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PREFACE TO THE SEVENTH EDITION

Four years have past since we published the sixth edition of the list. During this period a
considerable number of new cultures have been added to the NIES-Collection. We appreciate the
many comments and words of encouragement about the publications from people in diverse places.
These have led us to recognize more than ever the value of the NIES-Collection for research and
development. Its use extends not only to environmental science, but also to basic biology and
microbiology-related fields such as agriculture, fisheries, food manufacture and medical science.

The seventh edition lists 1,215 strains of microalgae and 6 strains of protozoa. These have been
evaluated by the Committee for Evaluating Microbial Culture Strains, which is composed of
microbiologists from this institute and authorities from other organizations. Although special care
has been exercised to ascertain that the taxonomy and characteristics of all strains are clear and
precise, we are always grateful for further advice and criticism.

Most of the strains in the NIES-Collection were isolated originally by phycologists in our
country and do not exist in other collections. We plan to share responsibility for preservation of the
important strains by keeping close contacts with other culture collections.

The NIES-Collection carries out such wide-ranging activities as collection, preservation,
distribution, taxonomy, preservation technology, and development of a microbial strain data
processing system. We hope to make steady progress in these various activities by expansion of
facilities and staff. We would much appreciate your advice, criticism and cooperation concerning the
performance of the NIES-Collection.

I wish to express my sincere thanks to all of the members of the committee for their effort
devoted to the evaluation of microbial strains for deposit, and their numerous considerations and
suggestions for this publication. | would also like to pay my respect to the staffs of the NIES-

Collection for their enthusiasm for culture collection.

March 1, 2004

Makoto M. Watanabe, D.Sci.
Chairman for the Committee for
Evaluating Microbial Culture Strains

Director of Environmental Biology Division
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PREFACE TO THE FIRST EDITION

In January 1983, the first culture collection of environmental microorganisms in Japan was
established at the National Institute for Environmental Studies. In the two years since that time, many
dedicated people have collaborated in the collection of microorganisms for the institute. The fruits of
their efforts have culminated in a "List of Strains,” which I feel will be highly praised by environmental
scientists. 1 would like to extend to all who were involved, my most sincere thanks and gratitude.

The list published herein focuses on microalgae which are important primary producers in the
environment. Notwithstanding the fact that there has been a high demand for microalgal collections by
both the academic and industrial worlds, until the establishment of the NIES-Collection, no microalgal
culture collection for environmental studies per se existed in Japan. Unlike the culture collection of
bacteria and fungi, organisms which have been actively studied for a long time, the isolation, cultivation,
and preservation of microalgae are technically much more complex. Since this institution has
characteristically performed interdisciplinary studies, it was possible to conquer these difficulties, and set
the culture collection of microalgae on the right path by utilizing the knowledge of its many experts.

Users of the microbial strains of the NIES-Collection will find both their quality and the data
maintained about them, highly reliable because the characteristics of the microalgae have been carefully
examined and re-examined. Due to the development of the strain computer data processing system,
strain data have added to the general data base of environmental biology. Collectively, these
developments will contribute to the rapid growth of environmental microbiology, and allow it to catch up
with microbiological research in other fields.

Although the ultimate objective of the NIES-Collection is to collect and preserve a great variety of
microorganisms related to environmental problems, at present only the collection of microalgal cultures
has been established. | hope that in the future the NIES-Collection will preserve not only microalgae,
but also other microorganisms which are indispensable to environmental biology. By planning
expansion of the facilities and the staff, the NIES-Collection should develop as an international culture

collection center, truly worthy of the name.

September 1, 1985

Tomomichi Yanagita, D. Sci.

Professor Emeritus of the University of Tokyo
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I. INTRODUCTION

The Microbial Culture Collection at the National Institute for Environmental Studies (NIES-
Collection) was founded in 1983 within NIES. When the NIES-Collection was created,
environmental issues such as eutrophication of lakes and rivers, air and water pollution, and human
health problems caused by environmental pollution were much more severe than nowadays. The
NIES-Collection started with ca. 250 strains mostly deposited by NIES scientists who were involved
in environmental research and by other culture collections in Japan (Ref. 526, 527). Thus, red-tide-
forming algae, such as Chattonella antiqua and Heterosigma akashiwo, and water-bloom-forming
cyanobacteria, such as Microcystis aeruginosa were representatives at the start, and still characterize
the culture collection.

Strains maintained

During 20 years, the number of strains has increased (Fig. 1) by deposition from researchers
and original isolation in the NIES-Collection. At present, the NIES-Collection holds more than
1,400 strains in total, including unidentified strains, and 1,221 strains (Table 1), which cover almost
all classes of algae so far described, are available to distribution as the NIES strains listed herein.

In the NIES-Collection, most strains are maintained under optimal and/or suboptimal
conditions ranging from 5 to 25 °C and 4 to 40 umol /m?sec light intensity in a 12-h-light:12-h-dark
photo-regime. The strains are serially transferred at 10 days to 4 months intervals. These
maintenance conditions differ depending on algal strains as described in Chap. VIII of this list. To
prevent loss of the strains during maintenance by serial transfer, we check growth weekly. Once a
year, a check for absence of bacteria is also carried out for the axenic strains by using several
bacterial check media (refer to Chap. V). Axenic strains are necessary for conducting some genetic
and physiological work.  Now, we have about 400 axenic strains.

Digital images and sequences of 18S rDNA are also routinely collected for evaluation of the
strains. These data are reflected in the list published every 3 years (Ref. 521, 528, 529, 531, 532,

540, 541) or can be searched online

1200 (http://lwww.nies.go.jp/biology/mcc/home.
1000 | Chlorophyceae* htm)
£
£ 800 - ‘
< Raphidophyceae Fj 1 Changes in strain numbers appeared
1 Iy Bacillariophyc . . . .
g 600 222 " i the List of Strains, from the first to
-ié Dinophyceae . o
5 400 , seventh editions. In this figure *Chloro-
z. Cyanobacteria ]
200 - | phyceae includes Chlorophyceae sensu
S . -
b A BB R Others stricto, Pedinophyceae, Ulvophyceae,
0 i = y XA ) X .
A X Trebouxiophyceae and Charophyceae.
'9%6 '\q%% '905\ \Q’Qb\ ¥ ’196 ')90
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Tablel.

Number of genera, species and strains in the NIES-Collection.

Phylum Class Genus Species Strains
Cyanophyta (Cyanobacteria) Cyanophyceae 28 68 445
Glaucophyta Glaucophyceae 2 3 4
Rhodophyta Rhodophyceae 2 2 6
Cryptophyta Cryptophyceae 4 19 40
Heterokontophyta Chrysophyceae 3 5 7
Raphidophyceae 6 9 42
Dictyochophyceae 1 1 1
Bacillariophyceae 19 27 46
Phaeophyceae 1 1 1
Xanthophyceae 3 3 3
Pelagophyceae 1 1 1
Pinguiophyceae 1 1 2
Schizocladiophyceae 1 1 1
Haptophyta Prymnesiophyceae 12 16 39
Pavlophyceae 1 1 1
Dinophyta Diophyceae 19 38 58
Euglenophyta Euglenophyceae 3 6 7
Chlorrarachniophyta Chlorarachniophyceae 1 1 1
Chlorophyta Prasinophyceae 6 11 20
Pedinophyceae 1 1 1
Ulvophyceae 2
Trebouxiophyceae 14 24 57
Chlorophyceae 52 130 275
Charophyceae 16 60 148
Protozoa Oligohymenophorea 2 2 2
Bicoecea 1 1 1
Placididea 2 2 3
Total 204 438 1,221

Distribution and deposition

In the last 10 years, the NIES-Collection has distributed 400 to 600 strains a year to both
academic and commercial users. Microcystis aeruginosa, Selenastrum capricornutum (currently
known as Pseudokirchneriella subcapitata), Chlorella vulgaris, Anabaena flos-aquae, and
Chattonella antiqua were the 5 most popular species in the last 5 years. Distributed strains are
used for various purposes, e.g. various tests to evaluate algal growth potential and ecotoxicity,
phylogenetic studies, characterization of physiological traits leading to the development of bioactive
compounds, and so on.

The NIES-Collection accepts the deposit of strains, all of which become available to all users
after evaluation by the Committee for Evaluating Microbial Culture Strains and allocation of a NIES

strain number.  Upon request, the strain is transferred to fresh medium, and shipped to the customer.
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We ask customers to send reprints if they publish results based on our strains. A lot of challenging

studies have been conducted using NIES strains, as seen in Chap. X.

Cryopreservation

Cryopreservation is necessary for long-term preservation in culture collections, preventing
contamination during repetitive transfer and genetic changes by mutation. We have about 300
cyanobacterial and unicellular red algal strains preserved only in liquid nitrogen as listed in
Appendix I.

Taxonomic re-evaluation

The taxonomic positions of coccoid green algae have been revised in recent years on the basis
of the ultrastructure of the flagellar apparatus and DNA sequences. This revision has advanced the
taxonomy of green algae and led to the revision of several orders as well as the creation of a new
class. However, as polyphyly in some families and genera is recognized, it is difficult to classify
those groups without sequence data. Moreover, this fact has directly affected the list of strains, in
which classification to class level is necessary. Thus, we started the sequencing of 18S rDNA to
increase the knowledge of culture strains in the NIES-Collection. As a result, some strains have
been transferred from Chlorophyceae to Trebouxiophyceae. In addition, we found several strains
assigned to inappropriate taxonomic status, e.g. taxonomic position and species names, in the course
of those analyses. It may be due to misidentification by depositors, or to paucity of phylogenetic

information. We left those strains as they were with comments.

Cyanobacterial strains

As mentioned above, bloom-forming cyanobacterial strains are characterizing our culture
collection, and taxonomic studies of cyanobacteria have been comprehensively carried out using
NIES strains (see Chap. X). As a result of those taxonomic studies on Microcystis, five
morphospecies of Microcystis (M. aeruginosa (Kiitzing) Lemmermann, M. ichthyoblabe Kiitzing, M.
novacekii (Komarek) Compeére , M. viridis (A. Braun) Lemmermann, and M. wesenbergii Komarek
were unified into one species, M. aeruginosa. The NIES-Collection accepted this proposal. In

Chap. VIII, however, former names are also shown in individual strain data.

Collaboration with other culture collections

Now, the NIES-Collection shares several strains with CCAP, PCC, CCMP, SAG and NIVA
(see Chap. VII for acronyms). Those strains are shown with the strain numbers given by the former
culture collections. We are planning to expand these collaborations to other culture collections as

well, for safety and to enlarge the availability of strains in the world.
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II. DEPOSITION OF STRAINS

1. Conditions for deposit

The Committee for Evaluating Microbial Culture Strains at NIES (abbreviate to CEMCS
hereafter) has decided to accept for deposit strains that satisfy the following conditions as the NIES
strains maintained in the NIES-Collection. In principle, all deposited strains will be available to the
public.

(1) Scientifically important microorganisms, e.g. microorganisms which cause or remediate
environmental problems, bioindicators, type strains, microorganisms with useful physiological
and biochemical properties, and established strains which have been used for valuable research.

(2) The background of the strain should be clarified, and the specific name should be established;
however, strains that have been used in a number of studies may be accepted even if only the
generic name is known.

(3) The strain should be stable under defined culture conditions and shall be in one of the following
states:

Microalgae: clonal or unialgal strain (axenic strains are preferable)
Protozoa: axenic or xenic strain with supplemented microorganisms as food
Bacteria: pure strain
(4) Some other microorganisms may be accepted for deposit when the CEMCS recognizes their

importance.

2. Agreement for deposit

When the depositor agrees to the following conditions, the NIES-Collection shall accept
his/her submission of the Strain Deposit Request and Agreement Form:

(1) The depositor shall deposit the strain to the NIES-Collection without charge. The transfer of
intellectual properties is not included in the agreement. The NIES-Collection may maintain,
culture and distribute the strain to users.

(2) The depositors shall submit accurate strain data to the NIES-Collection, which shall include
patents, properties and states of the strain (see Strain Deposit Request and Agreement Form).

(3) The strain shall be free from any limitation, legally and contractually, pursuant to one of the
following reasons:

The strain was isolated/developed by the depositor

The strain is deposited with the permission of the isolator/developer

-30-



The strain has been purchased without any limitation regarding the deposit thereof

(4) The NIES-Collection may distribute the deposited strains to users in accordance with the

®)

(6)

M)

)

®)

(4)

following condition(s):
The strain shall not be disclosed to the public until the paper regarding the strain has been
published
Other reason specified by the depositor
This condition will last no longer than one year and the strain will be open to the public, even if
the depositor imposes conditions. If the depositor does not specify a condition, then the strain
will be open to the public immediately after approval by the CEMCS.
The NIES-Collection shall bear no responsibility for inevitable change and loss during
maintenance, or for loss caused by natural disasters.
The NIES-Collection may stop the maintenance and distribution of the strains according to a
decision of the CEMCS, after prior notification is given to the depositor.

Procedure for deposit

The depositor should complete the “Strain Deposit Request and Agreement Form” (pp.32 34)
and send it to the following address:

Microbial Culture Collection

National Institute for Environmental Studies,

16-2 Onogawa, Tsukuba, Ibaraki 305-8506, Japan

Phone : +81-29-850-2556

Fax : +81-29-850-2587

Email: mcc@nies.go.jp
The decision regarding the deposit of the strain is given within one month from the date of
receipt of the Strain Deposit Request and Agreement Form.
The depositor should send an actively growing or lyophilized sample of the strain with two
copies of relevant reprint(s), if available, within one month of the date of acceptance.
If the state of the strain sent does not coincide with the description on the Stain Deposit Request
and Agreement Form, or does not meet any of the conditions described above, the NIES-

Collection acceptance for deposit shall be canceled.
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Strain Deposit Request and Agreement Form

Date:

Depositor's full name with family name in capital:
Depositor's affiliation and address:

Tel:

Fax:

E-mail:

I wish to deposit the following microbial culture strain to the NIES-Collection.
Reason for deposit:

[Basic information]
Scientific name with author name(s):

Division: Class:
Order: Family:
Synonym:

Identified by (full name with family name in capital):

Identification year:

Strain designation or code:

Other collection number (note collection name and number, if you deposit the strain in other collection):

[Collection]

Collection date:

Collector's name (full name with family name in capital):

Site information
Country:

Address (most detailed one):

Place name (e.g. name of river, lake, pond, bay and coast):
Latitude and longitude:

Ocean name with a nearest country:

Habitats: Omarine Ofreshwater (incl. terrestrial and aerial) Obrackish (salinity: %o)

Details of habitats: oligotrophic Omesotrophic Oeutrophic  Odystrophic  Osurface
Odepth in chlorophyll max Cother depth (- m) Oothers (

Details on the freshwater environment: Clake Opond Oriver Owetland Orice field
Osalt water Osoil Orock Obark Ohotspring Ocold spring Csnow or ice
Oothers ( )

Details on the marine environment: Oshore Ocoastal Opelagic Otide pool Ointertidal
Otidal flat Omangrove Oestuary Oharbor Owrack Odredge sample
Olothers (

Other information or comments on the habitat:

[Isolation]

Date of isolation:

Isolator's name (full name with family name in capital):

Isolation source: Owater [Oseawater [Osand Omud Osediment Osoil Oplant Oseaweed
Oseagrass Oanimal Ocoral Osponge Osnow Oice Oothers (

Isolation objective Omotile vegetative cell non-motile vegetative cell Odormant cell Cspore
Otetraspore  Clcarpospore [zygote Oparthenogenetic gamete  Othallus
Oothers (

Isolation method: [Olpipette washing Ocut-out of specimen Odilution Oagar plating Otaxis
Oflow cytometry with cell sorter  Clothers (

Notes on isolation conditions (e.g. medium, light, temperature, if different from maintenance conditions):
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Isolation treatment: [Clnone Oantibiotics (hame: , mg/l) Oultra-violet irradiation
Cchemicals (name: : mg/l) Oheat Oultra-sonic Oenrichment culture
0GeO, Oothers (

[Strain status]

Algae and cyanobacteria:  Ounialgal Omixed
Oclonal Cnon-clonal
Oaxenic Cnon-axenic

Bacteria: Opure Omixed

Protozoa: daxenic Omonoxenic (food: )
Omixed

Date of axenic check:

[Preservation conditions]
State of the preservation: Osubculture Ocryo-preservation [both Cothers ( )
Medium:
Reference of the medium:
Medium form: Oliquid Osemisolid Osolid Osoil water biphasic
Notes for preparation of medium:
Sub-culturing conditions
Temperature (°C):
Light intensity Lux :
Light intensity pE/m? sec :
Light quality: Owhite fluorescent Ored fluorescent Oblue fluorescent Onatural light
Oothers ( )
L/D cycle:
Duration (day(s), month(s)):
Culture vessel: Otesttube OErlenmeyer flask Oplastic culture flask
Oothers (
Additional notes for culture conditions (e.g. pre-culture conditions, special treatments, information for
optimal growth conditions, transfer methods, quantity of cells to transfer, others ( )):

Cryopreservation: Oyes [0no Ounknown
Cryoprotectant: (concentration %)
Preservation temperature (°C):
Method:
Preservation in freeze-drying: Oyes [©no Ounknown
Preservation in L-drying: Oyes [no Ounknown

[Characteristics]

Environmental characteristics
Ored tide Owater bloom OAGP Obioindicator Opredator of water bloom forming species
Ooffensive taste Ooffensive odor Oclogging of purification [toxic
Ohigh CO, fixing potential Odecomposition of hazardous substances [biodegradation
Ooxidation pond Oactivated sludge Obiofilim process Clcorrosion
Oothers (

Physiological and ecological characteristics
Cautotrophic Omixotrophic Ophagotrophic  Oheterotrophic  Oplanktonic  Obenthic
Osymbiotic Oparasitic Osaprophytic Clcosmopolitan  Ceurythermal  Ostenothermal
Othermophilic  Ocryophilic  Oeuryhaline  Ostenohaline  Ohalophilic  Oacidophilic
Osun plant type [Oshade plant type Onitrogen fixation Cfermentation Cbioluminescence
Ophototaxis Ohydrogen evolution  Ooil (hydrocarbon) production Oendophytic  Oepiphytic
Oepilithic  Oothers ( )

Miscellaneous characteristics
Otaxonomic importance  Otype strain - Omotile Oimmotile Oresting spore forming
Oresting spore not forming Clchromatic adaptation Omutant Oheterothallic  Ohomothallic
Odioecious [Omonoecious [lisogamy [Canisogamy [oogamy Olife cycle (H, h type)
Olife cycle (H, d type) Olife cycle (D, d+h type) Opolyploidy Omating type( )
Omating type(-) Ofemale Omale Oothers ( )
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[Genetic information (please write all registered data)]
Gene name:

Accession no:

Registrant (full name with family name in capital):
Registration date:

[References]

Publications in which the strains were used (please make a reference list according to an example below)

(Example) Otsuka, S., Suda, S., Shibata, S., Oyaizu, H., Matsumoto, S. & Watanabe, M. M. 2001. A
proposal for the unification of five species of the cyanobacterial genus Microcystis Kiitzing ex
Lemmermann 1907 under the rules of the Bacteriological Code. Int. J. Syst. Evol. Microbiol., 51, 873-
879.

Other references relevant to the strain(s) (e.g. references used for identification, please make a reference
list according to an example above)

[Others]
Any other remarks and comments:

I accept the following conditions for deposit of the strain(s).

Signature

Printed name Date

Agreement for deposit

1. The depositor shall deposit the strain to the NIES-Collection without charge. The transfer of
intellectual properties is not included in the agreement. The NIES-Collection may maintain, culture
and distribute the strain to users.

2. The depositor shall submit accurate strain data to the NIES-Collection, which shall include patents,
properties and states of the strain.

3. The strain shall be free from any limitation, legally and contractually, pursuant to one of the following
reasons (please tick).
O The strain was isolated/developed by the depositor
O The strain is deposited with the permission of the isolator/developer
O The strain has been purchased without any limitation regarding the deposit thereof

4. The NIES-Collection may distribute the deposited strains to users in accordance with the following
condition (please tick):
O The strain shall not be disclosed to the public until the paper regarding the strain has been

published

O Other reason ( )
This condition will last no longer than one year and the strain will be open to the public, even if
the depositor imposes conditions. If the depositor does not specify a condition, then the strain
will be open to the public immediately after approval by the Committee for Evaluating Microbial
Culture Strains.

5. The NIES-Collection shall bear no responsibility for inevitable change and loss during maintenance,
or for loss caused by natural disasters.

6. The NIES-Collection may stop the maintenance and distribution of the strains according to a decision
of the Committee for Evaluating Microbial Culture Strains, after prior notification is given to the
depositor.
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M)

I11. ORDERING AND DISTRIBUTION OF STRAINS

Agreement for distribution

The NIES-Collection will distribute strains to users who agree to the following conditions:
The strains (including replicates and derivatives from the strains), which are distributed from
the NIES-Collection, shall be available for education, research, and development purpose only.
The strains are not intended to apply directly to humans. The user hereby acknowledges and
accepts the potential risks of the strains and shall use them in compliance with domestic and
foreign laws, regulation, and guidelines. Especially for strains that produce toxic substances,
the user shall store and discard them appropriately.

The user shall be requested to submit the application form personally.

The user shall not acquire any intellectual property rights by the purchase of the strain.

The user shall provide written notice to the NIES when the purpose has changed considerably
from the purpose that was stated at the time of submission.

The user shall not distribute the strains, replicates and derivatives to any third party.

The user shall use the NIES strain number (e.g., NIES-125) when he/she uses a NIES strain in a
paper which is subsequently published, and shall send two copies of the reprint(s) or
photocopies thereof to the NIES-Collection.

When the use of the strain violates another person’s rights, the user shall bear responsibility
therefor, and deal with the matter on its own.

The user shall acknowledge the possibility that the strain is deficient and harmful, and
inadequate to the user’s aim. Thus, if the user suffers any loss by the strain, he/she shall bear
responsibility therefor and deal with the matter on its own.

The user shall submit the Strain Receipt Form within one month of the date of the receipt.
The user may request that the strains be sent again without charge if the strain does not show
good growth during this warranty period. The NIES-Collection shall not bear any

responsibility for mistakes by the user.

Order procedures

All requests to the NIES-Collection for strains shall be by completing the “Strain Ordering and

Agreement Form” (p.38), and by sending it via mail to the following address:

Microbial Culture Collection

National Institute for Environmental Studies,
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16-2 Onogawa, Tsukuba, Ibaraki 305-8506, Japan
Phone : +81-29-850-2556
Fax : +81-29-850-2587
Email: mcc@nies.go.jp
Please note that we can ship the strain only after we accept the original copy (with the
user’s signature and date) of the order form.
(2) Upon receipt of a strain, the “Strain Receipt Form” (p.44) should be completed and returned to

the NIES-Collection within one month.

3. Price of strains

Sales tax (5%) and postage will be requested in addition to the culture price for 15 mL.

| Academic purpose | 6,000 yen \

| Commercial purpose | 10,000 yen ‘

For educational use in schools and universities, the NIES-Collection distributes selected
strains without charge. Please contact the staff of the NIES-Collection. In this case, the user cannot

specify species and strains.

4. Special warning for distribution of ""Untransportable' and "'[Cryopreserved]" strains

Orders for the strains designated as "Untransportable™ in the strain description may not be
accepted, depending on the season or condition of the cultures. For transport overseas, such strains
should in principle be carried personally (e.g., in hand luggage). Such transportation shall be
arranged by individual requestors.

For strains designated as "[Cryopreserved]" in the strain description, frozen cells are thawed
and inoculated into fresh medium just after the order is accepted. As a result, it takes at least one

month for the overseas shipping of these strains. See also Appendix I.

5. Special warning for distribution of strains collected outside of Japan since 1993
Distribution of some strains collected and isolated outside of Japan since 1993 is now

suspended pursuant to the Convention of Biological Diversity, although the strain data are available

in the catalogue. Please contact the staff of the NIES-Collection if you wish to request those strains.
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6. Special warning for “Toxic” strains

Strains that have been reported to produce toxic substance are shown *“toxic” in their

descriptions (See also Appendix Il). Users who order those strains must complete the “Toxic Strain

Ordering and Agreement Form” (p.39) and send it to the NIES-Collection.

7. Distribution to researchers belonging to the NIES

Strains are available without charge. Please complete the “Strain Ordering and Agreement

Form” (pp.40 43) and send it via in-house mail or pass it to the staff directly.
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Strain Ordering and Agreement Form

Date:
Requestor’s full name (family name with capital letters):
Requestor’s affiliation and address:

Tel:
Fax:

E-mail:

I request the following culture strain(s).

Scientific name(s) and strain number(s):
Obiject of use (in detail):

Do you need the strain data? (Yes or No):

I accept the following conditions for ordering the strain(s).

Signature

Printed name Date

Agreement for distribution

1.

N

The strains (including replicates and derivatives from the strains), which are distributed from the
NIES-Collection, shall be available for education, research, and development purpose only. The
strains are not intended to apply directly to humans. The user hereby acknowledges and accepts the
potential risks of the strains and shall use them in compliance with domestic and foreign laws,
regulation, and guidelines.

The user shall be requested to submit the application form personally.

The user shall not acquire any intellectual property rights by the purchase of the strain.

The user shall provide written notice to the NIES when the purpose has changed considerably from
the purpose that was stated at the time of submission.

The user shall not distribute the strains, replicates and derivatives to any third party.

The user shall use the NIES strain number (e.g., NIES-125) when he/she uses a NIES strain in a
paper which is subsequently published, and shall send two copies of the reprint(s) or photocopies
thereof to the NIES-Collection.

When the use of the strain violates another person’s rights, the user shall bear responsibility therefor,
and deal with the matter on its own.

The user shall acknowledge the possibility that the strain is deficient and harmful, and inadequate to
the user’s aim. Thus, if the user suffers any loss by the strain, he/she shall bear responsibility
therefor and deal with the matter on its own.

The user shall submit the Strain Receipt Form within one month of the date of the receipt. The user
may request that the strains be sent again without charge if the strain does not show good growth
during this warranty period. The NIES-Collection shall not bear any responsibility for mistakes by
the user.

-38-



Toxic Strain Ordering and Agreement Form

Date:
Requestor’s full name (family name with capital letters):
Requestor’s affiliation and address:

Tel:
Fax:

E-mail:

I request the following culture strain(s).

Scientific name(s) and strain number(s):
Obiject of use (in detail):

Do you need the strain data? (Yes or No):

I accept the following conditions for ordering the strain(s).

Signature

Printed name Date

Signature of responsible person  (Please sign if the requestor is a student/ part-time staff.)

Printed name Date

Agreement for distribution

1.

Eal SN

o o

The strains (including replicates and derivatives from the strains), which are distributed from the
NIES-Collection, shall be available for education, research, and development purpose only. The
strains are not intended to apply directly to humans. The user hereby acknowledges and accepts the
risks of toxic strains and shall use them in compliance with domestic and foreign laws, regulation,
and guidelines. The user shall store and discard them appropriately.

The user shall be requested to submit the application form personally.

The user shall not acquire any intellectual property rights by the purchase of the strain.

The user shall provide written notice to the NIES when the purpose has changed considerably from
the purpose that was stated at the time of submission.

The user shall not distribute the strains, replicates and derivatives to any third party.

The user shall use the NIES strain number (e.g., NIES-125) when he/she uses a NIES strain in a
paper which is subsequently published, and shall send two copies of the reprint(s) or photocopies
thereof to the NIES-Collection.

When the use of the strain violates another person’s rights, the user shall bear responsibility therefor,
and deal with the matter on its own.

The user shall acknowledge the possibility that the strain is deficient and harmful, and inadequate to
the user’s aim. Thus, if the user suffers any loss by the strain, he/she shall bear responsibility
therefor and deal with the matter on its own.

The user shall submit the Strain Receipt Form within one month of the date of the receipt. The user
may request that the strains be sent again without charge if the strain does not show good growth
during this warranty period. The NIES-Collection shall not bear any responsibility for mistakes by
the user.
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Strain Ordering and Agreement Form (For NIES staff)

Date:
Requestor’s full name (family name with capital letters):
Requestor’s affiliation at NIES:

Tel:
Fax:

E-mail:

I request the following culture strain(s).

Scientific name(s) and strain number(s):

Object of use (in detail):

Registered research name:

Registered research code:

Do you need the strain data? (Yes or No):

I accept the following conditions for ordering the strain(s).

Signature

Printed name Date

Agreement for distribution

1.

The strains (including replicates and derivatives from the strains), which are distributed from the
NIES-Collection, shall be available for education, research, and development purpose only. The
strains are not intended to apply directly to humans. The user hereby acknowledges and accepts the
potential risks of the strains and shall use them in compliance with domestic and foreign laws,
regulation, and guidelines.

The user shall be requested to submit the application form personally.

The user shall not acquire any intellectual property rights by the purchase of the strain.

The user shall provide written notice to the NIES when the purpose has changed considerably from
the purpose that was stated at the time of submission.

The user shall not distribute the strains, replicates and derivatives to any third party.

The user shall use the NIES strain number (e.g., NIES-125) when he/she uses a NIES strain in a
paper which is subsequently published, and shall send two copies of the reprint(s) or photocopies
thereof to the NIES-Collection.

When the use of the strain violates another person’s rights, the user shall bear responsibility therefor,
and deal with the matter on its own.

The user shall acknowledge the possibility that the strain is deficient and harmful, and inadequate to
the user’s aim. Thus, if the user suffers any loss by the strain, he/she shall bear responsibility
therefor, and deal with the matter on its own.

The user shall submit the Strain Receipt Form within one month of the date of the receipt. The user
may request that the strains be sent again without charge if the strain does not show good growth
during this warranty period. The NIES-Collection shall not bear any responsibility for mistakes by
the user.
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Toxic Strain Ordering and Agreement Form (For NIES staff)

Date:
Requestor’s full name (family name with capital letters):
Requestor’s affiliation and address:

Tel:
Fax:

E-mail:

I request the following culture strain(s).
Scientific name(s) and strain number(s):
Obiject of use (in detail):

Registered research name:
Registered research code:
Do you need the strain data? (Yes or No):

I accept the following conditions for ordering the strain(s).

Signature

Printed name Date

Signature of responsible person  (Please sign if the requestor is a student/ part-time staff.)

Printed name Date

Agreement for distribution

1.

Eal SN

oo

The strains (including replicates and derivatives from the strains), which are distributed from the
NIES-Collection, shall be available for education, research and development purpose only. The
strains are not intended to apply directly to humans. The user hereby acknowledges and accepts the
risks of toxic strains and shall use them in compliance with domestic and foreign laws, regulations
and guidelines. The user shall store and discard them appropriately.

The user shall be requested to submit the application form by personally.

The user shall not acquire any intellectual property rights by the purchase of the strain.

The user shall provide written notice to the NIES when the purpose has changed considerably from
the purpose that was stated at the time of submission.

The user shall not distribute the strains, replicates and derivatives to any third party.

The user shall use the NIES strain number (e.g., NIES-125) when he/she uses a NIES strain in a
paper which is subsequently published, and shall send two copies of the reprint(s) or photocopies
thereof to the NIES-Collection.

When the use of the strain violates another person’s rights, the user shall bear responsibility therefor,
and deal with the matter on its own.

The user shall acknowledge the possibility that the strain is deficient and harmful, and inadequate to
the user’s aim. Thus, if the user suffers any loss by the strain, he/she shall bear responsibility
therefor and deal with the matter on its own.

The user shall submit the Strain Receipt Form within one month of the date of the receipt. The user
may request that the strains be sent again without charge if the strain does not show good growth
during this warranty period. The NIES-Collection shall not bear any responsibility for mistakes by
the user.
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Strain Ordering and Agreement Form (For guest researchers and collaborators)

Date:
Requestor’s full name (family name with capital letters):
Requestor’s affiliation and address:

Tel:

Fax:

E-mail:
Responsible researcher at NIES
Affiliation

I request the following culture strain(s).

Scientific name(s) and strain number(s):

Obiject of use (in detail):

Do you need the strain data? (Yes or No):

I accept the following conditions for ordering the strain(s).

Signature

Printed name Date

Agreement for distribution

1.

The strains (including replicates and derivatives from the strains), which are distributed from the
NIES-Collection, shall be available for education, research and development purpose only. The
strains are not intended to apply directly to humans. The user hereby acknowledges and accepts the
potential risks of the strains and shall use them in compliance with domestic and foreign laws,
regulations and guidelines.

The user shall be requested to submit the application form by personally.

The user shall not acquire any intellectual property rights by the purchase of the strain.

The user shall provide written notice to the NIES when the purpose has changed considerably from
the purpose that was stated at the time of submission.

The user shall not distribute the strains, replicates and derivatives to any third party.

The user shall use the NIES strain number (e.g., NIES-125) when he/she uses a NIES strain in a
paper which is subsequently published, and shall send two copies of the reprint(s) or photocopies
thereof to the NIES-Collection.

When the use of the strain violates another person’s rights, the user shall bear responsibility therefor,
and deal with the matter on its own.

The user shall acknowledge the possibility that the strain is deficient and harmful, and inadequate to
the user’s aim. Thus, if the user suffers any loss by the strain, he/she shall bear responsibility
therefor and deal with the matter on its own.

The user shall submit the Strain Receipt Form within one month of the date of the receipt. The user
may request that the strains be sent again without charge if the strain does not show good growth
during this warranty period. The NIES-Collection shall not bear any responsibility for mistakes by
the user.
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Toxic Strain Ordering and Agreement Form (For guest researchers and collaborators)

Date:
Requestor’s full name (family name with capital letters):
Requestor’s affiliation and address:

Tel:
Fax:

E-mail:

I request the following culture strain(s).
Scientific name(s) and strain number(s):
Obiject of use (in detail):

Do you need the strain data? (Yes or No):

I accept the following conditions for ordering the strain(s).

Signature

Printed name Date

Signature of responsible person (Please sign if the requestor is a student/ part-time staff.)

Printed name Date

Agreement for distribution

1.

The strains (including replicates and derivatives from the strains), which are distributed from the
NIES-Collection, shall be available for education, research, and development purpose only. The
strains are not intended to apply directly to humans. The user hereby acknowledges and accepts the
risks of toxic strains and shall use them in compliance with domestic and foreign laws, regulation,
and guidelines. The user shall store and discard them appropriately.

The user shall be requested to submit the application form personally.

The user shall not acquire any intellectual property rights by the purchase of the strain.

The user shall provide written notice to the NIES when the purpose has changed considerably from
the purpose that was stated at the time of submission.

The user shall not distribute the strains, replicates and derivatives to any third party.

The user shall use the NIES strain number (e.g., NIES-125) when he/she uses a NIES strain in a
paper which is subsequently published, and shall send two copies of the reprint(s) or photocopies
thereof to the NIES-Collection.

When the use of the strain violates another person’s rights, the user shall bear responsibility therefor,
and deal with the matter on its own.

The user shall acknowledge the possibility that the strain is deficient and harmful, and inadequate to
the user’s aim. Thus, if the user suffers any loss by the strain, he/she shall bear responsibility
therefor and deal with the matter on its own.

The user shall submit the Strain Receipt Form within one month of the date of the receipt. The user
may request that the strains be sent again without charge if the strain does not show good growth
during this warranty period. The NIES-Collection shall not bear any responsibility for mistakes by
the user.
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Strain Receipt Form

Date:
Recipient’s full name (family name with capital letters):

Recipient’s affiliation and address:

Tel:
Fax:

E-mail:

I received the following culture strain(s).
Date of strain receipt:

Scientific name(s) and strain number(s):

States of strain(s) received:

[JGood (strain number)

IPoor (strain number)

IOthers (strain number)

Comments:
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IV. ESTABLISHMENT OF FRESH CULTURES

When investigators are to receive culture strains, the following steps should be carried out to
establish fresh cultures.

i)  Appropriate culture media should be prepared before receipt of the strains according to the
recipes given in Chap. VI and with reference to the basic methods given in Chap. V.
ii) Immediately after receipt, cultures should be unpacked, transferred to new media and grown
at the temperature and light intensity directed by the Collection (cf. Chap. VIII); the light-dark
cycle should be 12 hours light : 12 hours dark, and the screw-cap on the tube should be loosened.
iii)  After detecting good growth, further maintenance of cultures requires transfer into new media
at intervals suggested by the Collection (cf. Chap. VIII).

V. BASIC METHODS FOR PREPARATION OF ALGAL CULTURE MEDIA

A number of media are used for maintenance of algal cultures and prepared according to the
recipes given in the next chapter. The present chapter introduces the basic methods for preparation

adopted in the Global Environmental Forum.

1. Stock solutions

Media are generally composed of three components, macronutrients, trace metals and
vitamins (cf. Table 2) and prepared from stock solutions of these components. The concentration of
stock solutions of trace metals and vitamins is very low and primary stock solutions are prepared for
dilution to obtain the stock solutions.

A. Macronutrients : Separate stock solutions with a concentration of 10 mg/ml of each
macronutrient are prepared and stored in a refrigerator (5°C).
B. Trace metals : These elements are prepared either as separate stock solutions or mixed stock
solutions.
(1)  Separate stock solutions

i) Prepare a separate primary solution with a concentration of 10-100 mg/ml.

ii) Dilute each primary solution to prepare the stock solution with a concentration of 1 mg/ml

and store in a refrigerator (5°C).
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Table 2. Chemicals employed for culture media

Macronutrients

Trace metals

NacCl H3BOs
KCI MnCly-4H,0
CaCly-2H20 MnSO4-7H20
MgClz-6H20 FeClz-6H20
NaxSOg4 FeSO4-7H,0
K>SO4 COC|2-6H20
MgS0O4-7H20 ZnS04-7H,0
NaNO3 CuS04-5H,0
KNO3 Naz;Mo0Og4-2H,0
Ca(NOs3)2:4H20 Vitamins
NH4NO3 Vitamin B12
NaH2P04-2H20 Biotin
[3-Na; glycerophosphate-5H,0 Thiamine HCI
KH2PO4 Nicotinic acid
K2HPO4 Calcium panthothenate
Naz2CO3 p-Aminobenzoic acid
NaHCO3 Inositol
NazSi0O3-9H,0 Folic acid

Thymine

(2)  Mixed stock solution
i) Same as (1)-i)

ii) Add approximately 80 % of the required volume of distilled water to a beaker.

iii) Dissolve the required amount of Na2EDTA, while stirring continuously.

iv) Dispense the required volume of each trace metal from primary solution, while stirring
continuously.

v) Dilute to final volume with distilled water and store in a refrigerator (5°C).

C. Vitamins : Only three vitamins, vitamin B2, biotin, and thiamine HCI have been found
necessary for growth of many microalgae and are added to most media. Some media, in addition,
contain other vitamins
(1)  Vitamin By, biotin and thiamine HCI
i) Prepare separate primary stock solution with a concentration of 0.1 mg/ml of vitamin B12
and biotin and 10 mg/ml of thiamine HCI.

ii) After dispersing 1 ml of these primary stock solution into each of a number of test tubes
and autoclaving (121°C, 20 min), store in a freezer at —20°C.

iii) Thaw and dilute 1 ml of primary stock solution of each vitamins to prepare the working
stock solution with a concentration of 1 pug/ml of vitamin B2 and biotin or of 100 ug/ml
of thiamine HCI, and store in a refrigerator (5°C).

(2)  Other vitamins: Additional vitamins are added to some media in the forms of mixes (cf. Chap.

VI-64). It is recommended to prepare a large volume of mixed stock solution.
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2. Media

Prepare a separate primary solution with a concentration of 0.1-1.0 mg/ml.

Add approximately 80 % of the required volume of distilled water to a beaker.

Dispense the required volume of each vitamin from the primary solution, while stirring
continuously.

After sterilization by passing through a Millipore filter (0.22 um), aseptically dispense
100 ml of the mixed stock solution into each of a number of vessels and store in a freezer
at —20°C.

Media are divided broadly into two categories, synthetic and enriched. The former are used for

maintenance of all freshwater algal cultures and some marine ones and the latter for most marine ones.

(1)  Synthetic medium (freshwater)

)
i)

vi)

Add approximately 80-90% of the required volume of distilled water to a beaker.
Dissolve appropriate quantities of weighed buffer such as Tris (hydroxymethyl)
aminomethane (known as Tris), glycylglycine, HEPES, TAPS, Bicine, MES or 1, 2, 3, 4-
cyclopentan tetracarboxylic acid (if required), while stirring continuously. These buffers
are easily soluble with stirring.

Dispense the appropriate nutrients from previously prepared stock solutions, while stirring
continuously.

Dilute to final volume with distilled water.

Check the pH and make any adjustments with either 1IN HCI or 1N NaOH (if buffers
required) or with either 0.1N HCI or 0.1N NaOH (if no buffers required).

Dispense 10 ml of medium into each of the test tube (18x150mm) and sterilize by
autoclaving (121°C, 20 min).

(2)  Synthetic medium (marine)

i)

Add approximately 80% of the required volume of distilled water to a beaker.

Dissolve appropriate quantities of weighed Tris, Nitrilotriacetic acid (known as NTA) and
major salts such as NaCl, MgSO4-7H20, KCI and CaCl,-2H20, while stirring
continuously.

Dispense the other nutrients from previously prepared stock solutions.

Dilute to the final volume with the distilled water.

Check the pH, which is usually adjusted to 8.0 with 1N HCI.

Dispense 10 ml of medium into each of the test tubes and sterilize by autoclaving (121°C,
20 min).
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(3)  Enriched seawater medium
i) Collect offshore water free from gross pollution and remove particulate matter with
Whatman GF/C filters.
ii) Check the salinity. A salinity of 35%o. is considered normal seawater.
iii) Add approximately 80-90% of the required volume of seawater to a beaker.
iv) Dissolve appropriate quantities of weighed Tris (if required).
v) Dispense the appropriate nutrients from previously prepared stock solutions.
vi) Dilute to the final volume with seawater.
vii) Check the pH and adjust to 8.0 with 1N HCI if necessary.
viii) Dispense 10 ml of medium into each test tube and sterilize by autoclaving (121°C,
20 min).

3. Agar slant

Agar is added usually at concentrations of 1.5% after liquid medium has been prepared, prior to
autoclaving.
i) Add the appropriate quantities of weighed agar to liquid medium and heat to 121°C by
autoclaving to melt all the agar.
ii) After melting, quickly dispense 10 ml of agar medium into each test tube and sterilize by
autoclaving (121°C, 20 min).
iii) After sterilization, lay the upper part of the test-tube on a rod (1 cmé) and cool to form
an agar slant.
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1) Stock media for algae

1)-1. For freshwater algae

1. AF-6 (163)

NaNO

NH NO
MgSO 7H O
KH PO

K HPO
CaCl 2H O
CaCoO ?
Fe-citrate
Citric acid
Biotin
Thiamine HCI
Vitamin B
Vitamin B
Trace metals
Distilled water
pH 6.6

1) Reference number in parentheses.
2) In the NIES-Collection, CaCO

99.5

PIV metals are used instead of trace metals.

3) pH is adjusted to 6.6 by buffering with 40 mg MES

in the NIES-Collection.

2. AF-6/2

AF-6 medium is diluted with distilled water to 1/ 2.

VI.

mg
mg
mg
mg
mg
mg
mg
mg
mg
ng
ng
ng
ng

mi

is removed and

MEDIA
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3. Allen (1)

(NH ) sO
KH PO
MgSO 7H O
CaCl 2H O
Allen Metals
Distilled water
pH 2.5

1) Seeb5

2) pHisadjustedto2.5with1NH SO |,

4. BBM (12)

NaNO

KH PO

K HPO
MgSO 7H O
CaCl 2H O
NaCl

KOH

FeSO 7H O
H BO

ZnSO 7H O
MnCl 7H O
MoO

CuSO 5H O
Co(NO ) 6H O
Na EDTA
Distilled water

132
27.2
24.6

7.4
0.01

99.9

25
17.5
10

7.5
2.5
2.5
3.1
0.498
1.142
0.882
0.144
0.071
0.157
0.049

100

mg
mg
mg
mg
mi
ml

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

ml



5. C (90)

Ca(NO ) 4H O 15 mg
KNO 10 mg
[3-Na glycerophosphate 5H O 5 mg
MgSO 7H O 4 mg
Vitamin B 0.01 g
Biotin 0.01 g
Thiamine HCI 1 ug
PIV metals 03 ml
Tris (hydroxymethyl)

aminomathane 50 mg
Distilled water 99.7 mi
pH 7.5
1) See62
6. CA (102)
Ca(NO ) 4H O 2 mg
KNO 10 mg
NH NO 5 mg
[3-Na glycerophosphate 5H O 3 mg
MgSO 7H O 2 mg
Vitamin B 0.01 g
Biotin 0.01 g
Thiamine HCI 1 ug
PIV metals 0.1 ml
Fe (as EDTA,; 1:1 molar) 01 mg
HEPES 40 mg
Distilled water 999 mi
pH 7.2
1) See62
2) See58
7. CAM

CA medium with pH adjusted to 6.5 by buffering with
MES instead of HEPES.
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8. Carefoot (16)

NaNO 247 mg
CaCl 2H O 1.1 mg
MgSO 7H O 47 mg
K HPO 09 mg
KH PO 23 mg
NaCl 15 mg
PIV metals” 05 ml
Distilled water 99.5 mi
pH 7.5

* In the NIES-Collection, 0.02 ug Vitamin B, 0.02 ug
Biotin and 2 ug Thiamine HCI are added to this medium.
1) See62

9. CB

C medium with pH adjusted to 9.0 by buffering with
Bicine instead of Tris (hydroxymethyl) aminomethane.

10. CC (96)
C medium with pH adjusted to 3.0 by buffering with 1, 2,

3, 4 - cyclopentan tetracarboxylic acid instead of Tris
(hydroxymethyl) aminomethane.

11. CSi
C medium with pH adjusted to 7.0 by buffering with 50

mg HEPES instead of Tris (hydroxymethyl) amino-
methane. Thereafter, 10 mg Na SiO 9H O is added.

12. CSi+Cu

0.25 mg CuSO 5H O is added to CSi medium.



13. CT (522) 18. HUT (89)

C medium with pH adjusted to 8.2 by buffering with 40 KH PO 2 mg

mg TAPS instead of Tris (hydroxymethyl) aminomethane. MgSO 7H O 25 mg
Sodium acetate 40 mg
Potassium citrate 4 mg
Polypeptone 60 mg

14. CYT Yeast extract 40 mg
Vitamin B 0.05 ug

10 mg Yeast extract and 20 mg Tryptone are added to C Thiamine HCI 0.04 mg

medium. Distilled water 100 ml
pH 6.4

* Add 150 mg agar to 100 ml of the medium for semi-
15. C+10%Seawater (N. Tezuka, unpubl.) solid medium.

C medium with 10% filtrated seawater.

19. M-11 (60), (553)

16. D (17) NaNO 10 mg
K HPO 1 mg

Ca(SO ) 2H O 6 mg MgSO 7H O 75 mg

KNO 103 mg CaCl 2H O 4 mg

NaNO 68.9 mg Na CO 3 mg

Na HPO 111 mg FeSO 7H O 01 mg

NaCl 08 mg Na EDTA 2H O 01 mg

MgSO 7H O 10 mg Distilled water 100 ml

FeCl 6H O 0.05 mg pH 8.0

NTA 10 mg

D solution 0.05 ml

Distilled water 100 ml
20. MA (92)

1) See57
Ca(NO ) 4H O 5 mg
KNO 10 mg
NaNO 5 mg

17. DH+Fe (1.1. Brown, unpubl.) Na SO 4 mg
MgCl 6H O 5 mg

D medium with 1.14 mg FeCl  6H O and adjusted to pH B-Na glycerophosphate 5H O 10 mg

8.24-8.26 by buffering with 120mg HAPES. Na EDTA 05 mg
FeCl 6H O 0.05 mg
MnCl 4H O 05 mg
ZnCl 0.05 mg
CoCl 6H O 05 mg
Na MoO 2H O 0.08 mg
H BO 2 mg
Bicine 50 mg
Distilled water 100 ml
pH 8.6
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21. MAF-6 24. MG (91)

10 mg glucose and 10 mg sodium acetate are added to Ca(NO ) 4H O 2 mg

AF-6 medium. KNO 10 mg
[3-Na glycerophosphate 5H O 3 mg
MgSO 7H O 2 mg
Vitamin B 0.01 ug

22. M ChuNo. 10 (20) Biotin 001 ug
Thiamine HCI 1 ug

Ca(NO ) 4H O 20 mg PIV metals 01 mil

KH PO 0.62 mg Fe (as EDTA; 1:1 molar) 01 mi

MgSO 7H O 25 mg HEPES 40 mg

Na CO 2 mg Distilled water 99.9 ml

Na SiO 9H O 25 mg pH 7.2

HCI (1N) 0.025 ml

Na EDTA 2H O 02 mg 1) See 62

FeCl 6H O 0.1 mg 2) Seeb58

H BO 0.248 mg

MnCl 4H O 0.139 mg

(NH) Mo O 4H O 0.1 mg

Vitamin B 1 ug 25. MGM

Thiamine HCI 0.1 ug

Biotin 0.1 ug MG medium with pH adjusted to 6.5 by buffering with

Distilled water 100 ml MES instead of HEPES.

1) In the NIES-Collection, pH is adjusted to 7.6 with
respective volume of 1 N HCI.

26. MW (397)

Urea 0.85 mg
23. MDM (491) NaNO 0.17 mg

NH CI 0.042 mg
KNO 100 mg Ca(NO ) 4H O 10 mg
MgSO 7H O 25 mg CaCO 1 mg
K HPO 25 mg CaCl 2H O 14 mg
NaCl 10 mg KNO 1 mg
CaCl 2H O 1 mg KHCO 09 mg
Fe solution 01 ml [3-Na glycerophosphate 5H O 2 mg
A solution 01 ml MgSO 7H O 15 mg
Agar 15 g PIV metals 0.05 mil
Distilled water 99.8 mi Vitamin B 0.02 g
pH 8.0 Thiamine HCI 2 ng

Biotin 0.02 ug
1) See59 Glycylglycine 10 mg
2) Seeb4 Distilled water 99.95 ml

pH 7.2

1) See62

-52-



27. MW/5 30. VT (391)

MW medium is diluted with distilled water to 1/ 5. Ca(NO ) 4H O 11.78 mg
[3-Na glycerophosphate 5H O 5 mg
MgSO 7H O 4 mg
KCI 5 mg

28. P35 (92) Vitamin B 0.01 pg
Biotin 0.01 ug

NH NO 10 mg Thiamine HCI 1 ug

MgSO 7H O 4 mg PIV metals 03 mi

KCI 5 mg Glycylglycine 50 mg

CaCl 2H O 74 mg Distilled water 99.7  mil

[3-Na glycerophosphate 5H O 5 mg pH 7.5

Sodium acetate 100 mg

Vitamin B 0.01 pg 1) See62

Biotin 0.01 g

Thiamine HCI 1 ug

PIV metals 03 ml

Tris (hydroxymethyl) 31. VTAC (332)

aminomethane 50 mg

Distilled water 99.7 ml 20 mg sodium acetate is added to VT medium.

pH 8.0

1) See62

32. VTYT (96)

10 mg yeast extract and 20 mg tryptone are added to VT

29. URO (177), (263) medium.
NH NO 05 mg
[3-Na glycerophosphate 5H O 04 mg
MgSO 7H O 1 mg 33. W (519)
CaCl 2H O 1 mg
KClI 01 mg Ca(NO ) 4H O 10 mg
Thiamine HCI 1 ng KNO 1 mg
Vitamin B 0.01 g MgSO 7H O 15 mg
Biotin 0.01 g [3-Na glycerophosphate 5H O 2 mg
Fe-EDTA 0.05 mg Urea 1.7 mg
PIV metals 01 ml Thiamine HCI 02 ug
Distilled water 999 ml Vitamin B 0.002 ung
pH 7.5? Biotin 0.002 pug
PIV metals 0.05 mil
1) See62 Glycylglycine 10 mg
2) pHis adjusted to 7. 5 with 0.1 N HCI. Distilled water 99.95 ml
pH 7.5
1) See62
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34. SW (386)

A small amount of dried soil is put into a test tube, and

20 ml distilled water is added.

35. SOT (349)

NaHCO

K HPO
NaNO

K SO

NaCl

MgSO 7H O
CaCl 2H O
FeSO 7H O
Na EDTA

A solution
Distilled water

1) Seeb54

ml
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1)-2. For marine algae

36. ESM (356)

NaNO

K HPO

Vitamin B

Biotin

Thiamine HCI

Fe-EDTA

Mn-EDTA

Tris (hydroxymethyl)
aminomethane

Soil extract

Sea water

pH 8.0

1) See65

37. /2 (59)

NaNO

NaH PO 2H O
Vitamin B

Biotin

Thiamine HCI
Na SiO 9H O
f /2 metals

Sea water

1) See60

12
0.5
0.1
0.1

10

25.9

33.2

100

95

7.5

0.6

0.05

0.05
10

0.1
99.9

mg
mg
ng
ng
ng
ng
ng

mg

ml

ml
ml



38. M-ASP7 (541)

NaCl

MgSO 7H O

KCI

CaCl 2H O

NaNO

NaH PO 2H O

Vitamin B

Vitamin mix S

Na SiO 9H O

P metals

Tris (hydroxymethyl)
aminomethane

NTA

Distilled water

pH 8.0

1) See64
2) See63

39. MF

f / 2 medium with Na SiO 9H O replaced by 1.0ml
soil extract” and adjusted to pH 8.0 by buffering with

2.5
900
70
30

Wk ko N O
H

100

96

100mg Tris (hydroxymethyl) aminomethane.

1) See65

40. MKM (491)

KNO

KH PO
MgSO 7H O
Fe-citrate
Agar

Sea water
Distilled water

75
2.5

250
15

50

50

g
mg
mg
mg
mg
mg
ng

mi
mg

mg
mg
ml

mg
mg
mg
ng

ml
ml
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41. MNK (297)

NaNO 2 mg
K HPO 01 mg
Na HPO 12H O 0.028 mg
Vitamin B 0.015 ug
Biotin 0.015 ng
Thiamine HCI 2 ug
CoSO 7H O 0.12 g
ZnSO 7H O 0.24 g
MnCl 4H O 09 ug
CusO 5H O 0.006 ung
Na SeO 0.003 ug
Na MoO 2H O 0.07 g
Na EDTA 2H O 0.37 g
Fe-EDTA 26 pug
Mn-EDTA 33  ug
Sea water 100 ml

42. URO-YT (246)
10 mg yeast extract and 20 mg tryptone are added to URO

medium, which is made with seawater instead of distilled
water.

43. URO-1/10YT (247)
1 mg yeast extract and 2 mg tryptone are added to URO

medium, which is made with seawater instead of distilled
water.

44. WESM

ESM medium with 95 ml sea water replaced by 85 ml sea
water and 10 ml distilled water.



2) Bacteria-free check media 2)-2. For marine algae

2)-1. For freshwater algae 51. STP (389)
NaNO 20 mg
45. YT (96) K HPO 1 mg
Sodium glutamate 50 mg
Stock medium 100 ml Glucose 20 mg
Yeast extract 100 mg Glycine 10 mg
Tryptone 200 mg D, L - Alanine 10 mg
Vitamin mix 8 01 mi
Trypticase 20 mg
46. B-1 (103) Yeast autolysate 20 mg
Sucrose 100 mg
Stock medium 100 ml Soil extract 5 mi
Proteose peptone 100 mg Sea water 80 ml
Distilled water 15 ml
pH 7.5

47. B-1l (103)
1) In the NIES-Collection, vitamin mix 8 is replaced by

Stock medium 100 ml Vitamin mix S .
Yeast extract 500 mg 2) In the NIES-Collection, yeast autolysate is replaced
by yeast extract.
3) See65
48. B- Il (103)
Stock medium 100 ml
Peptone 500 mg 52. MM23 (M. Tatewaki, pers. comm.)
Beef extract 300 mg
NaCl 1.8 g
MgSO 7H O 500 mg
49. B-IV (103) KCI 60 mg
NaNO 100 mg
Stock medium 100 ml CaCl 2H O 36.7 mg
Glucose 100 mg K HPO 6 mg
Peptone 100 mg Sucrose 400 mg
PI1I metals 2 ml
FeCl 6H O 48 ug
50. B-V (103) Thiamine HCI 10 ug
Biotin 0.1 ug
Stock medium 100 ml viaminB 02 ug
Sodium acetate 50 mg C-Source Mix Il 1 ml
Glucose 50 mg Tris (hydroxymethyl)
Tryptone 50 mg aminomethane 100 mg
Yeast extract 30 mg Distilled water 97 mi
pH 8.0
1) See6l
2) See56
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53. Bf/2 (573) 56. C - Source Mix Il (M. Tatewaki, pers. comm.)

ASP7 100 ml Glycine 100 mg
Trypticase 50 mg D, L - Alanine 100 mg
Yeast extract 5 mg L - Aspargine 100 mg
Sodium acetate 3H O 200 mg
1) Inthe NIES-Collection, ASP7 is replaced by f/ 2 Glucose 200 mg
medium. L - Glutamic acid 200 mg
Distilled water 100 ml
3) Trace metals, vitamin mixes and 57. D solution a7
soil extract
Conc H SO 0.05 ml
MnSO H O 228 mg
54. Assolution (85) ZnSO 7H O 50 mg
H BO 50 mg
H BO 286 mg CuSO 5H O 25 mg
MnSO 7H O 250 mg Na MoO 2H O 25 mg
ZnSO 7H O 222 mg CoCl 6H O 45 mg
CuSO 5H O 79 mg Distilled water 99.95 ml
Na MoO 2H O 21 mg
Distilled water 100 ml 1) Indicated as “Micronutrient solution” in Ref.17.
55. Allen metals 1) 58. Fe (asEDTA; 1:1 molar) (388)
Fe-EDTA 30.16 g Fe(NH ) (SO ) 6H O 70.2 mg
MnCl 4H O 1.79 g Na EDTA 2H O 66 mg
H BO 2.86 g Distilled water 100 mi
ZnSO 7H O 220 mg
CuSO 5H O 79 mg * 1 ml of this solution contains 0.1 mg Fe.
(NH ) MoO  4H O 130 mg
NH VO 23 mg
Distilled water 100 ml

59. Fesolution (96)
1) Inthe NIES-Collection, diluted with distilled water to

1/1,000. FeSO 7H O 200 mg
Distilled water 100 ml
Conc H SO 0.026 mI¥

1) 2drops/500ml (Ref. 96).
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60. f/2metals (59)

Na EDTA 2H O
FeCl 6H O
CoSO 7H O
ZnSO 7H O
MnCl 4H O
CuSO 5H O
Na MoO 2H O
Distilled water

61. P Il metals (387)

H BO

FeCl 6H O
MnSO 4H O
ZnSO 7H O
CoSO 7H O
Na EDTA 2H O
Distilled water

62. P IV metals (390)

FeCl 6H O
MnCl 4H O
ZnSO 7H O
CoCl 6H O
Na MoO 2H O
Na EDTA 2H O
Distilled water

1) Inthe NIES-Collectoin, ZnCl
ZnSO -7H O.

63. Pnmetals (541)

Na EDTA 2H O
H BO

FeCl 6H O
CoSO 7H O
ZnSO 7H O
MnCl 4H O
Distilled water

440
316
12
2.1
18
0.7
0.7
100

114
4.9
16.4
2.2
480
100
100

19.6
3.6
2.2
0.4
0.25

100
100

is replaced by

100

113
6.3
0.093
4.66
3.2

100

mg
mg
mg
mg
mg
mg
mg
mi

mg
mg
mg
mg
1g
mg
mi

mg
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64. Vitamine mixS, (387)

Thiamine HCI 5 mg
Nicotinic acid 1 mg
Calcium pantothenate 1 mg
p - Aminobenzoic acid 0.1 mg
Biotin 0.01 mg
Inositol 50 mg
Folic acid 0.02 mg
Thymine 30 mg
Distilled water 100 ml

65. Soil extract (389)

100g soil combined with 100ml distilled water is heated
for 2h and then cooled. The supernatant is passed through
a GF / C filter and then distilled water added until there is
a total of 100ml.

4) Stock medium for protozoa

66. LE

L Solution: White part of lettuce is dried at 90 °C for
16 - 18 h without scorching. 300 mg of the dried lettuce is
added to 100 ml boiling water (9 : 1 distilled water / tap
water) and boiled for 30 minutes, while stirring. The
supernatant is passed through cottonwool.

E solution: 300 mg of crushed yolk of hardboiled egg
is added to 100ml water (9 : 1 distilled water / tap water)
and boiled for 30 minutes, while stirring. The supernatant
is passed through cottonwool.

Equal quantities of L and E solutions are mixed. The
pH is adjusted to 6.8 - 7.0 with 1 N NaOH. 100 ml of the
solution is dispensed into each 200ml-Erlenmayer flasks
and sterilized by autoclaving (121°C, 15 min).



VII.

“NIES-”

Spirulina platensis (Gomont) Geitler”

Syn.

Arthrospira platensis Gomont?

45%

1)
2)
3)
4)
5)
6)

Lake Kasumigaura / Ibaraki” (1975-11)°
IAM M-184%, Unialgal, Clonal”, M.M.Watanabe® (1975-11)”
Identified by: M.M.Watanabe'”
Culture conditions: MA, 25 C, 24 uE/m?sec, 1M, [Cryopreserved]™
Characteristics: Water bloom, Freshwater,
Forming water bloom in Inbanuma'
KAS-6-50"
References: 79, 96, 242, 450, 518, 522, 530, 549, 559*"

“NIES-"

IAM

TAC

CCAP CCAP
NIVA

PCC

SAG

CCMP

UTEX

-59-
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7)

8)
9)
10)
11)

12)

13)
14)

Axenic

12

Unstable;
Untransportable;

12
SS

pE /m?sec

[Cryopreserved]

211 224

-60 -
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VIil. EXPLANATORY NOTES ABOUT STRAIN DATA

The strains are listed by scientific names in alphabetical order. Strains with the same
scientific name are arranged in order of their strain numbers. The scientific name of each strain
was designated by the isolator, unless the identifier is described. The number assigned to the given
strain remains the same, regardless of any change in nomenclature. The strain number should be
used with the initials "NIES-"(e.g. NIES-1). A detailed example of a strain description is presented

below.

Spirulina platensis (Gomont) Geitler”
Syn. Arthrospira platensis Gomont®
459
Lake Kasumigaura / Ibaraki® (1975-11)°
IAM M-184%, Unialgal, Clonal”, M.M.Watanabe® (1975-11)
Identified by: M.M.Watanabe'”
Culture conditions: MA, 25 C, 24 uE/m?sec, 1M, [Cryopreserved]™
Characteristics: Water bloom, Freshwater,
Forming water bloom in Inbanuma'

KAS-6-50"
References: 79, 96, 242, 450, 518, 522, 530, 549, 559*¥

1) Scientific name with authority.

2) Synonym.

3) Strain number (used with the initials "NIES-").

4) Collection site.

5) Collection date.

6) The strain designations in other culture collections or institutions. The following abbreviations

are presented before the strain number.

IAM : Institute of Molecular and Cellular Biosciences, University of Tokyo.
TAC : Tsukuba Botanical Garden, National Science Museum.
CCAP : Culture Collection of Algae and Protozoa, U.K.
NIVA : Culture Collection of Algae, Norwegian Institute for Water Research.
PCC : Pasteur Culture Collection of Cyanobacteria, Institute Pasteur, France.
SAG : Culture Collection of Algae at the University of Goéttingen, Germany.
CCMP : Provasoli-Guillard Center for Culture of Marine Phytoplankton, U.S.A.
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7
8)
9)
10)
11)

12)

13)
14)

UTEX : Culture Collection of Algae at the University of Texas at Austin, U.S.A.
Status of the strain (Unialgal or Axenic, Clonal or Non-clonal).
Isolator.
Isolation date.
Identifier.
Culture condition for maintenance: medium ,temperature, light intensity and duration
of subculturing
The light-dark cycle is defined as 12 hours light 12 hours dark.
Unless otherwise noted the phase of the medium is liquid.
The abbreviations in parentheses are SS for semi-solid and S for solid.
Light intensity is indicated as uE/m?sec in this edition.
Preculture temperature and light intensity are given in parentheses when preculture is
required.
" [Cryopreserved] " indicates that the strain is preserved as a frozen condition at present.
Characteristics of the strain.
"Unstable™ indicates that the strain probably cannot be maintained indefinitely, for various
reasons including unsuccessful induction of auxospore formation and germination in diatom.
"Untransportable' indicates that the strain is not robust enough to be sent by air mail,
involving much time.
Strain designation given by the isolator.

Reference number. References corresponding to the numbers are listed in pp.135~158.

Special Note. Algal phyla and classes and assignment of strains to each taxon (as shown in Chap.

IX. 2. Systematic Index (pp.211~224) are arranged according principally to the system in Chihara

(Ed),

“Diversity and Evolution of Algae” (Shokabo, Tokyo, 1999).
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Appendix . List of cryopreserved strains

Cyanophyceae
Anabaenopsis circularis 21
Aphanocapsa montana 416
Aulosira laxa 50
Calothrix brevissima 22
Calothrix crustacea 266
Calothrix parasitica 267
Calothrix parasitica 334
Calothrix scopulorum 268
Chamaesiphon subglobosus 434
Limnothrix redekei 847
Lyngbya hieronymusii var. hieronymusii 929
Merismopedia tenuissima 230
Microcystis aeruginosa 44
Microcystis aeruginosa 87
Microcystis aeruginosa 88
Microcystis aeruginosa 89
Microcystis aeruginosa 90
Microcystis aeruginosa 91
Microcystis aeruginosa 98
Microcystis aeruginosa 99
Microcystis aeruginosa 100
Microcystis aeruginosa 101
Microcystis aeruginosa 298
Microcystis aeruginosa 299
Microcystis aeruginosa 478
Microcystis aeruginosa 103
Microcystis aeruginosa 104
Microcystis aeruginosa 105
Microcystis aeruginosa 106
Microcystis aeruginosa 107
Microcystis aeruginosa 108
Microcystis aeruginosa 109
Microcystis aeruginosa 110
Microcystis aeruginosa 111
Microcystis aeruginosa 112
Microcystis aeruginosa 604
Microcystis aeruginosa 843
Microcystis aeruginosa 901
Microcystis aeruginosa 902
Microcystis aeruginosa 903
Microcystis aeruginosa 904
Microcystis aeruginosa 1025
Microcystis aeruginosa 1026
Microcystis aeruginosa 1027
Microcystis aeruginosa 1028
Microcystis aeruginosa 1029
Microcystis aeruginosa 1043
Microcystis aeruginosa 1050
Microcystis aeruginosa 1051

-188 -

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1069
1070
1071
1072
1073
1074
1077
1078
1079
1080
1081
1083
1084
1087
1088
1089
1090
1091
1094
1095
1096
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112



Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

Myxosarcina burmensis

Nostoc commune
Nostoc commune

Nostoc linckia var. arvense

Oscillatoria amphibia
Oscillatoria animalis
Oscillatoria limnetica
Oscillatoria rosea
Oscillatoria tenuis

Phormidium foveolarum
Phormidium foveolarum

Phormidium tenue
Phormidium tenue
Phormidium tenue
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix mougeotii

Planktothrix pseudoagardhii
Planktothrix pseudoagardhii
Planktothrix pseudoagardhii
Planktothrix pseudoagardhii

Planktothrix rubescens
Planktothrix rubescens
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.

1115
1117
1118
1119
1121
1122
1129
1130
1132
481
24
38
28
361
206
36
208
33
32
34
30
512
611
204
205
594
595
596
905
906
907
908
909
910
989
990
844
911
912
913
845
914
915
916
610
928
937
938
939
940
941
942
943
944
945
946
947

Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Tolypothrix tenuis
Tychonema bourrelii

Rhodophyceae

Porphyridium sp.
Porphyridium sp.
Porphyridium sp.
Porphyridium sp.
Rhodella sp.
Rhodella sp.
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948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988

37
846

1032
1033
1034
1035
1036
1037



Cyanophyceae

Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Planktothrix agardhii

Appendix I1.

991
992
993
1040
1041
1042
1259
1260
1261
1262
88
89
90
102
103
107
298
478
843
901
902
903
904
933
1025
1026
1027
1028
1029
1043
1064
1070
1071
1072
1077
1085
1086
1095
1097
1099
1140
1141
905

List of toxic strains

Planktothrix agardhii
Planktothrix agardhii
Planktothrix rubescens
Planktothrix rubescens
Planktothrix rubescens

Dinophyceae
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Alexandrium hiranoi
Coolia monotis
Prorocentrum lima

1263
1264

928
1266
1267

612
615
617



16S rRNA gene

Cyanophyceae

41
73

76
21
1031
847
929

44
87
88
89
9
91
08
99

100
101
102
104
104
104
105
106
107
108
109
110
111
111
112
112
298
299
604
843

1054

1054

1055

1055

1055

1058

1061

1062

1062

1067

Anabaena circinalis
Anabaena flos-aquae

f. flos-aquae
Anabaena spiroides
Anabaenopsis circularis

Chroogloeocystis siderophila

Limnothrix redekei
Lyngbya hieronymusii
var. hieronimusii

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

Appendix I11.

AB042859

AB042858
AB047104
AB043537
AY380791
AB045929

AB045906
AB015361
D89031
AB023255
u03403
AB023256
AB023257
D89032
AB023258
AB023259
AB023260
D89033
ABO015387
AB023266
AJ133174
AB023267
AB023268
U40333
AB023269
AB023270
AB023271
D89034
AB015388
U40334
AB023272
AB023261
AB023262
AB023273
AB035549
ABO012336
AB015374
AB012334
AB015389
AB023274
ABO015400
AB023281
ABO015400
AB023276
AB012337

List of gene data
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1067
1068
1068
1072
1072
1076
1085
1085
1086
1090
1090
1090
1091
1091
1092
1105
1105
1115
1117
1122
1133
1142
1143
1143
1164
33
30
512
611
917
918
919
204
205
594
595
596
905
906
907
844
911
912
913
845
914
915
916
610
945
951

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Oscillatoria tenuis

Phormidium tenue

Phormidium tenue

Phormidium tenue

Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii

Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix mougeotii

Planktothrix pseudoagardhii
Planktothrix pseudoagardhii
Planktothrix pseudoagardhii
Planktothrix pseudoagardhii

Planktothrix rubescens
Synechococcus sp.
Synechococcus sp.

AB023285
ABO015376
AB023286
AB012332
ABO015362
AB023287
AB012333
AB015363
AB015364
AB012339
ABO015367
AB023282
ABO015402
AB023278
AB015403
AB015368
AB023283
ABO015369
ABO015370
AB023284
AB023263
AB023264
AB012340
AB015365
AB023265
ABO042844
AB042857
AB042838
AB042842
AB045953
AB045967
AB045964
AB045954
AB045955
AB045956
AB045957
AB045958
AB045896
AB045904
AB045905
AB045971
AB045972
AB045969
AB045970
AB045968
AB045907
AB045965
AB045966
AB045959
AF216951
AF216952



953
957
959
969
970
971
972
973
978
979
981
984
846

Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Tychonema bourrellyi

16S-23S ITS region

Cyanophyceae

44 Microcystis aeruginosa

104
111

Microcystis aeruginosa
Microcystis aeruginosa

18S rRNA gene

Cryptophyceae

715
274

Chilomonas paramecium
Cryptomonas ovata

Phaeophyceae

548

Acinetospora crinita

Schizocladiophyceae

1044

Schizocladia ischiensis

Ulvophyceae

360

Oltmannsiellopsis viridis

Trebouxiophyceae

996

Stichococcus ampulliformis

Chlorophyceae

858

Phacotus lenticularis

Charophyceae

125
271

165
170
180
181
174

175
52

449

Closterium acerosum
Closterium calosporum
var. calosporum
Closterium calosporum

var. galiciense
Closterium calosporum

var. himalayense
Closterium gracile
Closterium incurvum
Closterium moniliferum

var. moniliferum
Closterium navicula
Closterium peracerosum-

strigosum-littorale complex

Closterium pleurodermatum

AF216953
AF216954
AF216955
AF448060
AF448073
AF448061
AF448079
AF448062
AF448063
AF448074
AF448064
AF448066
AB045897

ABO015361
ABO015387
AB015388

ABO073108
ABO073109

AF038005
AB085614
D86495

ABO087559
X91628

AF352230
AF352225
AF352239
AF352229
AF352237

AF352231

AF352233
AF352232

AF352226
AF352238

185
339
187
188
191
194
198

199
200

Closterium pusillum
Closterium selenastrum
Closterium spinosporum
var. crassum
Closterium spinosporum
var. malaysiense
Closterium spinosporum
var. ryukyuense
Closterium spinosporum
var. spinosporum
Closterium tumidum
Closterium venus
Closterium wallichii

Placididea

1015 Wobblia lunata

atpB gene
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Chlorophyceae

418
854
564
566
425
421
428
432
567
884

968
1048
446
123
439
447
722
721
456
717
718
719
720
568
460
723
856
726

724

725

737
851

Astrephomene gubernaculifera
Astrephomene gubernaculifera

Astrephomene perforata
Basichlamys sacculifera
Carteria cerasiformis
Carteria crucifera
Carteria obtusa
Carteria radiosa
Characiochloris sasae
Chlamydomonas debaryana

var. cristata
Chlamydomonas kuwadae
Chlamydomonas noctigama
Chlamydomonas tetragama
Chlorogonium fusiforme
Chlorogonium neglectum
Chloromonas insignis
Eudorina cylindrica
Eudorina elegans var. carteri
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. synoica
Eudorina illinoisensis
Eudorina illinoisensis
Eudorina minodii
Eudorina unicocca

var. peripheralis
Eudorina unicocca

var. unicocca
Eudorina unicocca

var. unicocca
Gonium multicoccum
Gonium octonarium

AF352235
AF352242

AF352241

AF352227

AF352240

AF352224
AF352234
AF352236
AF352243

AB032606

AB014022-3
AB044181
ABO014024
ABO014015
AB084321
AB084320
AB084323
AB084322
AB084331

ABO014034
AB084318
AB101502
AB084319
AB084329
AB084326
AB084313
AB014033
ABO014012
ABO014009
AB047071
AB047072
AB047073
AB014010
AB014011
AB014013
ABO047069
ABO047068

ABO047070
AB014008
AB014007

AB014020
AB014018



569
653
289
654
857
144
257
656
474
572
886
887
889
890
574
727
213
858
728
735
736
522
861

9%
571
875
882
883
541
891
892
730
732
731
734
893
582
895
545
896
898
666
872

Gonium pectorale var. pectorale AB014016-7

Gonium quadratum
Gonium viridistellatum
Gonium viridistellatum
Gonium viridistellatum
Haematococcus lacustris
Hafniomonas montana
Hafniomonas montana
Lobomonas monstuosa
Pandorina colemaniae
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum var. morum
Paulschulzia pseudovolvox
Pediastrum duplex
Phacotus lenticularis
Platydorina caudata
Pleodorina californica
Pleodorina indica
Pseudocarteria mucosa
Pteromonas angulosa
Scenedesmus quadricauda
Tetrabaena socialis var. socialis
Vitreochlamys aulata
Vitreochlamys ordinata
Vitreochlamys pinguis
Volvox aureus var. aureus
Volvox aureus

Volvox aureus

Volvox barberi

Volvox carteri f. kawasakiensis
Volvox dissipatrix

Volvox rousseletii
Volvulina boldii

Volvulina compacta
Volvulina pringsheimii
Volvulina steinii
Volvulina steinii
Volvulina steinii
Yamagishiella unicocca
Yamagishiella unicocca

COXIl gene

Cryptophyceae

274

Cryptomonas ovata

Raphidophyceae

1

Chattonella antiqua

Phaeophyceae

548

Acinetospora crinita

Prymnesiophyceae

8
353

Cricosphaera roscoffensis
Gephyrocapsa oceanica

AB014019
AB076118-9
AB014021
ABO076117
AB084325
AB101504
AB101505
AB044533
AB014027
AB044180
AB044179
AB044178
AB044177
AB014025-6
AB014040
AB084306
AB014039
AB014032
ABO014004
ABO014006
AB084324
AB014038
AB084305
AB014014
AB076121
ABO014036
AB076120
AB013998
AB076104
AB076105
AB014001
AB013999
AB014000
ABO014003
AB044176
AB014029
AB014028
AB044713
AB044174
AB044175
AB014030
AB044172

AB009419

AF037990

AF037996

ABO000117
AB000118

388 Phaeocystis globosa

Dinophyceae
12 Prorocentrum micans

369 Scrippsiella trochoidea
Euglenophyceae

381 Eutreptiella gymnastica
Trebouxiophyceae

415 Actinastrum hantzschii

227 Chlorella vulgaris var. vulgaris
227 Chlorella vulgaris var. vulgaris

Chlorophyceae
209 Pediastrum boryanum

96 Scenedesmus quadricauda
96 Scenedesmus quadricauda

cpcBA-1GS gene

Cyanophyceae
937 Synechococcus sp.
938 Synechococcus sp.
939 Synechococcus sp.
940 Synechococcus sp.
941 Synechococcus sp.
942 Synechococcus sp.
943 Synechococcus sp.
944 Synechococcus sp.
945 Synechococcus sp.
946 Synechococcus sp.
947 Synechococcus sp.
948 Synechococcus sp.
949 Synechococcus sp.
950 Synechococcus sp.
951 Synechococcus sp.
952 Synechococcus sp.
953 Synechococcus sp.
954 Synechococcus sp.
955 Synechococcus sp.
956 Synechococcus sp.
957 Synechococcus sp.
958 Synechococcus sp.
959 Synechococcus sp.
960 Synechococcus sp.
961 Synechococcus sp.
962 Synechococcus sp.
963 Synechococcus sp.
964 Synechococcus sp.
965 Synechococcus sp.

gyrB gene
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Cyanophyceae
104 Microcystis aeruginosa

AB000120

ABO000133-4
ABO000135

AB000136

D63660
D63763
AB011523

D63659
D63658
ABO011524

AF223433
AF223434
AF223438
AF223452
AF223439
AF223440
AF223441
AF223453
AF223428
AF223443
AF223444
AF223454
AF223455
AF223448
AF223429
AF223449
AF223430
AF223456
AF223445
AF223450
AF223431
AF223435
AF223432
AF223436
AF223446
AF223442
AF223447
AF223437
AF223451

AB074771



Mitochondrial complete DNA

Prasinophyceae

296
484

Mesostigma viride
Nephroselmis olivacea

petG, psbK, D, psal etc.

Bacillariophyceae

323

Skeletonema costatum

Plastid complete DNA

Prasinophyceae

296
484

Mesostigma viride
Nephroselmis olivacea

psaA gene

Chlorophyceae

418
854
564
566
884

722
721
456
720
460
724

725

737
851
569
653
289
654
857
474
572
886
887
889
890
574
727
728
735

Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene perforata
Basichlamys sacculifera
Chlamydomonas debaryana
var. cristata
Eudorina cylindrica
Eudorina elegans var. carteri
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina illinoisensis
Eudorina unicocca
var. unicocca
Eudorina unicocca
var. unicocca
Gonium multicoccum
Gonium octonarium

Gonium pectorale var. pectorale

Gonium quadratum
Gonium viridistellatum
Gonium viridistellatum
Gonium viridistellatum
Lobomonas monstuosa
Pandorina colemaniae
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum var. morum
Paulschulzia pseudovolvox
Platydorina caudata
Pleodorina californica

AF353999
AF110138

AJ132266

AF166114
AF137379

AB044233-4
AB044235
AB044236-8
AB044416

AB044417-8
AB044210
AB044202-3
AB044199
AB044200-1
AB044198

AB044204-6

AB044207-9
AB044239-40
AB044241
AB044242
AB044243
AB076140-1
AB044244
ABO076139
AB044421
AB044232
AB044231
AB044229-30
AB044228
AB044227
AB044226
AB044422-3
AB044211-2
AB044190-2

736
571
875
882
883
891
892
541
730
732
731
734
893
582
895
545
896
898
666
872

Pleodorina indica

Tetrabaena socialis var. socialis

Vitreochlamys aulata
Vitreochlamys ordinata
Vitreochlamys pinguis
Volvox aureus

Volvox aureus

Volvox aureus var. aureus
Volvox barberi

Volvox carteri f. kawasakiensis
Volvox dissipatrix

Volvox rousseletii
Volvulina boldii
Volvulina compacta
Volvulina pringsheimii
Volvulina steinii
Volvulina steinii
Volvulina steinii
Yamagishiella unicocca
Yamagishiella unicocca

psaB gene

Chlorophyceae

418
854
564
566
425
421
428
432
567
884

968
1048
446
123
439
447
722
721
456
720
460
724

725

737
851
569
653
289
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Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene perforata
Basichlamys sacculifera
Carteria cerasiformis
Carteria crucifera
Carteria obtusa
Carteria radiosa
Characiochloris sasae
Chlamydomonas debaryana

var. cristata
Chlamydomonas kuwadae
Chlamydomonas noctigama
Chlamydomonas tetragama
Chlorogonium fusiforme
Chlorogonium neglectum
Chloromonas insignis
Eudorina cylindrica
Eudorina elegans var. carteri
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina illinoisensis
Eudorina unicocca

var. unicocca
Eudorina unicocca

var. unicocca
Gonium multicoccum
Gonium octonarium

Gonium pectorale var. pectorale

Gonium quadratum
Gonium viridistellatum

AB044195-7
AB044415
ABO076143
AB044420
ABO076142
ABO076123
AB076124
AB044182
AB044186
AB044184-5
AB044183
AB044188
AB044225
AB044217-9
AB044220
AB044221-2
AB044223
AB044224
AB044213
ABO044216

AB044458
AB044459
AB044460
ABO044467-8
AB084359
AB084358
AB084361-3
AB084360
AB084376

AB044469
AB084356
AB101513
ABO084357
AB084370
AB084366
AB084348
AB044441
AB044438
AB044435
AB044436-7
AB044434

AB044439

AB044440
AB044461
AB044462
AB044463
ABO044464
ABO076156



654
857
144
257
656
474
572
886
887
889
890
574
727
213
858
728
735
736
522
861

96
571
875
882
883
891
892
541
730
732
731
734
893
582
895
545
896
898
666
872

323

547

Gonium viridistellatum
Gonium viridistellatum
Haematococcus lacustris
Hafniomonas montana
Hafniomonas montana
Lobomonas monstuosa
Pandorina colemaniae
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum var. morum
Paulschulzia pseudovolvox
Pediastrum duplex
Phacotus lenticularis
Platydorina caudata
Pleodorina californica
Pleodorina indica
Pseudocarteria mucosa
Pteromonas angulosa
Scenedesmus quadricauda
Tetrabaena socialis var. socialis
Vitreochlamys aulata
Vitreochlamys ordinata
Vitreochlamys pinguis
Volvox aureus

Volvox aureus

Volvox aureus var. aureus
Volvox barberi

Volvox carteri f. kawasakiensis
Volvox dissipatrix

Volvox rousseletii
Volvulina boldii

Volvulina compacta
Volvulina pringsheimii
Volvulina steinii
Volvulina steinii
Volvulina steinii
Yamagishiella unicocca
Yamagishiella unicocca

psaC, psbA etc.

Bacillariophyceae

Skeletonema costatum

psaD gene

Glaucophyceae

Cyanophora paradoxa

AB044465
AB076155
AB084365
AB101515
AB101516
AB044472
AB044457
AB044456
AB044455
AB044454
AB044453
AB044452
ABO044473
AB084340
AB084373-4
AB044442
AB044430
AB044432-3
AB084364
AB084371-2
AB084339
AB044466
AB076158
AB044471
AB076157
AB076145
ABO076146
AB044424
AB044427
AB044425
AB044426
AB044429
AB044451
AB044446
ABO044447
AB044448
AB044449
AB044450
AB044443
AB044445

AJ132264

AJ132477

psbA gene

Dinophyceae

331
12

Amphidinium carterae
Prorocentrum micans

psbC gene
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Chlorophyceae

418
854
564
566
884

722
721
456
720
460
724

725

737
851
569
653
289
654
857
474
572
886
887
889
890
574
727
728
735
736
571
875
882
883
891
892
541
730
732
731
734
893
582

Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene perforata
Basichlamys sacculifera
Chlamydomonas debaryana
var. cristata
Eudorina cylindrica
Eudorina elegans var. carteri
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina illinoisensis
Eudorina unicocca
var. unicocca
Eudorina unicocca
var. unicocca
Gonium multicoccum
Gonium octonarium
Gonium pectorale var. pectorale
Gonium quadratum
Gonium viridistellatum
Gonium viridistellatum
Gonium viridistellatum
Lobomonas monstuosa
Pandorina colemaniae
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum var. morum
Paulschulzia pseudovolvox
Platydorina caudata
Pleodorina californica
Pleodorina indica
Tetrabaena socialis var. socialis
Vitreochlamys aulata
Vitreochlamys ordinata
Vitreochlamys pinguis
Volvox aureus
Volvox aureus
Volvox aureus var. aureus
Volvox barberi
Volvox carteri f. kawasakiensis
Volvox dissipatrix
Volvox rousseletii
Volvulina boldii
Volvulina compacta

AB025586
AB025585

AB044513-4
AB044515-7
AB044518-9
AB044526

AB044527
AB044493
AB044487-8
AB044485
AB044486
AB044484

AB044489-90

AB044491-2
AB044481
AB044520
AB044521
AB044522-3
AB076173
AB044524
AB076172
AB044530
AB044512
AB044510-1
AB044509
AB044508
AB044506-7
AB044505
AB044531-2
AB044494
AB044480
AB044483
AB044525
ABO076175-7
AB044529
AB076174
AB076160
AB076161
ABO044474
ABO044477
ABO044475
AB044476
AB044479
AB044504
AB044498



895
545
896
898
666
872

Volvulina pringsheimii
Volvulina steinii
Volvulina steinii
Volvulina steinii
Yamagishiella unicocca
Yamagishiella unicocca

psbC, D, petB, D etc.

Bacillariophyceae

323

Skeletonema costatum

rbcL gene

Schizocladiophyceae

1044

Schizocladia ischiensis

Chlorophyceae

418
854
564
566
424
425
421
630
631
632
633
634
635
636
422
423
428
432
567
884

968
1048
446
692
742
743
744
745
746
747
748
749
750
751
752

Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene perforata
Basichlamys sacculifera
Carteria cerasiformis
Carteria cerasiformis
Carteria crucifera
Carteria crucifera
Carteria eugametos
Carteria eugametos
Carteria eugametos
Carteria eugametos
Carteria eugametos
Carteria eugametos
Carteria inversa
Carteria inversa
Carteria obtusa
Carteria radiosa
Characiochloris sasae
Chlamydomonas debaryana
var. cristata
Chlamydomonas kuwadae
Chlamydomonas noctigama
Chlamydomonas tetragama
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium elongatum
Chlorogonium elongatum

AB044499
AB044500
AB044501
AB044502-3
AB044495
AB044497

AJ132263

AB085615

D63428

AB044169-70

D63429
D63430
D89767
D89768
D63431
D89758
D89762
D89763
D89764
D89761
D89759
D89760
D89765
D89766
D89769
D89770
AB084338

D86838
AB084334
AB101506-7
AJ001880
AB010230
AB010234
AB010235
AB010236
AB010231
AB010232
AB010233
AB010237
AB010238
AB010239
AJ001881
AB010240
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753
754
755
756
757
758
759
760
123
761
439
447
722
721
456
717
718
719
720
458
568
460
723
856
726

724

725

737
569
653
289
654
857
144
257
656
474
572
886
887
889
890
574
727
213
858
859
728
729
735
736
577
522
861

Chlorogonium elongatum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium fusiforme
Chlorogonium kasakii
Chlorogonium neglectum
Chloromonas insignis
Eudorina cylindrica
Eudorina elegans var.
Eudorina elegans var.
Eudorina elegans var.
Eudorina elegans var.
Eudorina elegans var.
Eudorina elegans var.
Eudorina elegans var.
Eudorina elegans var.
Eudorina illinoisensis
Eudorina illinoisensis
Eudorina minodii
Eudorina unicocca
var. peripheralis
Eudorina unicocca
var. unicocca
Eudorina unicocca
var. unicocca
Gonium multicoccum
Gonium pectorale var. pectorale
Gonium quadratum
Gonium viridistellatum
Gonium viridistellatum
Gonium viridistellatum
Haematococcus lacustris
Hafniomonas montana
Hafniomonas montana
Lobomonas monstuosa
Pandorina colemaniae
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum var. morum
Paulschulzia pseudovolvox
Pediastrum duplex
Phacotus lenticularis
Phacotus lenticularis
Platydorina caudata
Platydorina caudata
Pleodorina californica
Pleodorina indica
Pleodorina japonica
Pseudocarteria mucosa
Pteromonas angulosa

carteri

elegans
elegans
elegans
elegans
elegans
synoica
synoica

AB010241
AB010226
AB010227
AB010228
AB010224
AJ001882
AB010225
AB010229
AB010242
AB010244
AB010243
AB022226
D86833
D88806
D63432
D88803
D88810
D88804
D88805
D88807
D88808
D63433
D88809
AB047074-6

D86830

D86829

D63434
D63435
D63437
D63438
AB076091
D86831
ABO076092-3
AB084336-7
AB101509-10
AB101511-2
AB044171
D63441
AB044167
AB044166
AB044165
AB044164
D63442
D86837
AB084333
AJ001883
AJ001884
D86828
D86827
D63439
D86834
D63440
AB084335
AJ001887



862

96
571
875
876
877
878
879
880
881
882
883
891
892
541
730
732
731
734
893
582
895
545
896
898
578
666
762
872

Pteromonas angulosa
Scenedesmus quadricauda
Tetrabaena socialis var. socialis
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys fluviatilis
Vitreochlamys gloeocystiformis
Vitreochlamys nekrassovii
Vitreochlamys ordinata
Vitreochlamys pinguis

Volvox aureus

Volvox aureus

Volvox aureus var. aureus
Volvox barberi

Volvox carteri f. kawasakiensis
Volvox dissipatrix

Volvox rousseletii

Volvulina boldii

Volvulina compacta

Volvulina pringsheimii
Volvulina steinii

Volvulina steinii

Volvulina steinii
Yamagishiella uniclcca
Yamagishiella uniclcca
Yamagishiella uniclcca
Yamagishiella unicocca

rbcL-462 intron

Chlorophyceae

418
289
654
857
875
892
582

Astrephomene gubernaculifera
Gonium viridistellatum
Gonium viridistellatum
Gonium viridistellatum
Vitreochlamys aulata

Volvox aureus

Volvulina compacta

rpoC1 gene

Cyanophyceae

104
969
971
972
974
975
976
977
978

Microcystis aeruginosa
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.

AJ001888
AB084332
D63443
AB050486-7
AB050488-9
AB050492
AB050493
AB050484
AB050485
AB050494
ABO014041
AB050490-1
ABO076096
ABO076086
D63445
D86835
D63446
D63447
D63448
AB044162-3
D86832
D63444
AB044159
AB044160
AB044161
AB000811
D86823
ABO000810
AB044168

AB076095
AB076091
ABO076090
ABO076092
ABO076097
ABO076086
AB076089

ABOQ74794
AF448082
AF448083
AF448117
AF448101
AF448099
AF448100
AF448105
AF448084

979
980
981
982
983
984
985

Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.

rpoD1 gene

Cyanophyceae
104 Microcystis aeruginosa

trnD, I, T etc.

Bacillariophyceae
323 Skeletonema costatum

tufA gene

Phaeophyceae
548 Acinetospora crinita

ycf24, partial
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Bacillariophyceae
323 Skeletonema costatum

AF448109
AF448097
AF448085
AF448113
AF448104
AF448087
AF448102

AB074821

AJ132265

AF038004

AJ132267
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IX.

INDEXES

1. Numerical index

Chattonella antiqua
Chattonella antiqua
Chattonella marina
Heterosigma akashiwo
Heterosigma akashiwo
Heterosigma akashiwo
Heterocapsa triquetra
Cricosphaera roscoffensis
Heterosigma akashiwo
Heterosigma akashiwo
Prorocentrum micans
Chattonella marina
Olisthodiscus luteus
Skeletonema costatum
Skeletonema costatum
Tetraselmis cordiformis
Anabaena cylindrica
Anabaenopsis circularis
Calothrix brevissima
Anabaena variabilis
Nostoc commune

Nostoc linckia

Nostoc minutum
Spirulina subsalsa
Nostoc linckia var. arvense
Nostoc minutum
Phormidium tenue
Oscillatoria laetevirens
Phormidium foveolarum
Oscillatoria tenuis
Phormidium foveolarum
Pseudokirchneriella subcaiptata
Oscillatoria limnetica
Tolypothrix tenuis
Nostoc commune
Spirulina platensis
Anabaena affinis
Anabaena circinalis
Microcystis aeruginosa
Spirulina platensis
Spirulina platensis
Euglena gracilis
Euglena gracilis
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49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Euglena gracilis var. bacillaris
Aulosira laxa
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex
Closterium peracerosum-strigosum-
littorale complex



71 Achnanthes minutissima 123 Chlorogonium fusiforme

73 Anabaena flos-aquae f. flos-aquae 124 Closterium acerosum

74 Anabaena flos-aquae f. flos-aquae 125 Closterium acerosum

75 Anabaena flos-aquae f. flos-aquae 127 Closterium acerosum

76 Anabaena spiroides 128 Closterium calosporum var. galiciense

77 Anabaena spiroides f. spiroides 129 Coelastrum astroideum

78 Anabaena spiroides f. crassa 130 Coelastrum astroideum

79 Anabaena spiroides f. spiroides 131 Coelastrum proboscideum

80 Anabaena solitaria f. solitaria 132 Coelastrum reticulatum

81 Aphanizomenon flos-aquae f. gracile 133 Cosmarium contractum

83 Chattonella antiqua 134 Dimorphococcus lunatus

84 Chattonella antiqua 135 Dimorphococcus lunatus

85 Chattonella antiqua 136 Fibrocapsa japonica

86 Chattonella antiqua 137 Echinosphaeridium nordstedtii

87 Microcystis aeruginosa 138 Gonatozygon brebissonii

88 Microcystis aeruginosa 139 Gonatozygon brebissonii

89 Microcystis aeruginosa 144 Haematococcus lacustris

90 Microcystis aeruginosa 145 Heterosigma akashiwo

91 Microcystis aeruginosa 146 Heterosigma akashiwo

92 Scenedesmus acuminatus var. tetradesmoides 147 Hyalotheca dissiliens

93 Scenedesmus dimorphus 148 Hyalotheca dissiliens

94 Scenedesmus acutus 149 Hyalotheca dissiliens

95 Scenedesmus acutus 150 Hyalotheca dissiliens

96 Scenedesmus quadricauda 151 Micractinium pusillum

97 Scenedesmus serratus 152 Micrasterias crux-melitensis

98 Microcystis aeruginosa 153 Chlorosarcinopsis delicata

99 Muicrocystis aeruginosa 154 Characium maximum
100 Microcystis aeruginosa 155 Tetracystis chlorococcoides
101 Microcystis aeruginosa 156 Urnella terrestris
102 Microcystis aeruginosa 157 Chlamydomonas monticola
103 Microcystis aeruginosa 158 Chlamydomonas augustae var. ellipsoidea
104 Microcystis aeruginosa 159 Pseudopleurococcus printzii var. longissimus
105 Microcystis aeruginosa 160 Chlorosarcinopsis caeca
106 Microcystis aeruginosa 161 Chattonella antiqua
107 Microcystis aeruginosa 162 Closterium calosporum var. galiciense
108 Microcystis aeruginosa 163 Closterium calosporum var. galiciense
109 Microcystis aeruginosa 164 Closterium calosporum var. galiciense
110 Microcystis aeruginosa 165 Closterium calosporum var. galiciense
111 Microcystis aeruginosa 166 Closterium calosporum var. galiciense
112 Microcystis aeruginosa 167 Closterium calosporum var. galiciense
113 Chattonella antiqua 168 Closterium calosporum var. galiciense
114 Chattonella antiqua 169 Closterium calosporum var. himalayense
115 Chattonella marina 170 Closterium calosporum var. himalayense
116 Chattonella marina 171 Closterium calosporum var. himalayense
117 Chattonella marina 172 Closterium moniliferum var. moniliferum
118 Chattonella marina 173  Closterium moniliferum var. moniliferum
119 Scenedesmus dimorphus 174 Closterium moniliferum var. moniliferum
120 Scenedesmus acutus 175 Closterium navicula
121 Chattonella marina 176 Closterium navicula
122 Chlamydomonas pulsatilla 177 Closterium navicula
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178 Closterium navicula 231 Coelastrum morus

179 Closterium gracile 232 Polyedriopsis spinulosa

180 Closterium gracile 233 Synura petersenii

181 Closterium incurvum 234 Synura spinosa

182 Closterium moniliferum var. submoniliferum 235 Heterocapsa triquetra

183 Closterium moniliferum var. submoniliferum 237 Prorocentrum minimum

185 Closterium pusillum var. maius 238 Prorocentrum minimum

186 Closterium spinosporum var. crassum 241 Volvox aureus

187 Closterium spinosporum var. crassum 242 Pandorina morum

188 Closterium spinosporum var. malaysiense 243 Pandorina morum

189 Closterium spinosporum var. malaysiense 244  Coelastrum astroideum

191 Closterium spinosporum var. ryukyuense 245  Coelastrum reticulatum var. reticulatum
192 Closterium spinosporum var. ryukyuense 246 Schroederia setigera

193 Closterium spinosporum var. ryukyuense 247 Gonatozygon monotaenium

194 Closterium spinosporum var. spinosporum 248 Cosmocladium constrictum

195 Closterium spinosporum var. spinosporum 251 Pyramimonas aff. amylifera

196 Closterium spinosporum var. spinosporum 252 Nephroselmis astigmatica

197 Closterium spinosporum var. spinosporum 253 Euglenaclara

198 Closterium tumidum 254 Pyramimonas parkeae

199 Closterium venus 255 Monomastix minuta

200 Closterium wallichii 256 Monomastix minuta

201 Closterium wallichii 257 Hafniomonas montana

202 Closterium wallichii 258 Closterium aciculare var. subpronum
203 Oedogonium obesum 259 Closterium aciculare var. subpronum
204 Planktothrix agardhii 261 Closterium peracerosum-strigosum-
205 Planktothrix agardhii littorale complex

206 Oscillatoria animalis 262 Closterium peracerosum-strigosum-
207 Planktothricoides raciborskii littorale complex

208 Oscillatoria rosea 263 Anabaena spiroides f. spiroides

209 Pediastrum boryanum 265 Asterionella glacialis

210 Pediastrum duplex var. duplex 266 Calothrix crustacea

211 Pediastrum duplex var. gracillimum 267 Calothrix parasitica

212 Pediastrum duplex 268 Calothrix scopulorum

213 Pediastrum duplex var. duplex 271 Closterium calosporum var. calosporum
214  Pediastrum duplex var. gracillimum 274 Cryptomonas ovata

215 Pediastrum simplex 275 Cryptomonas ovata

216 Pediastrum tetras 276 Cryptomonas platyuris

217 Penium margaritaceum 277 Cryptomonas rostratiformis

218 Prorocentrum micans 278 Cryptomonas rostratiformis

219 Prorocentrum triestinum 279 Cryptomonas tetrapyrenoidosa

220 Alexandrium catenella 280 Cryptomonas tetrapyrenoidosa

221 Pterosperma cristatum 281 Cryptomonas tetrapyrenoidosa

223 Skeletonema costatum 282 Cryptomonas tetrapyrenoidosa

224  Staurastrum dejectum 284 Dinobryon divergens

225 Tabellaria flocculosa 285 Docidium undulatum var. undulatum
226 Graesiella emersonii 286 Euglena mutabilis

227 Chlorella vulgaris var. vulgaris 287 Gonatozygon monotaenium

228 Closterium ehrenbergii 288 Gonium viridistellatum

229 Closterium ehrenbergii 289 Gonium viridistellatum

230 Merismopedia tenuissima 290 Gonium viridistellatum
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293
294

295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
315
316
318
319
320
321
323
324
325
329
330
331
333

334
336
337
338
339
340
341
342
343
344
345
346
347
348

Heterosigma akashiwo
Hyalotheca dissiliens

var. dissiliens f. tridentula
Hydrodictyon reticulatum
Mesostigma viride
Micrasterias foliacea var. foliacea
Microcystis aeruginosa
Microcystis aeruginosa
Pediastrum angulosum var. angulosum
Pediastrum boryanum
Pediastrum simplex
Penium margaritaceum
Peridinium willei
Phormidium ramosum
Pleurotaenium cylindricum var. stuhlmannii
Pleurotaenium ehrenbergii var. curtum
Pleurotaenium ehrenbergii var. curtum
Pleurotaenium ehrenbergii var. ehrenbergii
Pleurotaenium ehrenbergii var. ehrenbergii
Pleurotaenium ehrenbergii var. curtum
Pleurotaenium nodosum var. nodosum
Pleurotaenium ovatum
Prorocentrum gracile
Prorocentrum micans
Protoceratium reticulatum
Protoceratium reticulatum
Pyramimonas aff. amylifera
Pyrophacus steinii
Skeletonema costatum
Skeletonema costatum
Spinoclosterium cuspidatum
Ulothrix variabilis
Achnanthes subconstricta
Amphidinium carterae
Melosira granulata

var. angustissima f. spiralis
Calothrix parasitica
Closterium calosporum var. himalayense
Closterium incurvum
Closterium rostratum var. subrostratum
Closterium selenastrum
Closterium selenastrum
Closterium spinosporum var. crassum
Coelastrum astroideum
Coolia monotis
Cryptomonas platyuris
Cryptomonas rostratiformis
Cryptomonas tetrapyrenoidosa
Cryptomonas tetrapyrenoidosa
Cryptomonas tetrapyrenoidosa
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349
350
351
353
356
359
360
361
362
363
365
366
369
372
375
376
377
378
379
380
381
382
384
385
387
388
390
391
392
394
395
396
397
398
403
405
407
408
409
410
411
412
413
414
415
416
417
418
419
420

Cylindrocystis brebissonii var. brebissonii
Ditylum brightwellii

Eudorina elegans
Gephyrocapsa oceanica
Katodinium rotundatum
Oltmannsiellopsis unicellularis
Oltmannsiellopsis viridis
Oscillatoria amphibia
Pandorina morum
Pedinomonas minor
Peridinium volzii

Peridinium willei

Scrippsiella trochoidea
Achnanthes minutissima var. saprophila
Brachiomonas submarina
Ceratium hirundinella
Chaetoceros sociale
Dictyochloropsis irregularis
Eremosphaera gigas
Eremosphaera viridis
Eutreptiella gymnastica
Lagerheimia ciliata
Monoraphidium contortum
Monoraphidium griffithii
Phacus agilis

Phaeocystis globosa
Staurastrum inconspicuum
Fragilaria capucina
Tetraédron incus

Treubaria triappendiculata
Uroglena americana

Volvox aureus

Volvox carteri

Volvox carteri

Tetrahymena pyriformis
Amphidinium britannicum
Achnanthes minutissima
Achnanthes minutissima
Achnanthes minutissima
Achnanthes minutissima
Achnanthes minutissima
Achnanthes minutissima
Achnanthes minutissima
Achnanthes minutissima
Actinastrum hantzschii
Aphanocapsa montana
Asterionella glacialis
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Cachonina niei



421
422
423
424
425
426
427
428
429
430
431
432
433
434
436
437
438
439
440
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
471
472
473
474
475
476
477

Carteria crucifera

Carteria inversa

Carteria inversa

Carteria cerasiformis
Carteria cerasiformis
Carteria klebsii

Carteria multifilis

Carteria obtusa

Carteria obtusa

Carteria obtusa

Carteria obtusa

Carteria radiosa
Chamaesiphon polymorphus
Chamaesiphon subglobosus
Characium polymorphum
Chlamydomonas fasciata

Chlamydomonas monadina var. monadina

Chlorogonium neglectum
Chlamydomonas parkeae
Chlamydomonas tetragama
Chloromonas insignis

Closterium acerosum

Closterium pleurodermatum
Closterium praelongum var. brevius
Closterium praelongum var. brevius
Cosmarium hians

Dictyosphaerium pulchellum
Draparnaldia plumosa

Errerella bornhemiensis

Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. synoica
Eudorina illinoisensis

Eudorina illinoisensis

Eunotia pectinalis var. minor
Fibrocapsa japonica
Glenodiniopsis uliginosa
Gloeomonas lateperforata
Gomphonema gracile var. gracile
Gomphonema parvulum var. parvulum
Gomphonema parvulum var. parvulum
Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Hemidinium nasutum

Heterocapsa pygmaea

Heterocapsa pygmaea

Lobomonas monstruosa
Mesostigma viride

Mesostigma viride

Mesostigma viride
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478
479
480
481
483
484
485
486
487
488
489
494
495
497
499
501
503
504
505
506
507
509
510
512
514
515
519
520
522
523
524
527
528
529
530
531
532
533
534
536
537
538
539
540
541
542
543
544
545
546

Microcystis aeruginosa
Microthamnion kitzingianum
Monoraphidium circinale
Myxosarcina burmensis
Nephroselmis olivacea
Nephroselmis olivacea
Nephroselmis olivacea
Nephroselmis viridis
Nitzschia palea

Nitzschia palea

Nitzschia palea

Oxyrrhis marina

Peridinium bipes f. globosum
Peridinium bipes f. occultatum
Peridinium inconspicuum subsp. remotum
Peridinium volzii
Phormidium foveolarum
Phormidium foveolarum
Phormidium foveolarum
Phormidium jenkelianum
Phormidium jenkelianum
Phormidium molle
Phormidium mucicola
Phormidium tenue
Planctonema lauterbornii
Plectonema radiosum
Alexandrium catenella
Alexandrium catenella
Pseudocarteria mucosa
Pseudocarteria mucosa
Pseudocarteria mucosa
Spirulina subsalsa
Staurastrum paradoxum
Stichococcus bacillaris
Stichococcus bacillaris
Stigeoclonium aestivale
Stigeoclonium fasciculare var. fasciculare
Tetraselmis cordiformis
Thalassionema nitzschioides
Ulothrix zonata

Ulothrix zonata

Uronema confervicolum
Uronema gigas

Uronema gigas

Volvox aureus var. aureus
Volvox aureus var. aureus
Volvox prolificus

Volvox tertius

Volvulina steinii

Volvulina steinii



547
548
553
556
557
558
559
560
561
562
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
592
593
594
595
596
597
598
600
601
603
604
605
608

Cyanophora paradoxa
Acinetospora crinita
Chaetoceros sociale
Triceratium dubium
Chattonella antiqua
Chattonella antiqua
Chattonella marina

Fibrocapsa japonica
Heterosigma akashiwo
Chrysochromulina parva
Astrephomene perforata
Astrephomene perforata
Basichlamys sacculifera
Characiochloris sasae
Eudorina elegans var. synoica
Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Tetrabaena socialis var. socialis
Pandorina colemaniae
Pandorina colemaniae
Pandorina morum var. morum
Pandorina morum var. morum
Pleodorina californica
Pleodorina japonica
Yamagishiella unicocca
Yamagishiella unicocca

Volvox carteri f. kawasakiensis
Volvox carteri f. kawasakiensis
Volvulina compacta

Volvulina compacta

Volvulina steinii

Volvulina steinii

Chaetoceros didymus
Hantzschia amphioxys var. compacta
Lithodesmium variabile
Odontella aurita

Odontella longicruris
Fischerella major

Hydrococcus rivularis
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Spirulina platensis

Spirulina subsalsa

Peridinium bipes var. tabulatum
Prorocentrum micans
Chattonella ovata

Microcystis aeruginosa
Fibrocapsa japonica
Prorocentrum micans
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609
610
611
612
613
614
615
617
618
619
620
621
622
623
624
626
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661

Pyrocystis lunura

Planktothrix rubescens
Phormidium tenue
Alexandrium hiranoi
Amphidinium Klebsii
Cachonina niei

Coolia monotis

Prorocentrum lima
Prorocentrum mexicanum
Woloszynskia leopoliense
Gomphonema angustatum var. obtusatum
Botrydiopsis arrhiza
Botrydium granulatum
Pavlova gyrans
Chlorarachnion reptans
Pterosperma cristatum
Astrephomene gubernaculifera
Chlorella protothecoides
Carteria crucifera

Carteria eugametos

Carteria eugametos

Carteria eugametos

Carteria eugametos

Carteria eugametos

Carteria eugametos
Characiochloris acuminata
Characiochloris sasae
Characium angustum
Chlorella saccharophila
Chlorella vulgaris var. vulgaris
Chlorella vulgaris var. vulgaris
Eremosphaera viridis
Eremosphaera viridis

Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium viridistellatum
Gonium viridistellatum
Hafniomonas montana
Mesotaenium kramstae
Mesotaenium kramstae
Oocystis borgei

Oocystis lacustris

Oocystis lacustris



662
663
664
665
666
667
668
670
671
672
674
675
677
678
680
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716

Oocystis lacustris
Pleurotaenium nodosum var. borgei
Pleurotaenium nodosum var. borgei
Staurastrum dorcidentiferum
Yamagishiella unicocca
Yamagishiella unicocca
Paramecium bursaria
Chattonella verrculosa
Chattonella ovata
Oltmannsiellopsis geminata
Alexandrium catenella
Alexandrium catenella
Alexandrium catenella
Alexandrium insuetum
Gymnodinium mikimotoi
Prorocentrum dentatum
Prorocentrum sigmoides
Scrippsiella sweeneyae
Scenedesmus abundans
Chlorella vulgaris var. vulgaris
Graesiella emersonii
Graesiella emersonii
Graesiella emersonii
Graesiella emersonii
Tetrabaena socialis
Chlorogonium capillatum
Volvox aureus

Volvox aureus

Synura sphagnicola
Synura sphagnicola
Cryptomonas acuta
Cryptomonas irregularis
Rhodomonas atrorosea
Rhodomonas baltica
Rhodomonas chrysoidea
Rhodomonas falcata
Chroomonas collegionis
Chroomonas dispersa
Chroomonas placoidea
Chroomonas nordstedtii
Chroomonas nordstedtii
Chroomonas nordstedtii
Chroomonas nordstedtii
Chroomonas nordstedtii
Chroomonas nordstedtii
Chroomonas caudata
Chroomonas coerulea
Chroomonas coerulea
Chilomonas paramecium
Haramonas dimorpha
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717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766

Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. carteri
Eudorina cylindrica

Eudorina illinoisensis
Eudorina unicocca var. unicocca
Eudorina unicocca var. unicocca
Eudorina unicocca var. peripheralis
Paulschulzia pseudovolvox
Platydorina caudata
Platydorina caudata

Volvox barberi

Volvox dissipatrix

Volvox carteri f. kawasakiensis
Volvox carteri f. kawasakiensis
Volvox rousseletii

Pleodorina californica
Pleodorina indica

Gonium multicoccum
Pteromonas aculeata
Pteromonas angulosa
Pteromonas multipyrenoidea
Chrysochromulina hirta
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium elongatum
Chlorogonium elongatum
Chlorogonium elongatum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium kasakii
Yamagishiella unicocca
Cyanophora paradoxa
Cyanophora tetracyanea
Rhodomonas duplex
Chilomonas paramecium



767
768
769
770
771
772
773
774
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817

Chilomonas paramecium

Cosmarium askenasyi

Cosmarium askenasyi

Cosmarium askenasyi

Cosmarium askenasyi

Euastrum turgidum

Euastrum turgidum

Micrasterias anomala

Micrasterias anomala

Micrasterias foliacea

Micrasterias foliacea

Micrasterias mahabuleshwarensis
Micrasterias mahabuleshwarensis
Micrasterias thomasiana var. notata
Micrasterias thomasiana var. notata
Micrasterias truncata var. pusilla
Micrasterias truncata var. pusilla
Pleurotaenium nodosum var. nodosum
Pleurotaenium nodosum var. nodosum
Pleurotaenium nodosum var. gutwinskii
Pleurotaenium nodosum var. gutwinskii
Triploceras gracile

Triploceras gracile

Triploceras gracile

Triploceras gracile

Triploceras gracile

Triploceras gracile

Triploceras gracile

Triploceras gracile

Scenedesmus gutwinskii var. heterospina
Scenedesmus gutwinskii var. heterospina
Scenedesmus gutwinskii var. heterospina
Scenedesmus gutwinskii var. heterospina
Scenedesmus gutwinskii var. heterospina
Scenedesmus gutwinskii var. heterospina
Cyclotella meneghiniana

Cyclotella meneghiniana

Cyclotella meneghiniana

Anabaena compacta

Anabaena kisseleviana

Anabaena mendotae

Anabaena mucosa

Anabaena planktonica

Anabaena planktonica

Anabaena planktonica

Anabaena planktonica

Anabaena planktonica

Anabaena planktonica

Anabaena planktonica

Anabaena planktonica
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818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867

Anabaena smithii
Anabaena smithii
Anabaena smithii
Anabaena smithii
Anabaena smithii
Anabaena smithii
Anabaena smithii
Anabaena ucrainica
Anabaena ucrainica
Anabaena viguieri
Anabaena ellipsoides
Anabaena oumiana
Anabaena smithii
Anabaena smithii
Anabaena ucrainica
Anabaena lemmermannii
Anabaena planktonica
Anabaena compacta
Botryococcus braunii
Emiliania huxleyi
Gephyrocapsa oceanica
Cosmarium dilatatum
Euastrum biverrucosum
Staurastrum levanderi
Staurastrum tsukubicum
Microcystis aeruginosa
Planktothrix mougeotii
Planktothrix pseudagardhii
Tychonema bourrelii
Limnothrix redekei
Chattonella minima
Chattonella ovata
Chattonella verruculosa
Gonium octonarium
Gonium octonarium
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Eudorina minodii

Gonium viridistellatum
Phacotus lenticularis
Phacotus lenticularis
Pteromonas aculeata
Pteromonas angulosa
Pteromonas angulosa
Volvox africanus

Volvox aureus

Volvox carteri f. nagariensis
Volvox carteri f. weismannia
Volvox gigas



868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917

Volvox obversus

Volvox tertius
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys fluviatilis
Vitreochlamys gloeocystiformis
Vitreochlamys nekrassovii
Vitreochlamys ordinata
Vitreochlamys pinguis
Chlamydomonas debaryana var. cristata
Gonium multicoccum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum

Volvox aureus

Volvox aureus

Volvulina boldii

Volvulina boldii

Volvulina pringsheimii
Volvulina steinii

Volvulina steinii

Volvulina steinii

Ceratium fusus
Prorocentrum dentatum
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix pseudagardhii
Planktothrix pseudagardhii
Planktothrix pseudagardhii
Planktothricoides raciborskii
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918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967

Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothrix rubescens
Lyngbya hieronymusii var. hieronymusii
Cylindrospermopsis raciborskii
Gloeocapsa decorticans
Raphidiopsis curvata
Microcystis aeruginosa
Nephroselmis spinosa
Nephroselmis spinosa
Pterosperma cristatum
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Glaucocystis nostochinearum
Trentepohlia sp.



968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1011
1012
1013
1014
1015
1016
1017
1018

Chlamydomonas kuwadae
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Synechococcus sp.
Planktothrix agardhii
Planktothrix agardhii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Mesostigma viride
Stichococcus ampulliformis
Calyptrosphaera sphaeroidea
Chrysochromulina quadrikonta
Emiliania huxleyi
Gephyrocapsa oceanica
Imantonia rotunda
Glossomastix chrysoplasta
Pelagomonas calceorata
Chroomonas coerulea
Rhodomonas chrysoidea
Rhodomonas salina

Synura petersenii

Pedinella squamata
Gonyostomum semen
Ophiocytium capitatum
Cafeteria roenbergensis
Placidia cafeteriopsis

Placidia cafeteriopsis

Wobblia lunata
Hymenomonas coronata
Prymnesium parvum
Prymnesium parvum
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1019
1020
1021
1022
1023
1025
1026
1027
1028
1029
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070

Tetraselmis striata
Apiocystis brauniana
Chlamydomonas coccoides
Chlamydomonas parkeae
Spirogyra sp.

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

Chroogloeocystis siderophila

Porphyridium sp.
Porphyridium sp.
Porphyridium sp.
Porphyridium sp.
Rhodella sp.
Rhodella sp.

Gonium multicoccum
Gonium multicoccum

Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii

Microcystis aeruginosa
Schizocladia ischiensis
Cylindrotheca closterium
Cylindrotheca fusiformis
Cylindrotheca sp.

Chlamydomonas noctigama

Eucampia zodiacus

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa



1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
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1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa



1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
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1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Aphanizomenon flos-aquae
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix rubescens
Planktothrix rubescens
Amphidinium tetsudo
Chlorella sp.

Nanochlorum sp.



1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320

Trebouxia anticipata
Trebouxia anticipata
Trebouxia anticipata
Trebouxia arboricola
Trebouxia arboricola
Trebouxia arboricola
Trebouxia arboricola
Trebouxia corticola

Trebouxia corticola

Trebouxia corticola

Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia showmanii
Asterochloris cf. glomerata
Asterochloris cf. glomerata
Asterochloris cf. glomerata
Asterochloris cf. glomerata
Glossomastix chrysoplasta
Fibrocapsa japonica
Calcidiscus leptoporus
Calcidiscus leptoporus
Calcidiscus leptoporus
Calcidiscus leptoporus
Calyptrosphaera sphaeroidea
Calyptrosphaera sphaeroidea
Emiliania hyxleyi
Emiliania hyxleyi
Emiliania hyxleyi
Emiliania hyxleyi
Emiliania hyxleyi
Gephyrocapsa oceanica
Gephyrocapsa oceanica
Gephyrocapsa oceanica
Gephyrocapsa oceanica
Gephyrocapsa oceanica
Oolithotus fragilis
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1321
1322
1323
1324
1325
1326
1327
1328
1329
1330

Oolithotus fragilis

Oolithotus fragilis

Umbilicosphaera sibogae var. foliosa
Umbilicosphaera sibogae var. sibogae
Thoracosphaera heimii
Thoracosphaera heimii

Cryptomonas rostratiformis
Gephyrocapsa oceanica
Gephyrocapsa oceanica

Prymnesium calathiferum



2.

ALGAE

CYANOPHYTA (CYANOBACTERIA)
Cyanophyceae

Anabaena affinis

Anabaena circinalis

Anabaena compacta
Anabaena compacta
Anabaena cylindrica
Anabaena ellipsoides
Anabaena flos-aquae f. flos-aquae
Anabaena flos-aquae f. flos-aquae
Anabaena flos-aquae f. flos-aquae
Anabaena kisseleviana
Anabaena lemmermannii
Anabaena mendotae
Anabaena mucosa

Anabaena oumiana

Anabaena planktonica
Anabaena planktonica
Anabaena planktonica
Anabaena planktonica
Anabaena planktonica
Anabaena planktonica
Anabaena planktonica
Anabaena planktonica
Anabaena planktonica
Anabaena smithii

Anabaena smithii

Anabaena smithii

Anabaena smithii

Anabaena smithii

Anabaena smithii

Anabaena smithii

Anabaena smithii

Anabaena smithii

Anabaena solitaria f. solitaria
Anabaena spiroides

Anabaena spiroides f. crassa
Anabaena spiroides f. spiroides
Anabaena spiroides f. spiroides
Anabaena spiroides f. spiroides

Systematic index

40

41
806
835

19
828

73

74

75
807
833
808
809
829
810
811
812
813
814
815
816
817
834
818
819
820
821
822
823
824
830
831

80

76

78

77

79
263
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Anabaena ucrainica
Anabaena ucrainica
Anabaena ucrainica
Anabaena variabilis
Anabaena viguieri
Anabaenopsis circularis
Aphanizomenon flos-aquae
Aphanizomenon flos-aquae f. gracile
Aphanocapsa montana
Aulosira laxa

Calothrix brevissima
Calothrix crustacea

Calothrix parasitica

Calothrix parasitica

Calothrix scopulorum
Chamaesiphon polymorphus
Chamaesiphon subglobosus
Chroogloeocystis siderophila
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Cylindrospermopsis raciborskii
Fischerella major

Gloeocapsa decorticans
Hydrococcus rivularis
Limnothrix redekei

Lyngbya hieronymusii var. hieronymusii
Merismopedia tenuissima
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

825
826
832
23
827
21
1258
81
416
50
22
266
267
334
268
433
434
1031
930
991
992
993
994
1040
1041
1042
1259
1260
1261
1262
592
931
593
847
929
230
44
87
88
89
90
91
98
99



Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

100
101
102
103
104
105
106
107
108
109
110
111
112
298
299
478
604
843
901
902
903
904
933
1025
1026
1027
1028
1029
1043
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070

-212 -

Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120



Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
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Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa

1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220



Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Microcystis aeruginosa
Myxosarcina burmensis
Nostoc commune
Nostoc commune
Nostoc linckia

Nostoc linckia var. arvense
Nostoc minutum
Nostoc minutum
Oscillatoria amphibia
Oscillatoria animalis
Oscillatoria laetevirens
Oscillatoria limnetica
Oscillatoria rosea
Oscillatoria tenuis

1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
481
24
38
25
28
26
29
361
206
31
36
208
33
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Phormidium foveolarum
Phormidium foveolarum
Phormidium foveolarum
Phormidium foveolarum
Phormidium foveolarum
Phormidium jenkelianum
Phormidium jenkelianum
Phormidium molle
Phormidium mucicola
Phormidium ramosum
Phormidium tenue
Phormidium tenue
Phormidium tenue
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothricoides raciborskii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix agardhii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix mougeotii
Planktothrix pseudagardhii
Planktothrix pseudagardhii
Planktothrix pseudagardhii
Planktothrix pseudagardhii
Planktothrix rubescens

32
34
503
504
505
506
507
509
510
305
30
512
611
207
917
918
919
920
921
922
923
924
925
926
927
204
205
594
595
596
905
906
907
908
909
910
989
990
1263
1264
1265
844
911
912
913
845
914
915
916
610



Planktothrix rubescens 928 Synechococcus sp. 978

Planktothrix rubescens 1266 Synechococcus sp. 979
Planktothrix rubescens 1267 Synechococcus sp. 980
Plectonema radiosum 515 Synechococcus sp. 981
Raphidiopsis curvata 932 Synechococcus sp. 982
Spirulina platensis 39 Synechococcus sp. 983
Spirulina platensis 45 Synechococcus sp. 984
Spirulina platensis 46 Synechococcus sp. 985
Spirulina platensis 597 Synechococcus sp. 986
Spirulina subsalsa 27 Synechococcus sp. 987
Spirulina subsalsa 527 Synechococcus sp. 988
Spirulina subsalsa 598 Tolypothrix tenuis 37
Synechococcus sp. 937 Tychonema bourrelii 846
Synechococcus sp. 938

Synechococcus sp. 939

Synechococcus sp. 940 GLAUCOPHYTA

Synechococcus sp. 941

Synechococcus sp. 942 Glaucophyceae

Synechococcus sp. 943

Synechococcus sp. 944 Cyanophora paradoxa 547
Synechococcus sp. 945 Cyanophora paradoxa 763
Synechococcus sp. 946 Cyanophora tetracyanea 764
Synechococcus sp. 947 Glaucocystis nostochinearum 966
Synechococcus sp. 948

Synechococcus sp. 949

Synechococcus sp. 950 RHODOPHYTA

Synechococcus sp. 951

Synechococcus sp. 952

Synechococcus sp. 953 Rhodophyceae

Synechococcus sp. 954 Porphyridium sp. 1032
Synechococcus sp. 955 Porphyridium sp. 1033
Synechococcus sp. 956 Porphyridium sp. 1034
Synechcoccus sp. 957 Porphyridium sp. 1035
oot ® w  Rhotla
Synechococcus sp. 960 Rhodella sp. 1037
Synechococcus sp. 961

Synechococcus sp. 962 CRYPTOPHYTA

Synechococcus sp. 963

Synechococcus sp. 964

Synechococcus sp. 965 Cryptophyceae

Synechococcus sp. 969 . .

Synechococcus sp. 970 Ch!lomonas paramec!um 715
Synechococcus sp. 971 Ch!lomonas paramec!um 766
Synechococcus sp. 972 Chilomonas paramecium 767
Synechococcus sp. 973 Chroomonas caudata 712
Synechococcus sp. 974 Chroomonas coerulea 713
Synechococcus sp. 975 Chroomonas coerulea 714
Synechococcus sp. 976 Chroomonas coeruI.ea . 1004
Synechococcus sp. 077 Chroomonas collegionis 703
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Chroomonas dispersa 704 Chattonella antiqua 2

Chroomonas nordstedtii 706 Chattonella antiqua 83
Chroomonas nordstedtii 707 Chattonella antiqua 84
Chroomonas nordstedtii 708 Chattonella antiqua 85
Chroomonas nordstedtii 709 Chattonella antiqua 86
Chroomonas nordstedtii 710 Chattonella antiqua 113
Chroomonas nordstedtii 711 Chattonella antiqua 114
Chroomonas placoidea 705 Chattonella antiqua 161
Cryptomonas acuta 697 Chattonella antiqua 557
Cryptomonas irregularis 698 Chattonella antiqua 558
Cryptomonas ovata 274 Chattonella marina 3
Cryptomonas ovata 275 Chattonella marina 14
Cryptomonas platyuris 276 Chattonella marina 115
Cryptomonas platyuris 344 Chattonella marina 116
Cryptomonas rostratiformis 277 Chattonella marina 117
Cryptomonas rostratiformis 278 Chattonella marina 118
Cryptomonas rostratiformis 345 Chattonella marina 121
Cryptomonas rostratiformis 1327 Chattonella marina 559
Cryptomonas tetrapyrenoidosa 279 Chattonella minima 848
Cryptomonas tetrapyrenoidosa 280 Chattonella ovata 603
Cryptomonas tetrapyrenoidosa 281 Chattonella ovata 671
Cryptomonas tetrapyrenoidosa 282 Chattonella ovata 849
Cryptomonas tetrapyrenoidosa 346 Chattonella verrculosa 670
Cryptomonas tetrapyrenoidosa 347 Chattonella verrculosa 850
Cryptomonas tetrapyrenoidosa 348 Fibrocapsa japonica 136
Rhodomonas atrorosea 699 Fibrocapsa japonica 462
Rhodomonas baltica 700 Fibrocapsa japonica 560
Rhodomonas chrysoidea 701 Fibrocapsa japonica 605
Rhodomonas chrysoidea 1005 Fibrocapsa japonica 1303
Rhodomonas duplex 765 Gonyostomum semen 1009
Rhodomonas falcata 702 Haramonas dimorpha 716
Rhodomonas salina 1006 Heterosigma akashiwo 4
Heterosigma akashiwo 5
Heterosigma akashiwo 6
HETEROKONTOPHYTA Heterosigma akashiwo 9
Heterosigma akashiwo 10
Chrysophyceae Heterosigma akashiwo 145
Heterosigma akashiwo 146
Dinobryon divergens 284 Heterosigma akashiwo 293
Synura petersenii 233 Heterosigma akashiwo 561
Synura petersenii 1007 Olisthodiscus luteus 15
Synura sphagnicola 695
Synura sphagnicola 696 ]
Synura spinosa 234 Dictyochophyceae
Uroglena americana 395
Pedinella squamata 1008

Raphidophyceae

Chattonella antiqua 1
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Bacillariophyceae Phaeophyceae

Achnanthes minutissima 71 Acinetospora crinita 548
Achnanthes minutissima 407

Achnanthes minutissima 408

Achnanthes minutissima 409 Xanthophyceae

Achnanthes minutissima 410

Achnanthes minutissima 411 Botrydiopsis arrhiza 621
Achnanthes minutissima 412 Botrydium granulatum 622
Achnanthes minutissima 413 Ophiocytium capitatum 1011
Achnanthes minutissima 414

Achnanthes minutissima var. saprophila 372

Achnanthes subconstricta 330 Pelagophyceae

Asterionella glacialis 265

Asterionella glacialis 417 Pelagomonas calceorata 1003
Chaetoceros didymus 586

Chaetoceros sociale 377

Chaetoceros sociale 553 Pinguiophyceae

Cyclotella meneghiniana 803

gg:g:g::: 222282:2::22 gg;’ Glossomastix chrysoplasta 1002
Cylindrotheca closterium 1045 Glossomastix chrysoplasta 1302
Cylindrotheca fusiformis 1046

Cylindrotheca sp. 1047 . .

Ditylum brightwellii 350 Schizocladiophyceae

Eucampia zodiacus 1049 . oL

Eunotia pectinalis var. minor 461 Schizocladia ischiensis 1044
Fragilaria capucina 391

Gomphonema angustatum var. obtusatum 620
Gomphonema gracile var. gracile 465 HAPTOPHYTA

Gomphonema parvulum var. parvulum 466 ]
Gomphonema parvulum var. parvulum 467 Prymnesiophyceae
Hantzschia amphioxys var. compacta 587
Lithodesmium variabile 588 Calcidiscus leptoporus 1304
Melosira granulata 333 Calcidiscus leptoporus 1305
var. angustissima f. spiralis Calcidiscus leptoporus 1306
Nitzschia palea 487 Calcidiscus leptoporus 1307
Nitzschia palea 488 Calyptrosphaera sphaeroidea 997
Nitzschia palea 489 Calyptrosphaera sphaeroidea 1308
Odontella aurita 589 Calyptrosphaera sphaeroidea 1309
Odontella longicruris 590 Chrysochromulina hirta 741
Skeletonema costatum 16 Chrysochromulina parva 562
Skeletonema costatum 17 Chrysochromulina quadrikonta 998
Skeletonema costatum 223 Cricosphaera roscoffensis 8
Skeletonema costatum 323 Emiliania huxleyi 837
Skeletonema costatum 324 Emiliania huxleyi 999
Tabellaria flocculosa 225 Emiliania hyxleyi 1310
Thalassionema nitzschioides 534 Emiliania hyxleyi 1311
Triceratium dubium 556 Emiliania hyxleyi 1312

Emiliania hyxleyi 1313
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Emiliania hyxleyi 1314 Coolia monotis 615

Gephyrocapsa oceanica 353 Glenodiniopsis uliginosa 463
Gephyrocapsa oceanica 838 Gymnodinium mikimotoi 680
Gephyrocapsa oceanica 1000 Hemidinium nasutum 471
Gephyrocapsa oceanica 1315 Heterocapsa pygmaea 472
Gephyrocapsa oceanica 1316 Heterocapsa pygmaea 473
Gephyrocapsa oceanica 1317 Heterocapsa triquetra 7
Gephyrocapsa oceanica 1318 Heterocapsa triquetra 235
Gephyrocapsa oceanica 1319 Katodinium rotundatum 356
Gephyrocapsa oceanica 1328 Oxyrrhis marina 494
Gephyrocapsa oceanica 1329 Peridinium bipes f. globosum 495
Hymenomonas coronata 1016 Peridinium bipes f. occultatum 497
Imantonia rotunda 1001 Peridinium bipes var. tabulatum 600
Oolithotus fragilis 1320 Peridinium inconspicuum subsp. remotum 499
Oolithotus fragilis 1321 Peridinium volzii 365
Oolithotus fragilis 1322 Peridinium volzii 501
Phaeocystis globosa 388 Peridinium willei 304
Prymnesium calathiferum 1330 Peridinium willei 366
Prymnesium parvum 1017 Prorocentrum dentatum 682
Prymnesium parvum 1018 Prorocentrum dentatum 900
Umbilicosphaera sibogae var. foliosa 1323 Prorocentrum gracile 315
Umbilicosphaera sibogae var. sibogae 1324 Prorocentrum lima 617
Prorocentrum mexicanum 618
Prorocentrum micans 12
Pavlovophyceae Prorocentrum micans 218
Prorocentrum micans 316
Pavlova gyrans 623 Prorocentrum micans 601
Prorocentrum micans 608
Prorocentrum minimum 237
DINOPHYTA Prorocentrum minimum 238
Prorocentrum sigmoides 683
Dinophyceae Prorocentrum triestinum 219
Protoceratium reticulatum 318
Alexandrium catenella 220 Protoceratium reticulatum 319
Alexandrium catenella 519 Pyrocystis lunura. 609
Alexandrium catenella 520 Pyrophacus steinii 321
Alexandrium catenella 674 Scrippsiella sweeneyae 684
Alexandrium catenella 675 Scrippsiella trochoidea 369
Alexandrium catenella 677 Thoracosphaera heimii 1325
Alexandrium hiranoi 612 Thoracosphaera heimii 1326
Alexandrium insuetum 678 Woloszynskia leopoliense 619
Amphidinium britannicum 405
Amphidinium carterae 331
Amphidinium klebsii 613 EUGLENOPHYTA
Amphidinium tetsudo 1268
Cachonina niei 420 Euglenophyceae
Cachonina niei 614
Ceratium fusus 899 Euglena clara 253
Ceratium hirundinella 376 Euglena gracilis 47
Coolia monotis 343 Euglena gracilis 48
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Euglena gracilis var. bacillaris
Euglena mutabilis
Eutreptiella gymnastica
Phacus agilis

CHLORARACHNIOPHYTA

Chlorarachniophyceae

Chlorarachnion reptans

CHLOROPHYTA
Prasinophyceae

Mesostigma viride
Mesostigma viride
Mesostigma viride
Mesostigma viride
Mesostigma viride
Monomastix minuta
Monomastix minuta
Nephroselmis astigmatica
Nephroselmis olivacea
Nephroselmis olivacea
Nephroselmis olivacea
Nephroselmis spinosa
Nephroselmis spinosa
Nephroselmis viridis
Pterosperma cristatum
Pterosperma cristatum
Pterosperma cristatum
Pyramimonas aff. amylifera
Pyramimonas aff. amylifera
Pyramimonas parkeae
Tetraselmis cordiformis
Tetraselmis cordiformis
Tetraselmis striata

Pedinophyceae

Pedinomonas minor

49
286
381
387

624

296
475
476
477
995
255
256
252
483
484
485
934
935
486
221
626
936
251
320
254
18
533
1019

363

Ulvophyceae

Oltmannsiellopsis geminata
Oltmannsiellopsis unicellularis
Oltmannsiellopsis viridis
Ulothrix variabilis

Ulothrix zonata

Ulothrix zonata

Trebouxiophyceae
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Actinastrum hantzschii
Asterochloris cf. glomerata
Asterochloris cf. glomerata
Asterochloris cf. glomerata
Asterochloris cf. glomerata
Chlorella protothecoides
Chlorella saccharophila
Chlorella vulgaris var. vulgaris
Chlorella vulgaris var. vulgaris
Chlorella vulgaris var. vulgaris
Chlorella vulgaris var. vulgaris
Chlorella sp.

Dictyochloropsis irregularis
Dictyosphaerium pulchellum
Eremosphaera gigas
Eremosphaera viridis
Eremosphaera viridis
Eremosphaera viridis
Errerella bornhemiensis
Lagerheimia ciliata
Micractinium pusillum
Microthamnion kitzingianum
Nanochlorum sp.

Oocystis borgei

Oocystis lacustris

Oocystis lacustris

Oocystis lacustris
Stichococcus ampulliformis
Stichococcus bacillaris
Stichococcus bacillaris
Trebouxia anticipata
Trebouxia anticipata
Trebouxia anticipata
Trebouxia arboricola
Trebouxia arboricola
Trebouxia arboricola
Trebouxia arboricola
Trebouxia corticola

672
359
360
329
536
537

415
1298
1299
1300
1301

629

640

227

641

642

686
1269

378

453

379

380

643

644

455

382

151

479
1270

659

660

661

662

996

529

530
1271
1272
1273
1274
1275
1276
1277
1278



Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia corticola
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia higginsiae
Trebouxia showmanii

Chlorophyceae

Apiocystis brauniana
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene gubernaculifera
Astrephomene perforata
Astrephomene perforata
Basichlamys sacculifera
Botryococcus braunii
Brachiomonas submarina
Carteria cerasiformis

Carteria cerasiformis

Carteria crucifera

Carteria crucifera

Carteria eugametos

Carteria eugametos

Carteria eugametos

Carteria eugametos

Carteria eugametos

Carteria eugametos

Carteria inversa

Carteria inversa

Carteria klebsii

Carteria multifilis

Carteria obtusa

1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297

1020
418
419
628
853
854
855
564
565
566
836
375
424
425
421
630
631
632
633
634
635
636
422
423
426
427
428
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Carteria obtusa

Carteria obtusa

Carteria obtusa

Carteria radiosa
Characiochloris acuminata
Characiochloris sasae
Characiochloris sasae
Characium angustum
Characium maximum
Characium polymorphum
Chlamydomonas augustae var. ellipsoidea
Chlamydomonas coccoides
Chlamydomonas debaryana var. cristata
Chlamydomonas fasciata
Chlamydomonas kuwadae
Chlamydomonas monadina var. monadina
Chlamydomonas monticola
Chlamydomonas noctigama
Chlamydomonas parkeae
Chlamydomonas parkeae
Chlamydomonas pulsatilla
Chlamydomonas tetragama
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium capillatum
Chlorogonium elongatum
Chlorogonium elongatum
Chlorogonium elongatum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium euchlorum
Chlorogonium fusiforme
Chlorogonium kasakii
Chlorogonium neglectum
Chloromonas insignis
Chlorosarcinopsis caeca
Chlorosarcinopsis delicata
Coelastrum astroideum
Coelastrum astroideum

429
430
431
432
637
567
638
639
154
436
158
1021
884
437
968
438
157
1048
440
1022
122
446
692
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
123
761
439
447
160
153
129
130



Coelastrum astroideum
Coelastrum astroideum
Coelastrum morus
Coelastrum proboscideum
Coelastrum reticulatum

Coelastrum reticulatum var. reticulatum

Dimorphococcus lunatus
Dimorphococcus lunatus
Draparnaldia plumosa
Echinosphaeridium nordstedtii
Eudorina cylindrica

Eudorina elegans

Eudorina elegans var. carteri
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. elegans
Eudorina elegans var. synoica
Eudorina elegans var. synoica
Eudorina illinoisensis
Eudorina illinoisensis
Eudorina illinoisensis
Eudorina minodii

Eudorina unicocca var. peripheralis
Eudorina unicocca var. unicocca
Eudorina unicocca var. unicocca
Gloeomonas lateperforata
Gonium multicoccum

Gonium multicoccum

Gonium multicoccum

Gonium multicoccum

Gonium octonarium

Gonium octonarium

Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Gonium pectorale var. pectorale
Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium quadratum

Gonium viridistellatum

Gonium viridistellatum

244
342
231
131
132
245
134
135
454
137
722
351
721
456
457
717
718
719
720
458
568
459
460
723
856
726
724
725
464
737
885
1038
1039
851
852
468
469
569
570
645
646
647
648
649
650
651
652
653
288
289
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Gonium viridistellatum
Gonium viridistellatum
Gonium viridistellatum
Gonium viridistellatum
Graesiella emersonii
Graesiella emersonii
Graesiella emersonii
Graesiella emersonii
Graesiella emersonii
Haematococcus lacustris
Hafniomonas montana
Hafniomonas montana
Hydrodictyon reticulatum
Lobomonas monstruosa
Monoraphidium circinale
Monoraphidium contortum
Monoraphidium griffithii
Oedogonium obesum
Pandorina colemaniae
Pandorina colemaniae
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum
Pandorina morum var. morum
Pandorina morum var. morum
Paulschulzia pseudovolvox

Pediastrum angulosum var. angulosum

Pediastrum boryanum

Pediastrum boryanum

Pediastrum duplex

Pediastrum duplex var. duplex
Pediastrum duplex var. duplex
Pediastrum duplex var. gracillimum
Pediastrum duplex var. gracillimum
Pediastrum simplex

Pediastrum simplex

Pediastrum tetras

Phacotus lenticularis

Phacotus lenticularis

Planctonema lauterbornii
Platydorina caudata

Platydorina caudata

Pleodorina californica

Pleodorina californica

Pleodorina indica

290
654
655
857
226
687
688
689
690
144
257
656
295
474
480
384
385
203
572
573
242
243
362
886
887
888
889
890
574
575
727
300
209
301
212
210
213
211
214
215
302
216
858
859
514
728
729
576
735
736



Pleodorina japonica

Polyedriopsis spinulosa
Pseudocarteria mucosa
Pseudocarteria mucosa
Pseudocarteria mucosa

Pseudokirchneriella subcapitata

Pseudopleurococcus printzii
var. longissimus
Pteromonas aculeata
Pteromonas aculeata
Pteromonas angulosa
Pteromonas angulosa
Pteromonas angulosa

Pteromonas multipyrenoidea

Scenedesmus abundans
Scenedesmus acuminatus

var. tetradesmoides

Scenedesmus acutus
Scenedesmus acutus
Scenedesmus acutus
Scenedesmus dimorphus
Scenedesmus dimorphus
Scenedesmus gutwinskii var
Scenedesmus gutwinskii var
Scenedesmus gutwinskii var
Scenedesmus gutwinskii var
Scenedesmus gutwinskii var
Scenedesmus gutwinskii var
Scenedesmus quadricauda
Scenedesmus serratus
Schroederia setigera
Stigeoclonium aestivale
Stigeoclonium fasciculare
var. fasciculare
Tetrabaena socialis

. heterospina
. heterospina
. heterospina
. heterospina
. heterospina
. heterospina

Tetrabaena socialis var. socialis

Tetracystis chlorococcoides
Tetraédron incus
Trentepohlia sp.

Treubaria triappendiculata
Urnella terrestris

Uronema confervicolum
Uronema gigas

Uronema gigas
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys aulata
Vitreochlamys fluviatilis

Vitreochlamys gloeocystiformis

577
232
522
523
524

35
159

738
860
739
861
862
740
685

92

94
95
120
93
119
797
798
799
800
801
802
96
97
246
531
532

691
571
155
392
967
394
156
538
539
540
875
876
877
878
879
880
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Vitreochlamys nekrassovii
Vitreochlamys ordinata
Vitreochlamys pinguis
Volvox africanus

Volvox aureus

Volvox aureus

Volvox aureus

Volvox aureus

Volvox aureus

Volvox aureus

Volvox aureus

Volvox aureus var. aureus
Volvox aureus var. aureus
Volvox barberi

Volvox carteri

Volvox carteri

Volvox carteri f. kawasakiensis
Volvox carteri f. kawasakiensis
Volvox carteri f. kawasakiensis
Volvox carteri f. kawasakiensis
Volvox carteri f. nagariensis
Volvox carteri f. weismannia
Volvox dissipatrix

Volvox gigas

Volvox obversus

Volvox prolificus

Volvox rousseletii

Volvox tertius

Volvox tertius

Volvulina boldii

Volvulina boldii

Volvulina compacta
Volvulina compacta
Volvulina pringsheimii
Volvulina steinii

Volvulina steinii

Volvulina steinii

Volvulina steinii

Volvulina steinii

Volvulina steinii

Volvulina steinii
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca
Yamagishiella unicocca

881
882
883
863
241
396
693
694
864
891
892
541
542
730
397
398
580
581
732
733
865
866
731
867
868
543
734
544
869
893
894
582
583
895
545
546
584
585
896
897
898
578
579
666
667
762
870
871
872
873



Yamagishiella unicocca

Charophyceae

Closterium acerosum
Closterium acerosum
Closterium acerosum
Closterium acerosum
Closterium aciculare var. subpronum
Closterium aciculare var. subpronum
Closterium calosporum var. calosporum
Closterium calosporum var. galiciense
Closterium calosporum var. galiciense
Closterium calosporum var. galiciense
Closterium calosporum var. galiciense
Closterium calosporum var. galiciense
Closterium calosporum var. galiciense
Closterium calosporum var. galiciense
Closterium calosporum var. galiciense
Closterium calosporum var. himalayense
Closterium calosporum var. himalayense
Closterium calosporum var. himalayense
Closterium calosporum var. himalayense
Closterium ehrenbergii
Closterium ehrenbergii
Closterium gracile
Closterium gracile
Closterium incurvum
Closterium incurvum
Closterium moniliferum var. moniliferum
Closterium moniliferum var. moniliferum
Closterium moniliferum var. moniliferum
Closterium moniliferum
var. submoniliferum
Closterium moniliferum
var. submoniliferum
Closterium navicula
Closterium navicula
Closterium navicula
Closterium navicula
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex

874

124
125
127
448
258
259
271
128
162
163
164
165
166
167
168
169
170
171
336
228
229
179
180
181
337
172
173
174
182

183
175
176
177
178
51
52
53

54
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Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium peracerosum-
strigosum-littorale complex
Closterium pleurodermatum
Closterium praelongum var. brevius
Closterium praelongum var. brevius
Closterium pusillum var. maius
Closterium rostratum var. subrostratum
Closterium selenastrum
Closterium selenastrum
Closterium spinosporum var. crassum
Closterium spinosporum var. crassum
Closterium spinosporum var. crassum
Closterium spinosporum var. malaysiense
Closterium spinosporum var. malaysiense
Closterium spinosporum var. ryukyuense
Closterium spinosporum var. ryukyuense

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
261
262
449
450
451
185
338
339
340
186
187
341
188
189

191
192



Closterium spinosporum var. ryukyuense
Closterium spinosporum var. spinosporum
Closterium spinosporum var. spinosporum
Closterium spinosporum var. spinosporum
Closterium spinosporum var. spinosporum
Closterium tumidum
Closterium venus
Closterium wallichii
Closterium wallichii
Closterium wallichii
Cosmarium askenasyi
Cosmarium askenasyi
Cosmarium askenasyi
Cosmarium askenasyi
Cosmarium contractum
Cosmarium dilatatum
Cosmarium hians
Cosmocladium constrictum
Cylindrocystis brebissonii var. brebissonii
Docidium undulatum var. undulatum
Euastrum biverrucosum
Euastrum turgidum
Euastrum turgidum
Gonatozygon brebissonii
Gonatozygon brebissonii
Gonatozygon monotaenium
Gonatozygon monotaenium
Hyalotheca dissiliens
Hyalotheca dissiliens
Hyalotheca dissiliens
Hyalotheca dissiliens
Hyalotheca dissiliens

var. dissiliens f. tridentula
Mesotaenium kramstae
Mesotaenium kramstae
Micrasterias anomala
Micrasterias anomala
Micrasterias crux-melitensis
Micrasterias foliacea
Micrasterias foliacea
Micrasterias foliacea var. foliacea
Micrasterias mahabuleshwarensis
Micrasterias mahabuleshwarensis
Micrasterias thomasiana var. notata
Micrasterias thomasiana var. notata
Micrasterias truncata var. pusilla
Micrasterias truncata var. pusilla
Penium margaritaceum
Penium margaritaceum

193
194
195
196
197
198
199
200
201
202
768
769
770
771
133
839
452
248
349
285
840
772
773
138
139
247
287
147
148
149
150
294

657
658
774
776
152
77
778
297
779
780
781
782
783
784
217
303
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Pleurotaenium cylindricum 306
var. stuhlmannii
Pleurotaenium ehrenbergii var. curtum 307
Pleurotaenium ehrenbergii var. curtum 308
Pleurotaenium ehrenbergii var. curtum 311
Pleurotaenium ehrenbergii 309
var. ehrenbergii
Pleurotaenium ehrenbergii 310
var. ehrenbergii
Pleurotaenium nodosum var. borgei 663
Pleurotaenium nodosum var. borgei 664
Pleurotaenium nodosum var. gutwinskii 787
Pleurotaenium nodosum var. gutwinskii 788
Pleurotaenium nodosum var. nodosum 312
Pleurotaenium nodosum var. nodosum 785
Pleurotaenium nodosum var. nodosum 786
Pleurotaenium ovatum 313
Spinoclosterium cuspidatum 325
Spirogyra sp. 1023
Staurastrum dejectum 224
Staurastrum dorcidentiferum 665
Staurastrum inconspicuum 390
Staurastrum levanderi 841
Staurastrum paradoxum 528
Staurastrum tsukubicum 842
Triploceras gracile 789
Triploceras gracile 790
Triploceras gracile 791
Triploceras gracile 792
Triploceras gracile 793
Triploceras gracile 794
Triploceras gracile 795
Triploceras gracile 796

The order of algal phyla and classes, and assignment of
strains to each taxon in this index is according to the
system in Chihara (Ed.), “Diversity and Evolution of
Algae” (Shokabo, Tokyo, 1999), and Nakayama, T.
(unpubl.).



PROTOZOA
Oligohymenophorea *

Paramecium bursaria
Tetrahymena pyriformis

* See Ref.226.

Bicoecea

Cafeteria roenbergensis

Placididea

Placidia cafeteriopsis
Placidia cafeteriopsis
Wobblia lunata

668
403

1012

1013
1014
1015
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