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Fig. 1. Map showing the collection localities of Salvelinema salmonicola in Japan (modified
from Nagasawa and Furusawa, 2006). Prefectural boundaries are shown by dotted lines.
O : the present records, @ : the past records.
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BiEyOY70ICFE L TOXKR KR Hirudinella sp.
R *

R EREERE BEE  BE R EFZ8RE, T 739-8528 A B IR HUA Bl $E11-4-4

2 B KA FE O BB THIE S LT\ 727 1~ 70 Thunnus orientalis1JE D JEHEIZ
DR EAE /N A TAEEAS4 mm 12 b ET 2 KRB HVEEAFE L Tniz, Zoldut, o
TEREREE S & VT 1 & T & D U Hirudinella sp. \Z[HE S 7z, BV T 1 A 7B HEO 7 0
YT UNDOFEIRREDPRIN TH 50 FAEBONBUIRFT IASN D o705, FAERFLON

BEOEMIZBEE T DN T Wz, 70~ 7 OIZEHESNLEIS, ZOFEROEREIETZIT
TR TEDSE

F—T— N DRE, SCEEAW, W, Zu~x s u, Hirudinella sp.

]

7 U~ 7 UAEIEOAETIEI970E A S E ), ZORELIE F 723 (8, 2010 : U4, 2012), 7272,
ZOERERITITAEAGFEITII L, 201445121314,713 F ~ (23758) &M L7z. 0% I3UHICH Y,
RIGEL & IR BILCOERESNS . OKEIT , 2015),

yuax 7 OEEOMERIIE > THARMELIGE > 7270%, EWHOEKETH D, #r12miaT RE
(Zhang et al., 2010), 3 7 V' 7 %E (Zhang et al., 2010 ; Meng et al., 2011), {E 10 K4 (Ogawa et al.,
2010 ; Shirakashi ef al., 2012a, 2012b ; Sugihara et al., 2014), 71 1 7 238 (Nagasawa, 2011, 2015) (ZBg9"
LETOHRIHHERMENT=OATH L, DAREIIBWTEM 7 0~ 704 B Z T & 2REICIT &
THFE->TWwAvy (Munday et al., 2003 ; FIFE, 2013%2M) .

SEHL, ilt, B U~ 70l B W RIS K B EENFEZBIE L, 20X 2FolIEInE

ZHSNTWRWDT, TOMEZHET 2,

i

HiE7 O~ 7 0OICE T B KERER Hirudinella sp. DEFERNZTE

20104F8 H, KBGO EBKETEEIN W 2270 < s E!Ajj’él Thunnus orientalis1/& (Fig. 1A) %
FIRIAR D 72 D\ A A PRI L 720 & OAROSMBIC RH 1500 H N o 7228, AR (197 mm)
R (135 g) zMllER, BB CHIELZEZ A, %Vﬂ*‘ﬂm&k@lﬁﬂmﬁ%ﬁ R 2 X BE
Re@Bosd e EbIo, REPREES%AE L Tz (Fig. 1B),

oM, EEHROMBTHDOND Z L, BEHENTHEEE L IR TR oD o7z ERIITEH/NE
AL, REHICIERICHO2ABA LY LRSS HD Y, TN SBERM O IEH 720 Bihk
FIESTWA L) IR A (Fig. 1C, D)o 72, SOMEMKIIAED SHGHE LIZS < IZERTE 2 Mk <4,
WU L 72 B W i & T D BEEE 1335 L < B> 72 (Fig. 10) o MRRITEE % Il d A IR S w72 IR0
DEROERIZZENZN24 mm &34 mm THh-72 (Fig. 1C, D),

PRELL 7o AR, W RIS b N7 7 O IS NI RE S 2 REAINC B 6 S L I3 T & e o 72905,
ZORE BT A ARRKRMOPHEEFLZET L L, MWROKEZELT 2 NFAFIILFETS
Hirudinella ventricosa (Pallas, 1774) |24 CHEL L T2 72 (Gibson, 2002) . Williams and Bunkley-Williams
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(1996 : 27-29) 12 LU, ZOFMIZERICEOMENIZE L {, MERIZIZL Sofgdh 4 X, IHHEEICIE 2
VI KICHR BTN, TS o R er 2L, DI & EREIGHERE AR g L Twb b n

Fig. 1. A young Pacific bluefin tuna, Thunnus orientalis, infected by a trematode Hirudinella sp. A,
infected fish; B, trematode (t) in the host’s body cavity; C and D, trematode in contracted (C) and
extended (D) conditions. No external disease sign was observed in the fish (A), but the surface of
the intestine (i) and the spleen (s) around the trematode (t) was partially colored in black (B). h,
heart; 1, liver, f, fats surrounding the pylotic caeca. Scale bars: A, 50 mm; B, 20 mm; C, D, 5 mm.
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Jo INHOBREFERRIE, 4H, #7 0x 7 ap 550 NRIERORH L IZIE-HL T,
72U, Hirudinella ventricosa (35T W FHNC KB T E 2B SRR SN D T EDAEH S22 %o T
W57z (Calhoum ef al., 2013), = Z CIIRIUEA % Hirudinella sp. & L T o Calhoum et al. (2013)
X iE, B~ AY T 5 0%F LM Hirudinella ventricosa, ~ 7 1 J& f 38 @ & 4 ff |% Hirudinella ahi
Yamaguti, 1970 CTdH % &2 o

DOSELTHETIE, Yamaguti (1938) 254&F % ~ 7 0g 8O 1/, ¥ ¥ F 4 Thunnus alalunga (J7Z TIE T
alalonga) @ '8 7515 Hirudinella spinulosa Yamaguti, 1938 & U CHiE L7zo ZOffilk, HTE, Hirudinella
ventricosa Dz B2 L L THFb L Tw 5 2% (Gibson, 2015), _EFZ® Calhoum ef al. (2013) (126t 2 1F
Hirudinella ahi \23%% 5 %o 7272 L, 2 OFH L Hirudinella spinulosa |2 i§& LT\, Yamaguti(1938)
DEREE L 2R B AR L, AR EARIEAENEN37 mm &£5.5 mm 1Z#E L, I, FEICPRmRT
TdH -7z, F 72 Kishinouye (1923 : 413) I, Elﬁl.(ﬁ@f]?lﬂ'V‘]@ﬁ WIXEEPH8 em IZET A K
RIGEHEEICRSNE LR LTBY, 2oL Hirudinella ventricosa T A M BEMEDSE V. DI, A
5T [ VT 1 47 (Hirudinella spp.) ] 7SI ZEHHY, [T 7, P47, <7aFEoHIC
Al B EPASNTND ORI E AT, 1989) WIMZ LT, Hirudinella W 25H
AATHED 7 T~ 700 BT 5N DI RS A ?)W)“C’C??)Z)o

FREL72 X912, Hirudinella sp. 7532587 O~ 70 OEHENIZHE L Twize L22L,  Hirudinella J&W
Hx, Ak, AMEHAEO B ANFERTH S (Yamaguti, 1938 5 Williams and Bunkley-Williams, 1996 ;
Calhoum et al., 2013) o W& CTHRAEMAAE R > TOAHHIEIAHTH L25, L EFIZHFEL T2
RAEGH 7 0= 7 0Tl S A OZRCTHIEMNICRBE) L 722 b i s v, BIE L C, KEFRMBIY; Cld, il
WA E A S#A L7222 v 3T OEENRHARFIC Te v T 1 28K (LIPS, 2012), F727
VIO [N 7 VAR ] W OFESH ST UM, 2001), AiEE [REATH 2720
FEEN] 3, BED [NITVAR] & LARIUIHS 2SN Thwn)s, WE & b IEEOMEIENT
HEHE L 72IREE TR & BRSO % 2 & e &) RO Hirudinella sp. & O3B RIZE V. 72, TR
U, RS ST T VT A RTIE] 03B B T WG SN (W - S, 2015) K & 7 2 RO
RER A AL B9 2 DS — V) 7 CRRIEAIHCTH 578, ZHUT LR [T 1 1 ZHR R | 240
JE o v~ 7 vl B & N7z Hirudinella sp. & [F—& 5 \WI3EHEN D HN 2\, CNHEERT L L, 41,
B U 7 uORG 5T, A 28T R T ) OEFENICFT AT A KB I BT 5 A g
NETLETH D, €O, Hirudinella JEW M BENIILREFAMIFH O A L > THET 5 2 L IIAEYTH
% ®T (Calhoum et al., 2013), 5 FHEWFNEFLELHETUT) T ZENb, /2, ZNOHHEED
MO ENICHET 20EPEHLNICT LI EDEELMIETETH S ),

Hirudinella sp. DL % 2\ -8l 7 0~ 7 0 ONBREINIIG 2T 28 72 £ ZER 7 Sz,
[ B 7 EAR U2, %‘35{’57‘\‘} D [~ 3 '7)1/%)?'J WHOFAZZIF-HEIC BRI TS (UM,
2001)c SO LR LT, /NI (2001) £, ZOFAEBRD [MONBERHAZ EWTES L, FEIAMEL
’%?JF({&#@“CHj—(W%é’é‘J B LIRART D, F 7z, PETEN 2 723800 > /8T8 TR V7 4 % 7 il ]
DHFERZIT D & [JEENEIEOPEEY Th 2 BB Lo RY TELNL ] LS Twd (IITF5H,
2012)c LA L, b ET, BOEYNFFERISOPMY TH D L AL 7202w L) 128D
Nb, —F, LR v~ a7 ) DEHR LIz & ) RS, U R HRE TR O~ X
J ’73F:L v F oy (G5 EEWR) Isoparorchis eurytremum (Kobayashi, 1915) A3% KO R R IEHE N 12 %5 4
LABE I bBESRT WA (IF - T, 1965 IRH - B, 1969 : A, 1978 : Nagasawa et al.,
2013), 7(’*”@%%*573’53*5@}135"“17\] CEAELEGAS, 29 L@ L ERs o 2 LI, %fﬂ,%

BT ZILBEORAN ZALDDH D EHEZOND, BB, N 8T IZHET S [T 4 % FHWH] |
Ui' YOSFHRRAEF L LTEY TRV, 7 ST RNTHRATETIHRREZEE LT 5] £v) (IJJ
T5H, 2012),

4l Hirudinella sp. %1372 27 0= 7 0RO BRI T 255/l 2 0z 55 2 L3 TE oo, 8
W DIRPNC I < & RKERFEWT & HIWF & 720 Hirudinella J&W O AT 4 MRIZHO TR ST
WAAS, ANEERBRESE L L L CEFROPICEEN TV LI REEARIE S LT 5 (Calhoum ef al.,
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2013) L7245 C, Hirudinella sp. DFEA%ZI T Cwizrzu~xralx, fiE S NLLHINI, AMETE) L
TR LA A E LCHET A2 LI o TRSEZE 2725 b Hit e v,

Hirudinella JEW WAL, A~ AT T ZR~v /g fifise ERELZHET 2 HHOFERE LTHONT
2% (i 213 Nigrelli and Stunkard, 1947 ; Iversen and Hoven, 1958 ; Nakamura and Yuen, 1961 ; Raju, 1962 ;
Watertor, 1973 : Mancooh and Hogarth 1983 : Lester et al., 1985 ; Eggleston and Bochenek, 1990 ;
Jones, 1991 ; Dyer et al., 1997 ; Smith ef al., 2004 ; Felizardo et al., 2013 ; Raja et al., 2014) . DA ETIL, A
TAERIINAC, WEZ a7 uifieififi L CHET 22 LT TV 20T, BEFEROEIHE
DFBLIAARFEEZ AL 720120, 5 hOWSIZEA Y u~ 7 ulifill BV % Hirudinella sp. O2FHERDI %
MET LI ENLEENS,

I

SMAFAZ B 7Y, KPR T > & — KRR ORAEMI L OIRE B2 7L TR
RS
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A giant trematode Hirudinella sp. in Pacific bluefin tuna, Thunnus orientalis,
cultured in Japan

Kazuya Nacasawa

Graduate School of Biosphere Science, Hiroshima University,

1-4-4 Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8528, Japan

Abstract A trematode identified macroscopically as Hirudinella sp. was found free in the body cavity
of a young individual (197 mm standard length) of Pacific bluefin tuna, Thunnus orientalis (Temminck and
Schlegel, 1844), cultured in coastal waters of the Bungo Strait (western North Pacific Ocean) off Oita
Prefecture, Kyushu, western Japan. When found, the trematode was pale purple in color and as big as 34
mm long. This finding represents the first record of Hirudinella sp. from T. orientalis. The infected fish
showed no external disease sign, but part of the surface of its visceral organs around the trematode was
black-colored. The fish probably had become infected by the trematode in the ocean before it was farmed.

Key words: fish parasite, Hirudinella sp., mariculture, Pacific bluefin tuna, Thunnus orientalis, trematode
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BREABOANOT B TERINL N T ITHAICED
REBRTHIADHE

BHAEGY 2 - A - s - Bl B - U - AR

DKEERATITE Y v & — SRR PMEXOREERIZERT, T 739-0452 IR IR H T ALG2-17-5
D R BRFERF B BRI SR, T739-8528 IR B RIA Bl -4-4
DRI RERKE - BB A Se R, T852-8521 Kl SCHNT1-14

E B WS N HE O T8 C, N T 7 7 Takifugu rubripes fE B X D HlFHEH T 1 T A
Dasyatis akajei DI E % W& THERD L 720 20124F9~11H £20144F10 H 12, 1T HERR 11T 1T
BL72T 7 72701k (9.8~14.0cm SL, 11.9~17.5cm TL) O &M% 4 L, 20124E10H 1234
L7z 1Bk (12.1em SL, 15.1em TL) OHALENEW A S 7 7 LA VEE & [FE Lize 77 T A #
FILIL, R % GO R C, FH0A W & LT Sz, 82 22 ) OfFCEIC LY,
PRI Z N2 £2.4em (£95% fFHXH), 1283 7cm ([H]) & S 7z B L,
B TIET 7 ZAKED18.6%, HETIXIL.8% ICKREF STz,

F—T—K:THhTA, WO, & N7, FE, Takifugu rubripes

l. #5

HARD 5 7 7 Takifugu rubripes OEJFIRFEILZE L CEALL TB Y, 20RO 126E] (2008 ~20114,
EMKEA KEERFEEE (2010, 2011, 2012, 2013) B L O TEHEERFRKER 2013) L&)
AR SNEMN 2 EEEORIEL 2 2 LR TREHES - BEATSICB ) 2 k&L, Y- 7o
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N9 7 7Ok - GHil 0% Hubbs and Lagler (1958) 12, 74 A a3l - il (2013) fiEo 720 AR
OFHI & FRENEESERE AT, BT YAV FAEML0.0Imm BALT, Bfihs CEEIIETRTEE
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AT L A) OWGEHIBERE 2 BT L7z 581, 200447 AL BE O R RS BT 12 3V CfiliE
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L0 ERESNA19.1cm DW O UMEK, B £ U20044E7H 12 JE B AR SR CHRIFEIC X 0 3R4E S 7218.7cm
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20034£11H ~20134E9 222 €, AN RIGEHRIG-EBHETHA Z H M, M, KREHEB X
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Fig. 1. Photographs of two parts of fishes that were collected from the estuary of Fushino River in
Yamaguchi city, western Seto Inland Sea.
A: dorsal view of the posterior part of a Whip stingray, Dasyatis akajei, 13.8cm DW collected in
September 2006. Two arrows show the measurement portion used for calculating disc width. B:
all contents in the anterior part of the gut of a juvenile Tiger pufferfish, Takifigu rubripes, 12.1cm
SL collected in October 2012. The pieces of No.1-4 which has been restored to the original
condition are identified as the caudal portion of D. akajei. Scale bar shows 2cm.
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Fig. 2. Size distribution of the large-sized D. akajei’s body pieces which were
detected in the gut contents of the juvenile Tiger pufferfish, 12.1cm SL.
The arrow shows the mouth width of the pufferfish.
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HeE2, AMEEORBEIZ23.2mm TH - 720 HEEOE L 7% 5 BHE L 4 05E & ORE% Fig3l2R8§ . Filh
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f ) T, DW =0.343 - LS+4.867D LRGN TR S /- (=0.935, n=190, P<0.01), ZZ°C, DW : fk
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HEENIWH OEICIZ & D720, INSOIHEE SNZTREM DS D Do 7 H T A1, 5~8HICNBEOE VIR
AR 10cm HI 2 D a1 2 5~ 10 M ES 5 & &, HEEZODRITERITIEmE & b —F ko
ThbZ e, ME2-3HE»HEHZHGT A2 (THH, 1997), ST LIS oM, HoEE%TE -

W THRET A2 & (LE, 2009) HISNE. A AEMEOHEERERIZII~13ecm iz THL 2 L,
FRIZIOATH Y EFHoBTH L 2 & L), FREE (0124F) IZEFNHBTH 5,
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Fig. 3. Correlation between the length of the venomous spine and the disc width of D. akajei.
The solid line indicates the regression line. The dotted line shows the 95% confidence
interval for the value of individuals. Black circles: used individuals for the analysis.
Gray circles: unused individuals for the analysis.
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Takifugu rubripes predation on the venomous stingray Dasyatis akajei: gut
content evidence from an estuary in the western Seto Inland Sea, Japan

] 1.2 : 3 3 . 2
Toshihiro Suiceta"?, Keisuke Furumirsu”, Atsuko Yamacuchr”, Takeshi Tomryama?,

Yoichi Sakar”, and Hidetoshi Sarro”

YNational Research Institute of Fisheries and Environment of Inland Sea, Fisheries Research Agency,
Hatsukaichi Hiroshima 739-0452, Japan
Y Graduate School of Biosphere Science, Hiroshima University, Higashi-Hiroshima
Hiroshima 739-8528, Japan
Y Graduate School of Fisheries Science and Environmental Studies, Nagasaki University,

Nagasaki 852-8521, Japan

Summary

Tiger pufferfish, Takifugu rubripes (Family: Tetraodontidae), is an important commercial fish in Japan.
Landings of Tiger pufferfish at the Shimonoseki fish market, Yamaguchi Prefecture, where ca. 60% of the
pufferfish caught in Japan is landed has decreased remarkably from 1,841 metric tons at the peak of catch
in 1987 to 111 metric tons in 2013. This reduction in stock indicates the pufferfish population of Japan has
reached a critical condition. As a result, the local population in Ariake Bay, East China Sea has been
evaluated as an endangered local population by the Nagasaki Prefectural local government (Red List 2011,
category: LP). Necessarily, it is desired that the resources should recover from the present state. It is
known that juvenile tiger pufferfish grow in estuaries until late fall. They forage on small benthic animals
there. Therefore, it is necessary to clarify the feeding habits of the juvenile pufferfish in the intertidal area
in detail.

In this report, we clarified the predation on the Whip stingray, Dasyatis akajei by juvenile Tiger
pufferfish in the estuary area. Because the stingray is well-known as a venomous species, it has been
considered that no fish species could prey on stingrays in this area. In September-November 2012 and
October 2014, 27 individuals of T. rubripes (9.8-14.0cm SL, 11.9-17.5cm TL) were collected in the
Fushino River estuary in Yamaguchi Prefecture, western Seto Inland Sea to examine their feeding habits. A
D. akajei was identified from the gut contents of the juvenile 7. rubripes, 12.1cm SL (15.1cm TL), which
was collected in October 2012. The prey, the stingray’s body was detected as a total of 40 only partially
digested pieces including 4 distinct pieces of the tail being the posterior portions of the stingray’s body. By
two different restoring methods, the disc width of the stingray was estimated to be 11.1 £2.4cm (£95%
confidence interval) and as 12.8 =3.7cm. The amount of stingray body tissue consumed to total stingray
body weight was estimated to be 18.6% of the former restoring method and 11.8% by the latter.

In the Seto Inland Sea of Japan, resources of benthotrophic fish species, such as flatfishes and
pufferfishes, which use the estuary in their early life history, have decreased remarkably. For recovery and
regeneration of these critical resources, it is necessary to clarify the relationships between organisms and
the estuarine ecosystem.

Key words: Dasyatis akajei, estuary, feeding habit, predation, Takifugu rubripes, Tiger pufferfish
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Osteoporosis in lactating dairy cows
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Abstract Cows in a certain dairy herd were affected by abnormal milk secretion and the frequent
occurrences of paresis. The younger cows, with 1 calving, had low magnesium (1.84 mEq) but high
calcium (4.63 mEq) serum levels and the older cows, with more than 5 calvings, had low magnesium
(1.68 mEq), low calcium (3.90 mEq), whereas control cows had normal levels of 2.00 mEq for
magnesium and 4.28 mEq for calcium, respectively. In Cow 12, the blood serum magnesium levels
decreased from 1.68 mEq to 0.64 mEq at the first onset of hypomagnesemic tetany. In Cow 1, the blood
serum calcium levels decreased from 4.21 mEq to 1.42 mEq and the blood serum magnesium levels
increased to 2.20 mEq from 1.39 mEq at the first onset of hypocalcemic coma. Before detectable
changes, the cows were suffering from chronic hypomagnesemia. Blood samples of downer cows were
obtained from 18 cows exhibiting paresis and semi-comatose state from other dairy farms. Their blood
serum magnesium level was 1.54 mEq, and their blood serum calcium level was 3.40 mEq.
Hypomagnesemic tetany is cause by a low intake of magnesium from roughage. This chronic
hypomagnesemia of these cows must also be caused by a low intake of magnesium. Bone samples
obtained from the cows from the dairy farm showed osteoporosis. Bone sample of Cow E had been fed
highly concentrated the food at a private dairy farm for a year, and her osteoporosis was accelerated due
to the excess of phytic acid in the food. Nephrocalcinosis was observed in some cows in the herd.
Increased blood serum calcium in younger cows was released from the bone into milk and urine, which
caused the bone demineralization, calcium accumulation in the kidney, and alcohol-positive milk, i.e.
osteoporosis, nephrocalcinosis and “the Utrecht abnormality of milk”, respectively.

Key words: Osteoporosis, Hypomagnesemia, Grass tatany, Downer, Ketosis, Utrecht abnormal milk

INTRODUCTION

A certain dairy herd show a marked tendency to the higher occurrence of reproductive problems,
such as increased incidences of abortion and stillbirth, when their milk quality were low fat content and/
or low solid not fat. The dairy herd was also affected by parturient paresis. Milk and blood samples were
collected from the cows throughout the year. Grass tetany (“hypomagnesemic tetany”), milk fever

(“hypocalcemic coma”) and other unknown paresis often called “downer cow syndrome”, frequently

Accepted on September 9, 2015 * E-mail: yosida_sigeru@yahoo.co.jp



100 Shigeru YOSHIDA

occur in lactating dairy cows. When a cow becomes grass tetany, her blood serum magnesium decreases
to approximately one half of the normal values of 2 mEq (2.43 mg/dl). The cow falls down in a semi-
comatose state and experiences slight convulsions of the hind leg. When a cow becomes milk fever, her
blood serum calcium decreases to one half of the normal values of 4.28 mEq (8.56 mg/dl), and the cow
enters a coma. When a cow is affected by any type of paresis, the cow (a so-called “downer cow”) falls
down in a semi-comatose state with or without convulsion of the hindquarters. Blood, bone, and various
soft tissues were obtained from such cows in this study. This paper describes the occurrence of
osteoporosis accompanied by chronic hypomagnesemia. The body weight of a normal Holstein cow is
650 kg. The cow yields 6,000 liters of milk and a calf with a weight of 50 kg yearly. One liter of milk
contains 1 g of calcium and 0.1 g of magnesium. A calf contains 650 g of calcium and 16 g of
magnesium. It is estimated that approximately 6,650 g of calcium and 616 g of magnesium are
discharged from cow’s body through the milk and calf in a year. A lactating dairy cow is always at risk
for demineralization. One dairy cow contains 8,500 g of calcium and 159 g of magnesium in the bone,
44 g of magnesium in the muscle and 5 g of magnesium in various soft tissues, including the blood. It is

calculated that the turnover is approximately 80 % for calcium and 300 % for magnesium in a year.

MATERIALS AND METHODS

Milk and blood samples were taken from lactating Holstein cows, Cow 1 to Cow 25, were fed at the
dairy farm of Hiroshima University. Blood samples of 18 downer cows, 11 cows with milk fever and 54
control cows were taken from private dairy farms located near the university dairy farm. Bone and
various soft tissues were collected from 12 lactating dairy cows (Cow 1~ Cow 8, Cow 13, Cow 14,
Cow 19, Cow 20), other 2 lactating dairy cows (Cow 28 and Cow 30) and 2 heifers (H1 and H2) from
the university dairy farm. Cow E was taken from the cow suffering from downer syndrome at the private
dairy farm. A 1 ml sample of blood serum was incubated with 2 ml of 70 % HCIO, in a micro-Kjeldahl
flask at 130-160 C in a glycerin bath. After the blood serum had dissolved, calcium and magnesium
were determined by atomic absorption . One gram of soft tissues were wet ashed with 2 ml of 70%
HCIO,. Ca, Mg, Na and K were determined in solution by atomic absorption. Mandible bones were
obtained from a slaughter house and their connective tissues and muscles were removed from the bone

after soaking in water at 90C for 2 h.

RESULTS

Hypomagnesemic Tetany and Chronic Hypomagnesemia

Table 1 shows the blood serum values of the cows yielding alcohol-positive milk. The milk shows
a strong positive result for alcohol-induced coagulation for younger cows, and a strong positive result for
heating-induced coagulation for older cows. Table 1 also shows that the blood serum magnesium levels
of these cows were reduced by more than 10 % compared to control cows. Table 2 shows that the
younger cows with 1 calving had high blood serum calcium (4.63 mEq) but low blood serum magnesium
(1.84 mEq) levels compared to control cows, which had calcium and magnesium levels of 4.28 mEq and
2.00 mEq, respectively. On the contrary, the older cows with more than 5 calvings had low blood serum
calcium (3.90 mEq), low blood serum magnesium (1.68 mEq) and high blood serum globulin (6.09 mg/

dl) levels compared to controls. The increase in blood serum globulin had occurred concomitant with
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Table 1. Milk quality and blood serum values for cows of the University dairy farm

101

Cow Milk Blood-Serum

Cow | NOof A-test | H-test Ca Mg Pi Al Gl
NO ; calvings ; mEq mEq mg/dl mg/dl mg/dl
1 : 12 + : ++ 421 1.39 8.52 2.87 6.48
2 10 + NS 3.84 1.62 7.50 2.25 7.61
3 7 + ++ 327 1.57 6.00 1.45 10.39
4 6 * 3.52 2.02 9.50 251 4.63
5 6 + 3.68 1.74 7.42 2.97 5.77
6 6 + 3.49 1.51 7.23 2.97 9.69
7 6 + it 425 1.97 7.40 3.65 472
8 : 5 ++ : + 4.08 1.77 6.73 3.20 3.37
9 5 ++ * 428 1.66 6.66 3.19 439
10 6 I + 422 1.46 6.38 2.76 5.30
11 6 -+ * 420 1.79 5.65 3.03 5.34
12 5% A + 3.70 1.68 6.98 3.29 5.42
13 4 ++ + 435 1.85 8.50 3.01 498
14 4 N = 432 1.99 9.10 3.40 493
15 4 - + - 3.83 1.64 6.38 3.35 461
16 4 et o+ 425 1.78 7.84 2.80 6.42
17 2% o+ ++ 4.08 1.84 6.67 3.29 5.48
18 3 HH+ 4.06 1.97 6.27 3.65 427
19 2 - 4.06 1.81 6.36 3.01 437
20 i 1 o 4.63 1.83 5.28 3.47 475
21 2*! + * 4.69 1.82 7.13 3.46 3.84
22 1 + + 451 1.97 6.38 3.76 436
23 1 ++ + 4.63 1.84 6.80 2.82 428
24 1 + + 4.60 1.67 7.80 3.57 426
25 1 -+ + 4.69 1.92 6.68 3.57 4.05
average 4.14 1.76 7.09 3.09 5.29

* including abortion, A-test : Alcohol test, H-test : Heating-test 100C, 30 min..

Table 2. Blood serum values for cows from the university dairy farm and control cows.

NO of Ca Mg Pi Al Gl
cows mEq mEq mg/dl mg/dl mg/dl
Control 54 428" 2.00" 7.81° 3.13° 423°
Cows™' 25 4.14° 1.76° 7.09° 3.09™ 5.34°
0o1d* 12/25 3.90° 1.68° 7.16° 2.85™ 6.09°
Middle*? 7/25 4.14° 1.84° 7.30™ 3.22™ 5.01°
Young™** 6/25 4.63 1.84¢ 6.68" 3.44™ 426"
*1

: Cows from the university dairy farm.

: Old cows, produced more than 5 calves.
: Middle cows, produced 2-4 calves.

: Young cows, produed 1 calf.
: not significant, * : P<0.01, * : P<0.02, °: P<0.05, ¢ : P<0.1
: calculated by t-test.
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blood serum magnesium levels less than 1.7 mEq in the cows from the university dairy farm. The
increased blood serum globulin was observed in the older cows, such as Cow 3 (7 calvings, 10.39 mg/
dL), Cow 6 (6 calvings, 9.69 mg/dl) and Cow 2 (10 calvings, 7.61 mg/dl). Those globulin levels were
very high compared with the normal serum globulin level of 4.58 mg/dl, as shown in Table 2. These
results were plotted as (O) for older cows, (&) for younger cows, ([J) for intermediate and (@) for

control cows in Figure 1.

5 r
Young cow Control
Middle cow
Old cow
T
29
3 Grass tetany
g
=
2
E
7 24
1- G
% : Grass tetany -
A : Milk fever Milk fever
* : Downer
o : Old cow
< : Middle cow
A 1 Young cow
@ : Control
I T .
1 2 3
Blood serum Mg (mEq)

Fig. 1. Relationship between Blood serum Ca and Mg of Cows suffering from Abnormal
milk, Grass tetany, Milk fever, and Downer, compared with Control cows.
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Cow 12 had grass tetany, while Cow 1 and Cow 15 had milk fever. Figure 2 shows the serum
change of Cow 12 before (O:12) and after (3%:GT 12) she became grass tetany. Cow 12 also suffered
ketosis, when she became tetanic. Figure 2 also shows the serum changes for Cow 1 and Cow 15 before
(O:1, O:15) and after (A:MF 1, &A:MF 15) they became milk fever. In Cow 1, the blood serum
calcium level decreased to 1.42 mEq from 4.21 mEq, and the blood serum magnesium level increased to
2.20 mEq from 1.39 mEq. In Cow 15, the blood serum calcium level decreased from 3.83 mEq to 1.32
mkEq, and the blood serum magnesium level increased from 1.64 mEq to 2.00 mEq. At the time of milk
fever, the blood serum calcium level was reduced to one half the normal value, however, the blood
serum magnesium level increased concomitant with the first onset of this disease. The mandible bones
were shown in Fig. 4 for Cow 1 and Fig. 5 for Cow 12.

Eleven other blood samples (4) from milk fever, were obtained from several private dairy farms
after the first onset of the disease. These cows also had a low blood serum calcium level (2.03 mEq) but
a normal blood serum magnesium level (2.08 mEq). Three of the 13 milk fever also developed ketosis.
Eighteen other blood serum samples (%) were taken from cows suffering from unknown paresis and
were obtained from several private dairy farms with the help of a veterinarian. Those cows were called
downer cows but they did not have grass tetany or milk fever. The blood serum magnesium level was
1.54 mEq and the blood serum calcium level was 3.40 mEq. The downer cows suffered from chronic
hypomagnesemia and mild hypocalcemia in turn. Fifteen of the 18 cows of downer cows also developed
ketosis as shown in Figure 1. Figure 1 also shows that the blood serum calcium and blood serum
magnesium for Cow 7, Cow 8, and Cow E. Cow 7 and Cow No 8 were kept at the university dairy farm
and Cow E was from the nearby private dairy farm. These cows suffered from chronic hypomagnesemia.
Osteoporosis in these cows is described in the figure.

The younger cows showed a decrease in blood serum magnesium levels but an increase in blood
serum calcium levels, while the older cows showed a greater decrease of blood serum magnesium levels,
a decrease of blood serum calcium levels and an increase of blood serum globulin levels. Table 1 and
Table 2 show that the increase in blood serum globulin occurred concomitant with blood serum
magnesium levels less than 1.7 mEq in the certain dairy farm. The increased blood serum globulin levels
were observed in the older cows, such as Cow 3 (7 calvings, 10.39 mg/dl), Cow 6 (6 calvings, 9.69 mg/
dl), Cow 2 (10 calvings, 7.61 mg/dl), and Cow E (7 calvings, 8.60 mg/dl). Those globulin levels were
very high compared with the normal serum globulin level of 4.58 mg/dl, as shown in Table 2.

Osteoporosis

Mandible bone was obtained from Cow 7 (8 calvings). Many reddish-brown spots were observed
on the surface of the compacta of the mandible bone of lateral aspect, and medial aspect. These spots
were attributed to many capillary vessels in the Haversian canal being engorged with blood because of
the increased demineralization. This phenomenon was also observed in the bones of the whole body,
especially the vertebrae, rib, and jaw bone. The incisor was broken as shown in this Figure 2. Figure 2
also show the demineralization site of the medial aspect. This medial aspect and the alveolar part were
not covered with muscle but with connective tissue. The occipital aspect of the mandible bones clearly
was porous, as shown in Figure 6. The serum values of these cows before slaughter are shown in Table 4.

The younger Cow 28 also shown Osteoporosis as in Figure 3.
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Fig. 3. Mandible bone of Cow 28 (Ist calving)
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Fig. 5. Mandible bone of Cow 12, suffering from Grass tetany (5 calvings)
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Nephrocalcinosis

Accumulation of calcium in the kidney medulla layer was observed in many of the cows, such as
Cow 8 (34.67 mEqg/kg), Cow 4 (19.63 mEq/kg) as shown in Figure 8. The calcium contents of other
cows was higher than 10 mEq/kg, including Cow 14 (12.67 mEq/kg), Cow 28 (12.79 mEq/kg), and Cow
19 (10.81 mEq/kg). Normal values were approximately 5 mEq/kg, based on values from H1 (4.18 mEq/
kg) and H2 (6.24 mEq/kg), which were not lactating dairy cows but heifers. The magnesium content in

the kidney cortex layer was 11.67 mEq/kg and this levels was lower than heifer, as shown in Table 4.

Table 3. Blood serum values for cows suffering from Grass tetany, Milk fever, Downer cows and suffering from

Ketosis.
NOof  Ca Mg Pi Al Gl
Cows mEq mEq mg/dl mg/dl mg/dl
Control 54 4.28° 2.00° 7.81° 3.13° 4.23°
Grass tetany 1 2.29 0.64 7.01
Milk fever 13 2.03° 2.08™ 2.45° 3.03™ 5.59°
Downer 18 3.40° 1.54* 5.05° 2.53° 5.83°

™ not significant, * : P<0.01, °: P<0.05, P : calculated by t-test.

Table 4. Blood serum value of the cows just before slaughter, shown in Figure 2-6

Cow NO NO of Ca Mg Pi Al Gl

calvings mEq mEq mg/dl mg/dl mg/dl

Cow 7 8 3.85 1.59 5.99 2.80 7.97

Cow 30 1 4.31 1.90 7.13 3.54 3.38

Cow 12 at aliving 7 3.70 1.68 6.98 3.29 5.42
aferGrasstetany 220 oe4

Cow 1 at aliving 11 4.21 1.39 8.52 2.87 6.48
aflerMilkfever 142 220 482 294 635

Cow E 7 3.90 1.42 4.05 2.04 8.60

Table 5. Ca and Mg contents of soft tissues and bone ash of Cows

NO of cows Ca (mEqkg) Mg (mEg/kg)

Kidney cortex 14 3.33 11.67
Kidney medulla 14 10.66 10.46
Skeletal muscle 14 2.71 14.59
Cardiac muscle 14 2.25 17.26
Liver 14 1.88 13.57
Kidney cortex™' 2 3.29 13.28
Kidney medulla™®' 2 521 10.32
Mandible bone™ 12 36.44(%) 0.682(%)
Candal vertebrae™ 12 36.46(%) 0.683(%)
*!: heifer

*2 - in bone ash
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Fig. 6 Relationship between Ca and Mg in Soft tissues

DISCUSSION

The blood serum levels for the certain dairy herd were 1.78 mEq for magnesium, 4.14 mEq for
calcium and 5.29 mg/dl for globulin. These magnesium and calcium values were low compared with the
control values of 2.00 mEq for magnesium and 4.28 mEq for calcium, but the value for globulin was
high compared to the control (4.58 mg/dl). The blood serum for younger cows with 1 calving in the dairy
herd showed low magnesium (1.84 mEq), high calcium (4.63 mEq), and normal globulin (4.26 mg/dl)
levels. The blood serum for older cows with more than 5 calvings showed low magnesium (1.68 mEq),
low calcium (3.90 mEq) and high globulin (6.09 mg/dl) levels. Grass tetany and milk fever had occurred
in these older cows. The hypomagnesemic Cow 12 showed very low blood serum magnesium (0.64
mkEq) levels. The hypocalcemic cows, Cow 1 and Cow 15, showed blood serum calcium levels less than
one half of normal but had normal blood serum magnesium levels at the first onset of the disease. When
the blood serum calcium levels suddenly decreased, their blood serum magnesium levels increased.
Before these cows were affected by these changes in mineral levels, their blood serum magnesium levels
had been at moderately low levels for many years. This dairy herd was suffering from chronic
hypomagnesemia. It had been reported that grass tetany was caused by magnesium deficiency as Voisin
(Voisin, 1963). The so-called chronic hypomagnesemia must also be caused by low magnesium intake. A
decrease in blood serum magnesium had also been described in cows suffering from chronic magnesium
deficiency as Onderscheka (Onderscheka et al., 1967). Downer cows also showed low blood serum

magnesium levels at 1.54 mEq (1.17~1.89 mEq) and low blood serum calcium levels at 3.40 mEq (2.83
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~3.90 mEq). In downer cows, blood serum magnesium and calcium levels were not lower than those of
the grass tetany and milk fever cows, respectively. Downer cows also suffered from chronic
hypomagnesemia. Some reports were concerned for mgnesium and milk fever (Sanson ef al/, 1981) and
subclinical hypomagnesaemia (Whitaker and Kelly, 1982), however, there is no description for
osteoporosis and abnormal milk.

Bone showed typical patterns of osteoporosis and their kidneys showed calcium accumulation, so-
called nephrocalcinosis. However the magnesium contents of these bones and kidneys were normal. It
was reported that the magnesium content in bones of cows that died from grass tetany was not reduced
as Voisin (Voisin, 1963). The younger cows in the university dairy farm had been suffering from chronic
hypomagnesemia and osteoporosis as shown in Fig. 3. These cows showed a slight decrease in serum
magnesium levels but a slight increase of serum calcium levels during the initial period. Increased
calcium must flow from bones to the milk and urine, resulting in bone demineralization, calcium
accumulation in the kidney, and alcohol-positive milk, i.e. osteoporosis, nephrocalcinosis and “the
Utrecht abnormality of milk” as Boogaerdt (Boogaerdt, 1954), respectively. The older cows showed a
greater decrease in blood serum magnesium levels, a decrease in blood serum calcium levels and an
increase in serum globulin levels during the secondary period. Calcium must have been lost, and their
osteoporosis increased. The increased globulin must indicate osteoporosis. The role of increased globulin
is not clear, but the author hypothesizes that globulin levels may regulate the calcium and magnesium
levels in blood serum.

The nephrocalcinosis was consistent with some reports of magnesium deficient animals. (George et
al, 1974, Goulding and Malthus, 1968, Maclntire and Davidsson, 1958, Martindale and Heaton, 1964,
Maynard et al, 1958). It was reported that the blood serum magnesium levels rapidly decreased on the
first day of a low magnesium diet in rats, while their blood serum calcium levels slowly increased as
George (George et al, 1974).

One paper reported that cows with chronic magnesium deficiency also suffered from the
accumulation of calcium in the kidney and a decrease in blood serum magnesium as Onderscheka
(Onderscheka et al, 1967).

The experimental animals were fed a special diet, such as a magnesium-free diet or one with a very
low magnesium content, however, the lactating dairy cows had been fed an average diet. The lactating
dairy cows had received slightly less than the minimum requirement of magnesium for many years, and
the cows with high milk yield needed high levels of magnesium. It seems that the lactating dairy cows in
the certain dairy farm had experienced chronic hypomagnesemia with high blood serum calcium for
many years. In previous studies, it was shown that the magnesium contents of the bones of magnesium-
deficient experimental animals declined as MacIntire (Macintire and Davidsson, 1958) and Martindale
(Martindale and Heaton, 1964), however, osteoporosis and the elevation of blood serum globulin has not
been previously reported.

The cows of the university dairy farm suffer from chronic hypomagnesemia caused by a shortage of
magnesium intake from roughage. Legumes, such as alfalfa and clover, are rich in magnesium, which
constitutes more than 0.3% of their DM. In contrast, grass, such as timothy and ryegrass, is poor in
magnesium, which represents less than 0.2% of the DM. A. Kemp (Kemp, 1960) recommended a
magnesium content greater than 0.2% of the DM of the roughage for lactating dairy cows to prevent
grass tetany. The manager of the university dairy farm was responsible for failing to give legumes to

lactating dairy cows for many years. All of the cows from the university dairy farm showed
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osteoporosis. Reproductive disorders, such as paresis, abortion, and stillbirth, were observed in cows at
this dairy farm. Many cows were suffering from renal cysts, kidney stones, and atorophy.

Cow E had been given a high-concentrate diet with a shortage of roughage at the private dairy farm.
The chronic hypomagnesemia was caused by a low magnesium intake from roughage and the
osteoporosis was accelerated by the excess of phytic acid in the food. The lactating dairy cows had been
fed with various concentrates with high phosphorus contents. Calcium carbonate was used as a feed
additive and the herd had no shortage of calcium. A.Kemp (Kemp, 1960) also noted that an excess of
calcium and phosphorus can reduce the availability of magnesium.

Lactating dairy cow, she produce 6000 kg of milk and a calf every year, is the economic farm
animal. If she once fall down osteoporosis, the recovery is very difficult on the case of lactating dairy
cow. The importance must be the prevention before the cow fall osteoporosis. The lactating dairy cow
must be fed roughage, containing the legume more than 1/3 and the grass less than 2/3, for prevent

osteoporosis

CONCLUSION

Grass tetany and chronic hypomagnesemia in cows must be caused by the shortage of magnesium
in the diet. Hypocalcemic cows and downer cows were also suffering from chronic hypomagnesemia
before they were affected by perturbations in mineral levels. Younger cows showed a slight decrease of
serum magnesium levels but a slight increase of serum calcium levels. The increased calcium must be
transferred from the bones to the milk and urine. This results in bone demineralization, calcium
accumulation in the kidney, and alcohol-positive milk, i.e. osteoporosis, nephrocalcinosis and “the
Utrecht abnormality of milk”, respectively. The older cows showed a greater decrease in blood serum
magnesium levels, a decrease of blood serum calcium levels and an increase of serum globulin levels
during the secondary period. Calcium must also have been lost from their bones, increasing their
osteoporosis. The decreased magnesium levels, increased calcium levels in the blood serum and
nephrocalcinosis of younger cows was consistent with the findings in magnesium-deficient animals,
however, decreased calcium and increased globulin levels in the blood serum of older cows and

osteoporosis in lactating dairy cows were not observed in the experimental animals.
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Abstract Eleven nominal species (Acanthochondria uranoscopi in the Chondracanthidae;
Conchyliurus quintus in the Clausidiidae; Pseudomacrochiron aureliae in the Macrochironidae;
Ostrincola japonica and Ostrincola koe in the Myicolidae; Colobomatus mylionus in the Philichthyidae;
Ceratosimicola japanica and Splanchnotrophus helianthus in the Splanchnotrophidae; Enterognathus
inabai in the Enterognathidae; Neomysidion rahotsu in the Nicothoidae; Creopelates nohmijimensis in
the Pennellidae) and six families (Clausidiidae, Macrochironidae, Philichthyidae, Splanchnotrophidae,
Enterognathidae, Nicothoidae) are newly added to the checklist of the parasitic copepods of fishes and
invertebrates of the Seto Inland Sea, Japan, published in 2011. Now, 99 nominal species (81 species
from fishes and 18 species from invertebrates) in the following 25 families of the parasitic copepods are
known to occur in the Seto Inland Sea: Anthessiidae (2 spp.), Bomolochidae (7 spp.), Caligidae (15
spp.), Chondracanthidae (8 spp.), Clausidiidae (1 sp.), Enterognathidae (1 sp.), Ergasilidae (3 spp.),
Hatschekiidae (9 spp.), Kroyeriidae (1 sp.), Lernaeopodidae (9 spp.), Lernanthropidae (7 spp.),
Lichomolgidae (2 spp.), Macrochironidae (1 sp.), Mantridae (1 sp.), Myicolidae (3 spp.), Mytilicolidae (2
spp.), Nicothoidae (1 sp.), Notodelphyidae (2 spp.), Pandaridae (1 sp.), Pennellidae (3 spp.),
Philichthyidae (1 sp.), Pseudocycnidae (1 sp.), Pseudohatschekiidae (1 sp.), Splanchnotrophidae (2 spp.),
and Taeniacanthidae (15 spp.). Corrections are made for the information on the anthessiid Panaietis
yamagutii erroneously reported in the 2011 version of the checklist.

Key words: Checklist, marine fishes, marine invertebrates, parasitic copepods, Seto Inland Sea

INTRODUCTION

The checklist of the parasitic copepods of fishes and invertebrates of the Seto Inland Sea, Japan,
was published in 2011 based on the literature published between the years 1935 and 2011 (Nagasawa,
2011). It contained the information on 88 nominal species (78 species from fishes and 10 species from
invertebrates) of the following 20 families: Anthessiidae (2 spp.), Bomolochidae (7 spp.),
Chondracanthidae (7 spp.), Ergasilidae (3 spp.), Lichomolgidae (2 spp.), Mantridae (1 sp.), Myicolidae
(1 sp.), Mytilicolidae (2 spp.), Notodelphyidae (2 spp.), Taeniacanthidae (14 spp.), Umazuracolidae (1
sp.), Caligidae (15 spp.), Hatschekiidae (9 spp.), Kroyeriidae (1 sp.), Lernacopodidae (9 spp.),
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Lernanthropidae (7 spp.), Pandaridae (1 sp.), Pennellidae (2 spp.), Pseudocycnidae (1 sp.), and
Pseudohatschekiidae (1 sp.). It also contained the information on the parasitic copepods not identified to
species level.

The checklist is updated here based on the papers published from 2012 to 2015 (Uyeno and
Nagasawa, 2012; Tang et al., 2012; Okawachi et al., 2012; Ohtsuka et al., 2012; Madinabeitia and
Nagasawa, 2013; Ibrahim and Sato, 2013; Nagasawa and Nitta, 2014; Nagasawa ef al., 2014) and those
overlooked in the 2011 version (K6 ef al., 1962; Shiino, 1963; Ohtsuka et al., 2005, 2007; Uyeno and
Nagasawa, 2010). Two corrections also are made because that version contained wrong information
about the generic name of Panaietis and the validity of Panaietis incamerata.

Like in Nagasawa (2011), information on the parasitic copepods of fishes and invertebrates of the
Seto Inland Sea is assembled as Parasite-Host and Host-Parasite lists. In the Parasite-Host List, the
following information is provided for each species of parasitic copepod within familes in alphabetical
order in the Poecilostomatoida, Cyclopoida, and Siphonostomatoida: 1) the current scientific name,
including the author(s) and date, followed by any recognized synonym(s) used in establishing the
record(s) in the Seto Inland Sea. For the species listed in Inaba’s (1988) monograph entitled “Fauna and
Flora of the Seto Inland Sea”, an asterisk (*) is added immediately after the date of the scientific name; 2)
Site(s) of occurrence of the parasite on or in its host(s). When the site was not give in a record, the likely
site as determined from other papers is enclosed in square brackets; 3) Host(s), in which currently
accepted scientific names are given: for fish hosts, the names recommended by Froese and Pauly (2015)
are used. The scientific names used in original reports are shown in parentheses. A Japanese common
name is also given in Japanese in parentheses for each host species after its scientific name; 4) Record(s),
in which the authors responsible for the records are listed in chronological order. Each reference is
followed by the locality or localities given in two parts, first the prefecture(s) (Fig. 1) and then the

Seto Inland Sea

134°N

North Pacific Ocean
100 km

°

131°B 133°B 135°B

Fig. 1. A map of the Seto Inland Sea (SIS), western Japan. A, a boundary in the Kii Channel between SIS and the
North Pacific Ocean (NPO); B, a boundary in the Bungo Channel between SIS and NPO; C, a boundary
near the Kanmon Strait between SIS and the Sea of Japan. The Seto Insland Sea is surrounded by eleven
prefectures (1, Osaka; 2, Hyogo; 3, Okayama; 4, Hiroshima; 5, Yamaguchi; 6, Fukuoka; 7, Oita; 8, Ehime;
9, Kagawa; 10, Tokushima; 11, Wakayama), and prefectural boundaries are shown by dotted lines.
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detailed collection locality or localities from which the parasite was reported; and 5) Remarks, where
explanatory comments are offered on nomenclature and notes such as previous record(s) of the parasite
in the Seto Inland Sea. In the Host-Parasite List, the genera and species of hosts are listed in alphabetical
order within each of higher taxa of animals (Scyphozoa, Polychaeta, Bivalvia, Gastropoda, Crustacea,
Crinoidea, and Actinopterygii). After the name of each host species, parasitic copepod(s) is (are) listed in
systematic order shown in the Parasite-Host List. Information on the site(s) of occurrence and the

prefecture(s) is also given for each copepod species.
I. Parasite-Host List
Subclass Copepoda Milne Edwards, 1830
Order Poecilostomatoida Burmeister, 1835
Family Bomolochidae Sumpf, 1871

Bomolochidae gen. spp.

Site: unspecified

Hosts: Acanthopagrus latus (%7 X), Acanthopagrus schlegelii (as Acanthopagrus schlegelii
schlegelii, 7 11 5" 1), Pagrus major (% % 1), Evynnis tumifrons (7% 1)

Record: Madinabeitia and Nagasawa 2013 (Hiroshima: Hiroshima Bay)

Family Chondracanthidae Milne Edwards, 1840

Acanthochondria uranoscopi Ho and Kim, 1995
Site: oral cavity
Host: Uranoscopus japonicus (X ¥ X % 3 )
Record: Nagasawa et al. 2014 (Hyogo: off the south coast of Awaji Island)

Family Clausidiidae Embleton, 1901

Conchyliurus quintus Tanaka, 1961

Site: [mantle cavity]

Hosts: Cyclina sinensis (4 % 3 2 ), Pistris capsoides (as Arcopagia (Merisca) diaphana, 4 F 3 77
I M)

Record: Ko et al. 1962 (Hiroshima: Hiroshima)

Family Clausiidae Giesbrecht, 1895

Clausiidae gen. sp.
Site: paropodia
Hosts: Glycera nicobarica (712 1))
Record: Ibrahim and Sato 2013 (unspecified locality)
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Family Macrochironidae Humes and Boxshall, 1996

Pseudomacrochiron aureliae Tang, Yasuda, Yamada and Nagasawa, 2012
Site: gastrovascular cavity of scyphistoma
Host: Aureria sp. (3 X7 777
Record: Tang et al. 2012 (Hiroshima: Kuba Fishing Port)

Family Myicolidae Yamaguti, 1936

Ostrincola japonica Tanaka, 1961
Site: [mantle cavity]
Host: Crassostrea gigas (as Ostrea (Crassostrea) gigas, X 7 %)
Record: Ko et al. 1962 (Hiroshima: Hiroshima)

Ostrincola koe Tanaka, 1961

Site: [mantle cavity]

Hosts: Cyclina sinensis (4 % 3 ¥ ), Pistris capsoides (as Arcopagia (Merisca) diaphana, {1 73 7
I M)

Record: Ko et al. 1962 (Hiroshima: Hiroshima)

Family Mytilicolidae Bocquet and Stock, 1957

Mpytilicola orientalis Mori, 1935%*

Site: intestine

Host: Crassostrea gigas (¥ 77 %)

Record: Nagasawa and Nitta 2014 (Hiroshima: near the river mouth of the Kamo River)

Remarks: This species was previously reported from Crassostrea gigas and Mytilus coruscus in the
Seto Inland Sea off Hiroshima Prefecture (Mori, 1935; Yamazaki, 1950) (see Nagasawa, 2011).

Family Philichthyidae Vogt, 1877

Colobomatus mylionus Fukui, 1965
Site: [under head skin]
Host: Acanthopagrus latus (%7 X )
Record: Madinabeitia and Nagasawa 2013 (Hiroshima: Hiroshima Bay)

Colobomatus sp.
Site: head canals
Hosts: Pagrus major (X 5 A), Evynnis tumifions (75 1)
Record: Madinabeitia and Nagasawa 2013 (Hiroshima: Hiroshima Bay)
Remarks: This parasite was reported as “Colobomatus sp. 1” by Madinabeitia and Nagasawa (2013).
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Family Splanchnotrophidae Norman and Scott, 1906

Ceratosimicola japanica Uyeno and Nagasawa, 2012
Site: body cavity
Host: Hypselodoris festiva (T + 7 I 7 )
Record: Uyeno and Nagasawa 2012 (Hiroshima: off Irukabana, Nohmi-jima Island)

Splanchnotrophus helianthus Uyeno and Nagasawa, 2012
Site: body cavity
Host: Thecacera pennigera (I X% <7 37 3)
Record: Uyeno and Nagasawa 2012 (Hiroshima: off Matoba Beach, Takehara; Yamaguchi: off Izaki,

Yashiro-jima Island)
Order Cyclopoida Burmeister, 1834
Family Enterognathidae Illg and Dudley, 1980

Enterognathus inabai Ohtsuka, Shimomura and Kitazawa, 2012

Site: probably intestine (see Remarks)

Host: Lamprometra sp. (7 3 3 7 FAD 17d)

Record: Ohtsuka et al. 2012 (Hiroshima: 34°0.590'N, 132°44.32'E-34°0.599'N, 132°44.35'E)

Remarks: The specimen of this copepod was found “attached to the outside of the host crinoid,
possibly due to an accidental ejection from the intestine of the host during collection” (Ohtsuka et al.,
2012).

Order Siphonostomatoida Burmeister, 1835
Family Caligidae Burmeister, 1835

Caligus fugu (Yamaguti, 1936)

Syn.: Pseudocaligus fugu Yamaguti, 1936 (Okawachi et al., 2012)

Site: body surface

Host: Takifugu niphobles (7 47 7")

Record: Okawachi et al. 2012 (Hiroshima: off the Takehara Marine Science Station)

Remarks: While this species was reported by Okawachi et al. (2012) as Pseudocaligus fugu Yamaguti,
1936, it has been regarded as Caligus fugu (Ozak et al., 2013; see also Freeman et al., 2013). There are
some other records of the species (as P. fugu) from tetraodontids in the Seto Inland Sea (Yamaguti, 1936;
Shiino, 1963a; Ikeda et al., 2006; Ito et al., 2006; Tensha and Momoyama, 2006; Venmathi Maran et al.,
2007; Venmathi Maran et al., 2011) (see Nagasawa, 2011).

Lepeophtheirus semicossyphi Yamaguti, 1939
Site: body surface
Hosts: Semicossyphus reticulatus (27 % A1), Chaerodon azurio (1 7), Takifugu pardalis



118 Kazuya NAGASAWA

(=Spheroides pardalis, 77 7")

Record: Shiino 1963b (Yamaguchi: Shimonoseki City Aquarium)

Remarks: This copepod was previously reported by Yamaguti (1939) from Semicossyphus reticulatus
in the Seto Inland Sea (see Nagasawa, 2011).

Caligidae gen. spp.

Site: unspecified

Hosts: Acanthopagrus latus (¥ 7 X), Acanthopagrus schlegelii (as Acanthopagrus schlegelii
schlegelii, 7 1 5" 1), Pagrus major (X ¥ 1), Evynnis tumifions (7% 1)

Record: Madinabeitia and Nagasawa 2013 (Hiroshima: Hiroshima Bay)

Family Lernacopodidae Milne Edwards, 1840

Lernaeopodidae gen. spp.

Site: unspecified

Hosts: Acanthopagrus latus (¥ 7 X), Acanthopagrus schlegelii (as Acanthopagrus schlegelii
schlegelii, 7 1 5" 1), Pagrus major (X ¥ 1), Evynnis tumifions (7% 1)

Record: Madinabeitia and Nagasawa 2013 (Hiroshima: Hiroshima Bay)

Family Lernanthropidae Kabata, 1979

Lernanthropidae gen. spp.

Site: unspecified

Hosts: Acanthopagrus latus (¥ 7 X), Acanthopagrus schlegelii (as Acanthopagrus schlegelii
schlegelii, 7 11 % 1), Pagrus major (<% % 1), Evynnis tumifions (7% 1)

Record: Madinabeitia and Nagasawa 2013 (Hiroshima: Hiroshima Bay)

Family Nicothoidae Dana, 1849

Neomysidion rahotsu Ohtsuka, Boxshall and Harada, 2005
Site: marsupium
Host: Siriella okadai (71 % 37T %)
Records: Ohtsuka et al. 2005 (Hiroshima: vivinity of Takehara); Ohtsuka et al. 2007 (Hiroshima: near

the Takehara Marine Science Station of Hiroshima University)

Family Pennellidae Burmeister, 1835

Creopelates nohmijimensis Uyeno and Nagasawa, 2010
Site: head embedded in musculature with body protruding externally
Host: Priolepis boreus (X F AT/ E)
Record: Uyeno and Nagasawa 2010 (Hiroshima: off Irukabana, Nohmijima Island)
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II. Host-Parasite List

Scyphozoa
Aureria sp. (2 X7 7 7%): Pseudomacrochiron aureliae (gastrovascular cavity of scyphistoma:

Hiroshima)

Polychaeta
Glycera nicobarica (7 1) ): Clausiidae gen. sp. (paropodia: unspecified locality)

Bivalvia

Crassostrea gigas (< 71 %): Ostrincola japonica (—: Hiroshima), Mytilicola orientalis (intestine:
Hiroshima)

Cyclina sinensis (% % 2 R): Conchyliurus quintus (—: Hiroshima), Ostrincola koe (—: Hiroshima)

Pistris capsoides ({4 7 a7 > 7 b1)): Conchyliurus quintus (—: Hiroshima), Ostrincola koe (—:

Hiroshima)

Gastropoda
Hypselodoris festiva (7 % 7 X 7 2): Ceratosimicola japanica (body cavity: Hiroshima)
Thecacera pennigera (X A % ~ 7 3 7 3): Splanchnotrophus helianthus (body cavity: Hiroshima)

Crustacea

Siriella okadai (4 71 4" 3 7 3): Neomysidion rahotsu (marsupium: Hiroshima)

Crinoidea

Lamprometra sp. (7 X > ¥ D 11k): Enterognathus inabai (probably intestine: Hiroshima)

Actinopterygii

Acanthopagrus latus (%7 X): Bomolochidae gen. sp. (—: Hiroshima), Colobomatus mylionus (—:
Hiroshima), Caligidae gen. sp. (—: Hiroshima), Lernacopodidae gen. sp. (—: Hiroshima),
Lernanthropidae gen. sp. (—: Hiroshima)

Acanthopagrus schlegelii (7 1@ %" 1) : Bomolochidae gen. sp. (—: Hiroshima), Caligidae gen. sp. (—:
Hiroshima), Lernacopodidae gen. sp. (—: Hiroshima), Lernanthropidae gen. sp. (—: Hiroshima)

Chaerodon azurio (1 7): Lepeophtheirus semicossyphi (body surface, Yamaguchi)

Evynnis tumifrons (7-% 1) : Bomolochidae gen. sp. (—: Hiroshima), Colobomatus sp. (head canals,
Hiroshima), Caligidae gen. sp. (—: Hiroshima), Lernacopodidae gen. sp. (—: Hiroshima),
Lernanthropidae gen. sp. (—: Hiroshima)

Pagrus major (¥ % 1) : Bomolochidae gen. sp. (—: Hiroshima), Colobomatus sp. (head canals,
Hiroshima), Caligidae gen. sp. (—: Hiroshima), Lernacopodidae gen. sp. (—: Hiroshima),
Lernanthropidae gen. sp. (—: Hiroshima)

Priolepis boreus (X %% 2T )\X): Creopelates nohmijimensis (head embedded in musculature with
body protruding externally: Hiroshima)

Semicossyphus reticulatus (27" % A'): Lepeophtheirus semicossyphi (body surface, Yamaguchi)

Takifugu niphobles (7 %7 7). Caligus fugu (body surface: Hiroshima), Lepeophtheirus semicossyphi
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(body surface, Yamaguchi)
Uranoscopus japonicus (3 > X % 2 ). Acanthochondria uranoscopi (oral cavity: Hyogo)

II1. Corrections

In the account of Panaietis yamagutii 1zawa, 1976 in Nagasawa (2011, page 114, right column,
lines 11-12 from bottom), the generic name of the species was misspelled as “Panaietes” and there was a
phrase of wrong information, i.e., “Syn.: Panaietes incamerata Stebbing, 1900”. Panaietis is a correct
generic name, and Panaietis incamerata is a valid species. No proposal so far has been made to relegate

P. incamerata to a junior synonym of P. yamagutii. The correct information is as follows:

Panaietis yamagutii 1zawa, 1976
Sites: mouth cavity, esophagus
Host: Turbo (Bacillus) cornutus (7 L)
Records: Anonymous 1967 (unspecified locality); Nagasawa 2007 (unspecified locality)

IV. A summary of the known parasitic copepods of fishes and invertebrates of the Seto Inland Sea
(1935-2015)

Mori (1935) reported the parasitic copepod of aquatic animals, i.e., the mytilicolid copepod
Mpytilicola orientalis, for the first time from the Seto Inland Sea. Since then, many species of parasitic
copepods have been reported from this sea. Recently, by compiling the information reported from 1935
to 2011, Nagasawa (2011) published a checklist of the parasitic copepods of fishes and invertbrates of
the Seto Inland Sea, which contained the information on 88 nominal species (78 species from fishes and
10 species from invertebrates) belonging to 20 families.

In the present update, eleven nominal species (Acanthochondria uranoscopi in the
Chondracanthidae; Conchyliurus quintus in the Clausidiidae; Pseudomacrochiron aureliae in the
Macrochironidae; Ostrincola japonica and Ostrincola koe in the Myicolidae; Colobomatus mylionus in
the Philichthyidae; Ceratosimicola japanica and Splanchnotrophus helianthus in the Splanchnotrophidae;
Enterognathus inabai in the Enterognathidae; Neomysidion rahotsu in the Nicothoidae; Creopelates
nohmijimensis in the Pennellidae) and six families (Clausidiidae, Macrochironidae, Philichthyidae,
Splanchnotrophidae; Enterognathidae, Nicothoidae) of the parasitic copepods are newly added to the
2011 version of the checklist. Currently, the Umazuracolidae, one of the 20 families reported from the
Seto Inland Sea, has been regarded as a junior synonym of Taeniacanthidae (Huys et al., 2012). Thus, a
total of 99 nominal species (81 species from fishes and 18 species from invertebrates) in the following
25 families of the parasitic copepods, excluding those not identified to species level, are known to occur
in the Seto Inland Sea: Anthessiidae (2 spp.), Bomolochidae (7 spp.), Caligidae (15 spp.),
Chondracanthidae (8 spp.), Clausidiidae (1 sp.), Enterognathidae (1 sp.), Ergasilidae (3 spp.),
Hatschekiidae (9 spp.), Kroyeriidae (1 sp.), Lernacopodidae (9 spp.), Lernanthropidae (7 spp.),
Lichomolgidae (2 spp.), Macrochironidae (1 sp.), Mantridae (1 sp.), Myicolidae (3 spp.), Mytilicolidae (2
spp.), Nicothoidae (1 sp.), Notodelphyidae (2 spp.), Pandaridae (1 sp.), Pennellidae (3 spp.),
Philichthyidae (1 sp.), Pseudocycnidae (1 sp.), Pseudohatschekiidae (1 sp.), Splanchnotrophidae (2 spp.),
and Taeniacanthidae (15 spp.)
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HBRFANBERR  BETHSYOFTEMED 7 RER !
BR#ThR & &T1E

TR
R B RS S B Y R Z2RE, T 739-8528 A B IR UL B i $E111-4-4

E B mEHRESNCEEICEO &, 2014E IS s [T PO e S - IEARHEED Y O FF AR
# A7 T HEE] 1268 (Clausidiidae, Enterognathidae, Macrochironidae, Nicothoidae, Philichthyidae,
Splanchnotrophidae) 3 X O"114# (Acanthochondria uranoscopi, Ceratosimicola japanica, Colobomatus
mylionus, Conchyliurus quintus, Creopelates nohmijimensis, Enterognathus inabai, Neomysidion rahotsu,
Ostrincola japonica, Ostrincola koe, Pseudomacrochiron aureliae, Splanchnotrophus helianthus) % Bl L 72

ZOFRR, TNFE TSI NEE AL EBEEBY 2 S B SN mAES 4 T VIR, DIV o2sEHCE
FNNLH99H (FAFH S SI1FE, MEHFHEEI A 518%E) & 72 - 72 © Anthessiidae (2f#), Bomolochidae (7f%) |
Caligidae (157#), Chondracanthidae (8f#), Clausidiidac (1f#) , Enterognathidae (17#), Ergasilidae (3fi#),
Hatschekiidae (97#), Kroyeriidae (17#), Lernacopodidae (9f#), Lernanthropidae (7f#), Lichomolgidae (2
i), Macrochironidae (17#), Mantridae (17f), Myicolidae (37f), Mytilicolidae (2ff), Nicothoidae (1),
Notodelphyidae (2ff), Pandaridae (17%), Pennellidae (3ff), Philichthyidae (1f#), Pseudocycnidae (1),
Pseudohatschekiidae (17#), Splanchnotrophidae (2ff), Taeniacanthidae (157%), F 7z, 20114E 2% T &N
7z FRCEH KT Panaietis yamagutii \ZB5 2 TEHUZER D RO N72OTETIE L 72,

F—T— N K, FAEMSA TV, WO, AR, HEk
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BAERRBICFET S ST HIELUBDATUEORER
(1939-2015%)

FEAMD * - R

D B R R A BRI FE R, T739-8528 JA IR L BT 85111 1-4-4
DR BRI TR Se R, T 890-0065 HE VR BT RIC1-21-35

E B 19392015 ISR S NSRS D &, HAREAEN O SN T 2 E L T F
Lernacopodidae 7 A 7 ¥ D 158495 & KRl (LI E) ICB3 2 188 (4D A b, fHE,
FAEAL, MERRYAE, SCEK) EFET L CHEPR L7z, Alella, Brachiella, Clavellisa, Clavellopsis,
Clavellotis, Naobranchia, Neoalbionella, Pseudocharopinus, Schistobrachia, Thysanote O 4 )& |2
LT, YeFHIECLY, HAITFHIELY, VINFFHIELY, FHIELTERF,
RAFTHICELY, ZIIXFFTHIUELY, FAFHIELY, IZAFH LY, FUFRXFIT
JELY, THIELTOPFEEMAZIE L7z, F7, BRENAZE S 720 WIS L TR
LERPEE L 72,

F—D—=RI DA TVHE, BEFER, S ELAUF, B

=

AKHELTIHKD -4 7 ¥ 4 2 F} Lernaeopodidae (£ 77 A 7 2 #ifl] Copepoda ® 4 I'1H Siphonotomatoida (ZJ&
35 FREHTH b, T4E, IV 4 S 7 ¥ L V& Parabrachiella O JEFE TR & 7% FE L (Piasecki et al.,
2010) 23 o72d DD, FH 7 YA TEHI20044F F TICHFLCTR268TEATFLIL S AL, AEHEGFAEME A 7 VM
TlE7 4+ Y7 I F} Caligidae (465FELL 1) 12K E%EITH S (Boxshall and Halsey, 2004) o AF} D% <
DR BITFEL, WRBIHFETLEOH L. BILD B D05, MEBAEILFE2NHD el % 6 E ok
M, TEEOMIIITHAATHEEL, HRARIIEREL L CHOREICNET 5. bHETHRE I N:
BENE, =2 VR, FoRL Y IR RS AR, ANVEL R FOR, RS vT v akh, SR, T
~ &A%, VR, 7URL v AR =B w38 FTFk A VS AR A AXIEN RNFEL T A2
B s T FRL N, TR R EKELEELRLONEENS, Fio, KERGMECHE A E OB T
HRUZHAT 5137 (Nagasawa, 2015a, HllE [4HOWZEHE] CThal), AW e ETHEICRL 2L
bbb (RRHRTT B E R, 1990),

KHEGE, HAREF T 7 €A F O 15E490E, KFEEME (F4E) (2OWT, 1939-20154FDT774F M2 H
FRENZCHE b LS, BHOBREEIML 2D TH 5D, 19394 1F, FHRFOWMITLMA T 77 4
TR A T VAR DDPETROICHE L72FETH S (Yamaguti, 1939), 1RIZZ2 D%, FMEL & & IZH IS
Ze % #E 7> (Yamaguti and Yamasu, 1959, 1960). WA &AEA T, DOETH T 7 CLTFA A T V5
AEIINIGE L 72 01 = F IR AR OHEFFZE M (Shiino, 1956, 1958, 1959) Td 5. W& 12 & B WIZEREIE,
RLEHOIR & & B 1219634F 12 1A f1Z & - T [Parasitic Copepoda and Branchiura of fishes] (Yamaguti,
1963) & LTSNz, F72, HEUKERFORBHA—S 3 rBAHEICTET LYY AT I LY

([
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Salmincola californiensis D%t (Hoshina and Suenaga, 1954 ; f&F} - TaAF, 1976 ; a4 - ff%F, 1977), &
BREOZEBEER S B Uy A\ IFET L7054 577 €LY (k) Alella macrotrachelus DFFFE (7T
H5, 1980 HHE S, 1981) #47o 720 WAEIX, A 7 A V= TINRFEOM  E# (Ju-shey Ho) (Ho,
1983, 1993 ; Ho and Do, 1984 : Ho and Kim, 1996 : Ho et al., 2005) &, b 7 A sk 7> & i K e i
JEHT & R IR B RFICEHE 5 5 REMW (Nagasawa and Urawa, 1991, 2002, 2015 ; Nagasawa ef al., 1994,
1995, 1997, 1998, 2008 ; Nagasawa, 2015b) ASARFHIBT 258217V, £ OHREHE TV, K HEKE,
COL)BEHERLEOT, bAPECBITLF A ELAVEAA T VHICHT AR T L0220 DTH
5o

AKHFETE, THZELATVEHNOKEEY T IVT 7Ny MEIZIERZ%, SETIENGOT VT 77Xy b
MELZ A AE & Bl L7z, BEERIG LI RE T35, B A M eEE, FEMVEZRL2H L, HhE
WA R 720 B4 A MORLZZFAIEDOPETHWONZDICY, ThE R DDIFRATOH
HWOPEN BN EERT, FRAOEHIZIL, TN E2EE L2EHETL L MBEEEZIR Lz, mEIRE
OWeiL, W (2013) AVUR L 720 BIRRICHE - TRAI L, B MR EF4 %2 L7 ZOB, #BE0OH
LCHIEOMAG L F AL R 5 b OB EDLITIGE IR Z N Z 5L L 72 MR 575 12 B3 2 1R,
WETE OB AT (FERTE, BRI, Ah—y 2, W, WENE) IR L, AERRA
EOREM RN & MBS GEER L IMRAE) 2R L7z, F72, BKEMOY; & ITAERT IS & a2
PR, MAERERL L7z, WIROBEICS, MEFEZIZA S ISIIEE L7ze TR IR 2 3R
WOEHRE R HEICE [—] TRLUZZ. fiE T, SEEOAMFER FERPMETOSMmE IS
HHI) RHIEERMAORENRINL: Ex il Lize 2B, HERREIW a2 B 54 (Bhar 2 BB sk 4,
2000) 1ZfEoTHRAK Y AL, ¥4 T, SRAL EORFBEARHHTHY .

BHEERMOREE FROL I ICTLwdl, SHIEFE-FERY AN LTERLL, ZOYART
&, EEE LCHlE SN R (2013) OGHERICHE - TN, FRMALLRBHS NI AL T ¥
AR L7zo ERHIBW TR AT A TR,

FHTELTEH AT VEOSFEARRICE LTI Yamaguti (1963), Kabata (1979), Boxshall and
Halsey (2004) H35H 2% %o MW T ¥V TIZBIT 2 AFHIET 2 IO TR O Twa  (EE : Kim,
1998 ; 1 [E : Song and Kuang, 1980 ; #H 7 > 7 : Gusev, 1951 ; Markevich and Titar, 1978) . A< H#kiZgEH
SIS L D HAREFEM.S A 7 VEBEOHEI0MTH L (=277 IR [KE#S, 20071 447D A2 F
[Nagasawa ef al., 2007] : 742 7 I8 [KEDL, 2010] ; #TNMESF A4S 4 7 2 [Nagasawa, 2011,
2015¢] s e bAE AVRE [FE - BE, 2011) 0 vy oA YT 3IR, 29 3R, =T IR [RE
L8, 2012] 5 T AVE [KE#ES, 2013] 5 e VX A VR [KE# - LB 2014)),

BAESAHIELIBAAA T EOBR

DA 7> HEHH

Subclass Copepoda Milne Edwards, 1830

MHA 7T

Infraclass Neocopepoda Huys and Boxshall, 1991

BOB 7+ /AMALE)

Order Siphonotomatoida Burmeister, 1835
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AEHAEOH (747 AMAH) EIFSEHEICOWTIEREES (2010) 255K LTW5,

FTHIELTH

Family Lernaeopodidae Mile Edwards, 1840

AFHE, 2D TIdF 427 ¥ A2 H Lernacopodoida (Yamaguti, 1939 5 #EEF, 1964 5 A, 1972 (HH 5,
1977,1983) & %\ & Lernacopodidea (Yamaguti, 1963) (25 6 LT 7z, AEFOBAER L ITHEE (1964 ¢
127) 12496

Ho and Kim (1996) 34—y Z i 7 a ") 1 71 Icelus ochotensis 7> & AFHZJE 9 5 Nectobrachia
iceli T & L CRLH L7272, SREMD HAREANTH 2 04\ TH 5720, SOMIIRHEKIZEO R o7,

YEFHIELVE (FiFR)

Genus Alella Leigh-Sharpe, 1925

PTEER L, A OO NRHEA  THEETHZ 2 2 LI/,

TIRFAFAIELS (R

Alella ditrematis (Yamaguti, 1939)

B AN : Clavellodes ditrematis (Yamaguti, 1939)

TBX . 7 3 ¥+ I Ditrema temminckii temminckii (=Ditrema temmincki), % % F 3 Neoditrema ransonnetii
(= Neoditrema ransonneti), 7 A 5 * Hexagrammos otakii

BHELRAL -

HIBM A - HARME (B RS - AIEREE S © Ho, 1983), i N (ST R HEIK @ Yamagut,
1939)

5% @ R T EHH D B (HEEP, 1965) 0 AFEILHENZ & 543 5 (Kim, 1998) o FEHEF L IIHELS (1965)
WD o

QA FTHIELS FFR)

Alella macrotrachelus (Brian, 1906)

R41) AN : Clavellodes macrotrachelus (Yamaguti, 1939 ; fiiK - #2111, 1979)

B8X : 70 % A Acanthopagrus schlegelii (=Sparus longispinis, Mylio macrocephalus, Acanthopagrus
schlegeri)

BFAEERL ¢ B

WIBEID - HAHE CHHB LIRS © Ho, 1983 5 BIIREILIE - 554K, 1993, 1998), #TifE (JLEEIREK -
Yamaguti, 1939 ; [#ILULFEF - Jul © FEAR - 210, 1979 5 I8 BENEITIHE - A5 S, 1980 5 LS
B [EE - JuUE] - REERREE [(Z8], BP0 DREEKEREY] - FILER S8/ 5, 1981)

&% =E S (19811 143) (2XAud, AN, RHE, SR sEorasyfi2daFkEl Ty
2l o RHIZ X DHICHT BN D 5 (A, 1989)c HrEdENIZIE, A7 05 A 12FET
% LIl T,
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AAIVFHIELVE (FiFR)

Genus Brachiella Cuvier, 1830

PIEAER AL, R OMAYNEZ Pl S 5 8FICFET 5 2 LI/

FTHIELY

Brachiella thynni Cuvier, 1830

B8X . 1~ AW T T Acanthocybium solandri, 7 11 < 7" 1 Thunnus orientalis

BFEBRAL ¢ MR RO RFR

HIBESFE LA (ZEERE M ¢ Shiino, 1956 5 FIFE M : Nagasawa, 2015b)

fBE @ AR, AR~ TEEEOREICELT 2 KB OF ABAEICHE 51 2% (Kabata, 1979)c DA ETIZ
FIH 7 0~ 7 uilb %49 5 (Nagasawa, 2015b) o RFEIZBIT 2 EEiA5H 5 (HERF, 1965, 1979). fiift
MAIHER (1965) 126E9 o

BAIAVFHIELVEDIE

Brachiella sp.

BE : /N &~ X Gephyroberyx japonicus
BPAERRAL ¢ 11
HIRAVRT | AT (IR il S, 1965)

AAIVFHIELVRDIE

Brachiella sp.

f&X . ¥ 7F ¥ Sebastolobus macrochir, A N)\VIEMHH Sebastes spp. (= [T 4], [AX47])

BFAEBAL : A

HWIBRARE 1 — ORISR AR, 1990)

&%  KRU s EAERAER (1990) OF ) [7TH 4] BAHHETHWLNLBHRT, NERoT7Th Y
7 Paratrypauchen microcephalus Tl37: {, A/NVEO XN )V EHERI S N5,

RIVFHIVELVE
Genus Clavella Oken, 1815
RIE OREHER 41X Nagasawa ef al. (2008 : 56) 1299 o
RSFTHIELY GrFr)
Clavella adunca (Strom, 1762)

B4 AN : Clavella uncinata (Yamaguti, 1939 ; Shiino, 1956)



FHTELTF AT VOB 129

f&8% : ~ ¥ 7 Gadus macrocephalus, A’ 7 5 5 Theragra chalcogramma, 2~ A Eleginus gracilis

BPAERBAL ¢ AT, U, E, CUEDRZNE,

HWIEM DT ¢ HAHE (I EREAD @ Shiino, 1956 5 JLHEESE I - Ho and Kim, 1996 : & IR A A= Mo -
R, 1994 5 & ILILE LT @ Yamaguti, 1939)

BE ANV G T ELVIED Y 4 THET, BERWEELZ R CHRORFEIZL 55 % (Kabata,
1979) 0 B TIIMH T > 7 RWENZ S 5045 % (Gusev, 1951 5 Kim, 1998) o HER{EMS L, KiEd 5 7
FHEBICHFET L 2 LW T,

NIDUFHIELS R

Clavella collaris Ho, 1993

18X : v u A e’ Coelorynchus paralleus, 7 = ’r" Coelorlynchus gilberti
FFAEERAL ¢

HIBEI DG - ALRPEE GEAIUR T oIl ¢ Ho, 1993)

B - FEERAIE, RSN YD VB Y 3 THICHEET A I LI,

SFIFHIVELY R

Clavella diversia Ho, 1993

BXE . VU A v’ Coelorynchus paralleus, *+ =’ Coelorlynchus gilberti
BFAESRL ¢ i

HIBRYF AL (R ey - PPARIRIT © Ho, 1993)

i IR, ARSI A & OB H AR TIRE S N2 LIZH D,

NFFHIELY (FFR)

Clavella gadomi Ho, 1993

18E : 71 % %95 Gadomus colletti (=Gadomus colleti [sic])
FFAEERL ¢

HIBM AR LT (AR T4E  Ho, 1993)

i | FEENAIL, RS TEE TRESINLZ LIZHT,

FFHFHIELS R

Clavella longicauda Ho, 1993

18E . N ¥ Coryphaenoides marginatus

BFAEBRAL ¢ IE

WIBEYAE ¢ ALFE (PRI : Ho, 1993)

% IRENAIE, RREOMRGEIRVAEREREZET 5 LI/,
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DxTOLFHIELY (G

Clavella okamurai Ho, 1993

8% 1 NV ¥ F Coryphaenoides marginatus, ’>7 ) 3% 7 Coryphaenoides nasutus
FFARRAL D, AR

WIBRYAE ¢ AL (R ITEAREES © i8I 1 Ho, 1993)

&% | HEEANIRE, RO BAEOIHERII A 5 A TWa 2 LIZH D,

RIVFHIELY (FFR)

Clavella ovata Yamaguti, 1939

18X : X3 7 A 7 Synagrops japonicus (= Synagrops japonica)
FFAEERAL ¢

HIBRYFR ¢ AL (R ELER © Yamaguti, 1939)

fBZE  FriEEfZIE, RO EAIIEI O I AT b5 Z LI,

JARNFHIELY

Clavella parva Wilson, 1912

TBE | 7 A X\)V Sebastes thompsoni

BFAEBLL : i

HIBRISE ¢ AN (EHRIL/ANG - RIS - FRILESER > 5 — RERGIIZERT UXH] @ Nagasawa
et al., 2008)

8% ML, HHRECHTAEERICHE SN TWAHAICHFLE L Tz (Nagasawa ef al., 2008) . AF# 1L
KRR REEOREAICEA L (Nagasawa et al., 2008% Z8), T Cl3fia o o 7 L@ EIC D 4543
% (Gusev, 1951 ; Kim, 1998) . #Z#F14, 1% Nagasawa ef al. (2008) 127t -

AFVFHIELY (FFiFR)

Clavella perfida Wilson, 1912

18X . A7 7 ¥ T Theragra chalcogramma

BFAEBAL ;- A

HIBRY3FE - AL (LiEERE R A S, 2004)

@ A7 MY ¥ T ICBIT A AEOFEEICE T 2 TThI: (FEDS, 2004) AMIZTIZAT MY
1% E L (Fl 21X Kabata, 1970 ; Arthur, 1984), ¥ T > 7 R EEIZ S 543 % (Gusev, 1951 ;
Kim, 1998) o ARFEAGKILIZ AT HZ b, Kk (28D) 2EOHEEMATIRET %,
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LY FHIELY (FFR)
Clavella scombropis Yamaguti, 1939
f&%E : &Y Scombrops boops
FFAEBRL ¢ EA

HIRRY DR AL (A 2R ¢ Yamaguti, 1939)
% PSR, AR LV ICHET S 2 LI/,

VARSFHIELY (FFR)

Clavella sokodara Ho, 1993

18E . /N 34 F Coryphaenoides nasutus, ') ¥ 5 Coryphaenoides marginatus
BTAEBAL ¢ M, O

HIBEI DG ALRCFEE GV AR © il ey - oI oh ¢ Ho, 1993)
&% - FiEfIE, A 3 VI RREICEET S 2 LI,

VINFTFTHIELVRE (FiFR)

Genus Clavellisa C. B. Wilson, 1915

PITEER AL, RBOESPROED L) IZRAZEVEIHEA 52 L IZHT,

JINFTFTHIELY (F#iFR)

Clavellisa dorosomatis Yamaguti, 1939

f8=% : O/ 1 Konosirus punctatus (=Dorosoma trissa, Konosirus (Clupandon) punctatus)
AR ;A

HIBE DG LR (R R4 Yamaguti, 1939)

A% HiENRIE, BAOMG L ABOMHIZL 2,

YINTINFFHIELY (FRFF)
Clavellisa scombri (Kurz, 1877)

18X : ~ Y7\ Scomber japonicus (=Scomber scombrus japonicus)

FPAEERGL ¢ B

HIBE DG ALK (BB IRBRITE © Yamaguti, 1939), HAME GHrE LA HIL © Shiino, 1959)

131

f# : Shiino (1959) 1, AHi#% Tsunodayama Tz &Gt L7zh ML (AL ) D) L E2 6N

YL Z DA O B ARG SR SN Do FiFERZIE, AR HNIHFAET B LICH T,
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FTHIELZERNFRE GiFF)

Clavellopsis C. B. Wilson, 1915

BRERELE, KBSV FH 2 YA VE Clavella 12105 2 L IZH T,

FTHIELTERE (FiFR)

Clavellopsis flexicervica Shiino, 1956

BE AV AXRXFT A Abudefduf notatus (= Abdefduf natatus [sic])
BFAEBRAL ¢ AL A R

HIBEYRR LA RISILIRES © Shiino, 1956)

% @ HRENAIE, BAOHS LRI L 2,

SURAFTHIELY GFR)

Clavellopsis pellucidula Shiino, 1956

fBx | 74 ALY Chlorophthalmus albatrossis (= Chlorophthalmus albatrossi [sic])
FAERAL : HafiE

WIBEYAE | ALCFE (SRR ¢ Shiino, 1956)

®% REASE, AEDRBROT 4 AT VIZHET S LW,

FUXEAFHIELY (FHFR)

Clavellopsis polymixiae Yamaguti, 1939

18X : ¥ A ¥ A Polymixia japonica (=Polymixia nobilis)

BAEBLL : Mk

HIBE DG AL (R BRITE © Yamaguti, 1939)

5% © Yamaguti (1939) (IARFMEDEF % Polymixia nobilis & #7245, ORI HAZ G4 L vy (i
2013)s FREMOBABIIEFT Y A FAPHERT 20T, KEFETIRINE VS, FiZENAIE, AR
BRI AT ANFES BT LI/,

YINFHIELY (FFR)

Clavellopsis saba Yamaguti, 1939

B8X . ~ 7\ Scomber japonicus (=Scomber scomberus japonicus)

BFAEBRL ¢ B

HIBESFE LA (FRREEEL © Yamaguti, 1939), HARWE (B MAEIL : Shiino, 1959)

& TN NI F H 7 Y LAY Clavellisa scombri @ 35 4 & [7 £ 12, Shiino (1959) 1% A ff %
Tsunodayama THF7z & FL L7275, AHIL (<720 F) 0D LEZONL, HEMIZOFLOHAK
WA R EHEN S D o PSRRI, RES Y NICFHET S 2 L IR,
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IXFTHIELVE GFR)

Genus Clavellotis Castro Romero and Baeza Kuroki, 1984

PN, AROMAE (o) ROz ET 52 LIZ/EG,

RAXFTHIELY (FFR)

Clavellotis branchiostegi (Yamaguti, 1939)

R41) AN Clavellopsis branchiostegi (Yamaguti, 1939 ; Shiino, 1959)

f8F . 7 7~ % A Branchiostegus japonicus

BFAEBRGL ¢ IE, R

RIS LR (— © Yamaguti, 1939 ZEELZHE ¢ Shiino, 1959), HAME (— : Yamaguti, 1939)

% RO GFFINAEIZH L Tid Kabata (1990) # S, HEEMAIX, BAHROMA & FAKOMEI
X%,

ATVYFFHIELY GRFR)

Clavellotis dilatata (Kroyer, 1863)

B AN @ Clavellopsis sargi (Yamaguti, 1939 ; Shiino, 1956, 1959), Clavellopsis nodula (Do and Ho, 1983)

8X . 719 ¥ 41 Acanthopagrus schlegelii (=Sparus longispinis, Sparus macrocephalus, Mylio
macrocephalus), <% A Pagrus major (=Pagrosomus unicolar)

BTHEBRAL M, K

HIBMA ¢ ALK (ZFEIRARAL © Shiino, 1956, 1959), H > Fif (AEAREKEER © Shiino, 1959),
P (LR AEZK © Yamaguti, 1939 ;5 [if] I W& Do and Ho, 1983)

g ® © AHEIX, b o ETIL YUY Clavellopsis sargi & L T & 717255 (Yamaguti, 1939 ; Shiino, 1956,
1959), Do and Ho (1983) (ZZ# % #if# Clavellopsis nodula & LT L 720 Lo L ZOHEE, O
AR OHZ 4 L S/ (Castero Romero and Baeva Kuroki, 1984). FZHERI4 1L, AFE O MR A D
JARTH 78 O & SIRZERE DD 5 2 L 12/ T

FTHIELVE

Genus Lernaeopoda de Blainville, 1822

AR OEEERI A IHEE (1964 ©128) 126E o

EAFHIELY GhFR)

Lernaeopoda oviformis Shiino, 1956

B8E . 7 b /W X Squalus mitsukurii

BEBRAL ¢ R

WIBEAE © ALFE (AR F - Shiino, 1956)

8% B gL, AMEOMBAAH RO L > 2 LI/,
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ISRFSFAHIELVE (FiFR)

Genus Naobranchia Hesse, 1863

KB LRI, =7 ~F )42 ¥ AT Naobranchiidae |25 5T\ 72 (Yamaguti, 1939, 1963 ; Shiino,
1958 ; HEEF, 1965), HFZMEFIZIE, TRLOT T~ FF 42 ¥ L Naobranchia aulopi \ZH ) o

Ho and Kim (1996) (&, JbifEpe s 0 a4 1) # 2 7 Icelus canaliculatus OfE7H> 5 Naobranchia occidentalis
Wilson, 1915% 1537 & #fs L7228, 2 OMBERERIIFEBICIE =) Y ZETHESNIZbDOTH 72720 (K
B, ORFEERER), REHIZIEED RV,

ISNFFTHIELY

Naobranchia aulopi Yamaguti, 1939

18X : & A Aulopus japonicus

LR -

HIRA9AE LR (FIAKILIL A 72 X ¢ Shiino, 1958 5 F &1L R4 © Yamaguti, 1939)
&% - AT 200 5 (HEEF, 1965). HHEFIZAIIHER (1965) 1269 o

YIYRISIFFHIELY (BiFR)

Naobranchia auriculata Shiino, 1958

BE . &~ X ¥ A Beryx splendens

FFAEERL ¢

HIRADF LT (ZEEZH ¢ Shiino, 1958)

fBZ  AHEHARIZET 27020, DAEOEBETH LA (RFL) 2H&OHEENLERET S,

FEAISRFSTHIELY (FiFR)
Naobranchia denticis Madinabeitia and Nagasawa, 2011
f8¥E | ¥ ¥ 1 Dentex hypselosomus
FEEBAL ;T

HIRA9HE - HARUE (JUMHb/EDF - Madinabeitia and Nagasawa, 2011)
&% BREMTIE, REDF 5 A 12HFET D2 LW,

YAXFHIELVE (FiFR)
Genus Neoalbionella Ozdikmen, 2008

AJE 1 Kabata (1979) H3RFE L 72 Albionella JEHPEIZ M E N TV 722 & 205, Ozdikmen (2008) 12X -
TH72AZRRT STz IR AL, RIBOFEDS T AFUCHFAT S Z LIZH T,
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IO FAIELY (FiFF)

Neoalbionella etmopteri (Yamaguti, 1939)

R41) AN 1 Lernaeopoda etmopteri (Yamaguti, 1939), Albionella etmopteri (Benz, 1991)
8% . 77 T Etmopterus lucifer

BPAERRAL ¢ AT, fE A

HIBE9HAE - LR (— ¢ Yamaguti, 1939 0 = HILAEEF#E © Benz, 1991)

% RN, RS TV 7V TICHEET DI LI,

NSYXFHIELY (FiFR)

Neoalbionella kabatai (Benz and Izawa, 1990)

B41) AN Albionella etmopteri (Benz and Izawa, 1990)
TB8E © ~T W X Apristurus platyrhynchus

BFAEBAL |

HIRR9AE ALK (ZEILAEEEE © Benz and Izawa, 1990)
& HEENAI, RESANTF ANIHFET L2 LI/,

FTHAFHIELY

Neoalbionella longicaudata (Hansen, 1923)

B2 AN Lernaeopoda longicaudata (Shiino, 1956)

8% . ¥ U7 X Centrophorus acus, 7 A ¥ * Centrophorus atromarginatus

FFABRGAL ¢ I, R

HIBHRAR ¢ AT RIFILIR AL - UL - Shiino, 1956)

% AT 2B D2 (HEEF, 1965). BEMAIIHEE (1965) (26t o HEE (1964, [X58) 134
T N A N OR A1 [ = LAV . SP/-3

IVFFAIELYVE

Genus Parabrachilella C. B. Wilson, 1915

FH7ELNTEORBIZHE L T\ 72% L O Plasecki et al. (2010) 12X > TARBICE SN Al
OFERERI I - K8 (2014) 126E9,

RANAITFHIELY GRFR)

Parabrachiella amphipacifica (Ho, 1982)

E41) AN 1 Neobrachiella amphipacifica (Ho et al., 2005)

f8% . /7 > 3 Dasycottus setiger, 7 71 ¥ > 3 Ebinania vermiculata, ;K7 X 71 ¥ 71 Ebinania brephocephala, = 2.
7 N7 71 71 Phychrolutes phrictus

BB - —
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HIBM A - ALK (R algsad - gEgeipyh - FIFah - S5 R PRI AR B B Ho et
al., 2005)
2 @ FUEAERISA L, AREDE AR A AT 5 2 L2t (Ho, 1980) .

SYFFHIELY R

Parabrachiella annulata (Markevich, 1940)

FELZ') AN Brachiella annulata (Markevich, 1940)

B8X : NV B P Ereunias grallator

BFAEBRAL ¢ R

HIBEIRAR LA (R =K © Markevich, 1940)

f@® AR, QLRI A ) 7 V=T, BORA T ST AGEE A S bRl H 5 (Kabata and
Gusev, 1966 ; Noble, 1973 ; Ho, 1975) . FiE#efI4413, A= CRANCERE S N2 LICH T,

NSFHIELY (FFR)

Parabrachiella bera (Yamaguti, 1939)

E441) AN Brachiella bera (Yamaguti, 1939)

18X : & 27 %~ Parajulis poecileptera (=Halichoeres poecilopterus)
BFAEERAL ¢ 6

HIRRYA R T (L I EIK © Yamaguti, 1939)

&% | HRENRIE, AEPXTEPLHELNZ L IZH T,

T7RATFHIELY (FFR)

Parabrachiella brevicapita (Ho and Do, 1984)

R AN 1 Neobrachiella brevicapita (Ho and Do, 1984)

f8X : I 1 F Nibea albiflora

BFAEBAL ;- A

WIBRYA AN (RILEESET  Ho and Do, 1984)

fm® @ Wi, AEOMER A FEIRE ARSI OB E T 5 2 LI G,

A AXIFAVELY (FiFF)

Parabrcachilella exilis (Shiino, 1956)

BV AN Epibrachiella exilis (Shiino, 1956)

1B8E | 4 A X3 Kyphosus vaigiensis (= Kyphosus lembus)
BFAEERL ¢ R

HIBEY DG ALRCPEE (BRI B R E i ¢ Shiino, 1956)
BE | FEEA L, RS A AR ICHFET L LI/,
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AT EAFAIELY (FiFF)

Parabrcachilella hoplgnathi (Yamaguti, 1939)

£41) AN Epibrachiella holplognathi (Yamaguti, 1939)

fB8E 1 1 ¥ ¥ A JED 11 Oplegnathus sp. (= Hoplognathus sp.)
BFAEERL ¢

HEIBRY 2R AL (BRI URERITYE @ Yamaguti, 1939)

f@E @ R AIL, REDA D5 A FIITET S 2 LI/,

7U9FH7ELY

Parabrachiella hugu (Yamaguti, 1939)

£41) AN Clavellopsis hugu (Yamaguti, 1939), Neobrachiella hugu (Ogawa and Inouye, 1997 ; Ogawa
and Yokoyama, 1998)

18X . b T 7 7 Takifugu rubripes (= Spheroides rubripes)

BFAEBAL ¢

HIBESE - HARME (FRFFEL/NE © Yamaguti, 1939 ; RIFERGIHAFZH © Ogawa and Inouye, 1997)

& . A EM N7 7 7120 F4 T 5 (Ogawa and Inouye, 1997 ; Ogawa and Yokoyama, 1998 ; & {%,
2013) 0 AMEIZPIT 2D 5 (HEEF, 1957), AFH I E & BEIC S 5549 % (Song and Kuang,
1980 : Kim, 1998)0 i, Hilli - £i# (2014) 3R 7 73V 4T T 7 Ly OFENYES 272,
LarL, HE% (1957) 2ZNBRNCAEOMGL E LCT 7T A7 LAY EAVADT, i BiER%
ETHODELTHY, KHETIET7 7+ A7 LT 2 R~AT 5,

RAVFHIELS (FFR)

Parabrachiella incurva Shiino, 1956

18=E : 1 A X 3 Kyphosus vaigiensis (= Kyphosus lembus)

FFAEERL ¢

HIBRARAE AR (IR G E R SR AEOLILES ¢ Shiino, 1956)
&% HRENYIE, AEOEHANEN L T\ b 2 LIl

INFHIELY (FFR)

Parabrachiella johnii (Yamaguti, 1939)

R41) AN : Clavellopsis johnii (Yamaguti, 1939)

18X . I~ =X Protonibea diacantha (= Johnius goma)
BFAEBRL ¢ B

HIRRYDE W i (— @ Yamaguti, 1939)

B BRI, AT AREICHFAET S Z LR T,
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FHALYFTHAIELY (FiFF)

Parabrachiella septicauda (Shiino, 1956)

EZ') AN Epibrachiella septicauda (Shiino, 1956)

18X . 7 71 &Y Doederleinia berycoides

BFAESRAL ¢ e, 6D

HIREYAT | LT (Z®ELZE ¢ Shiino, 1956)

B HEENIIE, REDST B A VICHEET DI ISR,

ZVIAVFFAIELY

Parabrachiella seriolae (Yamaguti and Yamasu, 1960)

£41) A N I Lerneopoda gen. sp. 1 [sic] (F#EH - #3, 1963), Barchiella seriolae (Yamaguti and Yamasu,
1960 ; /NEF, 1984), Eobarchiella elegans f. seriolae (Ho and Do, 1984 ; Ogawa and Yokoyama, 1998)

18E . 7Y Seriola quinqueradiata

BFAEBAL - MofEILH

HIBAI D LR (ZEE [ &H - &%, 1963 FI#ILE % © Yamaguti and Yamasu, 1960),
i (BEWEBILEE © Cruz-Lacierda et al., 2011), A P#E (1LY BT  Ho and Do, 1984 ; K45
B[] /NEF, 1984)

e . R 7 ) 12d F 4T 5 (Yamaguti and Yamasu, 1960 ; ZEH - %3, 1963 5 /B, 1984 ;
Ogawa and Yokoyama, 1998 ; Cruz-Lacierda et al., 2011 ; Ki%, 2012) ZJE7 ) 12B1F a4 RTICH
DRI B % (NEF, 1984 5 Cruz-Lacierda et al., 2011) o HEHERIZ 34 - BiE (2014) 126896

BFIFXFHIELY (FFR)

Parabrachiella trichiuri (Yamaguti, 1939)

£ AN : Clavellopsis trichiuri (Yamaguti, 1939)

1B8E . ¥ F 74 Trichiurus japonicus

FAEBLL - %5

WIS - AN (FILEEILE © Yamaguti, 1939), #i7A# (— © Yamaguti, 1939)
& - FrEEIRIE, REDS Y T HICEFEAET L 2 EIZH D,

IAFHIELVE (FiFR)
Genus Pseudocharopinus Kabata, 1964
R, TROIZA FH 7 ¥ Ay (FiFR) Pseudocharopinus markewitschi |29 o
IAFHIELY FiFR)
Pseudocharopinus markewitschi (Gusev, 1951)

B2 AN : Charopinus markewitschi (Shiino, 1956, 1959)
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18X . 7 ¥ T A Dasyatis ushiei, € > 51 AX Okamejei kenojei (= Dasyatis kenojei)

BFAEBRL :

HIBRIATE - AL (ALHHESIE M Ho and Kim, 1996 ; #iZ3I[IFAHL © Shiino, 1959), HAME (Hii&
Wi [—] : Shiino, 1959), ##E A (FIFKILELHE)T @ Shiino, 1956)

fm® @ AR T 27 TRk E L (Gusey, 1951), BENZ D343 % (Kim, 1998) . #Hri#Ef441, Af#
WIAFNITFEST 5 Z LW,

YNIAIAFTHIELY GhTR)

Pseudocharopinus pteroplateae (Yamaguti and Yamasu, 1959)

£41) AN Brachilella pteroplateae (Yamaguti and Yamasu, 1959)
B8X . VN7 04 Gymnurajaponica (= Pteroplatea japonica)
BFAEBAL ;A

HIBAYDFR ¢ AL (AIEIEARBEE © Yamaguti and Yamasu, 1959)
&% AR, AESY N DA IIFAET ST LR,

VIXFTHIELYVR

Genus Salmincola C. B. Wilson, 1915

Yamaguti (1963) 34)&E % 2312 Entomoda JESER) & L7275, GIERRO LN T v, KEDOH A T
SHIC X BEROMB D D (i, 1989,2006) FEHERI4 1L Nagasawa and Urawa (2002 : 11) (299 o

TIAFHIELY

Salmincola californiensis (Kroyer, 1837)

84 A : Salmincola yamame (Hoshina and Suenaga, 1954)

8= : Y~ A Oncorhynchus masou masou (=Oncorhynchus masou), = %7 A 7 F Salvelinus leucomaenis
pluvius (=47 F)

TYAEEBAL ¢ MU, ENEE GUME IME MEEILH

HIBAY D - AbifEE (B8 4411 Nagasawa and Urawa, 2002), # B (— : Kabata, 1969 ; BZE)I| - iy
Rl [EAR] BREF - VAT, 1976), REFIR. (K% )IIZK5 © Hoshina and Suenaga, 1954 5 #4135 [/IMRIR]:
VGRS - GRFF 1977 3 KRN - ST < A= - /NI, 2011)

fiwZ - BB - VIR (1976) 12 XU, Hoshina and Suenaga (1954) 25 L72fE BV~ A Tl R T~
T Oncorhynchus masou ishikawae (3L Tl O. rhodrus var. macrostomus) DTREVED S 5 &9 o AfE
WX DRI 25D 5 (P, 1975 (L&, 1978 ; /NI, 1983), fEH#MI% 1L Nagasawa and
Urawa (2002 : 11) 1269 o

ADFFHIE LY
Salmincola carpionis (Kroyer, 1837)

B4 AN Salmincola falculata (Yamaguti, 1939), Salmincola smirnovi (Markevich, 1956), )L 3 > a2 —
ME4Y, 1985)
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BX . = A 7 F Salvelinus leucomaenis leucomeniss (= Salvelinus leucomaenis, {7 F), =v a4 7%}
Salvelinus leucomaenis pluvius (= Salvelinus leucomaenis), * 3 3 0 3< Salvelinus malma
krascheninnikovi (= Salvelinus malma), 3 X X\ 4 7 F Salvelinus malma miyabei, 71 7 < A Salvelinus
Sfontinalis, = v a7 47 F &N T ADKKHER (S. leucomaenis pluvius x S. fontinalis), = 3V < A
Oncorhynchus mykiss, 't A< A Oncorhynchus nerka

TAIAL : T (FEBDE e b L, HMARMPLEORLL L LIZLREND)

HIRRY2E © ALiEE (X2 7] © Yamaguti, 1939 : BI€:8 441l : Nagasawa and Urawa, 2002), ARk (R
KIERE [H7%] © Nagasawa ef al., 1995), AFR CGAFRPUKIHTRES [ARE] © BER, 1985 ; Nagasawa
et al., 1995), WA (ZEEWIZEH H G [HOG] - RSl A 1] @ Nagasawa et al., 1997, 1998),
FBPIE (B)1] : Nagasawa et al., 1995), &1L Cofad@)ll - FE)I - BRI [F85E%5] © Ak, 1997)

&% @ LY ETORMEOREIE Markevich (1956) ASHAEA Y a 0 a~h b RMA R L3 50D Tl
BRWFEENOUHE 57272, Nagasawa ef al. (1987) (X ZO5AGICEEM % 2 L7 Lo LIRE, REEDERE
WZhDENGAT 5T 5 2 DB H127% 572 (Nagasawa et al., 1995). —7J7, T &13H)IC Yamaguti
(1939) (bl s> 7l (Uil L ERED) Bk A~ A BRI Salmincola falculata % Hs L T\ 72725,
Z #U1d Nagasawa et al. (1995) 12 & - CAME & S/, REIZEBMYCKIREOMTRICHET L &
753 % (Nagasawa ef al., 1995, 1997, 1998 ; #5#k, 1997). FZ#aF144 1% Nagasawa and Urawa (2002 : 11)
WZHED o

A RIFHIELY

Salmincola stellatus Markevich, 1936

8% . 1 b7 Hucho perryi

BHEERAL ke

HIBRY DA - AbiEE RN - KEEELY [#59F] Nagasawa and Urawa, 1991 ; ¥ > ¥ 7 KR [FLIR] :
Kabata, 1986 ; dbigE K= MR- AR A EE fER% (LA © Nagasawa ef al., 1994 ; Hiramatsu ef al., 2001)

&% : Kabata (1986) 1XWFILEEEA b7 70 & A% % 4172 & #i5 L 724°, Nagasawa and Urawa (1991) 13%
DORREMAY > ETHIKEFHTH B LETIE L7ze €O, KFEOFAELN %k & L7z Kabata (1986)
FIEL SR, OETH L Z 2B L 720 AMITKIRESCKEEBRLFEOMERICHEET LI LD
% (Nagasawa and Urawa, 1991 ; Nagasawa et al., 1994 ; Hiramatsu et al., 2001) o ARFE(Z20144F 12 [
fell TH ICHES N, BEAL v B A MSERE Nz (B, 2013, 2014) FEEEM4 1L Nagasawa
and Urawa (2002 : 11) (ZfE9 o

FUOUXFTHIELVE GhFR)
Genus Schistobrachia Kabata, 1964
PEHENZIL, TiOF X F T2 YAy (Hi#R) Schistobrachia chimaerae (29 o

FUOYXFHIELS (FFF)
Schistobrachia chimaerae (Yamaguti, 1939)
E41) AN : Charopinus chimaerae (Yamaguti, 1939)

18X : ¥ W X ¥~ Hydrolagus ogilbyi (= Chimaera ogilbyi)
BFAEBRL ¢ R
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HIRR9AE R i (RIGUIERIE © Yamaguti, 1939)
8« AFEOSFHFEAEICE L Cld Kabata (1964) % i, FriZ#f4 1L, ALY VP AFIIFET
5T EIZHT,

7Y OELVE (BiFR)

Genus Thysanote Kroyer, 1864

P ERIZE, TRLOD 7Y 2 ¥ A Y Thysanote epinepheli \ 249 o

7HoELY

Thysanote epinepheli Yamaguti, 1939

18E . ¥ /\¥ Epinephelus akaara

BFAEBRAL ¢ IE

HIBEY G M (— ¢ Yamaguti, 1939)

&% AT 23D 5 (HEEF, 1965). BEEMAIIHEE (1965) 126t .

VIAFTHIELYVR

Genus Tracheliastes von Nordomann, 1832

AE OFEHEF] %1% Nagasawa and Urawa (2015) 124E9 o

DIAFHIELY

Tracheliastes sachalinensis Markevich, 1936

B=E . 7 7 A Tribolodon hakonensis, X777 A Tribolodon sachalinensis, ' F 7 7 A Phoxinus perenurus
sachalinensis

BFEBRL ¢ fE

HIBAY A il (REEW - > Z v bail] - JERRE - H 441 - KEBIR  Nagasawa and Urawa, 2015)

fm®  AMEIE Markevich (1936) (& o THNY ViED 7 A BHEBED LRI S L7z, BEM 4 L Nagasawa
and Urawa (2015) 127£9

FTHIELIRD1TE

Lernaeopodidae gen. sp.

41 AN Lerneopoda gen. sp. 2 [sic] (FEH - &3, 1963)
18X . 7Y Seriola quinqueradiata

BFAEBRAL ¢ IE

HIBEI AR LR (ZER SR - 53, 1963)
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THIELTRIOERE

Lernaeopodidae gen. spp.

BE . A/NVEMIHD I Sebastes sp. (= A/3)V), <N Scomber japonicus, < % A Pagrus major, 7 10
5 A Acanthopagrus schlegelii (=Acanthopgrus schelegelii schlegelii), 7 X Acanthopagrus latus, I 7 3
7 "1 ¥ A Acanthopagrus sivicolus, % ¥ A Dentex hyplselosomus, % Y L 7 71 L 2 Dentex abei, F %1
Evynnis tumifrons

BFAEBAL - AHpE, 6

HIREIHE | HHEE (A - G - A= 8=~ = v b - HREEA T —F— [BLET]  VLEE - KE,
2007); ALK E 2SS F il (MPFBELITHE - Madinabeitia and Nagasawa, 2013) 5 H A (FuIHALE0D -
Madinabeitia and Nagasawa, 2013) : #F i (J5 5L BT © Madinabeitia and Nagasawa, 2013)

BE-FERUVAb

k5 ff Chondrichthyes
ZUA AR Holocephali
F % A H Chimaeriformes
F 2 A #} Chimaeridae
XWX ¥ <2 Hydrolagus ogilbyi = ¥ ¥ A 5727 ¥ i Schistobrachia chimaerae
ARELHE## Elasmobranchii
AT H X H Carcharhinformes
I 74 2 Scyliorhinidae
NT R Apristurus platyrhynchus <7 3 X 77 7 ¥ L Neoalbionella kabatai
v/ * H Squaliformes
7517 A X Etmopteridae
7Y 7 V7 Etmopterus lucifer © 77 7 27 577 7 ¥ Y Neoalbionella etmopteri
7 A X F} Centrophoridae
7 A X Centrophorus atromarginatus : F 7% F 717 ¥ & 3 Neoalbionella longicaudata
% 173 X Centrophorus acus © 714 ) 71 7 ¥ I 3 Neoalbionella longicaudata
v /W X FE Squalidae
7 N WA Squalus mitsukurii %> TF 77 ¥ A Lernaeopoda oviformis
71 F A H Rajiformes
7 v ¥ LA F Rajidae
I ¥ 9 A Okamejei kenojei : LA )77 7 ¥ I3 Pseudocharopinus markewitschi
I ¥4 H Myliobatiformes
7 /1 T A F} Dasyatidae
7 ¥ LA Dasyatis ushiei © T.A F 77 ¥ A< Pseudocharopinus markewitschi
v 37 1 A F Gymnuridae
VN7 B A Gymnura japonica : /N7 UL A FJ7 7 ¥ L Pseudocharopinus pteroplateae
Tifi 5 4 Osteichhthyes
=B Actinopterygii
=3~ B Clupeiformes
=< Y #} Clupeidae
1/ 1 Konosirus punctatus ) 7 /NG5 777 ¥ i Clavellisa dorosomatis

I 4 H Cypriniformes
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A £} Cyprinidae
I 7 A Tribolodon sachalinensis © 7 7' A F 71 7 ¥ & 3 Tracheliastes sachalinensis
%7 7' A Tribolodon hakonensis . 7 74 F 77 7 ¥ & ¥ Tracheliastes sachalinensis
X F 7 74 Phoxinus perenurus sachalinensis © 7 7" 4 5777 ¥ &\ ¥ Tracheliastes sachalinensis
7/ H Salmoniformes
44 %} Salmonidae
A N7 Hucho perryi - A 7727 ¥ &3 Salmincola stellatus
I A 7 F Salvelinus leucomaenis leucomeniss : A 77 )5 777 ¥ L ¥ Salmincola carpionis
7 ¥ a v a3~ Salvelinus malma krascheninnikovi © A 77 577 7 ¥ 1 3 Salmincola carpionis
717 < A Salvelinus fontinalis © A 77 )3 717 ¥ A Salmincola carpionis
=< A Oncorhynchus mykiss © A 77 )3 77 ¥ &3 Salmincola carpionis
= a7 A 7 F Salvelinus leucomaenis pluvius : X~ X F 777 ¥ 53 Salmincola californiensis, A 7
FF 777 ¥ L Salmincola carpionis
—vavAJFEh T ADORMTE (Salvelinus leucomaenis pluvius X S. fontinalis) = A 77 FF 4 27
Y 2 3 Salmincola carpionis
. X< A Oncorhynchus nerka : A 77 5577 ¥ L\ Salmincola carpionis
X ARA 7 Salvelinus malma miyabei - A 77 5577 7 ¥ L3 Salmincola carpionis
X~ A Oncorhynchus masou masou - X'~ A7 7 ¥ L3 Salmincola californiensis
t X H Aulopiformes
t 2 £} Aulopidae
Y X Aulopus japonicus © .7 < ¥ F 77 ¥ L ¥ Naobranchia aulopi
7 4 A V% Chlorophthalmidae
7 % A X Chlorophthalmus albatrossis - 3 > 51 A 7727 ¥ L ¥ Clavellopsis pellucidula
F 2 X ¥4 H Polymixiiformes
¥ 2 ¥4 #} Polymixiidae
F 2 X ¥4 Polymixia japonica : ¥ » A ¥ A 77 ¥ 53 Clavellopsis polymixiae
% 7 H Gadiformes
% 7%} Gadidae
a< A Eleginus gracilis © ¥ 7 577 ¥ .3 Clavella adunca
A & ¥ Theragra chalcogramma : % 5 577 7 ¥ ¥ Clavella adunca, 37 ') F 717 ¥ L ¥
Clavella perfida
~ %"F Gadus macrocephalus © % 5 F 71 7 ¥ 1A 3 Clavella adunca
v 3% 7 F} Macrouridae
F = v 7 Coelorlynchus gilberti © + 7 ¥ ¥ ) 7 7 ¥ & Clavella collaris, X ) I F 77 €LY
Clavella diversia
715 ¥ 5 Gadomus colletti = 577 ¥ L Clavella gadomi
v u A & Coelorynchus paralleus © s 7 Y >~ F 727 ¥ L Clavella collaris, X+ F T 7 LY
Clavella diversia
INTF YV 355 Coryphaenoides nasutus @ 7 % 7 7 L 377 ¥ L Clavella okamurai, ) 355577
Y 2 ¥ Clavella sokodara
A1) ¥ Coryphaenoides marginatus % 5 71" 777 ¥ &3 Clavella longicauda, 7% 77 LV #7 ¥
L Clavella okamurai, ) 3% 5 542 ¥ A Clavella sokodara
¥ >~ A ¥4 H Beryciformes
¥ ¥ 2 ¥ 1 Berycidae
* 2 X ¥4 Beryx splendens : X~ s L7 <% F 77 ¥ LY Naobranchia auriculata
& 7 - % 4 %} Trachichthyidae
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INY F 2 X Gephyroberyx japonicus © 714 27 F 57 E AT IEDIHE Brachiella sp.
A A% H Perciformes
A 7N)VFE Sebastidae
7 A ANV Sebastes thompsoni © ) A <)V )77 ¥ 43 Clavella parva
ANV IE S Sebastes spp. - A 7SI YA VIEDUE Brachiella sp., 777 € AV EO1FE
Lernacopodidae gen. sp.
¥ 7%} Sebastolobidae
¥ F 2 Sebastolobus macrochir - 5 A 37 59 7 ¥ L&D Brachiella sp.
R4 v ¥ IF Acropomatidae
7 71 I Doederleinia berycoides © 7 71 Y F 717 ¥ LY Parabrachiella septicauda
A X 7 A 7% Synagrops japonicus - <)) 7 7 ¥ L3 Clavella ovata
/N5 F} Serranidae
F TN Epinephelus akaara © 7 7 ¥ 2 Thysanote epinepheli
7 ~ % A # Branchiostegidae
T H T~ ¥ A Branchiostegus japonicus X A 77 ¥ L Clavellotis branchiostegi
2.7 %} Scombropidae
2 Scombrops boops 5 ) I7 7 ¥ L Clavella scombropis
7 P #} Carangidae
71) Seriola quinqueradiata © 7°1) 9 % F 47 ¥ L ¥ Parabrachiella seriolae, F 7 7 ¥ L B O1FE
Lernacopodidae gen. sp.
% A B Sparidae
* %1 Dentex hypselosomus - ¥ % 4 .5~ % J 7' 7 ¥ L3 Naobranchia denticis, 577 ¥ LT FD
1## Lernacopodidae gen. sp.
X F X Acanthopagrus latus © 577 ¥ 2 2t 11E Lernaeopodidae gen. sp.
F Y L7 H L 3 Dentex abei : F 77 ¥ L FHO17# Lernacopodidae gen. sp.
7 1 ¥ 4 Acanthopagrus schlegelii © 7 1 % A + 77 ¥ 5\ ¥ Alella macrotrachelus, 317 ¥+ 77 &
L > Clavellotis dilatata
F %4 Evynnis tumifrons © F 77 ¥ A T FO11# Lernaeopodidae gen. sp.
~ ¥4 Pagrus major © 17 %577 ¥ 5 Clavellotis dilatata, 5777 ¥ 5 2 FL D11 Lernaeopodidae
gen. sp.
33 7T ¥ A Acanthopagrus sivicolus © 577 7 ¥ &5 2O 11# Lernaeopodidae gen. sp.
= ~F} Sciaenidae
I A F Nibea albiflora © 7 % 32777 7 ¥ I\3 Parabrachiella brevicapita
I =X Protonibea diacantha © =<\ 777 ¥ i Parabrachiella johnii
Y35 F TR
7 X ¥ J O Ditrema temminckii temminckii © 7 I ¥ I ¥ L Alella ditrematis
7 % % 9 I Neoditrema ransonnetii © 7 I ¥ 3 F 77 ¥ L Alella ditrematis
AR X4 A %} Pomacentridae
AV ARRXT A Abudefduf notatus - 777 ¥ 1 & K% Clavellopsis flexicervica
4 % A F Oplegnathidae
42 5 A B D1FE Oplegnathus sp. © 4 > % A F 747 ¥ &> Parabreachilella hoplgnathi
4 A X IF} Kyphosidae
A A X 3 Kyphosus vaigiensis : 4 A X I #7 ¥ L Parabreachilella exilis, <7V 577 €L
Parabrachiella incurva
7 #} Labridae
* 2.7 Parajulis poecileptera : X7 5777 ¥ I3 Parabrachiella bera



FHTELTF AT VOB 145

7 4+ AF} Hexagrammidae
T A F A Hexagrammos otakii © 7 3 % I F 777 ¥ 5T Alella ditrematis
1) 712 71 %} Ereuniidae
N 71271 Ereunias grallator @ 3 4% )77 7 ¥ & 3 Parabrachiella annulata
77 4 71 ¥ 71 %} Phychrolutidae
7 71 K > 3 Ebinania vermiculata © ¥ A A 37} 77 7 ¥ L3 Parabrachiella amphipacifica
77~ 3 Dasycottus setiger © ¥ A A 37 F 77 ¥ L Parabrachiella amphipacifica
= a7 N7 71 ¥ 71 Phychrolutes phrictus @ % A ~A 37577 ¥ & Parabrachiella amphipacifica
R X HT H Ebinania brephocephala = % 4 ~A 37 F 77 7 ¥ L3 Parabrachiella amphipacifica
% 7 4 #} Trichiuridae
% F-v7 % Trichiurus japonicus = % -7 % 77 7 ¥ I3 Parabrachiella trichiuri
4 /73F} Scombridae
71~ AT T Acanthocybium solandri © F 777 ¥ 13 Brachiella thynni
27 1= 7 1 Thunnus orientalis © J 77 7 ¥ 53 Brachiella thynn
~ 2N Scomber japonicus @ W NV 7 NG I 7 € L T Clavellisa scombri, NG A7 ¥ LY
Clavellopsis saba, 377 ¥ 5 2%} 1 Lernaeopodidae gen. sp.
7 7" H Tetraodontiformes
7 7%} Tetraodontidae
&2 7 7 Takifugu rubripes © 7 )77 7 ¥ 2 Parabrachiella hugu

SHOMERHE

RHERTIE, 1939-20154EDTTHEMIZHIR S N E b &2, BAREF T2 ELA VR A 7 VHEEED
TR FH L 720 ZOMER, DHPEDSHIXISEAME & RFEEME G L) 2GS Twb 2 EHL 2
WZholze AV FH 7 ELVIEEEFBIZET 2 ITEOGHEANFHE (Piasecki e al., 2010) 12X > T
BHUIETEE L7225, 200445 F TICH AL SIS Nz F 7 EA VR A 7 VHIZ20E 268 TH
(Boxshall and Halsey, 2004). Z OHfHIZHD L L, DA ED S BAUE DT5%, BEHMEOHN18% OF 77 ¢
LAIRHA T VEPRE SN 8l b, T2, DHETRESIN BB EEL Y, a4 T U EH
AL RS TV B 3EE (19/%327 : Kabata, 1979), #7% (16/833f# : Kabata, 1988), 1 ~ F (9528
ffi © Pillai, 1985), 77 ¥V (10/&15% : Luque and Tavares, 2007) & I_THD &, BHITEER S F 512
RiXvb oo, HEIIHRTRLS V. T2bb, bAEIIHRTROEP LTI LRI A7 U
MERL TS EF b, T, 3%OFFHE, IHOAEME L (Yamaguti, 1939 | Yamaguti and Yamasu,
1959, 1960), HEPFZEjfEi#1: (Shiino, 1956, 1958, 1959), fif kgt (Ho, 1983, 1993 ; Ho and Do, 1984 ;
Ho and Kim, 1996 ; Ho et al., 2005 ; Nagasawa ef al., 2013 ZR) ORI RTEICL 2D THL 2 LIk
SEBRE V.

MAT, BAOL Y XA TR A 7 VM2 RO BE & K754, Do EIEHEZ RS &
HE#HD, MET Y7 OHRMEDS8F16f (Markevich and Titar, 1978), ##[E A 56/ 10/ (Kim, 1998),
HE 54J87FE (Song and Kuang, 1980) 2855 STV B IZ# E 2,

—J, DHENIIEO TEHOMM (41807 [, 2013], 0% {IZikf) AERL, Lilofkt
—FAERY) A MCTRENZLEINC, DYEETFH 2 CLATEN A 7 VHEIE S N AT 65H Th -
Tl EEZLE, DPEBILFAT I ELAIEAA T VHMOBRZEEART S THLEEDE L 25k
Vo BENMMEOR VAL, ARHIRS T, FAEEIA 7 VEINBERICHRO N L IRIEEAE R,
SHRIGKEMCEERZAM TR LD, TELLRILLOAMERET LI LICL->T, RMATH 7L
SHEAA T VHOBEES D END EEZ LMD,

FH 2 ELTR I AT VHEOSFRFERIIIE E AT LT, EERRERICET AR IT) S ESEETH
bo HEIZ, RELON A T HIIKEERGE, M AR, KEfER ETHAE SN T AEICEET LI L
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WY, MAMBOAF LR T SR E2EET DL, EHFLERAERBOMIEIIEZE ) LGEOFHILEN
b0 BRAINLTHETOFTH 7 ELIRAATVHELT, WRKETRY Y ALY AT I LY
Salmincola californiensis (W55, 1975 5 fFF - WA, 1976 ; FOAy - £/%F, 1977 £, 2006), A 7 FHIZ
A FFH 2 € L Salmincola carpionis (Nagasawa et al., 1995, 1997, 1998 ; ##k, 1997), 1 b7 i2A b
Y ;97 ¥ L Salmincola stellatus (Nagasawa and Urawa, 1991 ; Nagasawa ef al., 1994 ; Hiramatsu ef al.,
2001) NFHAT A, WEKFETIX, 208 A2 208 A F 527 YL Alella macrotrachelus (FEAK -
1979 ; iH 5, 1980 ; SEH 5, 1981), 7 A ANV A <) F 427 ¥ A Clavella parva (Nagasawa etal.,
2008), &7 77\ 7 F I ¥ A Parabrachiella hugu (Ogawa and Inouye, 1997 ; Ogawa and Yokoyama,
1998 ; &, 2013), 7 VII7) IV 4 F 47 ¥ LY Parabrachiella seriolae (Ogawa and Yokoyama, 1998 ;
Cruz-Lacierda et al., 2011 ; £, 2012), 7 u~ ¥ 0|2+ % 2 ¥ L Brachiella thynni (Nagasawa, 2015b)
WHEAET Do DASETIL, KEERG - AR R KIREE &, KRBT - W7 ZeRERE & o L EFoE X
W ED Th 5720, % I L7HIEIC L D F 7 LRI A T VIO ARE L ERGTICRT 2 WS AR
ENb,

5| Rk
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A checKklist of copepods of the family Lernaeopodidae (Siphonostomatoida)
from fishes in Japanese waters (1939-2015)

1 : 2
Kazuya Nacasawa" and Daisuke UyEno”

" Graduate School of Biosphere Science, Hiroshima University,
1-4-4 Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8528, Japan
? Graduate School of Science and Engineering, Kagoshima University,

1-21-35 Korimoto, Kagoshima, Kagoshima 890-0065, Japan

Abstract Based on the literature published between 1939 and 2015, a checklist is compiled for the 49
nominal species and more than four unidentified species in 15 genera of the copepod family
Lernaeopodidae from Japanese fishes. This checklist contains information for each taxon regarding its
host(s), attachment site(s), known geographical distribution in Japanese waters, and references. A host-
parasite list is also given.

Key words: bibliography, checklist, Copepoda, fish parasites, Lernacopodidae
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Study on efficient cow production by bioengineering technologies
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AT, MR EORBEIT, ZOREMEICOWTHE 2 1To 7. ZOME, MMk Cld, it
5 O T VIR IUI2AAFEEE & A7 WECRIUES z S § 2 2 A RE R 2 &, MEREEC L - C
SRR O EFMIIET L v C &, (BHEE R4 M R O IR IR o feilfn Bud, MR BEE» 7L — F
DI L b dmw Bl e R 2 &, ZhRtE (IR RUILERE) 120w T MLEIR L ML ORI
TAHIENPISPIZENT,

HARTI, PR ZENR I 2 AU L CREIERIN - ROV SEREIRAEREDT W B &9 2 MRS § B 728012,
1i1%40~80 H £ TOWFLREIN DO BNV & A A HEIZ, FE2ETHRED S 212 7z GnRH % HEEERII48
WERIRTICHT- L, BRI 7200 2 O CTHRINVABIR A E 2 30 A 720 GnRH #5512 & o TRIBEIN - A28 T
WREENIIE DRI 2 47, 2 DIRDZ RIS 0 &9 D ORERR AT o 720 F 72, Bl ORENEERIP
FERifRIZ, ANTRMEELL T, £OROEMME (i) I2RIZTEBIIOWTHMRE L. TofR,
GrI5240~80 H O AL B ZElG W C O R IEBRINZ, GnRH #¢5-%179 T & TREWRIN T RE 2 I %L, #
WENBINEBLTZOmELE 20, RISHFIC L DIER SN2 IR HIE RS IR X 0 171500k
F D 2 EDHERR S, EHMZEBHECTH o T, GnRHIKGIZ L 5T, REM 42RO EREDTT 2
B ENYISPIZENT, £72, GnRH &5 X o TR S MR RILMIE O 25 & ML E TR L 72 %
FEIE & BRI Z I PEZREA 2 W 2 E SRR S e F 72, BIERINGRO ARG IC oW T b @ o AL
BROADY v LB LG, ZIRICET 2B, 2Rtk dIc2dong, FERINCL->T, 20
TROBFMEIZG- 2 B BE SN 2 e s il S,

AWFZED & )12, AFETAERIEAN 2 A G HE TEBEORERE (SEAT S RRICEAEE L2260, 2
NETIREAE LV, RUIFETHELBANIC Lo C, RVAY A U HiZ BT LEREEICBWT, MY
DR AL FE AR A IS E G R & 2 D, SRR SN R ISR T OSZEIE BT 5 2 L T,
BEMEDEE L MAAAT, W ARREENEHEREELIENTELLEZILONS AETH S
ZL7-HAE, BEREE O AIRORE L, BT o BT EEIEOMR & FHEGR ORI L
T, REGEDPMPNIIRDEEZLNDL, GBSE, BEEE).
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PR R OMEE AT, PRV E Y FSHIC XL DB T 20002358 F L, =X bar >y (E2) #°
EREN, SN EPUINHE - BIREN D, v ATIE, PRTHEISE Y 2 B0 C LH &1k
(Lhegr) DPE5EBLT 5 2 L mViag - S84t b OO UIHTH . LA L, FSHEIEET
(37 < PRI 7 o CTHH T 5 Lhegr DB 2 HIHT 2 A ITYITH 5, £ 2T, ABIZETII,
<7 A% VT FSH 2% Lhegr 588l % 5385 5 720 ICWHBR I BLH T OFE & 2 ORI 2 17\, IID%E
AR DHE R L 72,

ALDH family DRI & HEaefEMT

FBBRRT 2 FET 5720, RE#HE~ T XL FSHERMER® eCG 5L, HEINIIIEAEILE S 41 5 481K
O~ T A6 M Mgz B L, BEFHEREET 2175 720 ORI, E26 M T CYPITALIZ X B X
IR A S B & PR E NS RIFEY acetaldehyde D43 ffEES:, ALDH family % [F5E L 72

E2E 1B b 2 IR T D 5B L acetaldehyde i FE & FERFIY ISR L 72455, eCG 5~ AT Cypl7al
PHEBEIC LA L, Z4UIEV: acetaldehyde i S A L72. Lo L, eCG #5481/ % Tld Cypl7al 1F75
WIZH B BT, acetaldehyde i FEIZ24HEf 2 & [ L OV TIF L72o DMK NI acetaldehyde D EEME
5 I % B 5 MRS & HE22 L, ALDH family OB H) & BIE % #E) L 72 AldhlalA eCG 12 &
DAEEIC AL, WINEEMIE & PERIRE TR IR I D R S, acetaldehyde AL & 3 RRER O R
TEDHMNTH 072, & 512, E2HHAE ALDHIAIO MBI Z AL 720, TUE—8 — N 217572
WER, Cypl7al % FHHET LRGN T GATA % Aldhlal 383 % bHIEIL CWize 26D Eh 5, Aldhlal
7% GATA IRAFI9IZ E2E R & ARSI AL L, RIEEW 20 L Cwa L £z b/,

ALDHI D & PRI 2 8 & MG 3 % 7200, REi#~ 7 A 12 ALDH ¥l #] % eCG & JEEN 5 L,
acetaldehyde i, EIZF5H, INHIZEANDOFE L7z, ALDH %] 3 % & acetaldehyde i fEAS L5
L, FaRIRamcl3 s EiliafE 2y —C, L 72Mi31E TUNEL etk 72 572, £ 6102, JesE
WO~ —5 —#I5F Cypl9al, Lhegr DFEFAHEIIWA L7272, ALDHIIZ acetaldehyde % 53 L, kL
[l DA AR N FERE & N L 72 I 2 LI EH LT b e & 2 bz,

ALDH1IZ &% acetaldehyde A #HEEDINICE % B R/ E

ALDHIIZ X % acetaldehyde 53 b8 2590 1 MAT 3528 2 5 72, eCG & ALDH #0ilH) % [ FH: 5 L
72 A2 hCG % %5 L, HEINEER & SCRELaRBR 21T - 720 HEUNEL, ZABINEL & WRAE N IE~ o> 584 I 4513
HEIALN L, YPHEP acetaldehyde #FE & SUBFET - IO IZAREABIE L Tv7z,

b N RELIGIER LS, R4 Ze SNBEE A L 72 B A SERINER LS, U0 & PR & ML L 720 B0 & fRAb 24
L. ZHERE BIFIEAO S AR ME L, I acetaldehyde I MIE 21T > 720 Z DGR, IR O
acetaldehyde J DS HIBLE P A — BB QI CH R E CEA Y, IEFHICZH LIRBESFR SN I005)E
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3 % YU acetaldehyde 213 124K 7> > 720 acetaldehyde 7t A L2 2 1%, Wb IsAEREOR
W% FEE S 5720 OREEHE R EINREFEEDERBEHOFID N I245 5 LF 2 5Nz,

ALDH family #{=zFDHI#H9 5 RA §%R EZDEE

ALDH1IE, #O4EILL 72 vitaminA % L7/ 4 Y (RA) (&3 51%E O 4H9 . ALDHIFIHIFNIZ & D
T L7z Lhcgr 838758 RA $£5-12 & W A48 L 72725, ALDHI1I4 acetaldehyde 43/ & RA HiiarpciZ 5L,
T REAHEIN I AN D IEE I & % 2 5720 RA OUIEFEREIZ T3 % E % M5 728, vitaminA KZ
filkt & LA D~ A2, WA, JIHIEEE, IUSEE RPN O~ — 7 —#m T EH, JIoPIs
A, IWBIIENOSERANORER G L2 TOME, BRI L, WREOHEINHIEL T3 HE
PR F3TH DL, SOFRRIS Lhegr WEEIZIIHI SN TWE 2 L 2R L2, F 72, BRIP4 1T -
THHINER I OB, IO S E RN ERICLE SN o7z DLEOENS, JIsEEY
IZABE NS RAE, LHESZMZ2EO5 2L THWEERZ IOINEHINS L 2 E 2 51,

RA IZK W HIHE NS LH SAREORIRHEEE

RA & Lhegr ZBLOBMREZ 5720, PR RA IS L LacZ % 5313 % RARE-LacZ #{nFE A~
7 A% AV oo FSHAEI % 520 F 72 BRI @ MG C LacZ FptEAs52 &, W UAIRZIC LHCGR & J3fE L Tz,
LacZ i&7E13, RA SHOMHIF TET L7z 22T, RA GEIIHFZ eCG & M5 5 & Lhegr 58381
DA HH S, BRI, IO - BAERLINT L7ze LA L, Lhegr 70 E— ¥ — I RA IBEAL
FIA7z\ve DF D, RAIZE D Lhcgr BRI MR & & 2, Spliiat A + @ CpGHECHIIZAEH L, DNA
AF WAL % 4T 5 720 eCG 51 Tld CpG BLF D A FIALEIAILE VA, eCG 512 & Y 20 HIA 3%
LA L7ze —77, eCG & RA & EUIHIF O FFHR5-1& 2 AL &2 iR L 720

HESRINAIAN D FEB L, Lhegr IMIE { ORIZFTHRA T WML Z > T2, 5 & fi S 3 E
L, RADHRT DA FALE & D ITBNOMIZFRBUIE L MIHT 2 2 & T, MiEilomieZ(t s
GO R, - SEAEREDOBIMRMEDEH O M 2 £ HEZ T,

AIFFEIZ BT, FSH A 2 Lhcgr 5631213 ALDHI2S B2 B 53 2 (a7 L I3 EH- L,
FIEEY) acetaldehyde % 7395 Z &, (@ ALDH1IZ RA G H~b 5L, Lhcgr 70 E— ¥ —FHIHORL x T
MEEFET L ENEETHL I EEHLNIT L,

CAUTED, BENZERIONZ T, MRBNRET - MRS | &R 3 5 E TR IE O I &
ZOTEOEF~OBEHIMES N,

F—J—R:IREEF, ¥V rT1 v, LFIAUEE AT0A RERLVEY,
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NTRABAAT VHEHEETROBWIIZVCEHW T 7 N THY, FOEEHIEIEICDOWT1900
ERYED SWTEDERIC R SNTE e 2O THWM T TV 7 by R EORTE2BET A ZkAEEGE LT
BT HNT WD, REOEICL VOB 75 > 7 by EZHAETLHLT M) ¥ A2 EHATLHO
GAEDHS o CTE Tz L L, WEEODREE - RO LR &2 W TR EmIc
WIZEAT S I C Vo fzo AWFZECIEAKYE, IBEMERESB £ 051,000 m PLKICERT 2 WO M8, 45
& T 2 70 1 b AR A2/ N L RO % B L BRI E L, 2h s oEMERx
HE L7z T2, WEHEVPRFEELED»SHEL L 72 2 12D T Heterorhabidae 7 #8HZ L THF 3%
FIFNT (D 18S IRNA B £ U28S rRNA #f& T, I hI Y FY70F bru—2a CELEET 721=y
MEET) THO 2T A2 R HMNE Lz,

WENEA 7 X AB A A 7 HEEVNAE FMOWM T 5 V32D LD b hOFERIH§ 23 BV F
BHOZNS B L CHEFIMEL, 512200 ONBRIIEENOREHORELFE L {7 1L
L OB 2238 EA o N7z, 3, MW OMTEA20.0% LIAD Group 1 (Diaptomoidea) & & Ol
% 2 % Diaptomoidea DAt D ERFCRERL S % Group I T b7z, & 512, FUNHAOHMEE =L
AV NOIREBIZL > T3 A TIZmEsh, TNENoOBEEMNA T HEE L 72o Group 1 O Candaciidae,
Group Il @ Chiridiella, Cornucalanus, Heterorhabdus, Paraheterorhabdus | “chopsticks mode” @ & % $%H
L THIR BN KRB OEEZ, ZoMo s 4 713 2 OFEHK & “scooping mode™ & v» ) Hallz v THIR Y12
IO AL T2 EHEE L7, ETRAIHOTL 2 v bofeliix BICHCCHEI A4, HET
BHEKDOTL AL M TRy MRS EED L CZONENEL AL 2 X ) 2BITE %35 L
W7o WEEIZT T X ABOMELO P TEES ML LCIRE L7z L3R S b,

717 XA HORT- B 5 WENO BYEO I IR T O 7% WALE, FRISRIEAN ORI A 2 5 72124
Lz SN THB Y, HTEEIPMIMIIINENIR L7268, AREONSREROSIESE L2t %
AHNDo

Heterorhanidae M7/ 97 7> 18S rRNA i 5T &£28S rRNA I T DG AEY & Fv: 725 T RN 12 BV
T, T TRIBBSN TV LIERBIZES CRFBOBIZ L =3 L7z $4bb, KT &M Disseta 5 HIZ
I L, ME £ Mesorhabdus, Heterostylites % R L2, I IZ AN EIZHHL L 728 Hemirhabdus,
Neorhabdus, Heterorhabdus, Paraheterorhabdus 73538 722 & % 7R L7z R EEHIE 2 5 “chopsticks
mode” AT H2WAEBVHEALL 72 L 20 FRMFNHITTHRHTE 2z, £/2, IPaXFYTO
COLBRF DAL Z 100T7 72 1) 1.4% ~2.6% & LT, TG RRFVE Disseta & HEEVE Mesorhabdus
O COVEIATF OMIZMFRHE21.2% (SHMIBT 5 &, #1500/ ~81054E L & ), Hfri i~ & 55k
WA o7z L I N7z, 59 5 &, Heterorhabdidae (3 it Bl ~ S B2 i CRAB M £ 2 S WA
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LHEfE LI L7 L FHE NS, F 72, Heterorhabdidae PN @ 18S rRNA i#{nT & 28S rRNA & (n T O AL
ORI HE (pairwise genetic distance) (£0.07~2.27% O#FHIZINE - 724%, Hemirhabdus, Neorhabdus,
Paraheterorhabdus 3 X U Heterorhabdus % & $24)& I O (= BEEEIX0.14~0.92 & FER ISV EE IR L 720
Z Ol Heterorhabdidae & [7] U FEHZE L, ZARMICHT-LTH % Metridinidae O J& [ O BRI EEEE (0.21
~2.21) L% T& ), Heterorhabdidae TI3JE % 4= U 2 #EL#E, S F ) GO fba e 2 3 HEH M A
7 XA HOREGALHEE L R TELTB Y, SARBEAI) EEoM#IISEZ o722 LAafiE s
720

R TIIANENED 7 X AR A A 7 YE ORI 2 BRI RER M 2> & AT L, EALBEIII DT L
72o HIRIZE HICE { ORTRERTIFICAELT 5 WRHE 2 18I0 L 72TRREMAT, LS A WA 2 g
RARIATIZ & BB OHEE, 714 7 VO FIRFTOMTIFIZ L 20 4 7 VHORMELOH %
HEPIZT LI ENRETH L,

F—TJ—RN:BIXABHATHE WE MHE, 5TEL
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Automatic milking systems (AMS) are the latest milking machine utilized in dairy industry. Reducing labor
cost and saving work load are major reasons for introduction of AMS by dairy farmers. Cows milked by AMS
generally increase milk yield with increased milking frequency. The Increase of milk production by frequent
milking may affect the mobilization of fat stored in the body tissues, especially in an early lactation period.
Related to higher milk protein yield, higher milking frequency may also affect mammary amino acid (AA)
metabolism in cows milked by AMS. In addition, feeding strategy for close-up period must be applied to
minimize the negative effects of negative energy balance on production performance in cows milked with higher
frequency by AMS. Therefore, this study aimed to evaluate milk production and nutritional status in early

lactating cows managed with AMS, with focusing on milking frequency and prepartum feeding levels.

In Experiment 1, 8 multiparous and 4 primiparous Holstein cows were assigned to two treatment groups of 2
or 4 times milking frequency. After parturition, cows were fed a partial mixed ration (PMR) ad libitum and milked
by AMS from 10-18 days postpartum. The daily milk yield in AMS period was greater (P < 0.001) in 4 times than
in 2 times milking cows. Yields of milk protein, lactose and solid not fat (SNF) were greater (P<0.001), and fat
yield tended to be greater in 4 times milking cows (P = 0.073). Average dry matter intake (DMI) and total
digestible nutrient (TDN) intake in each period was similar between treatments. Body weight (BW) and body
condition score (BCS) were similar between treatments, but BCS decreased with period from 20 to 35 days (P <
0.05). Arterial plasma concentration of glucose was lower (P = 0.034) in 4 times milking cows. However, the
arterial concentrations of acetate, ketone body, non-esterified fatty acids, triglyceride, total cholesterol and urea-N
did not differ between treatments. The arterial-venous difference of plasma metabolites by the mammary tissues
were similar between treatments, however estimated mammary plasma flow was higher in 4 times compared with
2 times milking cows (P < 0.05) which probably affected milk and milk component yields. Arterial concentrations

of hormones (GH, IGF-1 and prolactin) were similar between treatments.

In Experiment 2, the blood plasma samples of the coccygeal artery and right subcutaneous abdominal vein
obtained in Experiment 1 were analyzed for free AA concentrations. Arterial plasma concentration of glutamate
(Glu) was lower (P = 0.022) in 4 times milking than in 2 times milking cows. Arterial-venous concentration
differences of each essential AA were not significantly different between treatments. Mammary uptakes of each
essential AA except for tryptophan were higher (P < 0.05) in 4 times than in 2 times milking cows. In contrast,
mammary uptakes of each non-essential AA excluding alanine, aspartate, serine and tyrosine were not different
between treatments. Ratios of mammary uptake to milk output of branched-chain AA were lower (P < 0.05) and

uptake to output ratios of glutamine, Glu and glycine were tended to be lower (P = 0.055) in 4 times than in 2
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times milking cows.

In Experiment 3, 7 multiparous Holstein dry cows were divided into two treatment groups supplying diets at
125% (H) or 100% (M) of TDN requirements, respectively, during last 3 weeks of dry period (close-up period).
After parturition, cows in both treatments were fed PMR ad libitum and started milking by AMS from 3 weeks
postpartum. Dry matter intake at week 3-6 postpartum was similar between treatments, although DMI at week 1-2
was numerically higher for cows in the M treatment. Milk yield at week 1-2 was tended to be higher (P = 0.09)
for cows in the M treatment compared with the H treatment. Compositions of fat and protein in milk at week 1-2
were similar between treatments, but lactose and SNF contents were higher (P < 0.05) for cows in the H treatment
than those in the M treatment. At week 3-6 postpartum, protein and SNF contents were lower (P < 0.05) for cows
in the H treatment. Milk fat yield was higher (P < 0.05) for cows in the H treatment compared with the M

treatment at week 3-6.

In summary, the results of this study indicate that increasing milk yield with increasing milking frequency
does not enhance fat mobilization till 3 weeks of lactation. The increase of milk yield with frequent milking by
AMS is mainly owing to the increase of mammary plasma flow which affects AA uptake for milk protein
synthesis. Efficient conversion of essential AA to milk protein by mammary gland may also affect higher milk
protein yield in cows with higher milking frequency. On the other hand, feeding levels in prepartum period may

not affect milk yield but increase milk fat production in early lactation by AMS.

Key words: amino acids, automatic milking, feeding levels, lactating cows, milking frequency, peripartum period



AWy PE R
Biosphere Sci.
54 :175—176 (2015)

Integrated Sustainable Livelihood Approach toward the Strengthening of Social
Resilience: A Case Study on Recovery of Fisheries Livelihood after the Tsunami
in Krueng Raya Bay, Aceh-Indonesia

Zulhamsyah IMRAN

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

AR DAL 72 G ORI R ER T 7o —F A Y P AT - T F 2N,
TN 7T BB DR ORESEEBL BT 2 i

FNVNLTYT ALT v
I BA KB FFZTER, 739-8528 HIL BT

Goal of the study

Integrated sustainable livelihood approach was implemented to relief fishing communities and restore fish
resource in tsunami-affected areas, Aceh-Indonesia. This research objectives are to examine factors affecting on
changes of fisheries livelihood pattern in fishing community, examine factors that cause decrease of anchovy
resources and coastal ecosystems degradation, assess effectiveness of integrated and participatory sustainable
livelihood approach, investigate the recovery process of fisheries livelihoods and roles of indigenous institution
toward the strengthening of social resilience; and to provide recommendation for adaptive framework on recovery

of fisheries livelihood.

Factors Affecting Changes of Fisheries Livelihood

In 2004, the tsunami had affected on fisheries livelihood in Krueng Raya Bay. As a result, USD 2.7 million
fisheries livelihood assets was damage and loss. The pattern of fisheries livelihood was changed by the tsunami
struck. It led a number of fishermen increasing from 10.6% of total population in 2003 to 15% in 2011; a number
of fishing boat decreasing sharply; operational cost and re-investment of asset production increasing significantly;
increase the percentage of fisheries household dependency on fisheries resources from 40% in 2003 to 60% in
2005. A declining of fish production in both volume and value could be identified as direct factor which shifted
the income of fishing communities. An upward of food, fuel, wood, and equipment price; a change of workforce
and livelihood; and an increasing immigration were contributed as indirect factor on change of fisheries

livelihood.

Assessment Factor Contributing on the Anchovy Fisheries Decline

Fish resources, in particular anchovy (Stolephorus commersonii) in Krueng Raya Bay faced a depletion state
aftermath the tsunami. A downward trend of anchovy production could be revealed by less of catch during west
monsoon season of 2012, amounted 7.8 tons or 52% of the total catch with the operation of 7-29 units of lift net
boats. Simple regression analysis resulted two different models of MSY either before or after the tsunami in 2004
which were shown as y = 0.8696 — 0.00008x and y=0.1138 — 0.00002x, respectively. Model 1 recommended to
reduce the number of lift net boat to 43 units for optimization of yield. However, Model 2 suggested that only 23
units could be operated for optimal effort each year. Average recent catch in MSY showed 53.9% (less abundant)

before the tsunami and 5.5% of average recent catch in MSY (depletion) after the tsunami. Such a tragedy of
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resource depletion was accelerated by anthropogenic factors, increasing catch effort, destructive fishing gears, and

degradation of coral reef and mangrove and the tsunami factor.

Incorporate Sustainable Livelihood Strategy on Recovery of Fisheries Livelihood

Poverty alleviation through increase of income is a main target of sustainable livelihood strategy. In study
area, high dependency on fisheries resources, ranging between 0.61 and 0.81, brought poverty condition in fishing
communities. It can be seen that 65.9% of total population was lived within coastal area and 69.2% of the 13
villages were coastal villages before the tsunami. The fisheries livelihood program successfully reduced a number
of poverty population to 56.58% on 2009 from 97.70% in 2005. The strong internal characteristics of fishing
community were regarded to cope fisheries livelihood recovery. But, their capacity of recovery process and
financial capital were insufficient to restore fisheries livelihood without any aid delivered from Government of
Indonesia and other donor agencies. Some lesson learnt were to integrate alternative livelihood development and

social-ecological approach into development of fisheries livelihood.

Toward Strengthening Social Resilience through Fisheries Livelihood Recovery

Social resilience has role to govern the local community and coastal fisheries resources toward sustainable
fisheries development in tsunami affected area. The four villages selected, i.e. Ruyung, Meunasah Keudee,
Meunasah Kulam, Ruyung, Meunasah Mon showed a highest SoVI, which were in range 0.7850 — 0.8460,
because these villages are located nearby sea and flat area. Indigenous institution had a contribution and adaptable
to rebound social resilience. The Panglima Laot Lhok (sea commander) had determined and adapted role on
recovery of the fishing community, particularly facilitated aid delivery to fishermen. Toke Bangku (financial
trader) had stimulated for reinforcement of advance payment and market channel. The other institutions
supported upon linking and bridging connectivity among stakeholders. Toward the strengthening social resilience
of fishing communities could be gain through: revitalization of rule using the social value and religious;
engagement of indigenous institution and local government unit; adoption of the sustainable livelihood approach;
integration of management adaptive strategies; collaboration action among the stakeholders and local institution

capacity building; and arranging exit strategies for fisheries and alternative livelihood development.

Conclusion and Recommendation

It is clear that anthropogenic factors contribute to depletion of fish resources and degradation of coastal
ecosystem. The tsunami brings out fish resource and its ecosystems to the worse condition and resulted a huge
negative affect on fisheries livelihood. It has caused a decreasing of income, increasing of poverty people, rising
of social vulnerability, declining of social resilience within fishing communities. Toward the strengthening social
resilience of fishing communities, it is needed to integrate sustainable livelihood based on community’s
participation for achieving self-social resilient of fisheries communities and cope fish resources depletion and

ecosystem degradation.

Keywords: tsunami impact, sustainable livelihood strategies, social resilience, fishing communities
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1. General Introduction

Infection by pathogens in the oviduct causes eggshell malformation, debility of host bird, contamination of
egg and chicks, and food poisoning for human. The regulatory mechanism of immune function in the oviduct is of
importance to enhance the defense function against infection, and it is also important for host animal health and
safe and efficient egg production. The aim of this study was to determine the immunoresponse process including
recruitment of cytotoxic cells induced by bacterial and virus infection, and the effects of the immune factors on

the eggshell formation in hen oviducts.

2. Effects of Lipopolysaccharide on the Recruitment of Immunocomponent Cells in the Hen
Oviduct

The aim of the study in Chapter 2 was to know why the susceptibility is high in hen oviduct during the
molting phase. The expression of IL-1B, IL-6 and IL-8 were up-regulated in association with CD4" and CD8" T
cells recruitment in response to LPS in the oviduct of the laying hens, but the ability to recruit CD8" T cells may
be depressed during the molting phase in Experiment 1. The lesser recruitment of CD8" T cells may be one of the
reasons why the oviducts are more high susceptible during the molting phase. T cell pool was more developed in
the vagina of LPS-repeated stimulation group than control in Experiment 2. The lesser antigen stimulation in the
vagina during molting may result in the reduction of T cell pool, and it may be also one of the reason for the

higher susceptibility in the oviduct during the molting phase.

3. Effects of Estrogen on the Cytotoxic Response to Avian Infectious Bronchitis Virus Infection in
Hen Oviduct

The aim of Chapter 3 was to determine whether the egg-laying phase and estrogen affect the induction of
cytotoxic cells at early stage of infection by avian infectious bronchitis (IB) virus in the oviduct. The frequency of
CDS8" and TCR-y8" T cells in the isthmus, and CD8" cells in the uterus was significantly higher in the alBV group
in the laying and M-EB hens, but not in the molting and M-oil hens. The expressions of cytotoxic cell-related
molecules and cytokines in the isthmus, and of CX3CL1 and IFN-y in the uterus were higher in the aIBV group in
the laying and M-EB hens, but not in the molting and M-oil hens. These results suggests that infection by IB virus
causes the cytotoxic immunoresponse with up-regulation of cytokines in the isthmus and uterus at early stage of
infection. This response may be declined during the molting phase due to decrease in the circulating estrogen

level.
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4. Effects of Avian Infectious Bronchitis Virus Antigen on Eggshell Formation and Immunoreaction
in Hen Oviduct

The aim of this study was to determine the mechanism by which the IB virus affects eggshell formation.
Attenuated IB virus (aIBV group) or vehicle (control group) was injected into the oviductal magnum lumen of
hens. Gene expression of collagen type I, but not collagen type V, in the isthmus and calbindin in the uterus was
decreased in the aIBV group. The frequencies of CD8" cells and TCRy3" T cells in the isthmus and uterus were
significantly higher in the aIBV group than in the control group. The expression of cytotoxic molecules and
cytokines was also higher in the aIBV group than in the control. These results suggest that IBV infection causes
disorder of eggshell formation by disturbing gene expression of collagen type I in the isthmus and calbindin in the

uterus, probably via the effects of substances from cytotoxic cells and proinflammatory cytokines.

5. Effects of IL-1p and IL-6 Stimulation on the Expression of the Eggshell Formation-related
Factors in the Cultured Uterus Tissue

The aim of this study was to determine whether the IL-18 and IL-6 affect the expression of the eggshell
formation-related factors in the uterus mucosa. The expression of IL-6 receptor was identified in the tubular gland
cells and whole tissues, but IL-1f receptor was not identified in the tubular gland cells. Expression of calbindin,
PMCAI, PMCA2, CA2 and SLC26A9 was significantly increased in the tissues incubated with IL-1p and IL-6
compared with control group. Whereas, the density of immunoreactive calbindin was significantly lower in the
tissues incubated with IL-1f and IL-6 than in the control group. These results suggest that IL-1p and IL-6
temporarily upregulate the gene expression of eggshell formation-related genes, but down-regulate the protein
density of calbindin in hen uterine mucosa at the early stage of stimulation. It is assumed that IL-1f and IL-6

affect the transportation of Ca”" to cause eggshell malformation in hen uterus.

6. General Discussion

In conclusion, the cytokine production and attraction of the cytotoxic cells are important to protect the
oviduct from infection by pathogenic bacteria and virus in hens. Estrogen is likely necessary for enhancement of
cytotoxic immune reaction in the oviduct. It was also established by the current studies that the produced IL-1
and IL-6, and cytotoxic cells and cytotoxic factors induced by microbe infection are likely one of the factors of
eggshell malformation caused by pathological microbe infection. These knowledge is expected to be useful for

the basis of the technology development for the preventive hygiene in the oviduct and the safe egg production.

Key words: chicken oviduct, cytotoxic cell, chemokine, cytokine, eggshell, IB virus
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Goal of the study

Good Agricultural Practices or GAP is a global appropriate cultivation method for the farmers to conduct
food safety. It is an appropriate on-farm into farm gate cultivation management included, farm inputs selection,
farm management, until post-harvest management. GAP aims to encourage the farmers to produce the safety
agricultural products for the consumers. After FAO introduced GAP for a period of time, it become one of the
minimum requirements for the agricultural trades in global market to secure the food safety and sustainable issues
at the farm-level production. Many countries adopted the FAO GAP guidelines and established food security
framework, including Thailand. Although there was the clear framework for the MOAC to implement GAP into
farmers, halves of them stopped to maintain their certificates with in last 3 years. The reducing in the numbers of
GAP certified farmers in Thailand shown the changing in direction of GAP development in the future. The
evaluation of success of GAP development in Thailand still is on the discussing. This dissertation focused to

identify the current situation of GAP development in Thailand.

This dissertation has four specific objectives: 1) To examine the factors affecting the farmers’ practical
perception on their GAP understanding; 2) To assess the situation of private standard dual-GAP development in
Thailand, and to determine the opportunities of the practical collaboration between private and government
sectors on the GAP development; 3) To expose the GAP realistic economic incentives from farmers’ GAP
experiences in the important export commodity; and 4) To define the current situation of GAP-based marketing

and to identify the buyers’ attitudes towards GAP-based product.

Conclusion and recommendation

After FAO introduced GAP for a period of time, it become one of the minimum requirements for the
agricultural trades in global market to secure food safety and sustainable issues at the farm-level production.
Many countries have adopted the FAO GAP guidelines and established food security framework, including
Thailand. There were many obstacles on policy, extension services, research, and farmers’” implementation levels
during GAP developing process. The success of GAP is depended on the effectiveness of farmers’ implementing
GAP procedures. The farmers will increase their GAP standard attention when they can get premium price from
selling their GAP-based product. In general, consumers markets have not yet developed enough mature to deal in
GAP labelled products in some countries. Farmers might ignore this standard. Food safety issues including GAP
are not cared at a farm-level. As a result, like Thailand, food safety of agricultural product is not reliable in the

global trades.



186

Actually GAP gave both direct and indirect incentives to farmers, but they tend to believe that GAP can
secure little incentive for them, in cases where a direct market for GAP-based product has not yet become mature
in economic terms. Therefore, private sector need to generate a dual-GAP standard which will secure food safety
and keep a certain level of product quality. Some dual-GAP standards labelling (such as 4C, GlobalGAP, etc.)
have already be accepted widely in the global markets. Farmers can gain visible benefits (normally is premium

price) from implementing such standards, and learn how to improve their food safety production on their farms.

However, it is also difficult to promote new dual-GAP standards. Private company have expanded the
fundamental GAP knowledge among farmers through dual-GAP standard. This knowledge expanding becomes
the best way how private company explore their new standard. Any dual-GAP standard needs the development of
GAP as an essential requirement. GAP standard also needs the dual-GAP standard for the market access. Each
standard cannot stand alone in market. This mutual-relationship positively motivates the development of both
GAP and dual-GAP standards. This relationship inspires the farmers to improve their sustainable cultivation

which positively affects the Thai agricultural food safety reliability in the global trades.

Keywords: GAP, QGAP, 4C, Dual-GAP standard, coffee, mangosteen, cost efficiency, marketing
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Saline soils (pH < 8.5) and alkaline soils (8.5 < pH < 10.5) are widespread adverse environmental problems
globally, which significantly limit crop production. Swiss chard (Beta vulgaris L. subsp. cicla) is a foliage
vegetable closely related to beets with a large leaf blade, and thicker petiole. This plant is more tolerant to salinity
than other leafy vegetables. However, there are few reports on Swiss chard resistance to salinity, and there is no
information about its alkaline toxicity or alkaline tolerance in this plant. In chapter 1, the differences between
saline soils and alkaline soils, as well as the different effects of salinity and alkalinity on plant growth were
introduced. The objectives of this study were to examine toxic responses of Swiss chard to alkalinity via
comparing the saline and alkaline toxicities in Swiss chard by determining its physiological characteristics, and to

identif parameters that are more suppressed under alkaline conditions than under saline conditions.

In Chapter 2, in order to understand the difference between physiological responses of Swiss chard to salinity
and alkalinity, Swiss chard plants were subjected to 50 mM and 100 mM of salinity (pH 6.5) and alkalinity (pH
9.0), respectively. The data revealed that the plant growth was more seriously inhibited under alkaline conditions
than under saline conditions, because of the more decrease of chlorophyll (Chl) a, Chl b, photosynthetic rate (P,),
water use efficiency (WUE), K* content, and K'/Na" ratio. Among these parameters, decreases of P, and WUE
were in close connection with decreases of Chl and K" contents under alkaline conditions. Therefore, it was

concluded that Chl and K" are limiting factors for the plant growth under alkaline conditions.

Following the serious reduction of Chl content under alkaline conditions. In Chapter 3, the experiment was
conducted to compare the possibility of saline and alkaline tolerance inductions in Swiss chard due to ALA foliar
application (ALA is an essential precursor for biosynthesis of Chl). Twelve-week-old uniform seedlings were
treated with ALA under saline and alkaline conditions. The observed results revealed that Chl content significantly
increased due to ALA foliar application under alkaline conditions; the shoot and root dry weights, RWC, osmotic
potential (OP), K'/Na' ratio, and total N content increased due to ALA foliar application under alkaline conditions,
while these parameters more increased under saline conditions; malondialdehyde (MDA) content significantly
increased under alkaline conditions, but this increase was effectively depressed by ALA foliar application. This
result clearly demonstrated that foliar-applied ALA had the potential to alleviate oxidative damage in alkalinity-
stressed plants. These results suggest that, although ALA foliar application effectively increased Chl content, it
could not completely alleviate oxidative damage caused by osmotic stress and ionic stress, and thus less increase

in alkaline tolerance.
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K is a major inorganic constituent for osmotic potential, ion homeostasis, and enzyme activation in plant
cells. In chapter 2 and chapter 3, it was found that serious K" deficiency in Swiss chard leads to more destructive
effects under alkaline conditions than under saline conditions. In light of this, Chapter 4 was conducted to
investigate the impairments of water uptake, mineral elements, and antioxidant enzyme activities in the plant
caused by alkalinity with or without K" application. The observed results revealed that the absence of K"
somewhat intensified the effect of alkalinity on reducing plant growth, because RWC, K* content, micronutrient
(CI, BO,™, Cu™, Fe*', Mn™, and Zn’") contents, and the activities of catalase (CAT), ascorbate peroxidase (APX),
glutathione reductase (GR), and guaiacol peroxidase (GPX), were more negatively affected under Alkaline-K
treatment than under Alkaline+K treatment. Under Alkaline+K treatment, the GPX activity protected the plant
against the oxidative damage caused by H,0,, and K" application might help the plant by maintaining GPX
activity. Under Alkaline-K treatment, potassium use efficiency (KUE) increased 18 times compared with that of
control, suggesting that the plant can survive under Alkaline-K treatment depending on its efficient use of K"
through saving it for biomass production. After analysis for MDA, and percentage contributions of Na” and K" to
osmotic potential at full turgor, results revealed that oxidative damage was slightly induced, while Na' replaced
K" as the main ion contributing to osmotic potential at full turgor under Alkaline-K treatment. This finding
indicates that cytoplasmic K* content was maintained at a higher level, due to a high proportional substitution of
vacuolar K' by Na', which then markedly increased the KUE, somewhat reduced the oxidative damage caused by

toxic Na'.

In Chapter 5, I concluded that alkalinity is more toxic than salinity, which is attributed mainly to the serious
reductions in Chl and K" contents. ALA foliar application significantly increased Chl content more under alkaline
conditions than under saline conditions. However, plant stress tolerance increased less, and K" content remained
unaltered under alkaline conditions. In light of these observations, it was suggested that enhancement of plant
alkalinity tolerance was consistent with the enhancement of K content in the plant, but not enhancement of Chl
content. The application of K under alkaline conditions showed that K supplementation enhanced the GPX
activity and micronutrient contents, and the plant’s survival under Alkaline-K treatment owes to high KUE, which

is linked to a high proportional substitution of K" by Na'".

Keywords: Alkalinity, Antioxidant enzymes, 5-Aminolevulinic acid, Beta vulgaris, Chlorophyll, Potassium,

Salinity



A Rl Rt
Biosphere Sci.
54 :193—194 (2015)

Study on improvement effects of sulfide-containing sediments using iron- and
steel-making slag

Yasuhito MIvyATA

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

el A 7 712 & BRAL & A E OB AL B S A e

HH OHEA
INBRFR PR IEFFAITIEF,  739-8528 HA K117

FEAE T, SRR O BH AR, B O REERR ARG OMARITINA, HREHO
O TREmER, EREEMESEAZ, JHUH L, BREEE TEIC X 2R A AR ORI, AR
FAEMBIIA R, BWEFERAT 2L, INRBOKEE, 2 ) ORKIEEL /2o —75, KEHIZWE
ZICHERRIT, AREOEIEAHR L, FRIKILFMOSELEE L Tk,

Z ZTABIZE TS, ARRFRIESLFEOERE & 74 2K EDSELEZ IS 28 & LT, $MA7 70
BHADVTRETH 5 EFE R T2 KIRD S OBy GRIKFR) 12X 2ERPRFEL % - T MM A
TRGERE L, BT 7 (RS Z 7 D) b, $REEEA ) 1D X BHRAKEET R FEEIHIR)A
BLUOLOFHMICH L, ERERRS L OEBEHBIC LI VNS 252 2 HE L,

1R TIE, bAEOREEEEREOBEICOVWTHRRS L& L L2, $HIA T 7Z o8BS L L TOMH
DI FEEIZDWTIR AT, SR T 7 DN OBEEO KGR EM I OWT L L 2 — L, B bkFRZEAHH
DAFZ RN, EHERIC BT 2T % EI2OVTRR, SRSOHT, B4R 5 793 OLEERRLA
P OALKFEL I T2 &V BET, KBOWEMESENI L, B X UG & 2 Wi gl
FEOFES L ZOREL LI OV TE T AR AEPE LN TR W LR EiZon i/,

2R TIE, ESLEEATAIEL L T A RR I IS HERE L 72 R & WV 7 EBRE BB O SER O R0
WTIRAR7z, FILZ2RICK LT, WA T 7% FEXF2RAL, BHOBER ORI RIZO W
THETL, UToMRE Sz,
D) BGAS 72 RICLBESIZBEBETAIEICLY, ROBILERTEMDS LA L. $74bL, B
B, IR IREED S REfLIYIREE I28E S v,
2) B KB X OB RBRKOBEFEMACYIRESE BN T 2 & & b1, SHANOHLKREA AFED
sz,
3) SIS ORFILHERIE (640 H) OEEREHH kR L 720
4) B A T ZIZ N, RRA TREDRR IR SN 00, EEMERAKD QR ORI H IE 1T
EAERONWZ &0, WEN 2 BERICRES NS EE 2 b,
5) FEHHE ORI ICIEE L, BICHL L 72848 2 5 7 Ok F£i B L OO ERTEF TSI & 585
KRS, BUHA S ZEEIZB VT FeS MM LT 5 2 LRI N7z,
6) MRALEICEN — pH I X AMEH S, HWIHA T 7O@AHIZ LY, pHB X OMRILETEMNZED 5L &
EbIZ, SRS N ZEICL Y, FEMEOME O EERFETLENZAL L, B L o H AT
ENDEMESN, S50, B LS L WEALERAER T2 2 & C, it EREZE L Twb L
EZ 5Nz,
FRED ~6) OIS, BALKFIC K ZEREPHMEL 225 TR RMEEA~ORMA T 7 Lig & (FE)



194

F7TRAE X BB R ALK 3 T A DRI O UGN & L TOFRIEATRIE S 7z,

E3EEICB VT, B A S 712 X 2K OBERENEOHIZOWT, ERRERIC XV ERLT A2 2R
FIzo MLNEORCRICEIA T 7% Rl L, BFBRRIRE R EOMB 2T, ZOFERLY, TiLo
MR A7z,

1) B2 5 WK~ O EERALY O WA S, BAFBRFRIEE B X OB IR AR HER L 72,

—77, RHATIIEFRERREIZIZE O, BLRITEN SR THER, Wk~ OB O % 10572

O BNz,

2) AT 7 i XX AR OBEAFIERNE OMRFEIX, 100~150 mg/m*/day & BED Sz,

3) A7 LB EXIZBWT, BBRBEORTOAERENRE D L2 Lo SR OH YA

A LZMRUEDNEZ 5N DFED, AT VO L - TIFRRARI S RIMEE SN2 2 L Z2RE L

w5,

D Eo#ERIE, wInd IhFTIZEWIRTH S,

BATEIZ BT, RILNEORBEUEERRE LT, B A T Z i & 2 AR H O R LY R o 92
RS AL BRI D W Tl N7z, B 2 T 7 % 20114E8 H 12430 m* O IHAELZ, K T20124E7H 123,510 m2o
HREICHET. L 720 i TRICA T 7B B & ORHRKIZ O W CORERIBUK, B FKOKE, BELOEELS
SETLHAREINILODVTESS ) v 7 L7z, MEITD 5 BHTHEOMKE, TrROBEIEO N,

1) AT 7R BRIX I BT 2 KB MK OB ALY I X O Z b TE L R L7z, F72

Wb e EAL B L OEFEERIEE O 2 SIREUES RS RO S, ZOEIID R L L ERO

FAEIRERGE L 720 20X N = X2 G EROBNRAEROM Y, AT 706 400 S b #k & B o K

X DAL EAERT A L ICE b DEEZ LN,

2) A F ZHBEX Tla BRI AR TR A S O 7 A Z AR ARRK L 720

3) 72720, HEABITELIZZOLEOKEIZOWTIE, AT 7 LREB X OHBXHECTEIFED 5

NZholze THRIIWEIC X ABFMIETIC L D RIRE L TV b 720 LR S,

4) FEDOLFIPITCTAT ZREEXIZB W K RMBUK O BT RIRE O LA REBM s iz, —h,

X IZBWTIRBED SN o7z TOELRMBE LT, SERKIZBWCIIEERILYIC X 5EEHENE

PEZ HNIZZ EREZ BT,

5 AFENLEFIZBVWT, ELERIBNOBRBXOWKT, 7L AKY, AL E, £{DK

A OBFEDTBD SNz UL, BTED H AT CRBEK DR DOETFHBRIRIREN ST -2 L,

BILUOHRET 2 FREADMD L, —fICBVWTAT FRAPENT LI EICL), AT 7KEVBZND

DEAEEYOBFEREE LTHEL TV b0 EEZ S,

LR ~35) QAN S, KR O S A & 7 o TV D UEEA OB A T i (Ep) 12

£ D BERUE O/ MRIE S .

Dlbo &5z, MR L 72 AR E O ICED S O A RIS R 5 ERAHE L 2> T A
ST T & 2 RIS NI 2 0P R & LT, IR T 712 X SRR TR OSEIHN X 2 K Ew)
R EREH S L OFEIBEIHBE CEIE L 72, 2DOAH AL L LT, #BICMABRLZRICSE T 52
LWL DAL OFALE L USOBEIIC L 2 bEOERTH ), S HITETLKRIZ L s THES AL TWw
PR OBRER S 5 L) W22 RS ARREHE L 2 LA T & /20 AR SNz R i I 2
DE, MEREBEMICRDN B SRR T B D 5 VIZAIET AR & LTI A 7 7 OB AL
o LS N D,

F—TO—N 1 AT7, INRUEEEIR, RESRE, WL, BARICEN, EERE, AR, KA



AWy PE R
Biosphere Sci.
54 :195—196 (2015)

Occurrence, Sources and Degradation of Diuron, Irgarol 1051 and Fenitrothion in
Water, Sediments, Plankton and Fishes of Coastal Sea and River Waters, Japan

Chikumbusko Chiziwa KoNGa

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

KRB XNk, HekEY), 7S5 v 27 by, fETOYYO Y, 4V AE—)L1051,
7= huad Aty ofifie, FER SR

Fo TR FUT AF A
N BRFRFBEE AR, 739-8528 14 B ilT

In this study Diuron (3-[3,4-dichlorophenyl]-1,1-dimethylurea), Irgarol 1051 (2-[tert-butylamino]-4-
[cyclopropylamino]-6-[methylthio]-1,3,5-triazine) and Fenitrothion (O,0-Dimethyl O-(3-methyl-4-nitrophenyl)
phosphorothioate) were monitored in Kurose River water to assess the contribution of agriculture and urban
activities to river pollution. Diuron, Irgarol 1051 and Fenitrothion were also analysed in marine samples (water,
sediments, plankton and fishes) so as to assess the distribution pattern of these pesticides in Seto Inland Sea.
Lastly, biodegradation and photodegradation of these pesticides was done. Using data in this study and literature
information, the mass distributions of the pesticides in Seto Inland Sea were modelled.

Chapter 1 presents a general overview of pesticide use, contamination and some of the studies that have been
done in Japan. This study mainly aimed at assessing contamination of pesticides in river water and the marine
environment. The use of pesticides in agriculture and the urban environment leads to contamination of surface
water bodies like rivers. The rivers in turn end up contaminating larger surface water bodies. Therefore in this
study water samples were first collected from Kurose River which drains into Seto Inland Sea and Diuron, Irgarol
1051 and Fenitrothion were analysed. Next seawater, sediments, plankton and fishes were analysed to identify the
distribution pattern in marine samples. The persistence of these pesticides was assessed through biodegradation
and photodegradation before using modelling to predict the distribution pattern of the pesticides.

Chapter 2 presents a study that was conducted on the pesticides Diuron, Irgarol 1051 and Fenitrothion in
Kurose River water from January to December, 2013 at six sites (Namitakiji, Tokumasa, Izumi, Ochiai,
Hinotsume and Kurose Bunka Centre) in Higashi Hiroshima City, Japan for a period of one year to assess the
contribution of agriculture and urban activities to pesticide pollution of the river. The maximum pesticide
concentrations were; 4620 ngL™, 50 ngL™" and 370 ngL™ for Diuron, Irgarol 1051 and Fenitrothion, respectively.
While Diuron and Fenitrothion were detected at all sites, Irgarol 1051 was only present at Izumi, a high density
urban and industrial area which also registered the highest concentrations of the pesticides. The pattern showed by
Diuron and Fenitrothion was linked to farming activities. Also, Diuron and Fenitrothion concentration correlated
with pesticide utilization data for Hiroshima Prefecture. Irgarol 1051 showed a different pattern to that of Diuron
and Fenitrothion and its source was attributed to paint. It was noted that 78% and 42% of water samples at Izumi
sampling site exceeded the European Union (EU) guidelines for Diuron and Fenitrothion, respectively.

Chapter 3 presents a study that was conducted in Seto Inland Sea, Japan (2012 to 2013), to assess the
distribution of Diuron, Irgarol 1051 and Fenitrothion among water, sediments and aquatic organisms (plankton,
fish and selected marine animals). The maximum concentrations for Diuron, Irgarol 1051 and Fenitrothion were
2180 ngL™, 1070 ngL™" and 50 ngL" in surface waters, respectively; 60 ngL", 90 ngL™" and 40 ngL" in bottom
waters, respectively; 75 ngg' dry weight (dw), 69 ngg' dw and 51 ngg' dw in sediments, respectively; 2830
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ngg” dw, 2040 ngg” dw and 460 ngg”' dw in plankton, respectively; 4120 ngg”" dw, 3140 ngg”' dw and 480
ngg” dw in fish and selected marine animals, respectively. The highest concentrations of Diuron and Irgarol 1051
were found close to a port and ship building industries, whilst maximum concentrations of Fenitrothion were
detected near river estuaries. The general trend was that of decreasing pesticide concentrations away from the
mouth of rivers flowing into the Seto Inland Sea. Our calculated bioconcentration factors (BCFs) indicate that
plankton, whole fish and selected marine animals samples bio-accumulate antifoulants and pesticides. The
accumulation gradient in fish samples was viscera > liver > gills > fillet. Measured concentrations of both the
antifoulant booster biocide Irgarol 1051 and the insecticide Fenitrothion in both whole fish and marine animals
sampled exceeded the Japanese Maximum Residual Limits (MRLs) as did 21% of foods sampled for Diuron
under dry weight conditions.

Chapter 4 presents research done on the biodegradation and photodegradation of Diuron, Irgarol 1051 and
Fenitrothion in river water and seawater samples. The section also gives data on further research on the pesticides
in river water (Kurose River) and marine samples (water, sediment, plankton and fishes) from Seto Inland Sea,
Japan from 2012 to 2014. Data generated in this study and further information from literature were used to model
the distribution pattern of the pesticides in Seto Inland Sea. The rate of biodegradation was slower than that of
photodegradation. For example in river water, the photodegradation half- lives in days were 2.9, 3.5 and 1.9 for
Diuron, Irgarol 1051 and Fenitrothion, respectively. On the other hand in the same river water the biodegradation
half -lives in days were 1424.8, 1703.1 and 1174.8 for Diuron, Irgarol 1051 and Fenitrothion, respectively. The
pesticides also degraded faster in river water than seawater. The seawater photodegradation half-lives in days
were 43.6, 57.3 and 37.9 for Diuron, Irgarol 1051 and Fenitrothion, respectively. On the other hand the seawater
biodegradation half-lives in days were 2000.4, 2394.3 and 1650.2 for Diuron, Irgarol 1051 and Fenitrothion,
respectively. The main input for Diuron and Irgarol 1051 to Seto Inland Sea is ship bottom paint while
Fenitrothion is mainly from rivers. The pesticides are mainly lost to sediments but the open ocean was found to be
an equally important sink.

Chapter 5 gives a general discussion and summary of the results in this study. Agriculture and urban activities
are contributing to the contamination of Kurose River which is also the case with most rivers worldwide that pass
through high population density areas. The pesticides end up in Seto Inland Sea and are distributed among water,
sediments, plankton and marine organisms. The highest concentrations of these pesticides were in marine
organisms which was an indication of bioconcentration in agreement with information found in literature. The
amounts remaining in water are biodegraded, photodegraded or lost to the open ocean. The major sinks for the

pesticides were found to be sediments and the open ocean.

Key words: Diuron, Irgarol 1051, Fenitrothion, Kurose River, Seto Inland Sea, Modelling
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Polycyclic aromatic hydrocarbons (PAHs) are recognized as ubiquitously distributed class of potent toxic
substances present in the human environment at low concentrations. PAHs are long-lived organic compounds and
originate almost entirely from anthropogenic activities such as traffic and industrial fossil fuel burning, biomass
combustion and agricultural activities. Owing to their ubiquitous distribution and potential carcinogenicity, PAHs
have been widely investigated worldwide. Hazards associated with these compounds are owing to their
hydrophobicity, persistence and bioaccumulation properties of several individual PAHs. Hence the primary goal
of this thesis is to identify and determine particulate PAHs in the aerosol of Kamihaya, Hiki, and Higashi
Hiroshima, Japan. This study was conducted between August 2012 and July 2014. Chapter 1 provides a general
overview on PAHs pollution of atmospheric aerosols, the sources of PAHs in air and briefly describes the
significance of this study. It also provides the insight of PAHs related human and vegetation health effects.

Chapter 2 deals with the survey conducted to analyze particle-associated atmospheric PAHs at a rural site
(Kamihaya) in Tanabe, Wakayama Prefecture, Japan from 2012-2013. Analysis of particulate matter revealed that
total PAHs (£17PAH) ranged from 0.036 to 10.16 ng m™ with an average concentration of 3.20 ng m”. The
highest PAHs concentration of 10.16 ng m™ was observed on September 19, 2012. Significant seasonal variations
in PAHs concentrations were observed, with higher values during winter/spring and lower values in summer/
autumn. This investigation reported high concentration of heavy molecular PAHs compared with low molecular
PAHSs. Trajectories revealed that PAHs in Kamihaya are of domestic origin, mainly from nearby Gobo power
generation plant. Molecular diagnostic ratios and principal component analysis showed that atmospheric PAHs
primarily arose from industrial and traffic emissions, while wood combustion appeared to be a minor source.
Overall, the results of chapter 2 suggest that atmospheric PAHs in Kamihaya are a potential threat to the

underlying vegetation and may cause damage to plants if combined with other air pollutants.

In 2013 — 2014 survey the mean concentrations of £17PAH in the aerosols were 2.43 > 1.63 > 1.18 ng m” at
Higashi Hiroshima, Kamihaya and Hiki, respectively (Chapter 3). The mean X17PAH at all three sites varied
seasonally with the highest concentrations in winter, whereas summer was characterized with lowest PAHs. T-test
found significant seasonal variations of mean X17PAH at Higashi Hiroshima (»<0.01) and Hiki (p<0.05), while at
Kamihaya variations were non-significant. High molecular weight (5-6-ring) PAHs are dominant at Kamihaya and
Higashi Hiroshima, while 4-ring PAHs in Hiki. The temporal PAHs have been almost constant over the last 15
years in the aerosols of Higashi Hiroshima. However, BaP concentration reported in this study is lower than the

previous investigations.

The influence of meteorological parameters on particulate PAH was observed in the aerosols of Kamihaya,
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Hiki, and Higashi Hiroshima. It was found that ambient air temperature is the most significant meteorological
parameter controlling the atmospheric PAHs. Statistically significant high correlation was found between £17PAH
concentrations and ambient air temperature at Higashi Hiroshima. The correlation between mean X17PAH and air
temperature was statistically significant and moderate in the aerosols of Kamihaya and Hiki. At Hiki southerly
winds were found one of the important meteorological parameters acting as PAHs regulating force. There was no
significant correlation of solar irradiance, rainfall and humidity with £17PAH at all three sampling sites.
Trajectories analyses suggested that the PAHs from domestic sources (Gobo power generation) play an important
role specifically in Kamihaya, and Hiki in general. Whereas, in Higashi Hiroshima PAHs from other East Asian
countries play important role to increase the local pollution level. Based on PCA results it was concluded that
PAHs emission is mainly from vehicular and industrial emissions. The other emission sources are domestic
heating/cooking and biomass combustion. The lifetime lungs cancer risk (ILCR) was estimated at Hiki and
Higashi Hiroshima, which was found with in the health-based guidelines of European Union by WHO (107),
however one order higher than US EPA guidelines (10°). The PAH at both residential sites pose a moderate lung

cancer risk to the residents of these areas.

Chapter 4 deals with general discussion, concludes the whole study, and suggests the future work. This study
deduces that traffic and industry are the significant PAHs emission sources. In Kamihaya and Hiki PAHs are
mainly from domestic sources, while in Higashi Hiroshima long-range transport of atmospheric PAHs is
important. This study investigated the importance of meteorological parameters in regulation of atmospheric
PAHSs in underlying study areas. Ambient air temperature and wind direction were the important meteorological
factors in controlling the atmospheric PAHs in study areas. Our study will provide the basic information on status
of atmospheric PAHs for future detailed studies on PAHs in relation with vegetation and human health. This thesis
recommends developing the atmospheric PAHs inventories for Japan to fully understand their spatial distribution.
This chapter also discusses the atmospheric PAH pollution preventions strategies. It also suggests legislations for
PAH emissions from different sources and provision of guidelines of PAHs in different environmental matrices.

The investigation of gaseous PAHs is needed to completely understand the status of atmospheric PAHs.

Key words: polycyclic aromatic hydrocarbons, remote and suburban areas, atmosphere, risk assessment
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L7z WMRELY =7 Y =12 X BN ORR, Bl SNZZEMIIBIT 2B LN VOZRIEIZI0UE &,
BB E DRSNS L LB L, 102 B2 2MO TEBLEBETH LI LPHENE T o7 B
LR OSMABRDOMER LT L2 2 s, BELFEHEL LTS E—VIZBWTY Bacillus J&EX
Paenibacillus J& O MBE IEFEFEHIZHE L TV LW RRMEEZR L, THITIZE - Vi SBEFH O %
Tissierella J&, Tepidmonas &, Polaromonas )&, Chryseobacterium J& % (N Sphingomonas J& & #7172 1258 i
TG $ A TR AR E T,

RIS, GFEWFNTET, T OEEERNT 217 ) BB E R 2B OMIE 217> 720 5314
FHFLEE AW THER OBREOWHNT 217 ) B EIIRE LRE & 2o 7o0I%, ZEEERAIIZIINY 5 Rk
HEECTH > 720 MEEMICHEST 22 EPEMO0, B2k R e LCTHRIIBEER PCR 77 14 ~—
Y FPEHVLLENRD ), BREFOBEEHFEDRIRICEETNL I LIlh b, 20720, BiiEh
LMAEMDIT L A EDEEE B L 2 ), B TTAR I BT 2 Bk FH BT DAL o 51 70 BL R % ARy 1238
BT 5Lk, MOTHETH o720 £ T, SNPs & F T 5 B4R & L BAMOKERR W A 5 2L BRI D A
R ICHEIE T 5 PCR F:Tdh 5 CO-amplification at Lower Denaturation temperature PCR (COLD-PCR)
PHEREET, WEORFOBROEIEZHIHI L, OO O % B2 HEIE 9 % 2% COLD-
PCR % B%E L 720 0% COLD-PCR %13, E 7 IVFEBRIZBWT, Saccharomyces cerevisiae 100.01% L
PAFAE L 72\ Schizosaccharomyces pombe L TE 5 2 L R L7z 2512, HT A Y 5EEL 5 HDOFK
i % 2% COLD-PCR-DGGE #:12 & 1) fif 7T L 72#524L,  #% o PCR-DGGE #: T3 T & 7242 > 72 Candida
sp. X° Cladosporium sp. BT & 7z F72, R T A Y 5D A A DO ER % Y2 COLD-PCR i & kLS —
Fo— ALY TR LI 25, BEERETETH 5 Saccharomyces & OH L LEEDSBINIZ A L,
ZOMOWAY OB LRI L 72122, % O PCR # v 7zdf e i L, Bishz@&d iint
T\ /2o 0% COLD-PCR #13, FERER A S ORFE OMEWH L AL L T % HTORAFEIL RO M4
MOBELBRETL20ICELTEY, GHRZOLI LTy T VITHLTEHL TN Z LT, ThETICH
HIN TV LRWEEWORM R 2 OBEE) 25T TE 2 L)1 bDEEZ 5N,

EHERE IS B W TS TRRICHET 2MAEwZmA 2 £ 1E, MEORELSCMEDN L, Zatkoifit
ENT S L TEEREE L D, ARUIEIC L DS N R OBSS & il s, BRI
T HMED, MEDDOE o PIT TREDHIELTI SR L2BORELIIGO—PNI ks L L b2, P
RTIG % & 5720 ICHBT 5 2 L 2R L 72w,

F—7— K :DGGE i, WMREY —4 % — E—, T4, EEDOMAEMSHEE, COLD-PCR



A Rl Rt
Biosphere Sci.
54 :201—203 (2015)

List of Master Theses in academic year 2015 {ELiw3GEE (20155)
Completion in March, 2015 20153157

DEPARTMENT OF BIORESOURCE SCIENCE £ #& RRIFHEIR

/NEF R =T MBI DH 7% QTL T HERRROER % 5 I DNA Y= —F f ¥~
P

KR8 B REBLOZOUWBMEICBITS I M3y KU 777 2158 %E 725 TR B O RET
2B % e

HH FH— A /¥ VB @ DNA ZIUEHIZ IS o F RN & T O ZTFEROISHIZB S 5158

MElE. 5% ~ U Z IR E S BT B NRGIFEBL - BREEIZBY 5 5 20 F il no kot

SN E Fibronectin O YR - HEIN G4 2 5% BN B9 5 WigE

[0 25 HAREIRLZAG 7 ¥ D A T4 = ORFERIA

I i LA )L F — AU B SR IR & BURRILRE - BRILA b L A o B

TE O YEA DRI VLTI BT D WIS % BigE

Frgt R T A AR R R OLERE L SREEILOBRIZO T

i A Taxonomic studies on monogeneans parasitic on fishes in Japan
(HAFEMRBNCHET 2 HAEEHO I T 215

A A FEERNARIC £ B 7 2o I B A58

BT Tk FADBIZHIE RIS 2%

[E Bk NAFTLAN)—=I2X 5705 1O HEAEDRFH

B Fih 7154 OEEATRICE T A 0%

515 v 7 CHfashnr « Fd) o, ik, AR B 3 2 09E

IREF T v 7 X AEEMAOARE & SRR | AHE L RO L

ZE g HARHE & T SRS A)INC BT 5 A X ORI A RE Lk

M E S+ TSNS CGEIERR] OBIR - SRE L RE
—JA 7 V= TIEEORGAER & LT~

e % SR HITNC 3BT 2 ARBR B A AT RIA S A IS & 23058 & B SRR o TE D )

xR % B ANZBT B 3 X0 B & R E MR O SeAERTRIE R O BhIAC B9 5 BFSE

DEPARTMENT OF BIOFUNCTIONAL SCIENCE AND TECHNOLOGY E##eeR R FEHIN

ik B REIR VLR 3 12/ $ 5 F 3 7 SR R A TS

ML s TINS5 Y3 F 3 VIR OLF M REIGRE

7k HA AL F A RNFIZEHEEINDLF 5 2T 3 7 OFEINNEE OB

THRE I Trx 32 & Prx Q O {53 RGO fEHT

L 2 Trx OIEHHFBALIZSH % Trp. Gly. Pro FIED ML CEEAITERIC BT 5 1% H

Wi Pt ff L e RVEER T OB T, 20 F O o371 v 7Bl D X912
B DH?

WAL BEA Yt ARG & Gt ARV ER R T 2T S, FEH ok & 02 Fis

FEOEX ANEEE I BT B IR OFENI T W5

F KE IR B 2 A7 1 v TIREO AR L B3 % 13

FIN R H % T OT AN VEREERE F T 7y u v RGO SB35 2 13

H R AADX L AIIHTT 570 2 OAHEERE D fEHT

Ear i i) 7 LHEMER T K OBEEERAT

BIH  #Es S Re I &P & JC B 2 Bi%E



202

i ]

%

ST

K
NS
i

AR
R
Hi

H P
L)

IR
KH

]::ilg
B!
e
L
KA
HA

i
e

¥

=&

b RE

B

Ty T HI—

It
x

1
#HH
K

fe

il
0

> oo gt
I & & R

ke A E Bryopsis plumosa \ZVAES 5318 L 7 F > OF§HL & B AF AT

v — ARSI L 7 F v OFE L Z OVERENT

BEFHICBUT 5L 7F B LT 0 ) — BRI S R OBFRITE

HERRARIRB OIS R 7)) LB B SR
IVLIWIZBIT DL O VB Y 8y B OREERIT

IR ORERLICRIZT VIV ey Y IRHIET A TV OUINEIF

77y AT Ly FHROMIEERLICB T 2K 7)) VRIS A 7V O3ImEhF
R)F XL TF LIV ES VIR A TV E D a RIS A 7 )V ORLA G HEIC
L5 O/W <)y a v owEkR EEROfRIT

B AR X ASEE IV B T LY 3 v A5 O LS O B 5

B 7 7 A WHIATES ZKOFHI & KNS X 5 7 7 A N7 0 & 2 OB BT O
b

RS IC B 2Kk T Y 7 v OB ERR SR T T8

T A CEEED SIS A > O ITTRIEEE N TS R

BESRIFEY DIERE L S- 77/ VIV AF 4 = v OFEH KM L RS 5 158
FERRIC X B FEF R SR Y A T AT 2015t

AMVATCTHEASNLGBE LT FL Y o258 RS0 LT R 28ICHET
A5

Lactobacillus reuteri Ol /31) 7 IRFER) A BT 2 5

RV 7 = = VEHIZ X ZHLEEEEOMFFC B S 2 05E

TVUNAFTT AT AL DBIATRY) v 72 v Fu— s ERICET 5015t

R R~ 7 A O MR SAE 12 B 5 5 FgE

glycerophosphocholine D FE B DHEZR

DEPARTMENT OF ENVIROMENTAL DYNAMICS AND MANAGEMENT ERIB1EIR % & {HSFHI

/NHZRAAR

EERIN
R
ZH

LN
%3
THE

IAARE S

g
fEH
GENS
T

L=ply
T
Wiz

K

HH Wk

I

D.M.S.B.DIS
SANAYAKA

€S

ERNO) VIBEREEDSEA LA VR~ D) OAF & RRITERALRC T3 R

K74 F 274 ZOAFEM L OER - FRFF 1RO R

BB AR T ) O T D B REE & 22 IR O B

WA ML ADA X OWEIZG- 2 5 528 L A A 0

A A OEA L ABI LR o 7

SLLEAEY) Wolbachia & Rickettsia % FIFH L 72 KR B oD e 14 B2 A B L

JEI 7 0D iR 0 Ve R

JEOKISZ BT B AL E N 7 7 ) THR & AR

T AL R L SR O BT 72 e W I s 225 12D\ T

R ) VIBEERT O X XFARRBD ) U D B TE B O

7T AY —RBUIBIT HEHEEE N T v AR =5 — OFEREMT & 15

Facilitation of phosphorus uptake of main crop plants by intercropped white lupin under
different rates and forms of phosphorus supply

() VAR B L OTBENRR L5 FTO Y uNF IV — ¥ VBRI L B B o)
WU )



203

Completion in September, 2015 20159715 T

DEPARTMENT OF BIORESOURCE SCIENCE 4£#& BRI HIR
% i T+ B ZREGIA & 0 ES Ml o 1c B A kg
DEPARTMENT OF BIOFUNCTIONAL SCIENCE AND TECHNOLOGY £t se RS2 HIN

Wi KFF Study on the effect of food factors on colonic luminal environment

(EPIBREC B T AN T2 T A 1F5E)
DEPARTMENT OF ENVIROMENTAL DYNAMICS AND MANAGEMENT RIBER R HIHFEHIR

TEGUH NUR Study on application of steelmaking slag for seaweed growth
ROHMAN (RO RED 7= HOWHA T 7 O IT 5T



AWy PE R
Biosphere Sci.
54 : 204 (2015)

TH26FEEMARRMERE ICKDHHEME—E
Reports of studies supported by Grant-in-Aid for Research from the Graduate
School of Biosphere Science, Hiroshima University

BIRX % MEREL MEREKE
TONAFT 4 7 ARG L2 L A 5 OB TIZ L BF -
TSRO B kR
. . . . Shin-Ichi
Effects of the probiotics feeding during dry period on the heat stress of KAWAKAMI
dairy cows
ERARY R— K o s s s
o LEA B X IR BB BT 5 R Lo ERER A =t =
Grant-in-Aid for . . . . . B
Current state of oceanic acidification in waters off Akitsu and Hiroshima Makoto
Fundamental
Bay, Seto Inland Sea, Japan SAMPEI
Research
RILTTHEBMC BT 2 (V) ofaEbE 0T HEREZO i
AR 2K e
Environmental factors leading Nori (Porphyra) decoloration in the KIa(Z(;}E;O

farming area of Tashima Island, Fukuyama area (Hiroshima, Japan)




A Rl Rt
Biosphere Sci.
54 : 205 (2015)

Effects of the probiotics feeding during dry period on
the heat stress of dairy cows

Shin-Ichi Kawakami
Graduate School of Biosphere Science, Hiroshima University,
Higasdhi-Hiroshima 739-8528, Japan

TONAF T A7 A% L 728 F U S OBBE T T2 L B
FUE Rl DB 7E

Wk R
B BAFEA B IFFETIER),  739-8528 R Tl

5 - BIY] SEEOMERRIELICHE D FAIRO LA, [BHA ML AL & L CHEMOAEIZL K HE
REGZDZEDEEINTBY, FICHAFIIE-HNERICL 284 D0, ZEA ML AR LT
WRETHLIEDPENTWD, EEBISTIEIINE TCOAFICHT 228535 L LT, FE05%
BKTFIETESED, REDHENRAONTELD, BHNEE LTHE IO EET S5 2 L1,
FERE LA OIS NBHA P L ACERBREENL I L EERT L2 05, A OO BT
BEBTHDL, 7UNAFTT A7 AL N7 O—=913F v 2% WET L EIZE D EIICHEREE D
TEOTAERBMY] LEksh, To—MHThLMERIINFFEZEFENOBEICL), EFEOREOR
hn, FEEIER B L OB 7 O — 5 otk REREON ESEOMEIRE SN TV L 00, WEHOILL
WX B BHA DL ZABHIZOWTOMBIIAE LTV, LA L, MEHORSE L TR 258
BT DL, FUFICO VT H I CIER O aVEOMERE & BRI 72558 L2 T O S R
WFLIEARIZ, F WL TR A=A, FEOMRE B L UBEREOm EoHIfE T X %,

Lo TARMIETIX, BMCHBLRRE B -0T7TaNAL 74 7 2% G L Cillip s @l oL
ez o, WILMICBII 2 BHA ML AOBEMZ L 2 LI2L ) ZOEEE L oK T2 X, @
ETOREFIOMBZ L A EOFEIE L FREM(LE IR TS L 2 AN E 5,

(5] BB )s BRI NE 7 ¢ — ) FREEE e v 7 —THEA T — 2 a3 v B CHERFE B
ENTWBERIVAY A Vg A200 & L7ze AE6H & VG5B Z AL, FERKIZIEIX S X OREH
WMEXOAXE L TENZNRIEEZE Y UM THe 70N T F 1 7 AL LTHERO—HTH 5 Bacillus
subtilis C-3102%k CEE A VAR ¥ 0 AV EABRRSH) 2 MEH L7z, M Ra-G-1KI2 56 g &
DRETE (6.0x109cfu) %7 7L WVICH A L CRITHSG- L, 55 iE6HENM F CHER MG 2 kikT 5 & &
DI, RGO 6 F CROMBIE 2 N L /oo WIS ENIARE, fURHEIGE, FLE, LT, ER
— RISy, SRRV E >, ERAESE L

[ - ZE] EBIM T OPEAR REcEs L OREAE (T) 132h2Nn22.76+0.26, 27.66+0.33
BLUI1830+030CTH 720 EM (T) IZRIEXT39.0, MitHHT X T39.1TH D, AiEHOMFILR S
Nhhrolze kB L UFIERE (kg) (X TT10.78 X 0675.7, MiEHER 51X T678.38 L 17653.6 T
HY, MEFHORFER SN Aoz, RN (kg) FHZAMOMIEIX B L O EHEE S XTI
1328 L 00123, S OxHRIX B L OB EREGSIX TlE323.6B8 L U23.9TH ), HMiEHOREITR SN0
720 Fim (kg), FUIEE (%) BILUAEAE (%) (ZXHIXT40.9, 3.648 L U83.02, AiFR##H5-X T38.8, 3.67
BLUB.09TH Y, WMEEOMPIIR SN h o7z — MM RSB L O 2V F VI BT H Al
HREORRIT S N h o7z FARIREIS B\ CIIAERTRS1X T Streptococcus FO WA BIZE S 7z b
OO, ENVUSNOMEALIC B T EEOMPEIIR O NG h o720 RBETIZIZE A COREEBIZB W
THIB A SRR E SN D5 72705, WX B L OHEREESXOMTIZB W THBGRO FREE s
NpoizZ bt BRI L TEEA N L AT IZEBN SN Do 72BN E 2 57z,



A Rl Rt
Biosphere Sci.
54 :206—207 (2015)

Current state of oceanic acidification in waters off AKitsu and
Hiroshima Bay, Seto Inland Sea, Japan

Makoto Samper', Michiyo Yamamoto-Kawar’, Tamiji Yamamoto'

!Graduate school of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan
’School of Marine Science, Tokyo University of Marine Science and Technology,
Minato-ku, Tokyo 108-8477, Japan

TS X IR BT 2 MR L 0 SERER A

iR OEL G ETAL R R
VLR FE Y EFFIIEF, 739-8528 HA FSilT
THEHEEA A F A, 108-8477 IBIX, B

G

NGBS & o TRAEHFIH SN TR FZOB L 21313, HAKICHNENRTWS, 2o &idi
BRALOWHNZEBL L TV 525, —7, 558 CTh 2 ZFILRENE AL 2 LT, kD R4 ICEmIELL v
bo TTIZ, REBHEAKOTFY pH X, EEEGLUROSINSSITTHALTEY, 4% S 5% 5HDH
FRENT WD, HEHEOREEACIZREEY VS Y AR EITRT T 0720, FRCRBAI VY Y 207 % FOH
B (BAIEHF) REDEWMCEDEERZS 25 EDPWLNIIRY, IRRERRICKERBEY 5252
EPBESN TS, Lo L, AWEHELE AWEEE 2B RIS B 2B LoRRIZoW T,
EEAEHSDIZ > TV, 2L, BIBIZEENICAE L TWA -0 TH b, T2, ivFERIE
W) 2Kkt If e, AR S OB KE L 2T 2720, JHERTHE. &5 VIdhoifFEsTo
BB & D CHE oMLK 2 PRl 25 2 L IIARTRETH 50 HE-> T, HARREOBRIEILIRG % FLE L
WA & 5 VIZKEFEANOI R 2 Gt % Tl - BT 2720121, fke ZIBREBCOBM %) 2L
BEAOBETH L. 512, KBRSLHINET (M) 3REED V27 A0 E O XA
WCEEREEL > TD, BXITEEHEETH Y, BERGHRY 2 BmIICIY AZRKEER 2 5 BRF$
L7200, KEOEALICHED. F72, HDFEICIRBIENRDIH L LEZ LN TV L, 2O, HWHHEORE
AL, REOEREICKE ADOREL T, HICIREEREOE LI, EERANEE L T T
WEEMED H 5. 22T, ARWFIETIE, WA NHEIALE T 2 I BT O L2 MR L BB 12 B % HE M AL
OHIREICRT A L2 HWET D,

bRk & )71

B2 81T 2 5B o4, 2@t (ZEE 0 634315, HURE132.811) 1I2B W28 (20144E10H
SHBILNHAIH), EEE (b##34.23~34.330, H#8132.33~132.47/%) 2BV T20144E5 1 7H &1L
DI B EHUEIC T LT, BEOBMITIT bRz, L2EEmIc BT, 3HE (I EWoduiik, 7
FWOFAE B L O W2 5 4920m BEIL/ZIHPT), L BEICB WL, SHEL OREIBE, 7H 1A,
ik BACHER N, BB R BB L OB L H BRI 128V TEHRKB LU CTD Bl AT bz, kS
72EEHE, pH, GREREE S L OB OMEICHE SN, CTD Bl 51, M5 - KiEZEohrl 7
077 AVBELNT,

Gt L)

ZIEI O pH IE, 7.95L K BEOFE (8.13) B L UHAEMO BRSO pH (8.12 @ BREEA & —
AR=VEDFIH) LU TRWEEZR L7z JLEEB L OLEHMOLTORE - BBV, Kk
BN AOEREDIRIE L 25 QT I T+ 4 FBLUQH I A MIELIZBEFBAIREZ RS 1 EOET



207

Holoo FIEFMTIIILEE L IR LT, B - MEOMEM 2R L2, SRBEEICEVSRL SN
o7z
(FEw)

[ BB RS HMII BT, BT RER 7 V3 A 2 550 WS LI C WERETIE 2 WIRDS S
M oTze L L, AN CIIHEKDOFELECTZ O pH (L 0 AN B OIS & Ik 2 SR EE R L
TWico 2070, SHBETT 2 Th 25 ) HEORIEALE, BRAVE=5 ) ¥ 7 EiTo Tt L D
b, NXOEFEHICO o TV D &) RiREETWER C 20BN TL 2 RENDH 5 2 S 12
Tole LA L, SHOHEE, WEOELEZEEIHHTE TV, 2072010, SHRITFHZEICE
IO FEEAIET 2 2 L b EEN D, T, L BEREEFINI B TR R 2 R b
BHEZY ) v IR R RS B LEEDRIE S N



A Rl Rt
Biosphere Sci.
54 : 208 (2015)

Environmental factors leading Nori (Porphyra) decoloration in the
farming area of Tashima Island, Fukuyama area
(Hiroshima, Japan)

Kazuhiko Kok

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan

RINTTHEBMZ BT 5iE (V1)) OtFEbE b0 3HRE L
DX T HIZE

it — 2
INIGRFERFBEE W FI IR, 739-8528 FUA k3117

I BEAEITT O HEBIZABER CHE—0MEEERTH ), EEEIIEED0.8% 138 X 2\ As, D E A
RENLREREETEELTWDL, L2 LIEE [ 7)otk ] EIGEHEMO THEICHKE SN Twi,
VI ERMBRE LT T a ) Y EMENL RS YNV ER L, 208 YT ED72HIIHG
ELTOWMERRELS 2D, BT ES Y0 EPEETH VG L E V. L2ALIDY VX7 HOE
LR MK O MEREZEEADB pmol/l Z TEh B & ) AT 2 ), ZORREG & LT oMl off
WA THET 5,

HBICBIT2 ) 0BEBIE—EOBEND S 5o WLTHHFLHISEWFENT SmE b5 <, Bl
WIEWIEIR, FIREIEW I NE S E B RE IR ISR b 2SS OTEI~ M & H N —4
HEIICERARBEL, /) OIFENTHL12HEDS1TH T, 28I —FORE Tk o ER%
BT L ZORPERICEL 2EA 2 A L. TOME, 5O RN TIEFARGE 5 83
3 umol/l % FEIY, PHENZAT L ICONBHID EAICT220d, 1 H LA~ &TofE L TcEs
TEEED3 umoll % T E b o720 TOMMIEFM UL LT ) ORELDE L, EFHIEED3 umol/l 2 F b -
7o, KRIUEEBE O MBI & B2 o T/, FRICHFE T AME T4 9 % Eucampia zodiacus
FEAS, WK1l ml 70 AR M L, RKEAMKHOERERIL - 7 ) omELEGISRILTWwD D
EDURE S NTzs SFIR2TE2 A3 HIC B2 vy, TR e I A RS A & ) SR S ER A O )
ExRITo 720 ZOFEE, FIMBEBEMNIFT <1221 BEucampia D HEAE {, ZRUIBILHIT 5 & 9 12HEK
HPEEFBE AN LTz, [, AT#E Landsat 8 TS & M7z FHHE O W HDGH % 2 Fv, A~X%
FVEHIED#, WIIKOTAZRN2E 25, kD LIS W THANIE = F AT i ALA S B )RR F 2
L, SUHPREEZ L6 LTS LRl S 7z, —75, WROE -2 S 30 RIS X0 50 23m 1K DS
WAET, OB LZIEL TV 0Ll SN, 72721, SERIILIEOZ=mY; (HE
WX ) IR RO R W AR Yy PSR S, EBIC Z OIS Tl b OREN R 5 72,
CHEHEHIIER ClE R e 32 &, HEGE b Y & =2 0N TS MEKZEE 2 b7z,

WA NHED L O /) EHTREROGELICHE SN TBY, BERCHENETIEE(LE v 5 — O
TR ATV, ) SRR R A U T A A e o T b, HEBIZB VT L E I RO
W8 %479 20, Eibt v ¥ — ORISR 3R A2 2 L IC X DR [W0H] % e1F 23— %17 B
FTHDLDONL LIk,



AWy PE R
Biosphere Sci.
54 :209—220 (2015)

List of Papers by the staff of the Graduate School of Biosphere Science,
Hiroshima University, published during January 2014 to March, 2015

JE ISR AF R A B A Wy PR 220 FE R B B SR H Bk

(2014 4E 1 H— 201543 H)
Animal Science Division EN)4 FESF 5 RE

Goto, T., Ishikawa, A., Goto, N., Nishibori, M., Umino, T., Tsudzuki, M., 2014. Mapping of main-effect and
epistatic quantitative trait loci for internal egg traits in chickens. J. Poult. Sci. 51: 375-386.

Goto, T., Ishikawa, A., Yoshida, M., Goto, N., Umino, T., Nishibori, M., Tsudzuki, M., 2014. Quantitative trait
loci mapping for external egg traits in chickens. J. Poult. Sci. 51: 118-129.

Ishishita, S., Tsuruta, Y., Uno, Y., Nakamura, A., Nishida, C., Griffin, D.K., Tsudzuki, M., Ono, T., Matsuda, Y.,
2014. Chromosome size-correlated and chromosome size-uncorrelated homogenization of
centromeric repetitive sequences in New World quails. Chrom. Res. 22: 15-34.

Kinoshita, K., Akiyama, T., Mizutani, M., Shinomiya, A., Ishikawa, A., Younis, H.H., Tsudzuki, M., Namikawa,
T., Matsuda, Y., 2014. Endothelin receptor B2 (EDNRB?2) is responsible for the tyrosinase-
independent recessive white (mo0") and mottled (m0) plumage phenotypes in chickens. PLoS
ONE 9: €86361. (doi:10.1371/journal.pone.0086361)

Kowata, K., Nakaoka, M., Nishio, K., Fukao, A., Satoh, A., Ogoshi, M., Takahashi, S., Tsudzuki, M., Takeuchi,
S., 2014. Identification of a feather B-keratin gene exclusively expressed in pennaceous barbule
cells of contour feathers in chicken. Gene 542: 23-28.

Oka, T., Fujihara, M., Fukushima, M., Bungo, T., Tsudzuki, M., 2014. Genetic diversity and structure of the
Ryujin-jidori, a native Japanese chicken breed under the critical condition of existence, based
on microsatellite DNA analysis. J. Poult. Sci. 51: 387-391.

Oka, T., Tadano, R., Goto, T., Shiraishi, J.-i., Osman, S.A., Nagasaka, N., Bungo, T., Maeda, T., Nishibori, M.,
Umino, T., Tsudzuki, M., 2014. Time-dependent changes in the genetic diversity and structure
of the Onagadori breed of chickens based on microsatellite DNA polymorphisms. J. Poult. Sci.
51: 262-269.

Oka, T., Tsudzuki, M., 2014. Genetic differentiation in the Oh-Shamo (Japanese Large Game) breed of chickens
assessed by microsatellite DNA polymorphisms. /nt. J. Poult. Sci. 13: 319-322.

Tadano, R., Kinoshita, K., Mizutani, M., Tsudzuki, M., 2014. Comparison of microsatellite variations between
red junglefowl and a commercial chicken gene pool. Poult. Sci. 93: 318-325.

MEBGE. 2014, WIBIZOWT (2D2). HED wIE 46:25-26.

HEBGE. 2014. =7 MY oafEL b =7 M) o] (BT ) $IaEE, 3 pp. 6-16.

HEBGE. 2014. 7/ 4. [=7 M) OREA] (HiFeZ: ) $I83E, 300 pp. 191-194.

EPGE. 2014. =T MY - 9 X T, [RHFEENY N7 7 | (FIChE, EBETE, FEIER FH
SCH IR M, I R R A T 0 7 4 v 7, R pp. 29-34.

Sayed, A.M.O., Nishibori, M., 2014. Phylogenetic Analysis of South East Asian Countries Chickens Based on
Mitochondrial DNA Variations. J. Poult. Sci. 51: 248-261.

BHEZ - BYEIESR - MEFEH]. 2014. 70— OUALICKIR T 2 720 O N TIRSHA O 1. H FIZEIRIFHR.
42: 12-14.

S — - BEWRD - mm B EM E - T 8 - ORERE - 2L H - FRYBIEZE. 2014, SNPs 1k



210

2XB4 T - Ty DT RN, DNA ZH. 22:31-34.

FEYEIESE. 2014, T | HE/-H. 20 EEBrE L THFORLAZRA W . HEASH. B 13

Fujita, K., Nomura, Y., Sawajiri, M., Mohapatra, P.K., EI-Shemy, H.A., Nguyen, N.T., Hosokawa, M., Miyashita,
K., Maeda, T, Saneoka, H., Fujita, S., Fujita, T., 2014. The extracts of Japanese willow tree
species are effective forapoptotic desperation or differentiation of acute myeloid leukemia
cells. Pharm. Mag. 10: 125-131.

Ogata, Y., Maeda, T., 2014. Comparison of biopsy methods of bovine embryos for genetic diagnosis. Proc. of the
16th AAAP Anim. Sci. Cong. 2: 1486-1490.

El-Sabagh, M., Taniguchi, D., Sugino, T., Obitsu, T., Taniguchi, K., 2014. Effect of glucagon-like peptide-1 and
ghrelin on liver metabolites in steers. Anim. Prod. Sci. 54: 1732-1736.

Li, Z., Sugino, T., Obitsu, T., Taniguchi, K., 2014. Effects of dietary combination of corn and rice as whole crop
silage and grain sources on carbohydrate digestion and nitrogen use in steers. Anim. Sci. J. 85:
127-134.

Sugino, T., Tateno, A., Ueno, G., Kawashima, K., Okimura, T., Hirabayashi, H., Suzuki, A., Asakuma, S.,
Kobayashi, H., Isobe, N., Obitsu, T., Kushibiki, S., 2014. Effects of calcium salts of medium-
chain fatty acids on plasma metabolite and hormone concentrations in early lactating dairy
cows. Anim. Prod. Sci. 54: 1699-1702.

Morimoto, T., Higaki, T., Ota, M., Inawaka, K., Kawamura, S., Bungo, T., 2014. Effect of simultaneous exposure
to mixture of two skin sensitizers on skin sensitization response in guinea pigs and mice. J.
Toxicol. Sci. 39: 163-171.

Oka, T., Bungo, T., 2014. Comparison of response to restraint test in two breeds of Japanese native chicken. /nt. J.
Poult. Sci. 13: 545-548.

Tanizawa, H., Shiraishi, J.-i., Kawakami, S.-I., Tsudzuki, M., Bungo, T., 2014. Effect of short-term thermal
conditioning on physiological and behavioral responses to subsequent acute heat exposure in
chicks. J. Poult. Sci. 51: 80-86.

FRHEZER - IWTHIE - BIB= - SEER - MERIA. 2014, 2B OFL O AR E AR RIZTHE

DFE. HAKFEH R - IHEBWTE) 725, 50 127-136.
BEM - E R 2014 =7 M) e FICBT AR T S WS BE AR IS X BT
H—. RELEFIERH. 58:29-37.

BHER. 2014 SFEBSE GRAIRSE TEAERE). [=7 M) ofE] (Flies W) WIadsE mnd:
pp. 148-152, pp. 155-158.

Abdel-Mageed, A.M., Isobe, N., Yoshimura, Y., 2014. Effects of different TLR ligands on the expression of
proinflammatory cytokines and avian beta-defensins in the uterine and vaginal tissues of laying
hens. Vet. Immunol. Immunopathol. 162: 132-141.

o

Ariyadi, B., Isobe, N., Yoshimura, Y., 2014. Toll-like receptor signaling for the induction of mucin expression by
lipopolysaccharide in hen vagina. Poult. Sci. 93: 673-679.

Isobe, N., Iwamoto, C., Kubota, H., Yoshimura, Y., 2014. Relationship between somatic cell count in milk and
reproductive function in peripartum dairy cows. J. Reprod. Dev. 60: 433-437.

Lan, R.X., Liu, F., He, Z.B., Chen, C., Liu, S.J., Shi, Y., Liu, Y.L., Yoshimura, Y., Zhang, M., 2014.
Immunolocalization of GnRHRI, gonadotropin receptors, PGR and PGRMCI during follicular
development in the rabbit ovary. Theriogenology 81: 1139-1147.

Nii, T., Isobe, N., Yoshimura, Y., 2014. Effects of avian infectious bronchitis virus antigen on eggshell formation
and immunoreaction in hen oviduct. Theriogenology 81: 1129-1138.

Yoshimura, Y., Abdel-Mageed, A.M., Nii, T., Ariyadi, B., Isobe, N., 2014. Innate immune functions in hen
reproductive organs. Avian Biol. Res. 7: 39-47.

Zhang, G.W.,, Lai, S.J., Yoshimura, Y., Isobe, N., 2014. Messenger RNA expression and immunolocalisation of



211

psoriasin in the goat mammary gland and its milk concentration after an intramammary
infusion of lipopolysaccharide. Ver. J. 202: 89-93.

Zhang, G.W., Lai, S.J., Yoshimura, Y., Isobe, N., 2014. Expression of cathelicidins mRNA in the goat mammary
gland and effect of the intramammary infusion of lipopolysaccharide on milk cathelicidin-2
concentration. Vet. Microbiol. 170: 125-134.

Aquatic Biology Division 7K B4 )4 FE22SE R

Misawa, A., Kada, S., Yoshida, M., 2014. Comparison of the mode of action of three anesthetic agents,
2-phenoxyethanol, MS-222, and eugenol on goldfish. Aquaculture Sci. 62: 425-432.

Mukuda, T., Koyama, Y., Hamasaki, S., Kaidoh, T., Furukawa, Y., 2014. Systemic angiotensin II and exercise-
induced neurogenesis in adult rat hippocampus. Brain. Res. 1588: 92-103.

Nagai, T., Nakai, T., 2014. Water temperature effect on Edwardsiella ictaluri infection of ayu Plecoglossus
altivelis. Fish Pathol. 49: 61-63.

Okuda, J., Takeuchi, Y., Nakai, T., 2014. Type III secretion system genes of Edwardsiella tarda associated with
intracellular replication and virulence in zebrafish. Dis. Aquat. Org. 111: 31-39.

Yasuike, M., Kai, W., Nakamura, Y., Fujiwara, A., Kawato, Y., Hassan, E.S., Mahmoud, M.M., Nagai, S.,
Kobayashi, T., Ototake, M., Nakai, T., 2014. Complete genome sequence of the Edwardsiella
ictaluri-specific bacteriophage PEi21, isolated from river water in Japan. Genome Announce. 2:
¢00228-14.

THCEERS - INMHEE - kS - Ebtsam Sayed Hassan - FFEHE. 2014, 72O FI Y LS - 4 7 ¥ )L
VRGBSR DOH . AT, 49: 23-26.

TUERGL - AR - aHBUE. 2014. Edwardsiella tarda N1TES< 7 A 2B AR, HAKEZLFZE.
80: 572-577.

Kawai, K., Hara, S., Saito, H., 2014. Usefulness of chironomid larvae as physicochemical and biological
indicators ~ A case of the mountainous streams in the Gono River System ~ Bull. Hiroshima
Univ. Mus. 6: 7-13.

ARAHE - AP - SRHFEE— - WA - R 2014, BEREBREIUKRIEEOEGEES 4 F 77—
OfFEM. Fauna Ryukyuana 11: 1-7.

EEHBLAR - AR W - Dharmamony Vijai - #1539 - BHZRE - LS A - RFBE—. 2014, ALiEEW
RLERD Y 2= VR Mola sp. A, FAHS . 61: 27-128.

EHFEE - FEEW - BIMES - W 38 - RHBG— - FERSE - HRHIHE. 2014, 0 P B
TEIZ BT D #RfeIBFE 7 4 A Sillago parvisquamis (% AFL) O O£ BRI (2011-
2013 4F). N BAFAEETEY NI ZH . 6:31-39.

2R - I E - SRR — - WERAVHE - M RE - RIS L - rdE g - RSP - B
2014, HERGEBEAL & B H ARSI BT 2 GO L. FRRLEYZHMEC > 8 — il %
7. 7:3-13.

Katahira, H., Nagasawa, K., 2014. Helminths from the giant mottled eel Anguilla marmorata Quoy & Gaimard
in Japan, with a description of Acanthocephalus longiacanthus n. sp. (Acanthocephala:
Echinorhynchidae). Syst. Parasitol. 88: 91-102.

Katahira, H., Shirakawa, H., Nagasawa, K., 2014. Five trophically-transmitted parasites from adult Arctic
lampreys Lethenteron camtschaticum (Petromyzontiformes: Peteromyzontidae): biological
indicators of the host’s marine life as a predator. Spec. Divers. 19: 157-165.

Nagasawa, K., 2014. An amphibian acanthocephalan, Acanthocephalus lucidus (Echinorhynchida:
Echinorhynchidae), infecting a fish, Salvelinus leucomaenis leucomaenis (Salmoniformes:
Salmonidae). Spec. Divers. 19: 151-156.



212

Nagasawa, K., 2014. Prevalence of skin pseudotumors in three species of pleuronectids in Notsuke Bay,
Hokkaido, northern Japan. Biosphere Sci. 53: 37-42.

Nagasawa, K., Nitta, M., 2014. Rediscovery of Mytilicola orientalis (Copepoda: Mytilicolidae) from wild Pacific
oysters Crassostrea gigas in Japan. Biogeography. 16: 49-51.

Nagasawa, K., Sato, H., 2014. Two crustacean parasites, Argulus japonicus (Branchiura) and Lernaea cyprinacea
(Copepoda), from freshwater fishes in Gunma Prefecture, Japan, with a new host record for 4.
Jjaponicus. Bull. Gunma Mus. Natu. Hist. 18: 65-68.

Nagasawa, K., Torii, R.-I., 2014. The parasitic copepod Lernaea cyprinacea from freshwater fishes, including
alien species (Gambusia affinis and Rhodes ocellatus ocellatus), in central Japan. Biosphere
Sci. 53:27-31.

Nagasawa, K., Fukuda, Y., Nishiyama, M., 2014. Further record of Ceratothoa carinata (Isopoda: Cymothoidae)
parasitic on Decapterus maruadsi in Japanese waters. Biogeography. 16: 59-61.

Nagasawa, K., Kuwabara, T., Nakano, H., 2014. Odontobutis hikimius (Perciformes: Odontobutidae), a new host
for Argulus coregoni (Crustacea: Branchiura: Argulidae). Biosphere Sci. 53: 33-36.

Nagasawa, K., Sato, H., Nitta, M. 2014. The parasitic copepod Neoergasilus japonicus (Ergasilidae) from a new
host Candidia sieboldii (Cyprinidae). Biogeography. 16: 47-48.

Nagasawa, K., Tamego, T., Isozaki, S., 2014. Acanthochondria uranoscopi (Copepoda), a parasite of the Japanese
stargazer Uranoscopus japonicus, from the Seto Inland Sea and the western North Pacific off
central Japan. Biogeography. 16: 53-56.

Nagasawa, K., Yuasa, A., Doi, H., Isozaki, S., 2014. Lernaeenicus ramosus (Copepoda: Pennellidae), a parasite
of groupers from off Japan, with two new host records. Biogeography. 16: 57-58.

Nitta, M., Nagasawa, K., 2014. Three species of Dactylogyrus (Monogenea: Dactylogyridae) parasitic on
Japanese seabass Lateolabrax japonicus (Perciformes: Lateolabracidae) in Japan, with new
country records for Dactylogyrus gotoi and Dactylogyrus kikuchii. Spec. Divers. 19: 71-79.

Nitta, M., Nagasawa, K., 2014. Bivaginogyrus obscurus (Monogenea: Dactylogyridae), a gill parasite of two
cyprinids Pseudorasbora pumila pumila and Pseudorasbora parva, new to Japan. Spec.
Divers. 19: 167-171.

Nitta, M., Nagasawa, K., 2014. Salsugius seculus (Monogenea: Ancyrocephalidae) newly recorded from Japan,
infecting the introduced mosquitofish Gambusia affinis. Spec. Divers. 19: 173-178.

REM. 2014, HARES ABIFET LAV T IBHA T VM. HEEITESHR. 500 17-20.

REMND - rHE AN, 2014, BRIBELAFY I hOBONTA D) LY. FFF 70 — 2 FIFER .
17:252.

REME - LB, 2014, HAESME - SEICHFET L D% A 0F Hfk) Pennellidae 7 A 7 2 3H0
Hk (1916-20144F). 4PEF 7. 53:43-71.

REFEMW - FEsE - rHEA 2014, B - BEUREREHOTAETE S (1924-20134F) . F 2+ 27 —
> FIFZEH . 17: 237-251.

EPRE - NEME - B k- ROFEM. 2014, ALPURCP R D RIRCER & 2 B B A A T M
X I NT Ty (HiFR) Lernaeolophus sultanus (G5 11H > % FF}). Fauna Ryukyuana
15: 5-9.

Ml - REME. 2014, BEANEOFEROREMG AR AYEFF 53:73-97.

Food and Resource Economics Division EH & JRiZ ¥ EE
Chouichom, S., Liao, L.M., Yamao, M., 2014. General View Point, Perception and Acceptance of Organic Food

Products among Urban Consumers in the Thai Marketplace. Susatibable Food Security in the

Era of Local and Global Environmental Change: pp. 187-203.



213

Imran, Z., Yamao, M., 2014. Factors Affecting Changes of Fisheries Livelihood 7 Years after the Asian Tsunami
in Krueng Raya bay, Ache-Indonesia. J. Region. Fish. 55: 1-23.

Lin, W.Y., Yamao, M., 2014. Prospects of the Components of Myanmar Food Control System for Health and
Trade Efficacy. Ann. Tropical Res. 36: 1-16.

Lin, W.Y., Yamao, M., 2014. Perception of Food Inspectors and Traders on Trans-boundary Food Control
Measures of Myanmar. World J. Soc. Sci. 4: 162-170.

Pongvinyoo, P., Yamao, M., 2014. Coffee farmers’attitudes toward the 4C process in Chumphon province,
Southern Thailand. J. Agri. Ext. Rural Dev. 6: 329-338.

Zamroni, A., Yamao, M., 2014. Livelihood Strategy in Indonesian Coastal Villages: Case Study on Seaweed
Farmingin Laikang Bay, South Sulawesi Province. M. Behnassi et al. (eds.), Vulnerability of
Agriculture, Water and Fisheries to Climate Change: Toward Sustainable Adaptation Strategies:
pp- 289-300.

ROESHET - IURBUE - VA v v - A 454 2014, EEESMOBEEIZBT 5 LEO&RE—1 » F
AT OTF 2 INERALI S O A L CT—. 7 T L. 23: 1-16.

IWRBUE. 2014, =FEY 7 EEDEMA O KTIREK S T A Y — TR ORE . HE G AT 36:4-9.

ILEERIE. 2014, W7 VT REWH 5 O@R—REMEREY 7 A8 —, EBRIE HEh%— [WHE7Y7,
IKEEME G D& A F 3 XL L Ll <uJF'BzT i) bR, Bn: pp. 11-33.

ILEBIE. 2014. 714V X OKEWMEZOR—H 2 ARGEOTEIZEL C— [WET V7, KEW

BYyoyA4FIXneHLvEm] (heBddme) Jbl-55. 3 pp. 79-96.

IWREBIE. 2014, 7 1 ) ¥ ¥ OiR/RilE & @O Bn— 3 4 BN T T EO K =ik 2 Flic— ]
M7 YT, KEWESHOSA T I AL eH Ll (LEBRS) JbbEpE. #n:
pp. 143-164.

IWRBUIE. 2014, W7 ¥ 7 OKESEE—HAROKEWR S OG0 H—  [H264E K ENT & HFRS
— i N H AR EE AR 2% © pp. 25-33.

MEES - N - NEEREZ. 2014, BFIATAEO RFEIAEEII 09 2 57l & ) R—# IR gHLE T
DERN ST BT 2 — FRENb—. SRR, MEERERFFTZE. 14:
23-32.

REFBF. 2014, HAOKEWH L O 727 b L E—2GE 7)) - ~ A OFG— [WET T 7T, KiE
WESBOFAF I AL eH L] (LRSS b5, #ut: pp. 97-114.

KEFBF. 2014, N aziZBlF s HREEROBUIK [RET7 V7, KEWEZHOTAF I AL EH LW
Wil (LRBERE) deFEE. HE: pp. 129-140.

REBF. 2014, KEBGIZILD B ORESFEALTHHILN. AFC 74 —F 4. 62:11-14.

HPFH. 2014, TPP LB AN OEH—EAEG T HU0II—. . 34: 5191

BehFH - HOASMH. 2014, EEEROBIE LB OFM—IRBR D3O DEEERENT ¥ — MR
W o— IABAFRFEREREFIIE. 14: 1-12.

e FEH - ARSI 2014, BREEGTEM O AR & 575 FEHLA R PER 2B 9 2 ERERIFZE—h

EVLERE OFBIDH— RETHIL. 23.1-11.
. 2014 AT 7 MR E LR O 15 RIALARAOPERE OMRRS . B AT A IFZE . 33: 16-22.
. 2014, BIHEND I X Y N —45HOEREBOBRNNED T 2 &) F 2 D0 EFEHEE.
45: 32-33.

WK TT. 2014, KFEAD T A 72 77 4 RS —AN L £ AOHHLA D b—. [FIAHEFE I .
648: 71-82.

IR TT. 2014, IO ) AOGERLETRN T 70—, HIIE 2 v (WS 28R B AR L,
BHt : pp. 231-267.

IR
IR

JT
JT



214

Field Sciences in Setouchi Areas Division AR AE 7 « —JL NRIZHEMR L 2 —

Hanamura, Y., Rose, M., Ohtsuka, S., 2014. A new species of Gastrosaccus Norman, 1868 (Mysida, Mysidae,
Gastrosaccinae) from a sandy shore of Indonesia. Zookeys 438: 17-32.

Hanamura, Y., Ohtsuka, S., Rose, M., Komatsu, H., 2014. Redescription of a rare mysid Nipponomysis
surugensis (Murano, 1977) (Crustacea, Mysida, Mysidae) based on specimens from the Seto
Inland Sea, Japan. Plankton Benthos Res. 9: 217-224.

Hirabayashi, T., Ohtsuka, S., 2014. A new species of Labidocera (Copepoda, Calanoida, Pontellidae) collected
from Okinawa, southwestern Japan, with establishment of five Indo-West Pacific species group
in the L. detruncata species complex. ZooKeys 447: 21-34.

Urata, M., Iwasaki, S., Ohtsuka, S., Yamaguchi, M., 2014. Development of the swimming acorn worm
Glandiceps hacksi: similarity to holothuroids. Evol. Dev. 16: 149-154.

IR - AGAIE — BB - RIS - PR - B - SIS ES - BB 8- 2 30 ANVEEREN - A
MEF - KIE B 2014, WRANEEZY 7 7 7ONBIRH 4525077 75Ex
Y ORI BIRIZ DN T, L BAFR A IEF A TR TAE 7 « — b R P E
Fet > — . 12:10-20.

SRS - TREH A - PO - ASARRE — R - FiE M- ZEWmE - 2Ry - Rl B KR I
2014, WHAVRGEKRE K2 7 78y 7 7 7O MBlLE RIS T 2 RN, AL EAFEE
W EEIFFEH . 6:1-5.

B - A5G - R - KB IR 2014 AT FEICBIT 2800 AR Y A S HOSHIRD. 14
BER PR Y I GEFHETINE 7+ — v PR EE € > 5 —#%. 12: 1-9.

PRI - IR - R 2 - FIER— - #EiEf) - KIR I JBE & - O - s - s
He 2014, U IAHTLAIRETHOMATL 7 F 7 I A T4 L OMPNEDS O
$x. HAAEY. 56:1-7.

HHE E - KR OB 2014, B CTHONIA FHF A0 D AR LB AFEAEEE Y EE
FHETAE 7 « — b FFFAEEIE > 2 —Hidr. 12:21-25.

Kinoshita, H., Kamimura, Y., Mizuno, K, Shoji, J., 2014. Nighttime predation on post-settlement Japanese black
rockfish Sebastes cheni in a macroalgal bed: effect of body length on predation rate. /CES J.
Mar: Sci. 71: 1022-1029.

S - CEARE T - REORER - ARHARE - KB AR - LATREE - CPHFRAL - NEE . 2014, K
FH &80 2 35 1) 2 SRR O FEVAAL— N TOKES & RN O . K s oF
gE. 718: 169-175.

Kato, A., Hikami, M., Kumagai, N.H., Suzuki, A., Nojiri, Y., Sakai, K., 2014. Negative effects of ocean
acidification on two crustose coralline species using genetically homogenous samples. Mar:
Environ. Res. 94: 1-6.

Ng, P.-K., Lim, P.-E., Kato, A., Phang, S.-M. 2014. Molecular evidence confirms the parasite Congracilaria
babae (Gracilariaceae, Rhodophyta) from Malaysia. J. Appl. Phycol. 26: 1287-1300.

INEEEEEE. 2014, KRG LEICBIT2MELE-72TB 2 LICOWT, ABAFKFEEAEY B I FEF
FINE 7 1 = FRZHEIIE > & — . 12:26-28.

Molecular and Applied Biosciences 7 T4 i FRFHEE

Fujii, S., Masanari, M., Yamanaka, M., Wakai, S., Sambongi, Y., 2014. High stability of apo-cytochrome ¢’from
thermophilic Hydrogenophilus thermoluteolus. Biosci. Biotechnol. Biochem. 78: 1191-1194.

Masanari, M., Wakai, S., Ishida, M., Kato, C., Sambongi, Y., 2014. Correlation between the optimal growth
pressures of four Shewanella species and the stabilities of their cytochromes ¢s. Extremophiles



215

18: 617-627.

Manzano-Lopez, J., Perez-Linero, AM., Aguilera-Romero, A., Martin, ME., Okano, T., Silva, DV., Seeberger,
PH., Riezman, H., Funato, K., Goder, V., Wellinger, RE. and Muiiiz, M., 2015. COPII coat
composition is actively regulated by luminal cargo maturation. Curr: Biol. 25: 152-162.

MHZET - E#H—. 2015 REZE2 TR Osh & Y87 B 7 7 3) ——F )V 4 T BEEEAEALIZ B 1T
% Osh O], (b7 & 4. 53:212-214,

Eltelib, H.A., Badejo, A.A., Fujikawa, Y., Esaka, M., 2014. Enhanced Salt-Mediated Oxidative Stress Tolerance
in Transgenic Tobacco Overexpressing Acerola GDP-L-galactose Phosphorylase and
Phosphomannomutase Genes. International Journal of Development Research 4,2024-2028.

Fujikawa, Y., Nakanishi, T., Kawakami, H., Yamasaki, K., Sato, M.H., Tsuji, H., Matsuoka, M., Kato, N., 2014.
Split luciferase complementation assay to detect regulated protein-protein interactions in rice
protoplasts in a large-scale format. Rice 7: 11-19.

Tanaka, S., Mitsuda, S., Shimizu, N., 2014. How a Replication Origin and Matrix Attachment Region Accelerate
Gene Amplification under Replication Stress in Mammalian Cells. PLos ONE 9: ¢103439.

Elkhateeb, A., El-Beih, A.A., Eldeen, A.M.G., Alhammady, M.A., Ohta, S., Pare, P.W., Hegazy, M.F., 2014. New
terpenes from the Egyptian soft coral Sarcophyton ehrenbergi. Marine Drugs 12: 1977-1986.

Hegazy, M.F., Moustfa, A.Y., Mohamed, A.E.H., Alhammady, M.A., Elbehairi, S.E.L., Ohta, S., Pare, PW., 2014.
New cytotoxic halogenated sesquiterpenes from the Egyptian sea hare, Aplysia oculifera.
Tetrahedron Lett. 55: 1711-1714.

KHEEBZ - HEFFL. 2014, BoB X OMFELEWHSRO BT E. TLEmOL4E - ZODRF—37
Ny -y ay - FiEE—] (BEBE  ElE) > —xa v —HR, B pp. 187-197.

Nakada, K., Fujisawa, K., Horiuchi, H., Furusawa, S., 2014. Studies on Morphology and Cytochemistry in
Blood Cells of Ayu Plecoglossus altivelis altivelis. J. Vet. Med. Sci. 76: 693—704.

JEAEE. 2014. =7 M) OIRMEESHIINIZE & BEEEal. [ <& > B iiiais 22 o 55 LML - BEA
Bl 2 Bk 3 280 ] (bk) Bt Edn 2, Wat © pp. 375-379.

Food Science and Biofunctions B&ERRIFERE

Haraguchi, T., Kayashima, T., Okazaki, Y., Inoue, J., Mineo, S., Matsubara, K., Sakaguchi, E., Yanaka, N., Kato,
N., 2014. Cecal succinate elevated by some dietary polyphenols may inhibit colon cancer cell
proliferation and angiogenesis. J. Agric. Food Chem. 62: 5589-5594.

Okazaki, Y., Fukuda, E., Chiji H., Kato, N., 2014. Edible Lily Bulb Modulates Colonic Barrier Functions,
Microflora and Fermentation in Rats Fed a High-Fat Diet. J. Nutr. Health Food Sci. 2: 7. http://
dx.doi.org/10.15226/jnhfs.2014.00112.

Osaki, A., Okazaki, Y., Kimoto, A., Izu, H., Kato, N., 2014. Beneficial effect of a low dose of ethanol on liver
function and serum urate in rats fed a high-fat diet. J. Nutr: Sci. Vitaminol. 60: 408-412.

Sanada, Y., Kumoto, T., Suehiro, H., Yamamoto, T., Nishimura, F., Kato, N., Yanaka, N., 2014. I « B kinase
epsilon expression in adipocytes is upregulated by interaction with macrophages. Biosci.
Biotechnol. Biochem. 78: 1357-1362.

Tomotake, H., Kayashita, J., Kato, N., 2014. Hypocholesterolemic activity of common (Fagopyrum esculentum
Moench) and tartary (Fagopyrum tataricum Gaertn.) buckwheat. J. Sci. Food Agric. 94: DOI
10.1002/jsfa.6981.

Zhang, P., Suidasari, S., Hasegawa, T., Yanaka, N., Kato, N., 2014. Vitamin Bs activates p53 and elevates p21
gene expression in cancer cells and the mouse colon. Oncol. Rep. 31: 2371-2376.

Pan, X. J., Nakano, H., 2014. Effects of chlorine-based antimicrobial treatments on the microbiological qualities
of selected leafy vegetables and wash water. Food Sci. Technol. Res. 20: 765-774.



216

Pan, X. J., Mak, L.M., Nakano, H., 2014. Efficacy of essential oils on inactivation of Escherichia coli O157:H7
in vegetable juice. Food Sci. Technol. Res. 20: 1043-1049.

Ahmed, A. M., Shimamoto T., 2014. Isolation and molecular characterization of Salmonella enterica, Escherichia
coli O157:H7 and Shigella spp. from meat and dairy products in Egypt. Int. J. Food Micriobiol.
168-169: 57-62.

Ahmed, A. M., Shimamoto, T., Shimamoto, T., 2014. Characterization of integrons and resistance genes in
multidrug-resistant Salmonella enterica isolated from meat and dairy products in Egypt. Int. J.
Food Microbiol. 189: 39-44.

Hammad, A. M., Shimamoto T., Shimamoto T., 2014. Genetic characterization of antibiotic resistance and
virulence factors in Enterococcus spp. from Japanese retail ready-to-eat raw fish. Food
Microbiol. 38: 62-66.

Kamimoto, M., Nakai, Y., Tsuji, T., Shimamoto, T., Shimamoto, T., 2014. Antiviral effects of persimmon extract
on human norovirus and its surrogate, bacteriophage MS2. J. Food Sci. 79: M941-M946.

Ikeda-Naito, E., Hondoh, H., Ueno, S., Sato, K., 2014. Mixing Phase Behavior of 1,3-Dipalmitoyl-2-Oleoyl-sn-G
lycerol (POP) and 1,2-Dipalmitoyl-3-Oleoyl-rac-Glycerol (PPO) in n-Dodecane Solution. J.
Am. Oil Chem. Soc. 91: 1837-1848.

Sato K., Ueno S., 2014. Physical Properties of Fats in Food, In “Fats in Food Technology”, Ed. K. Rajah, John
Wiley & Sons, Ltd. Chichester, UK : pp. 1-38.

Verstringe, S., Dewettinck, K., Ueno, S., Sato, K., 2014. Triacylglycerols crystal growth: templating effects of
partial glycerols studied with synchrotron radiation microbeam X-ray diffraction. Cryst.
Growth Des. 14: 5219-5226.

L5 R 2014 ATV a v ORI E & DR, [TV 3 2 o R & BB B 5,
i BE PO A 2B O, R oWE, HEOMNT, ZEMEORM—] £
eI Es, HH: pp. 335-341.

L% B KRR - AR 2014, IRE OB R ISHIIE. HAF @R RFES . 40: 34-42.

L5 BB 2014 Faal—PEBWLITAWEILY. LFEHE. 62:20-21.

LH B - &iE W 2014 IREOMERE &KL BEFE SRS, 41:104-112.

L5 BR 2014, Tovyoa y R Lo ALEIE. FFI 2 v — 70, 219: 339-349.

Harnkarnsujarit, N., Nakajima, M., Kawai, K., Watanabe, M., Suzuki, T., 2014. Thermal properties of freeze-
concentrated phosphate-sugar solutions. Food Biophysics 9: 213-218.

Kawai, K., Toh, M., Hagura, Y., 2014. Effect of sugar composition on the water sorption and softening properties
of cookie. Food Chemistry 145: 772-776.

Sugiyama, H., Kawai, K., Hagura, Y., 2014. Optimization of the drying temperature of noodle sheets to reduce
energy costs and avoid forming damage. Journal of Food Processing and Preservation
38:1743-1748.

PIEEHE. 2015 WG L 2WH2 a2 FIH L2 EROBMNINTL. AR Emn L5235, 16: 1-12.

il A NIFEER - PEFEME. 2014, HUEH OZE UALE SR B2 G- 2 558 H AR B (R FHF 2558
40: 15-19.

Goto-Yamamoto, N., Koyama, K., Tsukamoto, K., Kamigakiuchi, H., Sumihiro, M., Okuda, M., Hashiguchi, T.,
Matsumaru, K., Sekizawa, H., Shimoi, H., 2014. Transfer of cesium and potassium from
grapes to wine. Am. J. Enol. Vitic. 65: 143-147.

Hashizume, K. , Ito, T., Nakayama, A. Okuda, M., 2014. Analysis of ferulic and p-coumaric acids in Japanese
rice for sake brewing. Cereal Chem. 91:45-49

Koyama, K., Numata, M., Nakajima, 1., Goto-Yamamoto, N., Matsumura, H., Tanaka, N., 2014. Functional
characterization of a new grapevine MYB transcription factor and regulation of
proanthocyanidin biosynthesis in grapes. J. Exp. Bot. 65: 4433-4449.



217

Mukai, N., Masaki, K., Fujii, T., Iefuji, H., 2014. Single nucleotide polymorphisms of PADI and FDCI show a
positive relationship with ferulic acid decarboxylation ability among industrial yeasts used in
alcoholic beverage production. J. Biosci. Bioeng. 118: 50-55.

Nishibori, N., Sasaki, K., Okimori, Y., Kanai, M., Isogai, A., Yamada, O., Fujii, T., Goto-Yamamoto, N., 2014.
Yeast cell lysis enhances dimethyl trisulfide formation in sake. J. Biosci. Bioeng. 118: 526-528.

Sasaki, K., Nishibori, N., Kanai, M., Isogai, A., Yamada, O., Goto-Yamamoto, N., Fujii, T., 2014. Statistical
analysis of sake-preparation conditions and dimethyl trisulfide formation. J. Biosci. Bioeng.
118: 166-171.

Takahashi M., Masaki K., Mizuno A., Goto-Yamamoto N., 2014. Modified COLD-PCR for detection of minor
microorganisms in wine samples during the fermentation. Food Microbiology 39: 74-80.

Takahashi, M., Ohta, T., Masaki, K., Mizuno, A., and Goto-Yamamoto, N., 2014. Evaluation of microbial
diversity in sulfite-added and sulfite-free wine by culture-dependent and -independent methods.
J. Biosci. Bioeng. 117: 569-575.

Utashima, Y., Matsumoto, H., Masaki, K., and Iefuji, H., 2014. Heterologous production of horseradish
peroxidase Cla by the basidiomycete yeast Cryptococcus sp. S-2 using codon and signal
optimizations. Appl. Microbiol. Biotechnol. 98: 7893-7900.

B - BOET - PR - MHET - R T - RIGHE. 2014, “PROQAEEA R E NSRS
R D IIHTIZ DN T S E WIS . 186: 1-16.

R - B - REEAE - AL T 2014, SURVHEERE Candida utilis (2 & 2 BERS 25 MBS O 2 3%
Bk & EIBALOMET. BEETH25E. 109: 82-88.

IEARMK. 2014, MWEREERHC K231 74 — B WA, NI A2 XE S SR~ 72:29-31

IEARMRK - REAE. 2014, HFWEEREZ U 7~ 3 v h A X BEEERAERE Bi7- 2 8382050 weetE. 7k
FEAY. 52:790-792.

BEFE - K B SEE - BRES - FHALY - BESE - mE St Wl 15 2014, BERR
WEIZBIT By MEOMEITTHEDOEES). FEl;. 109: 808-812.

BERRAE - LHALD - fEH Jb - REERE. 2014 KRS X B SRR O TR 0 210, B
109: 887-900.

BRERE. 2014, S A R O WA O 55 R 5 I OB ALRRIE & S, SRR, 4:193-201.

HEFE. 2014 HOKELP S BWELEY 2GS L. NS F AL RE LS Z Y = 7252,

BAMNAE. 2014, A ARSFREO RGN & MG R QWS E . A, 51: 27-34.

Modeling and management of environment of environmental dynamics division

RIEF RIS EGREA R

Hayashi, K., Cooper, E.J., Loonen, M.J.J.E., Kishimoto-Mo, A.W., Motohka, T., Uchida, M., Nakatsubo T., 2014.
Polar Sci. 8: 196-206.

Sasaki, A, Nakao, H., Yoshitake, S., Nakatsubo, T., 2014. Effects of the burrowing mud shrimp, Upogebia
yokoyai, on carbon flow and microbial activity on a tidal flat. Ecol. Res. 29: 493-499.

FEsT - IWARRRL - kA D L - RFEEZ. 2014, RISRFHEIEEGF v 2820 b2 KL B BAFHE
BT REIFIEH . 6: 51-60.

Kim, W. and the other 37 members (including Toda, M.) 2015. Fluxpro as a realtime monitoring and surveilling
system for eddy covariance flux measurement, J. Agric. Meteorol. 71: 32-50.

FH K- BRIEs - FEEE. 2014, BR2RESRAR & AHMAERRRICE. [ — & [HefeksEs
PRI S - BT, (UM - R AERS) HARRT S, WA, 230:259-167.

FH K- fREMNERE - PAE: - Hbhiek - R - SEEE - £ - AHHE - EHEEQ01S) &
JEAEELDAC T AR OARE - A REB & OERERIKRIIEAN T8, LA, 73:21-29.



218

Hayashi, A., Asaoka, S., Watanabe, T., Kaneko, R., Takahashi, K., Miyata, Y., Kim, K. H., Yamamoto, T., Inoue,
R., Ariyama, T., 2014. Mechanism of suppression of sulfide ion in seawater using steelmaking
slag. ISLJ International 54: 1741-1748.

Kim, K. H., Okada, K., Yamamoto, T., Hayakawa, S. 2014. Mechanism of hydrogen sulfide removal from
sediments of aquatic environments by granulated coal ash. Proceedings of the 18" Hiroshima
International Symposium on Synchrotron Radiation, Higashi-Hiroshima, Japan, pp. 92-93.

Kim, K. H., Hibino, T., Yamamoto, T., Hayakawa, S., Mito, Y., Nakamoto, K., Lee, I. C. 2014. Field experiments
on remediation of coastal sediments using granulated coal ash. Mar: Poll. Bull. 83: 132-137.

Okada, K., Yamamoto, T., Kim, K. H., Asaoka, S., Hayakawa, S., Takeda, K., Watanabe, T., Hayashi, A.,
Miyata, Y. 2014. Removal of hydrogen sulfide with steelmaking slag by concurrent reactions
of sulfide mineralization and oxidation. Ecol. Eng. 63: 122-126.

FHEEA - B B - ZLERL - IUARRR - MEBEE. 2014 R T 712 X AL R R R bk 3R
DR £ LA, 100: 421-428.

FHEEA - A B - ZlERL - IUARRR - MEBEE. 2014, B R T 712 X B ER R GR LK I 0 52
WS EAER. £ A, 100: 1426-1432.

HRIFEBR A - IUARRIR - FER L - BB - REFAE. 2014, iR R T O FePSMnO fEER 0 € 7 LAL.
2015 4EJF H R R 2 S8 7 mn 2>t ii 22 4€, CD-ROM i, pp. 4.

VOIS 3 - BT L - T - IUARR - EAKRSET - BEAFE - PER— - B - FRE] - g
S5k - eI - SRR - R ETW - BRIEZ - AT - mE BE 2014, #REHA
T 7 ERELICK D ER LT - B ARRNOWE 7 0 — L ARESRORME. BREFEE
BEFTEAS G HELE R AR 3, pp. 103.

RAFER] - PP — - WTEERE - ILARRR - Bl #F - BAUEE - BHDEIE. 2014, B2 T 72 Hwiz
EHEME B R O, LRSS 5 B2 (i LS4), 70: 1 1231-1 1235,

WARR. 2014, HUugglAE. KEMmFEEAM, KEmEYS (). #7241, pp. 210-217.

IWAREIR. 2014, 7 NEPE RIS 3505 2 BRARAL. (HAEFIZE, 52: 49-58.

IWARRR - @fEHF - WEHEE - W - TH—Z. 2014, GREEE R R A O 720 o 85 H it EH
DS, AKEELS, 51:105-115.

IWARRR. 2014, HANMBEOERAIZONWT (BE). HRYY L2 =71 > P85, 49: 496-501.

IWARR. 2014, BRI L o THE S N2 AR OB, KEEEFEITZE, 718: 236-237.

IWARRR. 2014, TGO RIKBERYE & ARRERISEPAN. B & 42, 5:199-203.

INARBRR - 2582 - WA - PEBRA - BB — - B - PHESE A - R & - NHERP - AEA
P - ZEREA 2014, PHEERSE O 72O O RIKERY O R T ORI FIZOWT. 2015
FJEH AR R 2N T 7 i = atia PR %, CD-ROM M, p.4.

IWARK - = HHEA - BHAI# 2014, BRAHIC X 2 AT 7 £l TORALKERRB O & Btk
W5 2058, Pl 25 F/Z JFE & IR BAF 0 SFHE 1240  #G#, 8 pp.

IWARRR. 2014, EHEHHEICB T 2 Hi- ¥ — AOBFYE A I = X LW D58 Pk 25 F A 5EH

& p.14.

WARRMR - Bhrb & - R EEE. 2014, BelF AT 712 X Do AW A BB A1gE. P 25
JE AR 2, p.23.

INARRR - W aeZ - IHHEE. 2014, KRAEEY OB, MR, BN RFHENRERSY: - HOM T —
K77 7 Hralatt, 15H2014-113751.

Takeda, K., Katoh, S., Mitsui, Y., Nakano, S., Nakatani, N., Sakugawa, H., 2014. Spatial distributions of and
diurnal variations in low molecular weight carbonyl compounds in coastal seawater, and the
controlling factors. Marine Chem. 157, 208-215.

TRNES  EANBA. 2014, 4V BEVDT2F Y PLUYBT R, 4 V7 Y AOREIIRITTHE

IREEF L5, 49: 233-241.

s
Nt
N



219

=gy, HriEfEt, EANBA. 2014, LB ERESE L O HFEAMII B 2 #EO(LEMBL E OH 7 2 /v
HRREDHETE. ASBELE755E, 49: 157-166.

Assessment of environmental dynamics division ERIZSTAMEH 55 2

Condon, R. H., Lucas, C. H., Pitt, K. A., Uye, S., 2014. Introduction: Jellyfish blooms and ecological interactions.
Mar. Ecol. Prog. Ser. 510: 109-110.

Conley, K., Uye, S., 2014. Effects of hyposalinity on survival and settlement of moon jellyfish (durelia aurita)
planulae. J. Exp. Mar. Biol. Ecol. 462: 14-19.

Fu, Z., Shibata, M., Makabe, R., Ikeda, H., Uye, S., 2014. Size reduction under starvation and point of no return
in ephyrae of the moon jellyfish Aurelia aurita s.1. Mar. Ecol. Prog. Ser. 510: 255-263.

Makabe, R., Furukawa, R., Takao, M., Uye, S., 2014. Marine artificial structures as amplifiers of Aurelia aurita s.1.
blooms: a case study of a newly installed floating pier. J. Oceanogr. 70: 447-455.

Malej, A., Kogovsek, T., Uye, S., 2014. Medusae — Pest or resource for humans? Biol. Mar. Mediterr. 21: 2-9.

Robinson, K. L., Ruzicka, J. J., Decker, M. B., Brodeur, R. D., Hernandez, F. J., Qulnones, J., Acha, E. M., Uye,
S., Mianzan, H., Graham, W. M., 2014. Jellyfish, forage fish, and the world’s major fisheries.
Oceanogr. 27: 78-89.

Takao, M., Okawachi, H., Uye, S., 2014. Natural predators of polyps of Aurelia aurita s.1. (Cnidaria: Scyphozoa:
Semaeostomeae) and their predation rates. Plankton Benthos Res. 9: 105-113.

William, G. M., Gelcich, S., Robinson, K. L., Duarte, C. M., Brotz, L., Purcell, J. E., Madin, L. P., Mianzan, H.,
Sutherland, K. R., Uye, S., Pitt, K. A., Lucas, C. H., Bageberg, M., Brodeur, R. D., Condon, R.
H., 2014. Linking human well-being and jellyfish: ecosystem services, impacts and societal
responses. Front. Ecol. Environ. 12: 515-523, doi:10.1890/130298.

EREERED) - EEHRM - £ B—. 2014, BEA X TICL B I A7 T OGRS X OB EEE
HR7Z > 2 b 253, 61: 82-86.

Nakai, R., Naganuma, T., 2015. Oligoflexia, the newest class of the phylum Proteobacteria, consisting of only
one cultured species and uncultured bacterial phylotypes from diverse habitats. Journal of
Phylogenetics and Evolutionary Biology 3: 141. DOI:10.4172/2329-9002.1000141.

Nakai, R., Nishijima, M., Tazato, N., Handa, Y., Karray, F., Sayadi,S., Isoda, H., Naganuma, T., 2014. Oligoflexus
tunisiensis gen. nov., sp. nov., a Gram- negative, aerobic, filamentous bacterium of a novel
proteobacterial lineage, and description of Oligoflexaceae fam. nov., Oligoflexales ord. nov.
and Oligoflexia classis nov. International Journal of Systematic and Evolutionary Microbiology
64: 3353-3359. <COVER PHOTO>

Y= b7z L - S - AL - BB B - A - EIEC - SR - A - D - 3K
WA - B — - R 2014, 72200 Lo L — MYy —=—] #rifld, W
240. ISBN 978-4103812210.

AR - BRET - EHET - RBOR 2014 R EIRPEREGE B SRE SN M3, T3y

F 7 (WS, IEEM, 7y AR oftsk 4£WEFS, 53:23-26.

T - RAB 8] 2014 BEEREEIME VRESINZY IF I A4 E FREEORLE (K

REp, ZROHM, RERH, v I8 A E NRRD. ALY, 56:131-132.

A - RB OB SRESERR - ABUERS - AR - ANEHEL - ITRESC - VEILRTZ - H A - AR
YRk - BRBE - CPEEZ. 20150 MR CIEET AR EEERT 2 20 0HF I T
BWE (). KEBAS: 8 - WAL LRI e/ 2. 43: 317-327.

KRB - AFEEL 2015 BT« — 77y tHMotb@irE, #E  p. 236. ISBN 978-4-936-11397-1.

KRB %% 2014 SFOWmEW»SFHEMNEEZEZ S [z LA 2W5E] KR, . pp. 158-173.
ISBN 978-4-88065-347-1.

mp

frasil

|



220

KRB & 2014 F /04 XA [ i oFd | 8iaEE 5 p. 72. ISBN 978-4-254-

17158-7.
KRB % - RHEM - LHEZ 2014 [EEAmRER] (BiE) F0EE LR, H 5 p. 175. ISBN 978-
4052039836.

RAB & 2014 [TRE?] ICEAZRIEOEHEE366] PHP MIZFT, RIR : p. 448. ISBN 978-4569784076.

PR WMEHR T ERBE - MG REB R BE O EWEC - AHEEE - E- Mg L.
2014 [N - TRCTg 2 ? ] EIEAHE, HT: pp. 200. ISBN 978-4087207361.

Kozuki, A., Ishida, Y., Kakibuchi, K., Mishima, T., Sakurai, N., Murata, Y., Nakano, R., Ushijima, K., Kubo, Y.,
2015. Effect of postharvest short-term radiation of near infrared light on transpiration of lettuce
leaf. Postharvest Biol. Technol. 108: 78-85.

Sasanami, T., Izumi, S., Sakurai, N., Hirata, T., Mizushima, S., Matsuzaki, M., Hiyama, G., Yorinaga, E.,

o

Yoshimura, T., Ukena K., Tsutsui, K., 2015. A unique mechanism of successful fertilization in
a domestic bird. Sci. Rep. 5: 7700.

Takahashi, M., Yamamoto, R., Sakurai, N., Nakano, Y. Takeda, T., 2014. Fungal hemicellulose-degrading
enzymes cause physical property changes concomitant with solubilization of cell wall
polysaccharides. International Journal of Plant Biology 241: 359-370.

WEBGZ - BT R - BHER. 2014 77 v FEL ey 703 L) RGBT % FEIRE)
B0, FEZFZE. 13:365-370.

RILFEW - AT - BHES - LHEA - IR, - BIrRA: - AR - AT (2014) 7 2

2B B NEMEOBRNDPHEEOESR, THB L ORI TR 2540

13: 343-347.

AR - B A - BHERS. 2014 1-MCPUEB IR LS Ly aEICL 0% KK ORK
RPN DB%E. FIZFA9E. 13:275-282.

BT - B0 A - PEREET - ML — - BHER. 2015 BEEHRENLICL A F R ORAFHE
& RN TREE DRI OB S, FZF5E. 14: 75-81.

Kawaguchi, K., Senoura, T., Ito, S., Taira, T., Ito, H., Wasaki, J., Ito, S. 2014. The mannobiose-forming exo-

& o

mannanase involved in a new mannan catabolic pathway in Bacteroides fragilis. Arch.
Microbiol. 196: 17-23.
ME Z 2014 79V DEIBREFIE Yy 2, V=Y D [AITAR] FCEFE 1HS  102-104.

Cooperative institutes B H#E14RS
National Research Institute of fisheries and environment of inland sea, fisheries research agency

Uchida, M.., Miyoshi, T., Yoshida, G., Niwa, K.., Mori, M., Wakabayashi, H. Isolation and characterization of
halophilic lactic acid bacteria acting as a starter culture for sauce fermentation of the red alga
Nori (Porphyra yezoensis). Journal of Applied Microbiology 116: 1506-1520.

Ui OIEF - WA - EHEEER. 2014, ERERNEE OZALIZEE ) ¥ A7) ¥ A & Z ONEEIE. K EFIZ.
78: 239-242.

RERREA - 5 M2 - ST HE— - BRI - ER A - ANARIERS - BT - HEEER - 5 M.
2014, EHCERB L OBIFFEICBT 2 77 % VISR 7~ 2 ) O 5.
KT REHORBETE 158 & > 5 — I CREERTFERSH) . 42 9-22.

EHHEEER - BEEE - RIBE Y B - BT - S EKEL - IR - JNEEEEAT. 2014, WS N
WHORARE, PHBICB T 2 MEEL ORI — IR Y 5T 78 L 7 0 X OFEBE S
22T —. LYEF. 53:1-22.

HHEEE. 2014, 7YEHO RAEDL WEELIRFUCE KBTI 78:194-196.



NOTICE
All communication relating to this journal should be addressed to:
The Committee of the Journal,
Graduate School of Biosphere Science,
Hiroshima University,
Kagamiyama 1-4-4, Higashi-Hiroshima, 739-8528, Japan

Committee of the Journal for 2015
Norihisa KATO (Food Science and Biofunction, Professor)*
Takeshi TOMIYAMA (Aquatic Biology, Associate Professor)
Keizou TESHIMA (Molecular and Applied Bioscience, Associate Professor)
Motom TODA (Land-Atomsphere Interactions, Associate Professor)
*Chairman of the Committee (nkato@hiroshima-u.ac.jp)

SER274E12 521 H FR] SER274E12 25 H 384T
3 7T @

LLSCE N = =y =t a7 L S Rt e
T739-8528 WL B EHILIIT H404
i (082)422-7111 (f£32)

I v eZ S ) BV momoE B IR

T733-0833 L ETTHXE L > ¥ —77 H5-33 Tl (082)277-6954(0)

H

=




f the Graduate School of Biosphere Science,
Hiroshima University, Vol. 54, 2015

CONTEN

AL ARTICLES

Kazuya Kopa, Chiharu TAMAMORI, 1 Discrimination of stock originl
Kento Goto, Masaki YAMAMOTO, altivelis at the Ota River, Hiro!
Sho Takayama and Tetsuya UmiNO

yu Plecoglossus altivelis

Atsushi Tsuyuki, Ryuma OKAZAKI, 7 Monstrotyphis tosaensis (Mollu collected from off-

Tetsuya UmiNo, Kuniaki TAKESHITA Satsuma I6jima Island, northe

Koichiro Kawal, Hidetoshi Sarto and Katsuo 13 Studies on ecology of marine
SUGIMARU

Japan

Makoto Urata, Hayato TANAKA and Susumu 21 Molecular Identification of Hippa adactyla from

OHTSUKA Papua New Guinea
Goro YosHIDA, Masakazu Horl, 29 Production of Zostera d stand structures in the
Hiromori SuiMaBUKURO, Hideki HAMAOKA Seto Inland Sea, Jap son in 2012 -

and Sadaharu Iwasak1

Natsumi Tsunta, Rie Kuropa, 45
Izumi OKUMURA, Sayaka YOSHIOKA,

Minami Nakatani, Hiroki Koyama and

Hisato KuniyosH1

from Aurelia sp. Inhabiting

Atsuko Kuramocti, Takashi KuramocHi, ected from the Seto Inland Sea

Akiko Koi, and Takeshi NAGANUMA

Takashi KuramocHi, Atsuko,
Akiko Kor, and Takeshi

Kazuya NAGAs,

55  Record of Lyonsia ka
(Mollusca, Bivalvia, Lyons

New records of sea cucumbers collected from the Seto Inland Sea (Echinodermata,
olothuria, Dendrochirotida)

asilid copepod Neoergasilus japonicus infecting smallmouth bass
erus dolomieu in central Japan

Lernaea cyprinacea (Copepoda: Lernaeidae) and Argulus sp. (Branchiura:
Argulidae) parasitic on the freshwater goby Rhinogobius sp. TO endemic to Japan

75 Two new prefectural records in Japan for the salmonid parasite, Salvelinema
salmonicola (Nematoda: Cystidicolidae)

81 A giant trematode Hirudinella sp. in Pacific bluefin tuna, Thunnus orientalis,
cultured in Japan

e FURUMITSU, 89  Takifugu rubripes predation on the venomous stingray Dasyatis akajei: gut content
eshi TomIyAmA, evidence from an estuary in the western Seto Inland Sea, Japan
detoshi Sarto

99  Osteoporosis in lactating dairy cows

NAGASAWA 113 A 2015 update and corrections to the checklist of the parasitic copepods of fishes
and invertebrates of the Seto Inland Sea, Japan

a Nacasawa and Daisuke UYENO 125 A checklist of copepods of the family Lernaeopodidae (Siphonostomatoida) from

fishes in Japanese waters (1939-2015)
CIAL CONTRIBUTION

0 TANIGUCHI 153  Japanese government policies to universities and 30 years of Graduate School of
Biosphere Science

165 Doctoral Dissertation Abstracts
201 List of Master Theses

204 Reports of Studies supported by
of Biosphere Science, Hiroshim:

209 List of Papers by the Facul;

the Graduate School

Published by the Graduate School of Biosphere Science,
Hiroshima University, Higashi-Hiroshima, Japan
December 2015





