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Inter-colony differences in the incubation pattern of streaked shearwaters
in relation to the local marine environment

Takashi Yamamoto, Akinori Takahashi, Nariko Oka, Masaki Shirai, Maki
Yamamoto, Nobuhiro Katsumata, Katsufumi Sato, Shinichi Watanabe, and Philip
N. Trathan

Waterbirds, 35, 248-259 (2012)

Foraging trip duration of breeding seabirds is affected by characteristics of available
feeding habitat in the marine environment, which may, in turn, generate inter-colony
difference in the patterns of nest attendance. Here, nest attendance patterns and foraging
areas of Streaked Shearwaters (Calonectris leucomelas) during their incubation period
were examined using global location sensors. The study was conducted at Sangan (SI)
and Mikura Islands (MI) in the northwestern Pacific, and Awa Island (AI) in the Japan
Sea during 2006—2009. The duration of incubation shifts showed significant inter-colony
difference, but no sex-related difference. Shearwaters from SI had shorter mean
incubation shifts (5.6 days on average; range 3.0-8.0 days) than those from MI (7.2 days;
range 4.8-10.7 days) and Al (6.9 days; range 6.0-9.7 days). During the incubation period,
SI and MI shearwaters foraged in the northwestern Pacific's Kuroshio-Oyashio transition
area, while shearwaters from Al mostly foraged in the Japan Sea. The Northwestern
Pacific represents a high-productivity zone, and SI shearwaters appeared to forage in
these waters, where foraging efficiency is potentially high, leading to shorter incubation
shifts. Also, although MI shearwaters foraged in the northwestern Pacific, the distance
between their colony and foraging areas was greater (645 km on average; range 546756
km), compared to SI (272 km; range 244-297 km) and Al birds (228 km; range 75-518
km). In this study, inter-colony differences in incubation shift length of Streaked
Shearwaters appeared to be related to differences in foraging areas associated with the

local marine environment.
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Activity time budget during foraging trip of emperor penguins
Shinichi Watanabe, Katsufumi Sato, and Paul J. Ponganis
PlosONE, 1, 50357 (2012)

We developed an automated method using depth and one axis of body acceleration data
recorded by animal-borne data loggers to identify activities of penguins over long-term
deployments. Using this technique, we evaluated the activity time budget of emperor
penguins (n=10) both in water and on sea ice during foraging trips in chick-rearing season.
During the foraging trips, emperor penguins alternated dive bouts (4.8+4.5 h) and rest
periods on sea ice (2.5+2.3 h). After recorder deployment and release near the colony, the
birds spent 17.9+8.4% of their time traveling until they reached the ice edge. Once at the
ice edge, they stayed there more than 4 hours before the first dive. After the first dive, the
mean proportions of time spent on the ice and in water were 30.84+7.4% and 69.2+7.4%,
respectively. When in the water, they spent 67.9+3.1% of time making dives deeper than
5 m. Dive activity had no typical diurnal pattern for individual birds. While in the water
between dives, the birds had short resting periods (1.2+1.7 min) and periods of swimming
at depths shallower than 5 m (0.25+0.38 min). When the birds were on the ice, they
primarily used time for resting (90.3+4.1% of time) and spent only 9.7+4.1% of time
traveling. Thus, it appears that, during foraging trips at sea, emperor penguins traveled
during dives >5 m depth, and that sea ice was primarily used for resting. Sea ice probably
provides refuge from natural predators such as leopard seals. We also suggest that 24
hours of sunlight and the cycling of dive bouts with short rest periods on sea ice allow

emperor penguins to dive continuously throughout the day during foraging trips to sea.

Phenotypic correlations of high water and low water temperature tolerance
with sea water tolerance inclonal silver crucian carp Carassius langsdorfii
Kenji Sakamoto, and Nobuhiko Taniguchi

J. Fish Gene. Breed. Sci., 42, 21-24 (2012)

Phenotypic correlations of high water and low water temperature tolerance with sea water
tolerance were estimated using eight or ten clonal lines of silver crucian carp Carassius
langsdorfii. Juvenile fish were exposed to high water temperature stress at 36°C, low
water temperature stress at 4°C or sea water stress at 20%o, and the survival times
(minutes after start) were recorded in each treat groups. Significant positive phenotypic

correlation between high water temperature tolerance values and sea water tolerance was
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observed. No significant phenotypic correlations between high water and low water

temperature tolerance were observed.

Relationship between oxygen consumption, growth and survival of larval fish
Aki Miyashima, Tomonari Kotani, Hirohito Tawa, and Hiroshi Fushimi
Aquacult. Res., 43, 679-687 (2012)

This work aimed to evaluate the relationship between morphological development,
oxygen consumption and reduced mortality in larval fish. We measured the resting
metabolic rate (RM), specific metabolic rate (SMR) and the change in the total length
during the larval stage of four fish species. Resting metabolism decreased from hatching
to mouth opening, and then increased after mouth opening. The changes in the SMR were
variable during the larval stage. After hatching, there was no increase in SMR in yolk-sac
larvae. However, SMR increased between mouth opening and the onset of notochord
flexion and then decreased during notochord flexion before finally stabilizing. We
observed two peaks in mortality during the larval period of all species: between mouth
opening to the onset of notochord flexion and from the completion of notochord flexion
to the juvenile stage based on the per cent mortality and the number of dead fish collected
from the bottom of the rearing tank. Interestingly, the changes in SMR coincided with
these periods of mortality. We hypothesize that larvae require more energy during these
periods of larval development and are thus more susceptible to mortality when energy is
insufficient. Thus, it is important to supply enough nutrition to larvae in during early

development to prevent mass larval mortality.

#HX

A Morphological and Molecular Study on the Gracilariaceae (Gracilariales,
Rhodophyta) around the Hakata Bay, Northern Kyushu, Japan

Narongrit Muangmai, Yukimasa Yamagishi, Ryuta Terada, and Shigeo Kawaguchi
Journal of the Faculty of Agriculture, KyushuUniversity, 57, 411-420 (2012)

Detailed morphological study on the plants of the Gracilariaceae around the Hakata Bay,

northern Kyushu, Japan revealed that five species of the family were recognizable in this
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area. According to the previous description, they were assignable to Gracilaria chorda, G.
cuneifolia, G. parvispora, G. textorii and G. vermiculophylla. Of these, only G. chorda
was separated from the other four species by its lack of spermatangial cavities and
nutrient tubular cells in cystocarps. As rbcL gene sequence analyses and the resultant
phylogenetic trees (maximum parsimony, maximum likelihood, Bayesian inference)
support this distinction, the four species were retained in the genus Gracilaria while G.
chorda was considered to belong to Gracilariopsis, a genus that consists of species with
superficial spermatangia and without nutrient tubular cells. In our phylogenetic trees, G.
vermiculophylla was recovered as a basal species to all other Gracilaria species, which
were positioned in the same evolutionary lineage. Interestingly, our specimens of G.
vermiculophylla showed a mixture of spermatangial conceptacles, monocavitied (the
verrucosa type) and multicavitied (the polycarvernosa type) on the same blade. However,
the multicavitied conceptacle is a major character of other genus Hydropuntia within the
Gracilariaceae. Further studies are thus necessary to clarify the relationship among these

genera and to establish a better classification system of the family.
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BAKEZREE, 78, 976-978 (2012)

RO EEREM CTH O X=X U A 1X, ZOERE IO 72 D IZATE L O R
HETH D, & IWTAEELMIO Y =7 AT a _PIEOFKERLHAMIT OV TIL,
56 I IC DWW CTIIB A2 1 A DTV D28, Z5HE - 5 BRI O 8
RIE N v — L-OHT8 78 & ORERR B CIIBRENREE /272 21 S Ol OB AE i
D7 ARROERNIZEA LB LTV, ARIFETIX, AW CTRES
NETRBIEFEMOBNEYN TN A VA RO =%2RH L, ZLH0E
HEIZ K D FEHIA & W ORI 24T 7 o T, ERERENRE I NIZDIX. BARMED
HARM . BKHEPp, KFnHdE, B#kph, sEECEEM. RIS TE G O 6 Him T, HifEic
LD IKIE 400~1500 m OFPHATIRE L -7 I X7, TV FHFrvor, salry
TLXE I oa U BTV Hea, YunF RTABAXR v b
ATINTHOEBNENE G Lic, TNbDI b7 AF 7 2 rmar v
TELOY~ baTd v N6 XTI H=@gD AT a %30 LTz, KERNC
HrBHE,900m FTIERATVAH =L R=XU A H=OBBOHEST =NER SNz
D, ZHEVIROKIEE D SBRESINTZAEHOENEW N DIER=XT A H=D
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B ENTz, AT a /IO TIEKE 450 m fifE CRA I A =L _X=XTU A
H=OWES, T XD T700~1000 mfijE TR=XU A T=nEHEShi-,

LERREHMEBXRKENOTRBIZETI2T7HREEROEHEL
EOERE., BHEF. BE F
RILKZFEa TR FR, (11), 35-43 (2012)

BILKRFRE X v VX ZARSHT 2 KIEHXK OTI8IZ, HAETIET VU BEd
e o e OEITIF D PMF E A EFTHOI TR, &I RSB M TR A
BHER T, ERAECHERE E DI, TH IV EROEREA B LG % 2007
FEENLBME LTz, TO—BE LT, 2007 4, 2008 4E 1L R B EHRA D b IR
SINT=T YU & HEKESI XOE LR ) LTt L7z, ABFSE Tk 2007
BRI L7 7 U o—8 2 FIBWNICERE L7 TNICINE L TAKB LW
R ZRRET L, 2008 AR KON 2009 AFREICITTIBIZ 5 ER AR CTEMMICT
U AR L CREMROEEE A Lz, TO/RE, il L7z7 5 U i3k
MERAZBRUZ2TE 1 2 HURNIZIZFWEE T D22 &0 LETIC L > T LA
BHEA/m? &\ D ESEBE CHEET A0, 2mAICHETAIMCEFRELTLESY 2 &
DN o7, LTaD > T YRR T U SHENEFEME SN TWD N,
RO CRFET 2 Z ERRETH Y, W TIFVZHOELOLEIITT 5
DI, HERB KO B OBFRER RN EE TH L L EZ b,

R odAAM) 2NERE S UVIHH YO EEE T
B FBA, ARERZER
RBILXZRNBEMERARFHRS, (22), 1-12 (2012)

Hemagglutinating activity of Pomacea canaliculata hemolymph and egg extract was
examined against several animal erythrocytes. The hemolymph agglutinated rabbit,
guinea pig, chicken, red sea bream and carp erythrocytes. The egg extract agglutinated
rabbit, horse, cow, goose, Japanese flounder and carp erythrocytes. Optimum response
temperature and pH of the hemolymph hemagglutinin against rabbit erythrocyte were
25-30°C and pH 7.0-8.0, and those of the egg extract hemagglutinin were 37°C and pH
5.5-6.0. The hemagglutinating activities of hemolymph and egg extract were not
inactivated by either heating at 80°C for 60 min or heating at 100°C for 10 min. After
2-mercaptoethanol treatment, the hemagglutinating activity of hemolymph remained

completely, and that of egg extract partly remained. These findings suggest that there is
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the significant difference in the properties of the hemolymph hemagglutinin and the egg

extract hemagglutinin.

=& b THREROFRIMBRESE N
KEHEE, A T, KRB, WHTH, AREXZH
RILXZRBEMERARFHRS, (22), 13-19 (2012)

Hemagglutinating activity was found in coelomic fluid from crown-of thorns starfish,
Acanthaster planci. High hemagglutinating activity was observed against Japanese
flounder red blood cells (RBC), compared with shrpnose tigerfish, carp, ginbuna, red sea
bream, goldfish, banded houndshark, largescale blackfish and Japanese black porgy RBC.
The hemagglutinating activity was also observed against horse, bovine, rabbit, guinea pig,
chicken and goose RBC, although absence against sheep. The hemagglutinating activity
against Japanese flounder RBC were highest in the pH range of 8.4 to 8.6 for 2 h reaction
at 20°C before incubation for 22 h at 4°C.

HRRNEBERERLEHOERGICHS IT52AEHRDOEEHLEIL—2009 FDEHFK—
RAZER. FE R. IEEE. S0IEE
BLUXZRNEEMERMAERERS, (22), 20-28 (2012)

NE RO 7 ~EHRBIOT7EHICBT2AHMERE L, T~<EHT
X, 6 B 5 F} 33 fL 1585 fEIRS I S T, FEOESGIIAXTEN Kb EL .,
RNTHYTH, 77H, UV IFHDIAICE P >T, REMEFHETHLT
ANE onFa®, auvvd YT T, FEHENEERO I XA R
ANV ET B G E2RERE L CHAL T DO ENE o Tz, —Ji. H
Z 8 ClE 5 B 18 B 35 FE 356 fEAEN I S v, OB GIZIA XX B KD
<, W CAYIH, 77H, 3aUYUABDIRICE NPT, EEIEERD A
N nFag, FYUADIFN, VI TAT A T AERELYITHDOE
BNBE N oT-, £To. FATUXF R, VX URE Vo T EmREIC R S
NDERFED B FHERI Th - 72,

2004 FEEM S 2009 FEICMRUB TRELBEREANEOKRR

EANEX. BHEX., AFEERIA
RBIUXZRNBEMERRRTRS, (22), 29-44 (2012)

118



(1)

Diseases of cultured marine fish and shellfish, which were occurred in Wakayama
prefecture from April 2004 to March 2010, were surveyed in this study. Over a 6-years
period, the total number of diagnostic tests was 427. At least 26 diseases were detected
within 23 host species. The percentages of bacterial diseases, parasitic diseases, viral
diseases and fungal diseases were 39.8, 29.1, 27.8 and 1.1, respectively. Red sea bream
Pagrus major occupied 37.9% of the tests. Annual numbers of diagnostic tests from April

2006 to March 2009 were almost twice as many as other periods.

EBRESOFBTOT Y LHBHRE
LOME, REHA. BAETF. HE 2. BLES
%46 MAAKBEERER (HF) . BEZEH. p.139 (2012-3)

IR R ZIRH T (EARR) OTETIE, Pk 23 E£FICH SV EJHEIEO =D
AR OB EMAZRE L, 4 H 21 B2, FHEHE 256 mm O7 ¥ Y 300 kg & #
RN LT, Z 2Tl i ET o 2% ORIV T T4 ) 0ALFRE
AT o TR WET D,
5H6HMMS9H26HETH LA, #HEMN 3 T & HEWI 2 7 FTDFE 5 E AL
T25 em 2 RT7—MNOTH U EGEKEZELZRE L, £/, HEEREEICET
LIEREMEDHT-D, FAEAICHEOREKEHER LZ, BUKOER - U UREX
= T FITAF—THUEL, 7 ra 7 1 aldF KO % GF/C 7 4 VHZ—T
JEIE U727 A DMF i L7 7 v A a A — & —CHIE Lz,

WBHENOT VI, 5 AITITFRE 24~30 mm DK A XOFEEN 10% % 59
TW2d, 6 HLUAERARH Sk E A oA/ NMUYEEROEIG M LT, —J ., #hE
MO TIET V) B EIME S HER LTz, RIBAKORZEFRIL0.19~0.26 mg/L', &Y
E 0.024~0.056 mg/L Thot=, 7mr7 4/ alt 0.13 pug/L'~1.3 ug/L"
TEIZRVMEI Tdh o 72,

INHOFRERNG . YT TIXERREN 7 Y U OAEFIC 4 TR WAl getkix
LB, THYOFEERBREERIZIAEREICLLI2BETHDL ERBIN, HE
ML rRETADTHDLEB A O, £, B TFRICIIRAHEDOIMAR H
LEEBZONDTO, BEMELZRETHZ LICEVBIRICE SR THERE
FETHZ N TELREEERDH D LB BT,
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Algal Growth Potential SEEM LA F-/\HREALICEITHT7HaRELREE
REE DBER

BHTF, LOBE. B8 =

F A EARKRRFRER (RRE) . FEESSK. p.328 (2012-3)

HHEERIZID E Hicrocystis @Y T /NI T VT ELATAanEEL TS
IR WHE O N R L LB D 7 A a0FAE L REEREE & ORBRIZONT,
7K 2 Flu 72 AGP BRBRIC K 0 Bidt 24T - 7=,

J\H R A OHEEEAT 2> B WA O 1 AR T o 2 FH ) OWA SIS\ h > TRk
ELTZ 3 EA (St 1~3) ITBWT, 2009~2011 FFICHEZIT 72, HEMRIZIT,
FPKERESMEZNEL, RENOIER B-1m)  THn Z & ITHIAKEZEHERL
oo THHDOWIKDES - U U REAZWE L, HEERMTO St. 1 THRILL7ZKE
WAKZFALZO.2um D7 4V F —CHEEIZABL, €5, V2 RNT52&T
N #IIX, P IS, NP IR ZNZFEE LTz, 26T, Microcystis
aeruginosa NIES-102 PEZ R L C—ESRMH T CHEEZITV., BHMNICHEE L
HE LTz,

NHFEZ AT, ZWIZEDWNKDORATHE LHARKBRANE D> 256,
Microcystis3FI T & HHERBERBEICITIZL A EEENRL LNV —F T,
AFREIERE ) RN F LN L7, MINL7EHEY 1, Z0% T A ans
5 LA L, Microcystis O¥IEICHIA SNz &2 BT,

AGP FER Ti, N+P IR INX O EFH S AML D X O MGl & %4 LAY | il LIS O HE 5l
TV IM TN T D BIFE L TV 2 RSN, £72. N RINX O #E5HE &
MHX LIZIERE T 72D L, P IRINX O HFE &35 RIX A ER- 7,
ISR, FLOEBKN Microcystis IZE > THIZY U RZDIREBIZH
Sl Z EERLTWVA,

LEORER G, NHEX JZBW T, EFEICKEDON)IIKOIEAL L - TH
KICHERE Y O MRS S, ZORICIERBFEWTZIGAEIT T A a OR AN K X
gt EHT,

Aspergillus sp. N-atka-HS59 b F—EDBEEMME
EHEM. BN [E. &AL
HAERZEFS 2012 FEXRE (FH8). FEEEE. p. 357 (2012-3)

[(BEM] 77 T LE~ AR OGO 2 THY . #RH & LTIAL
FHENTWA, v~ ) —AMB-LA4EAELEZEH, HT77 b—ADa-1,6 1k
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ALMEEEZLTRBY, ZORREFI~ ) —RA DT F—A=2:1Thb, =
DEKERDIRT DBER R E L TUE, a- BTV MU H—F8, B-~vv /v 4 —EE
LB~ FF—ERb D, FiZa-HT77 b X —BIXEBEEYE OER &
HLEGE L, TOMABRNERCTE 5, 77 0 LAV, HEX 0 8L
Aspergillus sp. N-a #RiX, @MW a-TF7 7 o ¥ —VAENEZAELZ, Z0a-
77 Mo X —BORRMEITO, FEEBEEOREEIMEEIZ OV T,
(5] 77 H L5 MREOSEECIL, 1% 277 5 A (Sigma Ltd), 1. 5% %K%
W= BERAEFE D 72D D N-a BROWRIREE R ITIT 1% 77 H 2,0, 5% R % A
0.2% Y UEEAKFE 2 MU 7L 12 KF0H, 7K 100ml OEFHEZ V2, 500 ml 25 =
77 Za(2T30°C, 150 rpm T4 AMEEE Lz, H53E AHKIC 80%fFNZe 5 X
IIMEZEM S, /JHoNTETMEZMBERIELE LT, 7 e~ b7 A
WX DmEcf Lz, a-F 77 b X —BEEHECIE, Tl p=hr7=z=
N=a-D-HZ7 27 NET ¥ REHLE L LTHY, pH 5, 40°CT 10 ZRIfEM S+,
BT D p=rr7x /) —VEERTDHI L TRDE, BEREN WUIX 1 5M1
umol ® p-=hru 7=/ —VEERTIHERELER LT,

PRSI, BEE LT 8% A U B4 —RZ (Gal-a-1, 6 —Glc) Z M\, =&
KELTREDAZ ) —N, =& )= VY b= w2/ —A  blbnn
— 2. ZUEVBIORZF L7 a—E AV, pHb, 40°CT 24 FERE
S, AR Z HPLC THOMT L= (BT L:GL-C610 [ H SEAbRR]. H T LIEFE 60°C.
Xy U7 — KK, WE 1 ml/min, £720X. BT L NH2P-50 [JEALA], T
LEEBC, F¥ VT — T r=FVU: Kk=T76:24),

[#&R] Aspergillus sp. N-a BROIRKRETRIK DA FERERIETEIL. o-H T 7 F
X—¥ 0.82U0/ml, B-~v /¥ —F 0.027U0/ml, B-~>FF—F 0.050U/ml
ThHY, a-H77 by X —BOEEENIEFICEHNBDTHo7, N-a tha-H
Z 7 b H—E DR pl 1 5 AT T LE pl 1 2~6 & 72 ) BEMEA T E 2R iR
Th oz, REIREIL60CT, ZEMREILS0CLL T THY | LA EEZ A5
LT ENorol, HEIZAVEA—REHWN, AF/)—N, =X/ —L, FT
Uh—n, ~>»/—A, hbrna—X 77Uk =FL o7 YVa—~Dh
77 b= ABEBEIZOWNWTANIZE Z A, FLar—RZRWT, HPLC 4TIz E
WO — s i, Ll WihbbT kb ThoT,
N a-HT77 FF—EOREL LTHWEZRA D B4 — 2~ G HEME D>
ST DThHD, 22T, L0 EEREWIEE ORIRZITV, HERBEIZ O
TOMERZIT> 72,
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EHRARIIICE TS ERIZLIVERDOVYI I DINARKRRDEL
AWER, FEEF. EL/KE—. FIUME, BIIEM,. B £&
TR 24 EEBRKEFRESFASE (AR, FEEELK. p.5 (2012-3)

[EA] HAARKRERICEMBELICEY  ATUINCART 5~ Fo o ITKRE
R LT, AB)INE, Y= bV I0MBLE L THLEETHY . ZOHEEL
BOY~ F I VIOEBRNEZET S Z EI1X, Y~ MY I OBFMHEFRFO-D
WCEETHDH, AU TIE, HFEETOREMEEL., BILZOREL L L kT
HZEIWZEY, Y~ U IEBROBERENET A ZEEZBE LT,

[HiE] BE8EL B0 235 1.5 km L2 St. 1. 3.5 km |2 St. 2, 4.5 km |2
St.3 ZED T, FEIL. 2009 FE£225 2011 2T TIT - 72, RBOWERER
FOY < b VI DAEABRRICONVWTHRELE, IHIZ, P P YUIDHFAR
WoBIEE, ZERNARL (5 °C, 6 "NIZ X BT 21T - 72,

[FE9] BELATORAE TIZ, ¥~ b3 Y LSt 1 05 St. 3 FTHMARD 5N
7o AABMRPLCHBREREE TGN L BBV A B AL, St 1 ITHEKIEA O FEN
REWGFTIC, DB EIIMOERIZHAED 572, St 2 ITIXEEYOHE, Ik
LT WIIEER DD . pAEETE <, ZRICHTO2HRERRE T,
St.3 1% St. 2 KW o mEENMELS . EEORELH N KRENGFHT Th o7z, KA
ARBERIZE DAL, St.1 5 St.3ICNT Ty~ b P05 MITITEAL
H o MHEERE D RE S E(L LTz, St.3 Tk, AN ALILDA, #HE 10
mmPA FOEEO BT LTz, L, BB L TOER O E RS
AEFEIR DR R DL, BELAT & BEELE Tl =0 edo T, 2010 EETO Y~ b
UV OLERNAREIZ.St. 10§ B°C T—22.3%+0. 5%0,St. 2,3 1L —26. 50. 6%o,
+0.9%0 & EABTENRBD bz, ZOMAT, —4Fr2mLEERTELT5Z
Llxeotz, L, #BEL2 2 HED 201145 H 2l HOY~ F I D St. 3
DL ERNAAEIT, § BCT—21.7+0. 7% & BEELAT & K& S BB E D BT,
Fo, BEE 3 - A TIZOPCHA—24.110. 9% ThH o712, ZOFRERENSL, T= b
DU A B OMHEREOE(ICHEN, BB LT ELLND, Fiz.
74—V RIZBWTEYWOZEALIE, 2 » ATy~ by I ORERMARLIZ R
TAHZENbhoTz,

VO OREERRMEAZEHAE 1179 HEBREFEMISRI/OT T OFH
anfEEt

JIIEE—ER. RINEF. BHHO. MAHRE. FEIE. Tk B, EREH.
NAEE, #ERIER. MFHF M. KR & B8 B FR B BEH £
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FTRUFEBFRKEFREFRE (RR). BEEFE. p. 131 (2012-3)

[HR] 7 a~ 7 v O BRI B\ Tl 1E 72 BRSO BT RE A . AR R [E]
BEEZRD HERC, AFHERAOELARZIEREL TR ZLFEETHL, NI T
VURFE N UM OBBREE DO NN e A =2 =L 5 T Enh | AT
FETIESMEBAR DIFANLRIG0H £ TOREAIZOWVTHREIC E b7 0 M bEESR
TEMEDZAL EIEMED HE U X L& T,

[J715] 201 14E8~9 A 12 () AR LB AT W T LI FHEf &2 BRIV, ik
FIOSUTREBIE LS A I XY R T LY TATITHE, "~7x 7%
frf, ~ 7 e B GER72 A2 52 TRE Lz, HEEERIEMEIZ RN D 70, F
ERN) T UBIRY AN—BOIERELRIE Lic, £72, SME#%T7, 10, 13, BLT
I6HIZRBWT3REMRTY 7Y v 7 L, THEBERIEEO BE Y X A ER~T,
[FER] FU 7o ooxE MY PV UIEHIESMEEZR L GERODILDEN, 7T
ITRNY T T RAFRAEIERITEIT 5 SHMu%k 16 HEICIERITS EH Lo, &
FIRXYARY LY OREBIGIEDEVITRESLFE M) T AR R EICRKE <
WL, 5Mutt6~16H ORICTHLEERTEMED HE Y XL Z2F_e e 2 A, — K
Z21RFEIC i b B WIEEDR RO B e . RISV, 12~18ReDiEMED EH L
7oo SME%30 AR O LIRFIZ WV T, s £ & FEEF S oW LE RIS %
95 &, FEEFROXE N TV UEMER O S NTE o T,

VO OREERRMEAZEHAE [1-10 /0 OFRAOBREES
BIE BE. KR &, DARE. EREXR. MAHE. WK WM. FEXE.
EEEHS. NAEE. BRES. MFF M, FE B EF £
FTRUFEBFRKEFREFRE (RR). BEEFE. p. 131 (2012-3)

(B8] 7o~ 7 e fr ORI E ) A EEBEOREAET L2 L4 HIY
L L7,

[HE]RBRIXIZ T VT X7 ORFERICAAE D BAFIZ - 7= il kAl L A PJ TH
TEL 7o LA CRBIM(E L2 U AU CTRE L 2 B 2% T 7=, #EHE S
EEZHOTII SRR 9 At (2F 5.110.6 mm) O REICLE D BN E &/ R/ 5
(RM) & MR % & /mg H2E /53 (SMR) Z 3R ed 7z,

(551 U 2 H1 o> DHA, EPA 35 X T8 n=3 5% PUFA O & AR (%) 13 B fEsR LA Toifk
L7=2U LY DOFNREL (K0.05) . ZDU Ly Z it LA A ORI tE 12 A #
DR E RILE ) > 72 (X0, 05) . RMITRR & 3RITEINE3, n-3 & PUFA O & HH
(%) WENT L AR L7 K CITB B A Ao LTt —EDEE R L
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720 n=3 % PUFA D& (%) MEWT AT /A L 72X Tl 3 B & AT
DU, WA IR LT, SMR IFRBRXHE CRROE(b ¥ — &R LTz,
4§ 3.53%0. 05 mm fF3F CHA - Z dh 0 HBIREIX n-3 & PUFA D& A = (%) 23
BT A AR L2 DS R o T, SIS GE TIRFD RM & SMR fEAS A L 7=
1% n=3 5% PUFA O EFHE (%) MENT AT EHEILIZXZ 572, 7 ua~ 7 afffan
FEBTHE EORED D | (FRDOREBIRELZ TN T X 2 ATREMEN R S L7,

/O OOREERRMEAFRKHARE [1-11 HERBRILEFZRAV-ES AF
ADT LLHODHAEREDEET

BIE B, KR &, mASL. NAHB, EREX. £EBEF—. FE B
MATHhE], W . FEHER. EBRER. NIAEE. ERES. MNEFF M.
P B BEH #
FTRUFEBFRKEFREFRE (BR). BEEFE. p. 131 (2012-3)

[BRY] 7 a~ 7 afrai#io T L o DHA Bk &2 HET 5 72 O ERL L 723K
TESARIRLAI DL M & v T A7 DHA BR &5 MREH L7z,

[5iE] DA & &%Z —FE & LI EPAGED 2, 3, 4, 5 FEICE(LEETV LAV %
7z 4 3B IX & iR b Al 2 O =i RIXK 2 3 KIEF o 7=, & 7 AfF
MO R, BE. A, A NV AMMENDLZREEZFHMILT-, /-, VAT E
JEALIEDN DI Y LT E T ORI E BB DA HE D IR IREAL R )~ 2538 B BRI
¥51F % DHA ZR &4 Mt L7z,

e U Ao L AT BEZe DHA & &0 BRI 22.02+2. 5% 5 7=, {FRADK
F. BEBLOA ML AMMIZT L2910 DHA &8 8.3 mg/f.HE 1 ¢ LA ETR
Do 7= (p<0. 05), 7=, B RIHEERAEIE & #F 5oR0 LR BRI T U 4 o> DHA
GENT.2 mg/WEH 1 g L ETIFAO DHA G &IT—E Lo 72, FHRKME LT
TIRHZIEAFH D DHA B &1T Y A2 oo DHA & BITIRAFRICHIN L7z, DL EoRE R
e, RIERBRAI THRIL LTV AV 27 o~ 7 o {fRICKHE L THLLETH
W, Z7r~278vdDHA BREOHRFZITI ZENFARETH DL LB LI,

VO OOREERRMEAFRKHARE [1-11 /o0 nFHAORABTRBEICK
T HFEMBAMENE S VOTRESFHNOAEIME

B OB, FE R FERA. ERF—. BREN. AF—#K. BEFE R
ABME. fHE=. &F . KR &
FRUFEBARKEFREFRE (BR). HBEEFE. p. 131 (2012-3)
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[HRY] ZHETIZZ v~ 2 v OB LA f 2 RO 3 2 ok 1Bl & & koo BA
HEAT- CTE T, RIFFRTIE, X 37 RE UCIEMEG R 2 F 72 B e ks
K OMIRE A EIE A2 7 v~ Vo frHEfICHREE L T, IBA v XTF REZ XY
JRIZ W2 Z 3V E T ORBREDE Ol B Rk & bl L7z,

(5] WBafaEl L LT, 2RO DA v _XTF Fa468 L ON2%E S L, HEN
BT Vo D LA FFERNC WX (GERX) . =2~ AW & BAE R L CIERC L
7o ISR R GEINEAX) | 36 KON IRE & B ERA K. (TR IX) D3 27 1T 7,
R oA 500 LAKFEIZINE L7-42FE21. 3m(HE2L) 07 o~ 7 afrfalcod M
AR L T, RRB LOMIKE, Rl E2di~ T, ok, WBRHG4AH B £ Tk 1%
{bfFfZ OFRGEE U7z, sRBRARTE ORIEITHI800~1000 pm& L, Bl A faEHE AR
Y7015 g/ H THREE L7z,

DRSS ] BUBRAE TIRF O AR IR IX B L OB MK TE <, kK TS -
Too FTo. BAERHEAMAGET2 H B 20 & iR IK CTlEfh oo X & bl U CRFED #ifk A3
AT, RBRETRICBI 22EB X OMaAE I, fIRKE X OFEMEGER X
DIERX LD bAEREICEN, ABREZALNRD ST OOHRK T KE <
olm, MBERTHOMETIE, B2 7B XUOHEHGENTRKB LU
EMBF X CREN-oTo, LAEXY Zu7gRE U TOIEMEGR O 2%
B L OB A EIRIAD F M B s 72 o7,

VO OREERBRMEAZEHAR [1-13 BRI/ O/ ORAOEKGELESR
TEOHBIZOWT

TEH, AxEX. #HHE. Tk . FEXE. JNXEE. HRES.
afEE=. MEHF M. KR B
FTRUFEBFRKEFREFRE (BR). BEEFE. p. 132 (2012-3)

(AR 7 e~ 7 v BIHFEEICBO T, HERoERMER LI T, KEEE O
BB T OWEIKATE & Gkl L BYEEATIZ X o TREEIREEL & B EIZ OV T D
BIR & T4 2 & & HIT, KWEEEM T CORFITHOHBUZ DWW TR LD T
W5,

[J7i5] BERLBNIZFTOBNET KBS NT, BEf1A A (425K&50 mn)
DHEROWEKATE 2 &7 A Gk U 7=, S8 F A IEFIEAKEOTAR T Z o duni,
TR, BEER D3 T CEN TN ER OWERITE 2 8kl 5 & & b, "RICH R
I ARUT SN HE AT T OTE 2 kil L7, Z OFe#EE b & ICEEfiElT Y 7 b
(MOA-2D) (2 &~ T, REEIRENE & WEPOHE DOBIFRE M L. 72, B4t
M7 BEICHES L ClEvkd 5 X O mBFATEO IR 2R~ BEICERT S
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BROITENC OV CRRER L, WEUkReE & OBIfR & 7R~ 7z,

[R5 SR] BEAL O T RITK S HJes 2 J& B3k U, 5-10 TL/s O E CRE) LT 5
DITHK LT, HULHE & BEERTIXS TL/sLA T OBV CTOWEKRNB L 720 | I
BERS CIIBEN D O AN T B HEK DR A 2 < HHBL L Tz, [A] UK g
WEOFERITE T CIEREME Y b EmEOWERS ek Sz, BRI & ks
FEORRN D, RBEE 1 IRE b 7= » ORIERRRE & 72 5 KR E OB A 1T AKRE 25 &
BEMTENhoToZ Enh, TKE— RE LToOEWIRL, BRI
BINESE5 2L TOmBETERE 2> TWD Z & NHER Sz, BEICHEZE LIZBRD
BlgFITIL, 0. 23 CRREOLME O MHHEA AiE L, BRREAIC SR 22 mdilik s LT
WA Z EDHER SN,

SO OREEREMEFEME 11-14 BRES O <45 O A O UL HERR R
EERREEDHTE

M. Riyanto-Nofrizal, HExEX. € B, IHEH, ME—&. KR &,
mifthEl, WEE . REHE. NXEE. BRESR. AR, MNFF M
ERUFEARKEFSEFAS (RR). BEEESL. p. 132 (2012-3)

[HM] 7 e~ 7 aBEEICB T, AEIMH L% OREROBEKRE ) % R

% HWT, ABENTOFEKEOBIEL, WO TR ORE IR T 5 i %
TV, BREKEEIZOWTHF L0 THRET 5,

[HiE] BEBBENISFTITBNT, H LEZEOHEM (425&155-185 mm) (2O
T, EFENTOEKRITEN 2 BI860m Lz, Z oz b & ICEmAEN Y 7 &
(MOA-2D) 2 &~ T, RBfEIREE & R OBIRE T LTz, £7o. A/ D
By EF-MHAaOA RIS, KBEI-24COEETESAIL @ V, 2 ns) 25 2T
AR O E Z1T > 7, IO REIZIZO TR —Y (ETEE,
KFWS-11L3M2R) %7 7 U WARICEER LT EE AW, IO OTHE T 7 (3Efn
. DPM-110B) THIE L., A nzxa—7 (E@mEK. DS-5102) I L T,
BRANEE 5 2 TOLHNAEORKICED £ TORBRMTRD 7, ZofR%
b LT, KGR E OHEE # 1T - 72,

[ ] AN T OWEKFFEIZ DWW T, BEEIRENEL (K, Hz) (23 2kl (0,
TL/s) & LT, U=0. TAFDBIR % R 7=, £io, HUHEREM & L CQideR, A
A, FLTAKIBIZE > T2 L., 19-40 msDOFFICHE RIT OB L THBY . (KET
FL /AR CEL R IS -T2, JESEH DL - KIE24CDS
fETIEERE 155 mOME A THIGHEIRIZ32 ns & 720 . ZOEE b &I RRIER
Bl LC15.5 Hz, S REpGHEE & LCiX1.78 m/s (11.5 TL/s) & #EE S iz,
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(11)

(12)

45185 mmDE A I INHERFRT & L T22 ms, Hr RWEVKGEEEIZ3. 1 m/s& 2o Tz,

VO OREERBRMEAZEHAE [1-16 /05 00OKRICE LGS AAME
LEEOEAEE

& BB, AXTEX. M Riyanto, THREHE, WIE—E. #i#E. Tk 6.
FREHE. NAEE., BRIER. A@EEZ, NFF M. KR & F B
B #
FTRUFEBFRKEFREFRE (RR). BEEFE. p. 132 (2012-3)

[ARY] 7 m~= 7 m BRIV T, NLERINC X 2 H N OlFkie /) & R

2 BT, fRWTmfE, WO R L Mg A IE Lz, Zhae RRIa vl
DWTOMM &I LT, lEICE b2 ERTBOEEZ R LIz THET 5,

[HiE] BEBAENNZNCBONTERINIZALEGICOWTHREL B> TH
YTV T EAT oI T, HERI00H . 42&360~380 mmD3fEAKIZOWT, fafk
DYt H OFERENNC TR E W E Ol L, 7YX h AT TEWE., KOMiE L
RIBIZOWTIRE Lz, ZOEBIZHOWTERTm COLE & A, £ LT
fig L RBAEDTE M Z FH Y 7 FLENARAF220BIC L » CHIH L7, BT, IV LT
HZOWTORKREM#ES L KEL T, FEEORELHEE Lz, KKIav
WZOWTIE, BBV - =8 - @A TS 72 2 RK220~378 mmD 6fE A 12>\ T
[FERIZFHI - Rt 24T - 72,

[RER] ko R & STt LTl fE,. = L CRBEIEm L, WrmfEico
WMDY B 2R 040-50% OALE Tl K & 7o 7z, & O KT imAE O ILIA U
RESORKRI 2T U THEMABEERTL 1T~1. 485 L IeoTc, EToMRNORE
& U CIEHEIAR TL. 29~1. 68f5 T o 7=, WA & o BHEfE Ty & A i o
HFELLRZ T 5 &, BRROI2~54%NE CTHEFHOEE N KL E L o> T
Too Flo. FMURE S THNIEAER TREEmFEDL. 08~1. 355 K& 2> T
AV

NBRFZLIZETHEFOKEERBHMBINGE EERETRIREED 7 4 31
PIEJ0LE)

BAZF. LOEE. B F

TR 2 EEBRKEFRESFAS(RR) . HEEFE. p. 162 (2012-3)

FHIOZ DICRE STV D MEERRAEE (B M EERLEE) ] 13, KE
ZERAEED AT E TR AR D EIF OKR—ERBRIEGE AR L, £
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JEOT7 A ak TR~ ESED &L bic, KEBEEOMIGIR Th 531K E N ED
DIRWBERIBAE O FICH LiAT Z & T A aklch B2 BIET 5 2 & ST
INTWD, AL TIX, RIEED 6 HHE STV DA B RAGRO B F A A
(R TKIEERE OTEHCIRTL 2 A U, 248 O s 2000 70 & QNS 7 A = il zh &
WZDOWTHRET LT,

JNH R A BB 22 & FEE ) A ANCERE LTz St 1-3 72 & ONTA |IA AN
BRE L7z St 4~T OFF T E R, BRLOFEFNOFHRARIZIBT 2011 48 4~11 A
\ZEF 8 [EDFAEZIT 572, CTD IZ KV RED LIEE TOKIR, WA, FXFHE0E
BAMELEZ & L biC, F@bER B-1m) £ TKERM Z &K EZERRLE,
F o FEFNTEA S TIEAROBNE &K DI EZAT > 72, L 723 KD N -
PREITA— T FI7AF—ICLVRELT,

VRGPS BRAEE O BT ICALE T 5 St. 2 TIEFEED B KR 20 m E TOKIE
WEE—EThH o, ERADEBEI VN DITEKE2 mn £ TORETHERIEA
XY bKENRELS ROMEmMNR AL, EENOROBENZ St 7T TIL6 HD
TAERHCREKIENRTREEY & 5°CLL E@mhoTc, FHFIIOKIEIT 4, 6, 7 H
7R < FAARHCIIEERIEA B O KR L BAR WIDKIZEAEO T OKEE 20m
IE) IZIB VAT Wz EERDND, —FH, TAaBANCH-56, 7THAD
TR XTI OKENEBK EIFERCTHo72Z 05, 1 umol/1 LLE
DY o ZETemIIKNERBICHAL, Va7 A afREMD Microcystis
WWHEEER L CWeeEZx o d, Thbb, ZoRMICIEEICHfFS D ]
JIKDAETE~ DI LIATAZ L2 7 A 2 iz A 3BT o 7o FIREMED &
2o

SUXTADEBEREREICRIZTAIFIOTYY FREOEE
ARERZER. I EI&F
TR 24 EEBRKEZREFAS (ER). FEEEL. p. 199 (2012-3)

[EA] L L THEH SN TOW DI FWEDNREKT~RA L, KEEYDE
SRR B2 52 TV DD TR WM LIRSS TV, T ETIZ, KHER
BHIOFHELYD 1 D THDHEY F— MIaACE MAER IS L O O f %
FlEfioFEmESNTND, Z22C, RFETIHREMZRAIE LTHERAIR
TWhb A =aF ) A FREBADOHEIE D 1 >ThHHAIF 7Y K]
WT, =% O4 OIFFFERGIERER L ORI KIETEIC OV TRET L 72,
[ 5] R AIIIETER 40 ¢ D=3 F 4 2, KIEK 200CTHE L7,
a0, 0.1, 1 BEXWY 10 mg/I DA IFX a7 RIZ5 HRIRE L, =28
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(14)

HRE, MLVE O MARKTEE, IER LOBRBEO Y vV F—AfE
HERBIVWIZVa—2B2RE L, SbiT, il o
HARIZHE > THEMUI A EAZER L, HE B2 fli L TREEL

%, BHE B Ek O R
P, MyED X Xy
ZAEH L CHEER.

776

[#55] BE% A MEROFREAEIL 10, 1. 0.1 B X0 mg/ 1 IZIEDNEITAR ME & 72
o7, MO MAFEIEMEIX 10 mg/ I FIETEVMEE 2 o7, MIEDY V' F— A
ﬁTil%iU&OmU&ZTﬁwﬁk&ot# BED U S F— AiEEITWT
NOBRBRXOB THLERITFBFD N7, MIEOX X7 BEITEIEEEIC

WIELTEVMEL 72 o7z, MED 7N a—28130.1 BLO 1 mg/] ZE TV WME
Lot BEHEREOMEETIZ. 0.1 mg/] LA LR DR T LA A EE L.
TREFR AR OBAENRHR SN, LIERoT, A 3477y Rigddbnlt
H 0. 1mg/l ODFRIET=UF IA I3 L CREmEaE A L, o "R 2
HWASED LHEREIND,

EEREEADHILENBTYNSBONA TS ABONELHATZITDONT
INEF—. BWREF. BEAR. B E&
TR 24 FEBRKEFSEFAE (RR). FRESE. p.206 (2012-3)

[BM] DO XU A H=JBOATERFAEIZT L LT e — 0@ % VT
fT7pbh, ZhE T 6#%%@@%ﬁ_owfi TREE & 534 OARBLANA & 7
WZENOOH DN, NIV /NRIOERE - FERTEOEEICO N TIIESIZL D
ﬁ%ﬁﬁ%&t@_f%&@ikhkﬁwo;h%ﬁﬁfé%%%?w&meo
L LT, EHEADHILENEMDN O ON DM —IEROMNT N 50, ZDHE
BHI DI NDORBURTH D, AlEl, FIRBEFERDD 26 OIEREZ S SN
bol=DT, BOHRIZEOIT — 2% MtT 5,
[FiE] BRI O 6 M2 BV THIRBIZ L 0 . KB 400~1500 m OFiFH T
BB 6 FEOHILENEY ZMEE L, T oo Trasyyyr, %77
0B ORY T b a T VAN LRIV T2 BOMT =SSN LT, =
NHIZONT, AT a A TIREA L ZOMFIZH 5 —3toMFEA DR S DM,
%ﬁ TIEHERNEGICAOND — Xt OBELRMOAESFHMORIS L&, B
O Nl D 2 SO BRIF O G A ES OB 2 1T70 o7, £, HE
ﬁz@%%mowTM$@ﬁﬁK%6%%ﬁbko
[BRIR=ATA T2 XTA T =D AT a /A TE I~4imE TORET =0
MBS N7z, A OFEKGER T, 1ZE 900 m £ TEHMMENS RS, Zh kv
WG CIIRBEOR= AU A H=DHThHh o1z, T =D HBUKIEICE LT
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(15)

L. BRIROSA K 0 GEHE DR T2 ), fiREBTHLT ATZ T *F/oml
VEABIOVY b7 P HIEEIC 300~1500 m KIEHHICBER TS Z LMD
NTEY, X=X 0L KECITEFEEA AW ENERO—DE LTHE
ADHND, FTR=AT A T =IZBW T, KK 50~600m THIEATEZ T L5 L SN
TUND AT a7 3gh A A3 1000 m it CTHERE SAL72 2 & 1X, HERY CTldd 5 23, AfE -
FHIEHNCIE, VRISV KIEFICOA L TWDAREME L HVEDL, L LAanb,
IS OEBEAOEBITEOEMIIAHATHY , S%OFETH D,

77— OEBBRAICEDISIFTAIDI RIPISEDEETH

BEAEE, AREXE. BRFME. AREE. PHEFE. LTER, THxE.
BREE
FHUAEEBXRARFEREFRE (RR). BEEEK. p. 10 (2012-3)

(BW)] N7 F V47 7 =V OHBIBIMZHEIREE L~ XA O KT T FRED
RAETHORALLE LT, fBFREKBIOEM~ ¥ A28 D Edvardsiella
tarda & 7 7 — ¥ O HBLE) ) & ARGE DI & OB E A T

[$Eh L O IE] BIBEKENZE Y v % —D~ XA fBEHRICBNT, = FD
VT ZIENFAET DA% GE3[ED) ICAEEFEOWAKIS E tarda B LT 7 —
SO BRI T, WK O E tarda \ZHOWTIE, WK (1~200 mL) ZJEE L
720.45um 7 4 NV E —HVILERT - U TFEKE (SSA) ICERB L TEET D
Tk (7 4 VB2 —85381E) Tiiole, 77— VOB, [ U < Kz
VN, B tarda 3KR (RHA, BT A, UFRHEE 1K) AEEREE L CHEME
ETHERARY MEICK VT, £, B~ F A (HEfa L lfao 2 fFAER)
WZDOWT, BN DS SSABIOKNY 7 F Y —vFEXKEH (TSA) W T E tarda
EOBET D L L BT, B tarda \ZxtT A MR HURMGOME A LT,

[F53] AEL7Z 9 A, 10 ABLW 12 HOWFROBEE THHEMAFEERICITT
RUYEIREDFEAETRL . ZORETOD E  tarda (REREFUAMEAERITE HIC
0% CToh-olo, —FH, ABERETIE 10 AICAIEIC L DTN AE L, EOREOLR
HREPURRAFRIL L BIT 459 Th o7z, 12 A OFER TITHXUTITITHEERRE
ZH Y| RERIT 10%, PUERARIZ 55 TH 72, WTHORERIZI VT HEH
BEREKDS E  tarda II5BESNR o 7-DIZkt L, £ tarda 7 7 — VIR
RO 9 HICHERN S S, BAREO 10 A TIEERE RS, 4
Btz 7 77—V D% LI~ XA H¥KE tarda BRICFFRANCREMEZ R LTZ, &
NHOFERIE, ~F A DO R P FREORKAETRNC 7 7 — 2 O H BB A A R
Ll bHZ L ERET D,
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an

Cultivation methods of euryhaline rotifer Bachionus plicatilis affect the
metabolic rate of larval red sea bream Pagrus major

A. Miyashima, T. Kotani, N. Watanabe, and H. Fushimi

2012 Austaralian Aquaculture, Melbourne, Australia, Abstracts, p.167
(2012-5)

Improvement of nutritional value of rotifer is key issue of successful larviculture
performance. Nutritional value of enriched rotifer is depending on the cultivation methods
and that affect the larviculture (Kotani et al. 2009, 2010; Tomoda et al. 2006, 2007). We
examined the effect of nutritional value of rotifer, cultured by continuous and batch

methods, on metabolic rate of larval red sea bream Pagrus major.

BRRABICEBIHBRI ST I OTHEUMBEICONT
(IT)==n3
BARBEFRE 6 EKRE (FL1R). HEEEE. p.97 (2012-7)

FLBET ) X T Dasya sessilis (X TR, A4 ¥ AH) X Yamada (1928) 12 kD
HARRRRIE A 2 TREME LRl S, I E CAEE,. AN K FEERL L,
A AR 5 W05 N OS5 HL)s B SIL TV 5 AR E IS g 2B b,
E S 16 em LA EIZZ2 Y | BRI D BT S TETA R Wy ka -5
stichidium PNEWNTH D Z LR EORE > s TnD, L LHAARES Y
T B OW TR A Sl X OVINERRE DR A2 R & | U5y i %€ cover
cell DBREIRE X T JRIZE N THDO KHNCEERFHFEOL S BAFETH Y |
ST BBRE N LETH D,

AAFFETIE, AN RBOREREABICEET 2 - X O TICEE LS
BlaFF ORI OV TR, 2 A TEMD T F 2T & rbel HIERLHI A —
B LT 27 OFh SRS DRI R e 5 2 i (2 Z CiX Dasya sp. 3,
Dasya sp. 4 L LS5 D IFENBELTWVWDZ LEHLMNI L, KBTI T
H T EB LN Dasya sp. 413 12 A ~5 A DEKIEI 2 H.0M24EF L. Dasya sp. 3
37 H~9 Ao@AKRERZ T OICET S5, £ b 3 I OWHE T 5 f#o
R E 22 JE AT 2N B T do 2 AR TdH 570>, WU ha+FE cover cell DIZIRA
HER THIRIRIZ 72 2 27 HIBIRIZ 722 & 200 e EDOTERERI RS CIX A CTE 5, 2N ET
WA NHEEDIZNE- T T X U7 LRE SN TV DIEARIZIT 2N D O RTE
LTCWHHAREMERH Y . HRETOLERD D,
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(19)

NAAAXS  BEHY (Super Vehicle) [CXABEBS AT LA

B Em—

HABESREHEEPEXRE RSB VRSO L 2012 (KB). BEEER.
pp. 6-7 (2012-9)

NEUF, N LARCHRBREEM 2 E O EERE DR O Y (Super Vehicle) A PBA¥E
L, ZHICFHIEEEZSEEH T2 LIk > T, MR EO IS E RGBT TORE
FHZATRBIC L CT& e, LocL, REANEDRBECTERWEFIGE, AV £
— bR EERBTEHEONDHERIZ, HTLLBMOERE —H LW
EORBERN G5, BT 40 EFED L 2R T, HEK Lo dH b 5 BREL I
fELT&E 7o, NP 20 AT R o TR0 L LIGT2, = v MEIZ K D HIERHIAR
TOBENC, FRIFRAEMIC K DBERT A — Mr~0FES . NENHIZEENR
HUHID BB - HITHFERICIT> TW=DTh D, TOEW HIZEMERED /N
BEHAEEE (A 7 mTF—2ni—) #EE LT, Bz biM i LT Tw
LHnhigk L, RELEMI-LOEL BT 20N A X7 Az
A (Bio—logging Science) TH D, A A X7 Lid, Bio (ZE¥) & Logging
(Fodk) Z#H bR EET, ZOWESH TIE, BAOMEE R ~A 7 a7 —X
B H =& L CE o HARDOERELEHE LT, BRI E2Ho T& iz, A
FaX Ui, INETEoYFEER OO EHAAEREFTHDEHE LTHIA
SNT&ER, LiL, REFZEZOBRNLE LT, BAEBWE Vehicle, ZD
LRl TG eTr =4 —%FK2ORELTHHT 2 Z & bR O TiEeWn
A DM KEHTIL, COWRGBOREEZ~A 70T —Z a7 —0OHFEE
(Fig. 1) &L bITHIM L, HENEbD > TE B FEMEICONTHRENT T 5, Z
S LAY OITEN 218 U CTE LN, 4% OREFHIEM~DIEH O
AREME A O TWVWAH Z EICHIfFF L. I b OFFEA RS TV 22 <,

ANNVEIBITETIMEREROEENEER
Mk Im. RAFR. B £F
T 24 FEBRKEFZFSMERE (TH). BEESE. p. 15 (2012-9)

[B0] A SVEE (Sebastes) 1%, AV THZH B TR A VBIZHEI L,
ALHE R 2 DU, B SR EICEER T 5, T4, AVLiX Kai and Nakabo
(2008) |2 X HIEREFS KON AFLP f#MTIC L - T S. inermis (Mfig#k4edk 15 A |
S. ventricosus (EIRSEL 16 R) B L OV S. cheni (MOfEHKSE 17 R) @ 3 FHiZ
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(20)

S AL, BUETIIMEIRSGEN 2D 3 FOHRIEIE L 7eo T, LavL,
MIBER B D IE R AP EIND Z & D, A TIIETHEBICERT 5 AN
NVIEIZIT 5 M GRE DG D ZERIZHOWTIHE Lz,

[FiE] WRNEOETHBICET2RE, A0E. K=K, BHFBBIOKE
D 6 HiE TEREL L 7= A 2V O G4 300 K, A5 B EE & KB, 1TH
BLORERMO 3 S TERI L2 a4 197 ME2FRAEd8 & Lz, FRIRL- A
SNOVEIL, TBREIIE (B, KE, (KE, WEERSEES LOBEREE) #17-
7= MafiEd D\ T EEMR S 2 DNA Z2dHH L, < =2 KU 7@ D-loop fEIEK D
—iB% PCRICE > TR L, A — b —7 ¥ —I2 XV DNA ZHRUENT 21T 5 7=,
DNA S TUEMT1% . MOBEERSI D EA DFER L OBR AT,

[FE95] MofEs S AR LT LIZ ANV 3FICBW T, ld 571
ZA TR SN, HELZANVED S B EEIREES 16 ROEKN 66
P T, IRERSEDS 16 ROMEKD 256 > b BB 17 RO
2129 Yo TNV S vTe, MEIRSEIC BT D A DZERMB L D LT A N VR
WX, S TIZ 24 U T, RATIR 20 U AR ESNZ, 20X ) I fEEk
FEOLELAEDBRD bR, 2EEEOK 1TEIEL T\ e, £, K8
BB W T HEBRBUEER DK 1 BUC MRS BT 2 A EREO bk,

LERRMBOFTRTOBVMAREICLST7TH ) RENR
EOERE., BHEF. BE F
T 24 FERBRKEZFESMERR (THE) . BREEE. p.17 (2012-9)

IREREEGHERIT (EAR) OTE T, ot NERHLERY 79 U ER
D % HE L72BRY M3 TR 22 SR B EfE STV D, TR 23 B,
B LB, AR OBORERE AT 2%, WERENICT Y 2R Lz, A
PR Cld. BB ICHEERANN O T U EERBELFHE L, #Ecky 7Y
DMEESND DI OV TR LTz,

R B HOFIBIZEZE L7 50 mX 10 mX 1 m ONAXoOWEME (B4 25 mm)
PIT. PRk 23 42 4 H 21 B EB5EE 25 mm O 7 3V 300 kg & i L=, [R5 H
6 H/5 9 H 26 HETH 1IEIEROELES H 21 O 60, WEMEN 3 & LG
ok 2 SOFH S ERTT VUK ERELZRE L2,

PN TIE, Rk 23 4E 5 AICIERRE 24~30 mm ORIEY A XOMEEN 70% %
HO TV, 6 ALIERIRE N & 450 5/ NUERORIG 2N LT, itk
AR U7 FRk 24 425 A O#ERNR R E A N7 T ATIEE— 7 PR
22~24 mm Th o7z, Wk 23 4 9 A OBEMKE A b7 T A TIFHREARRE &

133



(21)

(22)

HNDHE—7 135K 30~32mm Th V| BUREEIZZ OMMIZ 1 7 A 1 nm 2K
ETbseBxonl, —J, $BENACIRTHVEETEL<HEE L, b0
FERNG, YFBIZBWTHERIIT VU oREICHESTHOL EEx b, £
oo YTFRICIIRARHEOIMAR S D EEZE L2 ND T, BEEHEZERETHZ
LICEVBIRICE B CTHEFREARET L2 LN TELARERH DL EE XD
niz,

/O OREFRRMEAREHARE [1-16 DLAEEHICES T FHAD
7 L ODHAZE K E D&ET

KRR & hEmt, BIS B MLEE. SRR, EREL. EF %
TRUFEBRKEFZEMERS (TH). BEEEE. p.42 (2012-9)

[BEY] ABFSEIIDHA G B2 B L ST T LY BB L T, ~ XA fFaD U L AE
AEHIZ 31T HDHAZER B2 MEtT 5 2 L 2 BRIV E LT,

[HiE] RV ICIXEPAG &4 —E & L, DHAG A EPAE & D0.5, 1, 2, 3
GRS TV L2 WO TRBREZITV HER DB TD~ & A DODHAZLR &
X7 AT ODHAS 6%/ FEL g ChH Z EEM LM Lz, 2T, ARif
JETIEY LU ODHAS B & K)6%/FoiEl g & L7oiBRX 2B L <, MERE. T
eSS JOWb. BR b, B HRARN LEB eI L OGE TR, AUl R IR D 4 5%
BEBEDOAT R D IR AL A HDHABE R & & /et Lz,

[FE ] FRARM EE5e THICIX, 7 A3 P ODHAG 2310, 5%/ # 8 1 g% TIXfF
FAET ODHAG BITHIN L, 14%71121272 5 L IZIE—EIC /2 o 72, 23%A1% CTHO
L., AR ODIAG BT KEEZ R Uiz, f29%272% L LTz, Zo
RE DA f R TF ODHAS Bid, DHA & 14%/#2EE1 gD U AV A48 L7 fffad o
DHAZ S L E LD o7z, BL b6 | HEEEBHAGD & F 3R LJE 52 T REE CTOHIMFIC
WETT 25U AU ODHAG BIT14%/#E1 g HhuT L nWeEBz bz,

NEERFLIZETH2T7AAREEHKD) VREICRIETANKRAZDZE
BAZF. LOEE. BE F
T 24 FERBRKEZFESMERR (TH) . BREEE. p.60 (2012-9)

B EZEZ Microcystis \Z K D7 A apd3gA LTV 25 J\HE A 2 (J4 B AHFET)
ICBWT, ZHNFETIT, TAaRERFEOX LBKIX Hicrocystis 2 >TY on
TIA = U HHIRE L 7o T D Z & BERNICE 0 REDOWIKD & 2
HIZHAT D EHKFTOY CORENEZE LS @L< D2, REEZHLNITLT
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o, ARFFETIE, RFLDCBT DT A IORERDIRONNCESHE - U VBED
EaEl . FIKOWEARBLE g L, 74 aFEA D= A LIZHONT I BITHK
L7,

JVHJE S BB S EFRICIA 2N - CTRE L7 St 1=3 @ 3 EAUTEWT 2011 4F
4~11 FIZEF 8 [BIOFHE ATV, CTD I X W FJ@H S JEE O/KIR, FxH0OE &4 1
E LTz, F7o. KIESNE AN 2 K g K OVEE (B-1 m) £ TKREEm Z &2k
ZERILL N - PIREAZHIE LT,

TR B AB I I I K o SRR 22 SR IR FEI3AY 60 pumol/L, MEHE Y LRI 0.1
umol/L Td-o7=, 5 7 26 HIZIE, /AKFE 25 m £ TOEEEY 234 0.8 pmol/L
WA ESLTEY, 6430 HIZHH Lumol/L &IV @rolz, ZDHD T
H 28 HITITIR Y IREN DT NI LTRBY, 8 A 26 HIZIZ6 HDZEID
PSRBREE TR Lz, —F, BEERREILS A 26 BIZITHAER KGR 22T
FEETH 7228, 6 A 30 BALIEEO TN Lz, 2o, ABSHTH5IN
B A A~OWNKART — X% H5E, 5 A 11 BB 13 H, 5 A 29 AN
31H., 6 A1l BH 13 HD 3 [E, MAKRDETAINLEDL D K D WK O K&
ARHERTE 2, £, 742136 H 30 BORAERFNLRAEL TV, T7habb,
FIIKOKEFTAIZ DK F OB Y o372 i, KR ER & BRO
MR- TTr A aDREIIE T EBEZLND, —J, TORIIKERAD
RN oT-7-dIT, MY 0 Microcystis WZRIFH TRV 23 E N5
OHFHE A LRI | ZORENEAD Lo LRI D,

SZUURUOL TEBEEORE-—SEENSHA - RE - THET—I.

2. BERABEOANIEHEEDRE

RE &

TR 24 FEBRKEFSMERE (TH). BEESE. p.137. (2012-9)

O DNE O pHFER 22w ARG 1960 AN O AL LT, 7Y, v H A, ¥
WP, vwT V. ETA BIXO NI 7 FoOmHERN TON CE Tz, TFE
X, 7~ 7 aOBRMLEANTIRY DO 5, Wi AIEETH O BB A 1 LR e
B, EEEAEM, BAEE L T ORI ITE, RURKR, BIEMOREE ., UL
W7k IUER O SRR, HATREO NN TALER, #aRt ik, RREEE, HGRR
EXOO TGOS, LIe o TLRAEEMO Zhh b a5 2 5561218,
INBIZHET ARAEMNRBRENLEZ/RS, LhL, BERTIR LW LikH
MOBEDIT CE 7z RO AIIHEE KT, | LWH I EThD, HEEN
O, ZOEL L HLEA VRS & TRV, 22Tl BFHOMEAN TR
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RO ENAEEEZ EOL I L TR LEESEINIHEEZENT, TNETO
B ZnrboMEEEZ 5,

SZVURYDDL TEAHGAHORET M AT AORETMI. I. EANEE
AR, I-2. AFADREKEE

INEE — . FAITRER ZER

TR 24 FEBRKEFSMERE (TH). BRESE. p. 145 (2012-9)

1. IL®IC

F B A ETEO F R Cd 2 My OFFE TN LT, Sk HH E o A4 FEFHE 7e
Ebmby EOEANOMEAEEL TWD, Zaszi <, R HIEETE
DWFERZ% < ORMFETITONLTWD, 7 U ORI & L TOREANITZED
otz K& pitE s, BRI Cldff 2 0 L7 et ke S Tinsd, L
2L, REMEEZ BT DEMBIG TIX, MEBEE - iR - FMEREREERD
B BREE O T, 1ERFEOE BRI OMERF RO BTN D,

2. TR FT 4 7 A~DEH

KA R CI, R L 72 DHWIEREHC & L Dk~ 2R ER T OB %
FERI L, (RS 2 MEFF CX 2IRMERIN LB & b, & HIC EP ek cik, ik
W TEIR - &R - SEXIMD D72, ZOREBEZITIZKVWEMTHDL Z &N
S n, 22T, TunA T 47 ACER L, BRE#ECIDEL, KO
EOEES T CHLAERTE, EBWOEIETOEREIZ LA DL ST
FAHH 23 E L, EP fABHE S icili A7 2 L HsEHE R E LT, 2ofa Az >»
TR L7,

3. HEFLIRESEE AR (LP)

HOBRTEIT, A - M- BIEICE > TERERFEROBENS AR THY . BEICRM
S CTRHHENTEBO D HIABE O HEE L, RBRICH W TR ALEEHE
BRIZ. T B R DR Pk R (BF7F 55 4346559) Lactobacillusplantarum (SN35N
) ThDH, AKX, FLE0 oSN EKE T, ERREE LT, EE .
RTVUME. ZHEREA () 2R T 5. IR E LI, G, ERTE,
T LAF—ERNET B, BRICREHREFICHN LTS, AEIEZ O
ZNENUSERE R & LT LT,

4. 7 VIZxT D LP OFR

MEERAITIZ 567 g D7 U Yz 7o, BREBREEHI R 50% & Ak (1 [X)
EREME S X TP XV E R B E RN R A 50% X & RS ICFREE LT
k) 30% k2 V7o, faky 30%EkEHT, LP AKX (2 X) & LP iRmX (3
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X) & U7z, fERBRIZ 10 A0D 12 AFTo 2 » AMFERK L, 3 KT
ERATHRIZ6 HIEILP 285 L7, (RE & BEITPFE K TRICHE L=, 20
FEREEmEICEBW T L K E 3RMIEREOKE LR L. 2 KiTH > Tz,
LP ORIMZ X 0 Witk & o R 7 B OFIHAMERmE 0 | lEMEEI D LB 2
bivs,

FER A BRI B L TR TR E L7z, 3SEKTIZLP &G L - T, 1M
O MARARIEMEO ™ E, BB B X OWGE B mEROZFEIEEO R LR biv,
L7z o T, IKAHEEOFRETH 5 HimtE O T 2 1l T & % af ﬁ@rﬁé
5D, MiED Y F— KGR LTI LP %5 T LR SN E DT
TINTH-o7T,

ko &nn, KEmER~OMWILEERE (L. plantarum) OEEKE LTO
WX, W5 > 7 Rt ORI A EZ 1 B L, FERF A B EE 2 TUE S,
PR Z @ 5 Z MRS NS, BIFE, LPICE L CIEBEIC il 7 U HfEEHC
BEHLCTRBY ., }tREFOILRE HIFL TRFAZHED TV D,

Aspergillus oryzae KBMD 7Y b—REBBZEEEICRIZTREEEROEZE
EHEN., THES, EELWN. THEKXR. LEXE
BALAHEEHNZSTIR 24 EFEXRE (ER)., EEEFE. p.34 (2012-9)

[EH) Aspergillus oryzae KB¥RIX, 2FiDB-T7NVT v 7T ) Z—F¥, F1 &
ONF2 Z2APE LTz, FLITHRBMEOEWEEE TH D OISR L, F2 1 Em W InK sy i
MEA LT, 2 2 TIEIEA A MR miEEA 2 S5 U imn L, miER Ly MRk
&Pl BERAFEMIC KT TRBII OV TRF LT,

[ 5] KB MEOWREEE I, 1% 27 2 —RA 0.5%RF=x 2, 0.2%Y
KFE2T U DL 12 KF DEEHIT  Tween F DO FRETEMEAI 2 0. 5~1. 0% #M L |
30°C, 150 rpm T 2 HREAT-o 7o, &%, WALy bE2REV T A XL IGE
WE 1% 27 v—AZ, pH 5, 40°CT 10 ot &, AR LIz va— R &
BN A—AFX U —BIBEIL LS TERTHIET, B-TINT T T ) —
PiEthz Rz, ZOEMEE 0.2 U/nl (IZFAH%, 20% Y =7 0—A|Z pl 5,

40°CIZC 1~2 Bt &8, HPLC (NH2-P50 7 F A ; JEALER (BE)) 12T, A=pichE
DINT h—ABL NI NVa—2A&ZPEST 52 & THEEREEE Ut R OUNKSS
fiftfE M Uh &2 R 9 7=,

[#5 5] KB RRODIEIAEERICHE VT, ¥ a7 0 — AT EAHE Tveen ZTRINT S 2
& TR, F1 BERAEED 4 (SFEE S £ - 7223, HBL fHIC X 2 2T 72 )
S7c, —F, HBBLAEDMEWIZ E, T72bbBKMEREVIEE | F2 BERAEMILS
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F 0 F1 BEROAERERIRME (F1/F2) 13, &b BIAKMED S HLB fE 16. 7 @ Tween 20
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Daily and seasonal activity patterns of horseshoe crabs in the Kasaoka bay
estuary, Seto-Inland Sea, Japan

Shinichi Watanabe, Satoshi Morinobu, and Norimichi Souji

North Pacific Marine Science Organization (PICES) 2012, Hiroshima, Abstracts,
p.210 (2012-10)

The purpose of our study is to determine activity patterns of the horseshoe crab
Tachypleus tridentatus in the Kasaoka Bay estuary, Seto-Inland Sea, Japan and then seek
an understanding of the processes that give rise to these patterns. To investigate the daily
activity patterns, crabs with attached acceleration data-loggers were exposed under two
conditions: 1) light-dark and tidal cycles and 2) light-dark cycles during the mating
season. Daily activity patterns and relationships with light or tidal cycles were
investigated. Results showed that the crabs expressed circadian activity rhythms under
light and tidal cycles. They were strictly nocturnal and started moving during high tide at
night. When exposed to ‘light only’ conditions, although crabs also expressed circadian
activity rhythms, such activity did not synchronize with light-dark cycles. To investigate
seasonal activity patterns, crabs with attached ultrasonic transmitters and
depth-temperature data-loggers were released in the field and their movement patterns
were investigated. Most crabs stayed in the bay estuary during the mating season from
June to September, after which period most of these animals subsequently moved out of
the bay. Two crabs were recaptured out of the bay after 5 and 9 months, respectively. The
data obtained showed both crabs were active until water temperature dropped to 18°C in
late November, after which it remained dormant over winter at shallow depth (7-8 m at
low tide) near the bay mouth. These findings show that activities of horseshoe crabs are
strongly influenced by both daily cycles of light and tides and the seasonal cycle of water

temperature.

POPs in the preen gland oil of Streaked Shearwaters breeding on the islands
in Japan reflect marine pollution in western North Pacific

Atsuo Ito, Rei Yamashita, Hideshige Takada, Takashi Yamamoto, Kozue Shiomi,
Carlos Zavalaga, Takuya Abe, Shinichi Watanabe, Maki Yamamoto, Katsufumi
Sato, Hiromi Kohno, Ken Yoda, Tomohiko lida, and Yutaka Watanuki
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North Pacific Marine Science Organization (PICES) 2012, Hiroshima, Abstracts,
p. 84 (2012-10)

Persistent Organic Pollutants (POPs) are diffused and transported in the sea. POPs are
highly accumulated in the tissues of marine top predators through bio-magnification, and
can disturb endocrine function and induce reproductive failure. To monitor POPs in the
seas around Japan, we analyzed those in the preen gland oil collected from streaked
shearwaters Calonectris leucomelas breeding at four islands. Foraging ranges of the
sample birds were tracked using GPS tags. Total PCB was highest in birds breeding at
Uwa and foraging mainly within small area (<60 km) in Seto-Inland Sea. Total DDT was
highest and the proportion of DDE (metabolite of DDT) was lowest in birds breeding at
Nakanokami and presumably foraging in East China Sea. Total HCH was highest in birds
breeding at Awa and foraging in northern Japan Sea. All POPs were lowest and the
proportion of lowerchlorinated PCB congeners was highest in birds breeding at Funakoshi
and foraging in Pacific Sea off northern Japan. These regional variations could be related
to the trends in emissions, and subsequent transport and fate of POPs, and are consistent
with previous observations of regional variation of POPs in mussels and seawater. Thus,
we conclude that the POPs in the seabird preen gland oil during breeding partly reflects

those in the seas around their breeding colonies.

EWLRERZRERIZHSTSHHT MHZ (Tachypleus tridentatus) 04 R thF|H
LHZITH

Bl —. CEEEER, & EE. 2BREE

TR 24 FEARKEFZESPE - mEXBFIS (BIL). FEES%K.p.5 (2012-12)

MERE - REEVH—ZL bV AXBREICESTEH7 05 1 DITBEN
BITEL. Ede—, BN R, BHHN
TRk 24 FEBAKEFSPE - mEX&HFE GEL) . HBEEEE. p.5 (2012-12)

~

MEAHE/ YD) o IBEEKEBRREEFOHEN
HHEE. AARFh, UFFEIE. ZHRE
TRk 24 EERBAKEFESTE - WEXEHHS ($ELWL). p.8 (2012-12)
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TRk 24 FEBRKEFSPE - WEXEHFS B BEESE. 0. 11(2012-12)

E S AfRAMRE Streptococcus parauberis DERNEEMBE DS
AIRERZER, BEEPSHF. EAESE
TR 24 FEHAKEFZSHE-OEXZHAS (BW) . EBEESE.p. 11 (2012-12)

e
(5>
auh
td
|~

==

Ecological flexibility of the top predator in an island ecosystem: food habit
of the Iriomote cat

Shinichi Watanabe
In Diversity of Ecosystems, ed by Mahamane Ali, pp. 465-484, InTech (2012)

The leopard cat, Prionailurus bengalensis, is one of most widespread felids and is
distributed throughout Asia. The Iriomote cat Prionailurus bengalensis iriomotensis, a
subspecies of the leopard cat, lives only on Iriomote Island of the Ryukyu Archipelago in
southern Japan. Although there are thousands of islands of various sizes within the range
of distribution of the species, the Iriomote cat is the only population on such a small
island (284 km?). Moreover, on the island, there are no autochthonous terrestrial small
mammals such as rodents that are generally the principal prey of wild felids. Thus, it is
likely that there are unique characteristics of the ecology of the cat as the top predator in
the ecosystem. In the present study, I aim to clarify characteristics of the cat population
inhabiting the most limited environment for wild felids. The cat diet was examined
regarding prey preference and seasonal pattern of each prey item by analysing their 947
scat contents collected from various environments throughout the island. I also
investigated potential prey availability for the cat using a total length of 242 km of
transects conducted over two years. In the cat diet, 76 prey items were found, this being
the most diversified diet in the cat family. Seasonal patterns of 19 principal prey items
were examined, which was compared with those of prey availability. Both prey
availability and predation varied between seasons. The cat seasonally shifted principal

prey items in relation to prey availability. The seasonal patterns of prey availability were
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(4)

(5)

(6)

chiefly influenced by seasonal migration of birds, by temperature variation for reptiles, by
reproductive cycles for insects and by temperature variation and reproductive cycles for
amphibians, respectively. From the above results, I considered that the broad range of the
food niche of the Iriomote cat probably resulted from making the best possible use of
fauna on the small subtropical island. Furthermore, the cat adapts to the islandwide
environment to change principal prey items and feeding patterns in relation to temporal

variations of prey availability.
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