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( SUMMARY )

Early microalgae work was limited to basic studies on the natural science
related to the ecosystem. However, microalgae are now widely used as
study subjects in marine basic science, as educational resources for students,
and as diverse industrial materials. The purpose of the research is to
tramsfer the plankton resources from Korea Marine Microalgae Culture
Center (KMMCC) to Korea Institute of Ocean Science and Technology
(KIOST), and to establish management system and supply the resources to
domestic demanders as the materials for the education, research and
industrial organisation.

To preserve the marine plankton resource, the culture rooms and
management system were constructed in Library of Marine Samples,

KIOST. In addition, we tried to clarify the identification of marine planktons

Purpose & ]

Contents that have been preserved by KMCC. As the results, we are now managing
the plankton resource of 1,752 strains. In case of zooplankton resoures,
morphological and phylogenetic data were collected.

Base on this project, we also could collect the 5 species of zooplankton
and 199 strains of phytoplankton, and 425 strains of planktons were provided
for national industry and research. To promote the usage of marine plankton
resources, we distributed the plankton information brochures.

Cuture center in KIOST will store ans maintain marine plankton resources
collected from the seas of the World, and promote the usage for scientific
community. We will support the oeration of research project throughout the
supply and usage of marine plankton resources, and serve as the national
marine plankton resource repository.

- Management system establishment for marine plankton resource
— Culture room management
- Management of information on marine plankton resource

Results |- Culture collection based on the research program of KIOST
- Supply of morphological and phylogenetic data of the requested species for
national industry and research
- Preservation of marine plankton as the marine life resource

Expected |- Establishment of speciallized skill for marine plankton management

Contribution |- Basic support for industrial and research developments
Keywords Marine life Marine Management | Preservation Utilization
resource plankton
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Since 1970

National Center for Marine Algae and
Microbiota (NCMA} — formerty
“CCmp*

MCMA's Mission is to serve as a central
bioresource centerwhose core activity is
to receive, maintain, and distribute living
cultures of marine andfreshwater algae,
protozoa, bacteria, andwviruses; to
provide technical expertise and services;
andio provide educational resourcesfor
culture isolation and curation to
scientists, educators, biomedical
researchers, and businesses worldwide.

The Culture Collection of Algae and
Protozoa (CCAP) is locatedwithinthe
Scotlish Association for Marine Science
campus onthewestcoastof Scotland.
It i= a component ofthe UK s scientific
infrastructure andis funded by the
Matural Environment Research Council
(NERC}as a national service culture
collection, or Biological Resource Centre
(BRC}, providing cultures
(cyanobacterial, protistan, macro-algal),
bininformatic data, services and advice
to the scientific community worl d-wide.

Culture strains of cyanobacteria,
eukaryotic microalgae, protozoa and
endangered algae are maintained inthe
Microbial Culture Collection at the
Hational Institute for Environmental
Studies (HIES Collection).

These strains are available for
educational, research and
developmental purposes. NIES
Collection accepts the deposition of
strains, which are importantfor
environmental as well as basic and
applied researches,
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(mtCOI) 4 AF(595bp) o] ¢

3l¥Yl PCR =71& denaturing
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.

94~95 T4 20~60%, annealing 43~45 TeolA

§}l\

ZIRko.® A

94~95 ToA 3~5%, denaturing
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30~90%, extension 72TCo|A 1~3%, extension 72TCo|A 5~1087F 33~40A}0] & A A

t}, PCR =Z& 1.5% o7 A4 (agarose gel) ol A

FR o PCRS H+%¥ Accuprep
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100| Canthocamptus staphylinus KP974734
73 I Canthocamptus staphylinus KP974733
i Amonardia coreana KT030279
Nitokra lacustris KR049005
100| Euterpina acutifrons KT209460
| Euterpina acutifrons KT208686
| 52 I_— Itostenhelia golikovi KF524867
100— Jtostenhelia polyhymnia KF524869
Amonardia normani
Nitokra spinipes KR049004

92 [Schizopera leptafurca JQ390582

100" Schizopera leptafurca JQ390569
_|: Pseudobradya attenuata KT208536

91 Pseudobradya minor KT208502
Tisbe sp. KR049014

50

Tigriopus californicus AF096975

96 Tigriopus japonicus JN129177
52 S ; i

Tigriopus japonicus KR049010

Daphnia tenebrosa HM398429
100 T i

Daphnia tewaipounamu KU876943
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%9 of gujzieFoln, M2 FasHA Wol gtk A1FZL 11vtHR o] Fojxr, AA T
SR 23 X wRTh A2EZ4Y V) dele wgRAe 9AF vdehlle AR 149
A7pgArE o AR 3707 Qhvh. g2 7) (KD ol sijk FAG 714 S el g

10pm KIOST 9/30/2016
M WD 8.0mm 14:34:57

— 100pm KIOST 9/30/2016
3.0kV LEI M WD 8.0mm 14:32:3

Diacyclops arenosus KT075075

Cyclops abyssorum KC627288

Diacyclops zhimulevi KT075071

Diacyclops incolotaenia KT075079

Diacyclops elegans KT075076
Diacyclops konstantini GU055757
Cyclops insignis KC627295

64 Cyclops strenuus KC627296
Megacyclops viridis KC627344
Mesocyclops leuckartiHQ336795
Mesocyclops edax JQ284449

Mesocyclops dissimilis KR048974
62
1 | N

00" Mesocyclops pehpeiensis KT962938

Eucyclops cf. serrulatus KP845498

| Eucyclops macrurus KC627337
100I Eucyclops macrurus KC627336
_| Apocyclops royi
72 Apocyclops borneoensis KR048976
Macrocyclops albidus KC627343
I Daphnia pulicaria AF489525
100I Daphnia ambigua AF523696
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|
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— Apocyclops royi®] A EE53 F44 A



— Apocyclops borneoensis (Apocyclops sp.) [LIMS—ZS—20]

7 7o) 1mm AFE, EE AAFE 7 gePoln, FARE e Awstc} ¥
TH dow ZEohed, HY F4 IME e dolof 2u) FRolvh. Al4FEe A EA
g WS el Rt EEEH ASEA Y] VE S ASFA fFete], ASFAY AR
49 drAge] Y Sle AAH Bola, felM WHw = uf ASFA Q] A ek ATt
F o el A4o] FEL Zolsk Eur WM Ark, AL 1 o
& %A 3% BE BD A0, BEAA 137449 RRE dow REo vk ARG @
obe) ok, Ak % wi ol £A9 G weli, L Avw 4%
Holup., FERE of7t BEa, AT E dTaTh nAE W 23 sl Aolrt =

F 8ujrtEkolw | = BaetA o] itk wxkel ¢F wi upgrbdAigleE "ol glonvt
o A WA ke o] W] ArIAEo] AR wjdsith. ArbgatE] 7)o Az
Foiehd) otk gmeldre viae] kgAY TomrH 1/3 Hi wel Atk v

2] EET 1.5~2.0M A, Saedr dole] dnt otk

-

ﬂ{ Mesocyclops dissimilis KR048974
| Mesocyclops pehpeiensis KT962938
9 Mesocyclops leuckartiHQ336795
Mesocyclops edax JQ284449
Megacyclops viridis KC627344
Cyclops insignis KC627295
Cyclops strenuus KC627296
Diacyclops konstantini GU055757
Diacyclops incolotaenia KT075079
Diacyclops zhimulevi KT075071
50 _|7 Diacyclops arenosus KT075075
Cyclops abyssorum KC627288
Diacyclops elegans KT075076
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51

Eucyclops cf. serrulatus KP845498

89 | Eucyclops macrurus KC627337
100I Eucyclops macrurus KC627336
|Apocycops sp

100 L Apocyclops borneoensis KR048976
Macrocyclops albidus KC627343
Daphnia pulicaria AF489525
100 ; Daphnia ambigua AF523696
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— Apocyclops borneoensis(Apocyclops sp) 2 2424 A<



— Eucyclops ohtakai [LIMS—ZS—20]

wZ0] 780~1,030 pm. AME dFE T TEAANGA HE FHAS dr) G40
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oFZFA WHolxw, A pAtE o] ZeA 1/3 A NA wpEHo R vk FULE vz ubEvt
Ao 9F o ERES At A AAlel AX U glow, EFEA <zt o AX
At B3 g3 IEA EE A geh vA gAY Sule i 5 @)
Aldolut =71 glo] wietrh. Ame A RE g 2o ofgh Sl X sl npg e R
1R RT3k Al SaeEE QHERA T ZAH A H|FEed, et
mEvh 1/3 A& #vh A1 A3FA ] sypdatg el oftk X m Atk BE 12wt E o]
Folx =4, €9 3uitls 98] Ak wiAH 3uitjels JEAYE wt F2 FEute]
AL, 1 FRbell AL ARy vk A2Fz7)de] ok kR A el Sty Al Al
gol glvh. J9 e rAges S kA o] glov, w® mAE 7] 2~3719] Z7b
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A B 3uig o7 o] FojRt} 7FA A 3,4,4,3011, FRAE 555,50tk Al 1~4FA
A MRS A SUmEHAENE(E serrulatus) 3 2Th A1FAL] 714 FERAE
of Sl AREs uA EAnY e Fhel A8 vhrhEth Al4FA 9 AAR] SW o=
gzo] ofetH, svbgAE el "ol FAEA W AW VMR Jhedl Fdel "ol §l
otk A4FA A AR whe] o] EIRAlE oFste], B AlAimbr el deolEth 25 Fvh WA
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100[ Mesocyclops dissimilis KR048974
<{ Mesocyclops pehpeiensis KT962938
Z6] Mesocyclops leuckartiHQ336795

Mesocyclops edax JQ284449
Megacyclops viridis KC627344
Cyclops insignis KC627295
Cyclops strenuus KC627296
Diacyclops konstantini GU055757

Diacyclops incolotaenia KT075079
Diacyclops zhimulevi KT075071

_|;Diacyclops arenosus KT075075

Cyclops abyssorum KC627288

60

Diacyclops elegans KT075076

Eucyclops ohtakai

50 Eucyclops cf. serrulatus KP845498
62 Eucyclops macrurus KC627337

100" Eucyclops macrurus KC627336
Apocyclops borneoensis KR048976
Macrocyclops albidus KC627343

Daphnia pulicaria AF489525
100 Daphnia ambigua AF523696
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AA: wdo] oF 830m W], AFAQ €132 N. parvus®t FARIY, FHRTE oF 30%
g A AAd B Ay Fol i 7AE2 3EQdd], W odF] AL & 7k o]
Hlo] glo] Ed&H oIty FAF Ade] TH SUUMPEAE wel kA Dol o =, Al
vl dal G7bEch vxbs g&e Ao R sE5A] B Zdolsh Fo] AL H]zdh
A4 Hoju, wiZFolA HW Zolrp Fxr) of 1.28) ©f At} T QFZo| I7pAFo] H[ A
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ARe m$ #a VA RSo R, tmE R Rt 1.5~28 A
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100pm KIOST 9/29/2016

100pm KIOST 9/29/2016
WD 8.0mm 15:29:26

WD 8.0mm 15:28:06

- Neotachidius coreanus® FEN% H5

— Nitocra lacustris sinoi [LIMS—ZS—23]

7 Bl 610~650 m. £FOow B AEn Ak ANelFAe BeAs FHo]
EAo] ol gtk FAN 2} A B Ahew FReln ArbAde] givh. @49 59 3
A ele AR AUSe] 7~107) Ao} QoM. B Fg: o] FHAM A
AR wFRI} Sl 39 W% rERALe] ¢ 95 Itk 44 grh gERe 3

7FAALE o= Ao &2 7hA 7 7~870 Tk
T B340l oF 530 m. ASFAY VWA= EEFFHA ko, 2719 HE F F] A

A3 A "ol gl ejx= AEke R Holi= FHo of 1.5ww, B 6708 AR
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100pm KIOST 9/30/2016 10pm KIOST 9/30/2016

3.0kV LEI WD 8.0mm 14:19:32 SEM WD 8.0mm 14:21:34



100| Euterpina acutifrons

55

! Euterpina acutifrons

[ ltostenhelia golikovi KF524¢
100 [

Itostenhelia polyhymnia KF5248¢

Nitokra lacustris KR049005

Amonardia coreana KT030279
| Canthocamptus staphylinus KP974734

69

100I Canthocamptus staphylinus KP974733

Nitocra lacustris sinoi

Nitokra spinipes KR049004

50

9

81 [ Schizopera leptafurca JQ390582

100" Schizopera leptafurca JQ390569

{ Pseudobradya attenuata KT208536
4

Pseudobradya minor KT208502

98

Tisbe sp. KR049014
Tigriopus californicus AF096975

_|

57

Tigriopus japonicus JN129177

Tigriopus japonicus KR049010

= E—

Daphnia tenebrosa HM398429

Daphnia tewaipounamu KU876943

—
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— Nitocra lacustris sinoi®] €|

|
S
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— Paracyclopina nana [LIMS—ZS—35]
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Hlsl =271 29 e wl$- vlsesky, vl rzF FEskA] okt
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— Paramphiascella cf. mediterranea [LIMS—ZS—2]

100um KIOST 9/30/2016
LM WD 8.0mm 15:12:16

100| Canthocamptus staphylinus KP974734
83

Canthocamptus staphylinus KP974733
— —— Amonardia coreana KT030279
Nitokra lacustris KR049005
100| Euterpina acutifrons KT209460
IEuterpina acutifrons KT208686
— 57 r Itostenhelia golikovi KF524867
100 [tostenhelia polyhymnia KF524869
Nitokra spinipes KR049004

| 93 Schizopera leptafurca JQ390582
1

00~ Schizopera leptafurca JQ390569

_|: Pseudobradya attenuata KT208536

96 Pseudobradya minor KT208502
Tisbe sp. KR049014
Tigriopus californicus AF096975
70 Tigriopus japonicus JN129177

Tigriopus japonicus KR049010

Paramphiascella cf mediterr:

64

Daphnia tenebrosa HM398429
7 Daphnia tewaipounamu KU876943

—
0.1

— Paramphiascella cf. mediterraneall ¥4 E&53 44 7Y



— Sarsamphiascus kawamurai [LIMS—ZS—8]

A BZO] 630~720 pm. BE A% AR Polw, WA FANe] FHlo] Fois
A o egelr U sz 98 du. 24 A 2 A8 HAdAe s FU
o}

qlol sttt olutEs|: A sty FEYe Bow

t}
T8 59 P 10 ol A7k k. FERS BRH, s n

of Qth wZm AR (AR IDE 7Fex dneZdrnc @4 g »x v 7tz

o] 71 1/3 ZA el Utk v Jheda g (AR V)= & 2, A" glo] v
F

Tt Q% b ulae g (et V) o ARtEn 2ay Ao /b sheElae] it 4
ol FANE A9 Za, VH rpgAEe @A FEA skth AR (R VD)
T 7bed RS FOoR oRt o] vk SRR (AR VIDS Favwab e R
ZA, F ok o] 71 vpz ckell QA @ AIIFZ2 8vir]elal, 4WA wirje] FR7}
Stk AEAe 1-(11, 2-[111, 3—-[7], 4-[4+FXE], 5-12], 6-[4],7-[4], 8- [7T+F K]
ojtt. A2=7ke] e1A= 3utH R, AAvnty rERA el AR 1/17F QAL EAvt = 2L

AE7E foH, AAutdel= 713 AR 1ME FH BF aM@EE 3D AR
tjotells 371 AR vk dAlels 25 8719 AR7E low, eA= 2uttE vy
dl, Z2F 1709k 3709 AR7E vk Al1EA 9] WA SAuttl= w9 dojA], A ®rt dA
Ak 1A EAnt b7bgAtE] el ZR7ba, Eutdels uhg Al 3709F Eell #EE AR
2707 Stk A2~4FA2 U - &A= BF ity oAy, 71d47 Adwe] srbgake
e Al ZaeE moke] E717F 14 ok 7 FA49 A AAutdels ARV i, 9
Eutt]ells vpE7RAIZE 370 Stk All~4FA ol ¢ 7hA e} AR wd2thS T AT AI2EFA
714 1-0 A4 1-1; 1-1; 1I,2,1 A 0—1; 0—2; 1,2,1A13FA 712 1-0 A 1-1; I-1;
I,2,1 WA 0-1; 0—-1; 1,2,344F# 714 1-0 & 1-1; I-1; 11,2,3 WA 0-1; 0—1;
L2 2A5F A 5] A3tk 7|UA e 2L A9 F3tel mA#| Eabar, 5702 94l
7HAl BoF AR Atk U] EERC] uhgEAE e uhAl Yy Fato] FElsith 21K
T AEe o RoFo® Zo|rp FHo| oF 1.6ujo|th b At e 171, ol 271, w2 EA g
of 371 ZAm7b vk 7bgAte oF vt b AtE] 7185 wet dATkA dol vkl FH o]
°F 530 pm=E 4B ZAa EFsh A1F7S 2ol oR 10vH 2 v A2EA
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o WAL WMo} 2ol o) ol ), HAvtrle] Q% Fw 17, Evive] 7pA meFo.
=

FH R 20E Eet] EF 6709 AE7E Slvk ASEA Y VWA= A9

A ko, AR 2747F S, viEERe] AR= e Atk A= & Bekel ZMaL, <
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Bacillariophyceae 708 74 707
Chlorophyceae 396 59 342
Cyanophyceae 130 31 929
Dinophyceae 150 26 205
Eustigmatophyceae 59 3 56
Haptophyceae 38 1 37
Cryptophyceae 47 21 26
Raphidophyceae 29 4 25
Prasinophyceae 82 82
Chrysophyceae 13 4 9
Raphidophyceae 31 6 25
Euglenophyceae 15 3 12
Branchiopoda 3 3
Copepoda 58 73
Eurotatoria 42 46
Heterotrichea 2 2
Oligohymenophorea 1
Noctilucea - - 2
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=oF yjokz Al =& Hj ¥ H x4
Amphora coffeaeformis 2 Microcystis aeruginosa 2
Chaetoceros fragilis 2 Microcystis sp. 1
Chaetoceros gracilis 1 Nannochloropsis oceanica 1
Chaetoceros sp. 2 Nannochloropsis salina 1
Chlamydomonas sp. 1 Navicula perminuta 1
Chlorella ellipsoidea 1 Navicula annexa 1
Chlorella sp. 2 Nitzschia apiculata 1
Chlorella vulgaris 8 Nitzschia pungens 1
Dictyosphaerium pulchellum 1 Prorocentrum minimum 1
Dunaliella salina 1 Pseudo-nitzschia pungens 1
Euglena gracilis 2 Scrippsiella trochoidea 1
Heterocapsa triquetra 1 Skeletonema costatum 1

Heterosigma akashiwo

Spirulina maxima

Heterocapsa circularisquama

Synechococcus elongatus

Micractinium pusifium

Thalassiosira eccentrica
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A ez, A7 A™olM sEe offel A5t AR

of oy EXxsAAL HlEl, dulgo] £ FRE Q)
=, AEded, vERl o 982 &89 g4 ew
G255 Spirulina, EPA (eicosapentaenoic acid, 20:5n3)
= DHA (docosahexaenoic acid, 22:6n3) %% 1E&¥3}X|"4t(highly unsaturated
fatty acid, HUFA) 3&o] 20% AE =2 Chilorella, R EZF°  Monodus,
Nannochloropsis, 7tZ52] Phaeodactylum 2 E}7}4 ] AR ZF 2] Cryptecodinium, Wl
Ell C9} astaxanthin &&©°] ¥ %F 79 Dunaliella, Haematococcus 5 5 5 Sth
nAZzFE P A olAERAE FFsty AAARE Fgshe 7R 1wk (gas
exchange) 8] &5 stE®E o]zt AHeE SA4S ol&st] 2dd =Askry 3w
= Azt du WHxRe FYgste sEs AsiAd 8wk ok}, Chlorellatt
Scenedesmus 52 PIAEZFE TE5e STk w90l woF & HFY TuH A
g48= 5 ok & Fsoly -5 =
Ttk AR Audd Argow AT ojibsiea
effect) & oF7] AA A &3ks} o7 $Rske] dlo] 1
WEJHAM (Kyoto protocol) 3e o], FH+ &
HAZE HA. 1 hal] wiFgeM mAzFE d@ueF & 45 dzxt
1= Ao 7 o531 9tk (Robinson 2010). wehA] mlA %

N
-
2
>
>
Dy
o}
|l
O
g

Hsetth. Teld dlol e HAfel AAGIE 1 gallon ¥ vAEFTE $2.8% oFAH($
0.52)¢] B3] oF 5] o4 e Ho] EAo|th(Robinson 2010). webq XA Fero] e
WAER £S AEsn AT WHor 7S Adstel ML F AALOD O

2]
= FEotd tiA duAder FEs &8 5 ok A vme TAHCE vAlRRE

[e)
=TT
o] &3t nlo] oA wlHAFd o] GESHA|IRE o= FARAQl FHH o7 ofF niZE oA Al
Ash= A Bk Ao
A =Z52 Botryococcus, Dunaliella, Chlorellas} <8 %5 (Eustigmatophceae) 2]
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&3t Al, @F Al (anti—oedema), T5O|hA|, 7| HA A G2 vhekst =do] WY F
(Borowitzka and Borowitzka 1988, Richmond 2004). vA|ZFZFEH F=3F A4 Gz
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7.1 AEZFIE B (2AAYH)
7.1.1 A<
a) B A 8l A

b) /2 MR A3t dFE HF FHE 1 L 2 43 F 1 M FASFHEF NaOH) 2 GAr
(HCD & ol g3te] pHE 8.0 o2 ZH3to] 1t HE o).
T2 11 8%
1) ELHHEE(NaNO3) 75 g
(2) Q1M O|f=3}=(NaH2PO4- 2H20) 5.65 g
(3) O|ZFA LlM(Trace elements stock solution)
- O|LIEEO|C|E|0]|0[(Na2EDTA) 416 g
- gt |3t=(FeCl3- 6H20) 3.15
- gibge] 335 (CuS04- 5H20) 001 g
HH - gAtotd A $3HE(ZnS04- 7H20) 0.022 g
(Stocks) - G AYE F33HE(CoCl2: 6H20) 0.01 g
- Gotdt AkbE(MnCl2- 4H20) 018 g
- SC|EELMULIEE  0[53HE(Na2MoO4- 2H20) 0.006 g
(4) H|EIE =Tt 2AH(Vitamin  mix stock solution)
- HIEtZI B12(VitaminB12) 0.0005 g
- H|E}EI B1(VitaminB1) 01 g
- H|2El(Biotin) 0.0005 g
1) ZMUHEE *Y 1.0 mL
ax | @ ANE olpsts o 10 mL
(Medium) (3) O| A A 10 mL
(4) HIET =8t 2 1.0 mL
c) T

7.1.2 BQEF 9 |
a) 96 hole well plate
b) E&dtolE
c) FAEE I3
d) && #H=
e) 2% AA
f) =& "7 (Inverted microscope)
g) T

7.1.3 ¥y € Hx}
) FAAYGA L8 29 29 4
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Zojay sEL 0] AHE BA0R 3~4 W Welmd ¥ WFd wAN FAL o
go1o] BT ABTRAES ool fo] gun
0) E&TE 99 EYAES BAT AL o g3l A AAMAR $A AlolEch

rSL‘

o
D 9l AT ELAEE FuA BANAE §7 v 4013 o] S 2-3 3

o) AANAZ ol gsto] AT EHAEL THANAY BAT AL o g3 & AAX
S

2 3te] /2 vl A 7F 271 96 hole well plate o Z+zF A Z3kc}
f) B3t ZHIEL 10TA 20C, 1 4 14 A S ) 10 A 7He o] HeZ xS %

g) 83t ZHITELS 24 hole well plate oA A=A 71 6 hole well plate & =7 Hj<2
sko] Z4A171T,
h) ZH3E9 AT SHdAv|Fd o= njd A3t
/ : B Emas=as
e Hel e - S M EE BRHK(O)
= K 74 2~33] HH
MM Ty ABEY3
E8 "Wyl 96 hole
=5
=2 Hyx| el vl

O9 1. AEE"aAE v‘i‘—ﬁlﬂr@ (A &)

7.2. EFIAEY Ak

7.2.1 BEF 4 A
a) 50 mL culture flask or 26 mL test tube
b) “ﬂﬁﬁ A3 g Axol=

7.2.2 Wy 9 Az}
a) Aol /2 stock solution W] 121TCelA 15 #3F 1S 71E S AA| s
b) Hitdh wiAE T AP el ekds] A
c) 1 2 Ew#dt A= 0.22 m filter 2 2 2} o] 3pE 3k}
d) B 50mL culture o 2 2} A} EFSE WA E 20~30 mL +F3H)

e) Wie A5 g AT EE o] g3te] wjgFod ZHAES A wlA o] 5~10% FET}
ol ELAES ARE So|= Fehre] wu FAvAoE PHsl egelrE A
i},

f) AE3 ZHIEL BEFo wal wges 10ToA 20T, 2+ 2,000 <4 3,000lux

!
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3 #ug
73188 %

o)
=

7.3.2 ¥4 A=}t

F 9 g
a) 15 mL conical tube, b)

o(}:z "

c) i

8. SEED BANK %37

o)
=

8.1 BLEF
a) Hlo]#

b) ol
c) sieve (‘GH)
d) A=

e) a7

f) 294+

g) FAFEE 33
h) E&gol=

D EHEYA

%0

A HAE

7HA B

U
Ay
AL
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b) ¥Eo] Eolle H|oJA AqElFE F FYse] & B ol 5~10 2T %
=95 Zof gA =3 4 Sl

c) 125, 10 ym =719 FEe A 27 +AHE HAF, HAE FAqs FAATI L o3
¢ E o] &3sfo] T3] Hojdt.

d) 10 gm o] G| Eolxl A& AFHE o] gAlZl §, AXol=el AH S o] g3t I
(panning) AlZIth. o]g} & AAHS Sl FAL PARHGAE Tl o

FO2 EBRA Ffetrlel Rzt EAekA &A ek AlAERE

rlr
o
|

7FH 2 A2 E (eyst)
= AR T Uk

e) Panning¥} sieving IS Eat#] wbESe] BHAE AAFE A AT & 20ml vial bottleol
= HE 10 mt 7F HA 555t diel] BEST

8.3 Cyst #3

a) T FLS F TS o

o

, AdA=S Ao Y€1 100~200 #Y MEE cyst = F

mlo

b) YHEES AT FAHE o r By staA}; Sk cyst & wjdith
c) 73t cyst S HA WA= o] &3to] 5~6 3] Al H s}
d) Aol &x5% cyst & AHENF7F 5 wl HF7HE PCR tube o Yol 4T WdAhoA H

9.1 %onxt 1:!1 %}H]
a) 2L H|]o]#A, b) AXol=, o) dAEE7], ) F=A

9.2 Hj¥F FK
a) AEE AF AP F AFHAAA xdE 2 e ofvE skl ZF Cell culture
plateol sh¥ YW=t
b) F3slsto] TS MAE S7FsE

g
re
)
1
o
i
rﬁ{_"
=)
o
o
=2
Rl
of\
offt
o
tlo
1t
>,
ok
i)
o,
o

9.3 v g
Add AALH
a) M=ol Sofdle nAC U o] A= wAdeR AFEE A=
b) 2HEE Ast mjfd &4 A=
o) Wi A= A4

Hol =2 deF 3 F, HFE 2 F Wf o Hol g9 7&7‘““?4 e Aol e
FH7F lem R wjeke 2-3 WhET R 3 S HoldEo] ¥V Fol HAAU dFS
AA g Jlorme AFy Wy "ojA Wikt HoldEe TR+ i 10 ¥ Zh
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* FEEHAE WL oA e Aol B4
# Mk vk olojH= A
¥ 10. Ho|BE FFH
=2
No. Strain No. =0 EX F= (0) AE (psu) (umol m’s”) Hj =]
1 LIMS-PS-1235 | Scenedesmus sp. Ak 20 0 60 M
2 | LIMS-PS-0869 | Chlamydomonas sp. it 20 0 60 M
3 | LIMS-PS-0111 | Tetraselmis suecica a4k 20 30 60 f2
4 | LIMS-PS-0012 | Isochrysis galbana iRy 20 30 60 f/2
5 | LIMS-PS-0016 | Nannochloris oculata =2 20 30 60 2
a) &7] 44t
© A W &7 AR w, &7] AAE DA77 A8 1 A SRTE 2ER 2
121CelA 15 #3F A+t (o], 3000 mL E2A2=3°] A¢, 1 A T/TE 600 mL =
8 EE VI FY OGEE A F AF o del 70% $FER wHohd F ARE
t}.

@ FeBe A F UE, AL Aol 70% TR stohd F AL

b) 3t Ho]AWE: [sochrysis galbana, Tetraselmis suecica, Nannochloris oculata.

oot

=B & /2 9fA] (30 psu AF&5 AFE), -2, 10 L Nalgen bottle (MIA]E &), 10

L 57 w871 A
@D Nalgen bottled] o] 3352} uj=] Yo Hfsto] AFE.
@ JFZF WA &F 20 - 30%. HA& 1 & o] FAstolof &
c) B5A4F Ho]AE: Chlamydomonas sp., Scenedesmus sp.
%H]%Z A IM A 32F SR AR, 2 Lo Eekad, e
@O AHg 2 L F8 Egaa &710 SF78 wixE Yol Eatsto] ARE-
@ AFH A &F 20 - 30%. HA 1 & o] FA st oF &
 AEFS Mg e T "o wel Xolzk v, wiek 8719 &Fe] s B¢
u

% WEsh UR A 9A Fosef

9.3.2 Ho| FF
KEEZHAE Yol dFd 2-3W I+
¥ A FAHEE 7]FAD HolAEL FF5te] ¥
a) A Hol A& (Ho] F= Fd): Isochrysis, Tetraselmis, Nannochloris.

@, Nannochlorist& 25&5<%F W% ®H o] 7h&.
ZH]E: Nalgen bottle 500 ml (Z} &% 270%), Ho]yE AL 50 ml conical tube (Z+
Z 271), 43}34 squeeze bottle
Nalgen bottle 500 ml(2 7|¥)-& FH]slo] HolA&E 7}
a8 715 A (2710 3000 rpm X 15+, ¥ &%

FTHE WY § A¥olEr JPHES £

O

® 0O e

squeeze® X4)

N

[e)

HolE AL 50 ml conical tube o] 91 & £ (¢F 45 mDS w4E (A F&F

® HFAHOZE 247+ conical tubeo] H7l dGAt HolAE (Isochrysis, Tetraselmis,
i

Nannochloris) 2 HjoFF Ho| R ZpHl S Zysle] A¥o|=g o] 9]



* o, 23 Hol(2 BE He AES 44 0.7 m¥ FY
ml¥ F<
¥ ZE|Y (Rotifer, &%)+ Nannochloris 0.3 ml(32&= A¥o|=2 3 W) Fa. <2

Brachionus urceolaris (LIMS—ZS—52): Tetraselmis

W Holg Hi AELS 77 |

’

b) @A Mol E: Chlamydomonas, Scenedesmus ( 10 12 &3 &3),
FHE: HolWE AL 50 ml conical tube (ZF 3 17012)
@ wjeF Z2~3 (10 L)X A€ 50 ml conical tubeol] 9 30 ml¥ ¥
@ 2k viT (0 psu) 500 ml H]AO| A¥o]EE o]&3te] 1 ml¥ F9
S ol WAae] Bytste] thy Wlof HolE & ] AR ARG
9.4 AduleF
MEEETHAE Y 1ol 19 Ahuier AA, & dE ol 2¢o] 1WA thulek
Al A dAsHA [£A
a) ZH¥ (Rotifer, &%) 1718 F7|= Athuiet sb Alchuief o5 Aol wr=A] Z} )
T HE dES 2EE wjgdE AEE tubed Fo] Mg E
= Stk
THE FAEHE I3 (Ex AXolE), 30 ml test tube, YSI (= %A)
O HAAEH= J3o® 7} test tubeolX 57HA/mL F= AFH (= A¥o]=2 1 ml A

) &, M2 §7] (test tube) & HE
@ 9ol &= FEdto] wee
Ut wioke] TR E test tubew oF 170 WAIS AL wheo] W grRkwE sk} WA are]
A R

Live 4819l rotifer’} e/t £4 @& A%, WTAE FoAA Aujeprbs
b) @7F € Vet WgF A WAL B PEA ARl YA Aee] Axse] B
Folgth B0 7 W] A8 Sieveol A 2AAYA BgolT AATt (LAF

1o

')

FHE: 20L 2%, 12 $575, #=8]A, 40 Om sieve, 100 Om sieve (ZE|njo} g 7t
gttt g sieve ARE), Petri dish, 500 ml B (E&°] & 72 L)

YSI (2 d%A)

9.4.1 Ahue 373
a) &g =5 FHl.

60 psu BT AP+ LG =3 (AAED AR =AD

30—33 psu WFT: oA FRES AFE
0 psu Hi&FF: o FFEuks ALE-
ST+ AT E 4

0~30 psu Ato] M2 vk 5

b) WA 4T ARE ¥

o) MF A=Y HE sieved: 4|5}
29, AEE] 45 ¢

d) 5 & AEL A QREEE Eolwth 7 EAE 74
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e) QREE A3l AEo] Q3+ psus &l T A2 v A 400 ml ¥
f) Petri dish 9]¢l sieveE 871 HH3] & A%
g) SieveZ} B4 ZAHAAHA A

l
Mo
Ry
N
2
o
; )
o a
K
%
ofl
o
[0)]
[
X
ot
™,
g
I
Ry
i
o
oo
_O‘L

h) o9} &2 s Wty s A4nd

D &5 o5 & InkE wkdZE kst
i) QR FE=F A7ste] HjSFT AHE gl

¥ "= AR (o, 0, 10, 15, 20 psuw) O.%2 WE T HjkFE HEF3C)

FH & 20L 2% (AF84), 75, 2000 ml F-2H] A

ok H3E A e, g4, SRS Fuste] H A3 F Y wjokAde] By wjk

a) HEs 55 4]
60 psu BJSFF: oA+ HLdA &3 (FAF AFE 2A4)

30—33 psu MF: AR AR

0 psu W5 At AR
0~30 psu Afo]l M2 HifF S+ AsisE 54

10. FEZAEAL AR wiwd

10.1 AlA&" A< (URL)
— http://lims.kiost.ac

10.2 A28 34
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10.2.2 A1E3X 4 do
10.2.2.1 A12@3%
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2L e 2
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w29 REAH @3
2L LA 0|87y LIMS-PS NO. Species
15.11.03 HUOistm At 4O St 0211 Chlorella sp.
15.12.29 HTEMAA LD SfUSAGTE SAZ KA 0837 Navicula sp.
15.12.29 HTEEMAA D SfUSAHTL SAZ XA 0017 Navicula incerta
15.12.29 HNEEYHRKE S|LSAATY  SASKHLME 1775 Cocconelis sp.
16.01.15 SRS Lty | =@ MErEHE S~ AMIE 0695 Skeletonema costatum
16.01.15 st ntsty| = °.I S E LA RME 0642 Asterionellopsis  glacialis
16.01.15 st Y tsy| el LS ME 1457 Biddulphia obtusa
16.01.15 eie==xe el an y=Id = °J 2| E M0 ME 0609 Chaetoceros simplex
16.01.15 St Fatst7| =2l S E AR ME] 1113 Chaetoceros sp.
16.01.15 St Fatst7| =2l S E LA ME] 1658 Paralia sulcata
16.01.15 S| Yntst | = °J S E LA ME 0661 Skeletonema costatum
16.01.15 St st | =2l S| EMLAHTME 0378 Skeletonema potamos
16.01.15 Sttt | = °J S EMLAHTAME 1260 Thalassiosira conferta
16.01.15 stasfdursty| &2 HsjEHATME 0545 Thalassiosira nodulolineata
16.01.15 SRSt |52 S EAM A TAME 0104 Tetraselmis carteriiformis
16.01.15 ot ol gutet7| = ol E4 A ME 0583 Heterosigma akashiwo
16.01.15 o= Fatst 7| §-°rJ ol £ ol LM E] 0576 Scrippsiella  trochoidea
16.01.15 St Ftstr| = Gl EG A A ME 0560 Heterocapsa triquetra
16.01.15 SIS U E 7|2 SEMAME 1346 Dunaliella bardawil
16.01.28 RSO A TIEHY ME LA 0490 Nitzschia sp.
16.01.28 Mo yAtarstel ME2HAA 1139 Navicula sp.
16.01.28 s Atarst ME2H A 0963 Amphora sp.
16.01.28 eS| AtaretY ME2H A 1775 Cocconeis sp.
16.01.28 sy atarstel ME2dHAA 0900 Caloneis sp.
16.01.28 eS| Attt MEH A 1037 Rhaphoneis sp.
16.02.02 I EHI0|2 0056 Spirulina platensis
16.02.02 I EHI0|2 0900 Caloneis schroederi
16.02.02 d=ZHio|2 1139 Navicula sp.
16.02.02 dZHio|2 0490 Nitzschia sp.
16.02.17 SRS Y ntstr | =2l ME| 7|2t M E 0010 Chroomonas sp.
16.02.17 SRS Ytsty | =2l ME| 7| BHH M E 0011 Cryptomonas ovata var. palustris
16.02.17 SRS Yntsty | =2l ME| 7| 2HH M E 0242 Spumella sp.
16.02.17 SRS YISt | =2l AMER 7| EH A ME] 0558 Chroomonas salina
16.02.17 SRS YIS | =2 MER7|8HH A ME] 0574 Rhodomonas sp.
16.02.17 SIS IS 7|2 MEL7|HE L ME 0586 Hillea sp.
16.02.17 SIS | =2 AMER7|8HH A ME] 0591 Rhodomonas sp.
16.02.17 SIS LIS 7|2 ME|7|HE L ME 1071 Rhodomonas sp.
16.02.17 StZMH ISR 0133 Nannochloropsis sp.
16.02.17 StZMH ISR 0555 Nannochloropsis sp.
16.02.17 StoMH ISRl 0254 Nannochloropsis sp.
16.02.17 St HZSHH LR 0177 Nannochloropsis sp.
16.02.17 St HISHH LRl 0166 Nannochloropsis sp.
16.02.17 St HISHH LRl 0126 Nannochloropsis sp.
16.02.17 St2AMEZSHL] 0035 Nannochloropsis sp.
16.02.17 StZAMHZSALL] 0399 Nannochloropsis sp.
16.02.17 StZMEZSAL] 0290 Nannochloropsis sp.
16.02.17 StZMEZSAL] 0398 Nannochloropsis sp.
16.02.18 SRS Yntstr | =2l ME| 7|2t T ME 1080 Rhinomonas  sp.
16.02.18 SIS UTIE T |2 S AME| 7| HESI L MIE 1134 Hillea sp.
16.02.18 SRS YntsHr | =2l ME| 7|2t M E 1485 Cryptomonas erosa Ehrenberg
16.02.18 SRS Yntsty | =l ME| 7| BHE T ME 1493 Rhodomonas sp.
16.02.18 Sttty | =2 ME| 7| BHE M E 1499 Cryptomonas sp.
16.02.18 SRSt | =2l MER7|2HH A ME] 1620 Hillea fusiformis
16.02.19 St Yntsty | =2 ME|7|BHH T ME 1679 Cryptomonas erosa Ehrenberg
16.02.19 SIS | =2l MER7|2HH A ME] 2070 Rhodomonas sp.
16.02.19 SIS US| 2 ME|7|HI L MIE 2071 Rhodomonas sp.
16.02.19 St Yntsty | =2l MEf7|BHAH T ME 2072 Rhodomonas sp.
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Horal)| o|lg7|atd LIMS-PS NO. Species

16.02.19 SRS YNty | =@ MEL7| 8t T ME 1303 Cryptomonas sp.
16.02.19 SIS 7| S ME|7|HF L ME 2073 Unknown CR
16.02.19 SRS YNty | =@ MEL7| A ME 1908 Cryptomonas erosa Ehrenberg
16.02.19 SRSty | =@l MEtESE S~ LAIE 0695 Skeletonema costatum
16.02.19 ZEIEAMEHY S| LA A 0073 Paviova lutheri
16.02.19 =2 =AM Sl AT A 0077 Phaeodactylum  tricornutum
16.02.19 ZEILMEHR] S| LAAH T A 0065 Chlorella vulgaris
16.02.19 2 =AM Sl AT A 0016 Nannochloris oculata
16.02.19 D EAMNSHR] SEfLAMAETA 0002 Chlorella ellipsoidea
16.03.10 HZACStm st Aot ME S AlSA 2352 Alexandrium fundyense
16.03.10 HZAStm st HotstAMEf S AlSHA 2303 Alexandrium pacifium
16.03.10 HZAStw osfdstut HotstAME S AlSHA 2358 Alexandrium fundyense
16.03.10 BACHStm S| Ystnt HotstAAME S MM 2345 Alexandrium affine
16.03.10 BACHStD s Ystnt HOotstAME S MM 2305 Alexandrium insuetum
16.03.11 HMuohstn sje7|ssts 2335 Cochlodinium  polykrikoides
16.03.11 MUCjstm s Yr|sste 2303 Alexandrium pacifium
16.03.11 Mutfstn s r|sstE 2352 Alexandrium fundyense
16.03.11 HUECjstn g7 sste 2358 Alexandrium fundyense
16.03.11 Mutfstn s r|sste 2345 Alexandrium affine
16.03.11 Mutfstn s r|sste 2305 Alexandrium insuetum
16.03.15 ds|thstn MEskat 0973 Microcystis  aeruginosa
16.03.22 St HZSIHLR 0329 Nannochloropsis sp.
16.03.22 St HZSHH LR 0390 Nannochloropsis sp.
16.03.22 St HZSHH LR 0397 Nannochloropsis sp.
16.03.22 St HZSHH LR 0400 Nannochloropsis sp.
16.03.22 St HZSIH LRl 0412 Nannochloropsis sp.
16.03.22 St MHZSHA 1L 0360 Nannochloropsis sp.
16.03.22 St MHZSHAH 1L 0359 Nannochloropsis sp.
16.03.22 St MHZSHAH L 0197 Nannochloropsis sp.
16.03.22 St MHZSHAH 1L 0886 Nannochloropsis sp.
16.03.22 StZAHISHH L 0069 Nannochloropsis sp.
16.03.30 SRS YNtsH7|=2l ME|Z|2HE T ME 1655 Melosira hyperborea
16.03.30 SRS YNt | =2l ME|7| 2t T ME 1737 Melosira hyperborea
16.03.30 ShRo| Ut 7| =2 MER7|HHH T MIE] 1774 Melosira juergensi
16.04.05 S| atst | =2 2335 Cochlodinium  polykrikoides
16.04.11 @H o|o|QlH| 1346 Dunaliella salina
16.04.11 @H o|lo|QlH| 0473 Nitzschia palea
16.04.11 @ o|o| el 0680 Cyclotella meneghiniana
16.04.11 @F O[O0 H| 1517 Microcystis sp.
16.04.11 @ o| o]l 1349 Spirulina platensis
16.04.12 BAtZSAA| DSt S 2 2391 Cochlodinium  polykrikoides
16.04.12 BAtZSAA DSt S 2 1349 Spirulina platensis
16.04.12 BAtZSAA DSt S 2 0974 Prorocentrum sp.
16.04.12 BAtZAA DSt S 2 1643 Scripsiella  sp.
16.04.14 St HZSIH LR 0033 Nannochloropsis sp.
16.04.14 St MHZSHAH 1L 0043 Nannochloropsis sp.
16.04.14 St MHZSHAH 1L 0054 Nannochloropsis sp.
16.04.14 St MHZSHAH 1L 0055 Nannochloropsis sp.
16.04.14 StZAHISIH L 0059 Nannochloropsis sp.
16.04.14 StZAMHISIHL L 0061 Nannochloropsis sp.
16.04.14 StZAMHISIH L 0066 Nannochloropsis sp.
16.04.14 StZAMHISIH L 0067 Nannochloropsis sp.
16.04.14 StZAMHISIH L 0068 Nannochloropsis sp.
16.04.14 StZAMHZSIH L 0070 Nannochloropsis sp.
16.04.14 duapsty|enystn M okastat 1349 Spirulina platensis
16.04.15 =20sty MEstnt 0001 Phaeodactylum tricornutum
16.04.15 SEjstn MEskt 0012 Isochrysis galbana
16.04.15 =20jste MEstnt 0050 Pavlova lutheri
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16.04.18 st 5}st7| = 2l (KAIST) 0027 Chaetoceros gracilis
16.04.18 st 5}st7| = 2 (KAIST) 0012 Isochrysis galbana
16.04.20 detarstnsstn 0973 Microcystis  aeruginosa
16.04.20 dutatstnsstn 2184 Anabaena circiualis
16.04.21 A TS| Y ARFRA O A 1245 Navicula sp.
16.04.21 I TS| Y ARFRA O A 2163 Nitzschia sigma
16.04.25 sty | =8 stgaste 0102 Synechococcus sp.
16.04.26 P N S | 0027 Chaetoceros gracilis
16.04.26 P N N 2 LS B 0012 Isochrysis galbana
16.04.26 P N N R RS B 0050 Pavlova lutheri
16.04.28 olsiCietw MHZSHI ol Zshr| o AlEAl 1349 Spirulina platensis
16.04.28 olsiClstm MEHZsHI O|ZSHH AT A 1346 Dunaliella salina
16.04.28 StEMH ISR ASEXIo|oF L AMIE 0327 Nannochloropsis sp.
16.04.28 StZMH ISR ASEXIo|oF L AMIE 0328 Nannochloropsis sp.
16.04.28 St MEISHHTL MEEXO A LME 0330 Nannochloropsis sp.
16.04.28 St MHZSIA AL A SEXO|FAHTME 0094 Nannochloropsis sp.
16.04.28 Sty St el AZEXO|oFAME 0122 Nannochloropsis sp.
16.04.28 St MHSSIA AL AFSEXO|FAHTME 0123 Nannochloropsis sp.
16.04.28 st ISl A ZE2XO|AALME 0237 Nannochloropsis sp.
16.04.28 St MEHSSIA L] A SEXO|FH L ME 1060 Nannochloropsis sp.
16.04.28 StaMEISHH T AMEEXO|AAHLME 0114 Nannochloropsis sp.
16.04.28 StEMHISA L ASEXIo|FH LME 0079 Nannochloropsis sp.
16.05.02 A SHUAEZS LAKIRAME 0027 Chaetoceros gracilis
16.05.02 AT SHUAEZS LARRAME 0012 Isochrysis galbana
16.05.03 BAZAA| DSt S 2 2391 Cochlodinium  polykrikoides
16.05.03 BAZAA| ISt S 2 1643 Scripsiella sp.
16.05.03 HAZAA| IS S 0027 Chaetoceros gracilis
16.05.10 SRS US| =2 ME| 7| BHA M E 0499 Melosira munnuloides
16.05.10 SRS US| =2l ME| 7| BHH T ME 1432 Melosira sulacta
16.05.10 SRS US| =2l ME| 7|8t T MEH 1947 Hyalodliscus stelliger
16.05.10 SRS US| =2l ME| 7|2t T ME 1658 Paralia sulcata
16.05.10 SRS US| =2l ME| 7| BHH M E 1659 Paralia sulcata
16.05.10 SRS YntsHr | =2l ME| 7| BHH M E 0498 Coscinodiscus granii
16.05.10 SRS US| =2l AMER7|8HH A ME] 0013 Nannochloropsis oceanica
16.05.10 St Ytsty | =2 ME| 7| BHH M E 0024 Nannochloropsis  salina
16.05.10 St Yntsty | =2 MEf7|BHH M E 0094 Nannochloropsis sp.
16.05.13 ANAacHstm 0562 Heterosigma akashiwo
16.05.17 S L M EX AL SfFAEE 0198 Pyramimonas grossii
16.05.17 ZEISIUMEX T YA EEl 0011 Cryptomonas ovata
16.05.17 RIS UM IR T S| YA ZE 0562 Heterosigma akashiwo
16.05.17 RIS UM IR T S| YA ZE 0550 Amphidinium carterae
16.05.17 ZRISIUMEX T YA SEl 1783 Heterocapsa triquetra
16.05.18 @ oo 0011 Cryptomonas ovata
16.05.18 @X o|¢lo|lb| 0024 Nannochloropsis  salina
16.05.18 @X o|o|db| 1755 Chlamydomonas coccoides
16.05.23 HZANSt W std 3s it 0030 Oscillatoria sp.
16.05.23 HZAHSt W std 3skr 1070 Scenedesmus  sp.
16.05.26 SRS YNt | =2l MutmEE = 1 MIE 1774 Melosira juergensi
16.05.26 SRS YNtEH 7| =2l Mt~ 2 MIE 0045 Chaetoceros simplex
16.05.26 SRS YN | =2l MutmEs =1 MIE 1952 Nitzschia longisima
16.05.26 SRS YT | =2l Mt =1 MIE] 0593 Scrippsiella  trochoidea
16.05.26 SRS US| = MEMES 4~ LAMIE 0111 Tetraselmis suecica
16.05.31 BACYStm sfstal AotstA MESH AlSAl 2340 Cochlodinium  polykrikoides
16.06.01 =2rfstn MEsknt 0001 Phaeodactylum tricornutum
16.06.01 =E2rfstn MEstnt 0012 Isochrysis galbana
16.06.01 =E2rfstn MEstnt 0073 Pavlova lutheri
16.06.02 St ¥atst 7= 0012 Isochrysis galbana
16.06.03 ZA7|etm 0310 Lyngbya sp.
16.06.03 d7|Cjetn 0973 Microcystis  aeruginosa

- 118 —




Horal)| o|87|2atH LIMS-PS NO. Species

16.06.10 BAfstn stAd-Zskit 2162 Anabaena azollae
16.06.13 MZohstn 7| A-3stot 0009 Chlorella vulgaris
16.06.13 H ol = 1346 Dunaliella salina
16.06.13 H o= 0849 Skeletonema costatum
16.06.13 Hddd|= 1354 Haematococcus  pluvialis
16.06.13 Hddd|= 0077 Phaeodactylum  tricornutum
16.06.16 EAN=Z= FO{THHQI MnpstHd 1A LIMS-ZS-0085 Brachionus plicatilis
16.06.16 dErystn MEAAT| A2t 0193 Chlorella sp.
16.06.16 ZECistn MEAAT| A2t 0006 Chlorella  vulgaris
16.06.16 ZECistn MEAAT| A2t 1222 Pedjasturum sp.
16.06.17 SRS | =2 S EMLMATME 2305 Alexandrium insuetum
16.06.17 SRS Ystr | =2 S| EMLAHTAME 2303 Alexandrium pacifium
16.06.17 SRS Ytstr | =2 S| ELAHTAME 2308 Alexandrium fundyense
16.06.17 SIS US| S LS EA ST MIE 2345 Alexandrium affine
16.06.17 St sty | =2 S| ELAHTME 2392 Alexandrium  pseudogoniaulax
16.06.17 =R S 5% PN nly=igmE=30| 0012 Isochrysis galbana
16.06.17 SR e DN ni=lgmE=2e] 0016 Nannochloris oculata
16.06.17 SR S de: DN i =l gmE=e] 0065 Chlorella vulgaris
16.06.20 st st | =@l 0012 Isochrysis galbana
16.06.20 St Yatst 7| =2l 0111 Tetraselmis suecica
16.06.20 st st | =2l 0016 Nannochloris oculata
16.06.20 BACStn KM ESn} 0012 Isochrysis galbana
16.06.20 BACStn KM Esn} 0007 Tetraselmis suecica
16.06.20 BACNstn KM Esn} 1062 Rhodomonas salina
16.06.22 ZFsh |8 stEdaste 0705 Thalassiosira weissflogii
16.06.24 S|ty | & 0012 Isochrysis galbana
16.06.24 st Yntet 7| = 0111 Tetraselmis suecica
16.06.24 St Yntstr| =2l 0016 Nannochloris oculata
16.06.27 oA SHYAEZE SAKIRIMIE 0077 Phaeodactylum  tricornutum
16.06.28 SRS YIS | =2 S EMAHTAME 2305 Alexandrium insuetum
16.06.28 SRS Yntstr | =2 S| EMLAHTAME 2303 Alexandrium pacifium
16.06.28 SRS YsH |22 S| ELAHTAME 2308 Alexandrium fundyense
16.06.28 SIS US| S LB EA ST ME 2345 Alexandrium affine
16.06.28 St Yst | =2 He|EAHTME 2392 Alexandrium  pseudogoniaulax
16.07.04 StZMH ISR ASEXIo|oFd L AMIE 0025 Nannochloropsis sp.
16.07.04 StEMHISIH R ASEXIo|oFd L AMIE 0096 Nannochloropsis sp.
16.07.04 StZMH ISR A S8 Xo|oFd L AMIE 1010 Nannochloropsis sp.
16.07.04 StaMEZEAT1L ASEXO|AHLME 0125 Nannochloropsis sp.
16.07.04 StEMHEISA L ASEXIo|oFAH LMIE 0167 Nannochloropsis sp.
16.07.04 StEMHE ISR ASEXIo|oFAH LMIE 0168 Nannochloropsis sp.
16.07.04 StEMHEISHA 12| MEZ IS AME 2391 Cochlodinium  convolutum
16.07.04 StEMHEISHA L] MEZ IS AME 2340 Cochlodinium  polykrikoides
16.07.04 StZMEISIA L] MEZZEAHAME 2376 Cochlodinium  polykrikoides
16.07.04 StZMEISHA L] MEZZ A AME] 2377 Cochlodinium  polykrikoides
16.07.04 StZMEIZSIA L] MEZZEAHAME] 2378 Cochlodinium  polykrikoides
16.07.04 StEMHISHA L] M EZEZRATME 2305 Alexandrium insuetum
16.07.04 StEMH IS MEZEIRATME 2303 Alexandrium pacifium
16.07.04 StEMHEISHA L] MEZEIRATME 2308 Alexandrium fundyense
16.07.04 StEMEISHA L] MEZEZIAAETME 2306 Alexandrium fundyense
16.07.04 StEMHEISHA L] MEZEZAAETME 2392 Alexandrium  pseudogoniaulax
16.07.05 olsiClsty MEHZSH O|ZSHH AT A 0950 Spirulina maxima
16.07.05 olsiClsty MEHZSH O|FSHH AT A 0941 Dunaliella salina
16.07.12 st2gfekntsty| &Y 0012 Isochrysis galbana
16.07.12 HALZ A IS 0 S8 2391 Cochlodinium  polykrikoides
16.07.12 BHAtZ A IS S8 0974 Prorocentrum micans
16.07.12 =R S de: DN Ini=lgmE=2] 1643 Scripsiella spinifera
16.07.12 BHAtZ A ItE n S8 0638 Asterionellopsis ~ glacialis
16.07.18 ZHMefstnm ROl apstoy st 0217 Paviova pinguis
16.07.18 ZHMefstnm Kol npstoy st 0113 Paviova sp.
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16.07.18 =Merstn Xt st 0111 Tetraselmis suecica
16.07.18 aHSFjstm KOsty st 1511 Dunaliella salina
16.07.18 AMOEtn of | X| XSSt 0056 Spirulina platensis
16.07.18 ZMofstm of 4 X| Xl 3ttt 1691 Spirulina maxima
16.07.18 AMOstn of XXM SsHat 1681 Botryococcus braunii
16.07.19 SRRl S A 0708 Achnanthes longipes
16.07.19 SRR Z A 0842 Nitzschia brevissima
16.07.19 St =AM S A 0612 Cylindrotheca  closterium
16.07.20 (o] ==n k=13m] 0973 Microcystis  aeruginosa
16.07.20 | o|&o| | 0473 Nitzschia sp.
16.07.20 X o| o]l 0680 Cyclotella meneghiniana
16.07.20 X o| o]l 0973 Microcystis  aeruginosa
16.07.20 X o| o]l 1826 Scenedesmus  acuminatus
16.07.21 SRS Y0t | =@ MeErE S = 2AMIE 0012 Isochrysis galbana
16.07.22 st Lntst7 | =2 0012 Isochrysis galbana
16.07.25 stas st 7| =9 0012 Isochrysis galbana
16.07.26 ZEISAMSHR] MBS A T A 0057 Pavlova lutheri
16.07.26 ZEISAMSHR] MBS T A 0012 Isochrysis galbana
16.07.26 R AMDSHY M= AHT A 1068 Tetraselmis chuii
16.07.26 ZEISAMSHR] MBS A T A 0045 Chaetoceros simplex
16.07.26 T2 AMSHR] MBS A T A 0024 Nannochloropsis  salina
16.07.26 ZEIEAMDSHR M| AT A 0811 Skeletonema costatum
16.07.26 ZEIAMDSHR M| AT A 0574 Rhodomonas sp.
16.07.27 AEQ=CHStn A HIpstost 1062 Rhodomonas salina
16.07.27 ZEQ=CHStn A Hnpstost 0012 Isochrysis galbana
16.07.27 ZEQ=Ostm A oSSt 0111 Tetraselmis suecica
16.07.29 St ntsty | =2 0012 Isochrysis galbana
16.08.01 BHAF MDA EE 1485 Cryptomonas erosa
16.08.03 NG MEMAXIS R LI HO| 2 M ME] 0635 Thalassiosira nordenskioeldii
16.08.03 TNHLMEMAXIZ L] LI HIO| @ HFAMIE 0705 Thalassiosira  weissflogii
16.08.07 Mutojstm shgsistat 0006 Chlorella vulgaris
16.08.07 HUCjstn stAs| skt 0065 Chlorella vulgaris
16.08.09 MATCistm 0562 Heterosigma akashiwo
16.08.09 MAoCistn 2368 Cochlodinium  polykrikoides
16.08.19 BACHstn MEFstnt 2383 Cochlodinium  polykrikoides
16.08.19 BACHstn MEFstnt 1133 Heterosigma akashiwo
16.08.19 BACHstn MEFstnt 0629 Skeletonema costatum
16.08.22 st atsty | =2l 0012 Isochrysis galbana
16.08.22 Mutfstn shgsf kst it 0562 Heterosigma akashiwo
16.08.22 Mutfstn shgsistat 1179 Prorocentrum micans
16.08.22 Mutofstn shgsf st it 1180 Prorocentrum minimum
16.08.23 @A ol o|dH| 0473 Navicula parva
16.08.23 @K o|o| | 1519 Microcystis sp.
16.08.31 BAZAA MEDAREE SR A 1485 Cryptomonas erosa
16.09.01 St Yntstr | =@l MEFESE S0 1AMIE 1542 Selenastrum  capricornutum
16.09.02 = 2 YA =S X2l 2 2068 Heterocapsa triquetra
16.09.02 ZEIS|YME X2 0012 Isochrysis galbana
16.09.02 ZEIS| Y ME X2 0907 Navicula sp.
16.09.02 AFEE 0045 Chaetoceros simplex
16.09.02 AbEE 1354 Haematococcus pluvialis
16.09.02 3 0012 Isochrysis galbana
16.09.02 AHEF 0077 Phaeodactylum  tricornutum
16.09.05 St 7| X2 psHR| 2 72l 1691 Spirulina maxima
16.09.05 St 7| R psHR| 2 72l 0056 Spirulina platensis
16.09.20 D Ostn A=SAts|stdZsts 2342 Cochlodinium  polykrikoides
16.09.20 2| A 2 Xl 1783 Heterocapsa triquetra
16.09.23 ZAIS|AL OF|Lt 1681 Botryococcus braunii
16.09.23 ZFAID|AL OFO|Lt 1346 Dunaliella salina
16.09.23 ZAIT|AL OFL|Lt 1826 Scenedesmus sp.
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16.09.23 ZAIS|AF OF|Lt 1691 Spirulina maxima
16.09.23 ZAIS|Ab OFO|Lt 0056 Spirulina platensis
16.09.26 MYChstm MR ZSHt 1354 Haematococcus  pluvialis
16.09.30 Sttty | s Sl EMHAHTRME 1088 Chaetoceros  atlanticus
16.09.30 Sttty | & S EL A TAME 1199 Chaetoceros didymus
16.09.30 S| Yatst 7| =2l 0012 Isochrysis galbana
16.10.05 olsiCistw MHZSHI ol Zsha|ojAlE Al 0056 Spirulina platensis
16.10.11 JHE2l At ECjstn 0973 Microcystis  aeruginosa
16.10.11 JtEEl A sCjstn 0006 Chlorella vulgaris
16.10.11 JIEEl 2SSt 1681 Botryococcus braunii
16.10.11 MZCHstm 7| AZ2stat 0056 Spirulina platensis
16.10.13 St Yntstr | =2l 0012 Isochrysis galbana
16.10.13 St Yatstr| =2l 0111 Tetraselmis suecica
16.10.17 Held|= 1346 Dunaliella salina
16.10.17 Held|= 0848 Skeletonema costatum
16.10.17 Heddd| = 0027 Chaetoceros gracilis
16.10.17 H o= 0056 Spirulina platensis
16.10.18 ChCHSt il IbO|H A|AEIZ Skt 0006 Chlorella vulgaris
16.10.18 CtZCHSt OO A|A Bl 3 Skt 0973 Microcystis aeruginosa
16.10.18 CtZCjstn OfO|HA|AEIZ Sk} 0411 Synechococcus sp.
16.10.24 o k=i 0848 Skeletonema costatum
16.10.24 AAachstm 1180 Prorocentrum minimum
16.10.26 nEOistn AEAls|sld gste 2342 Cochlodinium  polykrikoides
16.10.31 OIMMHEIIH A AYstdEHEE 0056 Spirulina platensis
16.10.31 OIMMHEIIH A AYstdEHEE 1691 Spirulina maxima
16.11.01 H 2H|= 0056 Spirulina platensis
16.11.01 Held|= 1691 Spirulina maxima
16.11.01 HlH|= 1417 Spirulina subsalsa
16.11.07 MEfetm MEHA A DSk} 0056 Spirulina platensis
16.11.07 MECfstm MEHA A DS} 1691 Spirulina maxima
16.11.07 MUYChstm AMHAIA 2} 1417 Spirulina subsalsa
16.11.07 MYChstm A IS} 1565 Spirulina sp.
16.11.14 DSt ASALg|etE 3ste 2342 Cochlodinium  polykrikoides
16.11.15 MAzcistm 0562 Heterosigma akashiwo
16.11.28 MZCjstm A4 npstat 0006 Chlorella vulgaris
16.11.28 MZCjstm A4 npstat 0009 Chlorella vulgaris
16.11.28 MZCjstm A4 pstat 0143 Chlorella vulgaris
16.11.28 MZCistm A4 npstat 0144 Chlorella vulgaris
16.11.28 MZCjstm A4 0 npstat 0145 Chlorella vulgaris
16.12.08 CHstm S ysta AHotstAME S AlSA 2303 Alexandrium pacifium
16.12.12 ZEFCstm MHarsicist 0111 Tetraselmis suecica
16.12.12 ZEQ=Ostm A npStCl st 0012 Isochrysis galbana
16.12.12 ZEQ=Ostm A OpstCl st 0013 Nannochloropsis oceanica
16.12.12 ZEQ=Ostm A OpstCl st 0002 Chlorella ellipsoidea
16.12.15 BACHsm Akt 1354 Haematococcus  pluvialis
16.12.15 BHZACfstm kAl 0848 Skeletonema costatum
16.12.15 HZACfsm Ak} 0550 Amphidinium carterae
16.12.15 BHZACfsm kAl 0073 Paviova lutheri
16.12.15 SACHstm FAlstat 0745 Phaeodactylum  tricornutum
16.12.15 =2l A pskel 2500 Gymnodinium impudicum
16.12.15 = El = Atarstel 2303 Alexandrium pacifium
16.12.15 =2l Atarstel 2308 Alexandrium fundyense
16.12.15 = El = Atnrstel 2305 Alexandrium insuetum
16.12.16 BACYStm sfstal Aot MESH AlSAl 1068 Tetraselmis chuii
16.12.16 BAMSHD o st AHotstAMEfSH AlSHA 0111 Tetraselmis suecica
16.12.16 BHACNStD syt HotstAME S AEA 0042 Tetraselmis striata
16.12.16 BACStm sfstal Aot MEsH AlsiAl 0053 Tetraselmis tetrathele
16.12.23 BACNStn MEZshnt 0077 Phaeodactylum  tricornutum
16.12.23 BACNStn MEFstnt 1511 Dunaliella salina
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16.12.23 BHACNStn MEFstnt 0348 Nannochloropsis oceanica
16.12.23 BAafstn MEFstat 0024 Nannochloropsis  salina
16.12.23 BACNStn MEZshnt 0214 Isochrysis galbana
16.12.28 A E E 0622 Microcystis sp.
16.12.28 A9 E E 0973 Microcystis aeruginosa
16.12.29 s yAtarstel M2 0490 Nitzschia sp.
16.12.29 sy atarstel ME2dAA 1139 Navicula sp.
16.12.29 eS| b Ataret HEH A 0963 Amphora sp.
16.12.29 MLttt HE2HPAA 1775 Cocconeis sp.
16.12.29 LU=ttt ME2HA 0900 Caloneis sp.
16.12.30 SHFCHSH W 0973 Microcystis aeruginosa
16.12.30 SHFCHSH W 2368 Cochlodinium  polykrikoides
16.12.30 SHCHSH M 3085 Pseudo-nitzschia sp.
17.01.04 Aty | = HolELHTME 3040 Chaetoceros  curvisetus
17.01.11 BACNStn 43St} 2162 Anabaena azollae
17.01.11 BACNSt e A Z3stnt 1973 Secnedesmus acuminatus
17.01.11 BACNStn A Zstnt 0030 Oscillatoria sp.
17.01.12 Hutojstn 2302 Alexandrium pacifium
17.01.12 MYChstm 2305 Alexandrium insuetum
17.01.12 MYChstm 2308 Alexandrium fundyense
17.01.12 MYChstm 3114 Pseudo-nitzschia sp.
17.01.23 Smsfjcistn 3114 Pseudo-nitzschia sp.
17.01.23 Smsjcista 2504 Prorocentrum micans
17.01.23 =R Rldn k=iam] 3105 Chaetoceros  sp.
17.01.24 Mutapstnsstn 0973 Microcystis aeruginosa
17.01.24 Sttty | & Sl EL A AME] 2335 Cochlodinium  polykrikoides
17.01.25 AMAncistm 0562 Heterosigma akashiwo
17.02.02 MOt m of skt 3109 Coscinodiscus granii
17.02.02 MCfstm of skt 3089 Coscinodliscus  concinnus
17.02.02 MECfstm of st} 3108 Thalassiosira sp.
17.02.02 MYChstm s gstat 3118 Eucampia sp.
17.02.02 HMuCistm s ¥Fstar 3021 Rhizosolenia setigera
17.02.07 Hutoystnm shAS|Fsknt 2313 Alexandrium fundyense
17.02.07 HMujstm sHgs|dstat 2303 Alexandrium pacifium
17.02.07 Hutoystn sHAS|FSH 2345 Alexandrium affine
17.02.07 Muhstn shgsidstat 2551 Prorocentrum cordatum
17.02.07 Hutoystm sHAS|FSH 2357 Heterosigma akashiwo
17.02.08 BACSm sfstal Aot MEsH AlSAl 2335 Cochlodinium  polykrikoides
17.02.13 RIS AMNER] S8l AH LA 0073 Paviova lutheri
17.02.13 2= AMSHR] Sl AT A 0077 Phaeodactylum  tricornutum
17.02.13 ZLRILAMDSHY] S| SAH A 0065 Chlorella vulgaris
17.02.13 =2 AMESHR] SEl| AT A 0016 Nannochloris oculata
17.02.16 Mtojstn 2021 Symboidinium sp.
17.02.16 Mutofstn 2519 Gambierdiscus  yasumoto
17.02.17 ditarstnsstn 3105 Chaetoceros  sp.
17.02.17 Pz RN i s=-1an E=3=13m] 0012 Isochrysis galbana
17.02.17 Pz RN i s=1an E=3=13m] 0948 Navicula sp.
17.02.20 SRS US| =2 S EMLAHTAME 2900 Chattonella marina
17.02.21 SZCfStm A4 apstat 0006 Chlorella vulgaris
17.02.21 SZCjstm A4 apstat 1542 Selenastrum  capricornutum
17.02.21 SRS Yntstr | =2l ME| 7| BHH M E 0028 Isochrysis aff.  galbana
17.02.21 SRS YISt | =2 MER7|EHH A ME] 0012 Isochrysis galbana
17.02.21 SRS YtsHr | =2 ME| 7| 2HH M E 0057 Paviova lutheri
17.02.21 St Yntsty | =2 ME| 7| BHE M E 0078 Paviova lutheri
17.02.21 SFS| LIS T2 MER7|HE L ME 0073 Paviova lutheri
17.02.21 SIS US| 2 ME|7|HE L MIE 0074 Paviova sp.
17.02.21 SIS LIS 7|2 ME|7|HI L MIE 0135 Paviova sp.
17.02.21 St Yntsty | =2l MEL7|BHH T ME 0214 Isochrysis galbana
17.02.21 Sttt | =@ MER 7| 2HH A ME] 0213 Isochrysis aff.  galbana
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Hakali| o|87|2atH LIMS-PS NO. Species
17.02.21 SIS YNt 7| =2l ME| 7| B LM E] 0215 Pavlova gyrans
17.02.21 S| Yntst7| =2l ME|7|EHH M E 0218 Paviova sp.
17.02.21 SEZS| YNty | =2l MEf 7| A LM E 0219 Paviova sp.
17.02.21 St Yntsty | =2l ME[7|BHH T ME 0216 Paviova gyrans
17.02.21 St ntsHT | =@l MER7|E2HH A ME] 1065 Pleurochrysis  carterae
17.02.21 StZs| Yty | =2l ME|7|EHA LM E] 0113 Paviova sp.
17.02.21 St tsty | =@ ME|7|E2HH A ME] 1072 Isochrysis sp.
17.02.21 StES| YNty | =2l ME|7| 2 LM E] 0316 Coccolithus sp.
17.02.21 S| US| =2 ME| 7| BHAH M E 1699 Paviova gyrans
17.02.21 SRSt 7| =2 MEf7| B R MHIEH 1671 Prymnesium parvum
17.02.21 SRS US| =2l ME| 7| BHH T ME 1790 Prymnesium zebrinum
17.02.21 SRS Yntstr | =2l ME| 7|8t M E 1807 Prymnesium  patelliferum
17.02.21 SRS Yntsty | =2l ME| 7|2t T ME 1832 Chrysochromulina sp.
17.02.21 SRS Ytsty | =2l ME| 7| 2HH T ME 1965 Prymnesium parvum
17.02.21 SRS US| = AMER 7| BHH A ME] 2122 Prymnesium parvum
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