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Evolution of green plants accompanied the changes in |ight-harvesting
systems.

M. Kunugi, S. Satoh, K. Ihara, K. Shibata, Y. Yamagishi, K. Kogame, J. Obokata,
A. Takabayashi and A. Tanaka

Plant and Cell Physiology, 51, 1231-1243 (2016)

Photosynthetic organisms have various pigments enabling them to adapt to various light
environments. Green plants are divided into two groups: streptophytes and chlorophytes.
Streptophytes include some freshwater green algae and land plants, while chlorophytes
comprise the other freshwater green algae and seawater green algae. The environmental
conditions driving the divergence of green plants into these two groups and the changes in
photosynthetic properties accompanying their evolution remain unknown. Here, we
separated the core antennae of PSI and the peripheral antennae [light-harvesting
complexes (LHCs)] in green plants by green-native gel electrophoresis and determined
their pigment compositions. Freshwater green algae and land plants have high Chl a/b
ratios, with most Chl b existing in LHCs. In contrast, seawater green algae have low Chl
a/b ratios. In addition, Chl b exists not only in LHCs but also in PSI core antennae in
these organisms, a situation beneficial for survival in deep seawater, where blue-green
light is the dominant light source. Finally, low-energy Chl (red Chl) of PSI was detected
in freshwater green algae and land plants, but not in seawater green algae. We thus
conclude that the different level of Chl b accumulation in core antennae and differences in
PSI red Chl between freshwater and seawater green algae are evolutionary adaptations of

these algae to their habitats, especially to high- or low-light environments.

Influence of Rearing Water Temperature on Thermal Tolerance Traits of Clonal
Silver Crucian Carp Carassius [angsdorfii.
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We evaluated the thermal tolerance traits of clonal silver crucian carp, Carassius
langsdorfii. Individual juvenile fish of six clonal lines of silver crucian carp (SCC-MI,
SCC-M2, SCC-M3, SCC-M4, SCC-M35, and SCC-M6) were kept in water at 40°C, and
the time until their death was recorded. The times to death varied with rearing water
temperatures (25°C or 30°C). The thermal tolerance of each clone acclimated at 30°C was
significantly higher than that of each clone acclimated at 25°C (p<0.05). Thermal
tolerance was also evaluated by assaying free cells obtained from the caudal fins. Cells of
fish from six clonal lines acclimated at 25°C or 30°C were exposed to thermal stress at
43°C for 2 h, and then the number of living cells was recorded. The mean percentage of
living cells from each clone acclimated at 30°C was significantly higher than that of each
clone acclimated at 25°C (p<0.05). There was a significant correlation between the in
vivo and the in vitro thermal tolerances in this fish (»<0.05). These results highlight that
the acclimation temperature has an important effect on the thermal tolerance of a given
fish species. Therefore, fish should be acclimated at the same temperature before

conducting thermal tolerance tests.

Studies on morphological abnormalities in hatchery-reared three-lined
tonguefish Cynoglossus abbreviatus

Koji Kusaka, Ryota Fujita, Kana Ogura, Takafumi Nasu and Masato Aritaki
Fisheries Science 82(6), 961-968(2016-11)

Measurements and observations of juvenile hatchery-reared three-lined tonguefish
Cynoglossus abbreviatus were performed to examine morphological abnormalities,
focusing on five asymmetric characters: eye position, body coloration, presence of a nasal
tube, presence of dentition, and premaxillary length. Hatchery-reared juveniles were
classified into a normal type similar to wild fish, an ambicolored type (with eyes on both
sides of the body), and an intermediate type showing characteristics between the other
two types. The ambicolored and intermediate types are considered metamorphosis-related
malformations of flatfishes. Pseudoalbinism and reversal, which are commonly observed
in hatchery-reared flatfishes, were not found in this study. The most significant result of
the present study on hatchery-reared three-lined tonguefish is that the eye position and
body coloration of the intermediate-type individuals were between the normal and
ambicolored types. Eye migration and body coloration on the blind side of the
intermediate type did not synchronize.
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DO, 2N BERETELLEZATHEN, BBHEYMDZ ) GHEBET
Tuiy—ary (ERESEORGBT2— N4 LIIKRE B0, -8
HIZIES T 2 A7 T ) TRRBEO V) RY —AEV, WhiET e ¥4 70
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BEV R —ATHARZEBEZ U RITBE LUV THLMNIR Y D2H D, AYE
J ) OERFAE Y K Y — LOKIARN Z 7 BERKICE T 2 EREILRAEY O b
DL HE L TEY - EHICED TEL ., TRTOBEREEb RV EEZOND
ZEmb, EREVRY—LADE AR EREEBNLERINSIAYE ) U
REOEIRZDOEMY (REMEYOISEERER & OMBECRIBTHESE) <o
Wi L7720,

B#IC. RV E /Y OEEREEE BEDLOS TR IR EREINE ST
FI T ACBNT, BEREVICR > TELBRBEIOWTIRAZY, T~/ Y
B (P orbicularis)\Z3iF B HATHFF TlE., BBRBRTH V7 EORBALEHH
BZBEnbhTwWg, —FTH4E, APE/ VIBWTIRED L I RARER
BRI HRNENIF—Z 2B TR, AV VR ORISR 23
HADTERNR? LWIERHOT, ZOBRRIZWRYEA TS, F, AVE
JUDF ) MEEN RS, BRA N AHEOEBRP TCEOOHENR, FF77
NEEFITH Y BIETFET L (contig) DEIL ORF DEREZZT LR\, TOTWD,
BB CIIF— A _N—RMEFEO 7 T4 I 7 AZEBRBARH L EE L TWD, £,
2P 7Y TU-1 HEBWEETFNVRED /) ) OB 74— LT (TR
B) b, BELBERTHEERIRA LR TAZ VAV EARy FEEEAHLT
WABR, FOFREDALNEIERTF FORBBR CTETIZRRAIEDEE L 2>T
W, SBROKES ) LMERO I LR RELABEROBEN RS /I T A - b
SUARAZYTF NIV AORBEIHFL TND,

HEHEE TEFAAXTVH IS —EOREGEBERIZONT
Al EHm, MRS, hFEES, KHIBAEE
BABRHYIYS F63EXE (BHE) . FEEESR. p.87 (2016-8)

(B8] HoBEORSTHAIFF NI N-TEFAT Va0 -1,4 #E
LEESETHYEEPRMIFIAEINTWS, 207 Y av R FBEENKGHEL
T N-TEFAILAY IV EERSES N-TEFAAF Y I =F—FIZi3HE
ERERPETALOLHY ., FHAY I8 OGHRBERETE 5, ABFETIEL
B XFUONEEESBEL. BONTHEEBEELE TS T EF AT YHI
=X — P OEEZEEEIC OV TR,

(5] 0.5%FF > (=K . 0.2%BfRETX A, 1.5%ERDOFE R Kz
AWHEY 0 & F L HREOSBEETo T2, SHEEKE 0.5%FF . 0. 2%EER:
T % 2 DI 10ml (100ml =FA 7 F =) 12T, 130rpm, 30°CT 3 AEEEE
L. EO408 (3000rpm, 10 4R L EEO N-TEFAAF VI I=F—EE

= 98_



(11)

(12)

HEAE L, BREEL IMp-=Fre 7 2= - B8-DN-TEFA I AP I =

R pH 5~7, 40°CIZ T 10 pRRIG &, EMET D p=bu 7=/ —LEEE
BETRET S 2 & RO, LRI lumol D p-= ka7 =/ — L3 ARk S
DEER BE U LES L, HEEBARMOSHTICIE CL-C610 15 A (B3I L
) EHT 5 HPLC AV,

[RER3 R USRI L E ) %7 L SR O BER 1T - 1R Wik MEEE 0
N-T B FNAFIFI=F—EBREET D Bacillus sp. CHIl HE1B7-, kL
EILBITPEZAEICRIITREROBE oW THR-L D Z EFLBIO
N-7 £ F/Y s S A CRRE DI BEREEIESRD b, &2
T AB L VT v — AT & A CEERSEE SRR Do T, FREEATIC
£V CHIL BRIRA SRR DHBR AR L, FA580 7 77 v 7 R 625 %
7 ABIUVBA AU I u~w NS T T 4 —DA——Q FIN—H T AT
L DEERBHEITV., TOBEMERIZOWTHAL,

HERYE/ ) ERERERABES VR EO T 0T+ — LEH
woE—. AZEL, WERR. BES. REFMA, ZBRE. MEEH
HBARZLFEBALXHAR (BRIF) . BREEL. (2016—9)

[BEY] AEAYE ) OFREIROBATMES b2, BEAEMICIBNTIL, B
KRR S EfA % %> LEA(Late Embryogenesis Abundant) 7 /%7 BN
REHINTEYD, TOELLBEARMBEZ LV 2 ETHLZ ERMLATVA, &
HETIE, AV E S U EREOBRAGEEEEHEFOREL HEIE L, BAE
X T BHOBBNIRE &R0,

[(FiE - #R] #0E U (FRESRES) 7213558 U (TU-18) & M.

Bkt (90C) | HLEFA LY O=y MLEIZ L DB ERL T 0 T VR

RIZK Y, BFEEME (Heat-soluble: HES) # v /37 Bl 5 %187-, HES # R0

DT 0T F— LTI RFIEESY VR TED 2 RITBRIKENSZ — o L OHERE

IO AVREEBOBESHTMS / M) IC L 0 fTo7, FOREE. SaElEl D LEA

LELFHRIMEAMERVHTH LEA R 57 o 7 B 3TE L FRREE % > /32 & (PRPL12 13

X U'RRF) #EEHES Z 0B & LTRIETX 7,

Y OXR ZRAV-E O

BINER. AREA
FRL28 £ BAKEFSMEXE (FR) . BEEEE, p.58 (2016-9)
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HAETIE, BOERRABEICARESEETILINTWS, L LIEROFH
FETRATHERICEE DS L O RBFFANRDZL PPEOEBRLBHER TH-
fro T, ERHOEVWY XA RET IV, 1) EINRRE 2) FEERLOME
E bR IR E R 21T - 7o,

FESRIRIL - 2015 £ IR B REETHRBANER CHBR LIz u X2 32 & (22
B. B10R) »EMRSAL LTHER LA, EINk. ZREE, B fRtsk
fe¥ (SAI) | PR, HMERBRO 6 HBEZBE LT,

BRI : 6 A 22 B~9 A 30 HOJIZ AW T A 13 EIRERRE T o7, 3ZhF
BR% 5008 AMRHIZNAEL., BAKBTEHE Lz, BNV LY TATIT,

FAfEFREICELETAW:, ¥ 7Y 713, HMEE®% L 5 AEIC38 H
B CfTol, BEAMIILI-EH T, 38 BRICRITABERE (DMEFE,

S, SILRMEOXRE) ORERFEH L,

FESMIE 20164 6 A 22 HiZhAE D, 201549 A 30 B T 101 BFM@BE I,
PESRER DL E ) HEIIBASE~7 AP RERTH. T APE~8 ATHLZTH. 8 AT
f~9 A THZHI L RS Uiz, Bl 6 THE OREHIRTHE T3 & BIZESR L 72oB
BERLRETHD LU SN, —F, B IERTHE > F# >R ONE TR HZEH
B, BHOIRTII—E LRI Lk ofz, BREEIIATH, dHOLLLTYH
EREETRBLZS, A TIROHEE, THTCIIEROEHE BN, T0
Loz, EIPRREBSIIEHOIMARLRETHD LB SN, ZOIEA
WTRBIZ—ELRIILied oz, BEDZ L, aXFRITBWTIEHERED
FiC, B RFET S Z L IR TH B RS I N, SRITIVE LT
DB BMNTT B0, BADERCEINRG Z & ZEIN X UFRE ORI,

FRENOEISERINT D L L bIC, BAOX N ABEEMNERE “IE” &
W5 b D& EEMICTHMERIRE R A V7 v — VERE L T MRERD S,

Monitoring activity of the keystone species in the costal ecosystem of the
Seto Inland Sea, Japan

Shinichi Watanabe

Symposium: the SIMSEA Regional Symposium 2016 (organized by Annadel S.
Cabanban) (Quezon City, Philippines), Abstracts on line (2016-9)

The Seto Inland Sea is the body of water enclosed with three main islands of Japan. Most
of the sea is part of the Setonaikai National Park, one of the first national parks designated
in Japan. The marine environment in this area has been influenced by human activity for
over a thousand years. The sea is historically an important trade route, and many cities

with manufacturing and industry are located along the coast. However, natural rich
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environment still remains along the coast, in which many marine products industry also
have historically developed. The area is recently called “Sato-Umi” brought to
international attention as a model case of environmentally sound and sustainable policies
of agricultural and fishery industries. On the other hand, adverse environmental changes
such as red tide and decline of commercially important marine products have recently
reported. In this study, focusing on three keystone species: the horseshoe crab (Tachypleus
tridentatus), the black sea bream (dcanthopagrus schlegelii), and the longheaded eagle
ray (Aetobatus narutobiei), in the coastal ecosystem of the Seto Inland Sea with the
different ecological status, the movement and activity were investigated with bio-logging
techniques. The horseshoe crab is the largest arthropod in the sea, lives in tidal flat to floor
of shallow area, preys mainly on benthic polychaetes. Most populations of this species
had decreased or become extinct during rapid economic growth in the past half century.
On the other hand, populations of other two species, two of largest fishes in the sea, prey
mainly on bivalves, have increased rapidly in a last few decades. I introduce the projects
related to above these species, and discuss effectiveness of our bio-logging techniques to

evaluate the ecological impacts caused by the keystone species on the coastal ecosystem.

HEASE/UDLEABE v\ B4 00— KT 3BT OEN
HFARRE, Z=#HmFTE, LOE/— SHEEH, LUERE=EE
LI EEERDPFEMEEKRS (HEE). Z5. on line (2016-11)

FALBEAY ) VITHIE#ICA BT 5 2 DMV R L b, 2 0EBEmED
TEBITATH D, BREMED TIIKT A MVABE TR & X ITHRAED—BE
DI N7 BRRRNIREFTEIND, INORRMCETFIRBERICKE
WEBINDZ 0B LTERE SN & 46 Late Embryogenesis Abundunt
(LEA) & 78 & Kidhb, LEA #3083 - RIEEIZLY 5~T O N—F
WCHEEINTND, LEA Z 7 BOREE L THAMERE L) TEL, 100CT
10 SR BB L THHRBR L2V EWSHEE2 b T05, ZRETICRYE Y
JEREIZBWTHEEOBAEM (Heat-soluble: HES) # L 7 EREWE X
NTND, APFETIEAYE Y, VERED HES # o 7 EBHOBTHLE L REIC
BHREN TS HES2 & /R0 G OABMN 2 BE %8 52N 57912 HES2 & o
NWIBHI—FTIHEEFO cDNA 7 0 —=1 76 L UKBMNT 54T - 7=, RACE
BIZEY rua—=v 73l HES2 cDNA X 451 7 X VB EN L B X 30 E
Za— RL Tz, HES2 # > /37 BIZiE 17 mer DY R LERFIN RV Sz,

KIGE THRESNMBZ HES2 7 U X7 BIC QBN H A - S 3R L,
SHIZTHLE (0, 1, 2, 3, 4 FFR) L7-ZEWRIKED HES? BEFORBEMT 4
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RI-PRBI U = A& T ay M ZITo TR, HES2 BnF IR R,
LTCwWiz,

RLRABYIWRRICHEITEH T A —DEESEH
¥ED{R—. Faridah Mohamad, Azwarfarid Manca. Noraznawati Ismail
ENREAERNNMADXUITHES (FH) . BEEEHE p. 46-49 (2016-12)

Higk EoAEmiE, MERO BRI S 24 RO BRBH OREE T TEET 5.
—J). BEECERAYT. BRARICMZ T, ADSINIC L D% 12.5 KFE O
WREBMOEEY ST, &5 DAEIC LY KE-/MNANEH B TESHT 5,
TOX S ICEMLBRERANICHBMEOEDITEEL TND, EEIEREEAEY
TEEBYICRE LIEBO A = X AOFENEALTND, —F, B CHEE
A OES AR Z T LB e, BEOIE, TOETAVEME LT, #
FN¥EICEE e 7 N W = Tachypleus tridentatus DIEBE R % 5L L T & 7=, 8PN
WIAH T A =05 mROIRICHizE, TOD, EROBERABITMZ T,
ERICE S KBOESHEOEBEMIZ T I B> TEL, —H. F
7 P H = OSFIEOHLIIBEOREERTHY . £ I TIHAFEKE RS, &
KROEEIZITRNEEZ NS, AHETHE, BHORNVITBIRETHT
N = OEEBEB AT, EANERE TORRL LB L T, AEOEEHEH
BEAMOBREBE L,

AYE/ YVEREOBKT R EERES /0 BERORRE

wng—., AR, WASh, ES#. BIUEX, =WmRE. RENT. /NHE
Eith

BABRELPR 2017 FEXS (FH) . #ARERR. (2017—3)

[BR) &7~/ VEXY Y/ Y oEREE, BACK LRV ETREEZ
B, FOSTEBIIFRMATH D, FBD P. orbicularis TiX, HETTDT 4
avy  FrRrERHEBEREORR LA BRAREICEFET S EHRESINT
WANR, ZAHFE Y TIREO L) RERLETBE SRV, KT, A&
TR OB T IAME S in vitro DBKEEREIEREZ LB, LEAKRZ 7
BFEEZL 7B L TELILERHLAEOTHRET 5,

[Fi:] s e LT, FHEIAREMR .V 2HAV, FETFH GERER) o xR
BEZERE TU-1 2 Vv, Bukshi (90°C, 1h) #%, HibEFAE Y O=0 LOEIZ
I 0 RSB A BRI U, BNEIPAM: (Heat-soluble: HES) B4y %457z, HLIRAIEIRE
HEAY. HES B ELITY U METAT I BSAFETFTCOLBT E Ra s f—
¥ (LDH) D 5 i S yE B % E U7-, HES # /37 B DORIEIL, SDS-PAGE/2DE 43R
. AN O MS/MS BT L v T 7z,

[#8] HES E4ri%. LDH 2%t LT BSA & REDRIREMHREEEEZR LT, HES
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BESOXELZ 2 7EE LT, Z—7 3LEA IZEVEFFERIMES 723 LEA B4
VX778 2 fE(HESL, HES3), 73R LEA 4 o /7 '8 (HES2), RANEMWZ 08
(CP12, PYP1), ¥HFRES®E ¥ > X7 & (PRPL1Z, RRF) ZFEETE 7,

HEENEICERTS7H. 20, LOA/LOMDNA OBEETR
BARK - PRS- EHEE - BHML - KAET -8 S5
BAKESS 2016 FEAS GRED) . BEESE. .83 (2016)

[BR) R NMED T 5 A3V Sebastes inermis, 7 71 A75)V S, ventricosus, >
T A S cheni IXPESMEN &L, FEHwEETLH D, LL, EokD
BEHERCECRERICET 2RI TE LTV, £2C, #FANEICFRIFTN
\CAEBT B 3TED ntDNA BB LR LA,

[Fi:] 2015 42 5-6 AL ABRAETMABETE TA UV 3 110 #2698 LT,
HEHEIZESE (Kai & Nakabo, 2008) 74 A UL 25 . 7o 2,390 32
&, A0 36 fERZIRE L7z, mtDNA OFEFTIXEEIE OEE L MEES
FAV>, COT $Ei5k 441 bp, 16sRNA fEIK 437 bp., FAERFEEE (D-loop) 397 bp D4
BlFI & P B Lz,

[FERICOI DT a4 TEIIT HA/SNT2, 7B A290 T2, 21 AT 2,
16sRNA DT B A FEIZT I AT 3, Z A 0T 2, A LT2 L
Rot, 3TEIZEWVT COI BLTN 16sRNA DEELERITIES . BB T ¥
A 7RRD BT, D-loop DT F A TEIIT HASNTE, 71 AL T 6,
TEANT 3 EipoTo, SFREMIIREL 3SR AEAERT S L—
RBFELED, fINb o7z, NT o TERECHEELSHEEILIT I AL
T1.00 & 0.009, 722 A UL T1.00 & 0.010, 22 AT 0.833 & 0.005 & 72
v, SETEIERFOBLERELHFA LT,

hRERICHITHREFEEEICL 28HEHBLEEOWRE

EHE=

HEARFASBEINEMARMNARAEES 77 M)—FELEREETORSE (F
¥, BEEEE. p.33

TERT &L 0 HERBF IIERBIHIZ L > T2, BWEER & OV ERREE &
BLELFEZTHOBE. BEOCEBORESNETOPR T, ERFEOA < b
RFEE LT, b LEERMTY AN RZEEORMI TRYMIEE
BEPoTe, EILAIEOBE, BEREME THNITHSBOREE, KEETH
FVTHEBOEY, ENETHOHNEIXTBOBE R L, BWEOEMEICF -
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BOFEFIZRVRLTHE, BIEFEHETOEFEEMICEELLEETIE. Y
BRI AKEENEETHY BEARE Lo L EHTE D, EBEOREIIRBY
Th., EEITFEREONBCEERICREEHEABEICEY LFTnaZ
BEL ozl o b, FLEoLHERBETRIAMNCEEL TRVEDZ LB
RIeoTRY ., PERICBWTHSECRE, KEREOEHERIEEREIE
LT OHEERRI 2 EEE OEFIIBD THRWVWET X B,

Z ZCTRIWKETIE., RRXFEONEBEDERFFT OKEE) SMELTWDSE
EHEEDOPFRICBN T, HIKFEFOXE=—T 4 F— FZ L TW5 NIT 7—
SV VAFAREEE L, TF L EACBITSHER (BE) | BiFFER (8
I) . RAMREEORE (MSEE) | 28 BHE) | B (&H) %<
DEF THEB D ORHRCITA AFEHEEAWE L, E-t0ERIIHL-
T, 1 FHICBLICHUR OB BAFFR R IC L 5 HAEsR RS, B RIEWEE (M LKER#
WEE) FOERFESEZBLT I3 HEENCEFNTIER Lz TH LKE] OF
BxREY0 2, RITBICEEKELEZE U CHIREE (BRTHMCERRT) OTE
RERITol, 5% 2 FHITIX, ERHOBNOFERE~LBIDERBE N
() DET, SLICER (W) THEFEDORNOBREKEEOKRT
HENSE, TNTHhOERZHREII AP ZyF LTI IRBEIL 22TV,
LHOPERICRBITANFEEDOED FD 1 2E LTRELZV,

HEEUER L EEL-BEZEAME LEEHOHE

EHEZ

% 57 BAABYEKEELEMESRE HIRKE FHB) . RRAEI—REREERE.
p. 33

DEICENRWE b= 28, —fOF & FHRICALZRBREFA LI —ERA2%
FAZEBTERLNWHEZIL, BRESNE 31 BEOBRSIZBWT 1981 &% [E
BEREEEAE ] (YBFRERR) ETAZLEFEEL. ZOEPEBICERMIIRLI

BEL, RPAXMRCOEFET ny s, An—7, TL_X—&_ HFRNE M
VEDBRERMBHORERICIRS T, BEKEER EOEPEICEN T, &
FREGCMETX HRBTRY, FEENLEPAVLRD LI Rok, £ TE
BNE] FIHCRL T THRICHRERR] L0 IEHNDL, 2= A=Y AT A
VRAVIN—TTFFAL LV IFELAETN, AEANRIBIEVVEEE DT 4
LBz, AEOBPELMR R &R P OICERCREORMK, EROBRELH
FREHZLOBRHY, FICARIT 2020 E0F Y By T - RT Y Uy 7 BMEID
Mt TEDBNENEL22H 5, — 7 CEMRKIEE % & DEMEIZ VT,
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(1)

(2)

(3)

MERPRE, R, SE~OEPOA~OEEIIR 2 IZR LN TWAR, EPIESR
EREA (ABERT ANV A —REERE) - FEES (D) - LEXRMSEM:
EAWRED TREERV] 2bohBEBAREFRICLEFE S0 s o A0%
M OBAFERERDOTINIIED THRVOBREFTHY, ZNdbicHTsd~v=aT
b TAICEBE S TRV, T 2 CRILKRENNEE G RIS AT B K iR AE
T, EREOHSBHEN BB L #—HBE Y (BEREB%EF A b —E ) |
CEHEL. ZOMBRICE D NER IEANLER | EEE COEBOBL (104)
EXRIC, HE] 2EME L0l A0BREEBERLT, 22T
MRE LI RICELN2BYNERE (T=<1tF—) TR, F&
bR LBKEET, EEH, BN, REBI 2 BRI S22 T, £Z0E
(QOL : quality of life) @M E* AT HLOTHSB, EBIT. 5 H21 ALY |
WA ZEIZE 5 EDREEIZ X ARIEEE) (B8, BEV., £, B0HT
WNAWD)%ﬁﬁﬁwﬁéﬁotﬁ INGITBREST, Bt e Y4 55840
HEMICZOMBRIZEY, FELELLEOMNAEVRTHEE L CTLEEDE,
%E%t% A% DBEORE, BRVWOESWEERL, B IiFVIE-7-8
ERELHEROBEICLATBR EENTELI LAED TRKEW, ARE T,
Ihon7ur 7 AORBORBINE, Rk, REOEELHET S,

=2

BARESHE AMEDBESR TS &AM Coffee Break 3 A8
BOPENELIEEEDEHK p. 4

BHRE=

BEI2A—UF7LYR—DA U MEE BRERE No. 79 BWMELEHT 5
EROEN. BEETHLHME p 6-8

=RE=

BEEEIRICIEREA D E

D fh—
NAAOXT 2B L0HMLNEHHAEZED
(BRASAOFDTHREE) . REMBER (2016)

T Dtk
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(4)

(5)

(6)

(7)

(8)

(9)

AIBERFRICRIBEHSBIEADOEE Y RV EERT 5O OEMMTES
22T

HEEA

27, 38, 24-25 (2016-3)

OB EEETFHSISE T 544 S X+HF B ORERR
LEEE. Eafh—
AT XFXRUBREE (FF) (2016-3)

BHROVAOEVDRBETCHESEMOFEEL
D —
(b L4501 @EERES (B (2016-4)

NAFAXLTTHLEEYOHR
DR —
BATHEMELEN s E0—BTHE (FH) (2016-8)

Ocean Ninja Monitoring Project: B4 MzEM - BEET -4 ) I Fik
JEDHR—
49 EKBEZ+—5LILUO FEHES (LO) (2016-8)

KERAVSUBERMUEBRABKEOI VNI A VELUVZEERED
)

K EHERE

FHE 28 FEFEFNE - MEY 0 v Y AR (uO) | (2016-9)

AT A DEEOCRESE - REARISOVTES
D fm—
RFAYEE in £EB (uO) (2016-10)

BAEEFMERARSL : UTFIL - EVRE—N\DT 40T
D —
SamamEDek Bl 60 AERSEES (B ) (2016-11)

BHOEE13E BEAMFOFUITHARELURIVLA
i —
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NAFOXFVITHRLSEK. 126, pp. 11 (2016-12)

(10) TR 28 FE BAEDELS
mHEE=

HEWED ICTER SHREE

2ERBYERE @B
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