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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.
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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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MR T, BHELL DI L) 7 2 A2 X A (Synthliboramphus wumizusume) DB & il & S 7 IR &
TWa. BRLIINE, o WEOHEIZFHEI R IERIROBRE RNTEY, EERIE, BREICILZHAEE TALR
LA X ML CREORESHFE LW, —o7aev=7 FOBWE, MEEICBTAI LAY I AR
ADHBEEEZ/EL, TOWMBORELZTMTIEZ L Thotz. F=BlE, ZNHORWIZEZ D70, W D0
DOFEZRSTZ. - bi, = a VM A T2 RAW-HEZFER L7z, 2016 4 1 AWANS 7 A FRAIC)H
T, AR U IZAXAOERNALNTND 11 AFHS, SEIERFEMOMBTIATERE LTZ. BAT
U—Z7ZMx T, 20164-4 A20 HE 7 A 17 HIZHIBE O AP OBEIND BIHiEEOWELITo72. £z
FANAEER D IE R & D AT BN T, Bl AT 50 7 ATERO = DFE %2 Fhi L1z, & 51, 2016 4F & 2017
ED—R N, HRTH2MOBEOERAE L EM, bbb THiARINIIB L OREOKLHMR L. *
7, EWMEERMEE > % — (BIODIC) Z XY 2004 2Rt SNz E=4 Y 7L, BAWE I V—7 (JSG) O
VAU I AR AMAEETET — 2 IMPST) IZL» CEEENT=T 0 =r b, ZOMOE AR EROKRGED
1Tofc. BATIE, 13,000 MOBEEZHRE L, 1SHEOSENFESNZ. 20 L0, BrAY IR
A A i L CW\WDH N7 R T A (Corvus macrorhynchos) &N AR HZ A (C.corone) 2 & H2TRY, %
OHFITIE, WIZH L LDV DI ARXADINEL DRATNT " TZAOTELEEN TV, IENLORHETIE, £
<o e (Milvus migrans) &S 7 b AT TR, ZLTHEDNVARY T ARHREINT. BITIE, HF250
BT ABEOEMPFELTND LS T, 3BHOROFREELRBINL. BIENETL TV 1 SOREOFENIC
1%, 30U EDH LY T AR ADKRBHER SNz, Fox i, BE2-3MDOB T ALY, 60~150 B0
LU T IARANESN LHEE L. MBS TIE, RV EO D T A2 L » THIEZL OB > 2
TIARAMBEINTND LI THD. bRt b0 ERIC, BIZH-> TWDE AT AFEITHER L2 o
oo RO T AR B T I ARXRAZOWTEMED L IICRAML TV D AERENE. HREORE L
HWERIEOFM O OIZIE, H AT TOREE S TOBRMPEDON T NIEATH S Z ENIEHINT-.
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