 in incubating not visible 8 April
side) crevice posture
C
9 (northwest iburrow—crevice inone 2 8 April
side)
€ irack wall it Pcubuting iy .
10 (northwest ; not visible 8 April
side) crevice posture
11 c (r\orth rock‘wall none 2 8 April
side) icrevice
deep grass & g ;
12 G (souith iy o idarook |} N inoubsting | . vichie | g A
side) posture
wall
deep grass o :
13 G (sauth i igavock, |1 INOUBSUNE © o ible | BRI
side) posture
wall
C (south ideep grass 1 in incubating ;
14 side) beside stairs iposture 2 8 April
deep grass o % ,
15 C (south o iderock | ininoubating 1y ible | 8 April
side) posture
wall
16 D ka. wall none 2 8 April
crevice
rock wall .
17 D ; 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 ApHl
crevice posture
20 D rock'wall 1 in incubating not visible 8 April
crevice posture
21 D rock.wall 1 in incubating SEESTBIE 8 April
crevice posture
22 g | cuaEl none 1 8 April
crevice
23 D rock‘wall 1 in incubating et visible 8 April
crevice posture
24 D rOCk.Wa" 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
PIMEIIENTWZT Th o7 2 &nnh, EINIELEZEREINTELT, W ONOBRINTITELE—2HE
RS TR TZD s LIV, LLeRb, 13EAEDINI4 A 8 AETIZEINSNZ L Bbh 5.
RS, 47 8 BRFRUTIIEA 23 i b 7t D BIITE 7 BT LR > TR T2 D720 5. B8% 5 < 2012
FOBIEFETIL 2530 » TOFHRB L7 b O SN D, 4 7 8 B E TITIIHHMLITERD SR d >
7o UL, 15 BTt oSN R b, £ORITIHME LIz TaetEr dH 5. fuMEE B 5Tz 2 Jio
HMA ST 6 ETIE, FORIIHE L7-FREMEIZ W T T & W2 20, JIREERAE 53102 1 I H
RHNT 3 BRICHOWTIE, BIHNMTEIIRTER L THRWVD, b9 1IIRGED bRt bDT, ZORKIC
L L2 FTREPEIC DWW TR & ARV, &Y O 1T RISV T, 293 TEEL T Tl st
BRoTeZ emb, FUIZ LR 272 ThH A D.

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, (520808 &
FFIELDITELNTZDT) EROEROEE SHRLRCARR L TELNLZL I THD. TATERIZE L
2L OFTEMPEET D, SEITITEOLL2@mBOMMUOFAEIZH Y, ZOAMEIIZZ OT EMMBHFEEL, §
STENITAEPNE D TS, o 5 BIFESEOAETICH Y, MOMIITAERRALE S TV L2, FIH
TELERITE LT EMITTL ALV, HROOREFZOMEGEOAEEHEL TELTHNT, FEMOR
LTV EmOAEDOHHNICEWT, B b MR EREREE 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 7 8 HITIF 10 7 OFEB L)Y, HH]
L7 o,

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 71 8 HITINRA DD HEN 1 2T R o7, BRICE LIZEDT
ESRITIT 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:3A18HL 418 RICIFMEROEINIA LRI -T.
Area B: No predation was found on 18 March and 8 April.

TUYF7 C:3H 18 BIZ 1 PO/ NA X H (Accipiter nisus) DIEEEN R-o73 o7, 4 H 8 BIZITHREDEMITIR 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 bR olz. 4 H 8 HIZHA TERWHELZ G2 7 OXLy b2
Homh, 1oAY e 3d KU (Monticola solitaries) DRI E DT X6 Ho0-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 THEBICERF 2 HiF CEZEEERI L7z, I AXAEHD | xtOR
NHEEDOELS TROM -7, 4 H 8 AICb AV 7 OBITEE T4 5152 E 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 TOREHITHKRREORE DT EMIC OV TR AN
R LT MM Ronb ol ZOBRIIHAHOER R oNTLR, BELL A TDHDTHHS ).
4 7 8 HIZIEBIZ, =V 7 COTHKI 10m A H v I ZAZXAMH 1 PRI > THRA TIT D& LD, Carter
DEDAE AR NERICE LT EHITRO» LT, BEL AEHOTEMMPORUONL-72bDTHA .
BRI E, KVBENTZGITN S Rl L THNT LA, BRIREOEDTEMITE Thd ol

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.

RAFZAS, A hY 7 I AR AL BIE T OTE B THE L TR, TEERICE > TRTOR
REENPVBRINTCLE SO TIERNA 90, A U IRAXATHREOROTEMAERIE LTHIH
THILILE-T, BETECOERAME CEIZOTHS ). AHIIHNEDIED TWAHOT, MEDOHER
DEDOTEMITLART, BUENZ2 Y OROERICHE LIz AHOTEMAFATE TV D, 202 FE T, &
BICHE Lm0 TEMOIIFLEALE, HrA ) UIRARXRAZLE>THEREENRTLEY, 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
HORBIZHY, ZINb—BRIEVWEEIZIEZO®MRH LS. ZhbDEBEEED-OIT, BOAKRDIE
IV N T LES T L DICRA D, AEMDITIERDES L OM AL TREOEEZ 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 TOFFEOMEZ IR A Table 2 12777,
Confirmations of nests found on 15 April 2013 are in Table 2.

2013 FFDOFRAE TIE 18 BMER STz, 2012 FDMERRML LT DL, = U7 A TS B 9B LML
2O L, =V T CTIXOEMND 45, = U7 DTIHI10 Bnn 5 BEFRL T, £72 2012 4510 1 B
SN YT B TIEMEEB S ah -7, 2012 4 L RERICAHE OB TOEER Lo 70y, EREIED LT
Wz

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

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

94



{ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

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.

Cod.e no.of; Survey Nesting habitat: No. of adults No. of visible Date Remarks
active nest area fresh eggs
i g [roenval none i 15 April
crevice
2 A rockvwall 1 in incubating 1 15 April
crevice posture
3 A rock.wall _— 1 15 April old eggshelll .
crevice membrane visible
4 A frockiall none 2 15 April
crevice
5 A rockAwall 1 in incubating 2 15 April
crevice posture

GRCSE:A grass 1 in incubating

6 A clumg resting posture not visible 15 April
on soil
7 A |underboulder {1inincubating | ¢ ol | 15 Aphl
posture
rock wall ] hatched ., ibroken in half with
8 A : none eggshell 15 April ;
crevice fragment bloody veins

under a grass

9 A clump resting 1in incubating

not visible 15 April

on soil pasture
10 C (porth rockAwaII 1 in incubating T 15 April
side) icrevice posture
" 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 (north irock wall none i 15 April
side) icrevice
14 D rock.wall 1 in incubating 2 15 April
crevice posture
15 D rock.wall 1 in incubating ot visible 15 April
crevice posture
16 D rock.wall 1 in incubating 2 15 April with an old broken
crevice posture egg
17 D rock.wall 1 in incubating 2 15 April
crevice posture
18 D rock.wall 1 in incubating 2 15 April
crevice posture

3.20128EDARy b T A M¥—~A Spotlight Surveys in 2012
AIZHIE, 201243 H 18 AL 4 A 8 AL, BT EOEMTHRBRICAR Yy b T4 b —~A 25EfE L
7o, LTICZOfER AT . A ENLFEREORRH-CEHEmD TR O TW oo ®, EROMIEZ R TICE D
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.

FEIEEBRARARY T A b¥—1 (3 A 18 B 19:45~19:54, Figure 6)
WP RREE T, BUE 10~12 / v b, /INERAENSIHEEIZ 3~4 74—k (09~12m), HEIZ 18:29,

95



{ Status and Monitoring of Rare and Threatened Japanese Crested Murrelet

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, BEISNIEERED 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.

BEIEBEIAR Y 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
X, EMEEORAS Y a— ko 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.

FBAEBBEARARY hFA b¥—-1 (4 H 8 B 20:14-20:26, Figure 9)
WD RRE T, B 8~12 / v b, /NS g AN BT 1.5m. 21:09 D FEIY—_A Db Y T, A
EHRONRhole. 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 & 52, Fig. 9)
3HMD 5 BE 1 J5M (20:226~20:35) TiE Y I AXAFUIR G2 h -7, 552 J51 (20:48~20:57) TiE 2
PO IAXZENRALNTN, ZUOIEFKRTERO 1 2UNTHY, BEY—A OFEIZT Y S|
Kixvd LavZaws. 83 J51 (20:59~21:09) TE3PO T IAZXAFRR SN, 1 PDOT I ZAZXAFDE DD
nic. LaL, ZUBIEHGD 1 5N TH 70T, ARV —_A OFICH 7 b SN@RTH o720 b
L. 1 HFm e 3 FRTERY—<A D NF s Mpbpflcm o TRB I, 32 FhikEicm-o
TELEEIY—_AD T8 FTHKRT Lz, BIEHEIRY— A BT T2 TR o7,
—RAREISR E LT,
(1) BBV T IRARAPMELITEE > TOESINLEEFBOMETH L OO,
Q) WAV UIRZXADIFZEALEE, BIZTTIZER-TLESTD, e b, BEBICELRE-TE T
RONDELLNTHAD.
(3) Fo, BRTEIEHBOEBICEART, ARy F T A4 M—A1 TIIHEBADEOMEE LR SN 7h3,
BROEBE R D101, 5% IV —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 BDOF—JARD ARy h T A b —A TIEEE 5P @ : 1-7 D23, BEHROAR Y hF A1 k
PR THREDRNEDOHI AV U I ARAREREINTZ. TRHTXTOEIE, BRE=ZV U Ihbif
E SNBSS (BREICHET D &, ETHhR0nb0THY, Flbld, ARy FIFA Y —A D%
U N EEEEARROHEEICEAT A FEERET I N TE R oM. ARIOARY hTA =1 DE
MERFENE, MO T v — & —ATHEZe RIS L o THIFR & 41, 19:45-21:09 ORI FE S vz, ERRERIE, L0 L
AT N EB/DICDDUAFEDO—DTHL ZENLEHOMFABUNETHA S . BIZIE, ARy T4 b¥F—
A OFERD S BIRERE 2 HEE T DBEIC1E, BB, Mok boav=—0 b OMERE L iE, BIEEA - IE
BIRERLR2R SR OER BT 5720, ZNUHOERIZOWVWTOABROBRTNHMLETHA ).
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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 ACBIT LD L 3~4 BIOLEREIC X 25 F R EHE RO,

Q3 ARNPB 7 AOIDIZNT TO 2 D, ~—27 SHIEREFTTONET A b 2> 12 R Dl & A7

(DN R T HATRbDRN D, N R 7R 2L SR SRV ENLEETH

%) T XD R E BT A 7 2 — L DR,

(3) A M TDAR Yy RIA Y —_AIZLDA T MR EHEE L DMk (FREAEEAETE 0
fLDBIEH TDO AR Y 8T A Y=o OFREREHFET D L CTHFICEETH D) [ZOWT, T—FINE
TR, ML CE=F VU T THZENEFIIRLSTHD.

Mz T, FAEEILFEIC,

4) BEGIOAEPE L TEREEOELEPEEZ VWL DI, 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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