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Summary

Thisisaconsortium projectthathas been consigned by the Ministry ofthe Environment

to demonstrate the largest 2 MW class tidal power generator in Japan at Nar useto off
the coast of Goto City, Nagasaki prefecture.

The consortium consists of  Kyuden Mirai Energy, Nippon Steel Sumikin Engineering,
NagasakiMarinelndustryCluster  Promotion Associationand Openh ydro Technology Japan.
The purpose of this project is t o promptly put into practical use, a tidal power
generation systemwhich has low environmentalimpactand which will operate seamlessly

in Japan's particular weather and oceanic conditions.

The project period is scheduled for fiscal 2016 to 2019. The main activities in fiscal
2016 are as follows.

(1) Investigation of tidal current, soil quality, biofouling

(2) Consultation on acquisition of license

(3) Engineering of the tidal generator system

(4) Initial procurement of components and parts of the tidal ge nerator system

(5) Tidal flow simulation

(6) Communication with local stakeholders

The consortium gained the understanding and cooperation of the local stakeholders in

FY 2016, carriedoutthetidalflow,andsoilsurveysanddecided onthesiteforturb ine
system installation.

In addition, the consortium has engineered the turbine generator, begun detailed
design of the foundation structure, the installation of the subsea and land cables,

and is developing the installation method for the turbine system.

For the next fiscal year, the ClassNK & certification, grid interconnection,
consultation on construction plan approval will be undertaken and procurement of
parts and assemblies of the turbine system will continue.

This projectis a collaborative proje ct between the Ministry of the Environment (MOE)
andtheMinistryofEconomy, TradeandIndustry(METI). AttheDevelopmentStudyMeeting,
the consortium made a report on progress to and received advice from the experts, MOE

and METI on the project.



% | < ™e # Ned & «ti »D =™
= %owefie® i d o=mfo —yLs <« i D — | &
<« i 2D — < <71 1D co— & -8 AL
o= ™y Y ke 0 T#EN] e/ — 2L | 4 <| of
L o7 - | e L 9= -V %E % % Nef | <
Yake % — - oV o evrd A1 < 4o
| - %3 ™= - 0 ° @Y —
L ws Lf = — 8 - o f— oy o™ o @Y —
- Ao sd <aq> | L v oz 8
- AL 8 L A<l 17 - -
8 DKi 8 — SERLE «fi o5 ' fiad
Vo qVe - - 18 8 - 8 - 8 -
AL SRV
2. —
2.1. —
— - 4 54 £ | s 7 F™<n 0> 8
«fi oz« fi - 8 - @a
e odKkfitme N¥<t. © 0N 0 Rfi Yolkod «fi 820« |4
s «fi 0= ' fia 8 8 0d 00 % L ™y kg
<t i 2D — N Y ° @Y F o AL A L—
# Nef| 2.1-1 °
0 %8 4 Yol o k" 20 THis © vt +— -
= TM=8 0 ) P pm®dt 1 4L o= ™o
y §
v RIBE
8 Ministry of the Environment 1 k™ 0o
¢ c
- A - A <— 8 < - A
- o - -0 - - 2 - A
FYe F Y FY% FY%
2.1-1 -




2.2.

8 26 7 8g <41 D
hedibor td Ve # — 0
o @vr— L el_—znNofe 28— | ® —< %9 # Nef ¢
- A
n 4L < oy —
W LR I S I
— - = ™M= 4 -8 £ — —v E—
<aq>
0 — - 1Y —
S IR N T R
- % Vs 8 s r%t - LA
&) r—2/3T-|| 8 8 —
- = e SOE DL
4L A-||9
sy
n — - 1V
- - % %8 0 Botd=™|1s-=™=5
wh= - 1 afe
0 -1V
o ®vYF — 4 A =8 - ® )
wafi g ~ % 98 < - = ™M= Ao
2 - 1
— - 18 < — - = ™M= <
2>
«ioas " fiar A
n — 8 —
8 = 4 <S— - % %8 .
L -8/ — 4L 4 0 n s Ki iy A A e
0 1/, = —
8 — ~ Z£ %8 — O = - = T™M= d ™8
— L oy 0 17 - - 4L Aeqve
+ - - 8 ckear A L 5 evr— LAY
<< l-s — 8 - o AL Ao
) n I Ki — - A-”



-

° @Y — 8 n »DJKi i D
pom=me oo
d — —
ODKfit mmre ¥ oV - %t
fastfoqve -1
o 8 — dL A.”Q
SIS I
° @Y — - o= 0
- % %8 — z A2D8 8 ¢ fi
Afssl-s —z Al fiaedad
~ T™M= A."Q
- - o
o @Y I — - % Y8 o) 8
4L A-||9
ok "2 Tfie A
z ¢ AL
-8 - O S T i -
o i — - o= A
<— - 1
8 —_ l—:TME|8 —
- L v oz Aq-
AN SRS PR
AL A.”sa

z %8 »DJ KI —

Looeoaf =
L =8 A 8
L afeqve
o> r~ = ™M= 4] 4
= ° @Y —
eV o b T 3. T AL
L Assl-e ok
[l == ) L ™8
- 4 o%[l=8 r



3.

A

-
31. & < ov —
3.1.1. —
|8 o0e: 2 — | 5 o td =2k -= ™
= — ¢ mm) | wmfi | o0 ™9 8 ~%™= |8 @ces ' fireh! fi @3
onb # — = q==Nef<™e £Nefo/ —v ke A%~ -
~ = Nef — T L Tmg £ — —
vV E— — q#od— <Al <% —  #Nef e |
— - A-” A da ke DH— d eo
L erNewqds &£ =—3¥.0Tfir 1VogMe = —%oo "fig|s
—V E—«fitfivofiak. ¥ @ —V E— 8 % =
m=— A yoe - - & k= — —«fi ¥
fiwesfiak. ¥ @— Lo gd=™|Vv EeNegy= A cfi ¥fiwoa fi
~Kk. ¥ @ = - =V Er Vv embfie —' @i
25 BN R B
-8 = —%.o "fig]|s — ge= Fd{zo 0 -fii -
L v k- - N VK
3V e % | e - - A= k. > omd AV E-s
- - J ¢ o mmbfi @ k. ¥ ®@- = ™= 0 e 1<
O I L AT E L
312.@ce ' fis 2%t
| 0 «ti 2> —wdsholod i<~ A
%0 %Ne] © < ™e <« 2D — |8 ™4k 2D 48 <
- o%g — ] o — 0—0' eJ %N |Fr psE>
— Y% -  tq]V ks L | <™e 1 <% ™
Y o8 — %] - = M= — 8 o «fi #fi wa fi
~k. ¥ @8 4 A=% =%—  %Nef° 1dr-=™=]|58v e ¢fi
a) 8 8 — % 4= 0ol <#£8 o fi 8fiwo fiak., ¥ @
e L &
ZOD® wafi 422 4 — ~=x™M= | td=™a™ L oy Ls
/L Y%l L oy 4 - L A< - # Nef ©
e AL - - Ao vt
—Z) @ wafi %  #Nef e — - |4 — J - %1 Y
9 I A I oofigfiwsfiak. v @k ~A]>
@ fi)z|s J +—r ke ooz N Nzoamal
e T I e R B T
4 % Nef| z L 1L o= o1<sd AV E- td Vo

6




OcEJ!

fi » | - %= — 2Nefo *o. eR— <t i D —
25 4 -8 12,000km- T < 790—  %Nef| 1 < % Y@ P
fisz A %o %Nol| © 2011 ~v ' fi@ces ' fiy e@ces'fiy
- | <«b T D%t ofi $fiwe fia—V E— —oof
ol Ve rd | Fo 0 % ~o0f V92013 - e@cey!
fi)—0d- 5D - «£i 2D ¥fiad EMEC¥% 148 z L k=
— «idd— vesifiadsofVoecesfirs r8 | 0
L s o 4 RS <«b i 2D - B™M= o A
Je™|eoqvVe z 9V 4 t AV oeafi ' «i 24—
L el 4
3.13. — —ommh fi @
Li#] 8 313-1r Aewmbfieo — & eo | 2
—V ks - ke ¢ @ = ™= — 00 mmbfi ®
- M=y
k. ¥ @< <« i D —«fi ¥fivafiak. ¢t ®f ~ | =
o]V Es —ombfi®@ 8 8 sako. Ol | ~|ff= o>



3.13-1 — o mmbfi ®
o mmbfi ®
Marine Scotland Licensing and The Scottish Government; Marine 2012 @« P
Consents Manual. Scotland v ' fi @« ey ' fi» Y iy
X
ConsentingGuidancefor Developersat | European Marine Energy Centre 2015 @)
the EMEC Fall of Warness Test Site <t i »d %fi a5 EMEC Y i
Guide to the environmental impact France Energies Marines 2013 |h' fi @
evaluation of tidal stream h'fie«nodv' fin
technologies at sea h' fi @— <1 D
Environmental impact assessment Innovate UK & British Standards 2015
for offshore renewable energy Institution
projects 'E Guide =
Consenting Processes for Ocean Ocean Energy Systems OES & 2016
Energy Update on Barriers and International Energy Association
Recommendations IEA EnergyTechnologyNetwork OES
| s RT — <t i D IEA
% =V g # A
ConsentingProcessesforOceanEnergy | WavEC & Ocean Energy Systems (OES)| 2015
on OEA Member Countries <« 1 O -
J L e NPO
Siting Methodologies for Pacific Energy Ventures, LLC on 2009 |= o
Hydrokinetics; Navigating the behalf of the United States
Regulatory Framework Department of Energy
PE = o' © <«ti ) Yl
- L [y
®@cpe. fir—  «ati 1D - | t v A cfi ¥fiwoa fi
~k. v oL e Y%Nef| L <V @ces ' fivr A =—o wmbfi @—
L - fVewl fieces ! fi) % oV o mmbfi ®f z L o5 —
2 IE RS R R LR Y —k. ¥ - #
- - %4 % ol mifie %o o tq=%qe 8
®«D Hfi =~ 8 sy km o 8 8: Aol fias

8




—k. ¥ ®¢ d ~=ms L tdl=™93VE ¢ um
fi afize 2ks< rq %o =" zi#ENfVEs 1 q{ -
%o d=mo
EME@: =V o wmb fi ®| EMEE YO Owml 8H0Di 0K: Dk @Z —

- oV ommbfi @ENe| | —0mmtfi@| v’ fi@ees' fiv— % A
L = e #| 008 EMECY @) ¥fi 42 #— - veosid
ezl % e ke dwesme Lz %oe %o
: gl fias l @. ¢t @0fi) 8 . - 4 5 EME
z2—v @ —«fi $fivefiar 0 %— 4 o= ™o
h'fie4nedvifi h'fie—  «ti »d -k = 1A Ve
hfi @ z 194 - e=2—|er A %t -
- {3 < EVemmifi @ N ° | —0 mmtfi ®] ot 008 Ak
Aq A4 —v E-L tdve L — # — LAV
I R
ave - comvess A4 doekeowd ez mfe g
ocey ' fivzg 1 d=m™ - Vel #Nes o A L
A- evr <s 0 - | 4k J A Y% 19 =™
Innovate UK —ommbfi®@ |8 - A - AV E-
00 mmbfi @< == tdve - oV eombfi®o <| F 8l — @ mm
hfi @ | —k. 2@ | - ¥eoTfin 1 [d=2%ds N )
«DJ Hfi ~ & Preliminary Environmental Informati  on — 8
8 <z gl fias ™M= —g oo Tl 4 [ =™o
—%eo Tfiz|es 14 L AV E-VHe=% % -
i%lzw_“g
OceanEnergy Systemss =V = —o wmb fi ®| V # Nef %@ 2016 -~
< o= 1A Ve mmbfi @ | - -V = %Nef e t v
=~ —ommbfi ® -~ o «fi ¥fiwe fia— -~ A L—# Nef ° — ¢
hfi ®% ¢4 v —| 2015 # Nef ¢ OceanEnergySystems- - 3A™= — i ¥ i
vofiak. ¥ @ 4 +—r ke Dtir=™= 435 k™[9] —0¢ mmb
i@l o edfitfivwofiak. ¥ od +—= k. >wd = Ocean
Energy Systems =- =39 e~ [Fd=™{vEs 3%~ oV @ mmb
fie<s| o2 of=ke dwdo=m|o , — | Tz E—«fi ¥fivofia
k. ¢ @< Ko ¢ @ 23™= — - 4L =9 2016 - ;
i v OceanEnergy Systems-  # | ® - 0 8 4 — wfi 2 ¥
cod ™M iy —«fi¥fiveafia— L AV E- 1 Fo
o=
0! o — <t i »2 (DOE} |Ff = I4||\/o_r>fie|8-(oie::::»‘¢‘|
mzi< "zi—  — o < — % =Llpos 4 % 0



| mo=Ll— e — - sotd rolka ™< ™e # o «fi ¥
fiwofiak. ¥ @ Ne| | <~ = ™= o= ™
oV =—ewmbfi®@ |8 — 4 - | —«fi $fiwofias
ke 7 ®@%  #Nof| 1 sd c=m™|9 o150 —o Ko D H—
% - oL < %E % e mmifi @ f— 4L 4== AL
tYo%|ks 4 -8 - ofi $fiwo fia— 4 == ™p
F—  %B™Ma=lNe| 1 gd =™
3.1.4. — - A
0 - - & <= Y — ¢ o2& [y
3.14-1
Meygen Phase 1 Atlantis syl five @ 4 |e@ces!fio 86MW | 2015|}4
Resources |t fiv oD h ves = | afis' fish
Ltd 31 i 0o e
Brims Tidal Array OpenHydro | © 3 k fi + wm . @ty fiy 200MW
Limited Adf fi ©0d e~ AD
Seagen Marine A wafi =« ¥7 ho PR ) 1.2MW | 2008
Current DA ffi DO | @, fiaho
Turbines vfi S 3! R
Ltd
Admiralty Inlet OpenHydro | 0 D Kk fi £ wm) . 0! 600kW | 2009 2014
Pilot Tidal Project Ad [ fi okt vo©
European Marine @ty fiy 2004
Energy Centre 0d e~ AD
Fundy Ocean Research S 20104
Centre for Energy hofi ¢
Sound of Islay Tidal 3§ i @ty fiy 10MW | 2015
Energy Project
- ok. ovey & o= ™] o

10




— < @D Hfi~ar=™=
td v — =% 0 - 8 AL oVt # | 0™y
4 kL AV E-~s 2>2— % 1Vt A AL
voud - # v < z e -%M=—7) @
-fi <— AL [y
3.14-2 £—20 @ wafi
Meygen Brims, Admiralty EMEC, Bay of Sound of
Phase 1, Scotland inlet, Scotland Fundy, Islay,
Scotland Snohomish, Canada Scotland
USA
U U U U U U u
U U U U U U u
e la o Jululula
U U u U U | U u
U U U U U u u
>—  rm= L | & 0 — 8 | # -
14 v J </ — - %0 Ao Lle Fz20 @ wfi
— b pweador o wm| e - Lo [omy
- Yo o8z gl fiaeda% =™y <-4 Ne| —
- e~ | - ™I <% 14 - =™y %200
oA e
0Z @ wfi — | & OO0 mm ~ |Ff = o % -8
FA™ME —7 ) @' wafi | & —s ke D oV %[ = LI
E
72 ®' wafi 2— L [fwrA{VvE-8 fiH Dazelfia| ~ 2
R R Lk
nos . - = ™M= ~ o el fia
n - = M= : o fia
n - = ™M= - = : ol fia
a J - = ™M= —ho¢J:zfiad @
n - = ™M= - @y GISd 4L - —

11




n - = ™= As d/ — — o ed =8
< - —
3.1.5 <:nal fie
- R R s T
N L o S O
8 | 0 8 | 0 LA ™ 3%
2y R SR E L
t < t 9 e o r | 8 o fi =8 8 Y%t 8 — t% 34°
Vke OVels %1 0 L~ Ao
n - | e-—
8 8 8 F%M™M=z gyl fiak, ol b % g =
foudl - = o % oy o es=me—
z1d  ~Aq>e
neaKE e e e
»O K 0 — 0 LA -~ — 2D KiiDy AL
-8 0 — % A %zewnd Ao | t 4 v
L o fvbke o =— 4L | Sy K o _
wo o™ e | o R
- 4V E- = 0 - AV E-s 0 <
~o1q rolkoms
q s — 4—  =m=_
4 fiYe - 2%™M= — 0 L = <d -8/ e ™
| e SRS b NI S
316.2 nal fie
e A -
L - -8 - 0 L el < £2Neffo/ —1 |8 -~
8 8 < — - =~ ™M= _ _ — ,_2/3TME| —;fN(_,.”g
< o= 8 10" tkade- A - L& - A{VE-~s
- caatied ad wNfedle 2 BV 2
=8 — — 4L A-”—-— =9
# t A mat oA L - Ao
N aAdy A - 8 —v k-
a < — AL A-”\/ k-~ KT2)r t=zo00' 4 A-||}2’00
n no— - L aAfvE- L avreo
n - 4L AqvE- ADCP

12



A\Y

Aol fi -

317.3<s k

2| s

® mmb fi
z ﬁqi
V 8

O = ™

fi = d

2| s

K.,._ QQ(—)SI_

Nef| @

_I__

>~
0

Lz5 @' wafi < s/ 4. 4 -

- A irs% #Neo

13

_ 5 -
e e —emaiic STERETEE
- - - 4 = ™ ke ¥ @8 8
= VoK. ¥ @ =™= |58 @«d Hfi -8 AL s
- e®<™e ~2%TM= 2424 | c=™| 1<% Y[ VO g
I I T L R
4 -8 - z— & “o¥%f E=™y <% 2
< o= 4V 8 — 4 wd-d e
—v E— — - A-” 8 8
Y%Nef 1 & =™ - nz pal fia de
- & L F0 4 1% ENfe Ve a
428 «fiH" Dadne k" 2 Tfid A{icze +-



3.2. - - t v -

31. r~%M=s z =™ T I R VA /A
- s | i I O PR C L R
R VLI L N - R L R

# Loom o wo=of N lo—c 2 o= -
:TME| |If¢|_| 4L e < oy 9
Ve - £y =™

o m%k™= | 831 #qV - %1 | A==0Pd c=™| 1<%
ey —27 - ~ Nef| Fevwf = L bl s< Vo | 8
8 - L [ Ve 29 | = 4 - 8 N 8 -
Al fia - & e # Noj| ©

- - | - 4L -8 - | 2 3 - eV ks -
# +— % - Fo%[V | - - A isseve
321. < -

14



- %1 8 L 321-2s

3.21-3~F

AQ

R

BE

’E

° 49'07.4”

° 54'37.8"

St.3 (&)

° 55'07.9”

° 49'08.8”

° 55'04.4”

St.3 ()

° 55'06.6”

° 49'38.4”

° 54'03.8”

St.6 (%)

° 55"13.2”

° 49'58.7"

St.6 ()

° 55°11.7"

15

HA Gl R ()
HRE HRE BE
L 32° 50'16.6” | 128> 54'55.8” | 32° 49'25.3" | 128° 55"16.9
L2 32° 49'03.9” | 128> 55'25.5” | 32° 48'12.5” | 128° 55'46.7
L3 32° 50'53.5” | 128° 54'06.4” | 32° 47'53 7" | 128° 55°20.3"
L4 32° 50'51.8" | 128° 53'32.7" | 32° 47'52.0” | 128" 54'46.6"
128° 53'00.1” ° 49'56.2" 21




3.2.2.

- %1 8 — 4 322-18 322-2- A>®
3.22-1 8 -
Yo kP fi » D fi
? 1 s T TMEB"J”- ( .
(4 )| 2 K T P
8 . 2 ) B e,_|8 i
3 ( 8 ) ™= d g
Ys |- kel
4 L ms 1/2 Ye |F
K fielf . ( 1 8] 3% A 1mie
5 s DK 1 |12 3¢ —2 %
8 2 ) % e o
2 8 ) — 8 — d
J— AL eQ
4 N Yo lkP fi » D fi
. . g| 4 ™= 8 d
. f = 8 ( 1 _3 (
AL 5K 1| b
8 2 ) — 8 — d
3 ( 8 ) — L g
ATEETENE:
4 ™= 0.5m
( { s 5m — 2 Y| 1
o 8 Sy K 1 =% 2t pJ# 10 —
2 %~ {4 n AL
8 0 e
2 (¢ ) - ] - 4
eQ
Ys |- ROV ¢
s ? 1 SOL TME8|r |— g_l-
2 S K O A
s > ) oe. zfi, @— =
£ e
ziJy fives -~ H
4 o
( n ) (28 21 (2K L e B
8 1
! ) ) —- = n |8
e-" pROL = A
i
8 4 1/, |L J AL
( 5 . /|- ROV 4 s god
2 ) ) ™= — d a0

16



3.22-2

- = - @_TM-”
= +
3 8@ 9 - | —
(2 8 ) 8 8 8 AL
as = |3
JL @_TM_”Q
Y - —
d d
2 DK L eo
n 2 1 1) 4 - <V N 8
e-" pPROL ™= A
i
IH .
. M, -
2 ( ) JL_”Q:I\/B ,_| Atag
=L ™ e 9
4 AL o= —
( . 1 ™ Zi | —
2 8 DK 11 . o
2 )
d
° T T
2 ( ) TN E
ge'fia | +
5 Adoqve ;
reo | 2 ( ) L= Ineere
AL e 9
,_2/3TM=8
LA DU
? TR

17




3.2.3. —

| IF4 AAQ1183 JFE= » Pfi v ¢ « 1L Tws
- Y= L [ Vo g Ve Pfiidf L s 0.5m &
12 s m— | 1L tve Lofyo
- %1 1 L 323-1- A
323-1 1

™
&

HH WE - DIk

RTE ) S AKTER £ it L K
AL ) | iRt 3.2
K %18 H K 3

KA A PRIE [pH] | A KB
i (Do) ) 20 H K E
#EE [ Turb ] 206 H A2

..................................................

pulp -

rymua 4 la 258 H K E

f (bR A BR & [CODy, ] JIS-K-0102 17.

5} o ] ,;,-.!.._ Foo F“‘LL’.""'{'( = Iy K=

¥ iElir e i [SS] A 505 f1#9

g HWEE [Turb] JIS-K-0101 9.4
‘/—) l"i—.:J

IN R— R KER AAQ1183

3.23-1
18



- | 28 11 9 ®#10 ~ [ Ve — 4 323-2

- A9
323-2
pH DO COoD SS
7 7 7 -0 fi ! 4 h': ;‘ a 7 7 Y 7
(m) (m) (m) (8) (mo/t) | () |(ggb)| (FTU) | (mgit) | (mglt) | ()
0.5 22.2 34.30 8.2 6.8 95.6 3.2 0.2 1.2 <1 <0.2
St.1 19.5 38.9 20.0 22.2 34.30 8.2 6.8 95.0 3.5 0.1 1.2 <1 <0.2
37.9 22.2 34.30 8.2 6.7 94.7 3.7 0.1 11 <1 <0.2
0.5 22.0 34.21 8.2 6.9 96.3 3.9 0.2 1.3 <1 <0.2
St.2 8.9 17.8 16.0 22.1 34.21 8.2 6.9 95.6 4.6 0.2 12 <1 0.2
16.8 22.0 34.21 8.2 6.9 95.8 4.7 0.2 1.2 <1 0.3
0.5 22.1 34.28 8.2 6.9 95.8 3.3 0.2 11 <1 <0.2
St.4 18.9 37.7 18.0 22.1 34.30 8.2 6.8 95.5 4.0 0.1 11 <1 0.4
36.7 22.1 34.29 8.2 6.8 95.5 35 0.1 11 <1 0.4
0.5 22.1 34.27 8.2 7.0 97.8 4.1 0.2 1.2 <1 <0.2
St.5 18.4 36.8 18.0 22.1 34.27 8.2 6.8 95.9 4.6 0.1 12 <1 0.2
35.8 22.2 34.27 8.2 6.8 95.7 4.7 0.1 1.0 <1 <0.2
~ TM= — Ld ~
-~ = ™= | 16.0%20.0m# N © 4 4 | EFdowl ve - =
= Ld
™= | 22.0%22.20 % N 8 d - ™| psE=2 Efdowf Vo
pH 0 fi | 82  #Nge =A - 7.8w8.3 FL A
#Ng v ° DO | 6.7%7.0mg/Ls |  95##98 # N ®
o Yo tq=™/e
k'fiesfi — <oje-.. hoi als32%47gglL # N Vo
— <04 D | 1.0%W13mg/Lz N & = A — 2mg/L
e A #Ng v° 4— <o SS | & = 1mglL
#NJ VoSS 900 4— <o | ® # | 0.1%0.2FTU # |
0.2 w04 #NJ Ve
~ ™M= L
- ~=m=]s - soffeo | Llfow v
B
J —
- J - —edt td{is% 5™ < o=3
8 8 8 i - =, <d - 4L = ™My — 1< Mo
L Ly Lo - = — % Eld=2qsA | L o
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- | 29 2 6 87 814 ~ [ VO — 4 323-3

- A°
3.23-3
pH DO CcoD Ss
7 7 7 -0 fi v v h': ;‘ a 7 7 ! 7
(m) (m) (m) (®) (mglt) | () | (gg/|LQFTY) [ (mg/l) | (mgll) | ( )
0.5 153 34.64 8.2 8.1 99.2 15 0.0 H H H
St.1l 20.0 39.9 115 15.3 34.65 8.2 8.0 98.5 6.4 0.2 H H H
38.9 15.3 34.65 8.2 8.0 98.4 55 0.3 H H H
0.5 15.9 34.62 8.2 7.8 96.4 3.8 0.1 H H H
St.2 10.1 20.2 145 15.9 34.63 8.2 7.8 96.4 4.0 0.1 H H H
19.2 15.9 34.63 8.2 7.7 96.2 4.2 0.1 H H H
0.5 15.8 34.60 8.2 7.9 97.3 55 0.3 H H H
St.4 19.0 37.9 18.0 15.8 34.63 8.2 7.8 97.1 4.5 0.2 H H H
36.9 15.8 34.63 8.2 7.8 96.8 4.7 0.2 H H H
0.5 153 34.64 8.2 8.0 98.5 4.6 0.2 H H H
St.5 19.1 38.1 12.6 15.3 34.66 8.2 8.0 98.4 5.1 0.1 ‘H H H
37.1 15.3 34.66 8.2 8.0 98.2 5.6 0.2 H H H
~ TM= 8 — Ld 1 9 =
~= ™= | 11.5%18.0m# Nef q 4 |  Efdowl v -=
™= | 15.3%15.90 % N 8 d - ™| ps$= E|d o %S Vv opH
O fi | 8.2 #Nef e = A — 78w83 L A £ No
J Ve DO | 7.7%¢8.1mg/Le |  96#99 # N @ 0
1 = [ . .
Yo tq=™/e k' fiesfi — <oi-..hei al|s15%W64ggl
#Ng Vo
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3.2.4-28

3

-1

| 23%48 # Nef s

Ys
Ys

IL

- %1

™

o) 8

0]

™

k' fi o fi — 4L 324-18
— L 324-3- A°
] k' fieJsfi— | 3,357%76,048
£No VogvVs - == # Vs
< 009 < == £ ™
~ 23 ™= Nauplius larva of Copepoda =
A #Ng VO
3.24-1 K' fi v fi
: ’ St. 1 St. 17
2 (42) 2 (47)
3 (6.3) 2 (@47
37 (77.1) 37 (86.0)
() 3 (6.3) 1 (2.3)
;- 3 (6.3) 1 (2.3)
7 48 (100.0) 43 (100.0)
665 (4.2) 47 (1.4)
499 (3.2) 93 (2.8)
( / 13,013 (82.8) 2,905 (86.5)
) 1,289 (8.2) 296 (8.8)
/= 250 (1.6) 16 (0.5)
7 15,716 (100.0) 3,357 (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
(21.4) (17.2)
o C ite larva of Ci ite larva of
® () (11.1) (14.9)
Copepodite larva of  Oithona| Copepodite larva of ~ Oithona
(11.1) (10.7)
1: 8 — — [ L Ao
2: 0 10 — 4 ey 9
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/

# Nef 8 St5
-~ Nof Vv ©

- Nof Vo |

[

tok' »e



; st.2 st.2
3 (8.8) 1 (43)
2 (5.9) 1 (4.3)
24  (70.6) 18 (78.3)
( 2 (5.9 1 (4.3)
/ 3 (8.8) 2 (8.7)
34 (100.0) 23 (100.0)
1,509 (9.0) 240 (5.1)
480 (2.9) 34 (0.7)
13,716 (81.6) 4,251 (90.5)
( 686 (4.1) 34 (0.7)
/ 411 (2.4) 137 (2.9)
16,802 (100.0) 4,696 (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
(25.3) (17.2)
Nauplius larva of Tk C ite larva of
s ) (11.4) (14.9)
Copepodite larva of  Oithona
(10.7)
1 — — [ EVND
2: 10 - & =V e
; St. 4 st.4
1 (2.4) 2 (5.9
3 (7.0) 2 (5.9
31 (73.8) 28 (82.4)
( 3 (71) 1 (2.9)
/ 4 (95 1 (29
42 (100.0) 34 (100.0)
299  (3.0) 146 (3.8)
171 (L.7) 88 (2.3)
8,409 (84.5) 3,369 (87.1)
( 811 (8.2) 235 (6.1)
/ 256 (2.6) 29 (0.7)
9,046 (100.0) 3,867 (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
(15.4) (21.2)
C ite larva of C ite larva of
s ) (15.0) (12.1)
Copepodite larva of  Oithona
(10.6)
1 — — [ LA
2: 10 - & =V e
; st.1 st 17
3 (7.9 3 (81)
1 (2.6) 3 (81)
30 (78.9) 27 (73.0)
( 2 (5.3) 3 (8.1)
/ 2 (5.3) 1 (2.7)
38 (100.0) 37 (100.0)
2,663 (3.5) 499 (8.1)
592 (0.8) 178 (2.9)
69,242 (91.1) 5,274 (86.0)
( 2,071 (2.7) 143 (2.3)
/ 1,480 (1.9) 36 (0.6)
76,048 (100.0) 6,130 (100.0)
Nauplius larva of Copepoda | Nauplius larva of Copepoda
(22.2) (22.7)
Nauplius larva of Thecostoraca Copepodite larva of  Oithona
s ) (17.1) (12.8)
1: 8 — — | L Ao
2: 10 — 4 -V 9
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26

- 21 k' fi«Jfi — 4 325-18 —
3.25-28 - & 325-3~ A°
- 21 k' fiesfie | 47,600%184.800 /L # Nef & St.2
- 8 & St.5 2| - - == ™ - NJ V°© | 4158
# Nef & St.2 z L ™  #Ng Ve | % 0 & Bacteriastrum sp.®
Chaetocerossociale 8 Chaetocerosspp.® Nitzschia spp. — 8t Kk — Haptophyceae
spp. % 9 o= ™o
3.25-1 K' fi v fi
, ! st.1 St.17 St. 17
4 (8.7) 2 (4.9) 5 (10.6)
36 (78.3) 34 (82.9) 35 (74.5)
) — 6 (13.0) 5 (12.2) 7 (14.9)
7 46  (100.0) 41  (100.0) 47 (100.0)
920 (1.2) 320 (0.7) 1,900 (3.7)
51,300 (65.6) 33,920 (71.3) 37,200 (72.5)
( /L — 26,020 (33.3) 13,360 (28.1) 12,200 (23.8)
v 78,240  (100.0) 47,600  (100.0) 51,300  (100.0)
Haptophyceae spp. Haptophyceae spp. Bacteriastrum spp.
Lk (22.5) |t k 1 (20.5) (12.1)
o) Nitzschia spp. Nitzschia spp. Haptophyceae spp.
8 ( )o (11.0) (17.8) |t k ! (10.5)
Chaetoceros spp.
(16.5)
1: — — | L Ao
2: o 10 - 4 v
§ ! st.2 st.2r st.2r
3 (6.1) 5 (8.6) 2 (4.7)
39 (79.6) 46 (79.3) 35 (81.4)
() — 7 (14.3) 7 (12.1) 6 (14.0)
7 49  (100.0) 58  (100.0) 43 (100.0)
2,000 (1.1) 1,700 (1.6) 720 (1.0)
161,200 (87.2) 96,500 (88.3) 56,680 (82.6)
( /b — 21,600 (11.7) 11,100 (10.2) 11,240 (16.4)
7 184,800  (100.0) 109,300  (100.0) 68,640  (100.0)
Chaetoceros spp. Chaetoceros spp. Bacteriastrum spp.
(16.7) (20.0) (18.9)
0 Bacteriastrum spp. Nitzschia spp. Nitzschia spp.
8 (o (10.2) (13.2) (14.3)
Nitzschia spp.
(10.2)
1 — — | L Ao
2. 0 10 R JRRVAES
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! St.4 St.47 st.47
3 (7.0) 3 (6.8) 2 (3.9)
33 (76.7) 34 (77.3) 41 (80.4)
() - 7 (16.3) 7 (15.9) 8 (15.7)
7 43  (100.0) 44  (100.0) 51 (100.0)
1,440 (1.9) 1,440 (1.9) 320 (0.8)
57,600 (76.9) 60,360 (80.7) 47,860 (91.2)
0 — 15,840 (21.2) 12,960 (17.3) 4,320 (8.2)
7 74,880  (100.0) 74,760  (100.0) 52,500  (100.0)
Chaetoceros sociale Chaetoceros spp. Bacteriastrum spp.
(19.9) (12.8) (18.9)
A Thalassiothrix frauenteldii Chaetoceros sociale Nitzschia spp.
()e (10.6) (11.9) (14.3)
Haptophyceae spp.
t Kk (10.0)
1 — — | L Ao
2 0 10 - & -V o
! St.5 St.57 St.57
3 (5.5) 3 (7.0) 5 (9.3)
45 (81.8) 33 (76.7) 43 (79.6)
() — 7 (12.7) 7 (16.3) 6 (11.1)
7 55  (100.0) 43 (100.0) 54  (100.0)
900 (1.0) 1,200 (1.7) 2,640 (2.1)
76,800 (84.0) 60,400 (86.5) 101,480 (81.5)
( /v — 13,700 (15.0) 8,260 (11.8) 20,460 (16.4)
7 91,400  (100.0) 69,860  (100.0) 124,580  (100.0)
Chaetoceros spp. Nitzschia spp. Nitzschia spp.
(17.1) (25.1) (18.1)
0 Bacteriastrum spp. Chaetoceros spp.
(o (13.8) (11.7)
Nitzschia spp. Bacteriastrum spp.
(10.9) (11.3)
1 - - | L Ao
2 0 10 - 4 =V o




Bacteriastrum sp. Chaetoceros sociale

Chaetoceros sp. Nitzschia sp.

Haptophyceae sp. t Kk .
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