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Summary

The Monitoring Sites 1000 Project aims to detect signs of ecosystem degradation by long-term monitoring
surveys, accumulate and analyze quantitative data on various types of ecosystems throughout Japan. This report
summarizes the results of surveys on the degree of coverage of seagrass and algal bed ecosystems at various sites
during the 2017 fiscal year. The changes observed in comparison to previous surveys are also included.

In 2017, the tenth year of the survey project, surveys were conducted at 12 sites. The results of the surveys are
summarized as follows:

For the surveys of the seagrass beds at six sites, several survey points were established from the coast moving
outward toward the offing of each site. The occurrence degree of seagrass species coverage within the quadrats
was recorded at each site. Compared to the survey conducted during the fiscal year 2016, no major changes were
observed in the species composition of seagrass at each site. In the Akkeshiko area of the Akkeshi site, Ruppia
maritima had been observed in the fiscal years between 2009 and 2016, but they were not observed in the current
fiscal year. This could be because of the decline in water salinity caused by the typhoons of August 2016. The
seagrass beds at the Otsuchi site were destroyed by a tsunami on March 11, 2011. In the current fiscal year, the
coverage of Zostera marina at the Kirikiri and Nehama sites were 13.0% and 11.2%, respectively, which were
higher than normal (3.5% and 2.6%, respectively). In addition, while the coverage of Zostera caulescens in the
Nehama area had been below 1% in the fiscal years between 2011 and 2016, the coverage was 9.8% in the
current fiscal year at the station of highest coverage. This confirmed that vegetation has begun to recover from
the devastation of the tsunami. At the Ibusuki site, the coverage of Z. marina was 0.5%, which is the lowest
percentage since the launch of the survey (fiscal year 2008). Near the surveyed area, the patch of Z. marina was
also very small. It is possible that the seagrass areas of Kagoshima bay, including the Ibusuki site, could vanish.
Thus, continuous monitoring of seagrass at this site is needed.

For the surveys of algal beds, the occurrence of seaweeds and their degree of coverage at six sites was recorded
by establishing permanent quadrats within dominant algal communities. In addition, a line transect method was
employed to investigate the vertical distribution of vegetation at each site. At the Muroran site, the coverage of
Saccharina japonica was small compared to that of the previous year. At three permanent quadrats of the
Shizugawa site that were established before the March 2011 earthquake, Eisenia bicyclis has not been recorded
since the 2014 fiscal year. In contrast, there were no definite changes in the degree of coverage of E. bicyclis
within the permanent quadrats established in 2014. Although the coverage of adult Ecklonia cava at the
Izu-Shimoda site had been declining since fiscal year 2013, it increased in the current fiscal year. These results
indicate that the regeneration period of E. cava is 4 or 5 years at this site. At the Takeno site, the vegetation was
nearly the same at that observed in the 2016 fiscal survey. At the Awaji-Yura site, coverage of Sargassum
ringgoldianum has gradually decreased since the 2013 fiscal year survey, while the coverage of E. cava has
increased in some permanent quadrats. In addition, some warm water species, which were rarely observed the
previous year, were observed near the permanent quadrats at the same frequency as in previous surveys. At the
Satsuma-Nagashima site, the Eckloniopsis radicosa population has not been recorded since the 2016 fiscal year
survey. This could be the result of a zoospore shortage caused by fish that feed on immature E. radicosa. The
vegetation size of E. radicosa has large annual variations; thus, in order to clarify whether the change in this

year’s vegetation size was normal or due to other reasons, the monitoring surveys must continue.
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BEFRAETCHRLEBERYAR
5 &4 (2013-2017 EERET—2KYIER)

xR ERYAFOHREIRL

=% ] B # ne ¥H 2013 | 2014 | 2015 | 2016 | 2017 REOD#EH
HE |5 avJH FHAVE FHAY Alaria crassifolia [ [ [ [ [
1BEN avJR FHAVE ThHA Undaria pinnatifida [ J [ J [ J [
B avJH THAH TFA Agarum clathratum [
3] av78 T+ A% ATA Costaria costata [ [ [J [J
18EM =] avJR <avJd Saccharina japonica [ ] [ ] [ ] [ ] [ ]
B AR i I P2 Sargassum confusum [
B3] E/\7 48 wOFISH (VH/ED Stephanocystis hakodatensis [
Y EEYE |4 ESHE AR AHE Phyllospadix iwatensis (] [ (] [ ] °
TE |&%8 TAYE TAYHR FHTEY Ulva pertusa ] [J ] [J ()
R NFEBR INFER NFRE Bryopsis plumosa [ ]
R THTHE SH TR CAXERD—TE Chaetomorpha sp. [ ]
feEl] AVAISE  |AVHIFR  |RVE Analipus japonicus [ [ [
LR FIUUHE TIUTHR |TVYNX Dictyopteris divaricata [ [ [J
B%ME AVYE/NE |hYE/NER |7987Y Colpomenia sinuosa [ [
el YNLTHE VAL TYR LS Desmarestia japonica ] [J o
BEN iz ks : IR Az v Desmarestia viridis o [ [J
B En\v4E ENT SR T4 Silvetia babingtonii [ [ [ [
el E/\T4E RUEOSR [VH/EY Stephanocystis hakodatensis [ [
18 ENT4E RO ISR ROEISEBD—IE Sargassum sp. [ ] [ ]
FLSEA Yr3ER HoIER 1¥Y Bossiella cretacea [ ] [J (4 [J [
Fag- 2] H+o3EH HUIER ESAHR Lithophyllum okamurae L]
[t HodEl NRYTILE | hYF/a40F Clathromorphum reclinatum [ ] [ ]
HLA TVIHHE TUTYR oY Gelidium elegans °
[t FEYUI= DESyE DLy = e TAY Neodilsea yendoana [ ) [ ] [ ) [ ] [ ]
HLEAE A¥/UR 2/0% 2902/Y Gloiopeltis furcata [ [J [
HLEAR A¥/IRB AX/UH TV IRE Chondrus nipponicus [ [ [ [ ]
fag:- % | Z2¥/1)B AX/UR = =137 Chondrus pinnulatus [ ] [ ] [ ) [ ] [ ]
HLEEAE A¥/UH RA¥/VE HANFUFIYY Chondrus yendoi [ [ [ [ [
FIEE A¥/IR AX/UH FHNFUFUID Mazzaella japonica [
HLEH A¥/UR AXV/UR (A FV/Y Ahnfeltiopsis flabelliformis [ J [
HLSEA 1¥ZH8 SUTUTR [92R=ER Ptilota filicina [
HLEM A¥RE VT IVER a5 Chondkia crassicaulis [ J [ J [ ] [ J [
[t EE> 8- TURVER 35 Laurencia njpponica [ [ ] [ J
HLA 1¥ZB IURVER  [IURVE Neorhodomela aculeata [ [
HLEAR A1¥RE TORVER ALID3Y Neorhodomela munita o [ [
el 1¥ZH IURVER  |N\VrHF/aFes Odonthalia corymbifera o [ [ [J [
HLEAE 1¥ZH8 IURVER |RUNTUIVE Rhodomela teres [ [ J [ [ J [ J
fag2t| - - FTE4M D —7& (Ptilota?) Rhodophyceae ord. fam. gen. sp. [ ]
HLEA - - HLEEHB D —HE (Chondrus%i{k ?) |Rhodophyceae ord. fam. gen. sp. [
BOSEES [ ] [ ] [J [
AR [ [J [ J [ J [ J
|EIYUIE [ ] [ ] [ [ [
AHEiY IE (] [ (] [ ] (]
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BEFRETHEALLEERY X

5 &4 (2013-2017 EERET—2KYIER)

K. BRI DOHEREY R

EZIEE)

X5 ] B # & i i 2013 | 2014 | 2015 [ 2016 | 2017 FIE O f# %
#E  |BRE av7H FAAVE IhA Undaria pinnatifida ®
185 avJB HTAR T+ Eisenia bicyclis [ ] [ ] o [ ] [ ]
BER E/\v5E R DSR ITVRUEY Sargassum confusum [ ] [ ]
18R E/n\T4E R EI5E rEY Sargassum micracanthum ] [] ]
B E/AT 48 R A ISE IJV/ZTEY Sargassum yezoense. [ ] [ ] [ ] [ ] [ ]
TR [ZE#E P WA= D WA FHIRYIAT Y Cladophora sakaii ® o o | e °
e 3] SLVE %] NASVERE Codlium hubbsii e o o | e
R SLH SR NS Codium lucasii [ )
R TAHE TAHED—E Ulva sp. [ ]
1B TIUTYE U Dictyota dichotoma [ [ ] [ ]
BEM FIUVHAR 2HUVTED Rugulopteryx okamurae (] [
1B FTHIYVER |[FHIVEHR pd=53 Papenfussiella kuromo [
BER hvE/VUE HYE/VE 20/ Colpomenia sinuosa [ ] (] [ ]
1B IR VTR IINITY Desmarestia_japonica [ ] [ ]
BER avJH FHAVE DA Undaria pinnatifida ]
1BEM avJH HIOAR T+ Eisenia bicyclis ] [ ] ] [ [
B E/NT4E HwUE ISR TVRTEY Sargassum confusum [ ] [ ] [ ]
BEH EnT4E RUE ISR ThEY Sargassum horneri (]
1B ENT4E RO I5H IV/RTEY Sargassum yezoense [ ] [ ] [ ] O [xiREEL
1B EN\T4E woF ISR R ISHO—FE Sargassaceae gen. sp. [
15%M [ A )] R F ISR A ] Sargassum sp. O [x#ik
HIEEAR IIYIAVE  [DIVVAVH YA Nemalion vermiculare [ )
HLZEHR YrIER YUIER Tvian Alatocladia yessoensis [ )
HIEEAE HUdER HUOdER ES/R Lithophyllum okamurae [ ] [ ] [ ] [ ] [ ]
HIEEH TUIYE TUTHE oY Gelidium elegans [ ] [ ] [ ] [ ) [
HLEEAE TUIHE ANOYHE ERAYVAA Pterocladiella tenuis [ ]
g3 TYJ%E - ROY/FNGY Gelidium olegans | _Pterocladiella tenuis @ |BEFHEF. ELSHHHFH
HISEH h¥47 /)8 h¥s /)R Hh¥xg /) Asparagopsis taxiformis o
HLEAE AX/1E YamE YR |EEQYF Dudresnaya_japonica [
HIEEHE Z¥/UB YaEVYIR |EAEEAYE Dudresnaya minima ) ]
HLEEAE 2¥/YH YaEVYIH |THS Neodilsea yendoana [ ]
fag- g Z¥/UB YaoEVYIHR |[THARD—IE Neodilsea sp. [ ] FHN
HLEEAE 2¥/YR AE/UR H1/Y Chondracanthus intermedius [
fag: 37 REIDIE] X/ TIINYIRH Chondrus nipponicus [ ] [ ] [ ] [ ]
HIEEH Z¥/UB Z¥X/)E AX/UBD—1E Chondracanthus sp. [ ] [ ] @ | h(/)FELIFRF/Y
HIEAE ZX¥/YH LHATIVE Y/ LAT Grateloupia cornea [ ] [ ]
fast | 2X/)E LHT/)E B1N)) Grateloupia elliptica [ ] [ ] [ ]
fak X A¥/Y8 LHAT/UR EFUAY Grateloupia sparsa )
HEH Z¥/YH LHAT/VE ax/y Polyopes prolifer [ ]
L A¥/Y8 LHT/UE LHT/IBO— Grateloupia cornea [
L 2¥/18 LHT/UR LAT/URID—FE Halymeniaceae gen. sp. [ ] [ ]
HIEEHE A¥/1B A7/Hh9% N=ATI/Hh7 Peyssonnelia conchicola )
FEW 2¥/Y8 FXV/)E AVRES Ahnfeltiopsis paradoxa [ ] o [ ] [ ]
fak 3] ZA¥/YR aHYR ahY Plocamium telfairiae [ ] [ ] [ ] [ ] [ ]
HISEH A¥/)8 A= +dF R=_Z2+IBN—%& Schzymenia sp. ] RZRF+I?
fa 3] IYIVNYE |TVFFYIR |V FFYY Champia parvula [J
[ (XX B AX2F T3/ Campylaephora hypnaeoides [ ]
fak 1 41X B AXRH AXRED—F& Ceramiaceae gen. sp. [ ]
A AXZB a/1n\/)F INATIRIN]) Acrosorium yendoi [ ] [ ]
HLEAE 1¥RE /YR XAINI) Cumathamnion serrulatum [ ] [ ]
L 41X B a/\/)F INAIRINYBD—IE Acrosorium sp. [ ]
fag:x ] A¥ZH =AY NAYRN/)BD—FE Acrosorium sp. o o @ [NAIRNIY
fak 1 4¥2RE a/\/)F INAIRIN)BD—FE Acrosorium sp. [ ] AUHRIN))
A AXZB JUIVER I Laurencia nipponica [ ] [ ] [ ] [ ) [ ]
HLA A1¥ZH8 IUVER ATHRO—1E Polysiohonia sp. [
L - - FEED—E Rhodophyceae ord. fam. gen. sp. [ [ ] [ ) @* | *x /E
R - - M D —FEA Rhodophyceae ord. fam. gen. sp. A [ ]
fa 3] - - g —1EB Rhodophyceae ord. fam. gen. sp. B [ )
BEE - - NGRS [ ] [ ] [ ] [ ] [ ]
HIEEAE - - FRARATE [ ] [ ] [ ] [ ] N=ATI/NIEEL
FIEEE - - BOAKFTE [ ] [ ] @ [R=AD/5h7
e X - - BARKTE [ ] [
- - - |EYUIE [ ] [ ] [ ] [ ] [ )
BIRENE | A TS NE SA=FH AHE Phyllospadix iwatensis [ ] [ ]
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BEFRAETCHRLEBERYAR
5 &4 (2013-2017 EERET—2KYIER)

xR FETHY/OHREYRE

Ei5)FE TH|

X% # B # 4 F4 2013 | 2014 | 2015 | 2016 | 2017 R D W
M BEM |2 78 ho AR hoA Ecklonia cava [ J [ J [ J [ [
BEM |2 78 HOAH T+ Eisenia bicyclis [ ] [ ] [ ] ) [
1B |e/\v48 RUFDIH |EDF Sargassum fusiforme [ ] [ ] [ [
BEM |e/\v4B RUEDSH |MVED Sargassum hemiphyllum [ ] [ ] [ ] [ ] ()
BEME |e/<42B HRUOEDSE (AR FUEY Sargassum nipponicum [ )
B |e/\v48 RUFDIH W YTEED Sargassum patens °
BEM |e\TEB RO ISR (A FES ssp. (] [J [J [J [
BEM |e/n<42B HROEDSE |ALES Sargassum siliquastrum [ )
TE %@ |TAYE TAYE TF7EY Ulva pertusa [ ]
REM 7498 TAYE YILTY Umbraulva japonica [ ]
BEE AU YR AR Fot T Y Cladophora wrightiana [ )
#EM |SLB NI Codjum lucasii [ ] [ ] [ ] [ ] [
REE |3LE A3 Codium minus [ ) [ ]
#EM |SLB =y Codium spongiosum [ )
H%EM |/\REB YA+ VaA/AFNEBD—FE Derbesia sp. [ ] [ ]
%@ |7AYE TAYE THHRED—E Ulva sp. [ ] [ ] [ ] [ ] [
REE |>AJYR A TR SHTYBO—1E Cladophora sp. [ ) ()
W |- - FREEO—E Chlorophyceae ord. fam. gen. sp. [ ) [ )
BEE |7ISOUYR |[7IUOHYE [ASYNX Dictyopteris prolifera [ )
BEM |7ICUYE |[TEUUYHE |TEIDIY Dictyota dichotoma ()
M |TSUUYE  |TISUUYR ([D8TAAX Distromium decumbens [ ] [ ] [ ] [ [
BEE TIDTHYE DIV FD Padina arborescens [ [ [ [J [
SEM FEIDTHYHE |29ULTED Rugulopteryx okamurae )
B HOAH hoA Ecklonia cava [ ] [ ] [ ] [ [
BEE hO AR T+ Eisenia bicyclis [ ] [ ] [ J
BEM |e/\<4B ROEDSH A N/a¥IES Sargassum giganteifolium [ ] )
BEM |74 B HROEDSE |AVEY Sargassum hemiphyllum @ |xHik
BEM |E/n\T4E RO ISR (|THEY Sargassum horneri [ ] [ ] [ [ [ J
1BEM |e/n\<42B ROEDSE | YIEED Sargassum patens [ ] [ ] [ ] [ ]
BEM |e/N\TEB RUE ISR | AFIEY ssp. [ ] [ ] [ ] [
BEH |E/NT4B RUADISE (LEY Sargassum siliquastrum ®x x4k
B I =ARE]-| FUEISH KU E TSRO Sargassum sp. [ D ® ® O+ |xphikEST
M |VIYOAVE |HTHSE ESHIHS Dichotomaria falcata ]
FEM |y dEH HodER Hh=)T Amphiroa anceps [ ] [ ] [ ] [ ] o
HE#@ | YodER HodEH DANITHh=/T Amphiroa zonata [ ] [ [ J [ J [ J
fIEM |vUdEH HodER EAh=/T Amphiroa misakiensis [ ]
FIEM |[YUTER HUdER IYHh=/T Corallina aberrans [ ] [ ] [ [
fEM |y dEH HodERH AYNJh=/T Corallina crassissima o [ ) [ ) [ J
fIEM |V TER YUIEH EYEN Corallina pilulifera [) [) [) )
FIEM |[YUTJER YUdER ES4R Lithophyllum okamurae [ ] [ ] [
M |y dEH NSYTOLEN Y/ hx Synarthrophyton chejuensis [ ) [ ]
IR |TVUvE FUTYHE a4%) Acanthopeltis_japonica )
M [TV YR TUUYE oY Gelidium elegans [ ] [ ] (] ] [
%M |TUUYE TUIYE =04 Gelidium japonicum [ )
M |TVUvE FUTYHE ES0Y Ptilophora subcostata )
M [TV YR LEAVE: ERAvas Pterocladiella tenuis [ ] [ ] [ ] [ [
%M | R¥/UB A¥/UR ARV /<45 Chondrus verrucosus [ J
B | R¥/VUB LAT/VE  |[FUrFE Grateloupia angusta [ ] [ ] [ ] [ ] [ ]
W |R¥X/VUB LAT/VE  |ERYRY Grateloupia chiangii ]
MW |[R¥/VUB LAT/IVE (B2 Grateloupia elliptica [ ) ® [ ) [ ]
B | R¥/VUB LATI/VE  |[rHTY Prionitis crispata [ ] [ ]
Y |RXV/UB AT/HATH | TVXAT /AT Peyssonnelia caulifera [ ] [ ] [ J
IEM | R¥/UB A/NT8 [ R=AD/HD Peyssonnelia conchicola [ ] [ ]
%M | R¥/UB FO/FH *o/F Phacelocarpus japonicus [ ]
%M | R¥/UB ahUR ahYy Plocamium telfairiae [ [ [ ] [
W |[RYTLAUE |TVFFVIOR|ESTYFEYY Champia bifida [ ) [
FURME | TUNYB |DYFFRYIH|IANSIYFEYY Champia japonica [ )
e e PV P k. I P Lomentaria catenata [ ]
M | R¥/UB ANZ/UH |ANS/IRD—TE Hypnea sp. [ ] [
fEM |1XRB =V AVAVE = HRNIYBDH—E Nitophyllum sp. ® o
fIEM |vUdEB HUdER EYXXBO—1E Jania sp. (]
FUEM |- - FEEO—TE Rhodophyceae ord. fam. gen. sp. [ ] [ ] [ ) [ J
\EHYUIE [J [J [J [ ] [
BAREE [
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BEFRAETCHRLEBERYAR
5 &4 (2013-2017 EERET—2KYIER)

. MBS FOHEREI R

=% a 2] o il *& 2013 | 2014 | 2015 | 2016 | 2017 FAEOMR%
#E |1B%E |28 FHAVE ThA Undaria pinnatifida [ ° [ [
% 278 HOAR ynA Ecklonia kurome [ [ [ ] [ ] [ ]
el E/R45E FUEOSH  |PanEs Myagropsis myagroides ] [
1BEM [=AeL =] ROAISE | TVRTEY Sargassum confusum [} [} ) )
1% ER45E I L Sargassum fulvellum [ [
1BEM [=AsEl=] RO TSHE |AVED Sargassum hemiphyllum [J [
1834 /%58 FUEOSH|THEY Sargassum horneri . [ [ ] [ [
1B EnT5E RH TR /a¥)EY Sargassum macrocarpum L L] o o o
1834 /58 FUEDSH|FIYE Sargassum nigrifolium o [ [ [ [
18R A& d=] R ITR TYISEY Sargassum patens L L o o [
1854 EnNT45R oA TR TARTS Sargassum piluliferum L] LJ o o o
il /%458 A ITE YF¥EY Sargassum ringgoldianum ssp. coreanum | @ L o o o
1554 EnNTEE R4S [ALES Sargassum siliquastrum L] L] [ [ [
TH (&EE TAYE TAYH Ro7H/) Ulva intestinalis [
R *J 48 A TR Chaetomorpha crassa °
sdl] THIHE DE k] XTI ATY Cladophora opaca [
®E@ P4 J9E AU FHIFULATY Cladophora sakaii ° ° ° °
el LB LR Sl Codium fragile ]
i LB LR NS Codium lucasii ] [
el THIHE A THE A THRO—IE Cladophora sp. [J [ [
TAYE TAYH FAY RO Ulva sp. ® |7A/VE
1VHISE AVH IR 1VHIZ Ralfsia fungiformis o [ [ [ ® [ERO-—ERUERELZET
FISTHE |FIDTHE  |AFYNX Dictyopteris prolifera [ [
IYNX Dictyopteris undulata L] LJ o o
Dictyota dichotoma L L o o o
Pachydictyon coriaceum ° ° ° ° °
Rugulopteryx okamurae o [ [ [ [
FHTVER FHTVER Cladosiphon umezakii [ )
FARYER  |[EXVH Nemacystis decipiens [ [ [ [
s Hh¥E/VE HYE/VR 79879 Colpomenia sinuosa [ [ [ [ (]
el HvE/VE HYE/R A Hydroclathrus clathratus [
bt avJB K2l sox Ecklonia kurome [ [ [] [] [
1% [Ased] woH ISR |YanEy Myagropsis myagroides [
1854 =asel] FUETSH [ IVARUES Sargassum confusum [ [ [ [
1854 EnNT45R RS TR izl Sargassum fulvellum o L
bkl E/R5E FUETSH [1VES Sargassum hemiphyllum ]
1B [As &)= ] ROHOSE | THhEY Sargassum homeri )
il /%58 FUETSH  |/aXVES Sargassum macrocarpum o o [ ] o O |[«INEIRIEHEER
1554 2Asel] A ITR YUREEY Sargassum patens L L [J [J O |<EHOHXITNEBERE
1 [Asel] FUETTH |RAETT Sargassum piluliferum [ (] [ [
1554 A& l:] RH TR YF¥ES Sargassum ringgoldianum ssp. coreanum | @ L o [ [
1834 /%58 FUFOSH  |ALES Sargassum siliquastrum . [ [ [ ] O |« ITHEER
BEM  |AVAI5E  [(VHISH  |MUHUSERO—B Ralfsia sp. [ [ [
1834 11958 1VHIFH AVHISMDIERIE  |Ralfsia spp. o [ ] AVH 7 S Rspp. (BAKIBH)
et FARYVER |FARVEH (XS VEXVBO—H | Cladosihon sp. [
1854 EnT45R RUHTTH |RUFIOSHOEMIE  |Sargassaceae gen. spp. o= [ *RO—H ERERCNEEREST
8% /T 45R REOTR KU ISROEBM | Sagassum spp. LJ
1554 EnT5R RS TR RUEDSBOEBIE | Sargassum spp. LJ
HIHR ESHIHS Dichotomaria falcata [ L] [
HUdER TFIH=/TF | Amphiroa beauvoisi [ ]
HUOER TY9h=/T Corallina aberrans o [ [ [
HUIER HUTER NURID=/T Corallina crassissima L L L] o o
YoaER HodER EVEnN Corallina pilulifera o [ [ [ [
Hr3ER HrdER ES4R Lithophyllum okamurae [ [ [ [ [
TUUHE k] 14F) | Acanthopeltis japonica [ [
2¥/UB YayEVYDR EEQDF Dudresnaya japonica [ [ [ [
A¥/UE RRHTA=F |RRHTAR= Halarachnion latissimum [
2¥/UR LAT/UE  |LAT/Y Grateloupia asiatica [
A¥/UR LHT/IE B 8)1) Grateloupia elliptica °
A¥/UB LATIUR |75 Grateloupia lanceolata [
Z2E/E LAT /R T1)54 Halymenia dilatata )
A¥/UR ExDEc] 2hY Plocamium telfairiae o [
A¥/UB FI/INFH|RUSFIING Portieria hormemannii [
2¥/UR FI/TH TS/t Portieria japonica [
2¥/UR N=RFTR [R=2HT Schzymenia dubyi [
2¥/UE 12/h78  |[49/27RO—H Peyssonnelia sp. o o o °
408 F3/UH H13/1) Gracilaria textorii [ [ [ [
THIWE |TVFFYIH |TYFFYY Champia parvula [ ]
1¥2E A¥RH x3/Y Campylaephora hypnaeoides [ [ [
1¥ZB JURVER |aTvY Chondrophycus undulatus ] ]
1¥Z8 IURVER  [ZYTVY Laurencia okamurae [ [
1¥28 IURVER  |a¥RE Symphyocladia marchantioides [ ]
1¥2E JURVER VRO Laurencia sp. LJ o
1¥ZB JURVER  [MMYRO—# Polysiohonia sp. 0
{¥ZB S/nJUE PR URO— Nitophyllum sp. [
HUIER Y IER Hh=/TRO—iE | Amphiroa sp. [J
EUSCES [
BARKLE [ [ [] [] A7 /HhDBEO—ERUHESIE
BARALS [ ® |17 /Hh D Esp.
WEYUTE LJ L] o o o |#miE
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BEFRAETCHRLEBERYAR
5 &4 (2013-2017 EERET—2KYIER)

xR ABEARYCOHEREYRL

(5% B

=% .| 2] i) e ] 2013 | 2014 | 2015 | 2016 | 2017 | AE D%
#E |BEE [0V 08 FHAVE DHhA* Undaria pinnatifida [ ] [ ) [ ) [ ] [ )
B354 |22 I8 HTAE HTA Ecklonia cava D) D) ® D) D)
118324 |e/\<58 ROADSE  [EDF Sargassum fusiforme [ ] [ ] [ ] [ )
11858 |E/N<42E R EISH THEY S horneri [ ) [ ] [ ] [ ) [ )
157%4 E/NT4E wB ISR Yr¥ES Sargassum ringgoldianum ssp. coreanum| @ ] [ ] ]
bt I =A & I=] wH ISR ILEVERFE Sargassum yamamotoi o
TR |&EE |[74YH FAHH RETAY Ulva ([ ]
H%WE |74YE TAHE TE7AY Ulva pertusa [ ] [ ) ([ ] [ ) [ )
g2l |7498 FAYE ROFAIY Ulva prolifera [ )
liZEM 7498 TAYE YoLi4% Umbraulva japonica [ ] [ ) [ )
BEE |SAJYE SFTHHE AALATY Cladophora japonica [ ]
BEE |(VERFVIYR|[N\n0=7F AI/,80=7 Valonia macrophysa [ ) [ ] [ ) [ )
|i2%# [1JX458 AIXBE IHAIRXA Caulerpa f. okamurae [ ]
|GGE# |SILE SILE NAZ)L Codium lucasii [ ] [ ) ([ ] [ )
bS] FAYEO—1E Ulva sp. ) ) )
fes 3 AT HRDO—IE Cladophora_sp. [ )
YNRTH Dictyopteris ([ ] [ ] [ ] [ ] [ ]
JEVTY Dictyopteris pacifica [ ) [ ) [ )
ASYNX Dictyopteris prolifera [ ) [ ) ([ ] [ ] [ )
DEAY.N Dictyopteris undulata ([ ] ([ ] [ ] ([ ] [ ]
TEUTY Dictyota di [ ] [ ] [ ] ([ ] ([ ]
BFETY Pachydictyon coriaceum [ ) [ ) [ ) [ )
IIVFT Padina arborescens [ ] [ ) [ ] [ ) ([ )
29V TS R o7 murae [ ] ([ ]
TYNIAELT Y crassum ([ ] [ ) [ ] [ ] ([ ]
) > J8E Pape jella kuromo [ ]
FTHTYER [FHIYER |[JrEXY Tinocladia crassa [ ] [ )
FHTYER |RNUER ESAULS Leathesia difformis [ ] ([ ]
HyE/VE hyYE/IE 2y8/Y C ja_sinuosa [ ] [ ] [ ] [ ] ([ ]
LFER LFER LFE Mutimo cylindricus [ ]
EDPIE] FHAVE IhA Undaria pinnatifida [
a2 78 HT A HTA Ecklonia cava ® [ ]
1278 AL7H 400 Ishige foliacea [ )
| FAS4 =] RO DSE  |THEY S: horneri. [ ] [ ]
(A& I=] ROFISH  |ARNNEEY P °
(A& 1E] R ISH Y FXED ssp. coreanum | @ [ ]
A=l A=l Do IO[LSBRD—1E S ja_sp. (]
DIVIAVE |TH/IE 74%/Y Scinaia japonica [ ) [
HodER HoIER IFIH=/T Amphiroa beauvoisii ) [ ) [
Y IER HUOdER DANIN=/T Amphiroa zonata [ ) [ ) ([ ] [ ] [ )
HrIER HUdER FYh=/F Corallina aberrans [ ) [ ] [ )
YR HUdER EYEN Corallina pilulifera ([ ] [ ] [ ] ([ ] [ ]
HdEH = EXEYXF Jania adhaerens [ ) ([ ]
HrIER HUdER ESAR Li okamurae [ )
Y OEH HUOER ANYNIH=/TFRAO=/TBID—1& | Marginisporum sp. (Amphiroa sp.) [ ]
TUIYE TR oY Gelidium elegans [ ] [ ] [ ] ([ ] [ ]
TVIHHE TUIHE A=Y Gelidium japoni [ ] [ ] [ ] [ ] ([ ]
TYIHE FROHH EWAVA-d Pt tenuis ([ ] [ ] [ ] [ ] [ ]
2¥X/YH YaEVYIE EEODR Dudresnaya japonica [ ) [ ] [ )
EIDIE 2/9U% 2982/ Gloiopeltis furcata [ ) [ ] [ ] [ ] [ ]
2¥/UB RRNTAZH [RRDT A= Hala P jssi [ ] [ ] [ ]
2X/U8 AX/UH X/ Chondracanthus chamissoi [ [ ) [ ] o [ )
EILE] VL] Hh471) Chondracanthus intermedius [ ] [ ]
2¥/U8 REX/UH 2¥/Y Chondracanthus tenellus [ ] [ ] [ ] ([ ] [ )
FEIDIE FEYDL: )] AA\V/=4E Cho [ ) [ ] [ ] [ ]
A¥/UB AX/UH QNINYIRE Chondrus [] [ [ )
EILE] VL] VIR Cho, [ ] [ ] [ ] [ ] [ ]
2¥/UB EYDL:] V/REED—1E Chondhrus sp. ([ ]
FEIDIE] LATIVE XobE Grateloupia angusta [ ] [ ] [ ] [ ] [ ]
Z¥/YR LATIVHE |FUEF(ERYRY) Grateloupia angusta ( chiangii) | @
2¥/UB LATIIE LHTIY Gr ja asiatica [ ] [ ] ([ ]
FEIDIE] LATIIE —HLHT Gr ja carnosa [ ]
2X/U8 LAT/VE  |EbYRY Grateloupia chiangii [ [ ] o [ )
=] LATIVE Y9371 Gr icata [ ]
2¥/VUB LATIIE 2559 G olata [ ] [ ] [ ] [ ]
FEIDIE] LATIIE ESFUbE G ja patens [ ]
EEIDIE LATIVE ROLHT Grateloupiz jssii [] [ ] ([ )
2xX/U8 LAT/VE |[RI/Y Polyopes affinis [] [ ]
2¥/UB LATI/IE a*/Y Polyopes prolifer ([ ] [ ] [ ] [ ]
2X/U8 LAT/UE rARY Prionitis crispata [
ZX/)B LHT/VE LHT/VEBD—FE Grateloupia sp. [
2¥/UB YhY /)R YT/ LY HERE Callophyllis adnata ([ ] [ ] [ ] [ ] [ )
2¥/UE YhYIUE RYIN/ Y DERF Callophyllis japonica [ ] [ ] [ ] [ ] (]
2X/U8 AXV/UR|FEV/Y Ahnfeltiopsis flabelliformis [ [] [ ®
2X/UB aAUE any P jum telfairiae [ ] [ ] [ ] ([ ] [ ]
EEIDIE JNFH RYINFE/NF Portieria hornemannii ([ ]
A¥/U8 NFR|FIINT Portieria japonica [ )
2¥/UH AN=RFdH  |R=2FT Schzymenia_dubyi [ ] [ ) [ ) (] (]
2¥/Y8 A9/H98 | A7/HhTEOEHIE Peyssonnelia spp. )
2¥/UB A9/ h7% A7/ HIED—1E Peyssonnelia_sp. [ ] [ ] [ ] ([ ]
AX/UE A9/Hh9% | AT/AIRO—1F Peyssonneli gen. sp. ° ) [ ) )
A3/V8 A3/ SVAT /Y Gracilaria incurvata [ ]
A3/1)8 A/ H787Y) Gracilaria_textorii ([ ] [ ) [ ] ([ ] ([ ]
B DIFFXIOH |ESTIFEIY Champia bifida [
P7A) DIFRIVH [DIFEIY Champia parvula []
k&= DZAV= M EDTb S s P a3 L ia catenata [ ® [] [ ] [ )
RYITINYE |RYTIVAVE [T Rhod ja_intricata [ )
1X2E EVAVDE:} YLIRINY Acro bell [ ] [ ] [ ]
1¥2E a/\/)E HEDRINIY Acrosorium venulosum [ ) [ )
1¥ZE a/\/VE NAHRN/YBD—FE Acrosorium sp. [ [ ([ ]
A1¥ZH EVAVAE:! DRI/ NEO—FE Nitophyllum sp. [ )
AF¥2E SV Laurencia okamurae [ ]
B3I EEF =] 2¥LYY Laurencia saitoi [ )
|44 |[4X2E P YED—I& Laurencia sp. [ ) )
FIEM | Y € HoIER EYXXED—1E Jania sp. [ ® [ [ [
EEYUIE [ ] [ ] [ ) (] [ ]
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BEFRETHEALLEERY X

5 &4 (2013-2017 EERET—FLYER)

® EERSYAIOHREYRL

(E5EERS

K45 # B # & 2% 2013 | 2014 | 2015 | 2016 | 2017 | AED#M%E

M 15 avJ8 HT AR TR Eckloniopsis radicosa [ J [ J [ [

T REM 1 X458 A X45% AT AITXE Caulerpa webbiana f. tomentella ] )
REE SLE SV FHINL Codium cylindricum [ [
R SILE SLE EYLIL Codium intricatum ° [
B8 TFIUJHE FIUTHH ASYNRX Dictyopteris prolifera [ ]
1B FIUUYE TIUTYER PZAAYS Dictyopteris undulata [ J [ [ ] (] (]
BEH FIUUYE TIUUYH FIUTY Dictyota dichotoma (] (]
1828 FIUUYE FIUTHHE THAIFFF Distromium decumbens [ ) [ )
1B FICTHHE TIUTYER YT Pachydictyon coriaceum [
1BEH IUSYHE TEIUTYH URIATF Zonaria diesingiana [ ] [ ] [ ] [ J [ J
1B HvE/)E HvE/E 29n/Y) Colpomenia sinuosa [ ] ()
18 (AL =] RoE 58 ~HED Sargassum cristaefolium [ ]
1B A= RUH ISR IRINEY Sargassum tenuifolium [ ] [ ] [ J o
FLEEA IIVIAVE  |ASHTE ESASHS Dichotomaria falcata [ J [ [ ] (] (]
HLEH DIJOAVE  (HIHIR H5HS Tricleocarpa jejuensis ] o
fak 1 HUdER HUdER Hh=/T Amphiroa anceps [ ] [ ] [ ] [ ]

FLEH TUIYE T YR oY Gelidium elegans [ J [ ] [ ] [ ] (]
FLEH TV E AR F o4 Pterocladiella tenuis [ [ ) [} [} [ )
FLEEA h¥4r/IE Hh¥ir /IR h¥ir/Y Asparagopsis taxiformis [ ]
HLEEH Hh¥s/UE H¥T /IR BRA55 % Delisea japonica ° ° [ [ °
fak 1 Z¥/VB FTIADE8TE | FI(087 Tylotus lichenoides [ ] [ J (]
fak2 | FEYUI=] LhT/)E E Grateloupia angusta [ ] [ ] [ ] [ ] [ ]
fag- 1] Z2¥/YB LAT/)E A5 Halymenia dilatata [ )
FLEEA A¥/J)E ah)E ahY Plocamium telfairiae [ ] (] (]
[k 2 Z¥/)E FIINFH RYINFZ/ T Portieria hornemannii [ ] o o
FIEM A¥/VE SR FOMYH Meristotheca coacta [
FLEE 2¥/)H SYUH crHh/Y Meristotheca papulosa [ J [ J [ ] [ ] (]
FLE Z2¥/Y8 A2/ h7F A/ hIRD—E Peyssonnelia sp. o (]
fak- % A¥/)H A7 /hI7F A7/ h7EDO—E Peyssonneliaceae gen. sp. [ ] [ )
fag- 2| AX/YR A7 /hI7F A7/ HhIFOERE Peyssonneliaceae gen. spp. [ ] [ )
FLEH A3/98 A3/)F H8/1) Gracilaria textorii (]
FLEEA IYIVNYE | TVVFFR TIVFF Lomentaria catenata [ ]
HLEEH A¥RE a/n\J TY=F Martensia jejuensis o
HLE 1¥ZE IURVER  |HHAvFE/Y Chondtia lancifolia (]
fakX | 1¥2RH TJUIVER RZvF+x/1) Chondria ryukyuensis [ ] [ ] [ ]
RRIKALE [
EEIUUIE [ ] [ ] [ ] [ ] o |#E¥E
AEiYUIE [ J [ [ J (] ® |EyiE
Z Dt [ [ [
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. ABERROBRTE (BFEBRDELD)

F=H VYA 1000 7~ EY c BEGIHATNE LT —21E, 7T~ ELLONE
G ERERICBIT DAL OV E EE R T 5 & L bic, HERIRELSEORBIC L 54
MOATIROZAL, BEBET S ORTEIZB LA H 7 B M & 72 5,

AL, 7~ EE TIERFFEM 6 1 b, BESTIEXREIZ 6 1 MAXE L, 2008
FRE LV EBFEIMEL TV D, 2017 X, 7~ E L miGARERICB T dAEDE L%
2D, M L ERLOEERAELZ I L, SHET — X 2B Lz, 22T,
TNENDOAERRZDEA A IFIHANHEZ D720, T<EHTIEEY A MEBT LTV
T BREOME, BEG CIIREE A AR D R E R O A R IR BL L, 2017
FEEOREML R L BEOREM R L OB EIT> T2,

1) 7<ERAERSR

BV A N OBEFETIE, FEARIITFHD SN m 2> TEE O A S 2 5% 0E
L. fifEkktehlE CHSICAET T2 7 v EHOPEZHE L T\ 5D,

BV A MCHBT 27 ~THOMEBEOWEICRE L T, WBEOPFHERRE L KT 5720
(2 2009 NS 2016 FEERE CTHOLNIZT — X DO EEEE T L, 2017 FEOHA
FERE EBICHR L (K4-1) . 728, 2008 FEFEEDOFER YOI, FITHOZRHAE D
BENTWEZ NG, —ET — X OXRER, TOBROPFETIECKIERERNH -7,
DT, 2008 FHEDOFAT — ZITOWTIIEH Lo 7=,

B A NTIE, TA= Iy T EREWNO 2 SO ) TEFRELTND, T4 =
A1y Y T TO 2017 FEOPETIE, FIFELFRRICTY ~E, AT ~E, AHED3
FENHER SN, 7~ THEEROWEIL 53.4% TH Y . PAEME (49.6%) &L TRE
REFERO LN, AT ETNMELEL W, BEREHTY 7T, I E TRisks
NTWEATYILVERHERSNT, 7T~F, a7~ ETOLEBOLNHR SN, 2017 4E
FEDT < EHEAROWE L, FAEE (29.8%) 1THART 17.5% &Moo 72, BEEIXATEE
(25| E e X RN D 70 < ALEREDFRINC Z o 72, 2016 AEEIL, FHIR < HBEEBET
IZRDIRRDT=D, BRI THE S DRVIREN e X . 2RI > TT ~ EHOBE
REHIA L7y, ZOAREEDS 2017 4R bkt L T2 AfRetEn @ < . A% OZE (LA
RLTWLSRERH D,

KEEVA FClik, FREREBIED 2 2O ) TEHFEL TS, AV A Mk, 2011
3 A ORALHIG AR IS OIS A L2 EassE (LR TERK Y Lno, ) og#
TIEE A EOREANRHEI L, 2016 4FFE £ TIXPE 2ol A O RIE SRR T X 22V RIS e
WTWe, ERERTY T OT v EHOMHEDOFMEIL 12.6%, RiE= U T OFEEIL
52% T o705, 2017 FEOFHAETIE, HFEEFRTY 7 TFEL 154%, Rk 7 TF
¥J14.3%D T <~ EHHOWE NI SN FRHC T~ BICH L TR FRBEFRET U 7T 13.0%,
BT 7 T112%THY 5= 7T OPFEE (ERERT Y 7 :3.5% Rz U7 :2.6%)
ZREL EFEDY 2016 FEN G &k, AHAEDEEMINICH D 2 & 3R S L7z, 2016
FEOPHEIZBN T, FRERY 7 OKEOERWVHEM LT, BRE, P10 THEH
WNTALT ~ERMR I 4, 2017 FFEORHETH A AT ~EDKIEDOEOWFIAHLE TSI
X E RSN, BEANCESE L QWX F T ~TOWE L, 2016 4 F T 1%
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To IR UNR LS ERE L TN 23, 2017 FFEDIRIE= Y 7 COFE Tldfi b HE O @O A
HIA Tl 9.8% & Fdk L, WA DEIERSHIFF S5,

BHTA R TIE, BHEEBO T ERNMELS L, 27 vERX T T Y EOAET LR
Nz, 7<%, a7~%, ¥FT7vEOWEIIFEELEBBREKE TH -T2, AV A

WZAEBFT 22T 7 <X, 2010 FOEWHKIROEEL ST, 2011 5 OF A TIIgE
23 0.23%I2F T Lic, Z0k%, #EITP 500 EE LTV e, 2014 FEOFHA
TIHHEORED U, HEBMLIRRIRE 22D 0.19% %8k L=, 4%, 2010 FiCiZ ~7=
B KILORIENFOE L3S, ZFT7~EDEBTICLREEELRIFT O L HE
WENDTeD, TOWEOHBEEZE=2) T LTV ZENEETHD,

FIZT VL AT vEDOGAPMER SN TWDILEERAERSY A FTlX, 7~THEL
ROBEIT 17.5% %~ L, FAEE (32.0%) i@%ﬁ#otomﬁkwﬁbf7v%ﬁ@
YRR DR/ NSRS Z L, FRZ KRR WA AU B W THHADTHRNEE Th - 712,
HETA L ETET~ETOANHEL, a7 ~ELOY I B ILEDOOAMITHR S 72
STz, Flo. KEOEONHEHSIZENTH 7 v EMEAEDOE T ORIBDFER I 25,
A FRRAVRIZBIFN A CTh o7, Z OWHRO 7 ~ 5O 54 = ITEWE O T &K
BEFPEELRERE LTEZLNTWDN, O FIRBZEL L TWRNZ &b, K
IRSFEE U rTREMEDS @Y, 2016 DR E TO 5 FliE, B OO KIBRAMFIF
EVIERDITHERE L, 7~ EIZ L o THERBREESRM & 72> TV ahy, 2017 FEEN G IHfE
AIBBRLREVMEI N 8 D, 34T DD & KR E DRRIZOWT, HRTIMERD D,

REA MIT~EOMBEETHY . RV A N TESET L7 v EIL—HFAETHENK
U< EEFNRRE WV E W) B Z RS, 2015 FEEOFE T, 7~ EDOWEN 5.5%%
kL. THAEBIAALAE TRARME 278 L7225, 2016 AEFEDOFAE TIEL, 9.6% & 008N L 7=,
2017 HEOFETIE, 0.5% & ZIVE CORE CRIKMEZFLER L7, Y- OFEFED
FELLPEADLTEBY, FEELTORWKRS S LT, SHEHS LS T H /N2 R
v FIROFAEDEEIR > THNDDOHRTHY, TvEHZOLONRHELLTLE D faik
N5,

FEHICALE T D2 aEF LAY A P TIE Mo S YA b Eo@fELa 7 v EDHRT,
TG EBRT OB RE SRR D, R4 ME, T EBHORESARMESGD TRV
Ik TH Y, FEHTROFEEZ FNT 9 FAER SN TWD, 2017 FEFHAETIL, 7 FHOT
7%%#%;éh AT ~EELY 2aUFa T ERRERINRD T2, 2017 FEEOFH

E. VGBI A OALENZEAL LT 2 & T AN U O FRAS S CIIRRE & FEfgRRIC
ﬁ%ﬁ%mﬁﬁ%ﬂtoNHEE@%E?Eﬁéﬂt?itw%@%ﬁﬁam&v?ﬂ
UIUTHIN04%, VITTHNR02%E . ENENOFAEE (VI BEVE 49%, <Y
NUITTY 1 4.0%, VIVI7Y 0 1.0%) L0 HIE<, T EEOMEIX 2016 I
RTWAERICH 5723, S EHAOFEHMLNKRE LD DT ETIE o7z, 2016
EEOPFEIZBNT, U v a U THANO/NS ot o RS CHRALBLER D R S vz,
P aIOAESIEE D LERES(MIE, 7~BTHEONMICHLEET D L EbN DA,
B S TIXAMAR IR TE TR, L, BESIERESMICT ~EHEDO5
IR B E AT T AREME D B D72, At biflkie L THA ORI A BEHR L T L ZER
5D,
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4-1. EYAMHIRT 27 IEHEOEB D FHHED LLE, Z /IS FE{E(2009-2016 FERABLYEL) .
ARIZ 2017 EERERERERT 2L, REFLZ YA TIEIHBRBHRN S EHBZICHEL
FBRSEOHREOHZHBILTVSEENHD, TOH. . BEEOHELHETELVAET 4
(2009. 2010 &) £Fr< 2011-2016 EERET —HEEICTHELHEHL -,
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2) BEBAERER

AERA TIL, &V A MIERE Lo KA ST RN O 4 5osk 3 2 KA 5 AR
A & SR AV ORI E O RE A AR T D720 D T A A (K 100 m) & FEfE LT
W5, KAFEHGRAEIZBNTIE, BV A FClid~var 7z é Liza 7R,
HBENY A NTET 7 A%, FE THYA N TIE D AR, MY A N TEZ 8 2
HE LR AU THOYE., MEHBEY A NCRAVAEKELETIEY - Y XE7 %
Hlbh b LTEAR U ZRE NP EB VRSN, BEEREYTA Tl AiFE L F
BRIZT > 7 ADMZEZTER LTV DRI SR S iz,

TAUVHBETIEH, FRIOESNSHAIHT THET 1 v &25% T, 74 12h>T—
TE D REBEEIC 50 em TUJ5 O FIEH A BLE U 7N BT 2 =5 72 VE e Fl o> 5 2 ARGt
HETHRIZK L TR L TWD, 74 VllETHOILOHWET —& 23, Ak
V2N 2 i DMGER AT 2 (MOERERTE) DAE L mOREAEZELE 2D 5 4
MoOZELER L (K 4-2), EWYA N Cid, BEERBRICTHE T A > O F RO F0 2L
B C~ar T RERINTZN, RHET A ORI OMAITIZ, 2016 FEICHE_X T
YT DOMEDMET L, SE)NYA R T, HET A ORI Ty ) R UES
ETTANRAEL, ELLHET A CHHMEE T, 77 ABENHER SN, 2,
2014 ALK, AT A RS O IPAICIE, WA AR T D HERE O 4B 11
RS TOZRUWRI S ESE L TV D, AP A P CTIIEROMEE TIZX VFREY A E
DR D AIENZEAL L, Z DOKIEEALICHIGET 2 L 52T 7 AHENHANCBE) Lz,
FRAA~FEE) L7 T 7 AR OBEIZZ D OMBITEEO b b OO RE BT RO
otz FETHYA FTIE, FABETA LV DIEWFEPTT T A « 1Y ASEOEER )
RENT=, 2017 EE DT CIIMERTE & £ KIRE OWEIZ B L - 1= 2RISR S e h»
ST, T A N T, BIFERBRICA XU OB PR Sz, 2017 FEOFAE
TR & B KRG ORI e B LIIMRB SN2 o 7z, REEHE B YA R TiL,
BIAERIER, AT A OF BT L 0 RIS R XU ZHOBEEN, ANl ¥ A%
DOFEEDMERE S 72, 2017 FEOFHAE TIEL, 2016 FEOFHAE THEN K E D LT
720 77 A OBLEEDTMAITHMN L T e, BEERET A F T, ol b~ TRV
HI7A42 ($ 130m) ZREL, EHPFHATT Vb7 A OERREEOET 2R L TV 5,
2016 FEEDFHAET, 72 M7 ABRFHR L TWVD Z EDMEER S, 2017 FFE DA T
b, T2 b7 AOWEDRIEITIRD SNienoTz, T2 b7 ADOMEKOERE LT, #
BRNMEORELWMAKEDEEL TV DAEENR S D, /o, T M7 ADOEITFEIC
EOZEEbREWH, SBOMAERELED, E=F ) U 72k LIER L T 2
LRk BEND,

BGARRICBWTHERT REFROO L DI, BIETRH D, BEEET &3, MEE
Rk 5 KRAEIOHEEN I L, BEHMICh > TRkt T 2815 TH 5, TD LD RN
W7, BEIREROREARARSOBD 2B & InFREIC O RS REENREL D, 2017
EEORETIE, EWVA PO —ERICBWTHEEET O X 5 RBmAHR SN0,
TaE L, FHL TS BERND S,
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GREICRBWT, KEERERE L E LT, 2EICGHREY 1 & 26 SPTXE L, T=
2V TEEL WD, TELHEEBEG T, 6 DT OfEY A FE2EELTEY,
2017 AEFEC 10 [ H & 22 DA A2 Ehii L7z, 2017 EE DO T ~ T4 i OV A O s 8 (1
) IR LB Thol,

(7 ~E5ERER]

JEREMT U 7T, IRETRESN TV T Y LER/HR ST, 2016 FEITH
RN R ROFEEZ X HE M CTOM MK T L7 IRREDS 2017 4R ke L T 5 Al EE
HERH D, BROBR ORELEZ =KV A Tk, T~EOHEIL, FERERTY
7 T13.0%, BT U7 TI2%THY, H VT OVHME (FERERTY T :35%, 1R
Hex U7 :12.6%) K& ko=, £72, 2016 FFE £ TIEZ F 7 ~TOMEIL 1%
T2 7R URBEDSRE VN TUN2 28, 2017 4EFE OFAA Tlt. %%%W@%m%ﬁ%ﬂfigw@
FUEK L. EEND 6 FHANRE U CREE S mIE M BRI, REAE
BEY A FTiE, a7 ~ELNY I EILEDS ﬁﬂ%&f%ﬁ T~ EHOME (17.5%)
IE. FHE (32.0%) X0 IR Tz, B L R LT T~ B O AR OME N DS RERR
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