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ANTECEDENTES

Existen en el mundo cerca de 123,729 algas descritas (Guiry & Guiry 2009) de las
cuales 686 corresponden al orden Nostocales.

En Meéxico se localizan un alto nimero de especies del orden Nostocales con una
amplia distribucion, sin embargo no existe un catdlogo de chequeo que contenga
informacidn sobre su distribucion, habitos, importancia economica, claves taxondmicas,
elementos graficos para identificacion taxonomica, etc. Por tal motivo se ha realizado
un catalogo ilustrado de especies mexicanas exclusivamente, con informacion de
diferentes autores reconocidos mundialmente y que incluyen datos sobre su
distribucion, claves taxondmicas y elementos graficos para su identificacion.

Este catdlogo contiene la descripcion de 88 especies de 18 géneros del orden
Nostocales en 21 capitulos.

Se espera que este catalogo constituya una herramienta de primer orden para el estudio
y la identificacion de las especies mexicanas.

INTRODUCCION.

Existen diferentes tipos de catadlogos de acuerdo a su contenido y al publico al que se
dirige (Martinez 1967). Podemos encontrar por mencionar algunos:

e (Catalogos impresos

e Catélogos ilustrados

e Catélogos electronicos

e Catéalogos Unicos

e (Catélogos incrustados

e Catélogos via correo electronico
e Catélogos biologicos, etc.

Un Catalogo Bioldgico es una lista en la que se registra, describe y ordena informacion
sobre un organismo de estudio siguiendo un objetivo determinado. La informacion
reunida debe de tener un punto en comin y puede contener una descripcién detallada
sobre el organismo en cuestion: clasificacion, fotografia o ilustracion, lugar de
recoleccidn, distribucion geogréafica, etc.

ICONOTECAS

Segun la definicion de Abraham Moles una iconoteca es “...la clasificacion metddica de un
conjunto de imagenes con miras a encontrarlas posteriormente y a utilizarlas y
estudiarlas...” (Martinez 1967).

Una Iconoteca bioldgica debe de contener un conjunto de imagenes que describa bajo
diferentes dngulos a un determinado organismo. Estas imagenes deben de situarse en un
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contexto definido dependiendo del objetivo en cuestion y deben de clasificarse por
contenido tematico o de materia.

Una vez establecida la clasificacion y el orden de las imagenes, es indispensable la
realizacién de un fichero que contenga las caracteristicas especificas del inventario
fotografico. Las fichas deben de incluir la siguiente informacion:

1.- Encabezado o punto de acceso

2.- Subencabezado

3.- Tipos de imagenes y nimero de las mismas

4.- Soporte y caracteristicas fisicas

5.- Datacion

6.- Autores y procedencia

7.- Anotaciones

8.- NUmero de clasificacién

9.- Identificacién del centro o nombre de la referencia

BASE DE DATOS.

Una base de datos biologica es una biblioteca de informacion que contiene un conjunto
de datos pertenecientes a un mismo contexto y almacenados sistematicamente para su
uso posterior; en una base de datos podemos encontrar informacién (Martinez 1967)
como:

e Literatura publicada

e Experimentos cientificos

e Tecnologia de experimentacion de alto rendimiento
e Funciones

e Estructura

e Localizacion, etc.

Una base de datos bioldgica es un instrumento indispensable para ayudar a los
cientificos a comprender y explicar los fenémenos biolégicos de un determinado
organismo.

Debido a la gran cantidad de informacion disponible en instituciones es necesario que la

informacion se ponga a disposicion de los usuarios de la red para generar un
enriquecimiento en el desarrollo humano y cientifico.

CARACTERISTICAS ESPECIFICAS DEL ORDEN NOSTOCALES.

MORFOLOGIA

Filamentos con tricomas iso o heteropolares, con ramificaciones falsas o sin ellas;
heterocitos y/o acinetos presentes, acinetos facultativos. Las células se dividen siempre



perpendicularmente al eje principal del tricoma, monocitos conocidos en el género
Coleodesmiopsis (Novelo, 1998)

PIGMENTOS Y FOTOSINTESIS

Los componentes méas importantes de la fotosintesis en su fase luminosa, son la
clorofila-a en la membrana de los tilacoides y las ficobiliproteinas.

Las Cyanophyceae presentan cuatro ficobiliproteinas: C-ficocianina (absorbe a una
longitud de onda maxima de 620 nm), aloficocianina (longitud de onda méaxima de
650nm), C-ficoeritrina (longitud de onda méaxima de 565 nm) y ficoeritrocianina
(longitud de onda méaxima de 568 nm). Todas las cianobacterias contienen las primeras
dos, mientras que la C-ficoeritrina y ficoeritrocianina se presentan s6lo en algunas
especies. Las ficobiliproteinas de las cianobacterias cambian su concentracion en
respuesta a la cantidad de luz y condiciones de crecimiento. Las cianobacterias que
producen la ficoeritrina roja y la ficocianina azul en luz blanca, suprimen la sintesis de
la ficoeritrina en luz roja y la sintesis de ficocianina en luz verde (adaptacion cromatica
complementaria).

Muchas cianobacterias tienen la capacidad de realizar la fotosintesis bajo condiciones
aerobicas o bien anaerdbicas.

REPRODUCCION

La reproduccidn asexual se presenta por la formacion de hormogonios o endosporas
(antes llamadas exosporas) o por fragmentacion de colonias y por hormocitos.

Los hormogonios son caracteristicos de las cianobacterias filamentosas, son pequefias
partes de tricomas que comienzan a separarse del filamento principal y se mueven lejos
por desplazamiento, eventualmente se desarrollan dentro de un filamento. En una
muestra de microalgas filamentosas tales como Oscillatoria y Cylindrospermium, el
filamento puede romperse, mientras que en otras los hormogonios se producen en los
extremos. En algunas algas la separacion especializada de discos se ve envuelta en el
rompimiento de los hormogonios del filamento principal, mientras que en otras el
filamento solo se fractura.

Las endosporas son verdaderas células reproductivas de las cianobacterias que se
forman por la division interna de los protoplastos, resultando en una masa irregular de
esporas o en una hilera de ellas.



CRECIMIENTO Y METABOLISMO
En las cianobacterias existen tres tipos de nutricion:

1.- Quimioheterotrofia facultativa, estos microorganismos son capaces de crecer en la
oscuridad y con carbono orgéanico como fuente de carbono y crecer fototroficamente en
la luz (so6lo algunas cianobacterias presentan estas condiciones)

2.- Fototrofos obligados, son microorganismos que pueden crecer solo en la luz y en
medio inorganico (algunos de ellos son auxotrofos, por lo que requieren pequefias
cantidades de compuestos organicos)

3.- Fotoheterdtrofos, son aquellas células que son capaces de usar componentes
organicos como fuente de carbono en la luz pero no en la oscuridad.

DESPLAZAMIENTO

Algunas de las cianobacterias son capaces de moverse por desplazamiento que se define
como el movimiento activo de un organismo en contacto con un sustrato sélido donde
no existe ningun organo visible responsable de este movimiento. En el desplazamiento,
las células no tienen la capacidad de conducirse en una direccién en particular y, en
algunas especies el desplazamiento esta acompafiado de la rotacion del tricoma.

Quimiotaxis (movimiento de la célula en respuesta al gradiente de concentracion de
una sustancia quimica) hacia areas ricas en nutrientes en el agua puede ser el estimulo
del desplazamiento.

Fototaxis es el movimiento orientado hacia una fuente luminosa (fototaxis positiva ) o
en sentido opuesto (fototaxis negativa). EI mecanismo comienza cuando el final
delantero del alga filamentosa recibe mas luz que el trasero, provocando una
reorientacion del microorganismo hacia la luz, los microorganismos que muestran
fototaxis negativa y se alejan de ella.

ECOLOGIA

Poseen una gran adaptabilidad, ocupan medios humedos y acuéticos muy variados,
incluyendo fuentes termales, aguas frias, saladas, dulces y sobrecargadas de sales.

Ciertas especies presentan una amplia tolerancia a alternancias de sequedad y humedad,
son organismos reviviscentes, pero solo se desarrollan en condiciones himedas, por
ejemplo en Nostoc, el mucilago se hidrata y seca facilmente. Ciertas especies soportan
bien las variaciones en salinidad (eurihalinos).

Algunas especies asociadas con bacterias sulfurosas y en ciertos fondos llegan a formar
sapropeles, que se considera la sustancia madre del petroleo, presentando gran
resistencia al &cido sulfarico. Algunas especies son termdfilas, soportan hasta 80-85° C,
junto con las bacterias son los Gnicos organismos que habitan en estas condiciones.



Algunas especies se instalan sobre rocas, sobretodo rocas calcareas (asociadas a
bacterias), por ejemplo en Chamaesiphonales.

En la siguiente tabla se muestra un estimado de las descripciones de las especies de
Nostocales sobre una base de datos de 11,900 referencias (Novelo & Tavera 1989) y
sobre 75 referencias especificas de Nostocales (Novelo & Tavera 1989).

SITUACION ACTUAL DE LAS NOSTOCALES MEXICANAS.

En la siguiente tabla se muestra las observaciones registradas por diferentes autores
(Novelo & Tavera 1989) respecto a las Nostocales descritas para México y con
presencia en otras partes del mundo.

Especies 112] 3 4 |5 6 | 7[8|9]Total
Anabaena 1(0] 75|19 |7 |38 |4 |1|1| 146
Anabaenopsis 010 9 6 01212 ]0[0] 29
Aphanizomenon 0|0/ 13| 1 /2] 4 ]|1]|]0|]0] 21
Aulosira 0(0| 1 00| 10|00 2
Calothrix 0|13 |15 |4 |25|1]0|0]| 81
Coleodesmium 00| 3 0|0 1 ]0]0]0 4
Cylindrospermopsis |0 | 0| 13 | 2 |1 ]| 7 |0 |1]|0| 24
Cylindrospermum (01|14 | 5 [ 4| 8 |1]0]|0] 33
Dichothrix 0(0| 2 1 /]0| 1 (0]0]0 4
Gloeotrichia 0/0] 5 1 ]0] 2 0|00 8
Hassallia 0/0] 1 1 /]0] 10|00 3
Homeotrix 0/0] 1 0O |01 |0|0]|O0 2
Microchaete 0/0] 1 1 1]0] 2 |0|0]|0 4
Nodularia 0/12]13| 6 |1| 8 |1|0|0| 30
Nostoc 0/2|76 |19 |2 |38 |1|0|0| 138
Petalonema 0/0] 1 1 ]0]10|0]|0 3
Richelia 0/0] 1 1 ]0] 1 0|0]|0 3
Rivularia 0/0| 8 0 |0 3 |0|0]|0| 11
Scytonema 0/2]43 /16 | 1|24 |1 |0|1| 88
Stauromatonema 0/0] 2 110 1 10|00 4
Tolypothrix 0|0/ 28| 4 | 4]14]0(0]0] 50
Total 11734510026 |193|12|2|2| 688

1.- Nueva combinacion

2. —Incluye sinénimos

3.- Reporte floristico

4.- Descripcion e ilustracion

5.- Solo descripcion

6.- Condiciones ambientales

7.- Reporte floristico e ilustracién
8.- Descripcion original

9.- llustracién



Actualmente el 50.14% de las Nostocales mexicanas solo cuentan con un reporte
floristico, un 28.05 % tiene registro de las condiciones ambientales en las cuales se
desarrollan, un 3.78% incluye descripcion y un 14.53% descripcion e ilustracion; un
1.69% expresan reporte floristico e ilustracion, un 0.98% incluye sindnimos, un 0.28 %
presenta descripcion original e ilustracion para cada una y finalmente un 0.14% registra
una nueva combinacion.

CLASIFICACION (Guiry & Guiry 2009).

Phylum: Cyanobacteria
Clase: Cyanophyceae
Subclase: Nostocophycidae
Orden: Nostocales
Familia: Nostocaceae
Género:

Anabaena

Anabaenopsis
Aphanizomenon
Cylindrospemopsis
Cylindrospermum
Nodularia

Nostoc

Richelia

Familia: Microchaetaceae
Subfamilia: Microchaetoideae
Género:

Coleodesmium

Hassallia

Microchaete

Tolypothrix

Familia: Rivulariaceae
Género:

Calothix

Dichotrix

Gloeotrichia

Rivularia

Familia: Stigonamataceae
Género:

Scytonema
Stauromatonema



OBJETIVOS.

1.- El objetivo primordial del presente trabajo es apoyar las actividades de
investigacion, docencia y difusion de las algas mexicanas del Orden Nostocales
mediante la elaboracion de un Catalogo ilustrado.

2.- Mostrar elementos graficos que permitan la identificacion taxonomica descrita por
diferentes autores para una misma especie.

3.- Concentrar y unificar informacién sobre una misma especie de tal forma que sea una
forma rapida y eficaz en la basqueda de informacion sobre algas Nostocales mexicanas.

METODOLOGIA.

La recopilacion de la informacion que se presenta en este trabajo se origina de literatura
de diferentes autores, de informacion de campo realizada durante varios afios y en
algunos casos de informacién inédita recopilada por el Dr. Novelo.

RESULTADOS.

Los resultados que se muestran a continuacion se distribuyen en 21 capitulos divididos
por género y que contienen claves taxondmicas descritas para cada una de las especies,
en algunos casos una descripcion a nivel de género, caracteres especificos de la especie,
descripcion actual por especie y por ultimo una descripcién por diferentes autores y que
contiene en la mayoria de los casos elementos graficos para identificacién visual.



CAPITULO 1

ANABAENA.

Clave de especies segun Desikachary 1959
KEY TO THE SPECIES

I. Akinetes spherical or subspherical ........ iy R A s e i
1. Akinctes otherwise ... ovusernsranasssarsans rommown  SA I SR woaahireis
2. Akinetes usually contiguous to the helerocysis  sometimes shortly
ellipsoidal .......... e S T P e T L e g e s s

2, Akinctes nol cORLgUoNE . .o.oaaoaa. o R R i R

10
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1.
11.

13,
13.

17,
17.

Trichomes straight, cells without pseudovacuoles, akinetes 8-12 . broad

1. A, sphaerica
Trichomes spirally coiled, with pseudovacuoles, akinctes broader

' 2. A. spiroides
4. Akinetes not contiguous with the intercalary heterocyst, but accasionally

next to the terminal heterocyst, sometimes short ellipsoid

3. A. oryzae
4.  Akinetes remote from the heterocysts, usually spherical ... ... .. ... ...,
Trichomes 5-7.5 p. wide, heterocyst broader than the trichome ................

Trichomes 2.5 -4 ;¢ hroad, one or more in a special sheath, akinetes 6.5-10 @ broad
4. A. khannae

Trichomes 2 3.5 u broad not in a special sheath, heterocysts narrower, akinetes 3.5-

5:5. i bromdd n s is R R R s R B s e ks n 5. A. anomala

6. Trichomes 5-5.6 & broad, end-cell rounded, akinctes 4.8-8 |1 broad
6. A. fertilissima
6. Trichomes 6-7.5 2 broad, end-cell pointed, akinetes 4 p wide
7. A. gelatinicola

Akinetes ellipsoidal ... .. 0. ittt it i it e i i e
Akinetes cylindrical .. ... o it i R P i TP RRPEr
8. Akinetes usually contiguous to the heterocysts  ........ ... .. ...,

8. Akinetes away from the heterocysts about twice as long as broad .......
Several trichomes commonly with a well-defined mucilaginous sheath, akinetes
shortly ellipsoidal ... ... ... . it
Trichomes not'so arranged .. .. L 0 U o0 L VT AT LU T L O

10. Akinetes single on either side of the spherical heterocysts
8. A. ambigua
10.  Akinetes in series of 4-5, heterocysts cylindrical or barrel-shaped
9. A. vaginicola

Akinetes on one side of the heterocystonly ... ... ... ... ... it
Akinetes on both sides of the heterocysts oo v vie e naenns gk B s v % 2 %

12.  Akinctes with a fine spiny or papillate wall . ... ... 10. A. fiillebornii

12, Akinctes with a smooth epispore ... ....... .. 0 iitrenranaenanaenann
Akinetes 15-21 @ broad, gas-vacuoles absent .......... . ¥ B uakig 11. A, volzii -
Akinetes 7- 18 @ broad, gas-vacuoles present .. ..... 12. A. aphanizomenoides

14. Akinetes 12.3-13.5 ¢ broad up to 17 plong ......... 13. A. beckii

14. Akinetes 8-10.5 p broad, up to twice as long as broad  ................
Trichomes 2.5-4 . broad, about twice as long as broad .. 14. A. orientalis '

Trichomes 5.2-6.3 p broad, about as long as broad, akinetes in chains
15. A. iyengarii

16. Cells about as long as broad, trichome markedly constricted at the cross-

WIS L iii gt e e diae e s e e nen e siaim e s e e e e s e ey e
16. Cells usually longer than broad, trichome not markedly constricted at the

cross-walls ....... ... .. ... . iiida, WE WP i h B s R - .
Trichomes regularly circinate. . .......ovveeiiivtnan. 16. A. ballyganglii
Trichomes notso.coiled. . ... viveeeimnsisianmvewilis w s WA S sade

18. Akinectes with pointed and commonly protruded ends surrounded by a
special mucilaginous sheath, heterocysts rare ... 17. A. naviculoides

18. Akinetes with rounded ends, devoid of such a sheath, heterocysts
normally developed ........................ 18. A. doliolumn

11



19,
19,

21.

21.

23.
23.

Akinetes barrel-shaped with Nattened ends . .......... 19. A. variabilis
Akinetes barrel-shaped with flattened cnrls, heterocysts cylindrical, end-cells

pointed .... 19, A. variabilis var. kashiensis

Akinetes cllipsoidal with rounded ends . 19. A, variabilis var. ellipsospora
20.  Akinetes usually contiguous to the heterocysts ........ Hotilh g i
20.  Akinetes mostly remote from the heterocyst . . .. . § s guaacll ke o DL .

Trichomes often nearly straight and parallel,.3-6 . broad, akinctes 6 -10 - broad
20. A. laxa

Trichomes spirally coiled, 8-10 p. broad, with gas-vacuoles, akinetes 16-18 7

broad, upto 34 plong ..................... . ... . 210 Al circinalis

22. . Cells 4 6 . broad, barrel-shaped as long as broad ..., .. ... i \

22, Cells 4 8 i broad, cllipsoidal, usually with psendovacuoles, .|k|m-|w

elongate with rounded ends. . ... e st BhRLs S 22, A. flos-aquae

Akinetes bent or curved, 2-3 (-4) times as long as broad. ... 23. A. wermilli
Akinetes not bent or curved ., ,... R L LA R RSN Py Sl S o RN

24.  Akinctes about twice as long as broad with flattened ends, end cells
conical , ... 24, A. torulosa

24,  Akinctes up (o 3- 4 times as long as broad with round ends; end cells
vounded . ... 25, A. oscillarioides

23

12



Clave de especies segun Frémy 1930

1. ANABAENA [lory, 1822
{Dict. class, d’hlst. nat., I, p. 307)

Trichomes dépourvus de gaines ou a gaines le plus souvent éva-
nescentes, solitaires ou réunis en masses muqueuses mal définies ;
hétérocystes intercalaires.

Clé analytique des especes :

I. Plantes ne vivant pas & Vintérieur des tissus des aulres végélaux.
A. Spores connucs.
1. Spores non cylhindriques, dolioliformes ou sphériques.
a. Trichomes droils ou flexueux, non spiralés.

@ Spores réunics en longues séries, ovales ; trichomes épais de
4G p ; articles dolioliformes § cellule apicale conique. . . -
...,...........1.A.mriubilu

. Spores réunies en courtes séries, sphériques ou elliptiques |
trichomes épals de 56 @ ; articles sphériques ; cellule apicale

SETOROIS . o 5. 5. b omi dhoouy te & 0 S 2. A. sphaerica
b. ‘Trichomes spiralés, épais de 6,58 (parfois -14) w ; sporcs epaisses
Ao M T P i ey as esiitayt et o 3. A. spiroides

2 Spores eylindrigues.

a. Spores i position variahle, ordinairement non contigues aux hé-
térocystes ou contiguds A un soul coté des hétérocystes, trés rare
ment contiguis de part et d'autre de ceux-cl.

«. Trichomes cnroulds, épais de &8 p | spores courhies, mesurant
T-13 % 20355 i, & extrimites tronquées obliquemsent. 4. A. [los-aquae
8. Trichomes droils ou flexueux.
). Spores lisses.
§. Articles eylindriques.
Q. Articles 1-1,5 fois plus longs que larges, épais de 3,54 p
1, Spores mesurant 6 (parfois 9,5-12) X 2-46 (parfois B3) .,

a extrémités arrondies. . . . . B A Augstumalis
11, Spores mesurant 810 X 3654 w, & extrémités tron-
QURENETS = ) T e 112 RSty Sipet 6. A. promecespora

13



? 2. Articles 3555 fois plus longs que larges, épais de f6u;
sporves mesurant N-10 K 945w . . L 7. Al Levanderi
§8. Articles sphériques ou doliolitormes, & pen prés aussi
lavges  gque lonus, dpais de 48 5.3 SpoOres  mesnrant
G-10 X 1430 .
Lo Epispore colorée,
"o Epispore pomcitne s articles spheriques pais de 40 o ;
Spores mesurant OGN 3 1417 w. . . K A, inacqualis
" Epispore fuligincuse ; articles dolioliformes ¢pais de
98 p ; spores mesurant 7-10 X 16-30 v 9 A, catenula
. Epispore incolore ; articles dolioliformes, épais e
426 w5 spores mesurant 6 XW20uw . . 10 A lara
). Spores papillenses ou Gpineuses.
§- Spores couvertes de fins alguillons, environ 25 fois plus
longues que larges. . ., . . < ML AL Fuellebornii
.88. Spores coavertes de papilles pointues peu allongées.
2. Spores mesurant 849 X 45 . oo 12 AL aspera
2 2. Spores mesurant 10-12 KBRS0 ! T 19 batophora
b. Spores contiguis e part et d'autre aux hétérocystes.
a. Spores mesurant 7-12 X 1824 w, légérement rétrécies en leur
milieu ; cellules terminales coniques. . . . 14 A. torulvsa
B. Spores mesurant 810 X 2040 (parfois -70) w, non rétrécices
en leur milicu ; cellules terminales obtuses. 15. A. oscillarivides
B. Spores inconnues.
1. Filaments droits ; gaines larges, muducuses ; trichomes épais de
23 p ; articles rectangulaires, . . * v+« . 15 A hyalina
2. Filaments spiralés.
a. Tours de spires tros rapprochés ; trichomes épais de 58 u ; cel-
lules subsphériques sans pseudovacuoles. ., ., . 17, A. discoidea
b. Tours de spires rapprochés ou distants ; trichomes épais de
3-45 w ; cellules sphériques ou elliptiques a pseudovacuoles.,
Bt SRRt b el e o BEL e e G lo oo SRGA W
IL. Plante vivant a Iintéreur des tissus des Azolla. . . 19, A. Azollae

14



Clave de especies segun Geitler 1930

Bestimmungsschliissel der europiischen und nord-

amerikanischen Arten?)

I. Freilebend
1. Heterocysten sehr selten; Zellen deutlich voneinander ab-
gogatel i w g ang s A, constricta 1.
2. Trichome vom normalen Bau !
A. Reife Dauerzellen kugelig oder ellipsoidisch, nicht
zylindrisch 2)
a) Trichome nicht schraubig gedreht
@) Trichome 2,6—3 u breit . . . A. thermalis 2.
f) Trichome breiter
* Zellen bis 2(—3)mal linger als breit
T Zellen 4—5 pu breit

A, aphanizomenoides 3.
11 Zellen 7p breit . . . . A, elliptica 4.

** Zellen kurz tonnenformig

T Trichome 4—6 u breit
o Endzelle kegelig; Dauerzellen von den
Heterocysten entfernt A. variabilis 5.
oo Endzelle abgerundet ; Dauerzellen ne-
ben den Heterocysten A. sphaerica 6.

') Arten, deren Dauocrzellen nicht bekannt sind (A. reniformis, contorta u. a.)
und ungeniigend bsschriebene Arten wurden nicht sufgenommen (z. B. ist
A.groenlandica wohl eine Art mit zylindrischen Dauerzellen, die in dem
untorsuchten Material nicht reif waren, wie man sus ihrer zu geringen Breite
sieht,

*) Es gibt naturgemal Uberginge zwischen zylindrischen und ellipsoi-
dischen Dauerzellen; in zweifelhaften Fallen sind dahor beide Gruppen zu
beriicksichtigen.

15



1+ Trichome 6—7 u breit . A. Viguieri 7.
111 Trichome breiter .

o Trichome 8 u breit . . A. Bergii 8.

00 Trichome bis 12 u breit
A. Scheremetievi 9.

ooo Trichome bis 15 u breit
A. planctoniea 10.
b) Trichome schraubig gedreht). . . A. spiroides 11.

B. Reife Dauerzellen zylindrisch?)

a) Dauerzellen an den Enden zugespitzt, im optischen

Lingsschnitt abgerundet sechseckig?)
A. macrospora 12.

b) Dauerzellen an den Enden abgerundet

@) Dauerzellen neben den Heterocysten (einzelne
Dauerzellen kénnen ausnahmsweise auch von

den Heterocysten entfernt liegen)

* Zellen 3—4 u breit*)
1 Zellen quadratisch oder zylindrisch (vgl.
auch 17) . . . . . . A.ecylindrica 13.
11 Zellen kugelig oder tonnenftrmig

A. baltica 14.

** Zellen bis 6 u breit
1 Trichome: schraubig gebogen
A. Utermdéhli 16.
+1 Trichome - gerade oder unregelmifBig
gebogen
o Zellen zylindrisch
§ Zellen kaum langer als breit
A. orthogona 186.
§§ Zellen bis 2mal langer als breit
A. subeylindrica 17.
oo Zellen tonnenfrmig
§ Endzelle abgerundet
A. oscillarioides 18.
§§ Endzelle kegelig . A. torulosa 19.

1) Vgl. auch A. Scheremetievi.
1) Bieche Beite 871, Anm. 2.
%) Vgl auch A.apiroides,
4) Bind die Zellen 2,7 u breit, so vgl. A. torulosa var. tenuis.

16



~ **x Zollen breiter
T Dauerzellen glatt
o Zellen 7,6—9 u breit A. lapponica 20.
0o Zellen 12 u breit . A. Bornetiana 21.
71 Dauerzellen deutlich bestachelt
A. echinospora 22.
B) Dauerzellen von unbestimmter Lage
* Trichome 2—2,56 u breit
T Heterocysten kugelig
A. minutissima 23.
T1 Heterocysten eckig . . A.Jonssoni 24.
** Trichome breiter
T Trichome - deutlich kreisférmig oder
regelmiflig schraubig gebogen
o Trichome -~ kreisférmig
§ Zellen (2,6—)4—8 u breit
A. flos-agquae 25.
§§ Zellen (7—)8—14 u breit
A. circinalis 26.
oo Trichome schraubig
A. Bolochonzewii 27.
1 Trichome gerade oder unregelmiaBig ge-
bogen
o Zellen bis &mal linger als breit
A. Levanderi 28.
oo Zellen bis 2mal linger als breit
§ Zellen 6 u breit, Dauerzellen glatt
A. Felisii 29.
§§ Zellen 3—4 u breit, Dauerzellen
rauh . . . . . A.verrucosa 30.
000 Zellen hochstens bis 11/,mal langer
als breit
§ Zellen 5—8(—10) u breit
A. catenula 31.
§§ Zellen 3,6—5(—6) ;¢ breit
+ Zellen 3,6—4 u breit
! Dauerzellen bis 19 x lang
— Dauerzellen 5 u breit
A. Halbfassi 32.

17



= Dauerzellen 8 u breit
A. delicatula 33,
: I Dauerzellen bis 36 u lang
A. Hieronymusii 34.
Il Dauerzellen bis 46 u lang
A. augstumalis 35.
++ Zellen 4—6 u breit
| Dauerzellen bis 20 i lang
A. inaequalis 36.
I Dauerzellen bis 44 u lang
— Zellen 4,6—5,6 u breit
A. aequalis 37,
= Zellen 4—4,56 u breit
A, Poulseniana 38.

II. Im Innern anderer Pflanzen
1.Indzolla . . ... ... ...... A. Azollae 39,

2. In Cycas

....... "« + « + » » A.Cveadeae 40.
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Clave de especies segun Geitler 1932
Trad. por E. Novelo 1990

la. Vida libre
2a. Heterocitos poco frecuentes; células claramente separadas unas de otras A. constricta [
2b. Tricomas con constricciones normales
3a. Acinetos maduros esféricos o elipsoidales, no cilindricos
d4u, Trcoma no helicoidal
5a. Tricomade 2.5-3 umdeancho ..o wrvreiieenes i thermalis 2
3b. Tricomas mas grucsos
6a. Célulus hasta 2 (-3) veces mas largas que anchas
Ta. Células 4-5 pym ancho ........oooovoeeeree A. aphanizomenoides 3
7h. Células 7 pm de ancho .oo.oooooooovoeoeeeeeeceeoe A elliptica 4

Ba. Tricoma de 4-6 pm de ancho
9a. Célula apical conica; acinetos alejados de los heterocitos

............................................................... A. variabilis 5

9b. Célula apical no atenuada; acinetos junto a los heterocitos
e I P R R e A. sphaerica 6
8b Tricoma de 6-7 pm de ancho ..o, A. viguieri 7

8¢. Tricoma mayor

10a. Tricomade 8 umdeancho ... A, bergii 8
10b. Tricoma hasta 12 pmdeancho oo A. scheremetievi 9
10.c Tricoma hasta 15 ymdeancho ... A. planctonica 10
4b. Tricoma helicoidal A, spiroides 11

3b. Acinetos cilindricos
I1a. Acinetos muy agudos en los polos, en corte longitudinal aplanado, hexagonal
......................................................... A. macrospora 12

12a. Acinetos junto a los heterocitos (los acinetos sueltos también alcjados de los
heterocitos, sin excepeion)
13a. Células de 34 pm de ancho.

14a. Células cuadradas o cilindricas ... A eylindrica 13

14b. Células esféricas o dolioliformes (en forma de barmil) A. baltica 14
13b. Células hasta de 6 de ancho

15a. Tricoma helicoidal oo A. utermoehli 15

15b. Tricoma mis o menos recto o irregularmente curvo
16a. Células cilindricas
17a. Células apenas mis largas que anchas ... A. orthogona 16
I7h. Células hasta dos veces mis largas que anchas . A. subcylindrica 17
16b. Células dolioliformes
I8a. Célula apical aplanada ...........ceciciiiioonrr, Au 0scillariodes 18
18b. Célula apical chnica . ...........coooeeereeeirinin . e A torulosa 19
[3c. Células mas largas
19a. Acineto liso
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20a. Células de 7.5-9 pymdeancho ... oo, A lapponica 20
20b. Células de 12 pmde ancho ..o A. bornetiana 21
19b. Acinctos claramente espinosos ..., A. echinospora 22
12.b Acinetos en posicidn indeterminada
2la. Tricoma de 2-2,5 um de ancho

22a Heterocito esférico ..., e dhe TINUTISSiMa 23
22b. Heterocitos angulares ..o A. jonssonii 24

21b. Tricoma mas anchos
23a. Tricoma mas o menos claramente circular o regularmente curvado en hélice
244 Tricoma mis o menos circular

25a. Células (2.5-)4-8 pm de ancho ...................... o A flos-aquace 25

25b. Células (7-)8-14 pmdeancho ..o A, circinalis 26
24b. Tricoma méas o menos helicoidal ... A. bolochonzewii 27

23b. Tricoma recto o irregularmente curvado

26a. Célula hasta 5 veces mas largas que anchas ... - Ay levanderi 28
26b. Células hasta 2 veces mas largas que anchas

27aCélulas de 6 um de ancho, acinetos lisos ... o A Telisii 29

27h. Células de 3-4 pm de ancho, acinetos rugosos .......... A. verrucosa 30
26¢. Células a lo mas hasta 1% veces mis largas que anchas

28a. Células 5-8 (-10)ym deancho ... ... ... A. catenula 31

28b. Células 3.5-5 (-6) pm de ancho
29a. Células 3.54 pm de ancho

3la. Acinclos hasta 19 pm larpo
3la Acinetosde Spmancho A. halbfasii 32
31b. Acinetos de 8 umde anchey ... A. delicatula 33
30b. Acinctos hasta 36 um de largo . A, hieronymusii 34
30c. Acinetos hasta 46 pm de largo .................... A. augstumalis 35
29b. Células de 4-6 pm ancho
32a. Acinetos hasta 20 um de 1argo ....................... A. inaequalis 36
32b. Acinetos hasta 44 pm de largo
33a. Células 4.5-5.5 um deancho .......................... A. aequalis 37
33b. Células 4-4.5 ym deancho ......................, A. poulseniana 38
1b. En el interior de otras plantas
Ma.Endoolla 0000 e e A. azollae
HEBNCIE. 0 e e A. cyeadeae
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Clave de especies segun Tiffany y Britton 1952

1 Ijiaine.tef of cellsover 8 . ..... SRR R PR VR R e et
" 1. Diameter of cells less than 8 u ;
' 2, Akinetes 10-20 u in diameter.. ... ...,

2. Akinetes 20-23 u in diameter.. ... .. YIRS R "6a. A. spiroides var.
PR o e b e foee i crassa j
3. Heterocysts 8-10 g in diameter... ..o .. e 0 LN circinalis
- 3. Ieteroeysts 10-14 g in diameter o0 oo Loie Lo 2. . planctiaica
4, Length of akinetes 8-14 g v o coval Dl i i 3. AL variabilis
t. Length of akinetes 14-17 g c 0 oo 00 e b N inaequadis
4. Tength of akinetes 16-30 w. /.00 .00 . Lo, S S ' %
] Tl—t‘l('rfn"\‘:-il.s ‘i!ul:()m‘-. .....

5. Metevoeysts ellipsoid. . oo ol Ll e e AR BN ST
5. Hetlerveysts ovaoid .. 5. AL oscillarioides
G, Colls 45w ddimneter . e Reee i et ke AL innegualis
G Cails 6,5 8.0 1 diameter st et S o e RS .‘s’p_iru;uh-s
7 Akinetes 7- 18 woin dimuneter, RO 0T T DR R
7. AlLinectes 18 20 g in diameter. 0 00000 oo D0 AL undspora

Rl S 0 KEY. TO THE SPECIES

8. Akinetes up to 80 p long., . . -,

P T R B Ly L 0 o i B e R e e )

AL catenula

8. Akinetesup lo a0 g long. .. .00 RS R B Y N llusaiqnu'-.-
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Clave de especies segun Tilden 1910

I Gonidia oval or spherical.
1  Gonidia oval or barrel-shaped, remote from the heterocysts in cate-
nale scries

(1) Waull of gonidiam smooth A, variabilis
(2) Wall of gonidium papillose A. hallensis

2 Gondia ﬁpiscric;.l_ contiguous to heterocysts, solitary or in shorc
series, 12-20 miec, in diameter . A. sphaerica

11  Gonidia variously dizsposcd, sometimes contignous o heterocysts, sonms-
times remote from them, evlindrcal, straight or curved.

1 Trichomes usually circinate; gonidia curved, obliguely truncate at the
apices
(1) Gonidia 7-13 mic. in diameter, 20-50 mic. in length, curved, obligos,
inequilateral, contignous o or rarely remote from the hetero-
eysts; wall of gonmidimn smooth, colorless or yellowish; trich-
omes 4-8 mic. in dinmueler A. flos-aquae

(2) Gomnidia 16-18 mie. in diameter, up to 30 mic. in length,  curved,
obligue or eylindrical, the younger ones somewhat spherical,
usually remote from the heteroeysis; wall of gonidivm smootls,
colorless; trichomes ¥-14 mie, in diameter A, eircinalis

2 Trichomes straight; gonidia cylindrical, straight, usually remote from
the heterocysts, selitary or in serics
(1)} Trichomes 4-3 mic. in diameter; sheaths sometimes present; go-
nidia 14-17 mic, in length A, inaequalis
(2% ‘Trichomes 5% mic. in diameter; sheaths occasionally present;

gonidia 7-10 mic, in diameter, up to 30 mic. and more in length
A. catenula

(3) Trichomes 4.2-6 mic. in diameter; sheaths present; gonidia 6 mic.
in diameter, 14-20 mic. in length A, laxa
11T Gonidia contiguons to heterocysts on each side, developed centripe-
tally, eylindrical or somewhat cylindrical
1 Gonidia 7-12 mic. in diameter. 1828 mic. in length, short, somewhat
cylindrical, often slightly constricted in the center; apical cell con-
1ciil A, torulosa
2 Gomidia 810 mic. in diamcter, 2o-30 mic. in length, especially eyline
drical; apical cells obruse A. oscillarioides
3 Gonidia 15-20 mic. in dianmecter, s0-90 mic. in length, eylindrical or

more commonly tapering slightly from the middle to the rounded
ends A. bornetiana
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Species not well understood
A. azollae
A. coniervoides
AL cupressophila
A. gcldtinosa

A. subrigida
Clave de especies segun Starmach 1966
Klucz do oznaczania garunkdw
1. Gatunki zyviace w innych roflinach . . . . . T Tl Ay Sebhe Lo R

la. Gatunki wolnokyjgee. . . e e T e L D] . 1)
2 (1), Zyje w lidciach Azolla . . . . . - . 1. A, azollae.
2a. Zyje w bulwkach korzeniowych minych galunkﬂw Cy.m_t . . - 2. A. cycadae.
3 (la). Dojrzale spory kuliste lub eliptyczne . ol 2 b -l i S -
da. Dojreale spory cylindrycene . . 3o, n 12,
(Istnicin ocaywifcie przeifcia pﬂmu@dr}* smrami tllpt} cenymi i cylind rycz=
nymi, tak #e w wypadkach watpliwych trreba przejrzeé¢ obie grupy

gatunkdw).
4 (3). Trychomy skrecone spiralnie . . . . . . . . . . « . « .3 A spircides,
4a, Trychomy nie skrecone spiralnie Rt vl e W e . A
5 (4a). Spory pojedyncze, 6 p szerokie . . . . . . . . . 12 A. groenlandicn.
Sa. Spory po kilka razem (w laficuszkach) . . e o 5E ¥
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6 (5a). Trychomy skupione w peczki, najczescie] majg wyraine pochwy . . . 7,
6a. Trychomy zwykle bez pochew, nie tworzg peczkéw. . . . . . . . . . . &K
T (6). Trychomy 3=—3 S5 szerokie . . . . . . . . . . . . . .11 A, sibirica.
Ta. Trychomy 5.5—6u szerokie . . . . . . . . . . . . s o« . T. A, salicola.
& (6a). Kombrki 7t szerokie, 2—(3‘-] razy dfuhze od srerokodei. . . .
........... . s e e s a e s oaowoa . 4 AL elliplica.
Ha. Komodrki krotkie, bﬂ:zul‘kmtc N e B LTI L T TR
9 (Ba). Trychomy 4—6p szerokie. . . . . . . . . . . .« « « . o v . . . 1D
O, Trychomy SZEMSZE . . . . - « = « o v = = = = s.2 = » +00 = 5o = o« M
10 (9). Komorka szczytown stotkowata; spory bez zwigzku 2 heterocystami
,,,,,,,,,,,, . H Wi . o« .« 5, A, variabilis,
10a. Kombdrka szceviowa :.mqu_glnm. spory -::bnk h:tcrm:y-.-.l LT Wyl T
...... A T L T DR TIY o e e U G e W "
11 (9a). Trychomy (3)—5—8,5—(9) i szerokic, pojedyncee lub uloizone
rdvwnolegle w wigzki . . . s s s s oaw s s os s s o B AalBals,
11a. Trychomy 6,5—I15 & szcmhe. slnle po;cdy:mzc e e e e e . B AL solitaria.
12 (3a). Spory na kodcach zaostrzone, w zarysie szescioboczne . |
.......... f i e e s s e e e .. o2 o 1. A, macrospora.
12a. Spory na koficach znok:r.w.lune G oy A E Ea R fra oy sk dW 0Z e wim 1%
13 (I12a). Spory rozwinigle obok helerocyst (nickiedy jednak sq oddziclone
od heterocyst 1—2 kombdrkami). . . . . . oo Lds
13a. Spory rozwinigte w rddnyeh ezedeiach lrychomdw br-.r zwnqrhu z h:lcnh
cystami. . . . +~in e e o wonw
14 (13). Spory oddznelnnc ml hci:rucyst 1—2 komorkami; lr_whumy
225 i szerokic . . . . it . . 13, A, cylindrospora.
14a. Spory przylegain bczpnimdmu dn hl:tcrmﬁ‘., PP - |3
15 (l4a). W dojrzalych trychomach oddziclajy sig dwic spory = hct:rﬂcyﬁtq
w frodku i tworzg trdjke . . . . .. . . . . . . . . 14. A, bernardinensis.
15a. Dajrzale trychomy maja inny wyglnd . . . . . . . . . . « « . . . . . 16
16 (l135a). Trychomy rddnorodnie powyginane lub zwinigle xpimlnit PR TS ¢
16a, Trychomy proste, rzadziej wygigte . . . . . . . . . . . PRI SEPREO |
17 (16). Spory kuliste . . . - .. . 15, A. reniformis.
17a. Spory cylindryczne, \wsimc ] IE. A. Uu-mmhll rpor. riwnick A. flos-aquue),
I8 (16a). Spory kuliste lub szcroko eliptycene (u A. sphaerica . conaidea
59 prawic cylindrycene) . . . . . P S e N Rl N - |
18a. Spory podluinie cliptyczne lub c}rllndr}'l:r.nc RLLEE S o RN M
19 (IB_‘.I Trychomy = wodniczskami gazowymi, 6—8 u srerokie .
%o L . 17, A, Hlﬁﬁn‘kvinnu.
1%a. Tr}-r:lmmy bex wodnlt:zk(’:w gnzowyl::h H ﬁ} 5 AH—(6,] -"l‘ szerokie
_____ .« o« - « 6. A, sphaerica.
20 f'laa} Bluny spor pﬂkryl.': wyruslknml lub brodawkami . . . . . . . . . 2L
20a. Blony spor ghudkie . . . R o e T O PR T e N = = ==
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21  (20). Spory do 55 p dlugic, z blong bezbarwng, pokryty stozkowatymi

wyrostkami . . . . . . + + =+ « « . . 18. A. echinespora.
Zia. Spory do 36 i dlugie, = Honq :abarwionq. pul:rytq drobnymi brodaw-

aml Ve = O S e e s » 2 2 » » + 19, A, tatarica.
22 (20a). Komdrki z wodniczkami gazowymi . . . . . . . . . . . . . .. 23,
22a. Komérki bez wodniczkéw gazowych . . . . 5 A e R T
23 (22). Kombrki prawie kuliste, krotko ber:zullmwate Iuh :tipt:.rcznc.

3—4 p szerokie . . . . . . . « -« -« . 20. A. baltica.

23a. Kombrki krétko cylindryczne lub I:wa:lramwc. G—Tp. szerokie .
v s v ow o+« 21 A Jacutica.

4 {22:1.} Komérki kuliste lub be-:zulkowatg I TSR Ry S ey A - N
24a. Komdrki kwadratowe lub cylindryczne . . . o e ey (A A T
25 (24). Trychomy 2,5 i szerokie; spory 39 ':zlumkic s o« o« . 2B, A. salina.
25a. Trychomy szersze . . . . . . . . . . ] L
26 (25a). Kombrka szczytowa stotkowata, komérki 5 5—6—-{?}Msmmkle

spory 11—16—(18) i szerokic . . . slailare, 8 st nmia e AL melicols,
26a. Komdrka szczytowa zaokraglona . . . . . . . . . . . . . v v s . . . 2T
7 (ZEa}Trychnmyll—-G!xsurokic.........‘.,,,....‘28..
27a. Trychomy szersze . . . . - £ g . F R Ay [ B o B

(27). Trychomy 4—6 p sz:roklc heteruq.ysty 65—8 = 6—Iﬂ';1

c s s . . 3. A, oscillarioldes.

I8

28a. Trychomy 4—&6 1 sz.erokI-;. h:tarw:raty 3 5—5 H65—TB8pr . . .
......... e . PRI . - Bl TR llnlln‘imchil.

29 (27a). Trychomy 7. 5—-9;1. sz-:mkl:. spory ll 5-—=13 p szerokie . aiva

. 2L AL Iapponica.

29a. Trychunw ok lzp. srerokie; spury IS—]EI 1] smrokln .« . 23. A. Bornetiana.

an

CERE SR R T LR T T T " = = 8 = a =

(24a). Spory do 57p dlugie . . . . . . . . . . . . . 24 A. subcylindrica.
J0n. Spory do Mp dlogie . . . . 0 . o oo e e v e e e AN - T
31 (A0a). Spory 5—(8, 4);1 BEETORIE: . . i vovon o owie s s H. A. cylindrica.
3la. Spory szersze . . . . 5 My Sy, 1 3
32 (3la). Spory 10—I12 i szerokie . . . . . . -« + . 26. A. orthogona,
32a. Spory 15—21 o szerokie (u formy 10—16 p. mmkm} « s+« 2T. A. Volzii.

33 (13a). Spory zwykle nieco wygiete, trychomy w rézny sposéb powyginane,
pojedyncze lub w bezksztaltnych skupieniach; komérki z wodniczkami

gazowymi . - 2 ¥ . 34
A3a. Spory zwyk!n pm:tn {niu skrzywion:} trychumy przewatnie proste,

wolnoplywajace, pojedyncze lub skupione w galarctowate plechy; ko-

mérki z wodniczkami gazowymi lub bez . . . . . . . . a e
3 (33). Trychomy przewa#nie pojedyncze, zgigte w kxzmlr:l:: hlcr:r 5,

rzadziej spiralnie . . . . . . . 2 « s+ s s s s o« o« . 3. A. ellipsoides.
3da. Trychomy réénorodnie powygmunc skuplun: przewaknic w plechy . . . 35,
35 (3a). Trychomy 8—14 u szerokic; komédrki kuliste lub nieco na koficach

ir:lqle.‘.,............‘..‘.-.,,SLA.drdm.lh.
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A5a. Trychomy 4—8 & szerokie; komérki cz¢sto diudsze od szerokodei . |

' s s s s s s . 33 Al Bos-aquae.
36 (33a). Knrmf-rk: b-ez wodnmzkéw gn.mw:.rnh el i o i S O = e .
36a. Komérki z wodniczkami garoweymb . Ll L L L e s
37 (36). Blona spor chropownta, brodawkowana . . . . + + . 34. A.verrucosa,
37a. Blona spor gladka. . . . . . R DRl Tl ol e A T
38 (37a). Spory w drodku lekko pmﬂnm s 4 s s s s o= . . 35 A. catennla.
38a. Spory nie przcwctone w drodku . . . . & ol g I e T L as,
32 (3Ba). Komérki eliptyczne lub cyimdrycz“c L A B X - e ool
A%, Komérki kuliste, krétko beczulkowate lub krétko cyhnr.!rycme e——
40 ﬂﬂ]KnmﬁrHehpI}'cme.,....-,........,......4[.
40a. Komérki cylindryczne . . . . . . . P PRI Iy PN S R
41  (40). Kombrki 3—4 i szerokie, J—-ﬁp. druglu <« « . . 36. A. Hieronymusil,
4ta. Komérki 6—11 p szerokie, B—16p dhugie . . . . . . ., .37. A. Lobamarl.
42 (40a). Komorki 1,5—1,7 v szerokie, 4—11 dl'uau: v + o« . .38, A. minfata.
4Za. Kombrki szersze | dludsze . . , . . . SR TSR < U
43  (42a). Komdrki 4 p szerokie, 4—6 I dlugn. « e e e e . 39, A, augstumnalls,
43a. Kombrki 6 i szerokie, do 12 dhogie. . . . - . .. 0L L0 40, A, Felil,
44 O9n). Trychamy ok, 25t szetokie . & + . 3% hla o hnl o SESETE Tn AS,
44a. Trychomy szersec . . . . . . . . . . . v e o A8,
45 (44). Spory 3—5 pu szerokie, do 15 dhlgm c o+ e+« . . . 41, A. Jonssonll
45a. Spory 5 p szerokic, do 23 p dhugie . . . . . . . . . . . 42. A. minutissima.
46 (44a). Spory z bezbarwnymi blonami . . . . . . . RTINS0y oL ¢
46a. Spory z blonami zabarwionymi, przewainie T ESL A e B e
47 (46). Spory do T2 szerokie. . + . 4 4 4 4 . or o e e e L am
4Ta. Spory 6—12 p szerokie . . . . E FRRART LB r e s The NN AN o 0 Ry
48 (47). Spory 21—41—(@S)p dhugie . . . . . . . .. ... 43 A scqualis.
48a. Spory do 20 p dlugie . . . . . . . . Sl TR e T s -
49 (48s). Trychomy 3—3 Oo—(4,8) mrukic. e s oa s o= s s s o« dd A, Sedovil.
4%a. Trychomy 3,5—6p szerokie . . , . . . . . . . . . v o v v v« ...850
50  (49a). Spory z blong nicjednakowo gruba . . . . . . . . 45. A. ellipsospora.
S0a. Blona spor jednakowo gruba . . . . . . . . . . . . . . . . 46 A.laxs,
51  (47a). Trychomy pojedyncze . . . . . . ... ... . 39 A.augstumnoalis.
Sla. Trychomy skupione w plechy . . . . . -« - .« . 47, A. saaremaaensis.

52 (46a). Trychomy d—6 1 szerokie: hctcroc}rsty kuliste lub podhutne
= an % w8 s d 48. A. Inaequalis.

52a. Trychomy 34—-—45|-t szcmkm. hr.t:m:yn!:r zawsze podluine. Spory

15~44 1 diugie . . . . s e e s s a e . .49, A. Poulsenlana.
53 (36a). Komérki Wdlumtc cyllndrycznc S BT el o O s T B
53a. Komérki cliptyczne lub kuliste . . . . . . . . . . . . . .......56
54 (53). Trychomy 2—2,5—(3) i szerokie; komérki 3 5—B8—(10) . dlugie
i S e -...............H.A-imeﬂﬂulsi;’
=V e .

ﬂnTrychnmyszcrsrc,....,............

55 (54a). Trychomy 4 p szerokie; komorki 5—7 p diugic. . S51. A. delicatula.
55a. Trychomy 4—6 p szerokie; komodrki 11—33 p dlugie . . .52 A. Levanderi.

56 (53a). Kombrki eliptycene, 3,5 o szerokie, do ﬁ|.|'. diugie . . . . . .
53. A. Halbfassli.

® a4 & @

S6a. iComﬁrIn kuliste lub be-:zulkowalc et TR o L e e
57 (56a). Trychomy zgigte pblkolisto lub w kszialcie litery S; spory kritko

cylindryczne. . . . ST e ST v - « - .54, A. Berczowskii.

a. Trychomy proste lub lclclr.u zgigle; spory cytindryczng, eliptyczne lub

T e R N P e T - R s . 55. A. heterospora.
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Clave de especies segun Prescott 1962

=

e e 2 ﬁﬁﬁvm ARGO PR

®

-
e

10.

11.
11,
12,
12.

13,
13,
14.
14.
15,
15.
16.

18,

Key to the Species

Filaments endophytic. A, Azollag
{ See also A. cycadearum Reinke, not reported from thls region. )
Filaments frc;:::-llﬂnF p]unktonw. epiphytic, or on moist earth.........___ 2

Euplanktonic, mosily solitary or forming free-floating fascicles ... 3
Tychoplanktonic, entangled among other algae;

epiphytic or on moist soil ... S —— iiieeieee 20
Trichomes contorted and twisted, regularly or m.'egularly spu'nljnd ....... 4
Trichomes straight or Hexuous but not coiled . 8
Trichomes coiled or spiralled ... R
Trichomes irregularly twisted and a.lm.rled gnnl-:iia

formed near the center of the tangle v A flos-aquae

Spiral regular; trichome forming a definite coil -
Trichome sigmoid or twisted eregu]nr]y R W | G

Gonidia subglobose to oblunb . W < | ' 1% (-1
Conidia eylindrical .. - S
Vepetative cells 35;‘ in dmmater gomdla
up to 17 EanF ......... e cmneemaee AL hlicoidea
Vegetative cel 4-8-(8)u in dm.macter,
ponidia 24-30u long ... SRR W /T2 77 1 T¥: 7.}
Gonidia adjoir the hf:r,a:mc}rsts on one or both sides ... ©
Conidia scntterec% near or remote from the .
heterceysts but not adjoining S —————— L
Cells globose; gonidia on both sides of the heterocysts ... A. Bornetiang
Cells rectangular, elongate; gonidia on one
side of the f’eterucyat only... S —— P 11 L
Trichomes lying parallel in ‘bundles or forming loose fascicles;
with 1, rarely 2, gonidia in a trichome. ... A wisconsinensa
Trichomes not in & bundle or fascicle; with
2 or more gonidia in a trichome ... ~-11
Conidia globose, sometimes slig htly -:lﬂpmid S— 12
Conidia ellipsoid, oblong or cyi,ndﬁcn] — |
Cell contents highly vacuolate; gonidia mostly globose........ A, Scheremeticvi
Cell contents not vacuolate; Smud:a globose,
{ sometimes ovate or elﬂngam}_ ..................................... A. planctonica
Conidia ovate or ellipsoid P — 14
Conidia eylindrical .. 10
Vegetative cells round, sometimes bArrel-Shaped .. coom. cooamseeeememmsssssanrezsoeee 15
Vegetative cells bmel—ghaped to short-cylindric. e A. Viguierl
Conidia oblong, separated from the heterocyst

by i single cell .. — A, limnetica
Gﬂnldya spheroidal or bmad'l}r ovate, aeparatud from the
heterocyst by 2 or more cells A. planctonica
Gonidia short-cylindric, not more than twice the diameter in
length, hexagonal in optical cross section. A. macrospora
Gonidia vsually more than twice the diameter in 1
length, round in optical cross section 1
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17. Gonidia in series. -...A. Felisii
17. Gonidia solitary L 18
18. Vegetative cells 4u in diameter, 4—6x long; gonidia slender, 6u in

diameter and up to 56—(70)u long ............... A. Augstumalis var. marchica
18. Vegetative cells 4—6x in diameter; gonidia larger,

7-8-15u4 in diameter 19
19. Vegetative cells 4-6u in diameter; gonidia more than twice the

diameter of the vegetative cells . A. Levanderi
19. Vegetative cells 5-6x in diameter; gonidia less than twice the

diameter of the vegetative cells _______. A i AL affinis
20. Gonidia developing adjacent to the heterocysts 21
20. Gonidia developing remotely from the heterocysts, scattered ... 25
21. Vegetative cells globose or barrel-shaped oo 22
21. Vegetative cells cylindrical A. subcylindrica
22. Vegetative cells 4-6x in diameter 23
22. Vegetative cells larger 24
23. Gonidia cylindrical, with lateral margins parallel ... A. oscillarivides
23. Gonidia elongate-ovate, with lateral margins convex..........._...._. A. torulosa
24. Vegetative cells 7.5-9u in diameter; gonidia

11.5-13—(17 )u in diameter ... . A. lapponica
24. Vegetative cells 124 in diameter; gonidia 15-20x in diameter. A. Bornetiana
25, Megetative icells oyHnduical .o s s s o s oo 28
25. Vegetative cells ovate, barrel-shaped, or truncate-globose ... 27
26. Conidia usually in series, 10-12x4 in diameter, with a smooth outer

meimnbrane; vegetative cells 6-7u in diameter. .. A, Felisii
26. Gonidia 1 or 2 together, 3.7—4=(7 )u in diameter, with a rough

outer membrane; vegetative cells 83— in diameter . . A, verrucosa
27. Trichomes lying somewhat parallel in a thin mucilaginous layer,

usually extending over the surface of lurge filamentous®algae or

stems of aquatic plants; heterocysts round, 4-6u in diameter . A. ingequalis
27. Trichomes not parallel; irregularly entangled

or solitary among other algae ... L 28
28 Heterooysty spherical = s oL L et B A. affinis
28. Heterocysts elongate-ovate or ellipsoid 29
29. Conidia in series, ovate or subglobose _____ y - 30
29. Gonidia 1 or 2 together, elongate to subeylindric.............____ A. aequalis
30. Gonidia barrel-shaped, 7.5-144 long A. variabilis
30. Gonidia oblong, often with retuse margins ... ®A. catenula
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CARACTERES ESPECIFICOS DE Anabaena
1. Origen/ Muestra
2. Hébitat

3. Forma de vida
Plactonica / perifitica / endofita / edéfica

4. Forma de crecimiento
Solitario / matas

5. Forma de tricomas
Rectos / flexuosos / helicoidal / fuertemente helicoidales

6. Presencia de mucilago

7. Terminacion de tricoma
Adelgazéandose / cilindrico

8. Septos intercelulares
Ligeramente constrefiidos / muy constrefiidos

9. Forma de células
Esféricas / dolioliformes / cilindricas

10. Proporcion de las células
Isodiamétricas / mas largas que anchas

11. Aerotopos
Presentes / ausentes / facultativos

12. Forma de la célula apical
Conica / redondeada, no atenuada / aplanada

13. Forma de los heterocitos
Esféricos / elipsoidales / cilindricos / dolioliformes

14. Frecuencia de los heterocitos
Poco frecuentes / abundantes

15. Forma de los acinetos
Esféricos / ovales / ampliamente ovales / elipsoidales / cilindricos / seccion hexagonal



16. Ornamentacion de acinetos
Liso / espinoso / rugoso

17. Posicion acineto — heterocito
Cercanos / lejanos / juntos

18. Cadena de acinetos
No seriada / biseriada / multiseriada

19. Color de la epispora
Hialina /

20. Color de la exospora
Obscura /

21. Endospora
Parda /

22. Didmetro de los tricomas (pm)
23. largo de las células (um)

24. Relacion de las células

25. Didametro de los heterocitos (um)
26. Largo de los heterocitos (um)
27. Relacion de los heterocitos

28. Diametro de los acinetos (im)
29. Largo de los acinetos (um)

30. Relacion de los acinetos
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Anabaena Bory ex Bornet et Flahault 1886

Tricomas solitarios o en agrupaciones y matas, en suelo o en sustratos sumergidos (plantas,
madera, sedimentos, etc.), isopolares, compuestos de una fila de células, sin ramificacion, con
heterocitos intercalares (excepcionalmente apicales), con constricciones en los septos;
estructura metamérica de los tricomas siempre presente (los heterocitos se desarrollan solitarios
e intercalares a una cierta distancia entre si); origen paraheterocitico de los acinetos. Células
cilindricas con forma de barril 0 mas cortas que anchas, con o sin aerotopos. Células apicales
alargadas, conicas, redondeadas o esféricas, no vacuolizadas. Heterocitos esféricos, ovales o
cilindricos. Acinetos esféricos, ovales o cilindricos, solitarios o en hileras, intercalares,
cercanos a los heterocitos. La division celular después del crecimiento, sin zonas
meristematicas. Reproduccion por hormogonios y acinetos. Sin vainas firmes, pero a veces con
envolturas mucilaginosas difluentes.

Novelo 1985
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1.1 ANABAENA AEQUALIS

Estado actual de la especie.

Anabaena aequalis Borge 1907

1) Ortega, 1984; 2) Kantz y Bold, 1969; 3) Mendoza, 1985:<3>; 4) Mora, 2004) <3,6>;

5) Behre, 1956:<5>;

1) Edo. de México; 4) Lago Chapala, Jalisco, Michoacan, MEXICO; 5) Bremen,

ALEMANIA;

1,3,4,5) lagos; 1,3,4) planctonica; 1.3) epifita;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Anabaena aequalis segin Geitler 1930

37. Anabaenaaequalis Borge, Ark.Bot. 1906,

Trichome zu einem blaugriinen Lager
vereinigt, gerade, chneGallerthiillen. Zellen
kurz, tonnenfdrmig, 4,6—5,5u breit. End-
zelle abgerundet. Heterocysten lianglich,
4,6—5,6p breit, 6,6—10,56u lang. Dauer-
zellen einzeln oder zu zweien, von den
Heterocysten entfernt, zylindrisch, 5—7

breit, 21—41 p lang, mit glatter, farbloser AuBenschicht. — In
stehenden Gewissern, zwischen Wasserpflanzen.

Zu dieser Art gehort wohl A. saaremaaénsis Skuja (Acta
Horti Bot. Univ. Latv. 4, 8. 17, Taf. 1, Fig. 15, 1829). DieUnter-
schiede sind: Heterocysten 5—7 u breit, 8—I14 p lang. Dauer-

zellen bis zu 4, 7—11 g breit, 16—46 p lang, mit glatter oder fein
punktierter AuBenschicht, — Insel Sasremaa (Lettland).

Mbglicherweise st A, aequalis + A. saaremaainsis mit
A. inaeoualis identisch.
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Anabaena aequalis segiin Starmach 1966

43. An
W nicbieskzh;:?:nzeﬂzﬁif “zr'.gv;k(lrgs. ooy e
;:::::-kie]. Komérki krétko ,heczu#koa;?:tc;w:: g 4’51:-5’8 4
dl'ug,-i?g gne. Hctct_'ucysty wydluzone, 4,5—5,8 1 szerokie EC_::;}T! .;5 i
« 9pory cylindryczne z gladkimi blonami, 5—? p.l s.':o:rn:::lcii:IL

24—41 u dlugie, pojedyncze lub po dwie razem umieszczone z dala

od heterocyst.
Wystepuje w wodach stojacych wéréd rodlin podwodnych albo

na Prmd_miqtam_ zanurzonych w wodzie. Europa.

Anabaena aequalis (wedlug Kossinskiej)
Starmach 1966



Anabaena aequalis segin Prescott 1962

Anabaena aequalis Borge 1907, p. 65
Fl. 115, Fipgs. 1,2

Trichomes straight, forming a small plant mass, or scattered
among other algae; cells somewhat quadrate or barrel-shaped,
(4.5)-5.5-7.5p in diameter, 7.6-8.5x long; heterocysts ovate to sub-
cylindrie, (5.5)-8p in diameter, (10)-13-(15.2)u long; gonidia
cylindrical, remote from the heterocysts, the wall smooth and color-
less, 5-7.6u in diameter, (21)-835-41—(49.4)pu long.

Tychoplanktonie; intermingled with other algae in shallow water
in Sphagnum bogs. Wis.

Ty

l,f

llll@lm gt ﬁ?’mgﬁm‘?mﬁ

S~

OpooC___—_onoce

Anabaena aequalis Borge
Prescott 1962
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1.2 ANABAENA AFFINIS

Estado actual de la especie

Anabaena affinis Lemmermann 1808

1) Ortega, 1984; 2) Mendoza, 1985:<3>; 3) Whitford y Schumacher, 1963:<3,6>; 4)
Whitford, 1958:<3,6>; 5) Whitford, 1943:<3>; 6) Mora, 2004) <3,6>;

1,2) Edo. de México; 1) Oaxaca; 6) Lago Chapala, Jalisco, Michoacan, MEXICO:;
3.,4,5) North Carolina, EU;

1) lagunas, manantiales; 1,3) rios; 2,4,6) lagos; 4) estanques; 5) charcos; 1,2,4,5,6)
planctdnica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion



Anabena affinis segun Geitler 1930
= Anabaena catenula, Geitler 1930

Eyn.;'ﬂmb'nm aﬂinia' Lemm., Abh. Nat. Ver. Bremen 14,
8. 261, Taf. 1, Fig. 13, 12, 186, 17. .
Trichome einzeln oder zu einem Lager vereinigt, mit

21(—27) u weiter Gallerthiille. Zellen 6—8 u breit, meist mit

Gasvakuolen. Dauerzellen 9,6—12x26(—30) u. — Nord-

deutschland, Lettland.

G. M. Svmrte fand in Nordamerika eine Form mit 6—6u
breiten Zellen.
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Anabaena affinis segin Starmach 1966

8. Anabaena affinis Lemmermann (Incl. 4. Viguieri Denis el
Frémy) (rys. 720—722). Plechy w ksztalcie wigzek zlozonych z réwno-
legle ulozonych trychoméw, otoczonych bezbarwna, rozplywajaca si¢
galarctka, widoczng dopiero po zabarwieniu, rzadziej wystgpuja
w postaci pojedynczych trychoméw. Trychomy proste lub powyginane,
wszedzie rowno szerokie. Komdrki beczutkowate lub kuliste, oliw-
kowozielone lub jasno szaronicbieskie, z wodniczkami gazowymi, na
szczytach trychomow  zaokraglone, (3}—5—8,5—(9) n szerokie,
4—8.5—(117) n diugie. Heterocysty pojedyncze, interkalarne, kuliste,
5--9—(10) p $rednicy. Spory pojedyncze lub po dwie, rozwijaja sig
bez zwigzku z heterocystami, szeroko owalne do prawie cylindrycz-
nych (nickiedy po utrwaleniu w zarysic szescioboczne), (L1)—15—
23,5—(30) . dlugie, (7 N)-—10,5—16—(17) u szerokie. Rozmnazajg sie
przez rozpad plech, podzial trychomow oraz za pomoci hormogoniow
1 spor.

Wystepuje pospolicie w planktonie stawow i jezior od wiosny
do jesieni.

Anabaena affinis (wedlug smitha)
Starmach 1966

Anabaena affinis (wedlug Nygaarda)
Starmach 1966
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Anabaena affinis segiin Prescott 1962

Anabaena affinis Lemmermann 15898a, p. 261
Pl. 115, Figs. 10, 14, 15

Trichomes straight or Hexuous, solitary and free-Hoating, either
planktonic or intermingled with other algae in the littoral flora,
inclosed in a thin, wide, mucilaginous sheath (often indistinet);
cells spherical to spheroidal with either homogencous contents or
with pseudovacuoles, especially the latter when plants are solitary
in the plankton, 5-6-(7)p in diameter; heterocysts spherical, slightly
larger than the vegetative cells, 7.5-10u in diameter; gonidia usually
short-cylindric, sometimes broadly ovate and “truncately rounded
at the poles, scattered, solitary, 9.5—124 in diameter, 17—24—(26)u
long.

Rare to common in euplankton and tychoplankton of several
lakes. Mich., Wis. |

Anabaena affinis Lemmerman (redrawn from Smith)
Prescott 1962

Anabaena affinis Lemmermann
Prescott 1962
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1.2 ANABAENA AMBIGUA

Estado actual de la especie.

Anabaena ambigua Rao 1937

1) Guarrera, et al., 1968:<4>; 2) Margain, 1981:<4,6>; 3) Margain, 1989:<3,6>; 4)
Komarek, 2005b:<4,6>;

1) Buenos Aires, ARGENTINA; 2,3) Edo. de México, MEXICO; 4) CUBA; INDIA;
1) lagos; 2,3) charcos; arrozales; 1,2) planctica; 2,4) perifitica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion



Anabaena ambigua segun Desikachary 1959

. Anabaena ambigua Rao, (3. B,

A new species of Awabaena (Anabarne ambizua ap. nov), Proc, Indinn

Acad. Sei., B, 5: 101, Lgs. 1, 2, 1937,
= Wolfea ambigua (Rao) Singh, R. N, Ann. Bal., Lond,, n. 5. 6: 606G, 1942,

Pl. 76, Fig. 2

Trichomes free or completely enclosed in a mucilaginous envelope or
sheath; in the litter ense occwrving singly or in group; trichomes without
sheaths lree-lloating, ensheaded  wrichomes free-floating or atiached to host
by one end, generally oceurring single, but occazsionally in dense clusiers ;
sheath usually lirm, hyaline, with smooth or rough outline ; usually 300500 T
(rarely up to [ mm) long, 10-50 i+ broad ; trichomes straight, or bent, usunlly
slightly taprering at the ends, with end cells having rounded apices; usually
250300 p long, sometimes longer; eells harrel-shaped with deep constrictions
at the joints, sepia indistinet, 4.9 6.6 1 broad, 3.5-5 @ long, cell contents cleep
bBlue-green, and coarsely granular; heteracysts a intervals, almost spherical,
soanctimes with slightly Matened ends, usually broader than the cells, G.4-9
(rarely up o 10 @) in diam. ; spores lormed in free trichome: as well as in those
enclosed in a sheath one on each side of the heterocyst, usually cllipsaidal,
sometimes cylindriecal, with rounded ends or aceasionally flattened  ends,
BA-10.9 p broad and 13.3-16.2 p long, exospore thick and hyaline, endospore
thin and transparent.

Free-Mloating or attached to submerged plants in a pond, Benaras (Rao,
for. o) ; paddy-ficlds in 1LP. and Bihar (Singh, R, M., 1942d, 743), in rice-

hield soil from Siwait near Allahabacd (Miwra, 1951, 359).

Singh, R. M. (1942b) transfers this species to Wellea as W, ambizua (Rao)
Singh on account of the presence of sheath around the trichomes. The habit
ol one or more filvments getting enclosed in a mucilaginous sheath is commonly
found in a number of species of Anabama and it would be unrealistic to transfir
all these forms to Wollea. T'he essential character of Wollea is the presence of
finger-like thalli which grow attached erect and this is not seen in these difTerent
ipecies and Geitler (1942, - 184) and Fritsch (1945, p- 825 1949, 151- 153)

are against such a transfer,

A. ambigua Rao, G.B. (after Rao)
Desikachary, 1959
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1.4 ANABAENA AZOLLAE

Estado actual de la especie

Anabaena azollae Strasburger
1) Canini, et al., 1992:<3>; 2) Guarrera, et al., 1968:<4>; 3) Guarrera y Kuhnemann,
1949:<3>; 4) Whitford, 1943:<3>; 5) Espinoza, et al., 1985; 6) Bai et al, 1985;

1) ITALIA, CHINA; 2,3) Buenos Aires; 3) Cordoba, ARGENTINA; 4) North Carolina,

EU; 5) D.F., MEXICO;
1,2,4,5) simbionte de Azolla en lagos; 5) suelos de arrozales; 1,2,4,5) simbiontica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracién

42



Anabaena azollae segun Frémy 1929

19. Anabaena Aszollae Sivasb., Bot. Prakt., p. 352, fig. 124, 1884,

Trichomes nus, droits ou anguiformes, solitaires ou agrégés en
petit nombre, érugineux, épais de 5 p environ ; articles subsphé-
riques ou cllipsoidaux, ayant jusqu'a 8 u de long, i contenu bleu-ver-
datre ; hétérocystes ovales, plus gros que les articles végétatifs, ayant
jusqu'i 10 4 de long, de couleur olivitre ; spores inconnues, —
(Fig, 308 bis).

Hab. : intérieme dea tissua ies Azolla,

Distr. géogr. = Furopwe 3 Amérigue oo Nored,

Alrique : Congo Delge (De Wilileman) ; Afrique oricntale porlugaise,
s be Zanubiege, 200 aonn B0OL (Le Testn 1 loe. indl).

Afrique équatoriale frangaise : 4 rechercher.
Les frondes d'Azelle, provenant de cetle derniére région, que

Jad examindes, ne renfermaient pas d’Anabaena au moment de leur
récolle.

Anabaena azollae
Frémy 1929
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Anabaena azollae segin Geitler 1930

19. Anabaena Azollae Sirasb., Bot. Prakt,, p. 352, fig. 124, 1884.

Trichomes nus, droits ou anguiformes, solitaires ou agrégés en
pelit nombre, érugineux, épais de 5 g envirvon ; articles subsphé-
riques ou ellipsoidaux, ayant jusqu'a 8 u de long, i contenu bleu-ver-
datre ; hétérocystes ovales, plus gros que les articles végétatifs, ayant
jusqu'i 10 . de long, de couleur olivatre ; spores inconnues, —
(Fig. 308 bis).

Hab. : intévienr s tissua des Asolla,

Distr. géogr. : Furope 5 Amerigue du Nord.

Afrigue : Congo Iwlge (De Wilidleman) 3 Afvique orientale portugaise,
s e Zoannlvge, 20 ot B00 (Lo Testg 1 loe, fudl),

Afrique équatoriale frangaise : a rechercher,
Les frondes d’dzolla, provenant de cette derniére région, que

J'al examindes, ne renfermaient pas d'Anabaena au moment de leur
récolte.

Anabaena azollae
Geitler 1930
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Anabaena azollae segun Tilden 1910

358, Anabaena azollae Strasburger. Das Botanische Practicom. 352 [ 124
18845, De Tomi. Syll. Algar. 5: 457. 1907.

Tilden, American Algae. Cent. 11. no. 170. 1806; List of Fresh-Water
Algae collected in Minnesota during 1896 and 1897. Minn. Bot. Studies.
2: 27. 1808, Collins, Holden and Setchell. Phyc. Bor.-Am, Fase. 16. no.
754. 1900,

Sheaths not present; trichomes snake-like in shape, aggregated in
small bundles: cells 5 mic. in diameter, & mic. in length, usually somewhat
spherical or ellipsoidal, cylindrical, with rotund apices; heterocysts up to
10 mie. in diameter, oval, easily distinguished from the olive contents and
polir nodules (“cellulose buttons™); cell contents lead-colored-green; go-
nidia unknown. F .

Minnesota, In chambers in the leaves of Azolla careoliniana,
University Plant House, Minneapolis. September 1806. (Tilden). Cali-
fornia. Endophytic in Azolla careliniana, growing in pools in the
bed of Los Angeles River, Los Angeles. November 1goo. (Monks).
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Anabaena azollae segin Starmach 1966

1. Anabaena azollae Strasburger (rys. 710). Trychomy 4—5.5
szerokie, réZnorodnie powyginane albo prawie proste, bez pochew,
tworzgce drobne klgbki nicbieskozielone. Komdrki cylindryczne
z zaokraglonymi koficami, 59,5 p dlugie, na szczycie trychomow
owalnie stozkowate, 2,7 i szerokic i ok. 4 p dlugie. Heterocysty
do 9,5 1 szerokie i do 11,5 p dlugie. Spory owalne, podluine lub
eliptyczne, szersze niz komodrki wegetatywne,

Wystepuje jako endofit w przestworach powietrznych azolli
{Azolla coraliniana) rosnacych w ogrodach botanicznych.

Anabaena azollae wedkug Friitscha
Starmach 1966
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Anabaena azollae segun Prescott 1962

Anabaena Azollae Strasburger 1884, p. 352
Pl 115, Figs. 12, 13

Trichomes straight or coiled, often in small clusters but more
frequently solitary, inhabiting the tissues of Azolla; cells subglobose
to ellipsoid, the contents granular, 4-54 in diameter, 6-8-(9.5)p
long; heterocysts ovate, 6-9.5u in diameter, 9-10-(11.5)p long:
gonidia not known.

The lack of gonidia in these plants makes their identification
questionable. It is po_-;sih]u that they are au[:,r a sterile condition
of a free-living species called by another name,

In the tissues of Azolla; shallow water and sl{.‘-uglls. Wis.

Anabaena azollae Strasburger (12, redrawn from Frémy)
Prescott 1962
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1.5 ANABAENA CIRCINALIS

Estado actual de la especie

Anabaena circinalis (Kiitzing) Rabenhorst ex Bornet et Flahault

1) Daily y McCormick, 1952:<3>; 2) Guarrera, et al., 1968:<4>; 3) Guarrera y
Kuhnemann, 1949:<3>; 4) Werner, 1988:<4>; 5) Whitford y Schumacher, 1963:<3,6>;
6) Whitford, 1958:<3,6>; 7) Chang, 1989:<4,6>; 8) Whitford, 1943:<3>; 9) Mora,
2004) <7,6>; 10) Bicudo y Martau, 1974:<3>; 11) Acleto et al., 1978:<3>; 12) Cassie,
1974:<3>;

1) Indiana; 5,6,8) North Carolina, EU; 2) Buenos Aires; 3) Cérdoba, ARGENTINA; 4)
Rio Grande do Sul, BRASIL; 7) Hidalgo; 9) Lago Chapala, Jalisco, Michoacan,
MEXICO; 11) Lima, La Libertad, PERU; 12) NUEVA ZELANDA;

1,2,4,6,9,12) lagos; 5) corrientes; 6) estanques; 7) presas; 8) charcos; 1,2,4,6,7,8,9,12)
planctdnica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Anabaena circinalis segun Desikachary 1959

21. Anabaena circinalis Rabenhorst ex Born. et Flah.

Algen Eur. Exs., no. 209, 1852; FI. Eur. Alg., 2: 183, 1865; Bornet and
Flahault, Revision des Nostocacées hétérocystées, 230, 1888; Forti in De
Toni, Sylloge Algarum, 5: 443, 1907; Geitler, Kryptogamenflora, 981, fig.
572a, 1932; Frémy, Cyano. cotes d’Eur., 184, pl. 61, fig. 3, 1933,

= A. circinalis (Kiitz.) Hansg.,, Ost. bot. Zeitschr., 34: 380, plird,

figs. 12-14, 1884.

= . flos-aquae var. circinalis Kirchn., Kryptogamenflora von Schle-
sien, 2(1): 235, 1878.

Thallus frothy, floating; trichome mostly circinate, seldom straight,
mostly without a sheath, 8-14 u broad; cells barrel-shaped or spherical,
somewhat shorter than broad, with gas-vacuoles; heterocysts subspherical,
8-10 p broad; spores cylindrical, sometimes curved, ends rounded, 16-18 .
broad up to 34 u long, ordinarily away [rom the heterocyst epispore smooth
and colourless (Pl. 77, fig. 2).

Plankton in standing waters, Bengal (Biswas, 1927, 51).

Anabaena circinalis Rabenh., (1865) was first described as Cylindrospermum
circinalis Rabenh. Kiitzing (1945) has similarly described a Cylindrospermum
circinalis which Hansgirg (1884) transferred to Anabaena. Anabaena hassallii
(Kiitz.) Wittr., (1882) (= Cylindrospermum hassallii Kiitz. 1849), is often included
in Anabaena circinalis Rabenh. Anabaena circinalis Rabenh. has been accepted by
Bornet and Flahault (1888), and their circumscription of the species to include
all the other species is generally accepted. Elenkin (1938, p. 738; also Lem-
mermann, 1910, p. 186) however recognises Anabaena hassallii (Kiitz.) Wittr.,
and includes under it Anabaena circinalis Rabenh., and also recognises A.
cireinalis (Kiitz.) Hansg. as an independent species.

Anabaena circinalis Rabenh. (after Smith).
Desikachary, 1959

49



Anabaena circinalis segun Geitler 1930

26. Anabaena circinalis Rabenh., Alg. Eur., Nr. 209, 1852.

non A. circinalis (Kiitz.) Hansg., in LEMMERMANN, Krypt.-Fl.,
und GeErTLER, Silw.-FI.

Syn.: A. Hassalliv (Kiitz.) Wittr., Alg. exsice. fase. 21, 8. 56;
Bot. Not., S. 68, 1882,

Exsikk.: Rasenu., Alg. Eur, Nr. 200, 470, 2065; WrTTR.-
Norbpsr., Alg. exsice., Nr.406; Havor-R., Phye. univ,, Nr. 332.

Lager flockenformig. Trichome meist kreisférmig, seltener
gerade, meist ohne sichtbare Gallerthiille, 8—14 u breit. Zellen
tonnenférmig-kugelig, etwas kiirzer als breit, mit Gasvakuolen.
Heterocysten fast kugelig, 8—10pu breit. Dauerzellen zylindrisch,
manchmal gebogen, an den
Enden abgerundet - abge-
stutzt, 16—18 u breit, bis
34 u lang, mit glatter farb-
loser Auflenschicht. — In
stehenden Gewissern, oft
Wasserbliiten bildend (Eu-
ropa, Nordamerika, Klein-
asien). — Fig. 572a.

Geitler 1930
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Anabaena_circinalis segin Tiffanty y Britton 1952

Lo Adnabaei efecinalis (uctzing) Rabenhorst, Cells 8- 14 g o dizaneter,
sphierical or oblate, usually with pseudovacuoles; heteroey2s 8 10 g in dj-
ameler. spherical or nearly so; akinetes 16-18 2 26-30 g, exlimlric or
somnewhat curved. usnally remote from the heteroeysts; trichomes Tree-
floating, rarely solitary (enrved or sigmoid ), generally twisted into Hoceose
ageregates. Pl 98, figs. 1129, 1130.

Anabaena circinalis
Tiffany y Britton 1952
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Anabaena circinalis segun Tilden 1910

351. Anabaena circinalis Rubenhorst. Alg. Eur. Exsice. no, 200. 1852,
Bornet and Flahault. Revis. des Nostoe, Ann. Sci. Nat. Bot. VIL
7: 230, 1888, De Toni. Syll. Algar. 5: 443. 1007,

. Woed, Contr. Hist. Fresh-Water Algae North America. 38 pl. 3. f
5. 1874, (A. gigantea Wood). Farlow, Notes on Fresh-Water Algae.
Bor. Gaz. 8: 225. 1883 (A.los-aquae circinalis Kirchn.). Arthur,
Some Algae of Minnesota supposed to be Poisonous. Bull. Minn, Acad.
Nat. Sci. 2: (App.) 1-12, 1883 Bennett, Plants of Rhode Island. 114.
1BEB, Saunders. I'rotophyta-Phycophyta. Flora of Nebraska. 18, pl. 1.
f. 12, 1804, Tilden. List of Fresh-Water Algae collected in Minnesota
during 18gg. Minn. Bot. Studies. 1: 236. 1805, Jackson and Ellms. On
QOdors and Tastes of Surface Witers, with Special Reference to Anabaena,
a Microscopical Organism found in Certain Water Supplies of Massachu-
setts, Review Am. Chem. Research, 8: ji10. 18g7. MNelson. Observations
upon some Algae which cause “Water Bloom.” Minn, Bot. Studies. 3: 56,
pl. 14. £ 2. 1003. Moore and Kellerman. A Method of Destroying or Pre-
venting the Growth of Algac and Certain Pathogenic Bacteria in Water
Supplies. U. 5. Depts Agric. Burean oi Plant Industry. Bull. 64. 20, 1904.
Collins, Holden and Setchell. Phyc. Bor.-Am. Fasc, 27. no. 1308, 1006,
Buchanan. Notes on the Algae of Jowa. Proc. Iowa Acad. Sci. 14: 12, 1508,

Plaie IX. fig. 15

Plant mass frothy; sheaths often not present; trichomes 8-14 mic. in
diameter, usually circinate, sometimes straight; cells a little shorier than
the diameter, spherical comipressed; héterocysts 8-10 mie. in diameter,
somewhat spherical; gonidia 16-18 mie. in diamerer, up to 30 mic. in length,
curved, oblique or cylindrieal, the younger ones somewhat spherical, usually
remate from the heterocysts; wall of gonidium smooth, colorless,

Massachusetts. Horn Pond, Woburn: South Framingham, November
1882, (Farlow), Ludlow Reservoir, Springfield. Fall of 18g5. {Jackson and
Ellms). Forming a scum on a small pond. Medford. June 1906. (Collins).

. . Park. (Bennett). New
Rhode lxiand. I..ralvll:'::l::i\-iﬁ::f‘rnp‘;grf:i::;::‘“h‘ Floating upen a hric.k
York, .ij“ ;:rlt (.:i a thick, dirty green, “pea-svup” colored, e
pond, LPRC T | N o) District of Columbia. \\'uii!lll_ﬂt““- {Moore
s, Fo - EiiTS Minnesota. Lake Tetonka, \Waterville. 1882, (Arthur).
ufld k ."nllmnd Union Park, Minneapolis, August 1882 {‘Builcr_}.
Floatis, ;l I quantitics at edge of lake, Lake Calhoun, ”*‘““'—'}:“
i it ::mt.ag.; (Tilden). Spring Park, Lake Minnetonka. E)ciluke;:
Caurn-.l_- ‘::}cr Jowa. Very common in the lukc.ﬂ; L;: gil::::ﬂla' bl?ﬁ:l':
EJ::-ca i,u: Lake. October 1904 { Buchanan}. Me r:f-gmcn i

i . Iu
green ©olur Lo stagnant water, or in age forms a b
surface, (Saunders).

Anabaena circinalis
Tilden 1910
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Anabaena circinalis segun Starmach 1966

32. Anabaena circinalis Rabenhorst (A. circinalis [Kiitz.] Hansgirg,
A. Hassalii [Kiitz.] Wittrock) (rys. 756—759). Trychomy powyginane,
regularnie lub nieregularnie spiralne, nickiedy prawie proste,
8—11—(14) u szerokie, bez pochwy galaretowatej lub z rozplywajaca
si¢ galaretkq, wolnoplywajace, pojedyncze lub skupione w bezksztaltne
kigbki. Komérki kuliste lub beczulkowate, z wodniczkami gazowymi.
Heterocysty interkalarne, pojedyncze, kuliste lub szeroko owalne,
(6,5)—9—12 . érednicy. Spory podluznie owalne lub cylindryczne,
I5—21 ¢ szerokie, 20—28 . dlugie.

Wystepuje pospolicie w planktonie wéd stojacych.

Gatunek zmienny co do wymiaréw szerokodei i ksztaltéw nici oraz wielkodci spor.

Anabaena circinalis (wedulug Smitha)
Starmach 1966
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Anabaena circinalis segun Prescott 1962

Anabaena circinalis Rabenhorst 1852, p. 209
Pl 116, Figs. 1,2

Trichomes PIanktnnic, flexuous and contorted; m]itary or enmnglcd
to form floating clots which are easily visible to the unaided eye.
Cells spherical or depressed-globose from contact; 8-12-(14), in
diameter. Heterocysts spherical or compressed, 8-10x in diameter,
Conidia remote from the heterocysts, rarely adjacent; eylindric,
straight or curved; (14)-16-18u in diameter, 22-30-(32)u {ung.

This species is very common and widely distributed. It is often
found associated with A. spiroides in the plankton of hard water
lakes. These two species, together with Microcystis aeruginosa and
Cloeotrichia echinulata, are conspicuous components of water
blooms during late summer periods.

Anabaena circinalis may be differentiated from A. spiroides by
the shape of the spore when in the reproductive condition, by the
lack of regularity in the twisting of the trichome, and by the size of
the cells in the vegetative state,

Mich., Wis.

Anabena circinalis Rabenhost
Prescott 1962
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1.6 ANABAENA CYLINDRICA

Estado actual de la especie

Anabaena cylindrica Lemmermann

1) Samano, 1948:<4>; 3) Ortega, 1984; 2) Kantz y Bold, 1969; 4) Guarrera 'y
Kuhnemann, 1949:<3>; 5) Acleto et al., 1978:<3>; 6) Behre, 1961:<5>;

1,3) Tuxtepec-Oaxaca, MEXICO:; 2) Texas, EU; 4) Buenos Aires, ARGENTINA; 5)
Puno, PERU; 6) ALEMANIA;

1,3) pantano, 2) suelo; 6) rios;

6) metafiton;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion



Anabaena cylindrica segun Geitler 1930

13. Anabaena cylindrica Lemm., Ber, Biol. Stat. Plon 4, S. 186,

Fig. 1, 1896.

Trichome zu einem diinnen, lebhaft blaugrinen Lager ver-
einigt, meist gerade und parallel gelagert, ohne deutliche Gallert-
hiillen. Zellen fast quadratisch oder zylindrisch, mit abgerun-
deten Enden, 3—4 u breit, 3—5 ¢ lang. Endzelle abgerundet-
kegelig. Heterocysten fast kugelig, linglich oder fast zylindrisch,
mit Gallerthiille!), 5§ ¢ breit, 6—8 u lang. Dauerzellen zu beiden

1) Lemmermady schreibt: ,innerhalb einer farblosen Zeolle liegend';
dies ist offenbar cine irrtimliche Interpretation.

Seiten der Heterocysten, einzeln oder zu 2—4, abgerundet-
zylindrisch, 6p breit, 16—30u lang, mit glatter, farbloser
AufBlenschicht., — Im Ausgrabensee (Ost-Holstein), freischwim-
mend oder an Wasserpflanzen festsitzend. — Fig. 565.
var. marchica Lemm., Hedwigia, S. 168, 1903.

Trichome mit deutlicher, 6—8 u dicker Gallerthiille. Zellen

N abgerundet-zylindrisch oder fast ellipsoidisch,
4 u breit, 6—7pu lang. Heterocysten ab-
gerundet-zylindrisch, 5,6 breit, 8—11 u lang,

' ohne Gallerthiille!). Dauerzellen meist ein-
0 zeln, 7—8 i breit, 21—28 4 lang. — Vor-

kommen wie bei der typischen Art, in
norddeutschen Seen.

Fig. 565.
cylindrica,
steriles Triohom wund
Trichom mit reifer und
jungorDauerzelle.Nach
LEMMERMANN,

Geitler 1930
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Anabaena cylindrica segun Starmach 1966

25. Anabaena cylindrica Lemmermann (rys. 746). Tworzy cienkic
blonki, jasno niebieskozielone. Trychomy najczedciej proste, réwno-
legle uloZzone, bez wyrainej pochwy, 3—4 u szerokie. Komorki
prawie kwadratowe albo cylindryczne, 2 zaokraglonymi koricami,
3—5 . dlugie, na szczytach trychomow _nlnjﬁﬂnik-:}watc. Hetero-
cysty prawie kuliste, Stoézone %i?y’kﬁ.‘aw}x{burwnq. czworoboczni
otoczka galaretowata, 5 p. szerokie, 6—8 i diugie. Spory cylindryczne,
z zaokraglonymi koricami i z gladka, bezbarwna bloii k. 5 p sze-
rokie, 16—30 p dlugie, pojedyncze lub po 2-4 razem uloZone po obu
stronach heterocyst.

Wystepuje pospolicie w wodach stojacych. Tworzy skupienin
osiadle lub wolnoplywajace.

Gatunek rozpowszechniony, bardzo zmienny, tworzy licene formy.

Anabaena cylindrica (wedulug Kossinskiej)
Starmarch 1966
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1.7 ANABAENA FALLAX

Estado actual de la especie

Anabaena fallax Komarek et Komarkova-Legnerova 2002

1) Komarek y Komarkova, 2002:<4,8,6>; 2) Montejano et al., 2005:<3>;
1) D.F., 2) MEXICO;

1) lago eutrofico, planctdnica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Anabaena fallax segin Komarek y Komarkova 2002

Anabaena fallax Komirek et Komirkova-Legnerovi spec. nova (Fig. 18)

Water-bloom forming cyanoprokaryote, abundant in the largest eutrophic lake in
Chapultepec Park, Mexico City (coll. 12 April 1993). It belongs to the planktic Anabaena
species, which have solitary floating trichomes and aerotopated cells (subg.
Deolichospermum), but has several curious features which resemble those of the genus
Anabaenopsis: heterocytes sometimes develop intercalary in pairs, and sometimes occur
in a terminal position after the trichome disintegrates.

However, it must be classified as an Anabaena species for the following reasons: (i) sol-
itary heterocytes sometimes occur in a terminal position in disintegrated trichomes, but
more commonly in an intercalar position; (ii) heterocytes develop intercalarly, are usually
solitary, only rarely in pairs, but never after mirror image asymmetrical division of two
neighbouring cells (i.e., from two vegetative cells): (iii) heterocytes usually have two
pores; (iv) trichomes disintergate usually between two vegetative cells (Fig. 18d, arrows),
or at heterocytes; after this second mode, terminal heterocytes appear (sometimes at both
ends of a trichome), but the division between two intercalar heterocytes was never ob-
served (in several cases the trichome disintegration in two heterocytes was found, which
both remained at the end of one divided trichome — Fig. 18e).

Akinetes were not found, but the morphology of the trichomes is so specific that it de-
fines this new species.

Description (Fig. 18): Trichomes solitary, free floating, more or less regularly coiled in very wide (48-T6
um) and low spirals, rarely slightly irregular: trichomes have cylindnical appearance. at cross walls shightly, but
distinctly constricted, 3.2-6.0 um wide, apical cells more or less cylindrical and widely rounded, or slightly nar-
rowed and rounded. Cells cylindrical to barrel-shaped, more or less isodiametric or slightly longer than wide,
with many small serotopes. Heteroeytes oval, uni- or bipored, hyaline, develop from intercalar or (rarely) apical
cells, solitary or (rarely) in pairs, 7.2-8.4 x 6.0-7.0 ym. Akinetes not observed. Trichomes commonly disinte-
grate between two vegetative cells, rarely at heterocytes.

Diagnosis: Anabaena fallax spec. nova. — Trichoma solitaria, libere natantia, plus minusve regulariter, rare
irregulariter contorta, spirales 48-76 pm latae, ad dissepimenta paucim sed clare constricta, sine vaginibus,
isopolares, 5.2-6.0 pm latae, cellulae apicales plus minusve cylindricae, late rotundatae. Cellulae cylindricae vel
barriliformes, plus minusve isodiametricae vel paucim longior quam latse, aerotopis impletae. Heterocytae
ovales, uni- vel biporae, hyalinae, intercalares vel apicales, solitariae vel in duobus, 7.2-84 x 6.0-7.0 pm.
Akinetes not observatur. — Holotypus (iconotypus): figura nostra 18. — Habitatio: planktice in lacubus
eutrophicis; locus classicus: Mexico, lacus artificialis in Chapultepec. Mexico D.E.
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Fig. |8. - Anabaena fallax (iconotype): a - detail of filament end; b-c - typically coiled hlaments; d - site of
disintergation of trichomes between the vegetative cells; e - variability in form and position of uni- or bipored
heteroeytes. - Ong.
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Fig. |8. - Anabaena fallax (iconotype): a - detail of filament end; b-c - typically coiled ilaments; d - site of
disintergation of trichomes between the vegetative cells; e — vanability in form and position of uni- or bipored
heterocytes. - Ong.
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1.8 ANABAENA FERTILISSIMA

Estado actual de la especie

Anabaena fertilissima C.B. Rao

1) Prasad y Srivastava, 1968:<3,6>; 2) Schmitter-Soto et al., 2002<3>;
1) Uttar Pradech, INDIA; 2) Yucatin, MEXICO;

1) suelos alkalinos; 2) cenotes; 1) edafica; 2) planctdnica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracién
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Anabaena fetilissima segin Desikachary 1959

. Anabaena fertilissima Rao, O, I,

The Myxaphyceae of the United Provinces, 111, Proc. Indian Acad,
Sei., B, 61 363, fig. 6A-C, 1937h.

Pl. 74, Fig. 1

Trichome single, straight or bent, with almost rounded end cells, up to
350 e long, 5-5.6 @ broad, at the apex 4 p broad ; eclls barrel-shaped, 4.8 -8 p
long; heterocysts almost spherical, G.4-8.4 p broad ] spores in long chains,
often making the whole trichome sporagenous, adjoining the heterocysts but
formed centrifugally, almost spherical, with a smooth hyaline outer wall,
4.8-8 p broad and 3.2-8.8 p long.

In ponds, Benaras (Rao, foc. cit.), Nallabari, Kamrup, Assam (Parukutty,
1939, 233), in paddy-ficlds of U.P. and Bihar (Singh, R. N, 1942d, 741) and
in a tank at Bandra, Bombay (Gonzalves and Joshi, 1946, 168).

Parukutty records this alga with a greater range of dimensions — cells
4.5 6.6 p hroad, 4.5-6 u long; heterocysts 4.5-9 p broad, 466 p long;
spores 6.6-11  broad and 5.5-8.8 p long.

Anabaena fertilisima Rao. G.G. (alter rao, G.G.)
Desikachary, 1959
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1.9 ANABAENA FLOS-AQUAE

Estado actual de la especie

Anabaena flos-aquae Brébisson ex Bornet et Flahault

1) Ortega, 1984; 2) Guarrera, et al., 1968:<4>; 3) Guarrera y Kuhnemann, 1949:<3>; 4)
Schumacher, 1961:<3>; 5) Whitford y Kim, 1971:<3>; 6) Whitford, 1943:<3>; 7)
Borge, 1936:<5:>; 8) Lazzaro, 1985:<3,6>; 9) Mora, 2004) <7,6>; 10) Acleto et al.,
1978:<3>; 11) Behre, 1961:<3>; 12) Behre, 1956:<5>; 13) Cassie, 1974:<3>; 14)
Godinez et al., 2001:<3>; 15) Mora et al., 2004:<3>;

1,9) Michoacan, 1,9,14) Nuevo Ledn, 1,9,14) Oaxaca; 9,15) Lago Chapala, Jalisco,
MEXICO:; 2,3) Buenos Aires; 3) Patagonia, San Luis, Cérdoba, ARGENTINA; 4) New
York; 5) Colorado; 6) North Carolina, EU; 7) SUECIA; 8) Titicaca, BOLIVIA; 10)
Arequipa, Lima, PERU; 11,12) Bremen, ALEMANIA; 13) NUEVA ZELANDA;
1,2,4,8,9,12,13,14,15) lagos; 1) charcos; 4) arroyo; 5) lagos alpinos; 11) rios;
1,2,4,5,8,9,11,13,14,15) planctonica; 1) perifitica; 4) en detritus flotantes;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Anabaena flos-aquae segiin Desikachary 1959

22, Anabaena flos-aquae (Lyngh.) Brél. ex Born, et Flah,

Brébisson, in Bréb. et Godey, Algues des environs de Falaise, 36, 1835:
Bornet wid Flahault, Revision des Nostocacées hétérocysiées, 228, 1888 ; Forti

in De Toni, Sylloge Algarum, 5: 441, 197 ; Frémy, Myxo. d’Afr. équat,
franc., 362, fig. 297, 1929 ; Geitler, Kryplogamenilorn, 8O0, fig. 571a, b, 1932,

Thallus frathy, gelatinous, lubricous, lree-floating, bluish in colour:
trichomes circinate, 4-8 p {commonly 5.5 u) broad, without sheath; cells
ellipsoidal, seldom spherical, as long as broad or longer, 68 & long, mostly
with gas-vacuoles; heterocysts cllipsoidal, 4-9 & broad and 6- 10 @ long;
spore prominently bent, on the outside convex, on the inside steaight, 713 i
broad, mostly 9 p, 20 35 g varely 50 ¢ long, single near (he lietermeyst or
seldom away [rom it, epispore smooth, colourless or vellowish, olien sureowmded
by a wide gelatinous sheath,

Planktonic.—Hlein River near Byn-Dor-Engi and Khyoung-gyi in the
Irrawaddy, Burma (Zeller, 1873a, 180; Theobald, 1883, 23] ; Mont Lake near
Colombo, Ceylon (Skvortzow, 1928, 109): River Hooghly near Calcatia
(Biswas, 1942, 198); in a pool in Madras (4.



Anabaena flos-aquae segin Frémy 1929

4. Anabacna flos-aquae (Lyngb) Bréb, in Bréb, ot Godey, Algues
de Falaise, p. 36, 1835 ; Born. et Flah., Révision, 1V, p. 228, 1888,

Masses spumcuses, pélalineuses, glissanles, fragiles, fAoltantes,
bleualves ; trichomes enroulés, épais de 4-8 (ordinairement 5,56) p,
sans gaines ; arlicles sphériques-comprimeés, aussi longs que larges
ou un peu plus longs, et alors longs de 6-8 u ; hétérocystes un pou
plus gros et un peu plus longs que les articles végétatifs ; spores
courbées, inéquilatérales, mesurant ordinairement 9 % 20 (parfois
-50) p, plus ravement 7 % 15 u, & sommets tronqués, obliques, soli-
tairves ou sériées en petit nombre, ordinairement contigués & un seul
cité des hétérocystes, exceptionnellement i leurs deux ebtés, rvarve-
ment distantes, i épispore lisse, incolore ou jaundtre, parfois entou-
rées ('une enveloppe mugueuse assez large. Trés polymorphe. —
(Fiy. 207).

Hab. : eaux travguilles, formant =ouvent des fleaes d'eao

Distr. geogr. : cosmingulile,

Adrigue @ Madere (e Mendzds) 3 lne Vietorio-Nyvanza (Ostenfeld, Vicieus,
Selwveder) 5 Svassa (Polleloen, Go 5. Weat) ; Tanganiika (G, 5. West),

Gapoy : fond d'une mare pérenne sur la route de Mouila i
Mduendé, piarmi d'autres algues, dans les conditions el avee les espéces
signalées i propos de Cheoveorens turgidus [p. 36] ; 20 décembre
1921 (Le Testu !). — Trichomes épais de 4,5-5 u ; articles longs de
4-56 p 3 spores mesuvant 8-9 3¢ 28-30 4, les unes non contigués, les
autres contiguis de parl el dautire des hétéroeystes. Forme i lours
de spive assez rapprochdés comme d'ailleurs les échantillons de Bré-
bLisson ir hevb, Thuret !

Anabaena flos-aque (Lyngb.) Bréb. Gr.: 500x, Fermi 1929
Frémy 1929
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Anabaena flos-aquae segin Geitler 1930

25. Anabaena  flos-
nquae (Lyngb.)
Bréb., in BrEs. et
Gopry, Alg. Fa-
laige, 8. 36, 18365.

Inkl. Anabaena Lemmermanni P. Richt,, Forsch, Ber, Biol, Stat.
Plon 10, 8. 153, 1003.

Exsikk.: Rapewu., Alg. Eur., Nr. 300, 1336, 1368, 1874, 2064,
2066, 2066b; WrrTR.-NoRDST., Alg. exsicc., Nr. 406, 803.
Trichome zu einem Gallertlager vereinigt, 4 kreisformig,

verschlungen. Zellen meist etwas gekriimmt, ellipsoidisch, sel-

tener kugelig, 4—8, meist 5,6 u breit, 6—8 u lang, meist mit

Gasvakuolen. Heterocysten ellipsoidisch, 4—9 u breit, 8—10 u

lang. Dauerzellen schwach gebogen, an der Innenseite fast

gerade, 6—13 u breit, 20—35 (—50) 4 lang, einzeln neben den

Heterocysten oder in Reihen (,,4. Lemmermanni*), seltener von

ihnen entfernt, mit glatter, farbloser oder gelblicher AuBen-

schicht. — Planktonisch in stehenden Gewissern, oft Wasser-

bliiten bildend; kosmopolitisch. — Fig. 571a, b,

Anabaena flos-aquae (b, A. Lemmermanni)
Geitler 1930
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Anabaena flos-aquae segin Tiffany y Britton 1952

Anabaena flosaguae (Lynghye) DBreelnsson. Cells 48 goin dinmeter,
.-:p]w:ir:ul o nearly so, generally with psendovacuoles: heteroeysts 69 g
in digmeler, .-ilel:l'i{'nl; akinetes 7-13 > 20 50 u, L'}q'“l:!il'f{_’. oflten curved,
sulitary or in series, usually adjacent Lo heleroeysts; triechomes Tree-lloal-
ing, den=ely eoiled ov dcregularely bwistol into Hoeeose ageresates, PLO97,
bgr. L1227,
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Anabaena flosaquae (Lyng-bye) Brébisson
Tiffany y Britton 1952
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Anabaena flos-aquae segin Tilden 1910

W @ A e

aso.  Anabaena flos-aquac {Lyngbye) Brébisson in Brébisson and Godey.

Algues des Environs de Falaise. 36. 1835, Bornet and TFlahault

Revis, des Nostoc, Ann, Sci. Nat. Dot. VII, 7: 228. 1888, De Toni
Syll, Algar, 5@ 441. 1007,

Wolle. Fresh 'Water Algae. 111. Bull. Torr. Bot. Club. 6: 183. 1877
(Trichormus incurvus Allm.). Farlow. Notes on Fresh-Water
Algae. Bot, Gaz B: 225. 1883. wWolle. Fresh-Water Algae 1. 5. =86. 1887,
Bennett. Plants of Rhode Island. 114. 1888 Trelease. The “Working”
of the Madison Lakes. Trans. Wis. Acad. Sci. Arts and Letters, 7: 122. plh

10, f. 4. 1880, Wolle and Martindale, Algae. Britton's Catalogue of Plants -

found in New Jersey, Geol. Surv. N. J. z: 6o6. 1880 Saunders. Proto-
phyta-Phycophyta. Flora of Nebraska, 18. 1894.  Tilden, List of Fresh-
Water Algae collected in AMinnesota during 15g6 and 18g7. Minn. Bot.
Studics. 2: 37. 1808; American Algae, Cent, 111. no. 2gz. 1898, Fanning-
Obscrvations gn the Algae of the St. Puul City Water. Minn. Bot. Studies.
2: 6og. pl. 45 1. 21. 1001, Tilden. American Algae. Cent. V1. no. 576. 1902,
Setchell and Gardner. Algae of Northwestern America. Univ. Calif. Pub.
Bot. 1: 192, 1003 Melson, Observations uwpon some Algae which cause
“\Water Bloom.” Minn. Bet. Srudies. 3: 56, pl 14 £ 3. 1003 Moore and
Kellerman. A Method of Destroying and Preventing the Growth of Algae
and Certain Pathogenic Bacteria in Water Supplies. U. 5. Dept. Agric.
Dureau of Plant Industiry. Bull. 64. 20. 1004. Riddle, Brush Lake Algae.
Ohio Nat. s5: 268. 1005 Clark. Th&i—é.ﬂaphyﬁ: Plankton of Lakes
Aditlan and Amatitlan, Guatemala. Proc. “Biol. Soc. Wash. 21: 08. 1908.
Tilden, Notes on a Collection of Algae from Guatemala. Proc. Biol. Soc
Wash, 21: 155 1008 Buchanan, Notes on the Algae of lewa. Proc.
Towa Acad. Sei. 14: 12, 1998.
- Plate IX. fg. 14

Plant mass irothy, ‘gelatinous, lubricous, foating, bluish in color;
gheaths not present; trichomes 4-8 mic. in diameter, circinate; eells 6-8 mic,
in length, compressed spherical; heterocysts a little wider and longer than
the cells; gomidia 7-13 mic. in diameter, 20-50 mic. in length; curved,
oblique, ineqguilateral, contiguous to or rarely remote from the heterocysts,
often surrounded by a wide gelatinous sheath: wall of gonidium smooth,
colorless or yellowish.

Greenland, (Dirgesen). Rhode Island. Very common. (Bennett).
MNew Jersey. Commaon on stagnant fresh water. {Walle), District of Colum-
bia, Washington. (Moore and Kellerman). Ohio, Brush Lake, Cham-
poign County. ¥ill of 1002 (Riddlel. Wisconsin, Forming a part of a
greenish yellow - um which occurs every heason in greater or less quantity
on Third and Teursh Lakes ¢ Mendota and afonona) during the hot weather

of summer. {140 neel. Minnesota. (Farlow). Floating in abundance on
surface of w: ¢ Cedar Lake, Hennepin County, October 18g7. (Fanning
and Humph: Jity water supply, St. Faul, {Fanning). Forming a pale,

bluish gree: . - an. Spring Park, Lake Minnetonka, Hennepin County.

October 1007 celsond. lowa. “One of the most common of the con-
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stituents of the plankton of many of our lakes at some seasons of the
year. Occurs frequently in the sloughs in the northern part of the
state also.” Jenning's Pond, ncar Boone River; slough, Eagle Grove, 1004

{ Buchanan). Nebraska. Free-swimming, membranaceous, blue-green.
Saunders). Washington. Floating in greart abundance on quict water.
l.ake Union, Seattle. (Gardner). Central America, Very common in all

the phyto-plankton from Lake Amatitlan, Guatemala. Winter of 1905-1906,
(Meek). Very abundant, collected with a surface net. Lake Amatitlan,
Temperature of water 73% January 1906, (Kellerman, Meek and Smith).

Anabaena flos-aquae
Tilden 1910
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Anabaena flos-aquae segiin Starmach 1966

33. Anabaena flos-aquae Brébisson, ex Bornet et Flahault (rys. 760—
766, 772). Tworzy wolnoplywajace plechy zlozone z trychomow
powyginanych i poplatanych ze soba, nickiedy nicregularnie spiralnie
skreconych, otoczonych niewyrazng galaretowata otoczka. Komérki
kuliste, beczulkowate lub cylindryczne, jasnoszaro niebitskozielone,
nickiedy z6ltawozielone, z wodniczkami gazowymi, (2,5)—3—7—E8Np

szerokie, 2,5—11—12 . dlugic; komérki na szczytach trychomow
zackraglone. Heterocysty pojedyncze, interkalarne, kuliste, beczulko-
wate lub podluznie owalne, (2)—5—7—(8,5) p szerokie, 5—8,5—(11)
diugie. Spory pojedyncze lub do 4 obok siebie, owalne do cylindrycz-
nych, niekiedy skrzywione, rozwijaja si¢ obok heterocyst albo z dala
od nich, 5,5—13—(14) i szerokie, (13)—15—35—(557) . dlugie.
Rozmnaza si¢ za pomoca hormogoniéw i spor oraz przez rozpad
trychoméw i plech.

Wystepuje pospolicie w planktonie wéd stojacych, czesto tworzy
zakwity.

Gatunek bardzo zmienny, szezegblnie co do ksetaltu nici § plech, ksztaltu i wielkodei
kombrek oraz ksztaltu i wiclkodci heterocyst i spor. Opisano te? liczne formy wzglednia
odmiany, ktére jednak moina zebraé w trzy formy wyrainicj zdefiniowane. Specialne
studium podwigeil temu gatunkowi Komdrek (1358), jednak mimo to wymaga on dalszych
badar.

Anabaena flos-aquae (wedulug Smitha)
Starmach 1966
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Anabaena flos-aquae segin Prescott 1962

Anabaena flos-aquae (Lyngb.) De Brébisson in
De Brébisson & Godey 1836, p. 36
[A. Lemmermannii P. Richter)
PL 116, Fig. 7

Trichomes planktonic; very flexuous and contorted, sometimes
coiled in an irregular spiral fashion; either solitary or entangled in
a twisted mass. Cells spherical to subeylindric; (4)-5-6-(8)u in
diameter, 6-8-(12)u long; cell contents granular with conspicuous
pseudovacuoles. Heterocysts globose or somewhat »:]m_:rl'-:::;snwjl at the
poles; 7-9u in diameter, 6-10u long. Gonidia cylindrical or suusage-
shaped; solitary, or sometimes in a series, crowded near the center
of a tangle of filaments; usually adjacent to the heterocysts; (6)-8-
12-(13 ) x in diameter, (20)-24-830-(50)u long.

Common in the plankton of hard and semi-hard water lakes;
sometimes producing conspicuous water bloom growths during the
warm summer months, often in association with Microcystis aeru-
ginosa and Gloeotrichia echinulata. Mich., Wis,

Anabaena flos-aquae (Lyngb. De Brébisson)
Prescott 1962
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1.10 ANABAENA HELICOIDEA

Estado actual de la especie

Anabaena helicoidea Bernard 1908

1) Komarek y Komarkova, 2002:<3,6>; 2) Bernard, 1908:<4,6>; 3) Montejano et al.,
2005:<3>;

1) Guanajuato, D.F., 3) MEXICO; 1) INDONESIA; 2) JAVA;

1) lagos alcalinos, 2) estanques artificiales; 1,2) planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion



Anabaena helicoidea segin Prescott 1962

Anabaena helicoidea Bernard 1908, p. 52
PL 116, Fig.8

Trichomes free-floating; solitary or entangled in a group; spirally
twisted throughout their length. Cells ovate or somewhat el-
shaped, with large granules of food reserve, 3.5-8.8u in diameter,
4-5u long. l-lutem?vsls globose, 56 in diameter, 6u long. Gonidia
small, eylindrieal, 5u in diameter, 174 long,

This species is quite similar to A. flos-aquae but is separated pri-

marily on the form of the plant, which is a loose spiral, not a

tangled knot. It also should be compared with A. circinalis which

has gonidia of quite different shape, relatively longer and larger,
Euplankter. Wis.

Anabaena helicoidea Bernard
Prescott 1962
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Anabaena helicoidea segin Komarek y Komarkova 2002

Anabaena helicoidea Bernard 1908 (Fig. 16)

Planktic species, forming blooms in eutrophic reservoirs. It was described from Indonesia
in 1908, but has been overlooked. It is probably a common species with a pantropical and
subtropical distribution. In Mexico. it was collected from the rich phytoplankton in the
lake Quitzeo, state Guanajuato (25 July 1993), and in several lakes in the Chapultepec
park, Mexico D. F. (16 May 1992). At both localities, the pH exceeded 10 and water tem-
perature ranged from 28 to 36 °C.

This species is characterized by irregularly coiled trichomes, lives solitarily or in small
clusters, barrel-shaped cells with aerotopes, and cylindrical-oval akinetes, which develop
distant from heterocytes.

Description: Trichomes solitary or in clusters, free floating, immegularly coiled, distinctly constricted at
cross walls, 5.0-3.5 pm wide: terminal cells do not differ from the intercalar ones. Cells barrel-shaped. + spheri-
cal or slightly elongated (longer than wide), with aerotopes. Heterocytes spherical or widely oval, hyaline, soli-
tary, develop intercalarly, or from apical cells (unipored), 7.0 % 5.2-7.0 pm. Akinetes distant from heterocytes,
usually develop solitarily, when ripe they are cylindrical to elongate-oval with rounded-truncate ends, usually =
25 » 8 pm; akinetes were rare in our material.

Fig. 16.— Anabaena helicoidea: a— typically coiled filaments with heterocytes, akinetes and barrel-shaped cells;

b — detail of an akinete. — Orig.
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1.11 ANABAENA MANGUINII

Estado actual de la especie

Anabaena manguinii (Bourrelly) Komarek 1975

1) Komarek y Komarkova, 2002:<3,6>; 2) Komarek, 2005b:<1,4,6>; 3) Montejano et
al., 2005:<3>;

1) Puebla, 3) MEXICO:; 1,2) CUBA, GUADALUPE, BRASIL;

1) lagos alcalinos, planctonica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion



Anabaena manguinii segun Komarek y Komarkova 2002

Anabaena manguinii (Bourr.) Kom. 1974 (Fig. 19)

Member of rich phytoplanktic communities in freshwater, mesotrophic lakes, in solitary
trichomes, rarely forming small blooms. Known from the Caribbean (Cuba, Guadeloupe),
Brazil, and now Mexico, where there is a perennial population in the non-salty, alkaline,
volcanic lake La Preciosa, Puebla state, central Mexico. Collected twice:; on 24 April 1993
(without akinetes) and on 18 June 1993 (with akinetes). It also occurred, but was uncom-
mon in another volcanic lake, Tecuitlapa in Puebla state (18 June 1993).

Originally described by Bourrelly (Bourrelly & Manguin 1952) as Aphanizomenon
manguinii, because of its narrow trichome ends, and slightly elongated and often hyaline
terminal cells. Komiérek (1974) transferred this species to the genus Anabaena, because
the trichome development is metameric with numerous heterocytes. The final taxonomic
position of the group of planktic “Anabaenas with straight trichomes and narrowed ends™
(comp. Komirek & Kovacik 1989) has yet to be resolved.

Description: Trichomes straight, isopolar, slightly curved or irregularly waved, with up to 4 (3) heterocytes
localized at more or less regular intervals in the tnchome., cylindrical, distinetly constricted at cross walls, gradu-
ally and slightly attenuated toward both ends, 3.5-4.0 pm wide; terminal cells are narmow in well developed tri-
chomes, elongated, rounded at the apex, and sometimes hyaline. Cells barrel-shaped to almost cylindrical, =
isodiametric or slightly longer than wide, with aerotopes. Heterocytes always intercalar, solitary, spherical to
widely oval. sometimes slightly barrel-shaped. with hyaline content when ripe, 6.0-6.5 pm in diameter. Akinetes
develop solitarily, distant from heterocytes; they are spherical with granular content, with hyaline exospore and
smooth surface, 14-17 pym in diameter.
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Fig. 19. — Anabaena manguini: a-b — detail of trichome ends; c—d — pants of trichomes with heterocytes; e — detail
of vegetative cells with serotopes; f— parts of trichomes with spherical akinetes; g — form of filaments. — Orig.
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1.12 ANABAENA OSCILLARIOIDES

Estado actual de la especie

Anabaena oscillarioides Bory ex Bornet et Flahault

1) Forest et al., 1959:<3,6>; 2) Willson y Forest, 1957:<3>; 3) Chapman, 1968; 4)
Ortega, 1984; 5) Kantz y Bold, 1969; 6) Fremy, 1939; 7) Fremy, 1929; 8) Geitler, 1932;
9) Skuja, 1949; 10) Mendoza, 1985:<3>; 11) Guarrera y Kuhnemann, 1949:<3>; 12)
Whitford y Kim, 1971:<3>; 13) Whitford, 1943:<3>; 14) Fremy, 1933; 15) Lam y
Silvester, 1979; 16) Prescott y Croasdale, 1942:<4,6>; 16) Acleto et al., 1978:<3>; 17)
Behre, 1956:<5>;

1,2) Oklahoma; 12) Colorado; 13) North Carolina; 16) Massachusetts, EU; 4,10) Edo.
de México, MEXICO; 6) EUROPA; 7) AFRICA ECUATORIAL; 8) EUROPA
CENTRAL; 11) Buenos Aires, Cordoba, Antartida, ARGENTINA; 16) Lima, PERU:
17) Bremen, ALEMANIA;

1) suelos de pradera; 2) suelos cultivados y de pradera; 4,10,17) lagos; 12) lagos
alpinos; 13) estanques SOmMeros; 16) zanjas;
1,2) edafica; 4,10) ticoplanctonica y epifita; 12) planctdnica; 13) masas gelatinosas;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracién
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Anabaena oscillarioides segin Desikachary 1959

25, Anabaena oscillarioides Bory ex Born. et Flah,

Bory, Dict., class. d’hist, nat., 1: 308, 1822 ; Bornet and Flahault, Revision
des Nostocacées hétérocystées, 233, 1888 ; Forti, in De Toni, Sylloge Algaram, 5:
451, 1907 Frémy, Myxo. d'Alr. équat. franc., 371, hg. 307, 1929; Geitler,
Kryptogamenflora, 886, fig. 567c, 1932 Frémy, Cyano. cotes 'Eur., 1RS,
pl. 61, fig. 5, 1933,

P 71, Fig. 7

Thallus gelatinous, dark green, trichome 426 (generally 5-6) p broad
cells bharrel-shaped as long as broad, or somewhat longer or shorter than hroad,
end cells rounded ; heterocysts spherical or oval, 68 g broad, G-10 @ long;
spores on both sides of the heterocysts; single or 223, at first oval, later rounded

— cylindrical, B-10 g broad (more commonly 10 @), 2040 p loog, CpispoOTe
smooth and pale brown.

In rice-ficlds near Sadivar (Carter, 1926, 268) and in temporary rainwater
pools, Borivli near Bombay {Gonzalves and Joshi, 1943, 37) in Royal lakes,
Rangoon [Skuja, 1949, 43).

Parukutty (1939, 233) recorded a form from Assam (in ponds attached
to dead vegetable matter, Nalbari, Kamrup), which differs in the smaller
hieterncysts and shorter spores (cell 4.9-6.6 p broad, 5 6.8 p long; heterocysts
6 10 pu broad and 5.5-10.5 i long ; spores 6.6-12 @ broad and 15-26.5 p long).

Anabaena oscillarioides Gory (alter Frémy)
Desikachary 1959
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Anabaena oscillarioides segin Frémy 1929

15. Anabaena gscillarioides Bory, Dicl. elass. d’hist. nat., T, p. 308,
1822 ; Born. et Flah,, Révision, 1V, p. 233, 1888.

Masses gélatineuses d'un noir verditre ; trichomes épais de
4,2-6 (le plus souvenl, 5-6) ,, i cellule tevminale arvondie : articles
dolioliformes, aussi longs vu bicn un peu meins longs ou un peu plus
longs que larges ; hétéroeystes sphévigues, épais de 6-8 «, ou ovoides,
épais de 6 x et ayant alors jusqu'a 10 u de long au veoisinage des
spores ; spores jeuncs ovoides, puis nellement eylindriques, solitaives
ou bi- trisérices, i bouls arvondis, conliguis aux hétéroeystes, i déve-
loppement centripéte, épaisses de 8-10 (le plus souvent 10) g, longues
de 20-1) u, & épispore lisse, un peu Tuligincuse &4 maturité, —
(Fig. 307).

Hab., : conx dowces teanguilles ;o parfois caonx sawmdicoes ot thermales,

Distr. géoar. : co=mopaolite.

Alrique : Algévie (Guuthive Licvee) 5 Mavoe, Babat (Moueet 1 o, insil)
Egvpte, Bivket Queun [vae, feneis Lenan, 5 ceass, teich, 280 w0 ; longe spor,
10-17 g, lar. 846 u] (G S West)  Alvigque orientale allemande (Esmareh,
Schrowoder) § Madogasenr, Marvovouy (Percicr de la Bdithic ! loc. inéd.).

Afrigue équatoriale frangaise : & rechercher.

Cette espéce trés polymorphe présente de nombreuses variations,
en particulier dans I'épaisseur de ses trichomes (2-7 ), la longueur
de ses hétévocystes (1-B u), celle de ses spores (jusqu'a 70 u), la
forme des cellules apicales parfois coniques-aigués, mais ses spores
sont toujours exactement cylindriques et sans rétrécissement médian.

Anabaena oscillarioides Bory
Frémy 1929
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Anabaena oscillarioides segin Geitler 1930

18. Anabaena oscillarioides Bory, Dict. class. d’hist. nat. I,
8. 308, 1822,

Exsikk.: RaBeni., Alg. Eur.,, Nr. 130, 314, 631, 1254, 1832,
1913, 2156; Phyo. univ., Nr. 481; Phye. Marchica, Nr. 88,
Trichome zu einem schleimigen, schwarzgriinen Lager ver-

einigt. Zellen tonnenformig, 4—06 u (meist 5—6 u) breit, so lang

wie breit oder etwas linger oder kiirzer. Endzelle abgerundet.

Heterocysten kugelig oder oval, 6—8u breit, 6—10pu lang.

Dauerzellen zu beiden Seiten der Heterocysten, einzeln oder zu
2—3, anfangs oval, spiter abgerundet-zylindrisch, mit glatter,
blaBbrauner Aullenschicht, 8—10 u breit, 20—40 u lang. — An

Wasserpflanzen in Siimpfen, Teichen usw., manchmal in Ther-

men; kosmopolitisch. — Fig. 667e.

Zu dieser Art wurden verschiedene Varietiten mit spitz-
kegeliger Endzelle gestellt, die richtiger bei A.lorulosa ein-
zureihen sind.

Anabaena oscillarioides
Geitler 1930
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Anabaena oscillarioides segin Novelo
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Anabaena oscillarioides segun Tiffany y Britton 1952

5. Anabuena oseillurioides Bory. Cells barrel-shaped, 4-6 g broad, with
rounded end cell; heterocysts 6-8 X 6-10 g, rounded or ovoid; akinetes on
both sides of the heterocysts, single or in groups of 2-3, oveid to cylindric,
smooth and yellow-brown, 8-10 X 20-40 u; trichomes forming dark-green
gelatinous masses. PL. 99, fig. 1137, :

Anabaena oscillarioides Bory
Tiffany y Britton 1952
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Anabaena oscillarioides segun Tilden 1910

326, Anabaena oscillarioides Bory. Dictionnaire Classigue d'Histoire Natu-
relle. 1: 3of. 1822, Bormet and Flahault, Revis. des Nostoc, Ann,
Sei. Nat, Bot. V11, 7: 233. 1888, De Toni. Syll. Algar. 5: 451. 1907,

Wood, Contr. Hist. Fresh-Water Algae North America. g4o. pl. 3. f 1.
a, b 1872, (Cylindrospermum flexuosum Rab.). Wolle.
Fresh-Water Algae U. 5. 29z pl. 100. 1. 13. 1887 Bennett. Plants of
Rhode Island. 114. 1888 Wolle and Martindale. Algac. Britton’s Cata-
lugue of Plants found in New Jersey. Geol. Surv, N. J. 2: 6oy, 1880, Til-
den, American Algae. Cent. 1. no. 87. 1894 Saunders. Protophyta-Phyco-
phyta. Flora of Nebraska. 10, 1804 Tilden. List of Fresh-Water Algae
eollected in Minnesota doring 18g4. Minn, Bot. Studies. 1: 236, 1895, Col-
lins. Algae. Flora of the Blue Hills, Middlesex Fells, Siony and Heaver
Prook Reservations of the Metropolitan Park Commission, Massachusetts,
128, 18g6. Setchell. Notes on Cyanophycene, 111, Erythea 7: 51. 1809,
Collins, Holden and Setchell, Phyc. Bor.-Am. Fasc, 14. no. 656. 1900; Fasc.
10, no. G0F. 1902, Kellerman. FProposed Algological Survey of Ohio,
Ohio Nat. 2: 222. 1902 Setchell and Gardner. Algae of Northwestern
America. Univ. Calif. Pub. Bot, 1: 192, 1903, Collins. Phycological Notea
of the late Isane Holden.—11. Rhodora. 7: 236. 1005,

Plate IX. hg. 20

Flant mass gelatinous, dark green; trichomes 4.2-6 mic. in diameter,
with rotund apical cells; cells barrel-shaped, cequal to the diamcter in length,
or a little shorter or longer: heterocysts 6-8 mic. in diameter, spherical,
ar 6 mic. in diameter and 1o miec, in length, oveid; gonidia 8-10 mic. in
diameter, 20-40 mic. in length, when young ovoid, finally becoming espe-
cially cylindrical, solitary or in series, with rounded apices, contiguous to
the heterocysts, developed centripetally; wall of gonidium smooth, in ma-
ture specimens very pale soot-colored,

Massachusetts. On dead leaves, in swamp near Bear's Den Path, Middle-
sex Fells. (Collins). Wood's Hole, (Humphrey and Miyabe). In still water.

West Falmouth, August 1806, (Humphrey). Rhode Island. Roger
Willianms Park. (Bennett). Connecticut, Pool below Factory Pond,
Bridgeport. (Holden). New Jersey. ln brackish ditches. (Wolle).

Pennsylvania. “In a dark little grotto, formed-by shelving rocks." Reading
Railroad, just above the Flat Rock tunnel; on wet ground by a horse-trough,
near west end of upper bridge at Manayunk; on banks of Schuylkill River,
in vicinity of Philadelphia. (Wood). On dripping rocks and on wet ground,.
{Wolle). Ohio. (Kellerman), Illingis. Evanston. (Johnson). Min-
nesota. Second Creck, Lake City, Wabasha County., Scptember 1804.
South Dakeota. In a slongh. Elm River, cight miles north of Aberdeen, May
1896, (Griffiths). Mebraska. In a small ereek near Lincoln. (Saunders).
Montana, Helena, {(Kelscy). Washington. On moist bank near bicycle
path, Madrona Park, Seuattle. May 1gor; floating on pools and lakes, or
on moist ground, Coupeville, Whidbey Island; Port Townsend. (Gardner).
California. San Francisco., (Setchell).

Anabaena oscillarioides
Tilden 1910
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Anabaena oscillarioides segin Starmach 1966

o r:':ﬂ z‘?ﬁ'};ﬂ«:‘_‘-‘ﬂ; r::t]‘.li;lnﬁaidm Bory frys._ 751). Plechy galaretowate,
tak dhugie jak HZﬂmkchEbESu#kiEi:m;i blindr?l?rki beczulkowate,
;g:::z‘ﬁ';_z?g': ﬂ‘ﬁ':;i; é-letcrnc}rsly Kuliste albo :;E}:zﬂn:fcgita;:
e o kratomym Koo g, bt Do - Jor
ulcr::nc po obu Slrunachpf?ﬁcgcﬁct. nEpel dvie fub trzy razem,
Brpbi:ﬂwmc W wodach stojacych na roslinach wodnych, takze na
pmﬁ:;:;‘::‘ pﬁg;lur lecz bardzo zmienny, obejmuje wiele form, z ktbrych crestsze

*
y Eﬁaaaﬁglﬂﬂﬂﬂmwno

Anabaena oscillarioides (wedulug Kossinskiej)
Starmach 1966
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Anabaena oscillarioides segiin Prescott 1962

Anabaena oscillarioides Bory 1822, p. 308
Pl 117, Figs, 8-10
Filaments straight, or entangled in a thin gelatinous Jayer or soli-
tary. Cells barrel-shaped or truncate-globose, 4—6x in diameter,
7.8-8u I-:m%n Heterocysts round or ovate; 6-8u in diameter, (6)-
19]‘2_![ l:l}p m:g{. Gﬂilidiu eylindrical; developing on both sides of
e heterocyst (rarely on one side only ); 8-10-(15.2)u in diameter,
20-40-(76)u long, £ el
Spores in our specimens are larger than those originally described
for this species.
Fﬂrmin‘f thin films on submerged aquatics, or subaerial in swampy
places an along margins of lakes. Mich., Wis.

Anabaena oscillarioides Bory. 8 y 9 mature spore showing puntate wall
Prescott 1962



1.13 ANABAENA PLANCTONICA

Estado actual de la especie

Anabaena planctonica Brunnthaler 1903

1) Samano, 1933:<4>; 2) Guarrera y Kuhnemann, 1949:<3>; 3) Hortobagyi, 1963:<4>;
4) Obeng-Asamoa et al., 1980:<3,6>; 5) Mora, 2004) <7,6>; 6) Thomasson,
1965:<3,6>; 7) Alvarado, 2003:<3>;

1) D.F.; 5) Lago Chapala, Jalisco, Michoacan; 7) Zirahuén, Michoacan, MEXICO:; 2)
Cérdoba, ARGENTINA; 3) Buzsak, HUNGRIA; 4) Lago Volta, GHANA; 6) Lago
Kariba, ZAMBIA, ZIMBABWE;

1,4,5,6,7) lagos;

1,3,5,6,7) planctonica; 4) perifiton; 4) lignicola;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Anabaena planctonica segin Geitler 1930

. Anabaena  planctonica
Brunnth., Sitz. Ak. Wiss.
Wien, 112, Abt. 1, S.4,
1903.

Trichome einzeln, frei-
wimmend, gerade, mit
—30 u weiter, oft zer-
sBender Gallerthiille. Zellen
gelig oder kurz - ellipsoi-
ch, 9—156u breit, bis 10u  Fig. 562. Vér;ﬁ;fng planclonica, nach
g, manchmal mit Gas- -
cuolen. Heterocysten 4 kugelig, 10—14 p grof3. Dauerzellen
ist von den Heterocysten entfernt, ellipsoidisch oder kugelig,
—20 u breit, 15—30 u lang. — Planktonisch in Seen; Europa,
sinasien, Nordamerika. — Fig. 562.

Die Dauerzellen sind typischerweise ellipsoidisch; G.M.Smith
id in den Seen von Wisconsin eine Form mit kugeligen
uerzellen. _ _

Zu dieser Art ist wohl 4. limnetica G. M. Smith (Bull. Torrey
t. Cl. 43, S. 481, Taf. 26, Fig. 27, 1916) zu zahlen. Sie unter-
ieidet sich ausschlieBlich durch die etwas langlicheren Dauer-
len.

Geitler 1930
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Anabaena planctonica segiin Prescott 1962

Anabaena planctonica Brunnthaler 1903, p- 292
Pl 118, Figs. 1-3 :

Trichomes solitary, free-floating, inclosed in a wide gelatinous
sheuth;_cells barrel-shaped or spherical, 9-15u in diameter, 6.5-10x
long, wfth pseudovacuoles; heterocysts spherical, with luteral *wings’
of mucilage, 9—114 in diameter; gonidia ellipsoid, 10144 in diam-
eter, 15—30u long, near or remote from the heterocysts,

Plankter; in lakes, Wis.,

Anabaena planctonica Brunnthaler
Prescott 1962
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1.14 ANABAENA PORTORICENSIS

Estado actual de la especie

Anabaena portoricenses Gardner 1927

1) Garcia y Tavera, 2002:<3>; 2) Garcia y Tavera, 1998:<4,6>; 3) Komarek,
2005b:<4,6>;

1,2) Lagunas Zempoala, Morelos, MEXICO; 3) CUBA, PUERTO RICO;
1,2) lagos; 3) charcos; 3) arrozales;

1,2) planctdnica; 3) metafitica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Anabaena portoricenses segun Geitler 1930

48, Anabaena portoricensis Gardner, L. c., 8. 62, Taf, 12, Fig. 14.

Trichome 7—8 u breit. Zellen tonnenfdrmig oder zusammen-
gedriickt-kugelig (nach der Abbildung abgerundet-zylindrisch).
Endzelle halbkugelig oder stumpf-kegelig, meist schmiiler als
die anderen Trichomzellen, Heterocysten 10 breit, kugelig.
Dauerzellen breit-ellipsoidisch, 10 g breit, ca. 15 lang, neben
den Heterocysten. — Porto Rico. — Fig. 680¢.

IT. Dauerzellen deutlich linger als breit (ellipsoidisch oder
zylindriseh).

Anabaena portoricenses
Geitler 1930
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1.15 ANABAENA SOLITARIA

Estado actual de la especie

Anabaena solitaria (Brunnthaler) Komarek in Komarek et Ettl non Kleb
1) Ortega, 1984; 2) Mora, 2004) <3,6>; 3) Mora et al., 2004:<3>;

1) D.F., México; 2,3) Lago Chapala, Jalisco, Michoacan, MEXICO:

1) canales, lagunas; 2,3) lagos;

1,2,3) planctonica; 1) epifita;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Anabaena solitaria segun Geitler 1930
= Anabaena catenula Geitler 1930

Syn.: Anabaena solitaria Klebahn, Flora, 8. 270, Taf. 4,
Fig. 25, 1805.

Trichome einzeln, freischwimmend, 8p breit, mit Gas-
vakuolen. Dauerzellen einzeln (immer 1), an einer Seite oder an
beiden Seiten der Heterocysten oder von ihnen entfernt,
9—10x 28—36 4. — Im humusreichen ,,Kleinen Uklei-See",
Ostholstein.

Geitler 1930
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Anabaena solitaria segun Starmach 1966

9. Anahaena solitaria Klebahn (Anabaena planctonica Brunthaler,
A. limnetica G. M. Smith, A. Scheremetievii Elenkin) (rys. ?23—?1311.
Mici pojedyncec, wolnoplywajice, oloczone be:r:hurwnq, ra:r.pl:.rt:m_]:_[cu
si¢ galarctky do 30 p szeroka (widoczng dupmm po z;tbar_!.wcn!ll}v
Trychomy rowno szerokie, proste lub powyginane. Komérki kuliste

lub krétko beczulkowate (6,5)
ulk 2 103)—B—I13,5—(15) 1 52 i —4—
|l,-;r_.:h{; 1.31]{:; dll.!gr;. ziclonawe, z wodniczkami ;'ui:uw;::?ih:;afiz tach
Gy :?6;%!0“. _Hﬂlf:rncyst}r pojedyncze, p;nwic k:;iztc
pujcd:.:nczc ok :ZI-'- Srednicy. Spory bez Zwigzku z hcterucystalmi'
Po 2—3—(5) obok siebie, kuliste do prawie «\:;.r[im:lr].rn::zII

nych, ma szczytach zwes
dlugie, “herane

Wystepuje pospolicic w planktonie wéd stojacych

Gatunek bardzo zinienn
! ¥, szezegdlnie co do ks i i
- { zlal wymiard :
:.”."?" najrozmaitszymi nazwami, Wirsd lice ,-chtu for orow spor. Opisywany
wyrbinié jedynic trzy dobree okredlone nych form modna zy Komirkiem

12—26 szerokie, (127)—15—37 I

_
NELEEERENY X
A NG R o
AN ST Sl A

Anabaena solitaria f. solitaria (wedlug Kelbahna)
Starmach 1966

Anabaena solitaria f. solitaria (wedulug Skuji)
Starmach 1966
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1.16 ANABAENA SPIROIDES

Estado actual de la especie

Anabaena spiroides Klebahn 1895

1) Ortega, 1984; 2) Martinez y Corigliano, 1989:<3>; 3) Guarrera, et al., 1968:<4>; 4)
Guarrera y Kuhnemann, 1949:<3>; 5) O'Farrell, 1993:<3,6>; 6) Whitford, 1958:<3,6>;
7) Lazzaro, 1985:<3,6>; 8) Hortobagyi, 1955¢:<3,6>; 9) Hortobagyi, 1959¢:<3>; 10)
Hortobagyi, 1963:<4>; 11) Obeng-Asamoa et al., 1980:<3,6>; 12) Mora, 2004) <7,6>;
13) Acleto et al., 1978:<3>; 14) Behre, 1961:<3>; 15) Behre, 1956:<5>; 16) Mora et al.,
2004:<3>; 17) Sladecek y Vilaclara, 1993:<3>;

1) Hidalgo; 17) Patzcuaro, Michoacan, 1,12) Michoacan; 12,16) Lago Chapala, Jalisco,
MEXICO:; 2) Cérdoba; 3,5) Buenos Aires; 4) Cordoba, ARGENTINA; 6) North
Carolina, EU; 7) Titicaca, BOLIVIA; 10) Buzsak; 8,9) HUNGRIA; 11) Lago Volta,
GHANA; 13) Loreto, PERU; 14,15) Bremen, ALEMANIA,;

1,2,5,14) rios; 1,3,6,7,9,11,12,15,16,17) lagos; 1) lagunas salobres; 6) estanques; 8,10)
estanques de peces;
1,3,5,6,7,10,12,14,16,17) planctdnica; 11) perifitica; 11) lignicola;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Anabaena spiroides segun Desikachary 1959

2. Anabaena spiroides Klehalin

Flora, 80:125, pl. 4, figs. 11-13, 1895; Forti in De Toni, Sylloge Algarum,
5: 445, 1907 ; Frémy, Myxo. ' Afr. équat. lranc., 361, hig. 296, 1929; Geitler,
Kryptogamenilora, 881, 1932,

Pl 71, Fig. 9

Trichome single, free-floating, regularly spirally coiled, with thick and
mucilaginous sheath, spirals 45-54 12 broad and 40-50 p distant ; cells spherical,
6.5 -8 p broad, mostly somewhat shorter than broad, with gas-vacuoles;
heterocysts subspherical, 7 ¢ broad ; spores at first spherical, later elongate,
slightly bent, in optical longitudinal section hexagonal, next o the heterocyst
or away lrom it, 14 g broad.

Plankionic in tanks and rivers. — Tank Kalawewa, Balaluwewa and
Neravieawewa near  Dumbulla, Senadiniya-gewawewa near  Haberane,
Ceylon (Crow, 1923b, 143); Umdas Sagar, Hyderabad (Ghousudding 1936,
150) ; River Hooghly, Calcutta (Biswas, 1942, 198); Rangoon and Kyauktan
in Burma (Skuja, 1949, 43).

A. spiroides v. crassa (after Smith, G.M.)
Desikachary, 1959.
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Anabaena spiroides segun Frémy 1929

3. Anabaena spiroides Klebh., Flora, Bd. 80, 1895, p. 268, PL 1V,
fig. 11-13.

Trichomes solitaires, entourés d’une gelée muqueuse difficile-
ment visible, épais de 6,5-8 u, réguliérement spiralés ; tours de
spires larges de 40-50 u ; articles subsphériques ; hétérocystes de
méme forme que les articles végétatifs, mais un peu plus petits :

spores sphériques, épaisses de 14 u, contigués aux hétérocystes. —
(Fig. 296).

Hahb. ; caux stagnantes, planctonique.
Distr. géogr. : Europe ; Amérique du Nord ; Indes.
Alrlque : Victoria-Nyanza (Virieux).

Afrigque équatoriale frangaise : i rechercher.

Espece trés variable ; les tours de spirve peuvent étre plus su
moins larcges, plus ou moins rapprochds, les eclhiles courtes et dolio-
liformes 18-9 7 2-05 u) ot les spores oviales mesurvant alors 9 57 165 o
(var. talyschensis Woronich., Algae nonnullae novae ¢ Cauciaso 1, in
Not., Svsl. Inste Ceypls Hoetl, Bol, Petvopolitani, 0 L 1925, po 100) ;
ou bien encore les trichomes peuvent elre ¢pais de L1-11 4, enlourés
d'une  gaine  dpaisse et porter des  spores  ovales  mesurant
2025 0 2T-12 0 (vaore, erassa Lemm., Beite. Kenntn, Planktonalg. 11,
in Bot. Centralbl,, LXXVI, 1898, p. 155).
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Anabaena spiroides segun Geitler 1930

11, Anabaena spiroides Klebahn, Flora, 8. 25, Taf. 4, Fig.11—13,
1894, '
Trichome einzeln, freischwimmend, regelmifig schraubig ge-

wunden, mit dicker, kaum sichtbarer Gallerthiille. Windungen

45—54 p weit und 40—50 p hoch. Zellen fast kugelig, 6,6—8 u

breit, meist etwas kiirzer als breit, mit Gasvakuolen. Hetero-

cysten fast kugelig, 7p breit. Dauerzellen anfangs kugelig,

spiter linglich, schwach gekriimmt, im optischen Lingsschnitt
fast sechseckig, neben den Heterocysten oder von ihnen entfernt,
14 p breit. — Planktonisch in stehenden Gewiissern, oft Wasser-

bliiten bildend; wohl kosmopolitisch.
Windungen 20—25 p weit, 10—15 u hoch.
Zellen 7—8p breit. Unreife Dauerzellen
kugelig, von den Heterocysten entfernt,
14 o breit. — Norddeutschland. :

Anabaena spiroides Var. Crasa Nach G. M. Smith.
Geitler 1930

99



Anabaena spiroides segun Starmach 1966

3. Anahaena spiroides Klebahn (rys. 711—713). Nici pojedyncze,
wolnoplywajace, otoczone bezbarwna, rozplywajgca si¢ galareika,
bez barwienia raczej niewidoczna. Trychomy zwykle regularnie spiral-
nie skrecone, skretow u formy typowej 2—I13, o szerokodci 45—54
i odstgpie pomigdzy nimi (wysokoéci) 40—50 p. W ogblnosci skrety
spirali u tego gatunku majy 2—80 p szerokoéci i (10)—20—90 . wy-
sokodci, 53 zatem nieregularne. Komarki wegetatywne prawie kuliste,
6,5—8 i szerokie, kwadratowe lub nieco krotsze od szerokodci,
z licznymi wodniczkami gazowymi. Wedlug Komirka (1958) wymiary
komoérek wynoszg 4—12,5 % 6—14—(15) p. Heterocysty kuliste, inter-
kalarne, 6,5—14—(177) . érednicy. Spory za mlodu kuliste, potem

Anabaena spiroides f. spiroides (a hererosista, b spora) (wedkug Komarka)
Starmach 1966
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Anabaena spitroides segin Prescott 1962

Anabaena spiroides Klebahn 1895, p. 268

Trichomes spiral, solitary, inclosed in a thin mucilaginous sheath.
Cells spherical or compressed-spheroidal, 6.5-8u in diameter. Hetero-

cysts spherical, slightly smaller than the vegetative cells, Gonidia .

spherical, 14u in diameter; adjacent to the heterocysts.
Typical form not reported from our region.
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1.17 ANABAENA THERMALIS

Estado actual de la especie

Anabaena thermalis (Thore) Bory
1) Ortega, 1984;
1) Sinaloa, MEXICO;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Anabaena thermalis segiin Geitler 1930

2. Anabaena thermalis Vouk, Jugoel. Akad. Znan, Zagreb 5,
S. 106, 1916.

Lager fest, intensiv griin; Fiden sehr dicht verflochten, meist
gerade, ohne Scheiden, Zellen 2,6—3 u breit, rechteckig,
3,6—4 u lang, an den Querwiinden deutlich ein-
geschniirt; Endzelle kegelig. Heterocysten ,,oval®, 3 u
breit, 5 lang. Dauerzellen in Reihen, oval, 6-—9y breit,
7—11p lang, mit glatter Membran, von
den Heterocysten entfernt. — In einer
Therme bei 45° C in Kroatien.

Eine morphologisch sehr éhnliche
Form beschreiben SercrELL und GaRrDp-

NER als A. propingua (Univ. Cal. Publ.
Bot. 8, S. 90, Taf. 8, Fig. 9, 1919):

Lager diinn, blaugriin. Trichome
gebogen, 2,6—3 u breit, ohne deutliche
Scheiden. Zellen fast quadratisch, 1,8
bis 3 u lang, zylindrisch, an den Quer-
winden deutlich eingeschniirt. End-
zelle kegelig. Heterocysten fast kugelig

s zylindrisch, 3,6—4,5pu breit, 6—7p lang. Dauerzellen
ungefihr kugelig bis breit-ellipsoidisch, 5,6—7 u breit, 7—9 u
lang, von den Heterocysten entfernt, mit glatter, farbloser
Membran. — In einem Salzwassersumpf an der kalifornischen

Kiiste (ausgegeben als A.variabilis in Phyc. Bor. Am., Nr.
1209.)
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1.18 ANABAENA VARIABILIS

Estado actual de la especie

Anabaena variabilis Kiitzing ex Bornet et Flahault

1) Ortega, 1984; 2) Durrell, 1962:<3>; 3) Aboal y Llimona, 1989:<3> 4) Aboal,
1989b:<3,6>; 5) Aboal, 1988d:<3,6>; 6) Desikachary, 1959; 7) Tiffany y Britton, 1952;
8) Prescott, 1962; 9) Fremy, 1929; 10) Geitler, 1932; 12) Casco y Toja, 1991:<3>; 13)
Mendoza, 1985:<3>; 14) Guarrera y Kuhnemann, 1949:<3>; 15) Whitford y
Schumacher, 1963:<3,6>; 16) Andrade, 1995:<6,9>; 17) Acleto et al., 1978:<3>; 18)
Alvarado, 2003:<3>; 19) Behre, 1961:<5>; 20) Boddi et al., 1970; 21) Mohsen y
Bokhary, 1969:<3,6>;

1,13,16) Edo. de México; 18) Zirahuén, Michoacan, MEXICO:; 2) California; 15)
Carolina del Norte, EU; 3) Jaén, Albacete, Alicante; 3,4,5) Murcia; 12) Presa la Minilla,
ESPANA; 14) Buenos Aires, Cordoba, ARGENTINA; 17) Lima, PERU; 19)
ALEMANIA; 21) ARABIA SAUDITA;

1,13,16,18) lago; 2) suelos desérticos; 3,19) rios; 5) cursos de agua alcalina dulce
bastante mineralizada; 12) presa; 15) corrientes;
1,13,16,18) planctonica; 1,13) epifita; 2) edafica; 3,12) bentos; 5) sobre plantas
acuatica, en especial carofitas;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Anabaena variabilis segun Desikachary 1959

19, Anabaena variabilis Kitzing ex Born, et Flah,

Kitzing, Phyc. gene., 210, 1843; Bornet and Flahault, Revision des
Nostocacées hétérocystées, 296, 1888 Forii in De Toni, Sylloge Algarum, 5:

437, 1907; Frémy, Myxo, d'Afr. équat. franc., 360, fig. 294, 1929; Gritler,
Kryptogamenflora, 876, fig. 58, 1932,

= A. indica Zeller, Algae collecied in Arracan ele, J. Asiatic, Soc,
Bengal, 42: 18734, non Beck.

Pl. 71, Fig. 5

Thallus gelatinous, dark-green ; trichome without any sheath, Mexuous,
4-6 p broad, more often 4.2-5 i broad slightly constricted at the eross-walls,
end-cells conical, obtuse ; celly barrel-shaped, sometimes with gas-vacuoles,
2.5-6 p long; heterocysts spherical or oval, 6 u broad, up o 8w long ; spores
formed centrifugally, not contiguous with the heterocysts, Barrel-shaped, in
series, 7-9 (—11) p broad, 8- 14 u long, epispore smooth, or with fine necdles,
colourless or yellowish brown.

On brackish mud, on damp soil, in stagnant pools, streams and rivers.
Akyab, Ye-tho-choung stream, Pegu (Zeller, 1871a, 180; 1873b, 171 Theo-
bald, 1883, 23), and Rangoon (Ghose, 19275, 241) in Burma : Simla (Ghose,
1924, 341); Thana near Bombay (Dixit, 1936, 101} ; Caleutta and River
Hooghly near Caleuna (Banerji, 1938, 100; Biswas, 1942, 198): Lahore in
Pakistan (Ghose, 1924, 341; Singh, H. D, 1933, 106).

The heterocysts in the Indian material are 45-7.5 p broad and 6 o
long. Ghose (1927h, 241) reports this alga from Rangoon and according o
him the spores were immature (5-6 p broad and 6-7 it long). Fritseh (1149,
144) thinks that this probably is not a A sariabilis on account of the short
akineics,

Rao, C. B. (1936, 171) reports a form of this species which differs from
the type in the thinner trichomes, eylindrical spores and heterocysis of variable
dimensions — trichomes 2.5-6 i broad, cells 2.5-6 p long, heterocysts 4.5-7.1
broad and 6.3-9.6 p long, spores 6-8.5 w broad and 6.5-11.5 long. Fritseh
(1948, 155) consiclers this as not very dilferent from the type.

A. variabilis Kutz. (after Frémy)
Desikachary, 1959
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Anabaena variabilis segun Desikachary 1959

Trad. por E. Novelo
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Anabaena variabilis segin Frémy 1929

1. Anabaena variabilis Kiitz., Phye. gen., p. 210, 1843 i Born.
et Flah., Révision, 1V, p. 226, 1888,

Masses gélatincuses oy muqueuses, d'un vert noirfitre : tri-
chomes flexucux, épais de 4-6 m e plus souvent de 4,2-5 p, ordi-
nairement dépourvus de gaine, a cellule terminale conique, obluse :
articles dolioliformes, longs de 2,5-6 x, ou subcarrés, peu rétrécis
au niveau des articulations : hétérocystes sphériques ou ovales, épais
de 6 4, longs de 8 #oau plus ; spores non contigues aux hétérocysles,
& développement centrifuge (1), sériées en grand nombre, ovales, i

(1) Barnet et Flohault (Révision, IV, p. 178) appellent déveluppenieal centri-
fupe des spores, eelui qui eommence par lea articles nltués au milicu de fa (T
ton de trichome limitce par deux hdtdroeyales et s'étend progressivement vers
teux-cl ¢ ddveloppement eenlripette, eelul gul délinte bar les articles contigus aux
hétérocystes oL s'dlend peu & peu A des articles de rlus en plus éloignda,

extrémités tronquées, mesurant 7-9 X 8-14 4 ; tégument des spores

mires lisse, d'un jaune brunatre. — (Fig. 294).

Hab. ; terre humide ; eaux tranquilles, douces ou saumitres, flottant

librement, .
Distr. géogr. : cosmopolite.

s O il 1) Aledr i Montugne,
Alrique : Egyple (Hansgivg, Drunnthaler) § Algérie (Durieu,
Krl:mﬂ':"?} J\Il‘il!;llu[uriuutulu allemande (Esmarch) ; Afvigque australe (Meny-

hardt).
Afrique équatoriale francaise : & rechercher,

Anabaena variabilis Kutz,
Frémy 1929
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Anabaena variabilis segun Geitler 1930

5. Anabaena variabilis Kiitz., Phyo. gen., 8. 210, 1843.
emend. GEITLER: incl. Anabaena hallensis (Jancz,) Born. et Flah.
Exsikk.: Rasend., Alg. Eur., Nr. 204, 2337; WrrTR.-NORDST.,

Alg. exsico., Nr. 186, 681.

Trichome zu einem gallertigen, schwarz.griinen Lager ver-
einigt, meist ohne Gallerthiille, verschiedenartig gekriimmt.
Zellen tonnenftrmig, manchmal mit Gasvakuolen (nach Kre-
BAHN), 4—6 u breit, 2,6—6 u lang, an den Querwinden schwach
eingeschniirt. Endzelle abgerundet-kegelig. Heterocysten kugelig
oder linglich, 6 breit, bis 84 lang. Dauerzellen von den
Heterooysten entfernt, tonnenformig, in Reihen, 7—8(—11 u,
f. erassa Woronich.) u breit, 8—14 u lang, mit glatter oder fein
stacheliger, farbloser oder gelbbrauner Membran, — Auf feuchter
lrde und in stehenden Gewissern, festsitzend oder freischwim-
mend, auch in Salzwasser; kosmonolitisch. — Fig. 558.

Der einzige Unterschied zwischen 4. varia-
bilis und hallensis liegl in der rlatten bzw.
foin stacheligen Dauerzell-
membran. Nach den experi-
mentellen Erfahrungen von
CanaBarUs ist die Zusam-
menziehung geboten., in
Unterschied in der Fiarbung
der Membran besteht nicht:
bei A. allensis soll sie nach
der Diagnose farblos, bei
A. variabilis broun  seing
Srusa fand aber auch bei
A. hallensis braune Dauer-
zellen.

Zu A variabilis mul auch
die Form gestellt werden,
wolche Cawapbarvs (Pflan-
zenf., H. 13, 8. 40, Fig. 15,

1929) als

Anabaena variabilis Nach Frémy
Geitler 1930
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Anabaena variabilis segun Prescott 1962

Anabaena variabilis Kuetzing 1843, p. 210
Pl 118, Figs. 9, 10
Trichomes entangled in a gelatinous plant mass, on damp soil, or
Hoating entangled among other algae. Cells compressed-globose,
3.7-4-(6.5)p in diameter. Heterocysts globular or ovate; 5.5-5.8-
(8)p in diameter, 5.8-6.5x long. Gonidia ovate; in series; remote from
the heterocysts; 6.8-9y in diameter, 7.5-8.2-(14 )« long,
In seeps and ditches. Mich., Wis.

Anabaena variabilis Kuetzing
Prescott 1962
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Anabaena variabilis segin Presscott 1962

Trad. E. Novelo
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Anabaena variabilis , segin Tiffany y Britton 1952

3. Anabaena variabilis Kuetzing. Cells 4-6 X 2.5-6 g, barrel-shaped;
heteroeysts rounded or elongate, about 6 X 8 g3 akineles 7-9 X 8-14 4,
barrel-shaped, remote from the heteroeysts, generally in series, smooth
and vellow-brown; trichomes variously bent, usually without sheaths,
forming dark-green, gelatinous masses. L. 98, fig. 1132, '

Anabaena variabilis Kuetzing.
Tiffany y Britton 1952
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Anabaena variabilis , segiin Tiffany 1952

Trad. E. Novelo
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Anabaena variabilis Kutz,
Frémy 1929
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Anabaena variabilis segun Tilden 1910

347. Anabaena variabilis* Rucizing. Phye. Gen, 210, 1843, Dornet and Fla-

hault, Revis. des Nostoc, Ann. Sci. Mot Bot. V1L 7: 230, 1888, De

Toni. Syil. Algar. 50 437 10407

Wolle, Fresh-Water Algac U, S, 287, ploaos. [ 20-32 1887, Bennetl.
Plants of "Khode 1zlamd. 114 IBER. (Sphacrozyga P alysperma
1Rk, Walle and Martindale. AlEav. Britton's Catalopue of Mants founsd
in MNoew Jersey. Geul, Surv. Xo J.o 20 007 1Ry, Anderson and Kelsey.
Comaien aml Conspcnuis Mgac of Mongie Bull, Torr. B, Club, a8:
144 18Ul Setchell, Naotes o somw Cyanophyevis of New England, Bull.
Ture. Dot Club. 225 429 1805, Collins, Holden and Setchell, 'hye. Dor.-
Am. Fase. 3 no, 107 18G5, Tilden. American Al Cent. 11 no. 1.
1=k, Richter, Sisswassernlgen o= dem l.'np;m;-.hdi:-xrikt. 1tile. Bot. 7:
Helt, 42 5 1807 Setchell, Notes on Cyanophyceie, 111. Erythea, 75
51. 1800, Collins, Holden and Setchell. I'hye. Lor-Am, Fase. 15 0o
ey, 1000 Collins. P'reliminary Liste of New England Phints. V. Marine
Algae. Rhodora, 23 41, 10060 Tilden. Collection of Aluae irom the Hawai-
jnn Tslands. awniian Almanae and Annual for 1002 112 1g01; American Al-
gav. Cent V. no. 483 10015 American Algae. Cent. V1. no. 673 19025 Alpgae
Colleeting in the lawaiian Islands Fostelsin. 33 108, Iyo Setchell and
Gardner. Algae oi Northwesiern America. Univ. Calif, Trule, Dot 15 194, 1903
Collins. I'iiveological Notes of the lite l=aac Holden.—11.« Rhodora. 72 223.

1005, Collins, Holden and Setchell. I'hye, Bor-Am, Fase. 25 no 12008
, 1S Lemmermann. Algenth Sandwich-Inseln, Lo, Juhrh. 34: 622 1605,
Collins, Holden and Setchell, Phye. Bnr.-Am, Fnse. 31. no. 1507 1005,

A, variabilis brachyspura Collins.
Plate IX. fig. 9

Plant mass gelatinoms, spreading on damp soil or floming iree, darl
greent sheaths p=nally Nl preseitd Lrichomes 30 mic. m dipmeter. flexnius
shightly comstricted at juints apical evll abluse conical: cells 2.5-6 mic. ¥
dinmerer, somewhiat ymadrate: heteroevsts O mnc. i dinmeter, & omie.
Veneth, spherical o wenly gonidia 70 mie. in diameter. 813 mic. in lengil
pvals truneate at the apices. numerous in catenate series, remote fror
heteraeyvsis, develoged centritngally: wall ©of maiure gonidium smoot]
vellowishe brown.

Greenland. Umanak. (Vanhiflen). Maine. Among VATIOUE floatin
Alpae inoa warm ponl above high water mark. Rogged 1sland, Casco Ba
July 1ooi, (Colling), Rhode Island. Specacle Pond. (Bennett). Formin
a brownish or bluish green. gelatinous layer on the floating leaver
Ruppia maritima, in brackish water. Woateh Hill Tond, Wateh 1l
Seprember 1504 (Serchell). Connecticut, Fresh Tond. {Colling,, Holder
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New Jersey. Fresh' water. Somerset. (Sctehell). In pools, Bound Brook.
(Walle). Minhesota. In stagnamt water in pools made by high waves
and seepage on beach. Oatka Beach. Minnesota Point, Duluth. August
igot. {(Tilden). South Dakota. Artesian water into which sewage runs.
Aberdeen, August 1895, (Griffiths), Floating in large light blue-green masses
on the surface of a pond supplied with artesian water. September 1808,
{Saunders). Montana, Common in opcen, muddy pools heated by the
sun's glare; rising to the surface in small, frothy seummy masses. Ponds
and semi-stagnant mud-bottomed parts of streams in the mountains and
o the plains. June to November. (Anderson and Kelsey). Wyoming.
On surface of waler in ditch. Seven miles north of Lake Hotel, Yellowstone
National Park. July 18g6. (Tilden). Idaho, Standing water. Near Lewis-
ton, Nez Perces County. (Boo feet). 1806, {(A. A, and E. G. Heller).

Washington. In ditches and ponds. Whidbey 1sland; Seattle. '(Gardner).

California. San Francisco. (Sctehell). In masses of Ruppia maritima
in salt marsh pool. West Berkeley. August 1904. (Gardner). Hawaii. On
bottom of irrigation ditches in sugar cane field. Water turned on about

—ence a week. Ewa Plantation, Oahu. June 1goo. (Tilden), Malubia, Oahu.
fSchauinsland).

Anabaena variabilis
Tilden 1910
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Anabaena variabilis segun Starmach 1966

5. Anabaena variabilis Kiitzing (rys. 715, 716). Plechy ciemno-
ziclone, galaretowate. Trychomy réinie powyginane, najczesciej bez
pochew, 4—6 p szerokie. Komérki beczutkowate, 2,5—6 p dlugie,
przy Sciankach poprzecznych slabo weigte. Heterocysty kuliste albo
wydluzone, 6 p szerokie, do 8 p dlugie. Spory beczulkowate,
7—9—(11) = szerokie, 8—14 p dlugie, z gladka, bezbarwna albo
Z6Mtobrunatng blona, uloZone lanicuszkiem bez zwigzku z hetero-
cystami.

Gatunek wystepujacy pospolicic w wodach na dnie, rzadziej
(wtérnie) w planktonie, a takZze na wilgotnej ziemi i na mchach.

Anabaena variabilis(wedlug Frémy)
Starmch 1966
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Anabaena sp. segun Novelo 1985

Filamentos entremezclados entre los detritus alrededor de Cladophora rivularis y
Spirogyra spp. Filamentos flexuosos, verde azul palido. Apices atenuados. Células mas
cortas que anchas, en forma de barril a subesféricas, célula apical conica. Septos
constrefiidos. Aerotopos presentes. Heterocitos elipsoidales, mas anchos que largos,
poco frecuentes. Acinetos cilindricos a oblongos, junto a los heterocitos en ambos lados,
pared incolora, sin ornamentacion. Crecimiento centripeto (de las células contiguas a los
heterocitos y se extiende poco a poco a las células mas alejadas). Diametro de las
células: 5.8 - 7.8 um. Largo de las células: 4 - 5.5 um. Relacién largo - ancho de las
células: .51 a .95 veces. Diametro de los heterocitos: 7 - 10.3 pm. Largo de los
heterocitos: 7.0 - 9.3 pm. Didmetro de los acinetos: 7.4 - 8.8 (-15.8) um. Largo de los

acinetos: 9 - 17.5 (-29) um. Fig. 83
Crece en natas y perifiton; planctica y epifita en lagos

Las dimensiones celulares son menores y las de los acinetos mayores de 4.
portoricensis Gardner, 1927, las otras caracteristicas son similares.

Herbario:
PAP 183, 184

Referencias:
Gardner, 1927. Geitler, 1932, p. 886.

2. Anabaena spp.
Ejemplares aislados y sin caracteres suficientes para su determinacion en las muestras
PAP 192, 941

Anabaena spp
Novelo 1985
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CAPITULO 2

ANABAENOPSIS.

Clave de especies Desikachary 1959

KEY TO THE SPECIES
.. Heterocysts more or less spherical, constricted at the cross-walls

1. Heterocysts elongate; constricted at the cross-walls . ... ... 1. A. tanganyikae
2. Withgas-vacuoles. ................... ... ... 3. A. arnoldii

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

............................ 2. A. circularis

Clave de especies segun Frémy 1929

Trichomes courts, ordinaivement spivalés, plus rarement droits,
termings & chague extecatle pae vna héioroeyate 3 oas d'hétéroeyvstes
INLErCaiAres 3 sloees boatobe e, gon conti ues ouX reieroevstes,

Clé analytique des especes

[. Hoetéroeystes sphevipues 3 treichomes ¢pais de 8926 o0 0 1AL cicenlaris
LL Heteroeystes elliptignes steichoines cpais de 200206 00 20 0 Tanganyilios
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Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten?) .
I. Heterocysten - kugelig; Zellen an den Querwiinden ein-

geschniirt
1. Zellen mit Gasvakuolen B
A. Zellen 4,8 breit . . . . . . . . . A.Nadsonii 1.

B. Zellen bis 6(—#6,4) u breit
a) Trichome mit 3/,—2'/, Schraubenumgingen
A. Elenkini 2.

b) Trichome mit 2!/,—6(—7) Schraubenumgingen
A. Milleri 3.
2. Zellen ohne Gasvakuolen?) . . . . . A, circularis 4.
II. Heterocysten linglich, Zellen an den Querwinden nicht oderﬁ

leicht eingeschniirt .
1. Heterocysten lang-ellipsoidisch . . . A, Tanganyikae 5.
2. Heterooysten lang-kegelig . . . . . A.Raciborskii 6.

Clave de especies segun Starmach 1966

Klucz do oznaczania gatunkdw

#
1. Heterocysty podhuznie jajowate lub stozkowate . . . . . 1. A. Raciborskii.
la. Heterocysty kuliste lub eliptyczne . . . . . . . . . . . . . . . . . .. Z.

2 (la). Trychomy zakoniczone rozmaicie; maja na jednym koficu heterocyste
lub dwie heterocysty obok siebie, na drugim komorke wegetatywng lub

sporg¢ albo tez maja na obu koncach heterocysty. . . . ... . 2. A. Amoldii.
2a. Trychomy zakoficzone na obu koncach heterocystami. . . . . . . . . . a.
3 (2a). Trychomy skrecone spiralnie, tworza 3/4 do 2 1 /2 obrotu; szerokoéé

Spiraly- 213 ar] By (S T-HEESGITUOTNE. ) R s B bl 3. A. Elenkinii.
3a. Trychomy skrecone spiralnie tworza 2 i 1/2 do 6—(7) obrotéw; szerokosé

Spirali =27 k4 ety v a e Bl 38 2Bravsiid St il B e 4. A. Milleri.
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Clave de especies segun Prescott 1962

ANABAENOPSIS (Wolosz.) Miller 1923, p. 125

Trichomes planktonic; short and coiled, with a heterocyst at either
end. Cells elongate-ovoid to subcylindric. Akinetes intercalary, re-
mote from the heterocysts.
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Anabaenopsis segun Bourelly 1970

Trad. E. Novelo
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2.1 ANABAENOPSIS CIRCULARIS

Estado actual de la especie

Anabaenopsis circularis (G.S. West) Woloszynska & Miller 1923

1) Guarrera et al., 1968:<4>; 2) Guarrera et al., 1972:<3,6>; 3) Koméarek y Komarkova,
2002:<3,6>; 4) Kullberg, 1971:<7,6>; 5) Novelo et al., 2005:<3>; 6) Mohsen y
Bokhary, 1969:<3,6>; 7) Montejano et al., 2005:<3>;

1,2) Buenos Aires, ARGENTINA,; 3) Guanajuato; 5) Tecocomulco, Hidalgo, 7)
MEXICO; 4) Montana, EU; 6) ARABIA SAUDITA,;

1,3,5) lagos; 2) lagunas; 4) aguas termales

1,2,3,5) planctonica; 4) perifiton; 4) termdfila;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracion
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Anabaenopsis circularis segin Desikachary 1959

2. Anabaenopsis circularis (G. S. West) Wolosz. et Miller
ex Miller, Arch. Soc. russe Protistol. 2: 125, 1923 ; I'rémy, Myxo. d’Alr,

équat. franc., 374, fig. 309, 1929; Geitler, Kryptogamenflora, 807, fig. 516a,
1932,

Trichomes frec-swimming, very short, mostly spirally coiled, with 1-14
spirals, very seldom straight, 4.5-6 p. broad; cells spherical or somewhat

longer than broad, with a large granule ; heterocysts spherical, 5-8 p broad;
spores not known.
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Anabaenopsis circularis segiun Frémy 1929

1. Anabaencepsis witealaris o 0 West) Wolosz, et Miller in
Miller, Avch. Boc. vucae Prousol,, b, 1925, po 125 5 cleabdino flos-
aquae var. eirewloris (oS, West, Journ. Linn. Soc. Bot,, XXXVILI,
1907, p. 170, L. 1V, fig. 10, 11, 11, 15 et Pl X, fig. 2.

Trichomes [loltants, Lres courts, ordinairement spiralés, 2
1-1,5 tours de spives, rarement droits, épais de -1,5-6 p. ; cellules sphé-
riques ou un peu plus lungues que larges ; une grosse sranulation
(probablement vacuole gazeuse, d’aprés G, S. West) dans chagua
cellule ; hétérocystes sphériques, épais de 5-8 x4 ; spores inconnues.
— (Fig. 3809). :

Hab. : caux tranguilles, planctonigue,
Distr. géogr. : Alvigque, Tanganiika (G. S. West).

Afrique équatoriale frangaise : i rechercher.

L’absence de spores rend celte espéee fort douteuse.

Anabaenopsis circularis (G.S. West) Qolosz et Millar, daprés G.S. West
Frémy, 1929
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Anabaenopsis circularis segun Geitler 1930

= Anabaena flos-aquae Geitler 1930

4, Anabaenopsis circularis (G.

S. West) Wolosz. et Miller, in

MiLLER, Arch. Soc. russe

Prot. 2, S. 1256. 1923.
Syn.: Anabaena flos-aquae G. S. West, Journ. Linn: Soc. Bot.

38, 8.170, Taf. 4, Fig. 10, 11, 14, 15, Taf. 10, Fig. 2, 1907.

Trichome freischwimmend, sehr kurz, meist spiralig, mit
1—11/, Umgingen, sehr selten gerade, 4,6—6u breit. Zellex_l
kugelig oder etwas linger als breit, mit einem groBen Kérnchen
(Gasvakuole ?). Heterocysten kugelig, 6—8p breit. Dauerzellen un-
bekannt. — Planktonisch im Tanganyika-See (Afrika).— Fig.516a.

Anabaenopsis circularis Nach G. S. West.
Geitler 1930

Anabaenopsis circularis
Gold Michele com.pers.
Geitler 1930
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Anabaenopsis circularis segun Komarek y Komarkova 2002

Anabaenopsis cf. circularis (G. §.West) Mill. 1923
Commonly distributed species, mainly in tropical and subtropical regions. Individuals

from the Mexican population in lake Quitzeo (state Guanajuato) did not differ substan-
tially from the original description.
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2.2 ANABAENOPSIS ELENKINII

Estado actual de la especie

Anabaenopsis elenkenii V. Miller 1923

1) Ortega, 1984; 2) O'Farrell, 1993:<3,6>; 3) Mora, 2004) <7,6>; 4) Ballot et al.,
2007:<4>;

1,3) Michoacén; 3) Lago Chapala, Jalisco; 4) Texcoco, México, MEXICO; 2) Buenos
Aires, ARGENTINA; 4) UGANDA, KENIA;

1) lago; 2) rios; 3) lagos; 4) lagos salobres

1,2,3,4) planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sinénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracion
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Anabaenopsis elenkinii segun Desikachary 1959

Type species: A. elenkinii Miller.

Aptekarj (De nova Cyanophycearum specie Anabaenopsis Armoldii mihi
B'nt. Mat. I:.rst. Sporn-v. Rast. Glav. Bot, Sad U.S.S.R. IV, Not. Syst. Inst.
Crypt. Horti. Bot. Princi. U.S.S.R., 4: 41-55, 1926) has described in great

23
detail the formation of the paired heterocysts, substantiating Miller’s obser-
vations. In a form of Arabaenopsis arnoldii from India, Ramanathan (1938)
again observed the same details as those of Aptekarj. Taylor (1932) has followed
the same in a number of species of Anabaenopsis.

Many algologists are agreed on this characteristic feature of the genus.
Fritsch (1904, 1949) has described the formation of heterocysts in Anabaena
and it differs very much from that present in this genus. The other character,
the presence of terminal heterocyst is now considered as a not very important or
distinguishing feature. Ramanathan (1938) has described that when an inter-
calary heterocyst becomes terminal by fragmentation then one of the pores
of the heterocysts becomes plugged thus looking as though it were an one-pored
heterocyst. Ramanathan reviewed the species of the genus and he delimits
the genus to such members as have heterocysts formed in the manner described
in A, amoldii or A. elenkinii. He suggested relegating a number of species as
species incertae sedis and the removal of Anabaenopsis raciborskii 1o Anabaena.
One is not in agreement with Fritsch (1949, 138), that this genus is doubtfully
distinct from Anabaena.
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Anabaenipsis elenkinii segun Geitler 1930

2. Anabaenopsis Elenkini V. Miller, 1. c.
Trichome schraubig gewunden, mit 3/,—2!'/, Umgingen.
Zellen ellipsoidisch, 4,6—=5,7 u breit, 1'/,—2mal linger als breit.
mit Gasvakuolen. Heterocysten end-
stindig, kugelig, 4,6—6,7 . breit, aus
kleinen, durch indquale Teilung ge-
bildeten Zellen!) entstehend. Dauer-
zellen einzeln, sehr selten zu zweien,
kugelig, 8,3—10,7 4 breit, oder kurz
ellipsoidisch und 8,3—10,6 X 9,3—12u
groB, mit glatter, farbloser Membran.
— Bildet eine dunkelbraune Wasserbliite in stehendem Wasser
in MittelruBBland.
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Anabaenopsis elenkenii segun Starmach 1966

3. Anabaenopsis Elenkinii Miller (rys. 706). Trychomy pojedyncze,
4,3—6 p. szerokie, réwnomiernie spiralnie zwinigte, tworza 34—y,
obrotu spirali 27—33 ® szerokiej, o skretach oddalonych od siebie
o 16,5—20 p. Komérki eliptyczne z przytepionymi koncami,
1,5—2 razy dluzsze od szeroko$ci, zawieraja liczne wodniczki gazowe,
Heterocysty powstaja w réznych migjscach trychomu z dwéch sasia-
dujacych ze soba komérek. Po rozpadnigciu si¢ trychomu pomiedzy
dwoma heterocystami znajda si¢ te ostatnic na obu koricach zwinigtej
nici. Heterocysty kuliste, o $rednicy 4,4—6,7 1. Spory kuliste,
8,3—10,7 1 szerokie albo eliptyczne, (7)—8,3—10,5 . szerokie
i(8,8)—9,3—12 w dhugie, pojedyncze, rzadziej parzyste, z bezbarwngy

albo z6ttawa blona, osadzone bez zwigzku z heterocystami.

Wystepuje w wodach stojacych, czesto w gliniankach. Ukraina.

Anabaenopsis elenkenii
Starmach 1966
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Anabaenopsis elenkenii segun Prescott 1962

Anabaenopsis Elenkinii Miller 1923, p. 125
Pl 131, Fig. 4

Trichomes composed of ellipsoid or elongate-ovoid cells which
contain pseudovacuoles. Heterocysts spherical, 4.6-6.7u in diameter.
Akinetes broadly ovoid, 8.3-10.54 in diameter, 9.3-12u long; some-
times nearly spherical, 8.3-10.7x in diameter. Cells 4.6-5.7p in
diameter,

Cheboygan County, Michigan.

Anabaenopsis elenkenii Miller (redrawn from Ackley)
Prescott 1962
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2.3 ANABAENOPSIS TANGANYIKAE

Estado actual de la especie

Anabaenopsis tanganyikae (West) Woloszynska et Miller 1923

1) Valadez, 1992:<4,6>; 2) Guarrera et al., 1972:<4,6>; 3) Komarek y Komarkova,
2002:<3,6>; 4) Valadez et al., 1996:<4,6>; 5) Montejano et al., 2005:<3>;

1,4) Morelos; 3) D.F., 5) MEXICO; 2) Buenos Aires, ARGENTINA;

1,4) rios; 2) lagunas; 3) lagos; 2,3,4) planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcién e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Anabaenopsis tanganyikae segun Frémy 1929

2. Anabaenopsis Tanganyikae (G. S. West) Wolosz. et Miller,
Arch. Soc. vusse DProtistol., 11, 1023, p. 125 ; Anabaecna Tonganyikoe
G. S. West, Journ, Linn. Soc. Bot., XXXVIII, 1907, p. 171, PL X,
figr. 3.

Trichomes (lottants, (rés courts, ordinairement spivalés, i 1-2
(ordinairement 1,3) tours de spices, épais de 2,10-2,6 = ; cellules ey-
lindrigues, 2-3 fois plus longues que larges, longues de 3,8-8,5 », dé-
pourvues e pseudovicuoles 3 hétéroeystes elliptiques mesurant
3 3¢ 5,5 u ; spores elliptiques, solitaires, mesurant 7 318w, o tégu-
ment lisse et incolove. — (Fig. 310).

Hab. : caux teanguilles, planetonigue,
Distr, géoyr. : Alvigue, Tanzaniiha (G. S, West, Vivieus).

Afrique ¢quatoriale feangaise : 4 rechercher.

Anabaenopsis tnganyikae (G.S. West) Wolosz. Et miller, d’apés G.S. West

Frémy, 1929
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Anabaenopsis tanganyikae segun Geitler 1930

5. Anabaenopsis Tanganyikae (G.S. West) Wolosz. et Miller,
Arch. Soc. russe Prot. 2, 8. 125, 1923. :

Syn.: Anabaena Tanganyikae G. S. West, Journ, Linn. Soc. Bot.
38, 8. 171, Taf. 10, Fig. 3, 1807, '
Trichome freischwimmend, sehr kurz, spiralig, mit 1—2,

meist 11/, Umgiingen, ohne Scheiden; Zellen zylindrisch, an den

Querwinden nicht eingeschniirt, 2,4—2,8 x breit, 2—3mal .
linger als breit, 3,86—8,6 u lang, ohne Gasvakuolen. Hetero- -

cysten ellipsoidisch, 3% 6,6 u groB. Dauerzellen ellipsoidisch,
einzeln (7), von den Heterocysten meist entfernt, 7u breit,
13« lang, mit farbloser, glatter Membran. — Planktonisch im
Tanganyika-See (Afrika). — Fig. 516b.

Anabaenopsis tanganyikae, Nach G.S. West
Geitler 1930
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Anabaenopsis tanganyikae segun Komarek y Komarkova 2002

Anabaenopsis tanganyikae (G. 5. West) Mill. 1923

Solitary trichomes, corresponding to the original description., were found in central Mex-
ico in lakes in Chapultepec Park (Mexico D. F.).
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CAPITULO 3

APHANIZOMENON.

Clave de especiesGeitler 1932

Bestimmungsschliissel der Arten
I. Dauerzellen zylindrisch

1. Dauerzellen breiter als die vegetativen Zellen
A. Zellen breiterals 3x . . . . . . A.llos-aquae I.
B. Zellen 2—3pu breit . . . . . . . . . A.gracile 2.

2. Dauerzellen so breit wie die vegetativen Zellen
A. holsaticum 3.
II. Dauerzellen breit-ellipsoidisch . . . . .. A. ovalisporum 4.

Clave de especies segun Tiffany y Britton 1952

KLY TJ0O THE SPECIES
I Akinetes 6-8 ~ 35 80 g, eyldric. i : b flossuae
1. Akinetes 12-14 X 18-20 p, ovoid., .. ... B A LTI U R m’:.\lisl'mrum
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Clave de especies segun Tilden 1910

Genus APHANIZOMENON Morren.
Hist. Genre Nouv. Conf. 11: 11. 1838.

Colonies thin, feathery, plate-like or spindle-shaped bundles, blue-
green, floating; sheaths not present; trichomes short, tapering at the ends,
agglutinated; heterocysts scattered; gonidia cylindrical, much clongated,

“~sclitary, developed sparingly between the heterocysts.

Clave de especies segun Starmach 1966

Klucz do oznaczania gatunkdw

1. Spory podluznie owalne; komorki szczytowe zaostrzone . . . . . .

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

1a. Spory podhuznie cylindryczne; komérki szczytowe nieco zwezone, lecz

NIEZAOSLIZONE . . .« « « « v « & o+ v o o e e e e 2. A. flos-aquae.

Clave de especies segun Prescott 1962

APHANIZOMENON Morren 1838, p. 11

Filamentous; united to form fusiform or plate-like bundles and
_flakes of parallel trichomes,. which are free-floating. Trichomes
relatively short, tapering very slightly at both ends. Cells quadralgr
_rectangular, constricted at the cross walls. Heterocysts cylindric,
usually but one (rarely 2) in each trichome. Gonidia cylindrical,
truncate at the apices; only one in each trichome; located in the
median region but not adjacent to the heterocyst.
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3.1 APHANIZOMENON FLOS-AQUAE

Estado actual de la especie

Aphanizomenon flos-aquae (L.) Ralfs ex Bornet et Flahault

1) Casco y Toja, 1991:<3>; 2) Daily y McCormick, 1952:<3>; 3) Guarrera y
Kuhnemann, 1949:<3>; 4) Schumacher, 1961:<3>; 5) Whitford y Schumacher,
1963:<3,6>; 6) Whitford, 1943:<3>; 7) Hortobagyi, 1967c:<4,>; 8) Hortobagyi,
1959c¢:<3>; 9) Jones, 1979; 10) Mora, 2004) <7,6>; 11) Prasad y Srivastava,
1968:<3,6>; 12) Behre, 1961:<5>; 13) Behre, 1956:<5>; 14) Cassie, 1974:<3>; 15)
Mora et al., 2004:<3>; 16) Sladecek y Vilaclara, 1993:<3>;

1) Presa la Minilla, ESPANA; 2) Indiana; 4) New York; 5,6) North Carolina, EU; 3)
Buenos Aires, Cordoba, ARGENTINA,; 7,8) HUNGRIA; 9) IRLANDA; 10,15) Lago
Chapala, Jalisco; 16) Patzcuaro, Michoacan, MEXICO; 11) Uttar Pradech, INDIA;
12,13) Bremen, ALEMANIA; 14) NUEVA ZELANDA;

1) presa; 2,8,9,10,13,14,15,16) lagos; 4) estanque; 5) corrientes; 6) charcos; 7)
estanques de peces; 11) suelos alkalinos; 12) rios;
1,4) bentos; 2,4,6,9,10,12,14,15,16) plancténica; 11) edéafica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Aphanizomenon flos-aguae segun Desikachary 1959

Aphanizomenon flos-aquae (Linn.) Ralfs ex Born. et Flal.

Ralls, on the Nostochinecae. Ann. Mag. Nat. Hist., 5: 340, pl. 9, fig. 6,
1850 : Bornet and Flahault, Revision des Nostocacées hétérocystées, 241, 1888 ;
Forti in De Toni, Sylloge Algarum, 5: 468, 1907 ; Geitler, Kryptogamen-
flora, 824, fig. 524, 1932 Frémy, Cyano. cotes d’LEur., 187, Pl 62, fig. 2, 1933

Trichomes in a bundle, scldom single, straight or bent; cells 5 -6 i broad,
5-15 o long, up to 10 times as long as broad in the terminal portions, with
gas-vacuoles; heterocysts nearly cylindrical, 5-7 i broad and 7 20 i long ;
spores cylindrical, with rounded ends, 6-8 broad, 60- 80 # long, epispore
smooth and hyaline,

Freshwater algae, N. India (Turner see Forti, in De Toni, 1907, 46G8).

Lemmermann (1910, 192) gives an account of the autecology of the specics.
He studied the formation of the spores and heterocysts in the alga. According
to him the form in the non-heterocystous condition is often single and resembles
very much an Oseillatoria but could be differentiated by the nature of (he cells.
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Aphanizomenon flos-aguae segun Geitler 1932

1. Aphanizomenon flos-aquae (L.) Ralfs.
Zahlreiche alte Synonyme: Byssus flos-aquae L., Limnochlide
flos-aquae Kiitz. u. a.
Exsikk.: RaBenH., Alg. Eur., Nr.216, 415, 1336b, 1463;
Wirrr.-Norpsr., Alg. exsice., Nr. 278, 1341, 1342.

Trichome meist zu Biindeln vereinigt, seltener einzeln, gerade

oder leicht gebogen. Zellen 5—8 u breit, 5—156 u lang, abgerundet
zylindrisch, mit Gasvakuolen. Heterocysten fast zylindrisch,
5—7 u breit, 7—20 u lang. Dauerzellen lang zylindrisch, mit
abgerundeten Enden, 6—8 u breit, bis 80 u lang. Planktonisch
in stehenden Gewiissern, oft Wasserbliiten bildend, auch in
salzhaltigem Wasser; Europa, Nordamerika. — Fig. 624.

Die Linge der Endzellen ist withrend des Jahres starken
Schwankungen unterworfen. Sie kénnen bis 10mal langer als
die mittleren Trichomzellen werden. Interessanterweise kann
die Bildung der Heterocysten manchmal unterbleiben, trotzdem
aber die Bildung der Dauerzellen erfolgen. Man findet demnach
zu verschiedenen Jahreszeiten Exemplare ohne Heterocysten und

ohne Dauerzellen, Exemplare nur mit Dauerzellen oder nur mit
Heterocysten, und Exemplare mit Dauerzellen und Heterocysten.
Nach G.M. Smrta werden in den Seen von Wisconsin die
Dauerzellen hauptsichlich in den kilteren Monaten gebildet.

_ Im heterocysten- und dauerzellenlosen Zustand ;.eigt-dit; A‘Jgéa
Ahnlichkeit mit Oscillatoria

Agardhii, ist aber von ihr durch
die Einschniirungen an den
Querwinden der Zellen ver-
schieden.

Fig. 524. Aphanizomenon flos-aquae,
o Lager mit sterilen Fiiden, b Trichom mit
Dauerzelle; a 300mal, b 750mal, nach
@. M. 8mrTH; ¢ Trichomende mit stark
verlingerten Zellen; 450mal,
Nach LEMMERMANN.
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Aphanixomenon flos-aguae segun Tilden 1910

363. Aphanizomenon flos-aquae (Linn.) Ralfs. On the Nostochineae. Ann.
Mag. of Nat. Hist. 5: 340. pl. 9. 1. 6. 1850. Bornet and Flahault.
Revis. des Nostoc. Ann, Sci. Nat. Bot. VIL 7: 241. 1888. De Toni.

Syll. Algar. 5: 468. 1907. AT
Arthur. Some Algae of Minnesota Supposed to be Poisonous. Bull.
Minn, Acad. Nat. Sci. 2: (App.) 1. 1883. Wolle. Fresh-Water Algae U.
S. 291. pl. 108. f. 7, 8. 1887. Tilden. American Algae. Cent. 1I. no. 173.
1806; List of Fresh-Water Algae collected in Minnesota during 1895. Minn.
Bot. Studies. 1: 500. 18g6. Riddle. Algae from Sandusky Bay. Ohio Nat.
3: 317. 1902, Snow. The Plankton Algae of Lake Erie. U. S. Fish Comm.
Bull. for 1goz. 22: 392. 1903. Collins, Holden and Setchell. Phyc. Bor.-Am.

Fasc. 23. no. 1107. 1903. Nelson. Observations upon some Algae which
cause “Water Bloom.” Minn. Bot. Studies. 3: 53. pl. 14. f. 1. 1003. Riddle.
Brush Lake Algae. Ohio Nat. 5: 268." 1005. Collins, Holden and Setchell.
Phyc. Bor.-Am. Fasc. 28. no. 1359. 1907.

Plate X. fig. 1.

Colonies small, aggregated in membranaceous flakes, fragile, blue-green;
trichomes 5-6 mic. in. diameter, rigid, tapering at the ends; cells somewhat
quadrate, 5-15 mic. in length; heterocysts 6-7 mic. in diameter, 15-20 mic.
in length, somewhat cylindrical; gonidia 7-8 mic. in diameter, 60-80 mic. in
length, cylindrical, elongate, containing granular protoplasm; wall of go-
nidium smooth, colorless. : z

Massachusetts. Floating on quiet water. Medford. October 1906. (Lam-
bert). Ohio. Sandusky Bay; Brush Lake. (Riddle). Plankton. Put-in-Bay,
Lake Erie. (Snow). Minnesota. Lake Tetonka, Waterville. 1882. (Ar-
thur). Lake of the Woods. July 1804. (MacMillan). Lake Minnetonka.
1895. (Crocker). On surface of water around edges in quiet bays during
summer and early autumn. Long Lake, Hennepin County. September 1895,
(Shaver and Tilden). In a shallow lake in the depressions of the Fergus
Falls moraine, Fergus Falls. August 1900. (Ballard). California. Floating
on Lake Chabot, San Leandro. June 1902. (Gardner).

Aphanizomenon flos-aquae
Tilden 1910
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Aphanizomenon flos-aguae segun Tiffany y Britton 1952

1. Aphanizomenon flosaqiae (Livsinens) Rallso Cells + 6 X 5 15
Leteroovsts 507 % 7-00 w akineles 68 50 13-80 u; with charneters as in
the genus. Pl 99, figs. LLL3, 1145

2. A phanizomenon ovalisporum Forti. Cells 53 pin diameter and usual-
v 1-8 times as long as broad, often much longer, Llackizli Llne-green, with
sscudovacucles, trichaaes single, steaight or shightly carved, up to 1 mm.
long, more or less apically narrowed, constricted at the eross-walls: hetero-
evsts ellipsoid or rounded, 57 X 8-12 u: akinetes ovoid, mostly free from
the heterocysts, 12 14 X 18-20 g, with yellow or brown wembrane. PL
99, fi. 1142, 3

Aphanizomenon flos-aquae Linnaeus Ralfs
Tiffany y Britton 1952
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Aphanizomenon flos-aguae segun Starmach 1966

2. Aphanizomenon flos-aquae (L.) Ralfs (r)_/s. 681—684). '_I'r}'rchomy
4—6 p szerokie, najczesciej zebrane w wiazki do 2 cm dlugie i 3 mm

szerokie, rzadziej pojedyncze, proste lub nieco zgigte, z wodniczkam§
gazowymi, w $rodku przy §ciankach poprzecznych lekko wciete, ku
szczytom powoli si¢ zwezaja. Komoérki w Srodku trychoméw 2—8 7
dtugie, ku koricom cylindrycznie wydluzone i dochodzace do 35 n
dlugosci. Komorka szczytowa i nierzadko 2—3 komoérki przylegajace
do niej sa bezbarwne, bez wodniczkéw gazowych albo tylko z nielicz-
nymi-wodniczkami. Heterocysty prawie cylindryczne, 2,6—8,5 p. sze-
rokie, 7—20—(28) . dlugie. Spory podtuznie cylindryczne, z za-
~ okraglonymi koricami, 4—8,5—(9) p szerokie, 35—80—(220) u dlugie,
osadzone w trychomach bez zwiazku z heterocystami.
Wystepuje pospolicie w planktonie wéd stodkich i stonych, tworzy
czesto zakwity.
~ Gatunek jest dos¢ zmienny, jednak sposréd licznych form mozna wyréinié za
Komidrkiem (1958) dwie dobrze zdefiniowane.

= -
» - (N ]
s to s

O .
Ot e LS L

Aphanizomenon flos-aquae wedlug Kossinskiej
Starmach 1966
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Aphanizomenon flos-aguae segun Prescott 1962

Aphanizomenon flos-aquae (L.) Ralfs 1850, p. 340
Pl 122, Figs. 6-8

Trichomes parallel, tapering at both ends; united in bundles or
flakes to form macroscopic colonies of few or hundreds of plants.
Cells 5-6y in diameter, 8-12u long. Heterocysts oblong or cylindrical;
scattered in the midregion of the trichome; 7p in diameter, 12204
long. Gonidia cylindrical; formed near the middle of the trichome
but not adjacent to the heterocyst; 8u in diameter, 60-75u long.

This plant is a frequent component of water blooms and in favor-
able habitats may become super-abundant. Hard water lakes in
which there is a high nitrogen content and an adequate supply of
carbon dioxide, either free or available in halt-bound carbonates,
may become biologically unbalanced by excessive growth of this
plant. The cells have pseudovacuoles which permit the trichomes
to float high in the water, where they form sticky masses, that are
sometimes many square feet in extent. Either alone or in accompani-
ment with Microcystis. aeruginosa and Anabaena spiroides, this
plant is not infrequently responsible for oxygen depletion in small
lakes and bays, resulting in great loss of fish. The occurrence of this
species is so consistently related to hard water lakes that it may be
used as an index organism for high pH, and usually a high nitrogen
and carbonate content (especially when the plant appears as a
water bloom ). Aphanizomenon flos-aquae is rarely found except in
eutrophic lakes or in polluted, hard water, slow-flowing streams. An
exception to this was found in Rahr Lake, Vilas County, Wisconsin,
where there was a visible, although not abundant, bloom in August,
Rahr Lake is a semi-hard water body with an acid marginal mat.
This species may remain alive all winter in the vegetative state,
sometimes thriving under ice; as with Oscillatoria rubescens, there
is some evidence that such growths bring about depletion of oxygen
in shallow lakes, poorly illuminated because of coverage by ice and
snow. The blue-green algae are poor oxygenators in any case. Also
the gonidia may carry the plant over a period of unfavorable en-
vironmental conditions. Their germination and the relation of the
gonidium to bundle-formation have been carefully studied under
laboratory conditions by Rose (1934).

Mich., Wis.’

Aphanizomenon flos-aquae (L) Ralfs
Prescott 1962

144



3.2 APHANIZOMENON YEZONESIS

Estado actual de la especie

Aphanizomenon yezoensis M. Watanabe

1) Komarek y Komarkova, 2002:<3,6>; 2) Montejano et al., 2005:<3>;
1) Puebla, Michoacan, Hidalgo, 2) MEXICO;

1) lagos, planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién

Aphanizomenon yezoensis segun Korek y Komarkova 2002

.-1;11'.211:'}:-:.'-”4 wom of. yezoensis L. T::-:uitiqpu (Puchla); L. Patzguaro (Mich.}; reservoir Angeles (Hidalgo)

Komarek y Komarkova 2002
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CAPITULO 4

AULOSIRA.

Clave de especies Desikachay 1959

KEY TO THE SPECIES

1. 'Thermal o o.vneeanoorianesasssaseasassanssiisnroes 1. A. bombayensis
1. Froshwater of terrestrial o i . i iua i iaanipmansnierosusasnnaerntdate s
2. TFilaments 5 8 pbroad ............ i+ RN AU 1 e Mp N e e s
2. Filaments broader .. .....oeiiiirraasrianriastass st

3. Trichomes 3.1-5.2 p broad, spore not seen  .............- 2. A. prolifica
3. Trichomes broader, spores KNOWIL . ......ciiimreiininraniirrrearensa e

4. Trichome 5-5.6 p broad, spores 7 . broader, shorter than long
3. A. aenigmalica
4. Trichome 5-7 p broad, spores 5-7 p broad and 20-24 p long

4. A. laxa
5. Trichomes less than 10 p broad, cells cylindrical .............. AR . S IO .
Trichomes Broader . .....c.veeevitoerasasassatsassararsesiasassnsmesssnssn
6. Trichomes 6.3-10.5 p broad, filaments showing false branching on
hormogone germination 5. A. pseuderamosa

6. Trichomes 8-9 i broad, spores 8-9 p. broad and 16-24 p long ....
6. A. implexa
7. Trichomes 6-11 & broad, spores 10-13 p broad and elongate ellipsoidal
7. A. fertilissima
7. Trichomes 8.4-10.5 (~12.3) u broad, spores 10.5-12.6 broad, generally quadrate
8. A. fritschii
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Clave de especies segun Frémy 1929

VI. AULOSTRA Kircho., 1875

(IXrypttl. v Schlesien, Alaen. v 20%)

Filiments épars ou groupss en petits paguets, engaindés 5 gaines
nembraneuses, €lroites ; articles apicaux des trichomes arvondis,
onformes aux aulres ; hetéroceystes intercalaires ; sporves séricdes,
ituées dans l'intervalle des héidrocevstes, contigués ou non i coux-ci.

Clé analytique des especes
L Trichomes ¢pais de 2,00 w0 spoves ey lindeigques mesavant 9,0 1518 w,
rétrecies en lear milicea, O X L.\ africana
L Trichomes epads de S0 w5 spores eylindrigues mesavant 89 00 16-0% w,
non retrecies en lene miliew, il GdGal 08 Y Tuedaa

~-. .

. dmpleca

Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten
I.Marin. ... .......... Au.Schauinslandii 1.
II. Im SiiBwasser. ‘
1. Mit Gasvakuolen . . . . . . . . Au. planctonica 2.
2. Ohne Gasvakuolen. ;
A. Fiaden 6—8 u breit.
a) Trichome 2,6—3pu breit . . . . Au. africana 3.
b) Trichome 4—7 u breit . . . . . . Au.laxa 4,
B. Fiden breiter.
a) Dauerzellen 8—9 u breit . . . . Au. implexa
b) Dauerzellen 11—13 u breit . Au. fertilissima 6.

@

Clave de especies segun Tilden 1910

Filaments free, equal, scattered or in fascicles; sheaths membranacec_ms,
close; cells cylindrical or barrel-shaped; heferocysts intercalary; g_omdia
developed at intervals between the heterocysts, remote from or contiguous
to them, cylindrical, in catenate series.
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Clave de especies segun Starmach 1966

Klucz do oznaczania gatunkdw

£ Focey Shduovodes s, i <) T U SRR 2
1a. Pochwy Warstwowsine, grube . . , ., ). 0 3 : l- A ‘sh-hu
2 (1). Komérki z wodniczkami gazowymi . -
; ymi . AN L L 2. A. planct
2a. Komorki bez wodniczkow g g e G PR onk;‘
3 (2a). Trychomy 5—7 i szerokie, spory wystepujg pojedynczo, rzadziej
PY- ISR &Y (S vt N pellasda AR Sy bk 3. A laxa
da. Trychomy 8—9 i szerokie; spory po kilka do wiclu obok siebie, . . : S
...... T R T T T Tl T Triperapy vy e

Clave de especies segun Prescott 1962

AULOSIRA Kirchner 1878, p. 238

Trichomes solitary or loosely clustered in small bundles, inclosed
in a thin but definite sheath which is closed at the ends. Trichomes
the same diameter throughout or narrowed in the midregion and
larger toward the apices. Vegetative cells rectangular to short-
cylindric, or somewhat barrel-shaped. Heterocysts intercalary;
round, ovate, or subcylindric. Gonidia 1 to several in a series, some-

times adjacent to the heterocysts.
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4.1 AULOSIRA FERTILLISIMA

Estado actual de la especies

Aulosira fertilissima Ghose

1) Torres, 1991; 2) Prasad y Srivastava, 1968:<3,6>;

1) Chiapas, MEXICO; 2) Uttar Pradech, INDIA;

1) paredes humedas; 2) suelos alkalinos; 1) subaérea, epilitica; 2) edéafica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcién e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Aulosira fertillissima segun Desikachary 1959

7. Aulosira fertilissima Ghose

A systematic and ecological account of a collection of blue-green algae
from Lahore and Simla, J. Linn. Soc. Bot., 46: 342, pl. 31, fig. 9, 1924;
Geitler, Kryptogamenf{lora, 675, fig. 435, 1932.

Pl 80, Fig. 6

Stratum expanded, dark blue-green, membranous; trichomes straight or
a little flexuous, parallel or densely intricate, rarely with very short pscudo-
branches; cells (4-) 6-11 g broad and (5-) 7-10 p long, cylindrical when
young, later barrel-shaped, contents granular; sheath thick, at first gelatinous
and hyaline, later firm and brown ; heterocysts intercalary, oblong or elliptical,
8-9 u broad and 10-14 p long; spores in series usually alternating with dead
cells, generally oblong-clliptical, somctimes angular due to compression
10-13 p. broad and 18-24 p long.

On decaying leaves of Nelumbium speciosum in a water course, Lahore in
Pakistan (Ghose, loc. cit.); on dead leaves and twigs in a pond in Mandalay,
Burma (Ghose, 1931, 35); [reshwater algae, Saharanpur (Randhawa, 1936a,
405), in paddy-fields of U.P. and Bihar (Singh, R. N., 1942d, 743), in a tank
at Bandra, near Bombay (Gonzalves and Joshi, 1946, 168).

Kisselew (1930; see also Geitler, 1932, p. 707; Elenkin, 1938, p. 1209-
1210) includes this species under Scytenematopsis.

Aulosira fertilisima Ghose (after Ghose)
Desikachary, 1959
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Aulosira fertilisima segun Geitler 1930

6. Aulosira fertilissima Ghose, Journ. Linn. Soc. Bot. 46, S. 342,

Taf. 31, Fig. 9, 1923.

Lager ausgebreitet, schmutzig blaugriin, hédutig. Fiden
gerade oder leicht gekriimmt, parallel oder dicht verschlungen,
selten mit einzelnen Scheinverzweigungen. Zellen 6—11 u breit,
7—10 u lang, in der Jugend zylindrisch, spiter tonnenférmig.
Scheiden dick, in der Jugend schleimig und farblos, spiiter fest
und braun, Heterocysten lang-ellipsoidisch, 8—9 u breit, 10

bis 14 u lang. Dauerzellen in Reihen, durch abgestorbene Zellen
voneinander getrennt, lang ellipsoidisch oder gegeneinander ab-
geplattet, 11—13 u breit, 18—24 x lang, mit glatter, manchmal
brauner Membran. — In stehendem Wasser auf Blattern von
Nelumbium speciosum, Lahore. — Fig. 435.
Die Art weicht durch die dicken Scheiden sowie durch die

Scheinverzweigungen von den anderen Vertretern der Gattung
ab und gehort vielleicht gar nicht hierher.

Aulosira fertilisima, Nach Ghose.
Geitler 1930
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CAPITULO 5

CALOTHRIX

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

VIRFIIG O T e R e S ik G als s Ginsasorise v i e sty ool sl sl
Freshwatlit? J, =000 THE & S5 e = = ek R b iy rRHEELE B
R L s i e Ml i SN oo ol
2. Heterocysts basal and intercalary .............. I. C. crustacea
Trichomes swollen at the base ........ ................. 2. €. contarenii
Trichomes not swollen or only a little swollen at the base . 3. C. scopulorum
ASSPOCOT prexenty Ll L, VT, gy B gt g LR FRTCLRE T LT
Br, SPONSTIONBNOWIN L. o0 o (iis i v SRCAMMAR S S By )
Liaaha kL L A S S R .
Sporesmore thanone ... ... . L L
0. Sporesdwbrosd ir bl NN S SRR 4. C. javanica
6. Spores 10-16pbroad ...................... 5. C. wembaerensis
Spores 6.3-8.4 wbroad ... ... .. . 6. C. bharadwajae
Spores 10.5-12.5 wbroad ... . 7. G. ghosei
8. Filaments distinctly swollen at the base ............o.oooooeersnn. ...
8. Filaments not so swollen at the base ........ o R B T

>

S~ ™,
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1.
1.

13.
13.

15.
I5.

17.
17.

19.
19.

21.
21.

23,
23,

25,
25.

27.
27.

29,
29.

Filaments 10 i or more thick at the base ... ... TP O G Ry S ey s ;
Filaments narrower ................. . LN B
10. Trichome above 8 y broad . ........ s R, T, B A
10.  Trichomes below 8 pe.broad. . L TR P sha iy S ST SN AT
Trichome 6-7 y broad. . ....... PRI T WAL L0 AP s sovs 8. C. stellaris
Trichome 7-8'pubroad. ........................ ... 9. C. fusea
12." Trichome 810 wbroad ................ ... .. 10. C. castellii
12. " Trichome 10-13 pbroad ............... .. . 11. C. clavatoides
Filamentsaboo i bt w00 543 18 EvOR Lo asiag i piaialin: it g

Trichome long and attenuated gradually .......... IV 12. C. elenkinii
Trichome short, not gradually attenuated .......... ... .. 13. C. brevissima

16. Sheath thick, lamellated, thermal ... .. favine s 14. C. thermalis

16. Sheath thin, not lamellated, non-thermal .. iy veein oot 00
b iy I by vl v il < e S gl s
Without hair, not attenuated . .......... ... ... .. 5. C. wembaerensis

18.  Filaments {1 cm. long, gradually tapering ...... 15. C. gardneri

18.  Filaments shorter, distinctly attenuated ..., ..., ... 16. C. brannii
Endophytic in the mucilage of other RIgae UL LR 17. C. geitones

20. Filaments narrower than 10 Bowib o« aad ki . R L R L R e
Sheath not clearly seen or thin and unlamellated .. ... B S LR A LS
Sheath thick and unlamellated. ............... ... . DESSIRGES R,

18. C. sevtonemicola

22. Trichome 6-7 . broad, sheath thin and unlamellated  16. €. braunii
Filaments above 15 wbroad ................ ... LR S
Filamenrs o than 15y hroad, . i uisiigens.d, oo . Bad et iiiole Talds

24.  Trichomes about 8.5 4 broad, cells very short .. 19 C. breviarticnlata

24.  Trichomes 1015 broad, cells not very short ..... 20. (. viguieri

Trichome 5-10 . broad. ............ R 21. C. parietina
Trichome 7-8 p broad . .. 28010 3 Subini lm i s 22, C. dolichomeres

26. Cells longer than broad, filaments about 8 i broad.. 23, C. weberi

26. Cells shorter than (17 PR S P e T U o b e £ il e
Trichomes forming a membranous thallus . . .. . PR 24. .. membranacea
Trichomes single or a few together, not forming a membranous thallus ..........

28. Trichomes very long, in the mucilage of other algae  25. C. glococola

28.  Trichomes very short, free .................... 26. C. rlnvata
Trichome 3.5-4 pbroad ................. .. ... . . . 27. C. epiphytica
Trichome 4-4.5 p broad ..................... ... 28. C. marchica
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Clave de especies segun Frémy 1929

Clé analytique des especes -

1. Plantes non sporiferes.
A. Gaines incolores ou colorées, mais non rougseitres.
1. Filaments dabord assez longuement eviindriques, puis atténues.
w. Filaments epads de DT w o sommets Jdes trichomes non piliferes;
plantes epiphytes. . o x g ow e el Lrevissima
b. Filaments epais de 1A1S @ somnets des trichomes piliteres
plantes =axicoles. . . .o+ 0 F .. 2. C. eylindrica
2. Filaments plus ou moins fortement ot regulicrement atténues a
partir de leur hase. ¢
a. Pas d’hictérocystes interealaires.
«. Sommets des trichomes tres ténus,
). Plantes vivant dans le muens des autres algues ;5 filaments
épais de 10-12 w un ped au dessus de la base, bulbeux a la
base. . . N T A C. fusca
)). Plantes ne vivi des autres algues.
§. Plantes épiphytes.
Q. Filaments epais de plus de 10 w & leur hase, assez longs.
hase ; articles tres g s

.

it pas dans le mucus

1 Filaments épais de 15-16 @ A la
J_ COUFS, & & w oo & b e 4. C. breviarticulata
1. Filaments épais de 1824 w a la basc ; articles carrés
5. C. adscendens

ou moiti¢ moins longs. .
Q ¢. Filaments ¢pais de 10w an plus
1. Filaments épais de 10w a la base,

A la base.
tres courts. . .
6. C. minima

i, Filiunents epais de 570 w a la base, asscz longs. .
. 1. C. epiphylica

. - .

< saxicoles, lignicoles ou libres.
faiblement colorées.
de plus de 10w
les o

plantes corvadiant
8. C. Viguicri

88 Plante

Q. Gaines non ou

1. Filaments ¢pas

0. Filaments non bhulbeax 5

. quilles. . . . .
00. Filaments hulbeuX.

—. Filaments épais de

longs que lavges o

. - - -

1213 w ; articles 2.4 fois moins
ordinairement lignicole.

plante
9. C. Castellii

— Filaments épais de 2029 w5 articles carrés ou
moitié moins longs ; plante saxicole. 10. C. Bossci
0 Filments épais de 10w on de moins de 10 p.

= 0. Filaments épais de 010 uw, dressés, paralleles ; plante
saxicole ou lignicole. . o Lovon g% 6. Braunii

00, Filaments dpais de 7 u o la base, droits ou courbés,
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isolés ou groupés e¢n petit nombre ; plante libre.
o e W e e ms e e a  ow e, e G eldvata
? 2. Gaines le plus souvent fortement colorées, brunes
ilunents cpais de 1012w . PRl + o parictina
B. Sommets des trichomes assez ¢pais hlumun!a courbds, ¢pais
de 67 w o trichomes torulenx, . . . . . 14, C. atricha
. Des héteroeystes intercalaires.
2. Gaines imeolores,

). Thalle meruste de caleaive. . . . . . . 10, C. Guelzei
D). Thalle non ineruste de calvaire.
§. Thalle membraneax papyracé. . . . 16, €. membranacea

55 'l'Imlh- non membrancux-papyracd,
Thalle assez t"!l'llllll, TTLOTITRIPN ; hctéroeystes [ull nom-
hwu\. . ol R e ey We s theomnalis
Q2. Thalle trés [N'tll. ot Ilhlllu'll!s isolés Inulm\hlvh (res
nombreus, . voe v e e I8 Fucebornid
B. Ginne  ordinairement colorcées, brunes. . . 13 €. pavicling
B. Gaines vouge-hrunitres 5 filaments épais de 18 w a la hase.

. ; 31 [T TR, e N e (TR || ST (O Y
I l’l.mlva h]llllltlll"ﬁ : hl.nm"nts u\unl jusquiic 30 w d'épaissear. .,
o AHAERT PRORES L DL e . e g a iROe=G e b PeN s s
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Clave de especies segun Geitler 1930

Bestimmungsschliissel

der in Europa gefundenen Arten
I. Marin.

1. Endophytisch; Basis der Trichome stark angeschwollen

C. parasitica 1.
2. Freilebend P G

A. Fiden bis 12 p breit
a) Zellen blsugréin . . . . . . . . C. aeruginea 2.
b) Zellen olivengriin bis violett C. fusco-violacea 3.
B. Fiden breiter
a) Heterocysten nur basal
a) Basis der Trichome deutlich angeschwollen.
C. Contarenii 4.
#) Basis der Trichome nicht oder nur wenig an-
geschwollen.
* Fiden bis 18 pu breit.
+ Haar lang, Fiden bzw. Aste nicht in
Biischeln . . . . . . C.scopulorum 5.
: ++ Haar kurz, Fiden bzw. Aste biischelig
C. pulvinata 6.
*+ Fiden breiter
+ Fiden 12—25 u breit
C. confervicola 7.
++ Faden 21—29 u breit
C. consociata 8.
b) Heterocysten basal und interkalar
«) Fiden unverzweigt . . . . . C.crustacea 9.
f) Fiden mehr oder weniger spirlich verzweigt.
# Trichome 8—12u breit; Scheiden ge-

schichtet . . . . . . . C. prolifera 10.
** Trichome 9—106 u breit; Scheiden nicht ge-
schiochtet . . . . . . . . O vivipara 11.

y) Fiden sehr stark biischelig verzweigt

C. Iascienlata 12.

II. Im SiiBwasser.

1. Mit Dauerzellen . . . . . . . . . . C. slagnalis 13.

2. Ohne Dauerzellen.

A. Fiden und Trichome an der Basis nicht an-

geschwollen?)?).
a) Basaler Teil vollkommen zylindrisch
(. Flahaultii 14

) Vigl. auch C. thermalia. .
*) Gelegentlich konnen éinzelne Faden der hier aufgezdhlten Arter
such leicht angeschwollen sein.
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b) Basaler Teil mehr oder weniger von unten an ver-

jungt.
«) Fiden 18—24 u breit . . . C.adscendens 15.
f) Fiden 9—12(—18)u breit
* Scheiden braun . . . . . C. pariotina 16,
#* Qcheiden farblos . . . . . C. Braunii 17.

y) Fiiden schmiiler.
* Zellen linger als breit, Fiden 8y breit
(. Weberi 18,
** Zellen kiirzer als breit.
+ Trichome 3,6—4 p breit
C. epiphytica 19.
11 Trichome 4—4,6pu breit
(. marchica 20.
B. Fiden und Trichome an der Basis zwiebelartig
verdickt.

a) Fiden 21—30x breit . . . . C. Ramenskii 21.
b) Fiden 3—13 u breit.
. a) Faden 3—5,7 ;cﬁ:rﬁit . . 0. Kossinskajae 22.
f) Fiden ca. Tu breit.
A Ohno THARE, » ,«cim e wns C. Elenkinii 23.
 » Mit Haar . . . . . . « » C. clavata 24.
y) Fiden 8—10 pu breit.
* Scheiden dick, geschichtet in Thermen
C. thermalis 25.
#* Scheiden diinn, nicht geschichtet
C. Braunii 17.
d) Fiden breiter
* Trichome 6—7 u breit . . C. stellaris 26.
** Trichome 7—8pu breit . . . OC.lusea 27.
#** Trichome 8—10pu breit . . C. Castellii 28.

1. Calothrix parasitiea (Chauv.) Thur., Ess. class. Nost., S. 381,
1875; Borner-Tuurer, Notes algol. 11, Taf. 37, Fig. 7—10,
1880.

Exsikk.: L& Jors, Alg. mar. Cherbourg, Nr. 237; DESMAZ.,
Pl. Crypt. Fr., sér, 11, Nr, 142.
Fiden bis !/, mm lang, 9—10, selten bis 15 breit, mit
deutlich angeschwollener Basis (Breite der Basis bis 24 p).
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Clave de especies segun Tiffany y Britton 1952

KEY TO THE SPECLES
boSheaths scareely evident . o0
. Zheathia evidenl, w=mally thick, | .
- Heteroeysts globose or yuadiate . P
2, Heteroeysts hemispherical |, 0 00

.
8. C.

. 1o Gl kawruyskyi

stugnalis
parieting

2
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Clave de especies segun Tilden 1910

" Genus CALOTHRIX Agardh, Syst. Algar. 24, 1824,

Plant mass consisting of penicillate tuits or a soft velvety expansion:
filaments simple or slightly branched; hereroeysts basal or intercalary, ab-
sent in a few species; gonidia basal, seriate.

1 Heteroeysis not present. C. juliana

1T Heterucysts present.
I Plams living in salt water
(1) Heterocysts basal
A Pl fusciculate or penicillate, parasitic
#  Filmpents 12-15 mic. in diameter C. confervicola
L Filaments 21-20 mic, in diameter C. consociata
B Plunts caespitose, often growing on rocks

a Filaments 8-12 mic. in diameter; cell contents violet
€. {usco-violacea

b Filaments 10418 mic. in dinmeter; cell contents olive green
’ C. scopulorum
¢ Filaments g-15 mic. in diameter: cell contents oljve green
C. contarenii
d  Filaments 15-2z0 mic. in diameter; cell contents olive green
C. pulvinata
¢ Plants parasitic: filaments u-15 mic. mn diameter, thickened into a
. bulb at the basc; cell contems blue-green
. C. parasitica
(0 Heterveysts basal and intercalary
A Filaments 9-12 mic. in diameter, scarcely thickened at base
C. aeruginea
« B Filaments 1318 mic. in diameter: false branches solitary
C. prolifera

C TFilaments 12-21 mic. in diameter; false branches fasciculate at
the apex of the filament C. fasciculata
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L Filaments 12-24 mic. in diameter; false branches in pairs, arising

between two heterocys=ts C. vivipara
E Filaments 10-40 mic. in diameter, interwoven at base, decumbent
C. pilosa
I Filamemts 12-30 miec, in diameter, not branched; sheaths vellowish
brown C. crustacea

2z Plunts living in ifresh waler
(1) Plunts epiphytic
A Filaments 5-7.5 mic. in diameter; trichomes 3.4-4 mic. in diameter
C. epiphytica
LB Filamems 7-8 mic. in diameter; heterocysts basal, usually in pairs
; C. scytonemicola
C Filaments 8-10 mic. in diamcter; trichomes G- mic, in Jdiameter,
cspecially constricted at joints; heteroeysts basal, in pairs
' C. stagnalis -
D  Filaments 10-12 mic. in dizmeter, curved and bulbous-inflated
at the base; trichomes 7-8 mic. in diametler
C. fusca
E Tilaments 3-15 mic. in diameter, sometimes thicker at the base:
trichomes 3.5-5.5 mic. in diameter
kg C. sandwicensis
F Filaments 15-16 mic. in diameter at base: sheaths thick, lamellose,
finally becoming brownish black; cells very short
: C. breviarticulata
G Filameénts 1518 mic, in diameter; sheaths wide, often truncate,
I-I-lﬂlﬂ.'}'ll colorless; trichomes 7-g mie, in dinmeter

C. vislacea
H TFilaments 18-24 mic. in diameter; sheaths thick. gelatinous, lamel-
lose, finally ocreate C. adscendens

(z) FPlants living in warm or hot water
A Filaments 8-10 mic. in diameter; sheaths somewhat thick, uni-
form, transparent, sometimes yellowish at base: heteracysts
basal, rarely intercalary C. thermalis
B Filaments &= 1o mic. in diamcter; sheaths close, ocreate, trans-
parent, ecoming yellowish brown; heterocysiz basal and in-

tercalirs . - pherical or guadrate C. calida

C Filamen:- to-11 mic. in diameter; sheaths close, thick, lamellose,
nerent- . cransparent and yellowish C. kuntzei

(37 Plants vy o stones and wood

A Filamem - oomie, in diameter; sheaths narrow, close, uniform,
colorle=- | trichomes 6-7 mic. in diameter. C. braunii Y

B Filaments io-12 mic. in diameter; sheaths thick, close, uniform
or ocreate, yellowish brown C. parietina th

C Filaments 12-13 mig. in diameter; sheaths thin, close, uniform,
colorless or yellowish -C. castellii
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Species not well vnderstood

C. donnellii
M. elongatum
M. fertile

M. fibrosum
M. halos

C. lacucola

5. obscurus
M. pardoxum
C. rhizosoleniae
M. scjunctum
M. turgida
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Clave de especies segun Starmach 1966

L. Nici nierozgalezione lub 2 pojedynczymi rozgalezicniami nie tworzacymi
skupionych, krzaczastych utworéw: nasady galyzek nie umiecszczone
we wspblnej pochwie. (Sekcja: Eucalothrix, gat, 1—40) , , , . . Fr
Ia. Nici rozgalgzione, rozgalgzienin liczne, skupione w krzaczaste kolonie:
nasady galjeck umieszczone we wipbdlnej pochwic, (Sekcja: Dichothriy,

gnl.-il——49],....‘....+., ...... LI TR SITE NPT ;b
2{I},Smirrﬂhecn:...‘............,..,.‘...,.'!.
h.Spurbrnk.‘....L.........,..,.... ..... 7.
3 (2). Pochwy szerokic, warstwowane, zewnetrzne warstwy galareto-

wm:irqu_..........,.. Aol R e A e e gl
3a. Pochwy waskie lub szerokie, lecz niewarstwowane |, . . | Nim womis 5 B
4 (3. Spory pojedyncze nad nasadowymi  heterocystami, Trychomy

65—14u szerokie ., L, ., . . v owosw s s o1y o adscondens. ¢
4a. Spory uloone ladcuszkicm po kilka, przegrodezone heterocystami lub

martwymi komérkami . . . . ., , | e I R L R
5 (4a). Trychomy u masady 5—6.8 v szerokie . . o« o 20 C. karnatakensis.
Sa. Trychomy u nasady Busrerokie . . . ... ... .. 3 . wembaerensis, -
6 (3a). Trychomy pray dciankach ropreecznych wyrainie weigte: homorki

prawie tak diugic juk sserokie, wonasadowych cagiciach trychombw

5,59 1 srerokic o TR B Y R N, ol e [ e
6a. Trychomy prey scinnkach poprzecznych nie weigte (nickiedy niewyranie

weigted; komdrki krodtsze od sécrokodel, w nasadowych czedcianch try-

chombdw 7,2-—9 . szerokie | | . . + + » 5. C. humanica.

7 (2n). Nici krdtkie, zwykle nic dludsze niz L O A S S

‘?l.Hici:nuu.mic:-.llu!:sz:..... ..... TR T Tl S e SE VR T
8 (7). Nici prawie na calej dlugodci cylindryczne, na kofcach slabo swezone
e O el I : bl L c o e e . B O, brevissima, v

Ba. Nici znacznic szersze u podstawy niz u szezyin . . . . . . . e A g
9 (8a). Nici w grupach po wicle razem, u podstawy 10 i szerokie, stopniowo

zweanfnee sie ko szceytowi; helerocysty drobne, | s o ov o0 ow o 7. C. mintma. v
Ya. Nici pojedyncee, 59 it szerokie, czesto nagle zwezone pod szezytem:

heterocysty szersze lub nieco weisze od komdrek nasadowych . . . . . | 10,
10 (%a). Niciu nasady cebulowato rozszerzone; trychomy u nasady 4,5—35,5 It

szerokie. w drodku-2—5 & szerokic . . . * e v v . ... . B C. clavata. -
I0a. Mici u nasady nie rozdgte cebulowalto: trychomy u nasady szersze . . . . 11,
I (10a). Trychomy u nasady 5-—11,5 i szerokie: heterocysty szersze lub

niewicle wezsze od komorek nasady trychoméw . . . . 9, C. scytonemicola. *
Ha. Trychomy u nasady 3.—4 It szerokie; heterocysty wedsze od komérek

nasadowych, ., . . . . . . SR T T e e g T T 10. C, innequabilis.
12 (7a). Nici i trychomy w dolnej ceefei cylindryczne, dopiero na szczycie
nagle 2wezaja si¢ i przechodzy we wios . . . . . . . . . 11. C. Fluhaulti, /
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12a. Trychomy stopniowo zwezajg sig od nasady ku szczytowi, u nasady sg
nickiedy cebulowato rozdgle . . . . . . . . . f 4 4 s . aw 4. w s 3.
13 (12a). Zakoficzenia lrychombw rbine: zwelajy sig stopniowo lub tei
nagle przechodzg w cienki wlos, ktéry sig nickiedy odlamuje i przykleja do

szezytu pochwy . . . . . . . o . « « s s s s« 12 C. Kossinskajae.
13a. Zakohiczenia trychomdw mniej wigcej jednakml.r: przejécie do wlosa
sropnbowasl i G GREREEE B W Ehetey @ el alds] wclial Wl e iz o trna i
14 (13z). Trychomy nie tworza wlosdw. . . . + « ¢ « ¢« & « & + & e T
14a. Trychomy sa z reguly zakoficzone wlosami (wlosy odpadajy w czasie
tworzenia hormogonidw) . « .+« &« & 4 4 s e s s s ae aa s s e s 2.
15 (14). Zyjqa w plechach innych 8i0ic + « « « « & « o s ¢ o o 2 0 = » « « 16
15a. Zyja na rGéinych innych podloZach . . . . . « « « ¢ v s o v v s + « » 1T%
16 (15). Trychomy u nasady 4—5,5 i szerokie; 2yje w galaretkach Nesroc
....... T o T (VPR TR,, | AT ol 7

16a. Trychomy u nasady 6—8 p szerokie; Zyje w plechach Phormidium fragile
o S LSRR VU S T e T T, R 14. C. antarctica.
17 (1 ..‘ia} Mici wn:lakrutmc powygmnn:. gesto splgtane. . . . . 15. C. intricala.

17a. Mici nie tak silnie powyginane i niec poplgtane. . . . . . . . . . . . . 18

18 (17a). Nici tworzg na lisciach roflin wodnych ciemnofioletowe plamy;
trychomy u nasady 54—92 i szerokie, nici u nasady B—I10,8 i szerokie

] e e e T e « & & aaow iiaw s owis v sw = « B C bugensls.
ifa. Nici niebieskozielone, pojedyncze lub w grupach . . . . . . . . . . . . 19.
19 (18a). Mici 10—12 p szerokie, u nasady nie rozszerzome. . . . . .

................ ............l'?.CnEmainm
19a. Nici weisze, w dolnej czedci zgigte, czesto rozszerzone . . . . . . . . . 20.
20  (19a). Mici 6—8 p szerokie, u nasady kolankowato zgigle . . . . .

AT UNREERN. o e e i R T Iﬂ.f'ﬂmkl.nil.-
20k, Nm o innych wymiarach, proste lub slabo powyginane, u nasady najwyzej

NICZNACINIE TOZSZETIONE . . . - = = = = « + = & s & W R
21  (20a). Komérki w dolnej czedei trychomoéw skrécone i weigte przy

4ciankach poprzecznych . . . . . . . . B (e W Eow % 19. C. gracilis.
21a. Kombrki w dolnej czedci trychomow kwdmtnwe i nic weigte przy

dciankach poprzecznych . . « + o & o &+ = = = = = = = = 20. C. columbinna.
22 (l4a). Nici najczedciej u nasady cebulowato rozdl;ln ....... WA oy 5 s 2
2%a. Nici u nasady najczedciej nie rozszerzone . . . . . - . . - - . o s W
23 (22). Nici u nasady bardzo silnie rozszerzone (do 12 w), powyiej nasady

JAupsserokic. « .« . ¢ - 6o« s R I I A T R 21. C. Kawraiskyi.
23a. Mici u nasady nie rozszerzone tak silpie. . . . . . . . . o . o0 .. 24.
24 (23a). Nici 2vjy w galaretkach innych glondw . . . . . . . S L, D

24a. Nici %yig epifitycznie na roflinach wodnych lub na innym podlozu . . . 26.
25 (24). Nici silnie powyginane lub okrecone kolo galazek Chaetophora.

Trychomy w drodku 8—11 @ szerokie . . . + -« -« - « « « - . 22, C. intorin.
25a. Nici nie tak silnie powyginane. Trychomy w drodku 2—8 p szerokie
........................ i s oai s aoadd G fuscn.
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26

37

37a.

3s

(24a). Nici u nasady 24—35—(50) o szerokie, czgsto krzewiasto roz-

galezione (-0 LU TS e it e s .+« « » « . 24. C. Ramenskil. /
Nici u nasady wezsze nie rozgalezione krzewlasto S S T W i 7
(26a). Nici u nasady ok. 23 p szerokie, trychomy w Srodku 7—-!0 13

szerokie . . . . - T e s R s (SRR el e o Otk
Nlm:trychomywqtsze......... & . O s
(27a). Nici u nasady 9,5—16,5 p. szerokie, trychomy w Srodku 4, 5-—9 S 13

8Zerokie — o . e 5 e B e .« +« « o« « 26. C, thermalis. ~
Nici i trychomy o mnych wymlarach szerokos‘.cl RS SRETRA il ol T
(28a). Trychomy w $rodku 2,5—4,5p szerokie . . . . . . . . . . . . . 30.
Trychomy w $rodku 6—I10 p szerokie . . . . . R v 4
(29). Trychomy w $rodku 2,5—5 @ szerokie (u formy do ll e szerok:c),

przy $ciankach poprzecznych nieco wcigte . . . . . + . .27. C. Braunii. .
Trychomy w $rodku 3—4,5 u szerokie, przy ﬁc:ankach poprmnych nie

wcigte lub silnie wcigte . . . . sxcarhEmdy | ou e o IECRLMNTL: ) i
(30a). Trychomy w $rodku 3—4 p szerokte. kombdrki krbtkle, tarczo-

wate, przy §ciankach poprzecznych silnie wcigte . . . . . 28. C. clavatoides. v
. Trychomy w $rodku 3—4,5 p szerokie; komoérki wydluzone, przy
éciankach poprzecznych slabo wcigte . . . . . . . . . . . 29. C. estonica.
(29a). Trychomy w érodku 6—7 p szerokie; pochwy niewarstwowane

..... el et . - . . 30.C. stellaris. .

. Trychomy w §rodku 9—10 n szerok:e pochwy warstwowane

..... 5 e b S subnnlnrctlm.
(22a). Pochwy zabarwione (tylko u mlodych okazbw bezbarwne). RETIEAE-< ™
Pochwy bezbarwne . . . . . . . + ¢ « & = =« =« - - . ......37.

(33). Pochwy waskie, niewarstwowane, w dolnej czgsci zbltawe lub
brunatnawe, lecz nie ciemnobrunatne; nici czgsto ulozone réwnolegle
..... ol - . . . . .27. C. Braunil.

Pochwy szcroklc. warstwowanc. zbltobmnatne lub cnemnobrunatnc nici
nie ulozone rownolegle, niekiedy rozgalgzione . . . . o SR e

(34a). Nici czgsto rozgalezione, pochwy postrzepione; komorki nie
skrbébcone . . . . . . . 32 C. parietina.
Nici mcrozga!eztone, pochwy postrzt;p:one, komérkl krStkie .. . . . 36.

(35a). Trychomy w $rodku 5—7,5 p szerokie. . . . . .33. C. breviartimhtn.

. Trychomy w $rodku (powyzej nasady) 10—15 szerokie

..... 22 ..................:34.C.Vigularl.~

(33a). Trychomy ok. 5 p szerokie, u nasady nie rozszerzone, prawie
cylindryczne, wolno zwezajace si¢ ku szczytowi; komodrki prawie

ROt OWE <= o e e gl e i b T TR R T o T e e e W Weberi./

Trychomy u nasady mniej lub wigcej rozszerzone; komoérki kroétkie,

tylko w gornej czeéci dluisze. . . . CD i s S

(37a). Trychomy u nasady 2,5—5,8 p szcroklc . . . . . . 36.C.epiphytica..
. Trychomy u nasady 14 @ szerokie. . . . . - . - - - - « =« ST e
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39
39a.

40

40a

41

41a.

42

47a.
48

48a.
49

49a.

(38a). Trychomy '6-=10"1 8Zerakie 0 = im Seliaiy o 5wl i s e Sell il deg el

Trychomy u nasady 9—I14 i szerokie . . . . . . . . : e TR §
(39). Plechy darniste, szeroko rozpostarte; trychomy u nasady 6,. —9
szerokie' . . . » .« - . . 37. C. compacta.
Nici pojedyncze Iub w grupach' (rychomy u nasady 6—10 (mcklcdy
do 14 p) szerokie . . . . - ol TS T e e e L o B8. €L Filllebornli.
(39a). Nici do 1 mm dlugle lrychomy u nasady 9—13,5 1 szerokie
: N - -« - . 40. C. subsimplex.
N:m 200—250 73 dlug:e' trychomy u nasady 10-44 w© szerokie . . 3
R Aty e R e S e e Ny Tt W e Te Te 0y 2390 wimplex.
(1a). Pochwy cienkie, niewyraZnie warstwowane, na szczytach nie otwarte
lejkowato i nie postrzgpione . . . . P S L DS i i
Pochwy wyrainie warstwowane, na sza,zyt-lch postrzgpione . . . . . . . 46.
(42). Trychomy 2—24 @ szerokie . . . . . . . . . . . . . 41. C. Westiana.
Trychomy szersze . . . . W o b
(43a). Nici u nasady 19—-42 p.szerok:e w érodku 14—38 @ szerokie . . .
A A T S s SV 0 s § e S B T (R MRS el |- O ) L O T g BT
NlCl 9m15p szerolcle et i AT I S S v Tt i e B Bt B R e
(44a). Trychomy do 10 szerokie. . . . . . . . . . . . . 43, C. calcarea,
Trychomy 10—15 @ szerokie . . . . . . . . 44, C. olivacea.
(42a). Trychomy 1,5 p (niekiedy u ndsady do 3 pt) szerokie . 5
LTS in T ks I i e by e B E nint S e DLl sl e s Sl Lk, SaRe dsahdichotoma
TV CROMY STERRZE 2t cam W e, o it s, 20 e BRI o O B o e 2 B o o il
(46a). Pochwy warstwowane, lecz na szczycie zwe¢zone, nie otwarte
KieHSZKOWALG v s aovans: b o0 8 i oo 5 .« = « « . . .46. C. sinensis.
Pochwy na szczycie kieliszkowato otwartc, po‘;lrqulonc s E . . 48,

(47a). Trychomy (2)—3—4—(7) pszcrokle tworza galarctowate brodawki
Pt ! oF MRS iy Al mrasenans i 4o el Chtielatinosa.
Trychomy SZEESTEBAND Sovtleds Sho@inaa b 8 6 ol S e T s e s e« BT
(48a). Trychomy 6,5 —7,5 0 szerokic; nici 13 p szerokie . =
e AT - - - » 48 €, Mencghmmlm
Trychomy 4—9——(!2) 7 szerokle nici ll— IR—(Z‘?‘) e szerokie . .
BosEoAtin. Saf. = ¥4 A R g, AR R P e O LD AT gypsm:hnh.
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Clave de especies segun Prescott 1962

1. Akinetes present C. stagnalis
1. Akinetes absent I 2
2. Filaments definitely enlarged in the basal portion; sheaths some-

times inflated below_ ... e b . 3
2. Filaments very gradually tapering, or cylindrical throughout much

of their length and then tapering. .. . -5
3. Filaments compactly arranged in common mucilage, forming a

colonial expanse on aquatic substrates_._______________________________.C. Braunii
8. Filaments solitary, or in small tufts, intermingled among other f

algae, or epiphytic
4. Sheath close, without lamellations; scattered among )

other algae ... . bt STEES oS YA N T wellap
4. Sheath wide, lamellated; plants attached in the mucilage

of other algae: .. =T o) 0. o -C. fusca
3. Trichomes not tapering to a hair; short, abruptl ending ... C. atricha
5. Trichomes decidedly tapering, sometimes to a img Balrcoc.. o) vl g
3. Filaments associated to form a colonial expanse ... (. parietana
3. Filaments solitary, or few together, scattered or epiphytic N
7. Cells very short, Y- as long as wide; sheath brown .. C. breviarticulata
7. Cells longer; sheath colorless ... ... E . -
$. Trichomes slender, 8.5-4u in diameter at the base; filaments

Sl I dISmMeter e e 8 e e e coeiceeeenen €L epiphytica
3. Trichomes stouter, 124 in diameter at the base; filaments
18-24u in dmmeterC adscendens

Key to the Species
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CARACTERES ESPECIFICOS DE Calothrix

1. Habitat

1. marino
2. dulceacuicola

2. Forma de vida

1. endolitico
2. vida libre

3. Color de la célula
1. verde azul
2. verde olivo
3. violeta

4. Color de la vaina
1. incolora
2. parda
3. amarillenta

5. Base del tricoma

1. amplia
2. recta

6. Constricciones en la parte media del tricoma

1. ausentes
2. presentes

7. Forma del heterocito basal
1. hemisférico

2. subesférico
3. cilindrico
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8. Heterocitos intercalares

1. nunca
2. facultativos

9. Pelos apicales

1. ausentes
2. presentes

10. Largo de los pelos apicales

1. largos
2. cortos

11 Posicion de las ramas

1. laterales
2. en verticilos

12. Vaina
1. homogénea

2. lamelada

13. Tipo de vaina
1. firme
2. difluente
14. Acinetos

1. ausentes
2. presentes

15. Diametro del filamento
16. Diametro del tricoma

17. Largo de las células

18. Diametro de los heterocitos

19. Largo de los heterocitos
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Calothrix Agardh ex Bornet et Flahault 1886

Filamentos heteropolares en partes basales y apicales, siempre solitarios o en pequefios
grupos, separados unos de otros (sin mucilago comun), raramente con ramificaciones
laterales simples, orientadas mas o menos en direccion del crecimiento original. Los
tricomas siempre con heterocitos hemisféricos o esféricos, siempre basales y
ocasionalmente con heterocitos intercalares cilindricos; en estos ultimos se produce la
divisién de los tricomas y la subsecuente desintegracion; las partes basales de los
tricomas a veces ensanchadas, constrefiidas o no en los septos; las partes apicales en
forma de pelo compuestas por células largas, hialinas. Las vainas, siempre presentes,
generalmente firmes, a veces lameladas y amarillentas, también pueden ser amplias en
los é&pices. Células cilindricas o en forma de barril. Aerotopos ausentes en las células
vegetativas, pero presentes en los hormogonios. Acinetos basales sélo en algunas
especies. La division celular es transversal al eje principal del tricoma, sin zonas
meristematicas subapicales. Los tricomas se desintegran en los heterocitos y desarrollan
separadamente nuevos tricomas. La multiplicacion es por hormogonios que se separan
del tricoma por necridios y se liberan de la vaina después de la separacion de los pelos
terminales

Novelo 1985
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5.1 CALOTHRIX BRAUNII

Estado actual de la especie

Calothrix braunii (A. Braun) Bornet et Flahault

1) Aboal y Llimona, 1989:<3>; 2) Aboal, 1989b:<3,6>; 3) Aboal, 1988d:<3,4,6>; 4)
Whitford, 1943:<3>; 5) Prasad y Srivastava, 1968:<3,6>; 6) Kullberg, 1971:<3,6>; 7)
Acleto et al., 1978:<3>; 8) Behre, 1956:<5>; 8) Valadez et al., 1996:<4,6>; 9)
Montejano et al., 2005:<3>;

1,3) Jaén, 1) Albacete, Alicante; 1,2,3) Murcia, ESPANA; 4) North Carolina; 6)
Montana, EU; 5) Uttar Pradech, INDIA; 7) Ica, Lima, PERU; 8) Bremen, ALEMANIA;
8) Morelos, 9) MEXICO;

1,8) rios; 3) cursos de agua alcalina dulce; 5) suelos alkalinos; 6) aguas termales; 8)
lagos;

1) bentos; 3) sobre las rocas del fondo, tolera la presencia de sal pero no la
contaminacion; 5) edafica; 6) perifiton; 6) termofila; 8) epifita;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion

170



Calothriz braunii segin Desikachary 1959

5. Calothrix braunii (A. Br.) Bornet et Flahault

Revision des Nostocacdes hétd ;
) acdes hél i; Forti i
Syiloge ACRDE oy |gﬂ;: crocystees, 368, 1886; Forti in De
lig. 230, 1929; Geitler, Krypiog

< 's A86 Toni,
remy, Myxo. d'Alr. équat. franc., 257
awmenllora, G0G, lig. 381, 1932, :

PL 114, Fig. 3
s Tlhnllus caespitose, blue green or brownish ;
:—. ”!;: th‘"f‘ 9- II.I1|1 broad, HH"I‘I}"{'H aul t,h“ base, slightly bent ; sheath thin, cloge
| richome, colourless ; trichome 6-7 i broad, ending in a long hai i
stricted at _:hr cross-walls ) cells somewhat shorter than b o -“ fdll‘. e
basal, hemispherical. be g e

lilaments straight, parallel,

In rice ficlds, Faridpur, Bengal (Banerji, 1935, 208, 1938, 95).

H H a5 n s 5 e L
apex ; sheath thick, lamellated, blackish brown; trichome at the base $.5 @
Lroad, in the middle 5.5-7.5 p broad, constricted at the septa; cells very short,
discoid, ! -1 times as long as broad, pale blue green; heterocysts basal single,
hemispherical.

O Plectanema wollei in an artificial tank, Perediniyn, Ceylon (West &

West, 1002, 200).

C. braunii Born. Et Flah (alter Frémy)
Desikachary, 1959
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Calothrix braunii segin Frémy 1929

© 11 Gn.lot.h:i:ﬂmnnﬂ Born. et Flah,, R’évinil?llt: I p: if:;nl[aﬂ}.u“
Thalle gazonnant, velouté, érugineux 1_:|u nu.uiat:re ;wﬂlﬁm o
Ll iooms - Cfurh‘:m 'ﬁ Edﬁeiﬂdfx;;u: llr':.:i!v.l.llne;vz:I étroitei: inco-
& 10 p3 inco
T::;? a;tliu::‘u.ﬁi:i:c: ':l:‘;t:i;.llimpﬁlc i la bu.us:e. _uuil.'mmes: t_1:in:hi::::e;.e:::;:
de 6-T g, souvent toruleux, d'abord ne 1.:hnunuaut p::.ﬁ l:::::; 1.;“5; e
transformés en poil tres 'Iu'ng . uruc'lﬁuu ;:T;ﬂ]pﬂ
larges ; hélérocystes basiluives. — (Fig. .

( y 3 lig Ou
Hab. 1 sur les plerres el jos lwis immergés, dans s guux courfntd
i | gogr. 3 Furus § Amirigque du Nonld § Pn‘rinlti&n.sq A
i .- 1 N.f;lﬂ sur des rochers, o huql ile l'ean i?i uu o E.‘Wtﬂ} ;
iik:’n:ml des 'I.Jlrirulni.m el Jd'autres \'hiutuu:Fuﬂz h;‘
Lrh;ur orientale allemumle (Sehiroeiler) | Natal (Fr .

Afrique équatorinle frangaise : & rechercher.

Calotrix braunii Born. Et Flah. D’aprés le n°® 856 des Algae exsiccatae de Wittrock et

Nordstedt: a disposition dels filaments, b groupe de filaments.
Frémy 1929
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Calothrix braunii segiin Geitler 1930

17. Calothrix Braunii Born. et Flah., Rév. I, 8. 368, 1886,
Exsikk.: Wrrrr.-Norpsr., Alg. exsice. Nr. 856, 1606.

Fiiden gerade, parallel, 8—10 u breit, an der Basis schwach
zwiebelartig verdickt, zu einem blaugriinen oder braunlichen

Lager wvereinigt. Scheiden diinn, eng
farblos. Zellen 6—7 u breit, an den
Querwinden eingeschniirt, etwas kiirzer
als breit. Heterocysten basal, halb.
kugelig. — Auf Steinen, Wasserpflanzen
Muschelschalen und dgl. in stehenden
Gewissern; wohl kosmopolitisch, —
Fig. 381.

Calothrix braunii, Nach Fermi
Geitler 1930
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Calothrix braunii segiin Tilden 1910

487. Calothrix braunii Bornet and Flahault. Revis. des Nostoe. Ann, Sei.
Nat, Bot. VIL 3: 368 1886. De Toni. Syll. Algar, 5: 624. 1907.

Setchell. Notes on some Cyanophyceie of New England. Bull, Torr.
Bot. Club. 2z: 426, 1893, Collins, Holden and Setechell, Ehye. Bor-Am.
Fase. 3. no. 112, 18z Tilden. American Algae. Century 111, no, 246,
188 Setchéll. Notes on Cymnophyceac—I11. Erythea. 46, 1Bug.
Setchell and Gardner, Algue of Northwestern America, Univ. Culil, Pub.
Bot. 1: 198 1003 Collins, I'hycological Notes of the late Isaac Holden.
—I1. Rhodora. 7;: 237. 1905.

Plate XVIIL fig. 11,

Plant mass caespitose, wvelvety, Dlue-green: filaments g-10 mie. in
diameter, .5 mm. in length, densely crowded, parallel, straight, eurved
and thickened at the base; sheaths narrow, close, uniform, colorless; trich-
fmes G-? mic, in diameter, cqual, tapering anto a very long hair, witen
constricted at joints; cells a litle shorter than their diameter; hetero-
cysts basal. 1

Massachuserts, Growing on stones in a small brook. Sharon; forming
extended patches on, rounded stones in a4 small rivalet, Cataumet. (Scich-
cll), Connecticut, On stones in shallow water. Bridgeport. October 1893:
forming a coating on stones, side stream of Pequonnock River, below Fae-
tory Pond Dam, October, (Holden). Washington, On  dead floating
stems of Scirpus, Lake Washington, Seattle. July 1897; on pebbles at
edge of Lake Union, Scattle, June 1897. (Tilden).

Calothrix braunii
Tilden 1910
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Calothrix braunii segin Starmach 1966

Zi_r'. Calothrix Braunii Bornet et Flahault (rys. 902). Nici nicroz-
galgzione, do 500 dlugie, u podstawy Czgsto cebulowato rozszerzone
() —9—1 I._Z—{ 13) 1. 'w  $rodku 458,511 szerokie najczn;écicj
prmic_:,_ulumnu mnicj wigeej rownolegle, tworza drnl:-n.e skupienia
rzadziej wystepuja pojedynczo. Pochwy bezbarwne, nickiedy jcdnzilr?
w duh}wuh czgsciach zoltawe lub brunatne, cicnkie, niewarstwowane
na kn1nc:1clz zwykle otwarte i czesto dluzsze od lryc;laméw Trychom ;
na Sciankach poprzecznych zwykle nicco weiete, u ]."Iﬂdﬁli.lel' cz;stg
.-».-la[;-::t rozszerzone, (4,5)—5—7 u, w $rodku 2,5—5 . szerokie za-
I;;:m:zmm: wlosem lub owalnie stozkowaty komorka. Komérki'réznie
L l:;i!:;: Heterocysty nasadowe, pojedyncze, polkuliste, rzadzi-::j}:rawie

Wysltepuje pospolicie w wod j i

mieniach, muszlagh Slimakow ifdc.h Elﬂ.liﬂlnjﬂh TR

Calothrix braunii (wedlug Frémy)
Starmach 1966
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Calotrhrix braunii segun Prescott 1962

Calothrix Braunii Bornet & Flahault 1886, p. 368
Pl. 131, Fig. 12

Trichomes parallel, gradually tapering to a point, compactly
arranged to form a colonial expanse on submerged substrates;
sheath thin and colorless; heterocysts hemispherical, basal; vegeta-
tive cells shorter than broad or "about as long, constricted at the
cross walls, 6-7u in diameter at the base.

On submerged vegetation and stones in hard water lakes. Wis.

/\

T

Calothrix braunii Bornet and Flahault
Prescott 1962
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5.2 CALOTHRIX CLAVATA

Estado actual de la especie

Calothrix clavata G.S. West

1) Margain, 1981:<4,6>; 2) Margain, 1989:<3,6>;

1,2) Veracruz, MEXICO; SUDAMERICA, ISLANDIA, AFRICA ECUATORIAL,
INDIA, POLONIA;

1,2) charcos; en aguas dulces y salobres, estancadas y corrientes; 1) planctica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Calothrix clavata segin Desikachary 1959

26. Calothrix clavata West, G. S.

in Fuhrmann et Mayor, Voyage d’explor. Colombic, 1019, pl. 21, fig. 6-7,
1914: Frémy, Myxo. d’Afr. équat. franc., 257, lig. 229, 1929; Geiller,

Kryptogamenflora, 609, fig. 382, b, ¢, 1932; Frémy, Cyano. cotes d’LEur.,
142, pl. 36, fig. 1, 1933. '
Pl. 114, Fig. 2
Filaments single, or a few together, up to 100 p long, straight, or slightly
nts single, g l p long, straig ghtly
bent, prominently swollen at the base, 7 @ broad ; sheath close to the trichome,
very thin, colourless; trichomes slightly constricted at the cross walls, 5 5.5 p
broad at the base, in the middle 2-5 p broad ; cells discoid at the base and 2-3
times as long as broad above; heterocysts basal, single hemispherical.

Kanuggyi canal, Burma (Skuja, 1949, 25).

C. clavata West.G.S. (alter Frémy)
Desikachary, 1959
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Calotrix clavata segun Frémy 1929

Wesl in Fuhrmann st Mayor, Voyage

: .
12. Calothrix clavata G 19, PL. XXI, fig. 6-T, 1914.

dexploration en Colombie, p. 10

Filaments solitaires ou réunis en petit nombre, ayant jusqu'a
100 u de long, droits ou un peu courbes, venflés et épais de T u & la
base ; gaines minces, étroites, incolores ; articles basilaives dis-
coidaux, rétrécis au niveau des articulations, épais de 5-5,5 u; articles
du milicu 2-3 fois plus longs que larvges, épais de 2-5 ., trés peu
rétrécis au niveau des articulations ; hélérocystes basilaives, soli-
taires, hémisphériques, — (Fig. 229),

Hab. : vaux douces ef sanmlves, stagnanles on courantes,

Distr. géogr. = Acvigque do Sl Colononbie 3 Dslale,
Alrvigue : v'uvall pas encore ele sigznale

Calotrix clavata, G.S. West
Frémy 1929
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Calothrix clavata segin Geitler 1930

94. Calothrix elavata G. S. West, Voyage d'explor. Colombie,

S. 1019, Taf. 21, Fig. 6, 7, 1914,

Fiiden einzeln oder zu wenigen beisammen, bis 100 p lang,
fast gerade oder leicht gekriimmt, an der Basis zwiebelartig
angeschwollen und 7 u breit. Scheiden eng, sehr diinn, farblos.
Zellen an der Basis scheibenformig, 5—35,5 u breit, in der Mitte
92— 3mal so lang wie breit, 2—5 u breit, an den Querwiinden

leicht eingeschniirt. Heterocysten basal, einzeln, halbkugelig.
— In stehendem und flieBendem, auch salzigem Wasser in den
Anden, auf Island, Franz.-Aquat.-Afrika. — Fig. 382b, o,

Calotrix clavata, Nach Boye-Petersen
Geitler 1930
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Calothrix clavata segiin Starmach 1966

8. Calothrix clavata G.S. West (rys. 883). Nici pojedyncze lub
w grupach, prawie proste lub lekko zgigte, zwykle do 100 u dlugie,
u podstawy cebulowato rozszerzone, 59 p szerokie. Pochwy bez-
barwne, bardzo cienkie. Trychomy przy $ciankach poprzecznych
stabo weigte, u podstawy 4,5—5,5 1, w $rodku 2—S5 p szerokie. Ko-
morki roznie dlugie. Heterocysty nasadowe, pojedyncze, zwykle
potkuliste.

Wystgpuje w wodach stojgeych, slodkich i slonawych, a takie na
glebie. Europa.

Calothrix clavata (wedlug Wwsta i Boye-Petersena)
Starmarch 1966
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5.3 CALOTHRIX EPIPHYTICA

Estado actual de la especie

Calothrix epiphytica West et West

1) Guarrera y Kuhnemann, 1949:<3>; 2) Novelo et al., 2005:<3>; 3) Behre, 1956:<5>;
1) Cérdoba, Chubut, ARGENTINA; 2) Tecocomulco, Hidalgo, MEXICO; 3) Bremen,

ALEMANIA;
2,3) lagos; 2) epifita;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Calothrix epiphytica segun Desikachary 1959

97. Calothrix epiphytica W. et G. 5. West

J. Bot. Lond., 35:290, 1897 : Forti in De Toni, Sylloge Algarum, 5: 621,
1907 ; Frémy, Myxo, d*Ali. équat. france,, 262, 1929 Geitler, Kryptogamen-
flora, 606, 1932.

Filaments single or in groups, up to 250 p long, seldom up to 350 p long;
at the base 5 7.5 p broad, at the apex gradually attenuated ; sheath somewhat
thick, colourless; trichome at the base, 3.5-4 p broad tapering to a fine hair;
cells somewhat shorter than broad below and longer than broad above
heterocysts basal, single, small.

On the shells of Thaia Intha of the Inle, Burma (Biswas, 1936, 116), in
cultures of paddy-ficld soil, Goregaon, Bombay (Gonzalves and Gangla, 1949,

54).
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Calothriz epiphytica segiin Frémy 1929

7. Calothrix epiphytica W. et G. S. West, Journ. of Bot, XXXV,
1897, p. 210.

Filaments solitaives ou grégaives, ayant jusqu'a 250 (rarementl
-350) u de long, épais i la base de 5-7,5 g, s'atlénuant graduellement
jusqu'au sommet ; gaine assez ¢paisse, incolore ; trichomes épais de
3,5-4 4 & la base, transformds, au sommet, en poil trés fin ; articles
4 peu prés aussi longs que larges, un peu moins longs & la base ;
hétéroevstes basilaires. pelits, solitaires.

Hab. : caux stagnantes, épiphyte sur les aitves aloies e partieulierement
sur les Ovddoyureim,

Dislr. Hﬁﬂﬂl': oAngleneree 3 sl 5 Antilles 3 Terre de Fen s D eonie ;
regioes antaretigies,

._Alnl']l.l.l.'.n foAnpolag Mossimedes, sue Ovdogoninm (Welwilseli) 1 Nyass

et Taesamiika, sov Cladophne (G5 Wesy), '

Afvique équatorviale francaise : i rechereher.
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Calothrix epiphytica segun Geitler 1930

19. Calothrix epiphytica W. et G. S.
West, Journ. of Bot., 35, S. 290,
1897.

Fiden einzeln oder gruppenweise, bis 250, selten bis 350 p
lang, an der Basis 5—7,5 u breit, gegen die Spitze zu allméhlich
verjiingt. Scheiden ziemlich dick, farblos. Zellen an der Basis
der Fiden 3,5—4 u breit, etwas kiirzer als breit, weiter oben
‘liinger als breit. Heterocysten basal, einzeln, klein. — In stehen-
den Gewiissern auf Oedogonium, T'olypothriz; auch in Thermen
(England, Island, Patagonien, Antarktis, Afrika).

SeroneLl und GARDNER erwithnen unter diesem Namen
eine — allerdings nicht ganz sicher bestimmbare — Form von

der kalifornischen Kiiste.
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Calothrix epiphytica segun Tilden 1910

470. Calothrix epiphytica \Vest and West, Welwitseh's African Freshwater
Algac. Journ. of Dol 35: 240, 1807, De Toni. Syll. Algar. 5: 621
10407, "

West and West, Journ. Linn, Soc, Bot, 34: 283, 1808-1000.

Filaments 5-7.5 mic. in diameter at the base, 250 mic. rarely up to 3s0
mic, m length, minute, attached to larger algae, solitary or somewhat rre-
garions, gradvally tapering from base to apex; sheaths somewhat thick,
transparent and colorless; trichomes 3.5-4 mie. in diameter ar the base,
ending in a very thin hair at the apex; cells cqual to the diameter, in length,
ur it the base u littde shorter; heterocysts basal, solitary, small,

West Indies. Iipiphytic on Toly porthrix. Dominica. (Elliott).
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Calothrix epiphytica segun Starmarch

dyncze albo w grupach, do est (rys. 911). Nici poje-

350 . dhugie, u podstawy 4,59 u szerokie,

ku szezytowi s | FANT AT ]
..,,.;mki: t'}":;cj:;;ﬁ:'iwu z.h:f;;zag;;cc sig. Pochwy bezbarwne rdznie
seerokie, " U nasady 2,5—58 i szerokie. K :
: : . p s [ . Koma ni
dlub‘;:;:. tHet::rocy:.ty nasadowe, pojedyncze, drobne N
S r - ) : ; :
zh:srm?m;jc w wo_dach stojaeych, epifitycznie na innych glonach
¥ do C. Kossinskajae, réini sie gldwnie zakoriczeniem trychoméw .

Calothrix epiphytica
Starmach 1966
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Calothrix epiphytica segun Prescott 1962

Calothrix epiphytica West & West 1897, p- 240
Pl 132, Figs. 2,3
Filaments either single or in small clusters, gradually tapering
from base to apex, ending in a long hair; 5-7.5-(7.8)u in diameter;
sheaths wide, not lamellate; heterocysts basal, 4-5u in diameter;
cells 4-5u in diameter at the base of the trichome, about as wide

as long.
On filamentous algae and submerged aquatics. Mich., Wis.

)

Calothrix epiphytica West and West.
Prescott 1962
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5.4 CALOTHRIX FUSCA

Estado actual de la especie

Calothrix fusca (Kiitzing) Bornet et Flahault 1886

1) Aboal y Llimona, 1984a; 2) Aboal, 1989a:<3>; 3) Aboal y Llimona, 1989:<3>; 4)
Aboal, 1988d:<3,4,6>; 5) Valadez, 1992:<4,6>; 6) Sheath y Cole, 1992:<3,6>; 7)
Bicudo y Bicudo RMT, 1969:<4>; 8) Guarrera, et al., 1968:<4>; 9) Guarrera y
Kuhnemann, 1949:<3>; 10) Whitford, 1943:<3>; 11) Borge, 1936:<5:>; 12) Prasad y
Srivastava, 1965:<4,6>; 13) Acleto et al., 1978:<3>; 14) Valadez et al., 1996:<4,6>; 15)
Kawecka, 1971:<3,6>; 16) Montejano et al., 2005:<3>;

1) Murcia, 2,3) Alicante, Jaén, Albacete, Murcia; 4) Jaén, Murcia, ESPANA; 5,14)
Morelos, 16) MEXICO; 6) Norteamérica; 7) Rio de Janeiro, BRASIL; 8) Buenos Aires;
9) Patagonia, Georgia del sur, ARGENTINA; 11) SUECIA; 12) Himalaya, INDIA; 13)
Lima, PERU; 14) Valadez et al., 1996:<4>; 15) Mts. Tatra, POLONIA;

1) manantial, arroyo; 2,3,5,14,15) rios; 4) cursos de agua alcalina dulce muy pura o con
ligera eutrofia; 6) corrientes en varios biomas; 7) lago turboso; 8) lagos; 10) estanques;
12) aguas termales;
2) epilitica; 3,12,15) bentonica; 4) en el interior de Batrachospermum moniliforme; 6)
macroalgas; 7) masa gelatinosa amarillenta suelta en medio de la masa de agua proxima
al fondo, masa gelatinosa amarillenta suelta entremezclada con plantas del margen; 8)
planctonica; 14) epifita;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Calothrix fusca segin Desikachary 1959

9. Calothrix fusca (Kiitz.) Bornet et Flahault

Revision des Nostocacées hétérocystées, 364, 1886; TForti in De Toni,
Sylloge Algarum, 5: 617, 1907; Frémy, Myxo. d’Afr. équat. franc., 249,
fig. 222, 1929 ; Geitler, Kryptogamenflora, 610, fig. 384, 1932; I'rémy, Cyano.
cotes d'Eur., 145, pl. 3b, fig. 2, 1933.

= Mastichothrix aeruginea Kiitz., Phyc. generalis, 232, 1843.

PL. 107, Fig. 10

Filaments single, seldom gregarious, in the gelatinous thallus of other
algae, 200-300 p high, 10-12 p. broad, bent at the base and inflated, up to
15 w broad, at the base; sheath broad, colourless, at the apices diffluent;
trichome 7-8 p broad, ending in a long thin hair; cells often discoid shorter
than broad; heterocysts basal, hemispherical, single or double, smaller than
the basal cell of the trichome.

On dead trees and in the mucilage of other algae in stagnant and running
waters.—Yenay-eng, Pegu and Rangoon, in Burma (Zeller, 1873a, 181
1873b, 172; Theobald, 1883, 22; Skuja, 1949, 22) ; Matheran necar Bombay
(Schmidle, 1900b, 161), River Ravi in Chamba (Singh, V. P., 1941, 251),
Shembaganur in Madras State (Frémy, 1942, 22) in India; Perediniya in
Ceylon (West and West, 1902, 200).

at the basce; sheath thick, homogeneous,
unlamellated : cells 5-8 i broad, | 1o as
green; heterocysts basal, rarely intercal

hyaline or yellowish at (he base

L]

I‘"'F as broad, seldom longer, blue-
ary, ellipsoidal 1o subspherical,

On cement walls of drain. i 2 2
224; 1927c, 247, 1927e, g3y EO0" A0l Mergui islands (Ghose, 1927,

C. fusca (Kutz.)Born el Flah. (after Frémy)
Desikachary, 1959
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Calothrix fusca segin Frémy 1929

3. Calothrix fusca Born. et Flah,, Révision, I, p. 364, 1886.
Filaments épars ou grégaires, vivant dans le mucus d'autres
algues, longs de 0,2-0,3 mm., épais de 10-12 », & base courbée el
bulbeuse (épaisseur du bulbe, 15 u); gaine assez épaisse, incolove,
diffluente au sommet ; trichomes épais de T-8 g, terminés en long
poil ; articles courts ; hétérocystes basilaives, solitaires ou par deu%.
— (Fig. 222).
Hab. : enux (:-uees, dans le thalle muqueux des Batrachospermunt, Chae-
tophora, Pulmella, Nostoe, cte.
Distr. géogr. : cosmopolite.
Afrigue : loe Nyassa (Goclze) 5 Angole (Welwitseh) ; Le Cop (Fritsch) 3
Madagnscar, dans le thalle de Aphanothece stagning & lu surface d'un mare-
cage & Marovoay (Perrier de la Bathie ! loc. i),

GABON : chute de la Bemba, affluent de 'Dcobi, prés du village
de Gnyoungou, dans le thalle de Nostoe spongiacforme, avee Oneo-
byrsa rivuluris, Plectonema nostocorum et Stigonema mamillosum
1** septembre 1926 (Le Tesiu ). — Filaments épais de 16 p 4 la
base, de 12 u vers leur milieu ; trichomes épais de 9 x A la base, de
7 u vers le milieu ; articles de base trés courts, les autres s'allon-
geant un peu.

Calotrix fusca Born.et Flah. Gr.: X 660.
Frémy, 1929
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Calothrix fusca segun Geitler 1930

27. Calothrix fusea Born. et Flah., Rév. I, S. 364, 1886.
Exsikk.: Rasenn., Alg. Eur. Nr. 1499, 2156.

Fiiden einzeln, seltener gruppenweise, unverzweigt oder spiir-
lich verzweigt, gerade oder gekriimmt, 10—12 u breit, an der
Basis zwitbelartig angeschwollen und 16 g breit, Trichome in
ein diinnes Haar ausgehend. Scheiden geschichtet, zerfasert,
farblos. Zellen 7—8 p breit, kiirzer als breit, oft scheibenférmig,
blaugriin oder schmutziggriin. Basale Heterocysten halbkugelig,
schmiiler als die basalen Trichomzellen. — In der Gallerte ver-
schiedener Algen (Tetraspora, Chaelophora, Gloeotrichia, Nostoc,
Batrachospermum u. a.); kosmopolitisch, — Fig, 384,

Fig. 384. Calothriz fusca.
Nach FrEmy.

Geitler 1930
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Calothrix fusca segin Tilden 1910

Mazé and Schramm. LEszai Class. Algues Guadeloupe. 31, 1877 (M a s-
tichothrix longissima Crouan). Woalle. IFresh Water Algace. 11,
Bull, Torr, Bot, Club, 6; 138 1877, (Mastigouncema [fusca Wolle),
Fresh Water Algae 171, Bull, Tarr. Bot. Cluln G: 184 1877, (A o s-
tigothrix acruginean huetz. Bennett. 1'lants of Khode Island.
114. 1888, (Mastigonema acruginosum (Kg) Kirchn). Col-
lins. Algac of Middlesex County. 13. 1885 (Mastigonema acrugi-
nenm Kirchn), . Tilden, Li=t of Fresh=-Water Algae collecied
in Minnesota during 1803, AMinn, Dot Swodies. 1@ 3o, 1894 Collins,
Holden and Setchell, I'hye. Bor-Am, Fase. 1. no. 110 1895 Col-
lins. Algae. Flora of the Blue 1ills, Middlesex Fells, Stony DBrook and
Beaver Brook Reservations of the Metropolitan Park Commission, Massa-
chusetis, 127, 1806, Collins. The Algae of Jumuaica., Proe. Am. Acad. 37:
241, 1001, Saunders, The Algac. MHarrmman Alaska LExpedition, I'roc.
Wash. Acad. Sci. 3: 309. 1001, Snow, The Plankton Algae of Lake Erie.
U. S. Fish Comm, Lull, for 1go2 22: 392, 1903. =  Setchell and Gardner. Al-

gae of Northwestern America. Umiv. Calil. P'ab. Dot 12 197, 1003, Col-
lins, The Algae of. the Flume, Rhodora, 6: 230, 1904, Lemmermann. Al-
penll., Sandwich.-1nseln. Bot, Jahrl, 33: 637, 1005. Collins. I'hveolopical
Kotes of the late lsaue Holden—11. Rhodora. 7: 237, 10035, Collins, Hol-

den and Setchell, Phye. Bor-Am. Fase. 2. no. 1407, 1007,

Plate XV11. fig, 10, 11.

FFilaments 10-12 mic. in diameter, 2-3 decimill. in length, scatterced or
gregarious, living within the colonies of gelatinous algae, curved and bul-
bous-inflated at the base (bull 15 mic. in diameter); sheaths thick, colorless,
pelatinous, diffluent at the apex; trichomes 7-8 mic. in diameter, ending in
s long hair; cells shory; heterocysts one or two ot the base,

Alaska. Embeddcd in the gelutinons coating of Hatrachospermum
viapum from a freshwater pomd. Cook Inlet; Kadiak Island. (Saunders).
Occurring singly or few 1opgether in the jelly of other species of ulgne. Near

Niuliuk, Unalaska. (Sctehell and Lawson),  New Hampshire. On Batra-’

thospermum vagum, Lake Chocornia. Seprember 1906; on wall of
Flume. (Collins). Massachusetts. On Batrachosper mum. Billeriea.
i Faxon)., Among other algae on rocks at Cascade, Middlesex Fells, {(Collins).
Rhode Island, LEaston's ond, Newport, (Bennew). Connecticut. On
Latrachospermum vagum ool below Factory Pond Dam. Octo-
ber, (Holdend, Mew Jersey. Ociober 1¥Hog2 (Meters), Pennsylvama.
{Walle), Ohio, In plankton. Lake Eric. Put-in-Hay, (Snowl, Minne-
sota. In pool neor ]::|!n_~ Kilpatriek. June 153, ( Ballard). West Indies.
Gundeloupe. (Conguérant ), Hawaii. In ditchies berween Honoluln and
Waikiki, Oahu, 1806-1807. (Schauinsland),

N
|

Calothrix fusca
Tilden 1910
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Calothrix fusca segin Starmarch 1966

23. Calothrix fusca (Kiitzing) Bornet et Flahault (rys, 897, 898).
Nici pojedyncze albo w grupach, ok. 300 u dlugie, proste Jub zgigic,
nierozgalezione albo rzadziej slabo rozgalezione, u podstawy naj-
czeseicj cebulowato fozszerzone, do 15—(21,5) p, w Srodku zwykle
10—12  szerokie, Pochwy najczesciej bezbarwne, rzadziej zolte, réinie
szerokie, czesto warstwowane, na korcach nierzadko rozszerzone
1 postrzepione, Trychomy przy éciankach poprzecznych nie weigte
lub w dolnych gléwnie czedciach nieco weigte, u podstawy czgsto
rozszcrzone, w Srodku 7—8§ p szerokie, zakonczone cienkim wlosem.
Komorki réznic dlugie. Heterocysty nasadowe, pojedyneze lub nie-
kiedy po dwie, prawie polkuliste, rzadziej nieco wydluzone, 7 reguly
wezsze od dolnej czeéci trychoméw.

Wystepuje w galaretkach innych glonéw (Chaetophora i inne
podobne), a takze wérod glondéw tworzaeych tuly wapicnne.

Gatunck bardzo zmienny, wykszialea r&Enorodnic trychomy w zalednodei od $rodo.
wiska, w kt6rym zyje. Zmiennodé pokroju, wymiarow, a szczegdinie wykszialeenia
pochew jest niekiedy tak duia, 4 zachodzi trudnode ornaczania. Nie jest wykluczong,
e niektdre formy przedstawiajg odrebne gatunki, Najbardzicj typowe sy formy spotykane
W galaretkach Chaetophora,

/
ff

897 — C. fusca (a — ni¢ z galaretowatej oslony Cﬁﬂfﬁ:’p.ﬁorﬂ, b — typown wv—
ksztalcone nici wolnotyjace, ¢ — f. parva, d — f. amph‘uwag.mara,. e, f — f. durabilis)
(a — wedlug Brauna, b — wedlug Frémy, ¢ — wedlug Poljanskiego, d—f — wedhug

Starmacha).

Starmarch 1966
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Calothrix fusca segin Prescott 1962

Cualothrix fusca (Kuetz.) Bornet & Flahault 1886, p. 364
Pl 132, Figs. 4,5

Filaments strongly curved from short horizontal basal portions,
F:lthl{'_‘ht*f[ in the mucilage of other algae, bulbous at the base, 11-144
in diameter, tapering to a long hair; vegetative cells T-11ux in
diameter, 14 as long as wide; heterocysts basal, hemispherical, 9-104
in diameter.

Attached in the mucilage of Coleochaete, Batrachospermum, and
other algae inclosed in mucilage. Wis,

Calothrix fusca (Kuetz.)Bornet and Flahaylt.
Prescott 1962
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5.5 CALOTHRIX MARCHICA

Estado actual de la especie

Calothrix marchica Lemmermann

1) Holmes y Whitton, 1981b; 2) Margain, 1981:<4,6>; 3) Margain, 1989:<3,6>; 4)
Maya et al., 2002:<4,6>;

1) Inglaterra, RU; 2,3) Tlaxcala; 4) Baja California, MEXICO; EUROPA, INDIA;
1) rio; 2,3) charco; 4) suelos de zonas aridas; 1) bentos; 2) edafica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Calothrix marchica segin Desikachary 1959

28. Calothrix marchica Lemmermann
Abh. Naturl. Ver. Bremen, 23(1) : 248, fig. 1, 2, 1914; Geitler, Krypto-
gamenflora, 607, lig. 382a, 1932,

Pl. 114, Fig. 4
Filaments straight, or slightly bent, single, at the base 5-6 p broad, with
a close thin colourless sheath ; sheath not coloured blue by chlor-zinc-iodide;
trichome blue green, gradually attenuated into a hair, distinctly constricted
at the cross-walls, at the base 4-5.5 p broad ; cells nearly as long as broad, or
Lo foas long as hroad, end cell conieal, somewhat pointed ; heterocyst single,

basal nearly spherical or hemispherical, 4 5.5 p broad.

_,—-“"""“-.l—-__________ i,
A o e

C. marchica Lemm. O(alter Frémy)
Desikachary, 1959
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Calothrix marchica segiun Geitler 1930

20, Calothrix marchiea Lemm., Abh, Naturh. Ver. Bremen,

Fig. 1, 2, 1914,

Faden gerade oder leicht gekriimmt, immer einzeln, an der
Bagis 58 g breit, mit enger, diinner, farbloser Scheide. Scheide
mit Chlorzinkjod nicht blau ge-
firbt. Trichome blaugriin, gegen
das Ende zu allmihlich verjimgt,
nicht in ein Haar ausgehend, an
den Querwinden deutlich einge-
schniirt, an der Busis 4—5,5 p breit.
Zellen fast po lang wie breit oder
y—1j,mal o lang wie breit. End-
zelle  kegelig, etwas zugespitzt.
Heterocyvsten einzeln, basal, fast
kugelig oder halbkugelig, 4—5,6 u

BRI ERIINIIREs e =2

breit. — Im Schleim von Nostoc
Linckia (Niederlausitz). — Fig.
382a.

Die Haarlosigkeit kann kaum
als systematisches Merkimal gelten.

g Fig. 182, a Calothriz
werchicn, nach
TEMMERMANN
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Calothrix marchica segun Starmarch 1966

13. Calothrix marchica Lemmermann (rys. 888). Nici zawsze
pojedyncze, proste lub Ickko wygicte, u podstawy 5—6 . szerokie.
Pochwy bezbarwne, cienkie, na korcach zamknigte. Trychomy
niebieskozielone, przy $ciankach poprzecznych wyraznie weicte,
u podstawy 4—S5,5 . szerokie, ku szczytowi stopniowo zwgZone, lecz
nic tworza wlosa, zakoriczone sa stozkowatq, nicco zaostrzong ko-
morka. Komoérki roznie dlugie. Heterocysty nasadowe, pojedyncze,
kuliste albo pélkuliste, 4—5,5 1 szerokie.

Wystepuje w galaretkach Nestoc. Niemcy.

Calothrix marchica (wedlug Lemmermanna)
Starmach 1966
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5.6 CALOTHRIX MEMBRANACEA

Estado actual de la especie

Calothrix membranacea Schmidle

1) Valadez, 1992:<4,6>; 2) Prasad y Srivastava, 1968:<3,6>;
1) Morelos, MEXICO; 2) Uttar Pradech, INDIA;

1) rios; 2) suelos alkalinos; 2) edafica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Calothrix membranacea segun Desikachary 1959

94. Calothrix membranacea Schmidle

Beitr. zur Algenfl. Afrikas, Engler’s Bot. Jahrb., 30 61, pl. 2, higs. 1214,
1901 : Forti in De Toni, Sylloge Algarum, 5: 627, 1907 Frémy, Myxo. d’Alr.
équat. franc., 262, figs. 235, 1029 ; Geitler, Kryptogamenflora, 629, 1932,

Pl. 106, Fig. 10

Thallus papery, blue green; filaments long, horizontal, mostly curved,
irregularly floccose, rarely branched, gradually attenuated; sheath thin,
hyaline, not lamellated ; trichomes torulose, only seldom trichome produced
into a hair; cells hall as long as broad to subquadrate, in the apex and the
hair more or less hyaline and elongate ; hormogones with a few cells, formed
in series; heterocysts present, basal.

In the mucilage of Nostochopsis lobatus, Kanuggyi canal, near Rangoon (?),
Burma (Skuja, 1949, 28); in cultures of soils from cultivated, or uncultivated
soil, Red soils, from Allahabad and Vandalur near Madras (Mitra, 1951,
359 360) 5 in a laboratory culture, Madras ( !).

In the Burmese alga the filaments were 10 g broad. In the Madras alga
the filaments were up to 250 p long, the trichomes 3.9-6.6 1= broad and the
heterocysts 3.9 5.2 p broad.

Skuja gives a complete description in Handel-Mazetti Algae.

Geitler (1932, 629) considers this species the same as C. intricala.

Calotrix membranacea Schmidle. (all Orig.)
Desikachaty, 1959
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Calothrix membranacea segin Frémy 1929

16. Calothrix membranacen Schmidle, Englers Bot. Jahrh., XXX,
1901, p. 61, PL 11, fig. 12-1.1,

Thalle membirancux, papyrace, tenace, vert-érugineux ; filaments
longs, rampants, s'atténuant graducllement (dimensions non done
nées par le créateur de 'espéce) ; paines incolores, étroites, minces,
ouvertes au sommet, mais non étalées ; trichomes vert-bleuitres,
toruleux ; articles 2 fois moins longs que larges ou subcarrés ; hété-
rocystes lasilaires rénifﬂrmwallungés, lnrges : hétéroeystes intey-
calaires trés rayes ; hormogonies courtes, souvent sériges, —
(Fig. 235).

Hab., : i les pierres, dans lis Fividpes,

Distr. géogr. : Afvigue, Cineronn, environs e Njusoso (Bolmer),

Alrique équatoriale T rangaise : di rechercher.

I [i[eetassSoRI T

Calotrix membranacea Schmidle, d’aprés Schidle.
Frémy, 1929
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5.7 CALOTHRIX PARIETINA

Estado actual de la especie

Calothrix parietina (Ndgeli) Thuret ex Bornet et Flahault 1875

1) Ortega, 1984; 2) Holmes y Whitton, 1981b; 3) Aboal y Llimona, 1984a; 4) Cameron,
1964:<3>; 5) Aboal, 1989a:<3>; 6) Aboal, 1989b:<3,6>; 7) Guarrera y Kuhnemann,
1949:<3>; 8) Borge, 1936:<5:>; 9) Schumacher, et al., 1966:<3>; 10) Hirsch y Palmer,
1958:<7>; 11) Novelo, 1998:<2,4,6>; 12) Obeng-Asamoa et al., 1980:<3,6>; 13) Acleto
et al., 1978:<3>; 14) Komarek et al., 1996:<3>; 15) Tavera y Komarek, 1996:<3>; 16)
Montejano et al., 2005:<3>;

1) Baja California Norte, Baja California Sur, Nuevo Leoén, Sonora; 11) Tehuacan,
11,15:Puebla; 14,16) MEXICO; 2) Inglaterra, RU; 3,5,6) Murcia, 5) Alicante,Jaén,
Albacete, ESPANA; 4) Arizona; 9) North Carolina; 10) Ohio, EU; 7) Buenos Aires,
ARGENTINA; 8) SUECIA; 12) Lago Volta, GHANA; 13) Arequipa, Lima, Ancash,
Huanuco, Loreto, La Libertad, PERU;

2,5) rio; 3) canales, arroyo; 4) suelos zonas aridas; 9) charco; 10) acuario; 12) lagos; 15)
lagos maars; 11) estanques artificiales;
2) bentos; 4) edafica; 5,11) epilitica; 9,12) perifiton; 11) epifita; 12) lignicola;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Calothrix parietina segin Novelo 1985

Calothrix parietina Thuret 1875

Costras impregnadas de CaCOs3, pardo amarillentos. Filamentos densamente agrupados,
erectos o raramente postrados; adelgazandose paulatinamente hasta formar un pelo,
sencillos; constrefiidos evidentemente en los septos. Vaina estrecha, gruesa, lamelada y
deshilada en el 4pice, incolora y amarillenta. Células basales mas cortas que en el resto
del tricoma, verde azules. Heterocitos basales, intercalares ocasionalmente, solo en las
ramificaciones falsas; los heterocitos basales, mas anchos que los tricomas. Diametro
del filamento: 10 - 20 um. Largo del filamento: hasta 1 mm. Didmetro del tricoma: 5 -
12 pm. Largo de las células: 3.2 - 7 um. Relacion largo - ancho de las células: 117 - 3
veces. Diametro de los heterocitos: 8.5 - 9.6 um. Largo de los heterocitos: 6.4 - 6.7 um.
Fig. 82

Crece en costras subacéras; epilitica y epifita en estanques artificiales.

Herbario:
PAP 913,914, 915,916, 917

Calothrix parietina
Novelo 1985
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Calothrix parietina segin Desikachary 1959

21, Calothrix parietina Thuret ex Born, et Flah,

Thuret, Fasai class. Nostochinées, Ann. Sci. nat. Bot, ser. G, 12 381, 1875
Bornet and Flahault, Revision des Nostocacées hétérocystées, 366, 1886
Forti in De Toni, Sylloge Algarum, 5: 62, 1907 Frémy, Myxo. d'Afr, frualt.
franc,, 259, . 232, 1929 Geitler, Kryptogamenflara, G04, N, 380, 1932,
Frémy, Cyano, cotes d'Fur,, 144, pl. 37, 1935

AMastichonema caespifosum Kz, Phye, germ, 184, 1845,

PLOTOR, Figs. G 0 & PLOTLS, Fig. |
Filaments single or forming an expanded crustaceous thallus, thallus

brownish to dark black in colour, sometimes somewhat with calcium incrusta-
tion: filaments .25 mm to 1 mm high, mostly branched, closely adpressed,

erect or seldom horizontal, 10-12 (seldom up to 14 p) p broad: sheath very
close, generally lamellate, sometimes homogencous ; trichomes 5-10 i broad,
produced into a hair, hair 1 g broad; cells at the hase shorter than broad,
mostly 11-3 times as long as broad, blue-green ; heterocysts basal or also rarely
intercalary, hemispherical, broader than the cells; hormogones about 3 times
as long as broad, single or a few onc behind the other,

Oun submerged plant paris and on other algae ete., — Caleutia [(Martens,
1870, 258; Prain, 1905, 335) ; Shembaganur in Madras State (Frémy, 1942,
22), On weorcus trapueus, Akyab, and Kangyi in Burma (Zeller, 1873a, 181 ;
Theobald, 1883, 22; West and West, 1907, 241} ; Lahore in Pakistan {Ghose,
F2, ) S also on wet rocks near Gundar falls, Kodaikanal (5

The trichomes in the Kodaikanal material are 3.9-7.9 5 broad below and
the heterocysts 5.2-9.2 y broad and 7.0- L5 p long.

Calotrix parietina (Nag.) Thuret (all orig.)
Desikachary, 1959

ATHs,

Sty

Calotrix parietina (Nag.)Thuret (afther Frémy Desikachary 1959
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Calothrix parietina segin Frémy 1929

13. Calothrix parietina Thur,, Ann. Sc. Nat. Bot., sév. 6, t. I,
1875, p. 381 ; Born. et Flah., Révision, I, p. 366, 1886.

Filaments épars ou réunis en thalle erustacé, mince, brun ou
noiratre, longs de 0,25-1 mm., dressés ou décombants, les plus longs
flexueux-contournés, épais partout de 10-12 (rarement -19) u, parfois
un peu épaissis 4 la base ; gaines étroites, parfois assez épaisses,
d'un jaune brunatre, opaques, fragiles, lamelleuses, i lamelles dispo-
sées en entonnoirs concentriques, dilatées et laciniées dans le haut ;
trichomes olivitres, épais de 5-10 u, transformés i leur sommet en
poil ténu (épais de 1 u); articles 2-3 fois moins longs que larges ;
hétérocystes basilaires larges: hétéroeystes interealaives trées raves;
hormogonies solitaires ou peu nombreuses dans la gaine, 3 fois plus
longues que lavges, — (Fig. 232).

De nombreuses variétés ont été décriles qui ne sont que des
formes stationnelles ou des stades de développement.,

Hab. : teree, picrres, murs, bois humides ou inondés § parfois dans des
licux ou des canx sanmdlmes, f

Distr. gécgr. : cosmopalite,

Afrique : Algérie (Debeay) ; Madiéee (Do Mendzis) 5 Agores (Bohling
Muoroe, Tuuger (Tlaciot, Pitand 'Y 5 Vietoria Nyanza, sur rochers an hord e
leau (G, 8. West) ; Natal (Fritseh) ; Mudugascar (Perrvier de la Bithio ! loc.
indd.).

GABoN : 1° fond de la source de Ndendé, sur cailloux de grés,
avec les espices et dans les conditions signalées a4 propos de Pleuro-
capsa minor [p. 55]; 26 décembre 1924 (Le Testu !). — Gaines en

grande partie incolores [fa. decolorata (Niig.) Hansg.], forme de
profondeur.

29 prés de Tsyengué, sur une souche immergée, dans le ruisseau
Batonfi, affluent de la Ngounyé par I"lvinzi et "'Ogoulou, avee Phor-
midinnt papyraccum et Ph. pachydermaticum 5 25 oclobre 1926 (Le
Testu 1). — Filaments épais de 11 w i la base ; gaines brunitres,

3+ sur les pierres, dans la Bavilagha, affluent de la Npgounyé
par ln Dway, avee Nastoe verricosunt et un Lichen § 19 juin 1927
{Le Testu !).

Calothrix parietina Thur. : filaments de différentes formes Gr.: X 660
Frémy, 1929
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Calothrix parietina segin Geitler 1930

16. Calothrix parietina Thuret, Ess. class, Nost.,
S. 381, 1876. '

Exsikk.: RaBeNH., Alg. Eur., Nr. 534, 608,
733, 1770; WrrTr.-NoRrDST., Alg. exsico.,
Nr. 669, 761.

Faden einzeln oder zu ausgebreiteten, krustenformigen,
braunen bis fast schwarzen Lagern vereinigt, manchmal etwas
verkalkt. Faden meist verzweigt, dicht gedringt, aufrecht
oder seltener liegend, 10—12 (selten bis 18) u dick, bis 1 mm
lang. Scheiden eng, meist dick, hiiufig geschichtet und zerfasert,
gelbbraun, oft briichig. Zellen 5—10 u breit, meist 1!/,—3mal
so lang wie breit, an der Basis kiirzer als breit, blaugriin. Tri-
chome in ein Haar ausgehend. Heterocysten basal oder auch
(seltener) interkalar, halbkugelig, breiter als die Trichomzellen.
Hormogonien ca. 3mal 8o lang wie breit, einzeln oder zu wenigen
hintereinander gebildet. — In stehenden Gewiissern an Steinen,

hiufig in der Wellenschlagzone, auf feuchter Erde, Felsen
u. dgl.; auch in salzhaltigen Gewiissern und auf salzhaltigem
Boden; kosmopolitisch. — Fig. 380.

M RE R

Calothrix parietina, Nach Frémy
Geitler 1930
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Calothrix parietina segin Tiffany y Britton 1952

S, Calothrer parictin Thurel. Coells 510 = 8 2w, siorber than Lirond
al the base of Uhe teichomes, blue-groen; triclicines |l.'l'tl!Tlt:I“}‘ hair-like;
hetecoeysts Losal o ieeveadnry, halloreals Lroades Sean the teichame;
bt elose, thiet, Lomelloss, often shes Vel el il velfow-hrow
Gilanents 10 12 g in diioeter aond op to oo nallnneter i leogth, seattered
ol ;|g_:dl‘]'1,,'g“[_t'1.| illlu doernslose, lIJiH, |l|'u'|.l|'|| (V1 m.'l.t‘k ==, crecl or 1||.'|'.'!Ilt]]v
bent, flexuonsly conlocled, PLOLOT, ligs 1178, 1ITD,

Calothrix parietina Bornet and Flahault
Tiffany y Britton 1952
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Calotrhix parietina segin Tilden 1910

488. Calothrix parietina (Naegeli) Thuret. Essai Class. Nostochindes. Ann.
Sei. Nat. Bot. VI. 1: 381. 1875, Liornet and Flahault. Revis, des Nos.
toc. Ann. Sci, Nat, Bot. VIL 3: 366, 1856. De Toni. Syll. Algar. 51
G21. 1907,

Wolle. Fresh Water Algac. 11, Bull. Torr. Rot. Club., 6: 138 1825
(Mastignnema caes pitosum Kpd: Fresh Waler Algae. 1, ¢ 6:
284 1870, (Schizosiphon crust iformis Naeg). Farlow. Marine
Aigae. of New England. 40, 1885, Wolle, Fresh-Water Algae U. 8. 237,
245. pl. 173, L 2, 3; pl. 176. L. 5; pl. 178 . 1-3; pl. 205 I 6, 7. 1887, (Calo-
thrix grocilis Rab.. Tsactis caespitosa (Kg) Wolle, including ¢,
tenuior viridis Rah), Wolle and Martindale.  Algac. Dritton's
Catalogue of Plants found in New Jersexr. Geol Surv. N. J. 2: 6o3. 1850,
Colling, Holden and Setchell. Phye. Dor-Am. Fasc. 1. no, 12. 1805, Til-

‘den. American Algae. Cent. 1. po. 65. 1804, (Porphyrosiphon no-
tarisii Ke). Cent. IL no, 163, 1806, Collins. Algac: Flora of the Dlue
Hills, Middlesex Fells, Stony Brook and Deaver Brook Reservations of the

Metropolitan Park Commission, Mossachusctts. 127, 1806, Richter. Siiss-
wasseralgen aus dem Umanakdisinike, Bib, Bor 7: Heft 42, 4. 18507 Til-
den, List of Fresh-Water Algue collected in Minnesota during 1806 and
i8g7. Minn. Dot Swodics. 20 27, 1808, Setchell. Nowes on Cyanophyceie,
111, Erythea. 7: 357 1805, Setchell and Gardner. Algae of Northwestern
America. Univ, Calif. Pub. Bot. 1: 198, 1903, Collins. I'iycological Notes
of the late lsaac Holden—I11. Rhodors. 7: 237, 190z, Collins, Holden
and Setchell. P'hye. Bor-Am. Fase, 28 neo. 1360, 1007, Brown. Algal
Periodicity i certain Powls and Streams. Bull. Torr, Bot. Clab. 357 233,
248, 1908, Buchanan. Nows un the Algae of lowa. Proc. lows Acad.
Sci. 14: 15. 10038,
Plate XV, fig. 12

Filaments 10-12 mic. in diameter, up to 1 mm. in length, scattered or
aggregated into a crustaceows, thin, brown or black mass, erect or de-
cumbent, flexuvously contorted, uniform or somewhat thicker at the base:
sheaths close, somewhat thick, yelluwish hraw‘u, apaque, fragile, sometinies
uniform, sometimes ocreate; wereae wide and fringed in upper portions:
trichomes 5-16 mic. in diameter, ending in a thin hair 1 mic. in dinmeter:
cells short, two or three times wider than long; heteroeyses a livtle wider at
the base, amercalary hewroeysis rare; hormogones few in the sheath,
three times longer than wide. i

Alaska, Forming reddish brown patches on dripping rocks. Amakpak
Cave. Amaknak 1slind, Lay of Unalaska, (Setehell and Lawson). Green-
land, U munak. (Richter). Vermont, Northern part. { Wolle). Massa-
chusetts, In Nedska 'ond, near Woud's Hale, (Farlow). Forming minute
tufis on rocks near Bear's Den, Middlesex Fells. (Collins). Rhode Island.
Forming a calearcous inerustation on perpemdicular walls of a limestone
quarry. Lincoln. April jgof. (Collins). Connecticut. On stone dam of
Factory Pond; on dripping rocks between Cuanaan amd Twin Lakes, Salis-
Lury; on dripping rock, East Rock, New Haven; on sandy ground, shore
of Fresh Pond, October, November; forming a cluse coating on stone work
of dam, Peyuonnock River, Bridgeport, October 1802, (Holden). New
Jersey. On submerged stones in shallow water. (Wolle). ~ Indiana. Abun-
dant on stones in Stene Spring Branch the entire year. Lloomington.
(Brownd, Minnesota. Gru\\"i“g in damp sand in stone iquarry. Alinne-
apolis. August 18ug. (Anderson). On stone sides of fountain. Kenwoogd,
Minneapolis. August 1895, (Tilden, Iowa, On stem of Phragmites.
Ointarie, (Buchanan). Colorade. \Wet rorcks. Cannon City. (Brandegee).
California. On the sides of a water trough near Berkeley, July 1005 (Oster-
hout and Gardner). On clay bank of a4 small strenm. North Berkeley. Sep-
tember 1005; on the sides of 2 water tank, Berkeley, February 1906, (Gard-
ner).
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Calothrix parietina

Tilden 1910
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Calothrix parietina segin Starmach 1966

32. Calothrix parietina (Nigeli) Thuret (rys. 907). Nici okolo
I mm dlugie, u podstawy niekiedy nicco rozszerzone, (7)—9—18,5—
(23) 1, w $rodku (5.5)—7—14—(16) # szerokie, czesto rozgalezione,
wyste¢puja w grupach, tworzi brunatne do prawie czarnych naloty,
nickiedy inkrustowane wapieniem. Pochwy Z0ltobrunatne, nickiedy
micjscami bezbarwne, najezgsciej szerokie, w micjscach rozgaleziania
si¢ obejmujgce po dwa trychomy, zwykle warstwowane, przy czym
wiarstwy zewnetrzne rozchodza sie. Trychomy przy Sciunkach po-
przecznych weigte lub nie weigte, w dnlnej czgéci (4)—4,5—9—(13) p,
W Srodku 3,5—7—(10,5) szerokie, zwykle zakoniczone wlosem.
Komérki wegetatywne réznie dlugie. Heterocysty nasadowe poje-
dyncze lub rzadziej po 2—3 razem, najezeéeiej polkuliste, Hormogonia

pojedyncze albo po kilka za soba.

Wystepuje pospolicie w wodach stojacych i plynacych, slodkich
1 slonawych, czesto w strefie rozprysku, a takie na wilgotnej ziemi,

skalach, écianach it p.

- ‘ 907 — C. parietina
Pol Janskiego), (c — f. brevis, d — f crassior, ¢ — f. nodosa) (wedl
908 — ¢, breviarticuiata (wedlug Frémy).

Starmach 1966

907

(@, b — wedlug
ug Ercegovica),
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Calothrix parietina segin Prescott 1962

Calothrix parietana (Naeg.) Thuret 1875, p- 381
Pl. 132, Fig. 6

Trichomes solitary or gregarious, forming dark brown patches on
submerged substrates or in aerial habitats, tapering from the base,
much twisted and contorted, with the basal portion of the trichome
appressed on the substrate; vegetative cells very short, 5-10u in
diameter, 2.5-3u long; heterocysts 6-10x in diameter, usually basal,
quadrate-globose to hemispherical; sheaths firm, relatively thick
and close, not lamellated, becoming yellowish-brown with age;
filaments 10-12. wide.

Attached to old logs and stones in running water; tychoplankton.
Mich., Wis. ¢

Calothrix parietina (Naeg.) Thuret
Prescott 1962
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5.8 CALOTHRIX SIMULANS

Estado actual de la especie

Calothrix simulans Gardner

1) Margain, 1981:<4,6>; 2) Margain, 1989:<3,6>;
1,2) Edo. de México, MEXICO; PUERTO RICO;
1,2) charcos; 1) planctica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Calothrix simulans segin Geitler 1930

37. Calothrix simulans Gardner, l. ¢., 8. 70, Taf. 13, Fig. 23.

Fiden 7—9u breit, mit Ausnahme des Apikalteils zylin-
drisch, an der Basis niederliegend, 200—250(—400)u lang.
Trichome 8—7 p breit, auBer im Apikalteil zylindrisch, in ein
kurzes, 2 u breites Haar ausgehend, an den Querwinden leicht
eingeschniirt,  Zellon 1—'/;mal so Iu.ng'wiﬁ breit, blaugriin.
Scheiden sehr diinn, fest, farblos, ungeschichtet. Heterocysten
einzeln, basal, kugelig oder halbkugelig, 6,8—7,2 u breit. Dauer-
zellen zu 1—3, zylindrisch, 8—9,6 4 breit, 12—106 u lang. —
Auf Oedogonium in stehendem Wasser auf Porto Rico. —
Fig. 395b.

Calotrix simulans
Geitler 1930
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5.9 CALOTHRIX STAGNALIS

Estado actual de la especie

Calothrix stagnalis Gomont

2) Margain, 1981:<4,6>; 3) Margain, 1989:<3,6>; 1) Guarrera y Kuhnemann,
1949:<3>;

1) Cordoba, ARGENTINA; 2,3) Veracruz, MEXICO; EU, EUROPA;

2,3) charcos; 2) epifita;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Calothrix staganalis segin Geitler 1930

13. Calothrix stagnalis Gomont, Journ. de Bot. 5. 197, 1805,
Exsikk.: Wirrr.-Norpsr., Alg. exsice. Nr. 1502,

Fiden in oft sternformigen Gruppen, bis 1 mm lang, in der
Mitte 8—10 u breit, allmihlich ver-
jiungt. Trichome in ein langes Haar
ausgehend, an der Basis leicht ver-
dickt. Scheiden diinn, eng, farblos.
Zellen 6—9 g breit, fast guadratisch

Fig. 377. Calothriz singnalis. Flg. a78. Calothriz Flohaullii,
Mach GoaoxTt aus TILDEN, en. B00mal. Nach Fuimy.

oder lingeralsbreit, 6—10ulang, anden Querwinden cingeschniirt.
Heterocysten basal, meist zu zweien, kugelig oder etwas eckig.
Dauerzellen schwach kegelformig, mehr oder weniger zylin-
drisch, mit abgerundeten Ecken, gelblich, 26—40u lang, 10
bhis 11 # breit, meist einzeln, seltener zu zweien und dann durch
eine Heterocyste voneinander getrennt, mit glatter Wand. —
An Algen in stehenden Gewiissern (Frankreich, Nordamerika).
— Fig. 377.

Geitler 1930
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Calothrix stagnalis segun Tiffany y Britton 1952

2, Calothriz stagnalis Gomont. Cells 6-9 X 6-10 g nearly quadrate; tri- -
chomes much attenuate; heterocysts basal, mostly in 2's, rounded or al-

paost quadeate; akinete s slightly conieal, more or les eylindrie, 10-11 ¢

2640 g, single or in 25, yellow, smocth: filiments up Lo 1 oo locg, form-

ing stellute masses, decumbent and thickened at base, PLO106, fig. 1176..
). 107, fig 11T,

Calothrix stagnalis Gomont
Tiffany y Britton 1952

Calothrix stagnalis Gomont
Tiffany y Britton 1952
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Calothrix stagnalis segiin Tilden 1910

478, Calothrix stagnalis Gomont. Note sur un Calothrix sporifére. (Cala-
thrix stagnualis sp. n). Morow Juourn, de Lot u; 1oy, 1. 1,
2, 1895, De Toni, Syll. Algar. 5: 610, 1007.
Collins, Holden and Setchell. I'ive, Bor-Am. Fasc 23, no. 1114. 1003,
Collins. Notes on Algae—V11. Rhodori. 8: 123 1906,

Plate XVIL. fig. 8, o.
Filaments 8-10 mie. in dinmeter in the muddle poruons, up to 3 mm.
in lengih, gregarious, radiaong, decumbent and thickened af the base, ereet,
sickle-shaped; sheaths thin, close, papery, transparent; trichomes 6-0 mic,
in dinmeter, espeeinlly constricted at joims, grdoally tapering into o hairg
cells G-10 mie, in dismerer, wnegual, vsuilly subgundrate oe longer than
the diameter; heteroeysts in pairs, basal, yellewish, spherieal or sumewhat
guadrate; gonidin 10-11 mic, in width (with shemth 12-14 mie. wide), 26-40
mfe. in length, yellowish: wall of gonidium smonih,
Massachusetts. In stellate tufts, rather sparsely distriboted on varions
nlamentons algae, in swimp, Mediord, August 1003, (Collins).
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Calothrix stagnalis
Tilden 1910
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Calothrix stagnalis segiin Starmach 1966

4. Calothrix stagnalis Gomont (rys. 879). Nici do | mm dlugie,
u podstawy bardzo slabo rozszerzone, 7—12 p szerokie, w Srodku
10,5 & szerokie, ulozone zwykle po kilka prawie rownolegle do

podloZa lub odstajace od niego pod pewnym kgtem, tworza gwiazdko-
wala grupe. Pochwy bezbarwne, do$é waskie, niewarstwowane, nie-
kiedy $luzowaciejgce, Trychomy przy $ciankach poprzecznych naj-
czgfeiej weigte, u podstawy czesto lekko rozszerzone, 5,59 i szerokie,
przechodzgce w diugi wlos. Komérki réznie dlugie. Heterocysty nasa-
dowe, najezgSckej po dwie razem, kuliste, prawie kuliste lub nieco
kanciaste. Spory zéltawe, najczeiciej pojedyncze, rzadziej po dwie,
rozdzielone heterocysta, mniej wigcej cylindryczne z zaokraglonymi
koficami, w dolnej czgéci nickiedy szersze niz w gérnej, 26—40 p. dlugie,
10—11 p szerokie.

Wystepuje w wodach stojacych epifitycznie na glonach. Europa.

Calothrix stagnalis (wedlug Gomonta)
Starmarch 1966
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Calothrix stagnalis segiin Prescott 1962

Calothrix stagnalis Gomont 1895a, p- 197
PL 132, Fig.7
Filaments usually gregarious in stellate clusters or tufts, rarely
solitary, appressed to the substrate in the basal region but bent
sharply or twisted to form an erect apical portion; trichomes tapering

gradually to a hair-like point from a basal heterocyst; cells short,
rectangular to slightly swollen, with constrictions at the cross walls,
5-9u in diameter, shorter than wide below, becoming longer than
wide in the apical region; heterocyst spherical or subspherical,
basal, solitary or in pairs, 6-11p in diameter; sheaths thin, firm,
gradually narrowed with the trichomes; gonidia 1-3 in series,
adjacent to the heterocyst, 10.8u in diameter, 14-16, long; filament
5-(9)-10-(11)p wide at the base.

Common; attached to large filamentous algae such as Cladophora,
Rhizoclonium, and Oedogonium. Mich., Wis.

Calothrix stagnalis Gomont.
Prescott 1962
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CAPITULO 6

COLEODESMIUM

Clave de especies segun Starmch 1966

Coelodesmium Borzi — Celodesmium, in N. Giorn. Bot. Ital., XI,
1879, 348, tabl. 9—10 (Desmonema Berkeley et Thwaites, in English
Bot., 1849. Ex Bornet et Flahaultin Ann. Scj. Nat., 7, Sér. v, 1887, 126).

Plechy krzaczasto pedzelkowate, zlozone z nici obficie pozornie
°rozg.'lle;zionych. Rozgalezienia pojedyncze, zaczynajg si¢ od nasadowej
heterocysty. Pochwy trwale, obejmuja po kilka trychomoéw.

Pokrojowo rodzaj podobny do rodzaju Calothrix, sekcija Dichothrix, od ktérego
réini sig brakiem wloséw na szczytach trychomow. Szczegblnie zblizony jest do tego
rodzaju gatunek Calothrix hamatq Jao. Rodzaj Coelodesmium stanowi wigc przejécie
pomigdzy rodzing Rivulariaceae a Scytonemataceqe.
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6.1 COLEODESMIUM WRANGELLI

Estado actual de la especie

Coleodesmium wrangelli (Agardh) Borzi

1) Cantoral, 1993:<3,6>; 2) Montejano et al., 2004:<3>; 3) Montejano et al., 2005:<3>;
1,2) Huasteca, San Luis Potosi, 3) MEXICO;

2) rios;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Coleodesmium wrangelli segin Starmach 1966

1. Coelodesmium Wrangelii (Born. et Flah.) J. De-Toni (rys. 947).
Plechy p(:dzc]kowato-krzaczasle, nieco galaretowate, do 1 em grube,
ciemno niebieskoziclone, niekiedy brunatne, w stanije suchym jasno
nicbieskozielone do fioletowych. Nici proste, z licznymi, skupionymi
rozgalezieniami, Pochwy réznej grubosci, trwale, bezbarwne Iyb
Z6ltobrunatne. Trychomy 9— 10 v-szerokie. Komoérki krétko beczulko-
wate, zwykle do 3 razy krotsze od szerokosci, Heterocysty nasadowe,
najczesciej cliptyczne. Spory eliptyczne, ok. 8 u szerokie, pojedyncze
albo po kilka obok siebie, wystepuja rzadko. :

Wystepuje w wodach bystro ptyngcych na kamicniach i na mchach.
Tatry. Europa Zachodnia, Afryka, Ameryka Pétnocna.
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Coleodesmium wrangelli wedlug Frémy
Starmach 1966
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CAPITULO 7

CYLINDROSPERMOPSIS

7.1 CYLINDROSPERMOPSIS CATEMACO

Estado actual de la especie

Cylindrospermopsis catemaco Komarkova-Legnérova et Tavera 1996

1) Komarkova-Legnerova y Tavera, 1996:<4>; 2) Koméarek y Komarkova, 2002:<4,6>;
3) Tavera, 1996:<3,6>; 4) Komarkova y Tavera, 2003:<3>; 5) Montejano et al.,
2005:<3>;

1,2,3,4) Veracruz, 5) MEXICO; 2) California, EU;

1,2,3,4) lagos; 1,2,3,4) planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sinbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Cylindrospermopsis catemaco segun Komarek y Komarkova 2002

Cylindrospermopsis catemaco Kom.-Legn. et Tavera 1996

This species was recently described from the large volcanic eutrophic lake Catemaco
(state Veracruz), where it is a dominant species in the phytoplankton, but is not known

from other Mexican localities. Details of its ecology can be found in Komérkova-Legne-
rovi & Tavera (1996). It is possibly widely distributed, but certainly not a common spe-
cies. It was found in an artificial reservoir in § California (USA).

Three of the four Cylindrospermopsis species with predominantly coiled trichomes,
and two of the three with straight trichomes are found in Mexican waters; two coiled spe-
cies (incl. C. catemaco) are recorded only from Mexico. This genus consists almost exclu-
sively of tropical freshwater species, and it is probably very diverse. C. catemaco has a dis-
tinct trichome morphology and size, but akinetes were not yet found.

Description: Trichomes solitary, free floating, composed of 2 to 4 (10) long cells, without mucilaginous en-
velopes, more or less regularly screw-like coiled with one to two coils, cylindrical, without envelopes, with long
cells (5-30-times longer than wide), attenuated and pointed at both ends, without constrictions at the slightly vis-
ible cross walls, 0.8-1.6 pm wide; coils 7-11 pm wide and 5-14 pm high. Cells pale blue-green, heterocytes de-
velop at one end, very rarely were they found at both ends of tichomes, elongate and nammow, sometimes slightly
arcuated, pointed, or bluntly pointed apically. Aerotopes occur in cells occasionally, scattered in the protoplast;
within cells there are sometimes solitary granules.
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7.2 CYLINDROSPERMOPSIS CUSPIS

Estado actual de la especie

Cylindrospermopsis cuspis Komarek et Kling 1991

1) Komarek y Komarkova, 2002:<3,6>; 2) Montejano et al., 2005:<3>;
1) Veracruz, 2) MEXICO;

1) lagos volcanicos, planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracién
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Cylindrospermopsis cuspis segun Komarek y Komarkova 2022

Cylindrospermopsis cuspis Kom. et Kling 1991

C. cuspis was found in Mexico for the first time since its original description based on ma-
terial from Africa. A few specimens were found in a small volcanic lakes in the Los
Tuxtlas region (Veracruz). As in Africa the trichomes were always without akinetes.
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7.3 CYLINDROSPERMOPSIS PHILIPPINENSIS

Estado actual de la especie

Cylindrospermopsis philippinensis (Taylor) Koméarek 1984

1) Komarkova-Legnerova y Tavera, 1996:<4>; 2) Koméarek y Komarkova, 2002:<3,6>;
3) Tavera, 1996:<3,6>; 4) Komarek et al., 1996:<3>; 5) Komarkova y Tavera,
2003:<3>; 6) Montejano et al., 2005:<3>;

1,2,3,5) Veracruz; 4,6) MEXICO, CUBA; 2) INDONESIA, FILIPINAS

1,2,3,) lagos; 1,2,3,4,5) plancton;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Cylindrospermopsis philippinensis segun Komarek y Komarkova 2002

Cylindrospermopsis cf. philippinensis (Taylor) Kom. 1984 (Fig. 20)

Probably a pantropical species, known mainly from SE Asia (Indonesia, Philippines) and
central America (Cuba, Mexico). The identity of all known populations is unclear, several
of them are morphologically near to C. raciborskii. However, the Mexican specimens dif-
fer distinctly from C. raciborskii, with which it occur and which may also develop coiled
trichomes. This means that coiling is not a main distinguishing feature between
C. philippinensis and C. raciborskii (particularly morphology of cells is different).

Specimens we believe to be C. philippinensis were found in Mexico in lakes with a spe-
cial ecology, in large reservoirs of volcanic origin. A distinct population occurs in lake
Catemaco (Veracruz; compare with Komirkova-Legnerova & Tavera 1996). It is the first
time that akinete formation is reported in this species; the type of akinete formation and its
morphology justified the phenotype segregation of this species from other
Cylindrospermopsis members.

Description: Tnchomes solitary, free floating, 30120 pm long, without mucilaginous envelopes, circu-
larly coiled with (.5-3 coils, 2025 pm in diameter and 510 pm high, isodiametric with both apical cells narmow,
or with heterocytes at one or (rarely) both ends, not constricted at cross walls, 1.9-3.0 (3.0) pm wide. Cells cylin-
drical, 1018 (22) pm long, with only a few aerotopes present occasionally. Heterocytes cylindnical to oval,
sometimes slightly bent, pointed or blunt. Akinetes solitary or in pairs beside heterocytes. They are elongate,
more or less cylindrical with rounded ends, slightly curved, with an homogeneous content with several granules.

TTmmmm

Fig. 20. - Cylindrospermopsis of. philippinensis: variability in coiling of trichomes with details of tichome ends
and heterocyies.
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7.4 CYLINDROSPERMOPSIS RACIBORSKII

Estado actual de la especie

Cylindrospermopsis raciborskii (Woloszynska) Seenayya et Subba Raju 1972
1) Komarek y Komarkova, 2002:<5,6>; 2) Montejano et al., 2005:<3>;

1) Veracruz, Michoacan, 2) MEXICO;

1) lagos, planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Cylindrospermopsis raciborskii segin Komarek y Komarkova 2002

Cylindrospermopsis raciborskii (Wolosz.) Seenayya et Subba Raju 1972

The typical form of trichomes without akinetes (although the populations were not well
developed) was found in small lakes in Los Tuxtlas region (Veracruz), and in large lakes in

central Mexico (Michoacin). The largest population was found in the small Lake
Asmolapan in the Los Tuxtlas mountains.
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7.5 CYLINDROSPERMOPSIS TAVERAE

Estado actual de la especie

Cylindrospermopsis taverae Komarek et Komarkova-Legnerova 2002
1) Komarek y Komarkova, 2002:<8,6>; 2) Montejano et al., 2005:<3>;
1) San Luis Potosi, 2) MEXICO;

1) lago alcalino, planctonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = jlustracién
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Cylindrospermopsis taverae segun Komarek y Komarkova 2002

Cylindrospermopsis taverae Komirek et Komirkovi-Legnerovi spec. nova (Fig. 21)

This small species with mostly coiled trichomes, which gives a water green colour, but
does not form distinct blooms, was found in May 1992 in small freshwater eutrophic
ponds near road no. 85 from Valles to St. Luis Potosi, which had a neutral to slightly alka-
line pH (about 7.5), and a high water temperature (30-32 °C).

Of the seven Cylindrospermopsis species, three have mainly straight trichomes, and
four coiled trichomes. However. almost in all species individuals with straight or coiled tri-
chomes can occur (with the exception of the always straight C. cuspis, and always coiled
C. catemaco and C. curvispora). The population with coiled trichomes we studied differed
from all other species in being smaller. The shape of its cells is similar to that in the larger
C. raciborskii (which sometimes has coiled trichomes), and to the spirally coiled
C. curvispora. Straight trichomes would appear to be very rare. Akinetes were not found,
but the different morphology justifies the definition of a new species.

Description: Trichomes solitary, free floating, more or less regularly screw-like coiled with one to two
coils, cylindncal, constricted at cross walls, 2.7-3.2 (3.5) um wide, very rarely nearly straight. Cells cylindncal
to slightly barrel-shaped, rarely almost isodiametric, usually 1.5 (—2) = longer than wide, with slightly elongated
heterocytes: apical cells of the same width as the other cells, or slightly narrower and rounded. Heterocytes were
present at only one end of the trichome: they are elongate, slightly conical, curved, and rounded at the apex,
4.2-5.5 pm long. Akinetes not known.

Diagnosis: Cvlindrospermopsis taverae spec. nova. — Trichoma solitaria, libere natantia, plus minusve
regulariter spiraliter contorta, cum una vel duas spiras, cylindrica, ad dissepimenta constricta, 2.7-3.2 (3.53) um
lata, rarissime recta. Cellulae cylindricae vel paucim barriliformes, rare isodiametricas ad 1.5 (-2) x longior
quam latae, cum heterocytarum numens paucim elongatibus: cellulae apicales apice rotundatae. Heterocytae
solitarize, apicales, elongatae, conicae, paucim arcuatae, apice rotundatae, 4.2-5.5 pm longae. Akinetes not
observatur. — Holotypus (iconotypus): figura nostra 21. — Habitatio: Mexico, planktice in piscinas eutrophicis
prope Valles, San Luis Potosi. — The species is named afier Rosaluz Tavera PhD.. a scientist at the Laboratorio de
Ficologia, UNAM, Mexico City.

a

Fig. 21. — Cylmdrospermopsis taverae (iconotype): a—b — typically cotled trichomes with terminal heterocytes;
¢ — detail of terminal part of a tichome with vegetative cells with aerotopes and an apical heterocyte; d — excep-

tionally occurning straight trichome from an abundant popolation. — Crig.
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CAPITULO 8

CYLINDROSPERMUM

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

. Spores with sculptured RIS SR o s Lo TR {2
. Spores with a smooth o u e e el < Leianlivione S T v, B
PEISEVINL I TIIRE 5 ST MO0 G PRI L WP g T R 3
CEVRWENIE PAABRIE (O, R NN G T Wy L 4

3. Spores 10-15 % 20-30 L T R B e S e e 1. C. majus

Sy Spoves U3 A Bt e iy 2. C. tropicum

4. Epispore wing like, radiately striated . ... .., .. 3. C. alatosporum

4. Epispore with needle shaped projections ., . . 4. C. gorakhpurense

B PR g O R 5. C. sphaerica
2% Spovés dolEBherical .. OREIVREE | 6

b.. Spores cylingrical” ot b DLt L S R R T 6. C. stagnale
6" Spores cllipdbidal . %0, FL TR E e P smnie n S aara o 7

7, Spores' 6vali¢19-18:51jx brodd iy el et TS 7. C. indentatum
dritSporednongialomiarrowdr sl e 2rnte, 19610 s el T T 8
8. Spores narrower than LU D AR L o LR e By 11
Hensipores hroadone, Fi 8l ddih Tnel blecossod a8 80 1 36 Baivas 9

9. Spores W-ldpbroad ......................... . 8. C. licheniforme
P BRI TBETOUEY .y o 3 <avnt o sd S0 bbb v b o i S T 10

10. Spores 9-12 broad, 1020 plong ..... .. .. .. 9. C. muscicola

10.  Spores 8-13 p broad, 12 32.5 10D 551 s 10. C. michailovskoense

1. Spores 4-6 ;1 broad, 8-12 plong .. 0. 1. C. doryphorum

1. Spores 8.8-9 i broad, 15-18.5 elongh ol nsennadl 1 Py, 12. C. indicum
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Clave de especies segun Frémy 1929

“Trichomes ayant partout la méme épaisseur, sans gaines ; hété-
rocystes terminaux ; spores situées immédiatement apres les hété-
rocystes, solitaires ou, plus rarement, serices.

Clé analytique des espéces :

. Spores exlindrigues, solitaives, mesurant 10-16 3¢ 32-40 p, a tégument
lisse ;3 trichomes cpais de 3840 w o articles 34 fois plus longs que
lakpesctks et te aigwSloi gy ¢ 6w ow w0 1. C. staynale
1 Spores elliptiques ou ovales,
A Bpispore lisse,
1. Spores oblongues, parfois ventrues, i poles trongquds 5 Cpispore

DEUR-TOMEOREIR? | s o o SEEL e e s S8 2. (. lichenifurme
2. Spores ovales, a poles arrondis 3 epispore brun-jaunatre. 4
’ e L8060 anuscicola

B. Epispore ponetudée, papillease ou dpincuse, jaune ou bruniitre.
1. Epispore non cpineuse,
a. Epispore i fines ponctuations ; hétérocystes a sommiet libre co-
nique 3 spores mesurant 8 X 12300 UM | BN 4. C. Goelsei
b, Epispore @t papilles assez grosses hétérocystes & sommet libre
héemisphérvique 5 spores mesurant 10-15 X 2098 w. . 5. C. majus
2. Epispore épincuse, portant des aiguillons longs ct fins ; spores
mesurant 12 X 24w . o o o e 0 e 6. C. trichotospérmum

&

235



Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten

I. Dauerzellen mit skulpturierter Aufenschicht
1. AuBenschicht deutlich papillos
A. Dauerzellen 10—15 x 20—30(—38) u groB G maius 1.
B. Dauerzellen 19X 42—43 u grof . . . C.tropicum 2.
2. AuBenschicht nicht deutlich papillss
A. AuBenschicht mit auffallender, im optischen Lings-
schnitt fliigelfsrmiger, durchsichtiger, radial gestreifter
1S g e soamme o & el LW . C. alatosporum 3.
B. AuBenschicht mit zarten nadelformigen Stacheln
C. trichotospermum 4.
C. AuBenschicht zart punktiert
a) Dauerzellen einzeln, mit brauner Auflenschicht
C. Goetzei 5.

b) Dauerzellen meist zu 2 oder 3, mit olivenfarbiger
AuBenschicht . . . . . . . . .C. punctatum 6.

[I. Dauerzellen mit glatter AuBenschicht

1. Dauerzellen zylindrisch

A. Zellen 1,8—2pu breit. . . . . . . . C. minimum 7.
B. Zellen 2,7—3u breit. . . . . . . . . OC.Youki'8.
C. Zellen 3,8—4,5p breit . . . . . . . C.stagnale 9.
D. Zellen bis 6 breit . . . . . . . G fuviaticum 10.
2. Dauerzellen ellipsoidisch oder bauchig
 A. Dauerzellen deutlich eifsrmig . . . C.indentatum 11.

B. Dauerzellen nicht deutlich eiférmig
a) Dauerzellen einzeln oder selten zu zweien
o) KleineMrten: Zellen 2—2,7 u breit
* Zellen deutlich linger als breit
C. minutissimum 12.
** Zellen kiirzer oder wenig langer als breit
C. caucasicum 13.
p) GroBere Arten: Zellen (2,6—)3—5u breit
* Dauerzellen + linglich, an den Polen ab-

gestutzt, linger als 20 u  C. licheniforme 14.

** Dauerzellen gedrungen, an den Polen ab-
gerundet, kiirzer als 20z €. muscicola 15.
b) Dauerzellen in Reihen
a) Zellen 2,7 u breit . . . . . . C. marchicum 16.
B) Zellen 4 breit . . . . . . . C.catenatum 17.
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Clave de especies segun Tiffany y Britton 1952

_ KEY TO THE SPECIES
1. Akinetes-ovoid, 10~12 g long. o, o . 0os Foiy L div s s 1. C. muscicola
1. Akinetes ellipsoid, 20-98 & long., &% . Gis i L v dgiale i

2. Wall of akinetes smooth. . ., . ... .... 9

: i : = Dl Swiide sl o @000 licheniforme
2. Wall of akinetes ventricose or papillose when mature. ., . .. 3. C. majus

Clave de especies segun Tilden 1910

Genus CYLINDROSPERMUM Kuetzing. Phyc. Gen. 211. 1843.

Plant mass expanded, indefinite, mucous; sheaths not present; trich-
omes equal, short, embedded in an amorphous mucus; cells cylindrical,
longer than their diameter; heterocysts terminal, solitary; gonidia devel-
cped from the cell or cells next the heterocyst, generally solitary, rarely
seriate, ;

1 Gonidia solitary.
1 Gonidia cylindrical, up to 40 mic. in length
(1) Gonidia 10-16 mic. in diameter, 32-40 mic. in length
C. stagnale
‘ (2) Gonidia 11-12 mic. in diameter, 23-24 mic. in length
: L . C comatum
_ 2 -Gonidia oblong or \'er_xtricosc-elliptical

(1) Wall of gonidium punctate .

A Gonidia 10-15 mic. in diameter, 20-38 mic. in length, ventricose-
elliptical; wall of mature gonidium rough, punctate
; C. majus

B Gonidia 6-6.5 mic. ‘in diameter, 16-19 mic. in length, clliptical;
wall of gonidium very finely granular C. minutum
(2) Wall of gonidium smooth

A Gonidia 8-9 mic. in diameter, 18-20 mic. in length
; C. minutissimum

B Gonidia 9-12 mic. in diameter, 18-20 mic, in length*
S e i L ] , G muscicola
C Gonidia 12-14 mic. in diameter, 20-38 mic. in length
: ' ' C. licheniforme

Gonidia seriate : C. catenatum

2t
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Clave de especies segun Starmarch 1966

Klucz do oznaczanig gatunkdéw

1. Zewnetrzna blona spor ze struktuen . 5.0 0 L i PO i X
1a. Zewnetrzna blona FOOr glalllnl's © i o ST R 6.
2 (1). Zewnetrzna blona spor wyraznie brodawkowana ., . , . . 1. C. maius,
- Zewngtrzna blona gpoC.nie. biodawkowlmiahis s, , , LSBT
3 (2a). Zewnetrzna warstwa blony spor ma w przekroju optycznym wyglad
skrzydlatej ostony, promieniscie prazkowanej - . . . . . | 2. C. alatosporum.
3a. Blona Zewngtrzna spor punktowana lub pokryta koleami . . . ., . . . 4.
4 (3a). Blona zewnetrzna spor pokryta kolcami . . . ., 3, C, trichotospermum.
4a. Blona zewnetrzna spor punktowana . . , , . . . . vttt o ribanidait. 5.
5 (4a). Spory pojedyncze z brunatng blong zewnctrz'na ..... 4. C. Goetzei,
5a. Spory po 2—3, blona Zewnetrzna zabarwiona oliwkowo , . . s, C. punctatum.
6 (ia). Spory W L R g SRR Tethor g
6a. Spory eliptyczne lub SRroko.cllptyczie . e, b oive) L RIEHE 9.
7 (6). Trychomy ok. 6 Ppsaehoide, fevacy Ut Lol 6. C. fluviaticum,
Ta. Trychomy i i PR T S S 8.
8 (7a). Trychomy St il LT B s 7. C. Vouki,
8a. Trychomy ST R SIRIURR, S, A 8. C. stagnale,
9 (6a). Spory po il e I T 10.
9a. Spory pojedyncze, i A e e il 11,
10 (9). Komérki %7 @ szorokig {42t o RS o ) 9. C. marchicum,
10a. Komérki S5 ¥ iieerokie L'l iy i ol 10. C. catenatum,
11 (%9a). Komoérki ORI serokle i i ety iy RIS SES 12,
e A RO S N P 13.
12 (11). Komérkj wyraZnie dluzsze od szerokosei ... . | | 11, C. minutissimum, |
12a. Komérki krétsze lub nicco tylko dhluzsze od szerokosei . ., .
......... ....................lZ.C.caucssicum.
13 (11a). Spory kuliste lub prawie kuliste, 15,6—19,5 W szerokie, 15,6—20,8 ©
o ipev il WIY st ol il i, 13,5 kazachstanicum,
13a. Spory s SOl g NER o i CuREAER 14
14 (13a). Spory z tgpymi koticami i czerwong lub ﬁoletowobrunamq blong
SENERIGR N RBTA A L R e 14. C. licheniforme.
Ma. Spory z koricami zaokraglonymi j bezbarwna lub Z6ltobrunatng blong
o N T s ey f g 15.
15  (14a). Spory 10—20,4 w dlugie, z blona Zewnelrzng zabarwiong
............................. 15. C. muscicola,
15a. Spory 12--33 @ dlugie, z bezbarwna blong zewnetrzng . . .
.......................... 16. C. michailovskoense,
1 Mo
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Clave de especies segun Prescott 1962

= =

.

poPeNNoAnN R ROOR

Key to the Species

Gonidia occurring in a series ... 2
Gonidia solitary, rarely 2 together .. - 3
Cells 4-5u in diameter; gonidia 8-10x in diameter......._____.______C. catenatum
Cells 2.3-3.5u in diameter; gonidia 4-5.5x in diameter_ .. C. Marchicum
Gonidia cylindrical or subcylindric R BN 4
Gonidia efl'ipsoid OXSOVARE.- B MR L £ L 6
Cells 1.8-24 in diameter; gonidia subcylindric,

35380 i QIAMNORET oo e e i s AU
Cells larger, 3.8-4.5—(6)u in diameter; gonidia

eylindrical, or subcyMDANIC e mmmmmmmgmereere e
Conidia cylindrical, with smooth walls.__. .C. stagnale
Gonidia subcylindric, with roughened, punctate walls.....___..__...C. majus
Gonidia with punctate walls when mature s 7
Conidia with smooth walls ... 8
Conidia 6—~7u in diameter.__.._______ s ..C. minutum
Gonidia 14.8u in diameter . e emanenenn G . TAJUS
Cells 2-2.54 in diameter; gonidia 8-9x in diameter._............. C. minulissimum
Cells and gonidia larger................. -9
Gonidia 9-124 in diameter, 1020 long ... C. muscicola
Gonidia 12-144 in diameter, 20-38u long .....C. licheniforme
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CARACTERES ESPECIFICOS DE Cylindrospermum
1. Forma del tricoma
1. rectos
2. curvos
3. helicoidales
2. Forma de las células
1. cilindricas
2. esféricas
3. oblongas
3. Forma del heterocito
1. cilindrico
2. esférico
3. subesférico
4. Forma del acineto
1. cilindrico
2. esférico
3. subesférico

5. Pared del acineto

1. lisa
2. ornamentada

6. Series de acinetos

1. solitarios
2. mas de dos

7. Posicion de los acinetos en el tricoma

1. en un solo polo
2. en ambos polos

8. Diametro del tricoma
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9. Largo de las células

10. Diametro del heterocito
11. Largo del heterocito

12. Diametro del acineto

13. Largo del acineto
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Cylindrospermum Kutzing ex Bornet et Flahault 1886

Filamentos formando matas compactas o plancticas solitarias. Rectos, ligeramente curvados o
irregularmente helicoidales a todo lo largo del filamento. Sin vaina evidente al microscopio de
luz. Constrefiido en los septos. Células cilindricas, mas o menos del mismo largo que el ancho o
solo un poco mas largas. Sin aerotopos, s6lo granulos dispersos. Contenido celular verde azul
palido a verde brillante. Heterocitos s6lo terminales, ovoides, ovales o conicos, en uno o ambos
polos del tricoma; los acinetos se desarrollan inmediatos a los heterocitos, esféricos, ovales o
cilindricos, solitarios o en series. La pared del heterocito puede ser ornamentada. Las células
alcanzan su tamano original antes de dividirse, sin zonas de crecimiento en el tricoma. La
reproduccion es por fragmentacion del tricoma en hormogonios y por la germinacion de los
acinetos

Novelo 1985
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8.1 CYLINDROSPERMUM MAJUS

Estado actual de la especie

Cylindrospermum majus Kiitzing

1) Akiyama, 1970:<5,6>; 2) Forest et al., 1959:<3,6>; 3) Cameron, 1964:<3>; 4) Akiyama,

1965; 5) Acleto, 1966:<4>; 6) Guarrera y Kuhnemann, 1949:<3>; 7) Acleto et al., 1978:<3>; 8)

Novelo et al., 2007b:<7>; 9) Behre, 1956:<5>; ’
1,4) JAPON; 2) Oklahoma, 3) Arizona, EU; 5,7) Lima, PERU; 6) Buenos Aires,
ARGENTINA; 8) Cantera Oriente, D.F., MEXICO; 9) Bremen, ALEMANIA

1,4) suelo, 2) suelos de pradera; 3) suelos zonas aridas; 5) en superficies subaéreas himedas o
casi sumergidas, frecuentemente sobre restos vegetales; 9) lagos; 1,2,3,4) edafica; 5) subaérea;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Cylinsrospermum majus segin Desikachary 1959

1. Cylindrospermum majus Kiitzing ex Born. et Flah,

Kiitz'ing, Phyc. gene., 212, 1843; Bornet and Flahault, Revision de
Nostocacées hétérocystées, 252, 1888; Forti in De Toni, Sylloge Algarum, 5

474, 1907 ; Frémy, Myxo. d’Afr. équat. franc., 378, fig. 315, 1929; Geitler,
Kryptogamenflora, 815, fig. 520b, 1932,

Pl. 80, Fig. 1

Thallus expanded, mucilaginous, blackish green ; trichome 4-5 p broad,
constricted at the cross-walls, light blue-green; cells cylindrical, 5-6 i long;
heterocysts oblong, somewhat broader than the trichome, up to about 10 p
long ; spores ellipsoidal, 10-15 p broad, 20-30(- 38) 1 long, epispore brownish
with distinct papillac.

On moist soil and in lakes, Lahore (Ghose, 1911, 11; Singh, . D., 1933,
106) ; Rangoon (Skuja, 1949, 40). .

Lemmermann (Kryptogamenflora der Mark Brandenburg, 3: 194,
1910) gives the dimensions of the cells as 3-5 1 broad and 3-6 p long.

Cylindrospermum majus Kutz. (after Frémy)
Desikachaty, 1959
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Cylinfospermum majus segtin Frémy 1929

5. Cylindrespermum majus Kiitz., Phye. gen., p. 212, 1813; Born.

et Flah., lévision, 1V, p. 252, 1888.

: Milssc§ étaldées, muqueunses, étendues, d’un vert-noivatre foneé ;
trichomes épais de 1,5 4, érugineux, rétrécis au niveau des articula-
tions ; articles cylindriques, longs de 5-6 p ; hétérocystes oblongs,
incolores, un peu plus gros que les articles végétatlifs, ayant jusqu’a
10  de long, hémisphériques a leur extrémité libre; spores solitaives,
elliptiques, ventrues, mesurant 10-15 (ordinairement 12) < 20-30
(plus rarement -38) p, i épispore brunatre, portant des papilles ru-
gueuses bien visibles. — (Fig. 315).

fa. pachydermatica Rabenh., Flor. Eur. Alg., 11, p. 187, 1865. —
Epispore plus épaisse que chez le type.
Hab. : terre nue humide 5 eaux stignantes,
Distr. géogr. : Europe ; Amérigque du Nord et du Sud, I'robablement cos-
mopolite.
Afrique : Algévie (Debray) Madere (Lindemann) ;5 Afrigue orientale
allemande (Esmarch, Schroeder). i
OUBANGUI : 60 km. S. de Yalinga, sur un plateau de latérite entre
le Zaco et le Mbari, sur le sol tres humide en la saison des pluies, dans
les toufTes de Westicllu lunosa, avece les espéces mentionnées i propos
d’Aphanotheee pallida |p. 30] ; 26 novembre 1922 (Le Testu . —
Abondamment sporiféve ; correspond a la fa. pachydermatica.
GapoN : prés de Dibamba, sur la terre humide au bord d'un
ruisseau affluent de la Ngounyé par IlIvinzi et 1'Ogoulou ; 23 mars
1927 (Le Testu !). — Bien fructifié ; spores mesurant 15 X 28 n s

forme typique. N
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Cylindrospermum majus segun Geitler 1930

1. Cylindrospermum maius Kiitz., Phyec. gen., S. 212, 1843.
Exsikk.: RABENH., Alg. Eur., Nr. 411, 530, 1175, 2317; WITTR.-
Norpsr., Alg. exsicc., Nr. 396, 1347.

Lager schleimig, oft weit ausgebreitet, dunkelgriin. Zellen
abgerundet zylindrisch oder fast quadratisch, 3—5p breit,
8—6 u lang, blaB blaugriin. Heterocysten linglich, etwas breiter
als die vegetativen Zellen, bis 10 u lang. Dauerzellen einzeln,
ellipsoidisch, meist relativ breit, 10—15 p breit, 20—30 (selten
bis 40) u lang, mit brauner, deutlich papilloser Aulenschicht. —
Auf feuchter Erde, zwischen Moosen u. dgl., seltener in stehenden
Gewissern; kosmopolitisch. — Fig. 520b.

Cylindrospermum majus, heterocyste mit Bakterienbewuchst
Geitler 1930
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Cylindrospermum majus segun Tiffan y Britton 1952

3. Cylindrosperinum nwjus Kuetzing. Cells 35 < 66w, eylindric or
nearly quadrale, constrieted at eross-walls, pale blue-green; heleroeysts
5 6 u broad and up to 10 x long; akinetes single, elliproid, 10.0-15,1 X 20-
38 0 with brown papiilose outer walls; plab mass  ocous. generally
widely expanded, bluckish green. Pl 100, fig. 1115,

Cylindrospermum majus Kuetzing
Tiffany y Britton 1952
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Cylindrospermum majus segun Tilden 1910

366, Cylindrospermum majus Kuetzing. Phyc, Gen, 212. 1843. Bornet and
Flahault. Revis. des Nostoc. Ann. Sci. Nat. Bot VII 7. 252, 1888,
De Toni. Syll. Algar. 5: 474. 1907.

Collins, Algae of Middlesex County. 14. 1888. Collins, Holden and
Setchell, Phyc. Bor.-Am. Fasc. 3. no. 106. 1803. Setchell. Notes on Cyano-
phyceae—IIl. Erythea. 7: 51. 1899. Collins, Holden and Setchell. Phyec.
Ror.-Am. Fasc. 15. no. 708. 1000; Fasc. 23. no. 1108. 1903. ©  Collins, Phyco-
lng:cal Notes of the late Isnac Holden.—II. Rhodora. 7: 236. 1905.

Plate X. fig. 4.

Plant mass widely expanded, mucous, blackish green; trichomes 4-5
mic. in diameter, constricted at joints; cells 5-6 mic. in 'length cylindrical;
lieterocysts a little wider than the cells, up to 10 mic. in length, oblong,
pale; gonidia 10-15 mic. in diameter, 20-38 mic. in length, ventricose-ellip-
tical; wall of mature gonidium rough, punctate.

~ Maine, Not immersed, but forming gelatinous masses on steep bank
above the shore. South Harpswell. July 1903. (Collins). Massachusetts.
Newton. (Farlow). On walls of B. and A. R. R. tunnel. (Wood). Con-
necticut. Investing grasses, Utricularia, etc, in still water. Pool below
Factory Pond, Bridgeport. September 1891. (Holden). California, In a
slow stream near Pasadena. (McClatchie).

T

Cylindrospermum majus
Tilden 1910
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Cylindrospermum majus segun Starmach 1966

1., Cylind i iitzi
e ; & rospermum mm‘ns Kiitzing (rys, 685, 686). Plechy galareto-
'szer;_;kje o rozpc.)starte, ciemnozielone, Trychomy (3)—3 —4—5)u
: , przy §..crankach poprzecznych wecigte, blado ’ niebieskol-

ko“{;nq blong zewnetrzng,
ystepuje na wilgotnej ziemi
' . ) » na mchach, iej
stojacych i w glebje. Gatunek pospolity. Rk

(,_F:'",'H-” ELHAIT E‘-*I.J-a':lr:.u-'l‘r-'@'i "

" ._-;,',J Dumnl"ﬂﬁmb
i (o
T

ﬁiﬂlmna_

685. Cylindrospermum majus (wedlug Frémy), 686. Cylindrospermum majus (wedlug
Kossinskiej)
Starmach 1966
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Cylindrospermum majus segin Prescott 1962

Cylindrospermum majus Kuetzing 1843, p- 212
PlL 122, Figs. 11, 12

Filaments entangled to form dark green mucilaginous patches. -
Cells short-cylindric; slightly swollen and constricted at the cross
walls; 3.7-5u in diameter, 4-6u long. Heterocysts elongate, little
larger than the vegetative cells, up to 10p long. Gonidia ellipsoid
to subcylindric, with a roughened and punctate wall; 14.84 in
diameter, 27u long, including the sheath.

In several soft water and acid lakes and pools. Wis.

~ DDDDO
EDD 00000000

Cylindrospermum majus Kuetzing

Prescott 1962
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8.2 CYLINDROSPERMUM MINUTISSIMUM

Estado actual de la especie

Cylindrospermum minutissimum Collins

2) Margain, 1981:<4,6>; 3) Margain, 1989:<3,6>; 1) Guarrera y Kuhnemann,
1949:<3>;

1) Cordoba, ARGENTINA; 2,3) Edo. de México, MEXICO; EU, ALEMANIA,
POLONIA,

2,3) charcos; 2) bentos, perifiton;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Cylindrospermum minutissimum segun Geitler 1930

12. Cylindrospermum minutissimum Collins, Erythea, 8. 120,

1896.

Exsikk.: Phyo. Bor. Am. Nr. 1266.

Lager blaB blaugrin oder olivengriin. Zellen zylindrisch,
2—2,7 u breit, 4—17 u lang; Endzelle kegelig. Heterooysten ling-
lich, 4 u breit, 6—8 u lang. Dauerzellen einzeln oder zu zweien,
linglich, 7—9 u breit, 12—25x lang, mit glatter, farbloser
AuBenschicht. — In Siimpfen in Nordamerika und Europa. —
Fig. 6523 b. ) :

Nach GLADE, l. ¢., tritt bei der Keimung der Dauerzellen
die erste Querwand noch im geschlossenen Zustand auf, die-
zweite Teilung folgt bald darauf. Der Keimling bildet spiter
an jedem Ende eine terminale Heterocyste.

SguJA fand Dauerzellen mit hellbrauner Aulienschicht.

Zu dieser Art gehort moglicherweise Anabaena hyalina
Schmidle, zumindest jene Form, welche CANABAEUS (Pflanzen-
forschung, H. 13, 8. 41, Fig. 16, 1929) in Kultur hatte. Wenn

dies tatsachlich der Fall ist, so
ist die Art in Europa weiter ver-
breitet und kommt auch in
Afrika vor.

Cylindrospermum minutissimum, Nach Skuja
Geitler 1930
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Cylindrospermum minutissimum segun Tilden 1910

368. Cylindrospermum minutissimum Collins. New Cyanophyceae. Erythea.
4: 120. 1896; Collins, Holden and Setchell. Phyc. Bor.-Am. Fasc,
26. no. 1256, 1905. De Toni. Syll. Algar. 5: 472. 1907.’

Plant mass loose, blue-green; trichomes 2-2.5 mic. in diameter, straight,
not constricted at joints; cells cylindrical, very slender, 4-5 mic. in length;
heterocysts 4 mic. in diameter, 7-8 mic. in length, cylindrical-oblong; go-
nidia 8-9 mic. in diameter, 18-20 mic. in length; wall of gonidium smooth,
translucent (in not quite ripe gonidia). ' }

Massachusetts, Among other algae in a scum in a .ditch. Malden. Octo-
ber 1800, '(Collins).
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Cylindrospermum minutissimum segun Starmach 1966

11. Cylindrospermum minutissimum Collins (rys. 697). Plechy
galaretowate, blado niebieskozielone albo oliwkowozielone. Try-
chomy 2—2,7 u szerokie, przy $ciankach poprzecznych nie wcigte

lub .tyiko stabo }vciqte. Komérki podiuznie cylindryczne, 4—7

dfugle: na szczycie trychoméw niekiedy stozkowate. He;erocysty

poc:ihx'zgte cl:lptyczne, 4 p. szerokie, 6—8 . diugie. Spory pojedyncze

rzadziey po dwie, 7—9 . szerokie, 12—2 i ’

o 5 u dlugie, z blona gladka,
Wystepuje na wilgotnej glebie i w j

PP o g wodach stojacych. Europa,

Cylindrospermum minutissimum (wedlug Kossinskiej)
Starmarch 1966
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Cylindrospermum minutissimum segun Prescott 1962

Cylindrospermum minutissimum Collins 1896, p. 120
' Pl. 131, Fig.13

Filaments loosely entangled, forming a thin blue-green skein.
Vegetative cells quadrate-cylindric; not constricted at the cross
walls; 2-2.54 in diameter, 4-5u long. Heterocysts elongate, 4 in
diameter, 6-8x long. Gonidia solitary or in pairs; ellipsoid; the wall
smooth; 8-9x in diameter, 18-20u long.

On mats of algae in shallow water; tychoplankter. Wis.

Cylindrospermum minutissimum Collins
Prescott 1962
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8.3 CYLINDROSPERMUM STAGNALE

Estado actual de la especie

Cylindrospermum stagnale (Kiitzing) Bornet et Flahault 1886

1) Forest et al.,, 1959:<3,6>; 2) Ortega, 1984; 3) Aboal, 1989b:<3,6>; 4) Aboal,
1988d:<3,4,6>; 5) Mendoza, 1985:<3>; 6) Guarrera, et al., 1968:<4>; 7) Guarrera y
Kuhnemann, 1949:<3>; 8) Whitford, 1943:<3>; 9) Starmach, 1980:<5>; 10) Novelo,
1998:<2,4,6>; 11) Behre, 1961:<3>; 12) Behre, 1956:<5>; 13) Montejano et al.,
2005:<3>;

1) Oklahoma; 8) North Carolina, EU; 2) Veracruz; 2,5) Edo. de México; 10) Tehuacan,
Puebla, 13) MEXICO; 3,4) Murcia; 4) Albacete, ESPANA; 6,7) Buenos Aires; 7)
Cérdoba, ARGENTINA; 9) Nowy Sacs, POLONIA; 11,12) Bremen, ALEMANIA;

1) suelos de pradera; 2,5,6,12) lagos; 2) pantano; 4) charcas o cursos de agua alcalina
dulce; 9) charco, puesta de ranas; 10)  canales; 11)  rios;
1) edafica; 2,5,6) planctonica, 2,5,6,11) epifita; 4) sobre plantas acuaticas,
especialmente caroficeas, tolera un cierto grado de contaminacidon orgéanica; 9)
"endozoica"; 10) epipélica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion

256



Cylindrospermum stagnale (Kutzing) Bornet et Flahault 1886 segun

Novelo 1985
= Anabaena stagnalis Kiitzing 1843

Filamentos rectos, no helicoidales, solitarios. Tricoma verde azul palido, con
constricciones en los septos y con células cilindricas o ligeramente acinturadas.
Heterocitos esféricos a elipsoidales, con abundantes bacterias epifitas. Acinetos
cilindricos a oblongos, con paredes lisas, de color pardo, en el material revisado con la
mayoria inmaduros. Diametro del tricoma: 3.7 - 4.5 um. Largo de las células: 3.5 - 4.1
(-7.2) um. Diametro del heterocito: 5.4 - 6.2 um. Largo del heterocito: 6.6 um

Diametro del acineto: 6. - 12.4 um. Largo del acineto: 14 - 20.3 um. Fig. 84

Crece en floculos filamentosos; epipélica en canales.

Herbario:
PAP 901

AMBIENTES: I:suelos de pradera; 2,5,6:1ago; 2:pantano; 4:charcas o cursos de agua
alcalina dulce; 9:charco, puesta de ranas.

FORMA DE VIDA: 1:edafica; 2,5,6:planctica, epifita; 4:sobre plantas acuaticas,
especialmente caroficeas, tolera un cierto grado de contaminaciébn organica;
9:"endozoica".

Cylindrospermum stagnale
Novelo 1985
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Cylindrospermum stagnale segin Desikachary 1959

6. Cylindrospermum stagnale (Kiitz.) Born. et Flah.

Revision des Nostocacées hétérocystées, 250, 1888; Forti in De Toni,
Sylloge Algarum, 5: 472, 1907; Frémy, Myxo. d’Alr. équat. franc., 375,
fig. 311, 1929; Geitler, Kryptogamenflora der Mark Brandenburg, 819,
fig. 520¢, 1932).

= Anabaena stagnalis Kiitz., Phyc. gene., 210, 1843.

= Cylindrospermum macrospermum Kitzing, Phyc. germ, 173, 1845,

Pl. 65, Fig. 9

Thallus floccose, expanded, attached or [ree-floating, blue-green; tri-
chomes 3.8-4.5 p. broad, constricted at the cross-walls; cells nearly quadrate,

or cylindrical, and often 3—4 times as long ; heterocysts subspherical or oblong,
6-7 p. broad, 7-16 ¢ long; spores cylindrical with rounded ends, 10-16 p
broad and 32-40 p long, with smooth yellowish brown outer layer.

On a moist soil and in stagnant and floating waters.—HIlein River near
Byn-dor-Eng and Khyounggyi on the Irrawaddy, in Kadeng Choung near
Natmadhi, in Burma (Zeller, 1873b, 180, 181; Theobald, 1882, 22, 23);
Ferguson’s in Ceylon Algae and Planktonic in Mahakeki-rawa at Kekirawa
in Ceylon (Murray, 1887, 44; Craw, 1923b, 143); on soil, Lahore in Pakistan
(Ghose, 1924, 341) ; Freshwater Algae, Saharanpur Dist. in U.P. (Randhawa,
1936a, 405) ; in the river Moosi and Mir Alam tank, Hyderabad (Ghousiddin,
1936, 150) and Shembaganur in Madras State (Frémy, 1942, 22).

Cyl. Stagnale f. variabilis Prasad (after Prasad)
(Desikachary 1959)

A O ey

Cyl. Stagnale f. sporolimbata Frémy (after Frémy)
(Desikachary 1959)

FIG. 9 Syl. Stagnale (Ruiz.) Born. Et Flah (alter Frémy)
(Desikachary 1959)
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Cylindrospermum staganale segtin Frémy 1929

1. Cylindrospermum stagnale (Kiitz.) Born. et Flah., Révision,
1V, p. 250, 1888.

Masses muqueuses, étendues, flottantes ou fixées ; trichomes
épais de 3,8-1,5 », érugineux, un pcu rétrécis au niveau des articula-
tions ; articles rectangulaives, jusyu'a 3-4 fois plus longs que larges;
hélérocystes sphériques ou plus souvent oblongs ; spores cylindri-
ques, solitaires, arrondies A leurs deux poles, mesurant 10-16 (plus
souvent 10) 7 32-10 ,, érugineuses, i épispore lisse, brunatre. —
(Fig. 311).

Hab. : (lottant dans les eaux staznantes eealement s la terre humide,

surtout parmi les Mousses,

Distr. géogr. : Furope ; Amérigque du Nord et du Sud ; Indes. Proba-
Dlement costmapolite,

Afrigue : n‘avait pas encore oLe signald,

GARON : 1° mare d'lréghi, pres de Maghégni, formant, avec
les espéces mentionndes i propos de Chroococeus limneticus [p. 42],

des masses mugueuses vert-bleuatres engainant les Heleocharis crois-
sant autour de la mare ; 15 juin 1927 (Le Testu !). — Trichomes un

[
et plus épais NG )
Emgsl quetlplu_-, que chez le wpe (6,5 ) articles 1,5-2.5 fois plu
=Y 31T . . H H : & .

5 4 arges ; spores cylindviques, i bouts arro d" ¢

e Bk ndis, mesurant
20
2° mare Tsoghoma pires

{ : A pies de Mocaba, dans les conditi
s Ly LSRN aba, dans les conditions et

17 juillet 1927 (Le 1

PLes avee
‘l ) » ] ‘ll ; .
propos de Merismopedia cleguns [p. 15];

Ll

‘estu ). — Forme abs '
) Forme absolument conforme au type

Cylindrospermum stagnale Born. Et Flah.
Frémy, 1929
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Cylindrospermum stagnale segin Geitler 1930

9. Cylindrospermum stagnale (Kiitz.) Born. et Flah., Rév. Nost.
hét. IV, S. 250, 1888.
Exsikk.: WirTr.-Norpst., Alg. exsice., Nr. 896 1348, 1349.
Lager ausgebreitet, frelschwlmmend und flockig oder fest-
sitzend, blaugriin. Zellen fast quadratisch bis zylindrisch, an
den Querwiinden eingeschniirt, 3,8—4,5 u breit, langer als breit,
bla blaugriin. Heterocysten fast kugelig oder linglich, 6—7 u
breit, bis 16 x lang. Dauerzellen zylindrisch, an den Enden ab-
gerundet, 10—16 y breit, 32—40 u lang, mit glatter, gelbbrauner
Auflenschicht. — In stehenden Gewissern, in Torfsiimpfen, an
Wasserpflanzen festsitzend oder freischwimmend, auch auf
feuchter Erde; Europa, Nord- und Siidamerika, Indien; wohl
kosmopolitisch. — Fig. 520c¢.

Cylindrospermum stagnale, Nach Fermi
Geitler 1930
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Cylindrospermum stagnale segiun Tilden 1910

364. Cylindrospermum stagnale (Kuetzing) Bornet and Flahault. Revis. des
Nostoc. Ann. Sci. Nat. Bot. VII. 7: 250. 1888, De Toni. Syll. Al-
gar. 5: 472. 1907. ;

' Wood. Contr. Hist. Fresh-Water Algae North America. 40. pl. 2. £ 7.
1872, (C’ macrospermum Kg, Anabaena stagnalis Kg)
Wolle. Fresh-Water Algae U. S. 202. pl. 199. f. 6-8 1887. Wolle and
Martindale. Algae. Britton’s Catalogue of Plants found in New Jersey.
Geol. Surv. N. J. 2: 6o7. 1880. Anderson and Kelsey. Common and Con-
spicuous Algae of Montana. Bull. Torr. Bot. Club. 18: 145. 180r1. Tilden.
List of fresh-water Algae colleccted in Minnesota during 1803. Minn. Bot.
Studies. 1: 31. 1894. (Cylindrospermum limnicola Kuetz.) Col-
lins. Notes on Algae—IV. Rhodora. 3: 289. 1poI. Collins, Holden and
Setchell, Phyc. Bor.-Am. Fasc. 18. no. 856. 1901. Tilden. American Algae.
Cent. V. no. 481. 1g01; Collecticn of Algae from the Hawaiian Islands.
Hawaiian Almanac and Annual for 1002. 112. 1001; Algae collecting in the
Hawaiian 1slands. Postelsia: The Year Book of the Minnesota Seaside Sta-
tion. 1: 168. 10902. Kellerman. Prcposed Algological Survey of Ohio.
QOhio Nat. 2: 222, 1002. Clark. The Holophytic Plankton of Lakes Atit-
lan and Amatitlan, Guatemala. Proc. Biol. Soc. Wash. 21: 97. 1908. Bu-
chanan. Notes on the Algae of Iowa. Proc. Iowa Acad. Sci. 14: 12. 1908.

Plate X. fig. 2.

Plant mass floccose, expanded, attached or floating; trichomes 3.8-4.5
mic. in diameter, slightly constricted at joints; cells up to three or four
tymes longer than their diameter; heterocysts 6-7 mic. in diameter, up to
1€ mic. in length, somewhat spherical, often oblong; gonidia 10-16 mic.
in diameter, 32-40 mic. in length, cylindrical, with rotund apices; wall of
gonidium smooth, yellowish brown; cell contents pale blue-green.

Maine, Forming a dense bluish green or brownish scum on the surface
of an artificial pond at the Pogy Oil Factory, Bristol, near Round Pond
Village. July 1g9o1. (Collins). New Jersey. Frequent in wet places on
dead wood. (Wolle). South Carolina. “In bottom of shallow, slowly
running streams, adhering to ground or fallen leaves, etc., gelatinous, green.”
Near Aiken. September. (Ravenel). Ohio. (Kellerman). Minnesota.
Irving Chase Lake. July 1893. (Tilden). Iowa. ITowa City. (Hobby).
Montana. Ponds and semi-stagnant, mud-bottomed parts of streams in the
mountains and on the plains. Common throughout. June to November.
(Anderson and Kelsey). Central America, On surface of water. Lake
Amatitlan, Guatemala. February 1906. (Meek). Hawaii. On wet cliffs.
Laupahoehoe, Hawaii. July 1900. (Tilden). )

Cylindrospermum stagnale
Tilden 1910
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Cylindrospermum stagnale segun Starmach 1966

8. Cylindrospermum . stagnale (Kiitzing) Bornet et Flahault
(rys. 687, 688). Plechy klaczkowate, galaretowate, wolnoplywajace
albo rozpostarte na wilgotnej glebie, niebieskozielone. Trychomy
3,8—4,5 u. szerokie, blado niebieskozielone, przy $ciankach po-
przecznych wcigte. Komoérki podiuznie cylindryczne, ok. 6 p. dhugie,
niekiedy prawie kwadratowe. Heterocysty prawie kuliste albo wy-
dluzone, 6—7 . szerokie i do 16 p dlugie. Spory pojedyncze, cylin-
dryczne, z zaokraglonymi konicami, 10—16 u szerokie i 32—40 i
dlugie, z blona gladka, zéltobrunatna, niekiedy delikatnie promie-
niScie prazkowang.

- Wystepuje pospolicie w wodach stojacych wéréd roélin wodnych,
niekiedy plywa wolno, wystgpuje tez na wilgotnej glebie. Europa,
Ameryka Pdlnocna.

Cylindrospermum stagnale (wedlug Frémy)
Starmach 1966

Cylindrospermum stagnale
Starmach 1966
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Cylindrospermum stagnale segin Prescott 1962

Cylindrospermum stagnale (Kuetz.) Bornet & Flahault 1888, p. 250
Pl 122, Figs. 17, 18

Filaments entangled or parallel in a mucilaginous expanse, at-
tached or floating. Trichomes with cells constricted at the cross
walls, Cells slightly swollen, 3.8-4.5-(6)x in diameter, 7-13.4u long.
Heterocysts globular or elongate, 6-7x in diameter, 7-16x long.
Gonidia ovate or sybcylindric; with thick, smooth wall, (8)-10-
15-(16)p in diameter, 19-21.6—(40)u long.

This is the most common species of the genus in our collections.
It is found on or among aquatic vegetation such as submerged
mosses, and in shallow water on dead and decaying grasses and

culms of rushes. At first the plant mass is attached and spreading
over the substrate, but soon becomes free-floating, forming muci-
laginous flakes.

Mich., Wis.

Cylindrospermum stagnale (Kuetz.) Bornet and Flahault
Prescott 1962
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CAPITULO 9

DICHOTRIX

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

I.  Sheath at their ends funpel-shaped, viok@ctenliabéd .« L. 74 s By vy 2
1. Sheath at their ends not funnclshRped, SODEHNE ik s 5 ot - b e o 3
2. Filaments 1518 P.broad by, i o8 R L. D. gypsophila

2. Filaments 9--13.5 ft broag) oo, Sl CaE T S 2. D. compacta

3. Filaments broader than 15 u broad ... .. . " 3. D. baueriana
3. Filaments 9-12 1 broad . . . . .. e O TR R AN O e i o L 4

AP0 hair didrmiodhti vt 0. 02, Ve d oot A s e, ikt bl 4. D. fusca

-l profoft 8wl SRl aesn b 0 L 5. D. orsiniana

Clave de especies segun Frémy, 1929

Filiments 3 ramification subdichotomique i plusieurs (2-6) tyi-
chomes assez longuement inclus A leuy base dans 1y méme gaine,

Clé analytique des especes :

L Gaines non dilatées a leur sommet,
A Filaments ramenx 4 leur base  seuloment i trichomes épais (e
012 w ; articles carres ou plus longs que lages. . . 1 p olivucea
B. Filaments ramenx de la buse au sommot » trichomes ¢épais do 5
{i'illl't'llll_'!ll A0 w5 articles moins longs quo lavges, 2 D Ur.\'f.::iuuu
L. (.au.n:'f- dilatcoes, infundibuliformes 3 leur sommet ; filaments épais
de 3624, 7 b e ot s B ey s BB gypsophila
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Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten
I. Ohne Heterocysten . . . . . . . . . . D. Nordstedtii 1.
II. Mit Heterocysten
1. Marin (D. utahensis in Brackwasser)
A. Fiden bis 62 breit . . . . . . D. Bornetiana 2.

B. Fiden schmiler
a) Fiden 25—35 pu breit

a) Trichome 9—11g breit . . . . D.seriata 3.

p) Trichome 15 breit . . . . D. penicillata 4.
b) Faden 20—30u breit

@) Trichome 17—22p breit . . . D. fucicola 5.

#) Trichome 7,5—12,5x breit . . D. utahensis 6.
c¢) Fiden schmiler

«) Trichome 7—9pu breit . . . . D.rupicola 7.

B) Trichome 4—5p breit . . . . D.minima 8.

2. Im Siilwasser
A. Scheiden nicht deutlich trichterformig geschichtet
und an den Enden zerfasert
a) Fiden 5—10p breit D. Baueriana var. minor 10.
b) Fiaden breiter
a) Fiden breiter als 15 pu
* Zellen linger als breit . . D. montana 9.
** Zellen kiirzer als breit
1 Trichome 5—7(—9)u breit
D. Baueriana 10.
11 Trichome 10 u breit
D. orsiniana var. africana 14.
p) Fiaden 10—15 p breit
* Trichome 10—12u breit . D. olivacea 11.

** Trichome 7—9 ¢ breit . . . D. Willei 12.
y) Fiden 9—12 u breit :
* Lager verkalkt . . . . . D.calcarea 13.
** Lager nicht verkalkt . . D. orsiniana I4.
B. Scheiden deutlich geschichtet und an den Enden zer-
fasert

a) Zellen 2—5mal so lang wie breit?)
D. subdichotoma 15.
b) Zellen kiirzer
«) Fiden kurz . . . . . . D.,Meneghiniana 16
f) Fiden lang
* Fiden 156—18p breit .  D. gypsophila 17
** Fiiden 9—13,6 4 breit . D.compacta 18

1) Vgl. auch D. compacta var. calcarata.

265



Clave de especies segun Tilden 1910

Genus DICHOTHRIX Zanardini.
Plant. Maris Rubri Enum. 8g. 1858,

Plant mass cacspitose, penicillate or pulvinate; filaments more or less
dichotomously branched; trichomes often several (two to six) enclosed
within the origmmal sheath or common tcgument; heterocysts sometimes
basal, sometimes intercalary, in one species not presend.

1 Plants living in fresh water.
1 Sheaths close, gradually tapering at the apex
(1) Plants living in hot water; filaments 15-25 mic. in diameter, trich-
omes 5-0 mic, in diameter D, montana
(2) Filaments 10-12 mic. in diamcter, flexuous, crect, radiating
D. orsiniana
(3) Tilant mass encrusted with calcium carbonate; filaments 9-12.5
mic. in diameter, prostrate, not rigid D. calcarea -
(4) Plants living in fresh or rarely walt water; filaments about 15 mic,
in diameter; trichomes 5-9 mic, in diameter, constricted at joints
! g D. baueriana
(5) Filaments 12-15 mic. in diameter; trichomes 10-15 mic. in diame-
ter, not constricted at joints : D. olivacea
- 2 Sheaths lamcllose, funnel-shaped at apex '
(1) Filaments g-12 mic. in diamecter; trichomes 6 mic. in. diameter
D. compacta
(2) Filaments 13 mic. in diameter; trichomes 6.5-7.5 mic. in diameter
" D. meneghiniana
(3) Plant mass usually encrusted with calcium carbonate; filaments
15-18 mic. in diameter; trichomes 6-8 mic. in diamcter
. ]‘D gypsophila
() Filaments 253-28 mic. in diameter; trichomes 10-12 mic. in diame-
ter, bulbously inflated ut the bases of the branches; hetcerocysts
light blue in color . " D. hosfordii

11 Tlants living in salt water.
mic. in diameter; trichomes 7-0 mic. in diameter;

1 Filaments 15-22
heterocysts basal D. rupicola

2 TFilaments 20-30 mic. in diameter; trichomes 17-22 mic. in diameter;
heterocysts basal and intercalary D. fucicola

3  Filaments 23-35 miic. in diameter; trichomes 15 mic. in diameter
heterocysts oblong, solitary D. penicillata

4  BFilaments 22-30 mic. in diameter; trichomes 7.5-12.5 mic. in diame-
ter; heterocysts basal and intercalary D. utahensis
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Clave de especies segun Prescott 1962

Key to the Species

1. Filaments 10—144 in diameter, with flexuous,

spreading branches ..... cvvvieiee. DL Orsiniana
1. Filaments larger, with stralg,ht or curved branches s
2. Filaments coarse, 20—28u in diameter; branches bulbous

atithe base.. .S ceuimer e n, Joce M T0 e a D. Hosfordii
2. Filaments narrower, (12)—15—18u in diameter;

branches not bulbous at the base ... ... ... D. gypsophila
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9.1 DICHOTRIX ORSINIANA

Estado actual de la especie

Dichothrix orsiniana (Kiitzing) Bornet et Flahault 1907

1) Cartajena, 2004:<4,6,>; 2) Montejano et al., 2004:<3>; 3) Montejano et al.,
2005:<3>;

1,2) Huasteca; 2) San Luis Potosi, 3) MEXICO;

1,2) rios;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Dichothrix orsiniana segun Desikachary 1959

5. Dichothrix orsiniana (Kiitz.) Born. et Flah,

Revision des Nostocacées hétérocystées, 376, 1886; Forti in De Toni,
Sylloge Algarum, 5: 641, 1907; Frémy, Myxo. d’Alr. équat. [ranc., 266,
fig. 239, 1929; Geitler, Kryptogamenflora, 588, 1932.

PL 107, Fig. 4

Thallus caespitose, fasciculate, penicillate, gelatinous, greenish brown,
2-3 mm high; hlaments flexuous, 10-12 . broad, with ultimate false branches,
crect, radiating, lalse branches adpressed; sheath close to the trichome, thick,
yellow, brownish in older parts, solt, uniform; trichome 6-7.5 p broad, olive-
green, with cells shorter than broad, gradually attenuated in a long hair;
heterocysts basal, subcylindrical.

Igatpuri and Matheran, near Bombay (Schmidle, 1900b, 161; Forti in
De Toni, 1907, 641).

Dichothrix orsiniana (kutz.) Born. Et Flah. (alter Frémy)
Desikachaty, 1959
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Dichothrix orsinniana segun Frémy 1929

T i .
<. Dichothrix Orsiniana Born. et Flan

“p o 4 H b

; Gazons #élatineux d’un brun verd

10 toufTes pénicillées,

0-12 4 (sur les dernie

Révision, T, p. 376, 1886.
' atre, épais de 2-3 mm., formds
drosseos-rayonnantcs i filaments épais de
'S rameaux), rameux de la base au sommet :

uniformes, atténuées progressivement et nullement dilatées vers le
sommel ; trichomes épais de 6-7,5 m d'un vert-olivatre, atténués
progressivement et transformés en poil i leur sommet ;oarticles
moins lorgs que larges, parfois un peu rétréeis au niveau des arti.
culations 5 hétéroeystes basilaires, — (Fig. 2i39).

Hab. : picrres et vochers dans les cours «'ean rapides, picrres dans les
trous vemplis temporaivement par les pluies, rochiers suintants.

Distr. géogr. : Lurope ; Amcrique du Nowrd ; Asie centrale ; Iules,
Afriqua ; Lybie (D¢ Toui, Forti).
var. africana I'rémy, Rev. algol., I, 1921, p. 38. — Filmnents

trés rameux et & rameaux trés rapprochés, épais de 20 pos trichomes
épais de 10 p — (Fig. 240).

Hab. : dans des suintements sur des rochers.

Distr. géogr. : connu sculement de I'Oubangui.

OUBANGUI : dans des suintements sur les rochers gréseux de
Mouka, avec les especes mentionnées i propos de Microcoleus vagi-
natus [p. 79| ; 7 aoat 1922 (Le Testu !). — Forme un tapis assez
étendu d’un vert sombre ou olivatre,

Dichothrix orsiniana Born. Et Flah., d’aprés le n® 1117 des <Algen> de Rubenorst :
Schéma d’un filament, extremité d’un filamento Gr.:a X 2 et B X 25.
Frémy, 1929.
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Dichothrix orsiniana segun Geitler 1930

14. Dichothrix orsiniana Born. et Flah., Rév. I, S. 376, 1886.
Exsikk.: RapEnu., Alg. exsice. Nr. 428, 436, 1117.

Lager biischelig-pinselfsrmig, schleimig, griinbraun, 2—3 mm
hoch, Faden vielfach gebogen, 10—12 p breit, in ein langes Haar
ausgehend, mit angepreBten Scheinverzweigungen. Scheiden
eng, ziemlich dick, gelb bis braun, weich, nicht geschichtet.
Zellen 6—17,5u breit, olivengriin, kiirzer als breit. Hetero-
cysten fast kugelig. — In schnellflieBendem Wasser (Katarakten
u. dgl.) an Steinen; seltener auch in stehendem Wasser; an
feuchten Felsen; wohl kosmopolitisch. — Fig. 370.

Hiwufig sind die inneren Schichten der Scheiden dunkler
(braun), die éuBeren heller (gelb) gefirbt.
var. africana Frémy, Rev. Alg., S. 38, 1924.

Fiden stark verzweigt, 20 p breit. Trichome 10 breit. —
An feuchten Felsen in Afrika. — Fig. 371.

Fig. 370. Dichothriz Fig. 371. Dichothriz orsini . afri : ¥
orginiana. NachFREMY. Detnl]ik?l;s:ag?ﬂr{v::h%:&?l Hapjtugyind
Geitler 1930
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Dichothrix orsiniana segun Tilden 1910

502, Dichothrix orsiniana (Kuetzing) Bornet and Flahault. Revis, des Nos-
toc. Ann. Sci. Nat. Bot. VI 3: 376, 1886. De Toni. Syll. Algar.
5: 641. 1907. '

Wolle. Fresh Water Algae. II. Lull. Torr. Dot. Club. 6: 138. 1877,
(Mastigonema orsinianum Kg); 6: 283 1879. (Sch. catarac-
tae Naeg); Fresh-Water Algae U. S. 236, pl. 168. . 1, 2. 1887. (Calo-
thrix orsiniana Thur.). Tilden. List of Fresh-Water Algae col-
leeted in Minnesota during 1893 Minn, Bot. Studies. 1: 300. 1806. Col-
lins, Holden and Setchell. I’hyc. Bor.-Am. Fasc. 9. no. 4o3. 18¢8. Col-
lins. Phycological Notes of the late Isaac Holden—I1. Rhodora, 7: 238,
10035,

Plate XVI1II1. fig. 16.

Plant mass caespitse, made up of penicillate fascicles 2-3 mm. in
height, gelatinous, dark green: filaments 10-12 mic. in diameter (in ultimate
branches), flexuous, erect, radiating; false branches appressed, enclosed for
some distance in a common tegument; sheaths thick, close. soft, uniform,
vellow, in lower portions becoming brownish and somewhat opaque; trich-
cmes 6-7.5 mic. in diameter, tapering into a hair; ccells shorter than' their
diamcter; cell contents olive green; heterocysts basal,

Connecticut. Forming welatinous tufts on rocks at the base of a dam.
Pequonmock River, Bridgeport. July 1894, (Holden)., Hew York. On
rocks in rapids of Niagara River, Niagara TFalls. (Wolle). Florida.
(Wolle), Minnesota. Kenwood, Minncapolis. August 18gs. (Tilden).

Cichothrix orsiniana
Tilden 1910
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Dichothrix orsiniana segun Prescott 1962

Dichothrix Orsiniana (Kuetz.) Bornet & Flahault 1886, p. 376
Pl 183, Figs.5,6
Gelatinous, penicillate tufts, composed of slender trichomes in
close and thick, lamellated, tapering sheaths; filaments branching
freely, the branches extending for most of their length within the
sheath of the principal trichome; trichomes subcylindric below,

tapering to a fine point distally; vegetative cells very short, 5-8u
in diameter, 2-4, long, or quadrate; heterocysts subglobose or
hemispherical, 8-10u in diameter; filaments 10-14p wide at the base.

On moist earth or attached to or entangled among filamentous
algae. Mich., Wis.
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Cichothrix orsiniana (Kutz.) Bornet and Flahault
Prescott 1962
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CAPITULO 10

GLOEOTRICHIA

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

1. Thalfas hapdt i RdesG 1 Boygwr i 10 Jgii SR St 1. GL pistn

Lo Phaiiplsol diinmet . anrant s Brcnad ARV B earer e, o PosERa, 2
2oL Wiliout gas vacuoles's . .60 oL L B R i el R TR 3
2. Withgasvacuoles ........................... 2. Gl echinulata

3. Thallus with only a few filaments, spores cvlindrical. ending gradually in a short hair
3. GL pilgeri

3.. Thallus withimany Ragents . . s 00 1) afcadidss, B maidnd +
4. Hairs protruding out of the colony . ......... ... .. ... .. .. ... .. .. 5
4. Hairs not protruding out of the colony .. ... ... ... .. ......... b
9. :Sheathilamellated. ... 0.200. . .0 080 Fh Wl 0 3. GL pilgeri
3. Sheath unlamellated ........... ... ... ... ... ... . .. 4. Gl longicandn
6. Spores with smooth outer walls ... 00 7
6. Spores punctate or granulated . ................... 5. Gl indica
7. Trichome few celled below the hair ... ... oo 5. Gl indica
7. Trichome many celled below the hair. .. .............. ... .. .. ... .. ... . ... 8
8. Sheath more or less close 10 the spores not saccate 6. Gl intermedia
8. Sheath more or less saccate at the base ................. ... ... .. ... 9
9. Cellslessithat Spbroad S Saediid Sl L8 o v 10
9. Cells broader, 9-11 1 broad ... ...l i v s i 7. Gl. ghosei
10.  Spores up to 55 p long . ... .. P B SR L s el . 1
10. Spores 100-250 plong ............coovvuenni... 8. Gl. natans
Il. Cells 7.5-8 i broad; spores 13 pbroad .................. 9. Gl kurziana
1. Cells 7-8 i broad; spores 15 25 p broad ............... 10. Gl. raciborskii

Clave de especies segun Frémy 1929

Frondes sphériques, d’abord pleines, puis crel_lsgs g f‘:laments
pseudorameux, disposés radialement ; gaines bien visibles a la base
des trichomes, se transformant plus haut en mucus amorphe ;
trichomes flagelliformes, atténués régulierement de la base au som-
met ; hélérocystes basilaires ; spores provenant de la t'ra’nsformatlon
d’'une ou de plusieurs cellules situées au dessus des hétérocystes.

Clé analytique des espéces

I. Teégument de la spore souddé & la gaine.

A. Thalle dur ; spores longues de 109100 .
B. Thalle mou ; spores longues dg D0-5% w. .
1I. Tégument de la spore non soudé a la gaine.

A. Spores solitaires.
'S sucs do 36-44 ; gaine non largement ouverte. R
e nglr ey g 4 l‘ g .« +« « . 3 Gl longiarticulata
‘Spores longues de 4025 ; Baine : t ouverte. 4. Gl nalans
2. Spores longues de 40-200 w ; gaine largemen ans
DB. Spores sérices, ovales, longues de 3540 . . 5 Gl Leteatuag

. 1. Gl Pisum
2. Gl. aethiopica
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Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten
I. Lager hart, Faden durch Druck schwer trennbar
Gl. Pisum 1.
II. Lager weich, Fiden durch Druck leicht trennbar.
1. Zellen ohne Gasvakuolen?).
A. Lager nur aus sehr wenigen Fiden aufgebaut.
a) Dauerzellen oval, Trichom allmihlich in ein Haar

ansgehend 1 N NE R 28 Gl. Letestui 2.
b) Dauerzellen fast zylindrisch, Trichom plotzlich in
ein Haar ausgehend . . . . . . Gl. Pilgeri 13.

B. Lager aus vielen Fiiden aufgebaut.
a) Haare nicht aus dem Lager hervorragend.

1) GI. natans kann in der Jugend — vor der Bildung der Dauerzellen —
Gasvakuolen besitzen. i
a) Dauerzellen mit glatter ,,AuBenschicht’ bzw.
glatter umhiillender Scheide. .
* Trichomteil unterhalb des Haares vielzellig.
+ Scheiden mehr oder weniger eng, an der
Basis nicht sackartig erweitert.
X Trichome in kurze Haarspitzen aus-
gehend, Zellen 7—9 p breit
Gl. Rabenhorstii 3.
x X Trichome in lange Haare ausgehend
4 Zellen 4,6—5,56 u breit
Gl. longiarticulata 4.
t4t Zellen 6,6—8 u breit
Gl. intermedia 5.
HH4 Zellen 7—90,6 u breit
, Gl. aethiopica 6.
+t Scheilen an der Basis sackartig er-
weitert.
X Zellen 5,6—8,8 u breit
GL flagelliformis 7.
X X Zellen breiter.
3t Dauerzellen bis 56 p lang
Gl. Raciborskii 8.
4+ Dauverzellen 40—100—250 p

lang . . . .. Gl natans 9.
** Trichome auBer dem Haarteil nur zwei- bis
vierzellig . . . . .. .« Gl indiea 10.

B) Dauerzellen mit punktierter oder granulierter,
aus den inneren Teilen der Scheide” hervor-
gehender ,,AuBenschicht‘. E

* Trichome wenigzellig . . . Gl indica 10.
** Trichome vielzellig . . Gl punetulata 11.

b) Haare aus dem Lager hervorragend.
a) Scheiden nicht geschichtet . -
Gl longicauda 12.
B) Scheiden geschichtet . . . . Gl Pilgeri 13.

2. Zellen mit Gasvakuolen . . . . . GL echinulata 14.
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Clave de especies segun Starmach 1966

Klucz do oznaczania gatunkow

1. Kolonie twarde, trychomy ped naciskiem z trudem oddzielajy sie¢ od

siehielivial o L e . « « . . L G. pisum.
1a. Kolonie migkkie, trychomy pod nacnsk:cm |d(\'v0 oddncl’uq si¢ od snebu. ] 2.
2 (la). Wilosy wysterczaja z galaretki kolonii na zewnatrz. 3
2a. Wlosy nie stercza z galaretki kolonii . . . . . 6
3 (2). Spory poprzegradzane heterocystanii. 4.
3a. Spory nie poprzegradzane heterocyslaml i % % = " 5
4 . (3). Trychomy 7,59 . szerokle komorki tak dlugie Jak szerokie lub
nicco dluzsze . . . . Lowi e whaled s 5 2 GYTEZSONI.
4a. Trychomy ok. 8 p szerokl komérkl kwadralowa lub kroétsze od
SZEYOKOSEE ;i o o ilie Lowoo o MR - MO O L L LU S G Pk
5 (3a). Kolonic osiadle; komédrki bez wodniczkow gazowych, w nasadowych
czgsciach trychoméw 6—38 p szerokie . . . . .« . . . 4. G, longicauda.
5a. Kolonie wolnoplywamcc komoérki z wodnu.zkaml gazowymi, w nasa-
dowych czqéucu,h tryc’homéw 75-—10p szeroklc -« + . . . 5. G. echinulata.
6 (2a). Plechy TIOZOI‘IC z nlewmlk:ej ilosci mcn sporfy owalne, przegro-
dzone sphszczonyml komdrkami wegelalywnyml De atdor o060 G Letostui,
6a. Plechy zlozone z wielu nici; spory réznych ksztaltow, nie przcgmdzone
kombrkaml wegelaiywnylm R SRS I L 7
7 (6Ga). Bloua zewn(;trzna dojrzalych spor drobno brodawkowanra .
Ao : 3 ST O e 2 TG punchialiata’,
7a. Blona zewnctrzna spor g,iadka T gty o 8.
8 (Ta). Ppchwy otaczajace spory woreczkowato rozdete, czesto z prze-
W*:zemamt.........f...............8.Gnatans.
8a. Pochwy otaczajace spory nie roZszerzone 9
f:r)okl:(eomm do 7mm Srednicy; trychomy w dolne dogsci 5,58 1
l:a' :;O;Ome do I mm 5rednicy: trychomy réin::j .gr-ut;oﬁ-ci' ;g mtermedli;.
a). T, ; : % wtew w Tl
szemkog?]m_m_y .4.5ﬁ—5.5u szerokie; komérki 3—7 razy dtuisze od
oy T rychomy 7—I12,5 u szerokie; komérki krétsze od sze}o'kz;ic.' hn.gh.mmam
"ttt s« «. .. 1L G. Rabenhorsti,
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Clave de especies segun Starmach 1966

Trad. E. Novelo

1. Colonia dura, les tricomas bajo presién son dificilmente separables.. . . . 0, pLaum
la, Colonia suave, los tricomas bajo presidn son facilmente
SOPATANTEAE . , v v = ox wiie s e imAe oy R el e el e e e et e] B e e TRy
2. pelos fijados contra la gelatina de la colonia en parte de afuera . . . . . . . .. 3
2a. pelos no proyectindose de la colonia gelatinosa . . . . . + « + « « = 2 = = - . . 6
Sarésporascercanaal heterocisto; o s W0 G © h G ) 0B G e b Goande i s TS
Syas @spora ng cercana dl HEEeTOCiBCO v s o o o o SFen w omirel i lw b e e e hesiven AU

4. Tricoma 7.5-9 micras de ancho; c€lulas tan largas como anchas o un

poco-alargadas: o i i o G WM w5 o leaile atie et s s leier s MGz ROV
4a. Tricoma hasta B micras de ancho; cé&lulas cuadradas o mids cortas
CUE BNOHASE o o siw v w4 s iaNed s vl el et s el W b S g RO
5. Colonia fija, c€lulas sin vacuolas de gas, en el fondo forma de copa,
tricoma 6-8 micras de ancho . .+ . . . . . . s v . . v v o v . v .. .. . G, Longicauda
Sa. Colonia libre flotante, c&lulas con vacuolas de gas, en fondo en forma
de" copa, tricoma 7.5- 10 micras de ancho . , . 4 + + + 4 4 « + = « + «. .0. echinulata
6. Talo complicado con pequefia cantidad o nada; espora oval separada
de 148 CEINIAS VEgetatAVAR i ten ara vt e AR e e e G, Letestud

6a. Talo complicado de mucho a nada; esporas de forma variada no separadas
de lag-icelulas vegetativami it tia & Gt (ot Gt e b oS
7. Membrana externa en la madurez, llena de baxrbulas . + ¢ « + + « « « + « 0. penciulata
Tas Membrana externa glauca en 1a Wadurez o 4 ¢ & 3t 4 v v.v 3% A3 T oty riaa ama B

8. Vaina alrededor de la espora en forma de bolsa frecuentemente cambiada(?)

i DR i) e e e S S G AT

8a, Vaina alrededor de la espora no ampliada (esanchada) . , . .

volteada hacia arriba . . . . . . .
SUMSEREUA TS L o o S
9. Colonia de 7 mm de difmetro tricomas en dolnej frecuentemente 5.5-8michas

O RTINS R BRSNS T T
9a. Colonia de 1 mm de ancho; tricomas diversos (grandes gruesos) . . , « .+ « » . . 10

AEERNOHD « « wiinny 3 4w v

10. Tricomas 4,5-5.5 michas de ancho, células 3-7 veces el largo del
BEOROASCE L h L, T ¢ s e e s el e e et e o Gh Rong R tieuaga

10a, Tricomas 7-12.5 micras de di&metro; células cortas y anchas. . .G. rabenhornstid
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Clave de especies segun Tiffany y Britton 1952

KEY TO THE SPECHES
1. Colonies rarely more than 2 mun, in diameter. . gt o Lt 1 G pisuim
1. Colonies up to 10 em. in dipmeter. ... 0. o0 0 o0 0 o oocdoes 20 Gy natans

Clave de especies segun Prescott 1962

Key to the Species

1. Colonies globular, planktonic ... e e G. echinulata
1. Colonies not planktonic or, if free-floating, not globular and burr-like ... 2
2. Colonies containing only a few trichomes; cells very long and

cylindrical, rounded at the ends; a conspicuous granule at each

cross wall 0 o e M ST N G. [o:IgiarticuIata
2. Colonies containing numerous trichomes; cells quadrate or

slightly longer than wide, or shorter than wide in the basal

portion; end walls not rounded or marked by conspicuous granules... .. 3
3. Colonies globular or hemispherical, 1-5 mm. in diameter; attached,

sometimes completely coating aquatic plants__._...___...___....G. Pisum
3. Colonies irregularly globose or bullate, 5 mm. to 10 cm. across,

becoming soft and irregularly expanded and floating when old....... G. natans
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10.1 GLOEOTRICHIA ECHINULATA

Estado actual de la especie

Gloeotrichia echinulata (J.E. Smith) P. Richter 1894

1) Ortega, 1984; 2) Mendoza, 1985:<3>; 3) Whitford, 1943:<3>; 4) Mora, 2004) <3,6>;
5) Thomasson, 1965:<3,6>;

1,2) Edo. de México; 4) Lago Chapala, Jalisco, Michoacan, MEXICO; 3) North
Carolina, EU; 5) Lago Kariba, ZAMBIA, ZIMBABWE;

1,2,4,5) lagos; 3) en tallos de plantas en un estanque pantanoso;

1,2,4,5) plantdnica; 3) epifita;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sinénimos;

<3> = reporte floristico;

<4>= descripcién e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Gloeotrichia echinulata segun Desikachary 1959

2. Gloeotrichia echinulata (J. E.) Smith P. Richter

Forschungsber. d. Biol. Stat. Plon, part 2, 31, figs. 1-8, 1894 ; Geitler,
Kryptogamenflora, 642, fig. 409, 1932.

Pl. 116, Figs. 9, 10

Thallus solid, 0.5-7 mm diam., free swimming, soft, spherical, later
lenticular or cylindrical; filaments loosely arranged, radial, superficial ones
produced outside the margins of the thallus limits mucilage limits giving it a
villose appearance; sheath delicate, not lamellated, more or less distinct,
colourless; trichome with a long hair 1-2 p broad, trichome at the base 8-10
broad; cells cylindrical mostly with gas vacuoles; heterocyst spherical or
ellipsoidal, 7-10 p. broad; spores cylindrical, with rounded ends, straight or
bent, 6-18 1 broad, and 44-50 p long.

Lake Cantelai, Ceylon (Crow, 1923b, 143).

G. echinulata (Smith, J.E.) Richter (after Richter).
Desikachary,
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Gloeotrichia echinulata segln Geitler 1930

14. Gloeotrichia echinulata (J. E. Smith) P. Richter, Forsch.-
Ber. Plon, 2, S. 31, 1804.

Exsikk.: RaBeNH., Alg. exsice. Nr. 365, 2640; WiTTR.-NORDST.,
Alg. exsice. Nr. 188, 694, 864.
Lager freischwimmend, 0,5—7 mm groB, kugelig oder mehr

oder weniger linglich. Faden radial verlaufend, durch Druck

Fig. 400. Gloeotrichia echinulala, Basalende eines Fadens mit Dnuerzelle (rechts) und
Tell eines sterilen Lagers (links). Nach G. M. Syt

leicht voneinander trennbar. Scheiden zart, nicht geschichtet,
mehr oder weniger deutlich, farblos. Trichome weit aus dem
Lager hervorragend, in sehr lange Haare ausgehend, an der
Basis 8—10 u breit, im Haar 1—2 p breit. Zellen an der Basis
der Trichome fast kugelig, nach oben zu linger werdend, zylin-
drisch, meist mit Gasvakuolen. Heterocysten kugelig oder
ellipsoidisch, 7—10p breit. Dauerzellen zylindrisch mit ab-
gerundeten Enden, gerade oder schwach gekriimmt, 8—18 i
breit, 44—b50 u lang. — Planktonisch in stehenden Gewissern,

oft Wasserbliiten bildend; seltener in flieendem Wasser

(Europa, Nordamerika). — Fig. 409.

Geitler 1930
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Gloeotrichia echinulata segin Starmarch 1966

5. Gloeothrichia echinulata (J. S. Smith) P. Richter (rys. 860).
Kolonie kuliste albo podluzne, niekiedy piericieniowato zgigte; do
8 mm S$rednicy. Nici rozchodza si¢ lekke pod naciskiem. Pochwy
bezbarwne, wyskie, niewarstwowane, zwykle widoczne wyraznie tylko
w‘dolncj czgsci nici. Trychomy u podstawy 7,5--10 u szerokie, przy
sciankach  poprzecznych najczedciej weciete, zakoriczone dlugim
w!os_cm wychodzgcym daleko ze wspodlnej galaretki. Komorki tak
dlugl_e Jak szerokie albo krotsze, lub dluzsze, z wodniczkami gazo-
wymi. Heterocysty nasadowe, pojedyncze, kuliste albo eliptyczne.

860 — Giloeotrichia echinulata (a—c — roznckszialtne kolonie, d — nici
z¢ sporami, ¢— grupa nici bez spor) (a—d — wedlug Richtera, e — wedlug Westa),

Starmarch 1966
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Gloeotrichia echinulata segun Prescott 1962

Glocotrichia echinulata (]. E. Smith) P. Richter 1894, p.31
Pl. 134, Figs.1,2
A free-floating, spherical, gelatinous colony of many sheathed

trichomes radiating from a common center; trichomes tapering from
a basal heterocyst to a fine hair-like point extending beyond the
limits of the colonial mucilage and so giving a burr-like appearance;
cells spherical or barrel-shaped at the base of the trichome, 8-10u
in diameter, becoming long and cylindrical in the distal portion;
cell contents with many pseudovacuoles; heterocysts spherical, 10
in diameter; gonidia cylindrical, 10-18, in diameter, up to 50u long,
adjacent to the heterocyst; sheaths colorless, wide, without lamella-
tions, covering approximately the lower third of the trichome.

The colonies are macroscopic and appear as minute, dark, egg-
like or burr-like bodies, opaque in the center and translucent at
the periphery. The planktonic habit is associated with the pseudo-
vacuoles, which are often numerous and large. As is well-known,
those blue-green species which have a high degree of vacuolization
show a great buoyancy, often floating at the very surface. Gloeo-
trichia echinulata, like Aphanizomenon flos-aquae and Microcystis
aeruginosa, often forms a dense suspension of thalli in upper lake
levels. Such superabundant growths are frequently followed by
unbalanced biological conditions as a result of the death and decay
of plant masses. During mid-summer and throughout the warm
season Gloeotrichia echinulata makes periodic blooms, sometimes
becoming concentrated near the shore line and in shallow bays in
such numbers as to form a veritable purée.

This species undoubtedly begins its life cycle in a sedentary or
attached condition, developing from gonidia of the previous genera-
tion. The mechanics involved in the germination which determines
the filament arrangement, the soft consistency of the colonial muci-
lage, and the volume of the cell contents occupied by pseudovacuoles
no doubt are responsible for the ready adoption of the planktonic
habit. Hence conspicuous growths make a sudden appearance in
lake plankton when large numbers of colonies become free-floating.
Wind and water currents and probably a change in physiology also
act to bring about a scattering and vertical distribution so that a
dense surface bloom may disappear as quickly as it developed.

Common in the plankton of many lakes, especially in hard water
habitats. Mich., Wis.

Gloeotrichia echinulata (J.E. Smith) P. Richter
Prescott 1962
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10.2 GLOEOTRICHIA NATANS

Estado actual de la especie

Gloeotrichia natans Rabenhorst ex Bornet et Flahault

1) Ortega, 1984; 2) Guarrera, et al., 1968:<4>; 3) Guarreray Kuhnemann, 1949:<3>;
1) Oaxaca, MEXICO; 2) Buenos Aires; 3) San Luis, ARGENTINA;

1) pantanos; 2) lagos; 2) plancténica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Gloeotrichia natans segun Desikachary 1959

8. Gloeotrichia natans Rabenhorst ex Born. et Flah,

Rah(:nh.,'I‘fryptngamenﬂnra, 90, 1847; Bornet and Flahault, Rev. des
Nostocacées hétérocystées, 369, 1886 : I'rémy, Myxo. d’Afr. équat. franc., 275
fig. 246, 1929 ; Geitler, Kryptogamenflora, 639, figs. 406, 407, 1932. , ’

= Rivularia natans (Hedwig) Welwitsch, Syn. Nost, Austr. Infer., 17, 1836.
PL 118, Iigs. 7, 15

. Thallus spherical, up to 10 cm broad, soft, bullate, hollow, blackish olive
green to brown, filaments loosely arranged ; trichome 7-9 u broad, olivaceous,

attenuated into a long hair; cells at the base barrel-shaped, as long as broad
or somewhat shorter, higher up to 4 times as long as broad ; heterocysts basal,
more or less spherical, 6-12 p broad; spores cylindrical, straight or bent,
without sheath 10-18 p. broad and 40-250 p long, with sheath up to about
40 . broad, saccate, transversely constricted, hyaline, or brownish.

Attached to submerged plants, sometimes later free floating in lakes,
pools, ponds, rice fields, and rivers.—Igatpuri near Bombay (Beck and
Zahlbruchner, 1897, 82); Saharanpur Dist. (Randhawa, 1936a, 406),
Benaras (Rao, C. B., 1936, 169), McPherson Lake, Allahabad (Gupta, 1956,
77), Namdur and Polampur in Andhra (Rao, C. B., 1938a, 85), Gopalnagar,
in Jessore Dist. (Banerji, 1938, 96) and Hooghly near Calcutta (Biswas, 1942,
198) in Bengal; River Ravi near Lahore, Pakistan (Ghose, 1924, 345) ; Tanu-
ugyi in Shan States in Burma (Ghose 1921, 36). Also free floating in ponds,
tanks and straggling portions of rivers at Madras ( ! ), Vandalur ( !), Maman-
dur and Jog ( !).

Both Ghose and Banerji have reported much broader spores (18-24 p
broad and 10-20 p broad respectively).

Qe

G. natans Rabenh. (orig.)
Desikachary, 1959
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Gloeotrichia natans segin Frémy 1929

4. Gloeotrichia natans Rabenh., Deutschl. Kryptogamenfl., p. 90,
1847 ; Born. et Flah., Révision, II, p. 369, 1886.

Frondes globuleuses, pouvant avoir jusqu'a 10 em. de large,
molles, bulleuses, creuses, d’un vert olivitre sale ; filaments lache-
ment agrégds, se séparant facilement par la pression ; trichomes
épais de 7-9 4, olivitres, terminés en poil épais ; articles inférieurs
dolioliformes, aussi longs que larges ; articles supérieurs plus
courts ; spores cylindriques, épaisses (sans leur tégument) de
10-18 , longues de 40-250 p ; épispore formée de deux enveloppes,
I'extérieure formée par la gaine ondulée-plissée transversalement,

Distr. géogr. : cosmopolite, )
Afrinque ¢ Algévie (Ganthier Lievee 1) 5 laes Nyvassa et [_“lli“'i'_(!"””"Il’““'} ’
Tanganitka et Victoria-Nyanza (Go S0 West ; Le Cap et Natal (Fritsehi.

Afrique équatoriale francaise : i rechercher,

Gloeotrichia natans Rabenh, d’aprés dés échantillons récoltés en Normandie: a coupe

d’un thalle, b filament sporifére, c et d détail des spores.
Frémy 1929
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Gloeotrichia natans segun Geitler 1930

9. Gloeotrichia natans Rabenh., Deutschl. Krypt.-F1., S. 90,
1847,

Zahlreiche Synonyme !
Incl. Gl. salina Kiitz., Phye. gen., S. 238, 18431).

Exsikk.: RaABENH., Alg. exsicc. Nr. 36, 316, 648, 793, 931, 932,
1452, 1837, 2539; WITTR.-NORDST., Alg. exsice. Nr. 753, 1311,
Lager kugelig, weich, spiiter hohl, zuweilen die GroBe eines

Menschenkopfes erreichend ( ?), schmutzig olivengriin bis braun.

Fiden ziemlich lose gelagert, durch Druck leicht voneinander

zu trennen. Scheiden gelblich, eng, im basalen Teil sackartig

erweitert und meist quer eingeschniirt. Trichome in lange Haar-
spitzen ausgezogen. Zellen 7—9 u breit, oliven- bis blaugriin,
an der Basis der Trichome quadratisch oder etwas kiirzer, weiter
oben bis 4mal linger als breit, meist mit deutlichem, aus kurzen,
tonnenformigen Zellen bestehendem interkalarem Meristem,
in der Jugend manchmal mit Gasvakuolen?). Heterocysten
mehr oder weniger kugelig, 6—124 breit. Dauerzellen zylindrisch,
gerade oder etwas gekriimmt, ohne Scheide 10—18y, mit Scheide
bis 40 x breit, 40—250 u lang, mit farbloser oder brauner Aufien-
schicht. — In stehenden Gewissern, auch in schwach salzigen
Gewissern (,,Gl. salina®), anfangs auf Wasserpflanzen fest-
sitzend, spiter freischwimmend ; kosmopolitisch. — Fig. 406, 407.

Gloeotrichia natans Gloeotrichia natans
Nach Teodoresco aus Tilden Nach Frémy
Geitler 1930
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Gloeotrichia natans segun Tiffany y Britton 1952

2. Glocotrichia natans (Hedwig) Rabenhorst. Cells (it base of trichomes)
7-9  in diameter; heterocysts 6-12  in diameler, spherical; akinetes 10-
18 X 40-250 u; colonies hard, at first sessile, later free-floating, spherical

or nearly so, hollow, composed of loosely associnted filaments; sheaths up
to 40 x in diameter, often folded and wrinkled, colorless or brown. P1. 106,

figs. 1171, 1172,

Gloeotrichia natans (hedwig) Rabenhorst
Tiffany y Britton 1952
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Gloeotrichia natans segun Starmach 1966

8. Gloeotrichia natans (Hedwig) Rabenhorst (rys. 862). Kolonie
mniej wiecej prawidlowo kuliste, ok. 2 mm $rednicy, nierzadko
zlewajace si¢ w prawie bezksztaltna, galaretowata mase, migkkie,
n'iebieskozielone, brudno oliwkowozielone lub szarobrunatne, z po-
czatku pelne, potem puste w Srodku, niekiedy stabo inkrustowane

wapieniem. Nici ulozone luzno i przy nacisku lekko odchodzgce od
siebie. Pochwy kolo Spor rozszerzone, pofaldowane, zwykle w kilku
miejscach wciete, zélte [ub brunatne, niekiedy z fioletowym odcieniem,
rzadziej bezbarwne, dalej dookola trychomu zwykle waskie, czesto
w ogéle nie rozréznialne, Trychomy przy $ciankach poprzecznych
weigte albo nie wciete, u podstawy 5135 w szerokie, zakoriczone
cienkim wlosem, latwo si¢ ‘odlamujacym. Komérki w dolnej czgsci
trychomu krétkie, wydluzaja si¢ coraz bardziej idac ku szczytowi.
Heterocysty nasadowe, najczesciej kuliste, a takze eliptyczne Iub
polkuliste. Spory cylindryczne, proste lub nieco zgicte, 40—250 p
dlugie, 6—I18 szerokie, z pochwami do 39,6 1 szerokie. Blona
zewnetrzna spor bezbarwna, z6ltawa lub brunatna.

Wystepuje pospolicie w wodach stojacych, z poczatku osiadla na

ro§linach wodnych, potem wolnoplywajgca.

Kolonie milode, w ktérych sig jeszeze nie rozwingly spory, rbinig sie znacznje szere-
giem cech od kolonii dojrzatych (sporonosnych). Te miode kolonie okregla si¢ jako
stadium pseudorivularia, Cechy ich sq nastepujace:

Kolonie regularnie kuliste, do 5 mm Srednicy, przewainie nie glewajyce si¢ ze soby.
Pochwy zwykle niewidoczne, Trychomy zwykle nie weigte przy $ciankach poprzecznych,
U podstawy (2)—3,5—~7—-(9) it szerokie, na jczesciej z wyrazng strefy merystyceng
w Srodku, ktérej komérki 58 (3,5)—4,5—7 It szerokie, wyrasnie przy $ciankach po-
Przecznych weiete, (1,5 —2—6—(8) i dlugie, niekiedy z wodniczkami gazowymi. Hetero-
Cysty nasadowe, najczesciej pojedyncze, duze, kuliste lub eliptyczne, rzadziej cylindryczne.
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Gloeotrichia natans segin Prescott 1962

Gloeotrichia natans (Hedwig) Rabenhorst 1847, p. 90
Pl. 134, Figs. 6,7

A soft, gelatinous, globose or bullate, attached calony, brown or
olive-green in color, becoming free-floating and expanded to form
irregularly shaped mucilaginous masses at maturity; filaments at
first somewhat radidte, becoming irregularly arranged and entangled,
very long and tapering from a basal heterocyst; cells barrel-shaped
or subglobose below, becoming quadrate or subcylindrical distally,
7-10u in diameter; heterocysts globose or ovate, 8-12u in diameter;
gonidia solitary, adjacent to the heterocyst, 12-18, in diameter, up
to 250u long, with a thick wall and a sheath; basal sheath of the
filament covering about a third of the length, lamellated, wrinkled,
wide and funnel-shaped above.

This species forms attached colonies as much as 10 cm. across
under favorable conditions (quiet hard water and high tempera-
tures). The mucilage is very soft, and the colonies expand and be-
come floating masses by the time gonidia have reached maturity.
Inasmuch as the plant mass soon fragments, this species is frequently
collected in plankton catches, where it appears as irregular flakes
of entangled filaments. Under such circumstances it may be differ-
entiated from old colonies of Gloeotrichia echinulata by the form
of the sheath, the larger size of the gonidia, and by the greater
length of the flagelliform trichome. At maturity the vegetative cells
dissociate, leaving the spore and the heterocyst adjoined.

Common in many hard or semi-hard water lakes. Mich., Wis.

Gloeotrichia natans (Hedwig) Rabenhorst
Prescott 1962
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CAPITULO 11

HASSALLIA

Clave de especies segun Frémy 1929

Differe de Tolypothria par ses filamenls fragiles, et ses tri-
chomes toujours formés d’articles moins longs que larges, le plus
souvent toruleux. Plantes ordinairement subaériennes.

Clé analytique des espeéces :

L Thalle plan ; filaments ¢pais de 1008w . . . . 1. I byssoidea
IL Thaile bombé ; filaments ¢pais de 134w . . . . 2 M. pulvinata
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11.1 HASSALLIA BYSSOIDEA

Estado actual de la especie

Hassallia byssoidea Hassall ex Bornet et Flahault 1886
1) Becerra, 2002:<4,6>; 2) Becerray Tavera, 2003:<3>;
1,2) El Edén, Quintana Roo, MEXICO;

1,2) humedales; 1,2) perifiton, aerofitica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original,

<9> = jlustracién
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Hassallia byssoidea segun Frémy 1929

1. Hassallia byssoidea Iass., Brit. Freshw. Alg., I, p. 233, Pl. 67,
fig. 5, 1815 ; Born. et Flah., Révision, 111, p. 116, 1887 ; Frémy,
Scyton. France, p. 53, Pl. XVI1I, fig. 46-18, 1927.

Plante formant des couches tomenteuses indéfinies d'un brun
noiritre ou de petites écailles de méme couleur ; filaments fragiles
Pouvant avoir jusqu'i 1 mm. de long, épais de 10-15 (plus rare-
ment -18) g, ivrégulicrement rameux ; rameaux courts, dressés, fai-
sant avee le filament principal un angle assez ouvert ; gaines étroites,
Plus ou moins épaisses, rarement incolores (i I’'état jeune), ordinai-
ement dorées ou brunes, parfois trés foncées, trés fragiles, trés
lamelleuses, présentant ¢a et 1a des couches divergentes disposées
€n entonnoirs ; trichomes épais de 9-11 4, toruleux, olivatres ; arti-
cles 2.3 fois moins longs que larges ; hétérocystes basilaires, rare-
ment intercalaires, solitaires, rarement par 2.

Hab. : bois mort, trones d'avbres, rochers peu huinides, souvent en pieine
lumicre ; parfois sur la terre humide.

Distr. géogr. 3 cosmopolite.

Alrigue : Tunisie, Sousse (Burollet !) ; Algérie (Montagne |, ch'ray,
Suuvageau) ; Marvoe, Fez (Mourret t loc. inéd.) ; Cameroun (Dusén) ; Afrique
australe (Printz) ; Madagascar, en plusicurs localités (Perrier de la Bathie 1).

Fig. 255. — Hussallin bysseidea Hasa, @ a. vue d' ble ; b. fa. lignicol
Durn. et Flab, ; ¢ (& sosicola Grun. — Gr. @ a, X 100 ; bet ¢ X S_I)I'.I.

Frémy 1929
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Hassallia byssoidea segun Geitler 1930

= Tolypotrix byssoidea Geitler 1930

Syn.: H‘qa:;aal‘lia‘byfaofdea “Hass., Brit.”Freshw. Alg. 1, 8. 233,

Taf. 67, Fig. 5, 1845. :

Exsikk.: Rapenm., Alg. Eur. Nr. 3562, '

Lager polsterformig, braun. Fiden unregelmiBig schein-
verzweigt, bis 1 mm lang, 10—15 p breit. Aste kurz, gebogen,
ziemlich abstehend. Scheiden diinn, eng, manchmal etwas
runzelig und gestreift, gelb bis braun. Zellen 9—11 u breit,
tonnenférmig 1/,—1/;mal so lang wie breit. Heterocysten
einzeln oder zu zweien. Dauerzellen (ein einziges Mal be-
obachtet) meist in Reihen, ellipsoidisch, linger als die vegeta-
tiven Zellen, gelblichgriin. — Auf
feuchten Felsen, Baumstimmen u. dgl.,

‘kosmopolitisch. — Fig. 470, 471a.

Fig. 471, o Tolypolhriz bysscidea, b £, saxicola; 500mal. Nach Frksmr.

Geitler 1930
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CAPITULO 12

HOMEOTHRIX

Clave de especies segun Desikachary 1959

KEY TO THE GENERA

. & Withhagerooplion: i ikl okt ol Fhotiuiaadis Rindrs . St PEel. 2
lec:Without heteraeysty . sl i iiy oo it de s AR G el 5
2. Filaments in a spherical or hemispherical thallus ..., ... ........oveoi.. 4
2. Filaments free, simple or forming dichotomously branched corymbose
CMBHUE & o oy Tl b b d Wi s e v B8 L g T T 3
3. Trichomes single in a sheath, simple or distinctly false branched, false branches lree
Calothrix
3. More than one trichome in a sheath, ilaments branched false, hranches coalescent.
Dichothrix
4. Spores notknown ... Rivularia
4. Spores commonly formed, single, large ............ ... Gloeotrichia
5. Filaments with a chroococcaccous condition at the base . . ... ... Leptochaete

3. Filaments without a chroococcaceous condition at the base ....  Homoeothrix

Clave de especies segun Fremy 1929

Filaments simples ou pseudorameux, n’ayant pas A leur base

de couche hétéromorphe, réunis en thalles plans, 01'u§tac§s ou ga;onv
nants ; trichomes dépourvus d’hétérocystes ; multiplication par hor-
= ’
mogonies.
. Clé analytique des espéces :
i fpai iy f ‘unis en thalle interrompu, non
I. Filuments épais de 10-15 @, ¢pars ou re um:. s e ) fatlana

cartilagineux. . . . . . . o ilagi ¥
] spai 5 yu w1 thalle continu cartilagineux.
II. Filaments épais de 510 g, réunis en th S it ginen

. . . . . . . s b q *

.
. . . .
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Clave de especies segun Geitler 1930

Beatimmﬁngsschlﬁssel der Arten
L. METIHRMTORUD . 3\ OF Sai’ 8300 o anw » oo L. rubra 1.
II. Im SiiBwasser
1. Fiden nicht oder kaum verzweigt

A. Nicht im Gallertlager anderer Algen
a) Scheiden im Alter ‘gelbbraun’) . H. balearica 2.
b) Scheiden immer farblos
a) Fiden 10—15p breit . . . . . H. juliana 3.
B) Fiden schmiler
* Faden 5—10u breit
+ Baasis verdickt, Zellen tonnenfrmig
H. cartilaginea 4.
+t Basis nicht verdickt, Zellen zylindrisch
H. africana 5.
** Fiden 4p breit . . . . H. Iansgirgi 6.
*** Fiden 2,6—3 u breit . . H. varians 7.
B. Fiden im Gallertlager anderer Algen
H. endophytica 8.
2. Fiden reichlich verzweigt
A. Trichome 8 breit . . . . . . . H. caespitosa 9.
B. Trichome 1,68—2,4 u breit . . . H. crustacea 10.
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Clave de especies segun Starmach 1966

Klucz do oznaczania gatunkow

1. Wystepuja w galaretkach Batrachospermum i Chaetophora . . . . SR
1a. Wystepuja wéréd innych glonéw lub na powierzchni kamieni w wodzie . . . 4.
2 (1). Trychomy 6—9 pifZerokie: £ oL LY. o oo Wb Lt 1. H. endophytica.
2o, FryChomy iwezsze YLK L Ttary B0 CHRCn D R T T . T 1)
3 (2a). Trychomy 2,3—3,0 @ szerokie; wystgpuje w plechach Chaetophora

i Batrachospermum. . . . . | | s+ - - .« . . . . . . 2 H. gloeophila.
3a. Trychomy 3,3—S5,5 ( szerokie; wyst¢puje w plechach Batrachospernium
3. H. articulata.

4 (la). Nici slabiej lub silniej rozgalgzione. . . . . . . . . = rad epeSi
4a. Nici pojedyncze, nierozgalezione ., . . . . | | TR AR I SO i 1
5 (4). Nici silnie rozgalezione, 9—18 u szerokie . . . . -+ - 4. H. caespitosa.
Sa. Nici skapo rozgalezione . . . . . . . _ . | A S - R S -
6 (5a). Nici 7—9,5 gASrerokie” L0 8 L0 U L DR TR LT S .
6a. Nici 2,5—7,5  szerokie . . . . . . ST T TR (T N S S N
7 (6). Nici 8—9,5 1 szerokie, pochwy grube, przy nasadzie rozszerzone

BT 5 -« - . 5. H. Pearsalli.

B - alla

—9 p szerokie, pochwy cienkie, nierozszerzone u nasady
6. H. balearica.

7a. Nici 7

8 (6a). Plechy nie inkrustowane wapieniem . . . . . . . . . . . g
Ba. Plechy inkrustowane wapieniem. . . . . . . . . . ERL e ) RN ALTSIRUELTI . & Y
9 (8). Plechy poduszkowate, nici 2,5—4 @ szerokie, niekiedy ztozone z kilku
trychoméw i wtedy do 14 w szerokic . . . . . . . . 7. H. schizothrichoides.
9a. Nie tworza plech poduszkowatych, wystepuja epifitycznie lub wolno
pomiedzy/ glonami (& 0%, "L e L e R e R S |
10 (9a). Nici 3—4 w szerokie, wystepuja na Lyngbya maiuscula i Calothrix

hamater X 20000 S W phraalt e + o+« « < « « . . 8. H. sinensis.
10a. Nici 4,5—7,5 . szerokie, rosng wsrdéd plech Lithoderma i Schizothrix

9. H. Auviatilis.
11 (8a). Plechy kuliste, malinowofioletowe, 0,3—1 mm $rednicy, inkrusto-

ganeswameniem: .. A% L0 Lo JWENE o T . 10. H. globulus,
I1a. Plechy szaroziclone lub DEUpAtnS . NS L onon o s e e L 12.

LT e VI SR SR e E

12 (lla). Plechy szarozielone lub zéltobrunatne; trychomy u nasady

25—3.3 ' nasaly o sl © -+« . . . . . . Il H. Poljanskii.
I2a. Plechy brunatne; trychomy 1,6—2.4 . szerokie . . . . . . . 12. H. crustacea.
13 (4a). Pochwy zabarwione, ciemnofioletowe . . . . . . | | | . 13. H. fusca.
13a. Pochwy besbarwne . . . . . . . . . . - bl LIV AT IR R 1,
14 (12a). Nici 6—IS5 i szerokie . . . . . . . SR R L BIER A TUAAR Uiy s
I4a. Nici 1,9—3 ¢ szerokie . . . . . . : e S R - L AENT R T S kot e S YT

IS5 (14). Rosna na kamieniach i roélinach wodnych; nici 19---15 (2 szerokie
b aini n st i < < B SVE SR NL 14. H. juliana.
15a. Rosna na innych glonach o . 16.

16 (15a). Rosny epifitycznie na koloniach Nostoc verrucosum; nici 6—9
szergkie soceg s b gUgioKe” 5 FUMEAMY {7 - . . . . 15, H. Hagelliformis.

16a. Rosng na cystach  Chlamydomonas mivalis; nici 12 13 ¢ srerokie
. 16. H. Santoli.
17 (14a). Nici ok. 2 1 SEFORIC et yarm s g OLRG IS L, 17 H. simplex.
A IR RCVETORIE. Y | o rdariras. FWALE A8 RS ¥, - - 18, I janthina.
. 19, 1L varians.
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12.1 HOMOEOTHRIX JULIANA

Estado actual de la especie

Homoeothrix juliana (Bornet et Flahault) Kirchner f. tenuis
1) Cantoral, 1993:<3,6>; ]
1) Huasteca, San Luis Potosi, MEXICO;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracion
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Homoeothrix juliana segin Desikachary 1959

l. Homoeothrix juliana (Menegh.) Krichn.

Engler-Prantl. Natiirlichen Pllanzenfam, I, la, 348, 1898; Frémy, Myxo.
d’Afr. équat. franc., 244, fig. 218, 1929; Geitler Kryptogamenflora, 575,
fig. 359, 1932.

= Calothrix juliana (Menegh.) Bornet and Flahault, Revision des
Nostocacées hétérocystées, 348, 1886.

= Leibleinia juliana Kiitz., Bot. Zeit., 194, 1847,

PL. 107, Fig. 7
Filaments single or many together forming a olive coloured thallus, when
dricd amethyst coloured, erect, vigid, unbranched, 1015 p broad, up (o 2 mm
long, thickened at the base; sheath thin, close to the trichome, colourless,
not lamellated ; trichomes 9-12.5 1. broad, produced into a long hair and
fragile; cells discoid, up to 4~} as long as broad; hormogones 4-5 times as
long as broad, 30-60 w long.

On Naias etc., Salt lakes, Calcutta (Martens, 1871a, 173; Prain, 1905,
333; Biswas, 1926, 27); in an artificial tank, Perediniya, Ceylon (West and
West, 1902, 200).

Homeothrix juliana (Menegh.) Kirchaer (after Frémy)
Desikachary, 1959
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Homoeothrix juliana segun Frémy 1929

1. Homoeothrix juliana (Menegh) Kivehn,, Livulariaceae, Engl.
w. Prantl, Naturl. Pllztam., 1, 1 a, p. 87, 1898 ; Calothric juliana
Born. et Flah., Révision, I, p. 318, 1836.

Filaments épars ou réunis en thalle interrompu, olivatre (deve-
nant parfois violacé en sechant), assez rapproches, dressés, simples,
raides, pouvant avoir jusqu'i 2 . de haut, epais de 10-15 p, sou-
velle Opitioals & Lo base caines minees, Clrottes, incolores, non la-
melleuses ; trichumes épais de 9-12,5 4, non rétrécis au niveau des
articulations, transformds, i leur extrémité, en poil mince, long et
fragile ; articles o fois moins longs que larges hormogonies lon-
gues de 50-60 po — (Iiz. 218).

Hab. : caux doices ebovitis thevim
Disir. geogr. @ Lurope Antilles o

Probablement cosmopolite.
Afrique : Algivie, Ain-Ounach (Sauvageau) ; Nyassa (G. S. West).

TABON : sur des bancs de schistes, au bord de la Ngounyé, au
passage de la riviere, sur la route de Doubagni a Mbigou, avee Chroo-
coccus cohaerens et Leptochucte stagnalis 317 juin 1927 (Le Testu !).
__ Filaments isolés ou véunis en petites toufles, épais de 14 p ; tri-
chomes épais de 10 p ; cellules trés courtes.

iles, sur les plerres vl les plantes.
Atncrigue s Nowd Tielos 5 Convlin,

Homeothrix juliana (Menegn.) Kirchn.
Frémy 1929
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Homeothrix juliana segun Geitler 1930

3. Homoeothrix juliana (Menegh.) Xirchner, in: ENGLER-
PraNTL, Nat. Pflanzenfam. 1, la, S. 348, 1898.

Syn.: Calothriz juliana Born. et Flah., Rev. S. 348, 1886.

Exsikk.: WirTtr.-NorpsT., Alg. exsice. Nr. 1305.

Fiiden einzeln oder zu einem oliven-, getrocknet amethyst-
farbenen Lager vereinigt, aufrecht, starr, unverzweigt, 10—15 u
breit, bis 2 mm lang, an der Basis oft verdickt. Scheiden diinn,
eng, farblos, nicht geschichtet. Trichome 9—12,6u breit, in
ein langes, zerbrechliches Haar ausgehend. Zellen scheiben-
formig, !/,mal so lang als breit. Hormogonien 4—>b5mal so lang
als breit. — An Steinen und Wasserpflanzen in stehenden Ge-
wiissern, auch in Thermen; wohl kosmopolitisch. — Fig. 359.

Fig. 359. Homoeolhriz
juliana. Nach FREMY.

Geitler 1930
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Homoeothrix juliana segun Starmach 1966

14. Homocothrix juliana (Meneghini) Kirchner (rys. 937). Nici
wyprostowane, 10—I15 ;v szerokie, do 2 mm dlugie, u podstawy
czgsto zgrubiale, nicrozgalgzione, wystepuja pojedynczo lub w sku-
picniach. Pochwy bezbarwne, cienkie, niewarstwowane. Trychomy

i, o, 9128 ok, skoseonsduin
: ¢, do 3 razy krétsze od szerokoéci.

Wystepuje na kamieniach i roglinach W :
< w .
nacych. Europa. odach stojacych i ply-

Homeothrix juliana
Starmach 1966
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CAPITULO 13

MICROCHAETE

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

Lo Freshwater TOrm oo ie i s s
1. Marine [orm ... e in i iarenas JEues i
2. Filaments broader than 12 p ... ..ociiiiiinntn
2. Filaments NArTOWEE ... vavseeeeesasaratsnsonnnss
3. Sheath lamellated. ... ... ki ol TN S
3. Sheath not lamellated ... ..o vvini e n e
4, Constricted at the cross=walls .........ooviiiiann
4, Not constricted at the cross-walls . ........... PR
5. Filaments 16-18 pbroad. .. ... .o iiiiiiiiinniaranen
5. Filaments 12-12.5 pbroad ... ..o
6. Filaments 19-20 p broad ................ Wik ot
6. Tilamentslessbroad .......c.oieveeeniiinsanann
7. Filaments 4.5-5 pbroad ........cco0iiiiiiiiiienes S 5
7. Filaments 6.8 S broad ...t iiiiaiiiaa
#. Filaments 10-16 p broad ... 8.
8. Filaments 12-14 pbroad ... ...000voaiiii

* of, var. brevis Bharadw.
* % ¢, var, major Mocbius and (orma Bharadw.

Clave de especies segun Frémy 1929

Filaments toujours simples ; un seul trichome dans chaque
gaine ; multiplication par hormogonies et spores, celles-ci formées,

surtout, dans la région basilaire du trichome.

Clé analytique des espéces

I Filaments cpais de 67 w, courbés i la base.
1L Filients plus épais, non courhes i la base,
L. Fikunents épais de 8405 w5 hétéroeystes tous ha
avant jusqu'a 50 pode long.

laires ; spores ayant jusquiia IS wode long.

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

2. M. grisea*

3. M. uberrima
4, M. violacea
5. M. elongata
G. M. aequalis
7. M. lenera**
M. calothricoides
9, M. loktakensis

1. M. tenera

stladres 5 spores

... 2. M. investiens
2. Filaments épais de 12:125 w5 heteroeystes basilaires et interca-

3. M. riolucea
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Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten?)
I. Marin.

1. Faden 124 breit .. . . . . . . .. M. aeruginea 1.
2. Fiaden schmiiler. ;
A. Lager purpurn . . . . . . « « . . M. purpurea 2.
B. Lager anders gefirbt.
a) Fiden 7—9p breit . . . . . . M. vitiensis 3.
b) Fiden 6—7 p breit . . . . . . . M. grisea 4.
c) Fiden 4—4,6pu breit . . . . . M. tapahiensis 6.
II. Im SiiBwasser.
1. Scheiden einfach.
A. Scheiden nicht geschichtet.
a) Heterocysten nur basal. M. Goeppertiana 6.
b) Heterocysten basal und interkalar
a) Fiden 6—7pu breit . . . . . . M. tenera 7.
p) Fiden breiter.
* Fiden 16—18 yu breit . . M. uberrima 8.

** Fiden 9—12,6 u breit?)

+ Dauerzellen zylindrisch M. violacea 9.

t1 Dauerzellen tonnenférmig

M. catenata 10,
**#% Fiden 8—9,56u breit . M. investiens 11.

B. Scheiden geschichtet.
a) Zellen an den Querwinden nicht granuliert

M. calothrichoides 12.

1) Vgl. auch Aulosira striala.
%) Vgl. auch M. uberrima f. minor.

b) Zellen an den Querwinden granuliert

M. robusta 13
2. Scheiden doppelt .°. . . . . . . M. diplosiphon 14
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Clave de especies segun Tilden 1910

Genus MICROCHAETE Thuret,
Essai Class. Nostociiinées, 7. 1875.

Plants émall, living in fresh or salt water, aggregated into star-shaped
or cushion-shaped tufts; filaments unbranched, erect, attached at the bz_lse;
sheaths present; trichomes single within the sheatn; heterocysts basal and
intercalary; gonidia developed from the lower cells.

I Plants living in fresh water; heterocysts basal and intercalary.

1 Filaments 4.4-5.1 mic. in diameter; sheaths colorless, wide
‘ M. tenuissima

-z .Filamenté j0 mic. in diameter; sheaths simple, thin, close

M : ' M. tenera

3 Filaments 16-18 mic. in diameter; sheaths at first thin, later be-
coming lamellose, colorless M. robusta

11 Plants living in salt water; heterocysts basal.
1 Plant mass densely caespitose; filaments 6-7 mic, in diameter, thick-
ened into a bulb at the base M. grisca .
" 2. Plant mass loosely caespitose; filaments 79 mic.. in diameter, flex-

uous, scarcely thickened at base- ' '
" M., vitiensis

Clave de especies segun Starmach 1966

1. Pochwy pojedyncze, niewarstwowane . . . . . . . e N v ng we ok w le
18:. Pochwy swarsbwowaneiopiv: 225 oD B8 0ty o s N L s i i@ B
2 (1). Heterocysty tylko nasadowe . . . . . . . . . . . 1. M. Goeppertiana,
2a. Heterocysty nasadowe i interkalarme. . . . . . . . .. ... ..... 3.
3 (2a). Nici 6—7 p szerokie . . . . . . . . ... ... ... 2. M.teners,
3d. NICIESZETSTE: Alic: e 5 o wy 3 danms & o oon Baw 9 a8 @ 0f mbaaew B @ 4.
4 (3a). Nici 8—9,5p szerokie . . . . . . . . . ... ... 3 M.investiens.
da. Nici 9—125p szerokie . . . . . '« v ¢ + o« « + « +« + «4 M.vlolacea.
5 (l1a). Pochwy o spiralnym przebiegu warstw . . . . . . . . . 5. M. spiralis.
5a. Pochwy z rébwnoleglymi warstwami . . . . . . . . . . . . ... ... 6.
6 (5a). Komérki z granulacjami na $ciankach poprzecznych. . . 6. M. robusta.
6a. Komorki bez granulacji na $cianach poprzecznych . . . . . . . . ... T.
7 (6a). Pochwy szerokie, podwéjne . . . . . . . . . . . . 7. M.diplosiphon.
7a. Pochwy pojedyncze, choé warstwowane . . . . . . . . . .+ . + « . . . 8.
8 (7a). Trychomy u nasady 4—S5 p. szerokie . . . . . . . . 8. M. brunescens,
8a. Trychomy u nasady 6—8 pu szerokie. . . . . . . . . . 9. M. calothrichoides.
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Clave de especies segun Prescott 1962

Key to the Species

1. Trichomes with spirally lamellated sheaths..._... ... M. spiralis
1. Trichomes with parallel lamellated sheaths, or sheaths unlamellated. 2
2. Sheath lamellated, double, with an inner and

an outer firm layer a3 A et B .M. diplosiphon
2. Sheath single, thinner than above, ‘either homogcneou.s or lamellated....... 3
3. Heterocysts at the base of the trichome only. e M. Goeppertiana
3. Heterocysts both basal and intercglary ... = el 4
4. Filaments 16-18u wide; sheath lamellate _.._.... M. robusta
4, Filaments 12-14x wide; sheath not lamellate ______. M. tenera
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13.1 MICROCHAETE UBERRIMA

Estado actual de la especie

Microchaete uberrima N. Carter 1926

1) Taveray Gonzalez, 1990:<3,6>; 2) Prasad y Srivastava, 1965:<4,6>;
1) Oaxaca, Papaloapan, MEXICO; 2) Himalaya, INDIA;

1) pareddn; 2) aguas termales; 2) bentos;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Microchaete uberrima segun Desikachary 1959

3. Microchaete uberrima Carter, N.

Freshwater algae from India, Rec. bot. surv. of India, 9: 268, pl. 1,
figs. 1-3, 1926 ; Geitler, Kryptogamenflora, 669, fig. 430, 1932.

= Frémyella  ubenvima  (Carter) J. De  Toni, Diagnoses  Algarum
novarum, I, cent. 8: 705, 1939-46.

= Microchaete uberrima f. minor Carter, loc. cit., pl. 1, fig. 4, 1926,

Frémvella wherrima (. minor (Carter) . De "Toni, Joc. ¢it. 1939 10,

Pl. 104, Figs. 5-7, 10, 13, 16, 18

Filaments elongate, up to 5 mm long, absolutely eylindrical, decumbent,
at their bases stellately arranged, (9-) 16-18 . broad; sheath firm, brown ;
trichome (6.5-) 10-14 p broad, not attenuated ; cells generally subquadrate ;
heterocysts basal and intercalary, cylindrical spherical and slightly adpressed ;
spores in long series, olivaceous, quadrate to subeylindrical,

Along with filaments of Spirogyra and Oedogonium in a ditch at the cdge of a
rice-ficld, Sadiya (Carter, loc. cit.); epiphytic Mandalay in Burma (Skuja,
1949, 32).

Carter (loc. cit.) described a form, [. minor, found with the type (PL. 104,
Fig. 8). The form differs in the dimensions of the filament (9-11 & broad) and
trichome (6.5 8 p broad). Skuja (loc. ¢it.) described an alga which has characters
intermediate between the type and the forma minor. Filaments 10-14 y broad ;
sheath 2-5 u broad, lamellated, lamellae parallel; cells 3-2} times as long as
broad ; heterocysts intercalary ones 8 i broad and 13-22 p long ; spores many
in series quadrate or cylindrical, 9-10 p broad and 13-25 y long. The species
seems to be highly variable. The diagnosis of the species is amended here to
include the form also.

M. uberrina Carter (after Carter) M. uberrima Slija (after Skuja)

Desikachary, 1959 Desikachary, 1959
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Microchaete uberrima seguna Geitler 1930

8. Microchaete uberrima N. Carter, Rec. Bot. Surv. India, 9,
3. 268, Taf. 1, Fig. 1—3, 1926.
Fiden bis 5 mm lang, iiberall genau gleich breit, an der
Basis leicht niederliegend, 16—18 u breit; Scheiden fest, bmun.

Trichome 10—14 u breit. Heterocysten basal und interkalar;
Dauerzellen in Reihen, quadratisch oder fast zylindrisch. —
In Reisfeldern, Indien. — Fig. 430.
f. minor N. Carter, 1. c., Taf. 1, Fig. 4.

Fiiden 9—11 u breit, Trichome 6,6—8 x breit. — Zusammen
mit der typischen Form.

Mycrochaete uberrima, steriler Faden, Faden mit Dauerzellen, df. Mirror (Protoplasten
stark geschrumpft). Nach Carter.
Geitler 1930
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CAPITULO 14

NODULARIA

Clave de especies segun Desikachary 1959

NODULARIA Mertens
in Jiirgens, Algae aquaticae, Dec., 15, nr. 4, 1822; Bornet and Flahault,
Revision des Nostocacées hétérocystées, 243, 1888.

Filaments [ree with a sheath; trichome in vegetative condition extremely
uniform -in breadth; sheath hyaline, delicate, mucilaginous, sometimes
diffluent ; cells short, depressed, discoid ; heterocysts intercalary, compressed;
spore globose, subglobose to discoid, formed singly or in series between the
heterocysts, epispore smooth.

Type species : N. spumigena Mertens

Only one species known from the region.

Clave de especies segun. Frémy 1929.

Filaments libres, engainés ; filaments stériles ayant partout a
peu prés la méme épaisseur ; gaines incolores, étroites, ordinaire-
ment trés minces, muqueuses, parfois évanescentes ; articles courts,
déprimés, disciformes ; hétérocystes comprimés ; spores globuleuses
ou disciformes, sériées, distantes des hétérocystes.

Clé analytique des espéces :
I. Trichomes épais de 3-4 g, un peu atténués vers les extrémitcs. .
. . .« .« v . .« « W« « W« « « « « « L N. tenuis
II. Trichowmes épais de 6-7 w, non atténués vers les extrémités. .
. 2. N. sphaerocarpa

*

310



e e

Universidad Nacional - J ~  Biblioteca Central
Auténoma de México -

Direccion General de Bibliotecas de la UNAM
Swmie 1 Bpg L IR

UNAM - Direccion General de Bibliotecas
Tesis Digitales
Restricciones de uso

DERECHOS RESERVADQOS ©
PROHIBIDA SU REPRODUCCION TOTAL O PARCIAL

Todo el material contenido en esta tesis esta protegido por la Ley Federal
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México).

El uso de imagenes, fragmentos de videos, y demas material que sea
objeto de proteccion de los derechos de autor, serd exclusivamente para
fines educativos e informativos y debera citar la fuente donde la obtuvo
mencionando el autor o autores. Cualquier uso distinto como el lucro,
reproduccion, edicion o modificacion, sera perseguido y sancionado por el
respectivo titular de los Derechos de Autor.



Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten
1. Faden schmiler als 8 u
1. Heterocysten scheibenférmig
A. Fiden 4—6 u, Dauerzellen 6-—8 u breit
N. Harveyana 1.
B. Fiden 6—17 u, Dauerzellen 7—10 u breit
N. Harveyana var. sphaerocarpa 1.
2. Heterocysten quadratisch . . . . . . . N. quadrata 2.

II. Fiden 8 u breit oder breiter
1. Dauerzellen mit einem manlakusfbrmlgen Anhiingsel an

Aon POIPIL R isasaioe Sorpirtens =i o, Sos i y* N. armoriea 3.
2. Dauerzellen ohne dieses Anhingsel

A. Fiden 8—12px breit . . . . . . N. spumigena 4.

B. Faden 12—16 u breit . N. spumigena var. litorea 4.

C. Fiaden 12—18 i breit .. . N.spumigena var. maior 4.
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Clave de especies segun Tiffany y Britton 1952

KEY TO THE SPECLES
1. Fikunenls 6-7 g broad; akinetes 7-10 w broad. .. ... ... ... 1. N. liarvevana var.
h[;]:;lcl‘uuurpa
1. Filaments 812 g broad; akinetes 1112 g broad. [ ... .. . .. 2. N. spumigena

Clave de especies segun Starmach 1966

Klucz do oznaczania gatunkow

1. Szeroko$¢ nici 8—12 p, niekiedy do 22p . . . . . . . .. 1. N. spumigena.
1a. Szeroko$¢ nici 4—7 , niekiedy do 82 . . . . . . . . . 2. N. Harveyana.

Clave de especies segun Prescott 1962

Key to the Species

Filaments 4-6x in diameter; gonidia 6-8u in diameter_.__ N. Harveyana
Filaments 8-12—(18)u in diameter; gonidia 12x in diameter.......... N. spumigena
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14.1 NODULARIA SPUMIGENA

Estado actual de la especie

Nodularia spumigena Mertens ex Bornet & Flahault 1886

1) Cameron, 1964:<3>; 2) Hernandez-Becerril y Tapia, 1987:<2,6>; 3) Akiyama, 1965; 4) Sheath
y Cole, 1992:<3,6>; 5) Guarrera et al., 1968:<4>; 6) Guarreray Kuhnemann, 1949:<3>; 7) Werner
y Rosa, 1992:<4,6>; 8) Guarrera et al., 1972:<3,6>; 9) Whitford, 1943:<3>; 10) Palmer, 1942:<4>;
11) Borge, 1936:<5>; 12) Margain, 1981:<4,6>; 13) Margain, 1989:<3,6>; 14) Hortobagyi,
1959c:<7>; 15) Komarek y Komaérkova, 2002:<4,6>; 16) Whitton y Potts, 1979; 17) Huber y
Hamel, 1985a; 18) Acosta y Ponce, 1979:<4,6>; 19) Acleto et al., 1978:<3>; 20) Komarek et al.,
1996:<3>; 21) Tavera y Komarek, 1996:<3>; 22) Oliva et al., 2001:<3>; 23) Alvarado, 2003:<3>;
24) Huber y Hamel, 1985b; 25) Cassie, 1974:<3>; 26) Montejano et al., 2005:<3>;

1) Arizona; 9) North Carolina; 10 Indiana, EU; 2) Morelos; 12,13) Tlaxcala, Edo. de México;
21,22) Alchichica; 15) Puebla; 23) Zirahuén, Michoacéan; 20,26) MEXICO; 3) JAPON; 4)
Norteamerica; 5,8) Buenos Aires; 6) Puna de Atacama, Malvinas, ARGENTINA; 7) Rio Grande
do Sul, BRASIL; 11) SUECIA; 14) HUNGRIA; EUROPA, INDIA; 16) Aldabra; 17)
AUSTRALIA; 18) Lago Titicaca; 19) Puno, LIma, Ancash, La Libertad, PERU; 25) NUEVA
ZELANDA;

1) suelos zonas éridas; 2,5,14,18,23,25) lagos; 3) suelo; 4) corrientes en varios biomas; 7,10)
pantano; 8) lagunas; 12,13) charcos; 15,21,22) lagos Maar volcanicos; 17) estuarios;
1,3) edéfica; 2,5,7,8,12,15,17,18,20,21,22) planctdnica; 4) macroalgas; 10,23,25) bentdnica; 16)
sublitoral;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original,

<9> = jlustracién
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Nodularia spumigena segun Desikachary 1959

Nodularia spumigena Mertens ex Born, et Flah,
in Jitrgens, Alg. Dec., 15, nr. 4, 1822; Bornet and Flahauli, Revision des
Nostocacées hétérocystées, 245, 1888 ; Forti in De Toni, Sylloge Algarum, 5:
443, 1907 ; Geitler, Kryptogamenflora, 866, fig. 554b, ¢, 1932; Frémy, Cyano.
cotes d’Eur., 181, pl. 60, fig. 4, 1933.

Pl. 80, Figs. 13, 14
Filaments single, free-swimming or mostly forming mucilaginous thallus,
straight, bent or spirally coiled, 8-12 p broad; sheath thin or thick, colourless ;

cells short, discoid, 3~} as long as broad ; heterocysts somewhat broader than
the vegetative cells; spores in series, seldom one to a few subspherical, 12 p
broad, and 8-9 p long, epispore yellowish brown.

Among other algae in standing waters or drains. — Benaras (Bharadwaja,
1935, 102), Saharanpur and Buddha Nala, Ludhiana (Randhawa, 1936a,
406 ; 1936, 37/42).

The Benaras alga has occasionally terminal heterocysts and the spores

are smaller.

Nodularia spumigena Marteus (after Ghose).
Desikachary, 1959
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Nodularia spumigena segun Geitler 1930

4. Nodularia spumigena Mertens, in JURrRGENS, Alg. Dec. XV,

Nr. 4, 1822.

Exsikk.: Phyc. univ., Nr. 142; WiTTR.-NORDST., Alg. exsicce.,

Nr. 198, 1343.

Fiden einzeln, freischwimmend oder meistens zu einem
schleimigen Lager vereinigt, fast gerade, gebogen oder schraubig
gedreht, 8—12 u breit. Scheiden diinn oder dick, farblos, weich.
Zellen scheibenformig, 1/,—*/,mal linger als breit. Heterocysten
etwas breiter als die vegetativen Zellen. Dauerzellen in Reihen,
seltener zu 1 bis wenigen, fast kugelig, 12 u breit, 8—9 u lang,
mit brauner Wand. — In stehendem Wasser festsitzend oder
freischwimmend, auch in salzhaltigem Wasser, oft Wasserbliiten
bildend ; kosmopolitisch.
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Nodularia spumigena segun Tilden 1910

345. Noc?ularia spumigena Mertens in Jargens. Algac Aquaticae. Dec.
}:.V. no. 4. 1822, Bornet and Flahault, Revis, des Nostoc, Ann. Sei.
Nat. Bat. V11, 7: 245 1888, De Toni, Syl Algar. 5: 433. 1907,

: ]}Jlnlllt'llls cntangled in a mucous mass, or scattered, sometimes tloa-
‘li:g(.t.]:‘fc' SO:'I.')(‘\\'II-:II .‘it)l'fl.ig_lll or curled; 5[11:-'1.1.[1.5 sometines  thin, or
. ovier cases quite thick; cells . very short, disc-shaped, three or four
times shorter than the diameter; heteroeysts a little Jurger than the cells;

wonidia not contignous to the helerocysts, often numerous, yellowish
gonidi;

hrown.
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Nodularia spunigena segun Tiffany y Britton 1952

2. Nodularia spumigena Mertens. Cells 8-12 X 3-4 u, disciform;
heterocysts scarcely larger than vegetative cells; akinetes 12-15 X 6-19

u, spherical, solitary, few or many in series, brown; filaments 8-18 p in di-
ameter, solitary, [ree-floating or mostly in a mucous mass, straight or

curled. PI. 99, fig. 1139,

e,
(.:. fjo®
&fas a8\
SRR e R

Nodularia spumigena Mertens
Tiffany y Britton 1952
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Nodularia spumigana segun Starmach 1966

1. Nodularia spumigena Mertens (rys. 797). Nici pojedyncze albo
zebrane w galaretowate plechy, proste, powyginane lub spiralnie
zwinig¢te, 8—12 p. szerokie. Pochwy migkkie, bezbarwne, cienkie Jub
roznie grube. Trychomy do 9,6 p. szerokie, zlozone z tarczowatych
komérek, 3—4 razy krétszych od szerokoSci. Heterocysty nieco
szersze od komdrek wegetatywnych. Spory 6—10,8 p dhugie, ok. 12 .
szerokie, $ciete albo prawie kuliste, z gladkimi brunatnymi blonami,
ulozone w laricuszkach albo rzadziej pojedynczo.

Wystepuje w wodach stodkich i stonych, pospolicie.

Nodularia spumigena (a, b ----f litorea, wedlug Bornet et Flahault)
Starmach 1966
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Nodularia spumigena segun Prescott 1962

Nodularia spumigena Mertens in Jurgens 1822, Dec. 15, No. 4
Pl 122, Figs. 3-5

Filaments usually entangled and clustered in a loose, gelatinous
mass; sometimes solitary; 8-12u in diameter. Cells disc-shaped, very
much compressed; constricted at the cross walls; 6-7.8—( }O)p in
diameter, 5.6u long. Gonidia intercalary but not necessarily near
the heterocysts; 12 in diameter, 8-9y long.

Uncommon; found among algae in lakes of especially hard water;

also adhering to the culms of rushes submerged in shallow water.
Wis.

Nodularia spumigena Mertens
Prescott 1962
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Nodularia spumigena segun Komarek y Komarkova 2002

Nodularia cf. spumigena Mert. ex Born. et Flah. 1886 (Fig. 22)

We found two Nedularia populations in plankton in two volcanic lakes of Maar-type situ-
ated close to each other in Puebla state, central Mexico (Alchichica, Atexcac), where they
periodically form slight but remarkable water-blooms. Both lakes are small, deep and
characterized by a high pH 9.2-10.7, temperature of 16-22 °C at the surface, a high con-
ductivity (over 300 pS) and usually an increased salinity (10-12%). The samples were col-
lected repeatedly on 23 April 1993 and 18 June 1993, and this species was always present
at these localities (Vilaclara et al. 1993). The ecology of both these lakes was described in
detail also by Tavera & Komarek (1996).

The genus Nodularia consists of two groups of species, benthic without aerotopes and
planktic with aerotopes. The Mexican planktic populations mainly correspond in their dimen-
sions and cell and heterocyte morphology to the species N. spumigena with few exceptions:
they lacked coiled trichomes contrary to the descriptions in Huber-Pestalozzi (1938) and
Komiirek et al. (1993); they are extremely straight and “stiff” and only if they disintegrate (usu-

ally at heterocytes), are their segments likely to join at an angle. Other differences are the very
fine sheaths and strong constrictions at cross-walls. The populations from both lakes were
morphologically very uniform and identical. Morphologically similar material was collected
by DeLetn et al. (1996) from a coastal brackish lagoon in Uruguay (see also Pérez et al. 1997),
but with very long filaments. The heterogeneity and taxonomic identity of the various planktic
Nodularia populations require further study using more precise methods.

Description: Trichomes straight or very slightly arcuated, distinctly constricted at cross walls, with regu-
larly spaced heterocytes. Sheaths very fine, thin, colourless, sometimes quite indistinet, not overlapping the tri-
chomes, 11.4-12.2 ym wide. Cells short barrel-shaped, always distinetly shorter than wide, 2.0-4.8 pm long,
with fine granular, yellow-green content; aerotopes are not delimited, indistinct, but always present. Heterocytes
short (always shorter than wide), hyaline, as wide as or (usually) slightly wider than the vegetative cells, 5.2-7.0
¥ 12.0-13.0 pm. Akinetes were never found in Mexican populations.

Fig. 22. - Nodularia cf. spumigena: a - parts of straight trichomes with heterocytes: b- detail of vegetative cells

with small aerotopes and detail of a heterocyte.
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CAPITULO 15

NOSTOC

Clave de especies segun Desikachary 1959

=

KEY TO THE SPECIES

Thallus attached, maculiform, filaments contorted .. ... .. 1. N. maculiforme
Thallus not maculiform ............ ... ... 00000 ... AR AT T
2. Thallus without a firm outer layer, more or less solt and formless. .

2, Thallus wit a firm layer .............. AT SIRLHE, B A, BN
Trichomes very densely coiled, hardly seen 2.4-4.4 I:rmul 2 N. jnmrf{ﬁrrmr
Trichomes less densely coiled, mostly elearly visible ... ... ... .. ity

4, Thallus microscopically small ........... . .00t ittt iianinens

4. Thallus mAerEeopie 157, 0" L s S el c st uiv 0 W L b
Trichomes 2.5-3 p broad, relatively thickly arranged . ... ... . 3. N, entophytum
Trichomes 3.3-5 p. broad, loosely arranged . ............. 4, N. paludosum

B, CAUBRIG. g s v 5 siansond  itedite - iaiind s i s i il Gibeiaiboiiaadh BT i - ¥

D,  SUBAETFRL  ip o it e e s AR e e B e R i
Trichomes densely arranged, coiled. ............ RO . v 5. N, linckia
Trichomes not densely arranged . ... ... .. . . i i i

Bl SpotesRphedionl - L o0 N LT T 6. N. piscinale

B i Sphreftiongao thui Wrolehe it SHlEI0RET USRI PR,
Cells\eylindrieal’, ) LOBE, SURITOE MOV v RN .48 . B
Cells little longer than broad . ......cciiiiiiiieiiinanans. ¥ N rivtlare

10, Heterocysts 7-8 u broad, spores 6-7 x 10-12 w 8. N. spongiaeforme
10. Heterocysts 6 1 broad, spores 6 % 8-10 .. ....... 9. N. carneum
Cells cylindrical ............ S DRARCIRIR A, v h e e 10. N. ellipsos
Cells harrrl-nharrd, lhorlcr or a little longer than broad. ......... A ARATIIR T
12, Trichomes 2,23 (o brondiswsiond, S0l Sooiis Saaod, FIvimgs S s
12, Trichomes 3.5-5pbroad ..........c..cc0iiiiiinnnn.s. bides hin 3

12
13
14
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Clave de especies segun Frémy 1929
Clé analytique des espeéces @

L Trichoties (s elroilemment serres el entremeles, presiie nuli=cer
naliles, penis e 3 b plamtes stmntant des A plosioe e o, VXL ptans Fi oy vane
1L ‘Feichomes e presentant pas cetle slispo=ition, tacilenwnt disceviie
bl
A, Thalle alibte tris petit, i peine veible @ Veeil oo g ewchones el
e 3350w spores obloncies, aestand i eh [T N perludastine
15 Uhandle plus gros, Geleiient si=thile s Ll ai,
LoFladle o divise en lobees yayoniants,
. Thalle adalie irvegnhereiment elaleé,
2. Planites anpuatipes,
Jo Spores sphcrigies, mesuriod -t [T
& Trichomes @ llesoosites biii=ejties il potnbirenses 3 Tl

dben it oiiedih viDkerEt N ot . Rk X. Linekin
g5 e lomnes o pee-enbiond paes cetle tli=puesitiom 3 tladle evi-
pineux o un pen beawdtee, o 0 0 &N, piscinale

M. Spores oblongies | trichiomes cpais de 3502 w

& ‘Thalle rongeditee, rareiient cruginens; articles tous oblongs-
evlimdeigues ; spores mesurant 6 3 810w, i epispore ton-
joinps Ineolore, . . s bl s el R 2. N, earmeum

£4 Thalle non rongeitre, pariols violacd,
9. Articles tous de méme forine, =phérigues oblongs, ¢pais
de £4,2 w ;) spores mesuvant 68 X 710 4, contiguis, i
opispore hyaling ou brundtre, . . . . 6. N, riculare
9 9. Articles de 2 formes, épais de 4 @, les uns courts, dolio-
liformes ou sphéviques-deprimes, les autres eylindrigues
avant jusquin 7w de long ; spores mesurinit G-7 5 10-12 g,
distantes, a epispore hyaline oun jaundtie. . .
A A e T s A Ve e T. N. spongiveforme
8. lantes ondinaivement acvienies, accidentellement submergees,
b Thalle fixe,
&, Acticles eylindrigues, cpais de HER
2. Thalle tees petit (lavge de L0 naden,) 5 spoores iNeonies,
UFRae Gt L e 0 T R RO R g | S e pandonn
9, Thalle assez  graml [ spovs olilongues,  mesurant
B A L1 w, @ epiapore lise, .. N, ellipsus o
g8 Articles ovales, sphérigues ou splicrigues conprines,
Q. Trivhonmes epais de 34 w3 spores oblongues mesuvant
RTINS N omnsrerim
2 9. Trichomes opais e 2250 o 0 =pores ablineies sl
L . R L 2T 1 Bk vand fesmim
M. Thidle Hibree,
. Teichomes opuis de 4536, . . . . . I N. conumune
g8 Trichomes opais de 25w . . . . . 13 N repandum
by Ul audode globinlens, sésiculeus, discilormee ot linguilorme,
parfols Lo i Fetal vieux.
2. Thalle libee, glolulens ou subglohuleux.
). Phntes ondinnirement acricnnes.
§. Trichomes epais de 5= an o
g, Trivhomes epais e § o, densénen vnchevielies. . .
e e a8 s v & Ve N apliadricum
2 2. Trichomes épuis de 253 @ . . . . 15 N, minutum
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§§. Trichomes épais de 5 g au moins.
Q. Trichomes épais de 89 p ; spores sphériques. . . .
alhih S . .« . 16, N. macrusporum
9 ‘2 I'vichomes vpaua de 5-8 @, lachement enchevetres ; spores
ovalesnas i s o .« . 17. N. microscopicum
3). Pliotes aquatiques - th.tllu UJl.h.ll.l‘ : trichiomes peripheériques
rayonnants, ¢pais de $0 w.
8. Cellules dolioliformes iwl- tocystes subspheriques. .
OGN QU CTiiNG T e iy o 18. N. plmu,fuum
§8. Cellules sphérigques ; hétéroeystes sphériques. 1. N elyonense
B. Thalle fixe, globuleux, visiculeuy, disciforine ou linguiforme,
§. ‘Lrichomes noin rayonnants, ¢pais de 330 o, i peine retrecls
an nivean des articulations; articles courts. 200 N, verrucosum
&5, ‘I'richomes vayonnants, ¢pais de £ w, nettement retrecis
an nivean des articulations 3 articles presgue aussi longs
que Targes: . o obh st e e v g el juarmelivides
2. Thalle divisé on lobes ravonnants, fixé 5 trichomes  ¢pais e
9,5-6,0 w ; articles sphéviques. . . . . . o 22, N. Letestul
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Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten
I. Freilebend (oder zufillig in abgestorbenen Pflanzenteilen)
1. Lager ohne feste Aulenschicht, 4 weich und formlos
A. Trichome sehr dicht verschlungen, kaum erkennbar,

24—44p breit . . . . .. .. N. punctiforme 1.
B. Trichome weniger dicht verschlungen, meist gut er-
kennbar

a) Lager mikroskopisch klein
z) Trichome relativ dicht gelagert, 2,5—3 u breit
N. entophytum 2.
p) Trichome lockerer, 3,3—5 u breit
N. paludosum 3.
b) Lager makroskopisch sichtbar
a) Lager scheibenformig, auf Wasserpflanzen fest-
sitzend . . vy v o v « o o+« Neouticulare 4.
f) Lager kugelig oder formlos, evtl. gelappt
T Wasserbewohner
* Trichome dicht verflochten, stark ge-
kriimmt . . . . . . . . N. Linckia 5.
** Trichome lockerer
| Dauerzellen kugelig. N. piscinale 6.
Il Dauerzellen lianglich
§ Alle oder die meisten Zellen deut-
lich linglich (zylindrisch)
+ Heterocysten 6 u breit, Dauer-
zellen 6 x 8—10 u N. carneum 7,
++ Heterocysten 7—8pu breit,
Dauerzellen 6—7 x10—12 u
N. spongineforme 8.
§§ Zellen nicht oder wenig linger als
breabivesns B ics N. rivulare 9.
11 Aérophyten
* Zellen zylindrisch
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| Dauerzellen mit rauher Membran
N. gelatinosum 10,
Il Dauerzellen mit glatter Membran °
N, ellipsosporum 11,
** Zellen tonnenftrmig, kiirzer oder wenig
linger als breit ;
| Trichome 2,2—3 u breit
§ Dauerzellen linglich
N. humifusum 12.
§§ Dauerzellen annihernd kugelig
N. caleicola 13.
Il Trichome 3,6—5 p breit
§ Trichome im Lager aufrecht-
parallel; Dauerzellen 6 X8 u groB
N. passerianum 14,
§§ Trichome regellos gelagert
+ Membran ., der Dauerzellen
glatt; Dauerzellen 4—8 X
8—12 p groB N, muscorum 15.
++ Membran der Dauerzellenrauh,
Dauerzellen 6—7X6—10 u
groB . . . N. halophilum 16.
2. Lager mit fester AuBenschicht
A. Aérophyten
a) Lager netzférmig durchbrochen; Trichome 4 u
LT ARSI S S . N.loliaceum 17.
b) Lager solid
e) Scheiden wenigstens an der Peripherie des Lagers
deutlich, gelb bis braun '
+ Lager mehrere Zentimeter groB, flach aus-
gebreitet, faltig-hdutig?) . N.commune 18.
TT Lager klein, 1 mm oder htichstens 1 cm groB,
+ kugelig
* Trichome 8—9u breit
\ N. macrosporum 19,
** Trichome 5—8 u breit
N. microseopicum 20.

') Vgl. auch N, commune.
') Wenn das Lager fadenfOrmig ist, vgl. N.commune war. flagelliforme.
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f) Scheiden undeutlich oder fehlend (d.h. zer
flieBend)
t Trichome 6—8u breit . . N.insulare 21
11 Trichome schmiler
* Trichome 4—-7 p breit
| Dauerzellen kugelig ; vegetative Zeller
an den Enden der Trichome bis 2,6 4
verschmilert . . . N, sphacroides 22
!l Dauerzellen  ellipsoidisch, Zeller
durchwegs 4—5 p breit
N. sphaericum 23.
** Trichome schmiiler als 4 u
| Trichome 3—4 u breit N. Borneti 24
Il Trichome 2,6—3 u breit
§ Zellen nicht oder kaum linger als
breit, Lager schr klein
N. minutum 25,
§§ Zellen bis 1'f,mal linger als breit,
Lager groB . . N.repandum 26,
11l Trichome 1—1,2 u breit
: N. minutissimum 27,
B. Wasserbewohner
a) Lager in radiire Lappen zerteilt!) N. Letestui 28,
b) Lager anders
a) Trichome nicht (oder undeutlich) radiir ver:
laufend
1 Lager hautartig oder eine runde Scheibe
* Zellen 2,6—3 u breit N. antarcticum 29
** Zellen 3—4 p breit
| Fiden dicht verflochten
N. Longstalli 30
|l Faden locker verflochten
N. disciforme 31
11 Lager nicht hautartig, -+ kugelig oder
hockerig
* Lager htckerig . . . N.verrucosum 32
** Lageroberfliche glatt

1} Vgl. auch N. Wichmannii (38).
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| Zellen mit Gasvakuolen
§ Zellen 4—7 u breit
; N. Kihlmani 33.
§§ Zellen 5—7,56 u breit
N. planctonicum 34.
Il Zellen ohne Gasvakuolen
§ Zellen 3—4 u breit
N. fuscescens 35.
§§ Zellen 4—5 u breit
N. sphaericum 23.
§§§ Zellen 6—7 u breit
N. coeruleum 36.
B) Trichome radiar verlaufend
T Lager festsitzend

* Lager nur an einer kleinen Stelle an-

geheftet . . . . . N. parmelioides?&'?.
** Lager mit der ganzen Fliache festgeheftet
N. Wichmannii 38.
T+ Lager freischwimmend
* Heterooysten 4,6—6 u breit
N. elgonense 39.
** Heterocysten 6—7,6 4 breit
N. pruniforme 40.
*** Heterocysten 8—15 u breit
N. Zetterstedtii 41.
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Clave de especies segun Tiffany y Britton 1952

KEY TO THE SPECILES

1,- Akinetes 912 w long, .. o0 duid o e AR i g AT A el 2
£, Akinetes 1519 g tong. ; SR L ShOAY, L. N ellipsosyprocum
2, Cells 3 1w broad. . EiontaReeEhie Lt spdidial & Ja o 8
2. Cells 46 g broud. . ... A L g b . 2. N. pruniforme
8. Generally terreateiad. .. o0 . : feiiatas L, e N mueornm
8. Gencrnlly aqualic., Lo iy e i ks PR LRAREAER ol LAPs ) 4
b Akinetes always colorless, . 2 e . b N, carncum
£, Akmnetes yellowish or dark-colored . . g L LY IR e be e SIS
5. Plant mass with a firm outer layer; akinetes 5 X 7u. . ... 3. N. verrucosuin
5. Plant mass soft and fragile; akinetes 6-7 X 1012 g... .. .. 6. N. spongiaeforme

Clave de especies segun Tilden 1910

Genus NOSTOC Vaucher. Hist. Conferves. 203. 1803.

Plant mass or colony at first globose or oblong, afterwards assuming
various forms (globose, foliose, filifiorm, bullose) in the different species,

solid or hollow, mucous, gclatinous or leathery, made up of tangled trich--

omes and their more or less dissolved sheaths; filaments flexuous, curved,
entangled, coalesced; sheaths sometimes distinct, sometimes invisible;
trichomes often torulose; cells depressed spherical, barrel-shaped or cylin-
drical; heterocysts intercalary and (in younger plants) terminal; gonidia
spherical or oblong, developed centrifugally in series between the hetero-
cysts.,

I Plants living in fresh water; forming minute, disc-shaped specks or
patches on aquatic plants; plant mass growing at the periphery;
filaments closely contorted. N. cuticulare

IT Plants living in fresh water, microscopic, granular, aggregated, hav-
ing the appcarance of Aphanocapsa; filaments very closely en-
tangled; trichomes scarcely distinct. N. punctiforme

II1 Plants living in fresh water, very minute; trichomes 2-3.5 mic. in
diameter, distinct, . '
1 Plant mass very minute, punctiform; filahents loosely flexuous;
trichomes 3-3.5 mic. in diameter; gonidia about 4 mic in diameter,
6-8 mic. in length, oblong. N. paludosum

328



2  Plant mass small, adherent, somewhat globose; orange or green;
trichomes 2-2.5 mic. in diameier, very short, strongly curved
N. aureum

3  Plant mass small, gelatinous, membranaceous, soft, green, blue-green
or brownish; trichomes 3-4 mic, in diamecter, flexuously curved,
somewhat densely entangled N. comminutum

IV Plants living in fresh water; plant mass large, gelatinous, fragile,
at first spherical, afterwards becoming torn and irregularly ex-
panded. ‘

1 Filaments numerous, abruptly contorted, entangled; trichomes 3.5-4
mic, in diameter; gonidia 6-7 mic. in diameter, 7-8 mic, in length

; N. linckia
2z Filaments flexuous, loosely entangled
(1) Gonidia 6-7 mic. in diameter, spherical; wall of gonidium smooth;
trichomes 4 mic. in diameter _ N. piscinale
{2) Gonidia oblong; wall of gonidium smooth
A  Trichomes 4-4.2 mic. in diameter; gonidia 6-8 mic. in diameter,
7-10 mic. in length, contiguous; wall of gonidium becoming
brownish or colorless ~ N. rivulare
B Trichomes 3.5-4 mic. in diameter; gonidia & mic. in diameter, 8-10
mic. in length, not contiguous; wall of gonidium colorless
N. carneum
C Trichomes 4 mic. in diameter; cells different in shape, some
cylindrical, others barrel-shaped or spherical depressed; gonidia
6-7 mic. in diameter, 10-12 mic. in length, not contiguous; wall
of gonidium colorless or becoming yellowish
N. spongiaeforme
V  Plants living on soil; colonies gelatinous, soft, at first spherical, soon
confluent and fattened, attached to soil or mosses :

1 Cells cylindrical; trichomes 4 mic. in diameter; gonidia 6-8 mic. in
diameter

- (1) Gonidia 14-19 mic. in length; wall of gonidium smooth

N. ellipsosporum
(z) Gonidia 8-14 mic. in length; wall of gonidiom furnished with
. short spines N. gelatinosum
2 Cells oval, spherical or spherical depressed
(1) Trichomes 3-4 mic. in diameter; gonidia 4-8 mic. in diameter,
8-12 miec. in length, oblong, in a catenate series
N. muscorum
(2) Trichomes 2.2-3 mic. in diameter; gonidia 4 mic. in diameter, 6
mic. in length, oval N. humifusun
V1 Plants living on soil, sometimes submerged; colonies free, at first
spherical, then expanding symmetrically or irregularly; cells
somewhat globose.

1 Colonies gelatinous, spongy, lacunose, somewhat pellucid, green, olive

or brownish; trichomes 4 mic. in diameter; gonidia 7 mic. in diame-
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ter, 7-10 mic. in length, often oval; wall of gonidium smooth,

colorless N. foliaceum

2 Colonies expanded, irregular or orbicular, wvery thin, small, mem-

branaceous, pellucid, blue-green; trichomes 4 mic. in diameter °

N. punctatum
Colonies at first spherical, afterwards becoming flattened and finally
spreading out into irregular, membranaceous sheets; surrounded by

a firm outer layer; trichomes 4-5.6 mic. in diameter

N. commune

4 Colonies free, spherical, becoming irregularly plicate-tuberculate,
thick, solid, surrounded by a firm outer layer; trichomes 4-5 mic. in
diameter; gonidia 5 mic. in diameter, 7 mic. in length, oval; wall
of gonidium thick, smooth, becoming brownish

N. sphaericum

5 Colonies spherical, finally becoming flattened, membranaceous; trich-
omes 2.5-3 mic. in diameter N. minutum

6 Plants living in hot water; colonies indefinitely expanded, laciniate;
filaments 2 mic. (?) in diameter N. calidarium

7 Colonies somewhat spherical, small, very hard, somectimes soft, with
surface often corrugated; trichomes 6.5-8.2 mic. in diameter

N. austinii
VII Plants living on soil or in fresh water; colonies spherical, surrounded
’ by a firm outer layer.

1 Plants living on soil )

(1) Colonies small; trichomes 8-90 mic. in diameter; gonidia some-
what spherical, two or three times larger than the cells; wall
of gonidium thin, very smooth 4 N. macrosporum

(2) Colonies spherical or oblong, rarely beyond 1 cm. in diameter,
somewhat pellucid; trichomes 3-8 mic. in diameter; gonidia 6-7
mic. in diameter, 9-15 mic. in length, oval N. microscopicum

(3) Colonies small or of medium size, spherical; trichomes 4-7 mic.
in diameter; gonidia 6-7 mic. in diameter, exactly spherical;
wall of gonidium somewhat thick, rough N. sphaeroides

2 Plants living in fresh water
(1) Colonies irregularly somewhat orbicular, gregarious and some-
times aggregated; trichomes 5 mic. in diameter
y N. depressum
(2) Colonies spherical, usnally aggregated in grape-like clusters; trich-
omes 3.5-4 mic. in diameter N. glomeratum
(3) Colonies gregurious, pellucid, sky blue or blue-green; trichomes

5-7 mic. in diameter; cells barrel-shaped N. caeruleum

(4) Colonies sphorical. surrounded by a leathery outer layer: trich-

omes 4-6 e an diameter N. pruniforme
VIII Plants living ir_:rosh water, attached; colonies somewhat spherical,
bullate, rarel. we-shaped, surrounded by a firm outer layer; trich-

omes slender

3 : pay 15 - in n
kbt s g b iy ic. i th: wall of gonidium smoot
mic. in diameter, 7 mic. in length; o s B

ic. i - f gonidium smooth, brown
in diameter, 5-6 mic. in length; wall of g e Wb

l F ”n ; T (i n TO t ent x VEery < ely T 1St¢d
. er ﬂe uous dens W
ilaments adiata =4 f I hc cen » »

3 and entangled-near the surface; trich

in diameter, 7-8 mic. in length, owval; wall of go-

onidia 4-5 mic. T . e i
ﬁidiu’m smooth, yellowish N. parm

in diameter, eﬁpccially cylindrical; gonidia 5

- m d y "~ C.
5 h es 2 3. 1c. 10 iameter, dlstlllCtl tor L'Llose:, gonld:a 3-4 ml
richom -
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Clave de especies segun Starmach 1966

1a.

W

3a.
4

d4a.

5
S5a.

6
6a.
-
Ta.

8
8a.

Klucz do oznaczania gatunkdw i sekcji

Kolonie lub plechy mikroskopowe, rzadziej osiagaja 0,5 mm $rednicy,
otoczone mickka otoczka (peryderma), pojedyncze albo zlewajace sig
razem w galaretowata mase. (Sekcja: Amorphonostoc, str.523) . . . . . . 2.
Kolonie przewaznie makroskopowe, od 1 do kilku cm $rednicy, rzadziej
mikroskopowe (ktore jednak na staro$é osiagaja $rednicg 1—2 mm),

zawsze okryte na zewnatrz twarda otoczka (peryderma). . . . . . . . . 4.
(1). Trychomy 6 . szerokie, komoérki do 12 g dlugie; Zyje wewnatrz

nadziemnych p::cher'zykéw Geosiphon pyriforme . . . . . 1. N.symbioticum.
Trychomy weisze, cndéﬁtyczne Iab WolNGIVIace: & L80i ull il areilet, Ja
(2a). Trychomy ulozone w koloniach bardzo ggsto, tak Ze z trudem

mozna je rozpoznac¢ . . . . - . . . . . 2. N.punctiforme.
Trychomy ulozone luZnicj, mozna je Ialwo rozréimé . . . 3. N. paludosum.

(1a). Kolonie zawszc mniej lub wigcej kuliste, rzadziej eliptyczne,
1 mm — 5 cm $rednicy. (Sekcja: Sphaeronostoc, str.527) . . . . . . . . 5.

Kolonic innego ksztalf . . « < = ¢ . v c ¢ o o s o0 e - s o0« 13
(4). Kolonie mikros_!gc:powe, rzadziej osiagaja 1—2 mm $rednicy . . . . . 6.
Kolonic makroskopowe, | mm — 2,5—5) cm $rednicy . . . . . . - . . 9.
(5). Trychomy 1—1,2 | szerokie . . . . . . + « « « 4. N.minutissimum.
Trychomy szersze . . . . . i S A LS Dt i el el e S L h e T
(6a). Trychomy dojrzale, 3»—-42;.:. szerokie. . . . . . . - . 5. N. edaphicum.
Trychomy S—9 @ szerokie . o o« ¢ o o o o ¢ o 0 o s o ¢ o o o s = o 8.
(7a). Trychomy 5 7 @ szerokie. . . . . . « . « « - = 6. N. microscopicum.
Trychomy % " szerokie . . . - o o ¢« o o - o o« . 7. N. macrosporum.
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10

10a.
11

11a.

| -
12a.
13

13a.

14
14a.

15

15a.
16

16a.
17

17a.

18a,

19

19a,

20
20a.

21
21a.

22
22n.

(5a). Komoérki z wodniczkami BAZOWYINI 1 0s 180 LA Lol 8N Kihmanid,

Komorki bez wodniczkéw gazowych . . . . . . . . . . N T e LI
(9a). Kolonie brodawkowate, mniej wigcej kuliste, trychomy ulozone
mniej wigcej promieniscie . . . . s s+ s s 2 o+ o w . . 9. N. Zetterstedtii.

Kolonie gladkie, kuliste lub eliptyczne. . . . . . . . . . U ST I | 1

(10a). Kolonie do 1—5 cm $érednicy: trychomy luZno ulozone . . i
. . 10. N. pruniforme.

Kolonie do 1 cm $rednicy, trychomy gesto skupione . . . . . . . . . . 12
(11a). Trychomy na koficach nie zwezone . . . . . . . . 11. N. coeruleum.
Trychomy na koficach zwezone . . . . . . . . . . . . 12. N. sphaeroides.

(4a). Kolonie tylko w mlodych stadiach kuliste, potem nieregularne,
rozpostarte, czesto plaskie, twarde lub miekkie. (Sekcja: Srraronostoc,

str531) 14,
Kolonie w postaci mocnych, galaretowatych nici. (Sekcja: Nematonostoc,
SUEESAAY S oo o e e e I st -+« - . 31. N. flagelliforme.
(13). Plechy z twardg perydermg na powicrzchni . . . . . . | | | | . 15.
R i %

Plechy z migkka peryderma . . . . S T =
(14). Kolonie najwyzej do 1 cm $rednicy; trychomy 2,5- -3 1. szerokie
13. N. minutum.

- T = s s+ & s = - r . . s - .

Kolonie wigksze; trychomy przewaznie szersze . . . . . . . _ Sk S SR A
(15a). Kolonie gabczasto podziurkowane lub siatkowato poprzerywane

e |- 2)0 1 S R . i4. N. foliaceum.
brodawkowate . . . . . . . . . 17,

. s s - - - L S -

Kolonie pelne, kuliste, pofaldowane lub
(16a). Plechy (kolonie) z poczatku kuliste, na staroéé nieregularnie

placiaste; trychomy 4—5 @ szerokie, spory cliptyczne . . . 15, N. sphaericum.
Plechy plaskie, skérzaste, pofaldowane lub brodawkowate; trychomy
zwykleszersze....................,.- " 18.
(17a). Plechy skoérzaste, pofaldowane, nie przyczepione do podloza;
trychomy 4,5—6 . szerokie, spory tak duze Jjak komérki .. . . . .

. 16. IN. commune.

B Ee ot e A e e e T e e e . s R e T

Plechy nie skorzaste, nieregularnie rozdete, brodawkowane, przycze-

pione do podloza; trychomy przecigtnie 5 u szerokie, spory cliptyczne
- .« . 17. IN. verrucosum.

L i I e B e . T e i s

(14a). Kolonie tarczowate, osiadle na roslinach podwodnych i
. 18. N. cuticulare.

Kolonie kuliste lub bezksztaltne, czesto placiaste . . . . 20.
(A9a). Aerbfity™ . . 7. L. L PRt 2%,
RV AroRty L= 0™ e O oA -t A Wty e omPurgh 26.
(20). Komérki cylindrycznges . . . . . . . . . . . . 22,

23,

Komoérki beczulkowate, kr6tsze lub nieznacznie dluzsze od szerokosci .

(21). Spory z szorstka, lekko kolczasta powierzchnia . . . 19. N. gelatinosum.
Spory z gladkq blona . . . . . . . . . . . . 21. N. ellipsosporum.
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26

26a
27

27a.

28a.

-29

29a

30

30a

(2ta): Trychomy, 2,23 2 :SZer0kiC .« oo o s idis e N R & = m o

Frychomy 3.5 —Sasisyerokie = e il s Lo tt e SRR SR i Pk
(23): Spory podhiZne /a1l e lat e v & 5 e me o220 NG Hankb s,
Spory prawie kuliste. . . . . . . o, mls e a  as s e e YR TN CHBCREOR.
(23a). Trychomy uloZone w plechach mniej wigcej réownolegle; spory

CH Bk oniiits Z = L . . . 24. N. passerianum.

Trychomy ulozonc w plcchan.h bczladmc, spory 4—-8x8—-12 e
X 20. N. muscorum.

(20a). Trychmny gesto spla_tane, silnie powyginane. Komorki 3,54 p.

szerokie, heterocysty kuliste, 5—6 p $rednicy; spory 6-7xX7—8 14,

z gladka, brunatng blona . . . . . . . . . . . . . . . . . 25, N.Linkia.

Trychomy luzniej ulozone . . . o Wy s S (N . R

(26a). Spory kuliste, 6—8 éredmcy Heterocysly kuliste lub ellpl)Cll'le

6—38 |1 szerokic. Komorki beczutkowate, 3,7—4 z szerokie . . . . .
i sl B 17 5 5 26. N. piscinale.

Spory podluzne . . 28.
(27a). Komorki tak dlugie juk szerokie lub niewiele dluzsze. . . . . . . 29.
Wszystkie lub wigkszodc komorek wyraznie podluzne (cylindryczne) . . . 30.
(28). Kombrki 4--4,2 1 szerokie. Heterocysty podiuzne, 56 1 szerokie;

spory 6—8~7--10p . . . e % & G e seew v 28 NG rivulare.
Komorki 3,7—4 |+ szerokie. Hglerocysty I-.ll||'§lt. 6 i szerokie: spory i

nieznane 28. N. comminutum.

(28a). Heterocysty podluzne, 6 o szerokie, spory 6x8-—10 v . :
-29. N. carneum.

Hcterocysiy kulistc lub niccu wyd}uzonc 7g8 - ﬁzerok]e, spory
6—-7<10—12 @ . . . . . . . . . . . . . . . . .. .30.N.spongiaeforme.
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Clave de especies segun Prescott 1962

10,
10.
11.
11.

Key to the Species

Plants inhabiting the tissues of Ricciocarpus

and other liverworts ... L R T pn N. sphaericum
(See also N. punctiforme.)

Plants free-living, aquatic, or subaerial .. 2

Colonies globular masses of microscopic size,

attached or entangled among other algae ... N. paludosum

Colonies of MACTOSCOPIC SIZO wunnouucsiiivens smemmssmminasssmsnsenmmssmmme s === oo s = G

Colony a membranous expanse, usually subaerial . N. muscorum
(See also N. Linckia and N. commune.)

Colony globular, regular in shape or lumpy and warty; mostly aquatic..... 4

Trichomes inclosed in a thick, tough, wrinkled mucilage, at first

globular and solid, later becoming hollow and irregularly tuber-

cular; colonies olive-green or brownish; trichomes densely en-

tangled at the periphery of the colonial mass. ... N. verrucosum
Trichomes not in leathery, hollow, tubercular colonies.... 5
Colonies spherical, planktonic, blue;

2-5 mm, in diameter._____________.__________ phe eeeeeaeeaeenee N caeruleum
Colonies not definitely planktonic; not blue.__. - B
Colonies with 2 firm outer membrane; definite

in shape; usually globular ... s il
Colonies without a firm outer membrane or integument; usually

soft and amorphous, although retaining their shape when re-

TRoVed  From the WRteE . ot e i e s aiassn el &
Plants growing on moist SOil ... oo D
Plants growing il Waler .o oo e emen e 8
Cells 4-5x in diameter; gonidia elliptic or spherical, 5-7x in

diameter; colonies tuberc;ﬁate or expanded irregularly_....... N. sphaericum

Cells 4-6u in diameter; gonidia spherical, 10x in diameter; colonies
firm, globular pellets,, sometimes several adhering together;
usually gregarious = N. pruniforme

Colonial mass membranaceous, expanded (although at first form-
ing globular masses) eeeeceeneemeee IN. cOmMmune
Colonial mass not membranaceous.... 5 - 10
Cells cylindrical; constricted at the end walls, which are truncate;

gonidia ellipsoid to cylindric, 6-7x in diameter, 6-14u long N. ellipsosporum

Cells barrel-shaped, short; gonidia oval,

5u in diameter, Tu long. ... Do B LN e, N. sphaericum
Trichomes densely entangled, filamentous

arrangement not clearly discernible ... .. N. punctiforme
Trichomes not so densely entangled that the filamentous arrange-

ment is not easily discernible - .o 12
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12. Plants terrestrial; individual sheaths apparent; cells rather large,
5-8u in diameter; gonidia 6-7u in diameter, 10-15u long..N. microscopicum
12. Plants aquatic; ingividual sheaths not apparent; vegetative cells
averaging smaller than above ... e i e 13
13. Colonies when old forming irregularly expanded, gelatinous, free-

floating masses; cells cylindrical, 3.5—4ux in diameter; hetero-

cystsovateoroblong . N.carmeum
18, Cellsrmbtreylindmicali s o B, e e
14. Trichomes densely and compactly entangled;

gonidia 6-7u in c{inmeter, T8 N i s s N. Linckia
14, Trichomes not densely entangled...... . 15

15. Cells of various shapes within the same trichome, globose to elon-
zate and barrel-shaped; heterocysts globose or oblong, slightly

drger than'the vegetative cells ..o i oo N. spongiaeforme
15. Cells all spherical or comlgressed-globose; heterocysts globose,
larger, up to twice the size of the vegetative cells...._...___.._ N, comminutum

CARACTERES ESPECIFICOS DE Nostoc

1. Habitat
1. acuatico
2. subaéreo
3. simbiodtico
4. epifito

2. Forma general de las colonias
1. globosas a subesféricas (todas las colonias de una poblacién, no solo las jovenes)
2. informes, amorfas
3. peliculas mas o menos gruesas
4. filamentosas
5. esponjosas, perforadas o reticuladas

3. Tamafio promedio de las colonias
1. microscopico
2. macroscopico

4. Habito
1. sésil
2. libre, no fija

5. Tipo de vaina de la colonia
1. homogénea, lisa
2. con periderma bien definido, liso
3. con periderma verrugoso

6. Disposicion de los filamentos en la colonia
1. sin arreglo definido, distribucién homogénea
2. principalmente en la periferia,
3. principalmente en el centro
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7. Densidad de filamentos en la colonia

1. arreglo muy denso muy apretados
2. arreglo laxo, distantes

8. Orientacion de los filamentos en la colonia

1. sin orientacion definida
2.perpendiculares a la superficie de la colonia

9. Grado relativo de enrollamiento de los filamentos

10.

11.

12.

13.

14.

15.

16.

1. casi rectos
2. regularmente curvados
3. muy enrollados

Vainas individuales de los filamentos
1. ausentes

Tipo de vaina de los filamentos

1. difluente

2. confluente

3. homogénea con el mucilago comin

Forma de las células
1. cilindricas

2. en forma de barril
3. esféricas

4. oblongos

Células apicales
1. atenuadas
2. no atenuadas

Aerotopos
1. ausentes
2. presentes

Forma de los heterocitos
1. ovales
2. esféricos

Forma de los acinetos
1. cilindricos

2. elipticos

3. esféricos
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17.

18.

19.

20.

21.

22.

23.

24.

4. oblongos
Ornamentacion de los acinetos
1. lisos

2. rugosos

Posicién de los heterocitos
1. todos intercalares

2. intercalares y terminales
Largo de las células
Ancho de las células
Largo de los heterocitos
Ancho de los heterocitos

Largo de los acinetos

Ancho de los acinetos

Ademas, tomar en cuenta los caracteres del ciclo de vida, aunque no son utilizados todavia en la
sistematica del género:

25. Fases esporogénica (acinetos germinantes)
26. Fases aseriadas (nimero y grado)
27.Fases radiantes (disposicidn alterna de los filamentos en la colonia

28.Fases hormogonales (muchos filamentos cortos en talos pequefios
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Nostoc Vaucher ex Bornet et Flahault 1886

Talos relativamente grandes, micro y macroscopicos. Mucilaginosos, amorfos o esféricos,
irregularmente esféricos o lobados. Colonias con superficie suave o verrugosa, filamentosa o
formando mucilagos planos papirdceos, generalmente con un periderma distintivo. Los
filamentos dentro de la colonia estan irregularmente enrollados y laxa o densamente reunidos,
en ocasiones mas hacia la capa periférica, vainas individuales de cada filamento pero s6lo son
visibles en la periferia de la colonia o en colonias jovenes, amplia y confluente con el mucilago
de la colonia, en ocasiones parda amarillenta. Tricomas isopolares del mismo ancho a todo lo
largo del filamento. Células apicales no diferenciadas, células cilindricas, abarriladas y hasta
casi esféricas (formando filamentos moniliformes), amplia variabilidad en la talla y forma
celular en la misma especie. Heterocitos solitarios, que se desarrollan terminal o
intercalarmente, los tricomas son principalmente metaméricos. Los acinetos se desarrollan
apoheterociticos, ovales, poco mas grandes que las células, casi todas las células entre los
heterocitos cambian sucesivamente en acinetos hacia los heterocitos. Las células se dividen
transversalmente, la multiplicaciéon es por medio de hormogonios moviles, los que se
diferencian de los tricomas por desintegracion en los heterocitos, por desintegracion del talo o
por los acinetos. Los ciclos de vida son diversos y de complejidad variable, la presencia de
estadios aseriados, en paquetes y con heterocitos extracoloniales son frecuentes y dificultan la
identificacion especifica.

Novelo 1985
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15.1 NOSTOC CAERULEUS

Estado actual de la especie

Nostoc caeruleus Lyngbye

1) Ortega, 1984; 2) Mendoza, 1985:<3>; 3) Mora, 2004) <3,6>,;
1,2) Edo. de México; 3) Lago Chapala, Jalisco, Michoacan, MEXICO;

1,2,3) lagos;
1,2,3) plancténica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcidn;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Nostoc caeruleus segun Desikachary 1959

18. Nostoc coeruleum Lynghye ex Born. et Flah.

Lyngbye, Hydrophytologia danica, 201, pl. 68, fig. B, 1819; Bornet and
Flahault, Revision des Nostocacées hétérocystées, 213, 1888 ; Forti in De Tont,
Sylloge Algarum, 5: 416, 1907 : Geitler, Kryptogamenllora, 1932; I'rémy,

Cyano. cotes d'Fur., 178, pl. 59, fig. 3, 1933,
= Nostoc gregarium Thurct in Kiitzing, Species Algarum, 296, 1849.

Thallus small, up to 1 em diam,, globose, solid, pale blue-green, seldom
brownish, solitary or aggregated, not infrequently proliferated, with a firm
outer layer; hlaments densely entangled, flexuous; sheath mostly indlistinet ;
trichome 5-7 u broad, torulose; cells short, barrel-shaped or subspherical ;
heterocysis subspherical up to 10 g hroad ; spores not known.

On submerged plants, Calcutta (Martens, 1R871a, 1704 Prain, 1905, 334).

Elenkin (1938, p. 572) places this species in Sphaeronostoe (S, coerulrum
{Lyngh.) Elenk.).
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Nostoc caeruleus segiin Geitler 1930

36. Nostoe coeruleum Lyngb., Hydrophyt. Dan., 8. 201, 1819.
Exsikk.: Ranexn., Alg. BEur,, Nr. 127, 550, 745, 1360, 1453,

2174: Wrrrr.-NorpsT., Alg. exsice., Nr. 98, 1325.

Lager kugelig, bis 1 cm groB, mit fester Aullenschicht, meist
lebhaft blaugriin, seltener briunlich. Fiden dicht verflochten.
Scheiden meist undeutlich. Zellen kurz-tonnenformig oder fast
kugelig, 5—7 u breit. Heterocysten fast kugelig, bis 10 u breit.
Dauerzellen unbekannt. — In stehenden Gewissern, an Wasser-
pflanzen oder freischwimmend, auch auf Faulschlamm in Seen;
Europa, Nordamerika.
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Nostoc caeruleus segun Starmach 1966

I1. Nostoc coeruleum Lyngbye (rys. 812). Kolonie kuliste, gladkie,
otoczone twarda peryderma, jasno niebieskozielone, nickiedy brunat-
nawe, 5—6 mm, rzadziej do 1cm érednicy. Pochwy zwykle nie-
widoczne. Trychomy gesto skupione, 5—7 i szerokie, na korcach
niczwgzone. Komérki krétko beczulkowate albo prawie kuliste.
Heterocysty prawie kuliste, do 10 g érednicy. Spory nieznane.

Wystepuje pospolicie w wodach stojacych i wolno plynacych, na
roslinach wodnych i na dnie,

Nostoc caeruleus (wedlug Kossinskiej)
Starmach 1966

343



Nostoc caeruleus segiin Prescott 1962

Nostoc caeruleum Lyngbye 1819, p. 201
PL. 119, Figs. 10,11

Colony spherical, planktonic, 5-10 mm. in diameter, appearing as
bright, sky-blue globules dispersed through quiet water; colonial
sheath firm and tough; trichomes densely entangled; cells sub-
spherical or barrel-shaped, 5-7ux in diameter; heterocysts frequent,
subglobose or spherical, 8-10ux in diameter; gonidia apparently
never described, i

Rather uncommon in plankton of lakes with eutrophic character-
istics. Mich., Wis,

Nostoc caeruleus Lynbye
Prescott 1962
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15.2 NOSTOC COMMUNE VAR. FLAGELLIFORME

Estado actual de la especie

Nostoc commune Vaucher var. flageliforme (Berkeley et Curtis) Bornet et Flahault

1) Ortega, 1984;
1) Zacatecas, MEXICO;
1) suelo arenoso; 1) edafica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Nostoc commune var. flagelliforme segiin Frémy 1929

var, flagelliforme Born. et Flah., Révision, 1V, p. 2086, 1888. —
Thalle filamenteux ou véticulé formé de laniéres épaisses de 2-4 mm. ;

trichomes paralléles.

Hab. & {erie b,
Distr. géogr. : probublement cmnopulllu.
Alrique : Muarve, Tétuan (Pitard 1) ; Somalie {I-‘uru]l.

Alrique équatoriale frangaise : A rechercher.

La raveté en Afrique équatoriale de cette espéce, si facile a re-
connaitre et par ailleurs si commune semble mériter d’gtre signalée,

-
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Nostoc commune var. flagelliforme segiin Geitler 1930

var, flagelliforme (Berk, et Curtis) Born. et Flah., Rév. Nost. hét.
4, 8. 206, 1888,
Thallus fadenférmig, mehrere Zentimeter lang, oft nur
2—4 mm breit. Trichome parallel zu den Striingen angeordnet.

— Auf feuchter Erde, auf Sandboden ; kosmopolitisch, —
Fig. 638. -

Flg. 538. Nosloc commune var, flegelliforme, Thallus In natirlicher Grife nach elnem
Herbarexemplar (WiTTn.-NonpsT., Alg. exsice., Nr. 887). Nach GEITLER,

Geitler 1930
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Nostoc commune var. flagelliforme segin Tilden 1910

Var. flagelliforme (Berkeley and Curtis) Bornet and TFlahault. L
206, Wright, Plantae Texanac. no. 3800. Harvey. 1. c. 115 Wood. L
226. D¢ Toni. 1. c. 408, :

Farlow, Anderson and Eaton. Algae Am.-Bor. Exsicc. no. 100. 1878,
Anderson and Kelsey. Common and Conspicuons Algae of Montani. Bull.
Torr. Bot. Club. 18: 144. 1891 Collins, Holden and Setchell. I'hyc. Bor.-
Am. Fasc. 31. no. 1303. 1908.

Plant mass filiform, up to 3-4 mm. in width, firm; trichomes parallel.

Texas. On naked aluminous soil. San Fedro. (Wright). Montana.
Very common on the alkali plains about HMelena. 1t has the appcarance
of “small weather-beaten, enmangled tufts of black horschair.,” (Anderson

and Kelsey). Mexico, On sandy soil. Nazapil, Z:J;Cle(‘C{l)-‘. (Lloyd). l

s
C.
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15.3 NOSTOC COMMUNE

Estado actual de la especie

Nostoc commune Vaucher ex Bornet et Flahault

1) Ortega, 1984; 2) Durrell, 1962:<3>; 3) Kantz y Bold, 1969; 4) Cameron, 1964:<3>;
5) Evans, 1958; 6) Starks y Shubert, 1982; 7) Tiffany, 1951; 8) Aboal, 1988d:<3,4,6>;
9) Torres, 1991; 10) Sheath y Cole, 1992:<3,6>; 11) Ortega, 1972c:<4>; 12) Guarrera,
et al., 1968:<4>; 13) Guarrera y Kuhnemann, 1949:<3>; 14) Whitford, 1943:<3>; 15)
Espinosa et al., 1984:<3>; 16) Acosta, 1977; 17) Robinson y Miller, 1970; 18) Mora,
2004) <3,6>; 19) Prasad y Srivastava, 1968:<3,6>; 20) Acleto et al., 1978:<3>; 21)
Schmitter-Soto et al., 2002<3>; 22) Godinez et al., 2001:<3>;

1,11) Hidalgo, México, Veracruz; 1,11,22) Sinaloa, 9) Chiapas; 15) Morelos; 18) Lago
Chapala, Jalisco, Michoacan; 21) Yucatan; 22) Edo. de México, MEXICO; 7) Texas,
Hawaii; 2) California, 4) Arizona, 6) North Dakota; 14) North Carolina, EU; 5)
Inglaterra, RU; 8) Murcia, Alicante, Albacete, ESPANA; 10) Norteamérica; 12,13)
Buenos Aires; 13) Jujuy, Cordoba, ARGENTINA; 20) Cuzco, Lima, Junin, Ancash, La
Libertad, Cajamarca; 16) PERU; 19) Uttar Pradech, INDIA;

1,22) aguas dulces y salobres; 1,14) suelo humedo; 1,6,7) suelo, aire, Anthoceros; 2)
suelos desérticos; 4) suelos zonas aridas; 5) charcos; 8) en condiciones aerofiticas, en
lugares frecuentados por animales y por tanto muy nitrificados; 9) paredes himedas; 10)
corrientes en varios biomas; 12) t ierra himeda en orillas de lagos; 15) arrozales; 18)
lagos; 19) suelos alkalinos; 21) cenotes;
1,11,12,18,21) planctonica; 1,4,6,11,12,14,19) edafica; 8) aerofitica, en medios secos
forma lineas irregulares, retorcidas, poco visibles, tras las lluvias, las laminas se
hidratan, se extienden y adquieren una coloracidon verdeazulada parduzca; 9) subaérea,
epilitica; 10) macroalgas;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Nostoc commune segin Desikachary 1959

15. Nostoe commune Vaucher ex Born. et Flal,

Vaucher, Histoire des Conferves d'eau douce, 222, pl. 16, fig. | (mala),

1803 ; Bornet et Flahault, Revision des Nostocacées hétérocystées, 203, 1888 -
Forti in De Toni, Sylloge Algarum, 5: 104, 1907 : I'rémy, Myxo. d’Afr. éaual,
[ranc., 342, lig. 283, 1929 Geitler, Kryptogamenflora, 845, fig. 536, 537, 1932 :

Frémy, Cyano. cotes d’'Eur., 177, pl. 58, hig. 3, 1933.

= N. kurzianum Zeller, Algace collected in Arracan ele., J.o Asiatic Soc.,

Bengal, 42: 179, 1873a; Hedwigia, 12: 171, 1873,

Pl. 68, Tig. 3

Thallus firm, gelatinous, at first globose, later flattened, expanding,
undulated, membranous or leathery, sometimes irregularly torn, often per-
forated, many centimeters diam., blue-green, olivaceous or brown ; filaments
flexuous, entangled ; sheath mostly distinct only at (he periphery, thick, yellow-

ish brown, often lamellated, inside the thallus more or less distinct, but

hyaline ; trichome 4.5-6 1 broad, cells short barrel-shaped or nearly spherical,

mostly shorter or a little longer than broad, 5 p long; heterocysts nearly

spherical, about 7 p broad ; spore only once observed, as big as the vegetative

cells epispore smooth colourless.

On moist soils, rocks and in stagnant waters —wet slopes ol Wa-(ha-

Choung, Pegu, Burma (Zeller, 1873a, 179; 1873h, 171 ; Theobald, 1883, 23)

Neral ncar Bombay (Schmidle, 1900b, I61), road slimes, Calcutta (Biswas,

1925, 6), Rice felds, Faridpur and Calcutta (Banerji, 1935, 298; 1938, 98)

River Moosi and ponds, Hyderabad (Ghousuddin, 1936, 150), Shembaganur
in Madras State (Frémy, 1942, 92) : on moist logs wood in the littoral portion

of a lake, Chingleput ( !); Lahore in Pakistan (Ghose, 1919, 11),

Elenkin (1938, p. 613) includes this in Stratonostoc, S. commune (Vaucher)

Elenkin.

Nostoc commune Vaucher, germlings (after Gitler)
Desikachary, 1959
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Nostoc commune segin Frémy 1930

12, Nostoe commune Vauch., Ilist. des Conf,, p. 222 1803 ; Born,
et Thur., Noles algol., 11, p, 102, Pl 28, fig. 13, 1880 (sub nom, N, -
wiflonawm Tourn.) ; Born, o Flah., Révision, IV, p. 205, 1884,

Thalie libre, elatineusx, ferme, d'abord plobuleux, s Glalé-
difforme, finalement compose de lames ondulées-plissées, charnues
ou membrancuses, entidres ou lucinices of Lroudes, corinces it leus
superficie, érugineux, olivitre oy brun ; filinents flexueux-encheyé-
trés | gaines souvent jaunes ou brunes dans la partie externe du
thalle, incolores ot souvent indistinetes dans Iy partie interne : tri-
chomes épais de 4.5-6 s le plus souvent de 5 ry articles sphévigues-
comprimés ou dolioliformos : lictérocystes subsphérviques, épais de 7 ™
Bouvent ea séries de 2.5 i Spores inconnues, — (F ig. 283).

Hab. : terve plus on moins dénudée, dans s hois et los prairies, parfois
dunis les fussés ou Jes trous pleins d'can,

Distr. géogr. ; costmopolite,

Afrlque : Tunisie, Souss, (Burolley 1), Carthage (Hamel 1) i Algéria (Sau-
vigeau) ; Maroe, Tanger (Schousboe, Harviot, Pitard 1), Rabat (Mourret 1

loc. inéd), Fez (Mourret | loe, inéd.) ; Canaries (Barker-Webb) ; Mnlagncpr,
Phusicurs localités (Perrier de o Bithic 1 ile Hudriguulx (Dickie) ; Muurico
{Jwling. ;

Ah'iuug équatoriale frangaise : & rechercher.

Fig. 283. — Noustoc commune Vauch., d'aprés des é&chantillons récoltés
en Normandle. — Gr, : X 50D, \
Frémy 1929
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Nostoc commune segin Geitler 1929

18. Nostoe commune Vaucher, Hist. Conf. d’eau douce, 8. 222,
1803.
Zahlreiche Synonyme (dreieinhalb Seiten in pe Ton1s Syll. Alg.)!
Exsikk,: RABENH., Alg. Eur., Nr. 28, 47, 62, 486, 608, 644, 646,
050, 1158, 1438, 1703, 1834, 2150, 2160, 2285; WITTR.-
Norpsrt., Alg. exsice. Nr. 497, 589, 686, 891, 1326—28,
Lager anfangs kugelig, spiiter flach ausgebreitet, hautartig-
gallertig, faltig oder wellig, manchmal unregelmiilig zerrissen,
mehrere Zentimeter groB, meist olivengriin bis braungriin oder
gelb bis gelbbraun, mit fester AuBenschicht. Faden dicht ver-
flochten. Scheiden meist niir an der Peripherie des Lagers deut-
lich, dick und gelbbraun, oft geschichtet, oft an den Quer-
winden eingeschniirt. Zellen kurz-tonnenformig oder fast

kugelig, 4,6—6 u breit, meist kiirzer oder wenig linger als breit,
blaB olivengriin, Heterocysten fast kugelig, oft zu mehreren,
7 p breit. Dauerzellen ein einziges Mal beobachtet, so groB wie
die vegetativen Zellen, mit glatter, farbloser Membran. — Auf
Erde, Wiesen und Wegen, auch in Felslochern, oft an sehr
trockenen Standorten; gelegentlich auch am Rand von Salz-
siimpfen; kosmopolitisch. — Fig. 536, 537.

Nostoc commune, Entwicklung der Nostoc commune, Nach Geitler 1921
Hormogonien zu jungen Lagern. Geitler 1930
Nach Geitler

Geitler 1930
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Nostoc commune segin Tilden 1910

324. Nostoc commune Vaucher. Histoire des Conferves d'eau douce. 222.
pl. 16. f. 1. 1803. Bornet and Flahault. Revis. des Mostoe. Ann.
Sci. Nat. Bot. VIL 7: 203. 1888. De Toni. Syll. Algar. 5: 404

1907. |
Harvey. Nereis Boreali Americana. Part T1L 113, 114 Suppl. I1. 134
1858 (N, verrucosum Rabenh, N. arcticum Harwv.). Dickie.

Algae, Hooker. An Account of the FPlants collected by Dr. Walker in
Greenland and Arctic America during the Expedition of Sir Francis
M'Clintock, R. N, in the Yacht “Fox." Journ, Linn. Soc. Bot. 5: 86. 1801;
Notes on a Collection of Algae procured in Cumberland Sound: by Mr.
james Taylor, and Remarks on Arctic Species in General, Journ. Linn.
Soc. Bot. 9: 240. 1867 Wood. Contr. Hist. Fresh-Water Algae North
America. 32, 37. 1874 Dickie. On the Algae found during the Arctic
Fxpedition. Journ. Linn. Soc. Bot. 17: 8 1880. Campbell. Plants of
the Detroit River. Bull. Torr, Bot. Club. 13: 93 1886. Wolle, Fresh-
Water Algae U. S. 2831 pl. 197 f. 8. 1887 Bennett. Plants of Rhode
Island. 174, 1888.  Wolle and Martindale, Algae. Britton's Catalogue of
Plants found in New Jersey. Geol. Surv. N. J. 2: 606. 1880. ‘Wittrock
and Nordstedt. Algae Aq. Dulc. Exsice. no. Boo. 1Bga. Anderson and
Kelsey. Common and Conspicuous Algae of Montana, Bull. Torr. Bot.
Club, 18: 144. 1801, Smith and Pound. Flora of the Sand Hill Region of

353



Sheridan and Cherry Countics. Diot. Surv. Nebraska, ao. 1803, Saunders.
Frotophyta-Phycophyta, Flora of Nebraska. 17, 18uy, Nelson. The
Cryptogams of Wyoming. Wyonmung Experiment Station, Tenth Aun, Re-
pOTt, 5. 1900, Collins, Holden and Setchell. I'hyc. Bor-Am, Fasc, 9. no.

403. 1808, Trelease and Saunders. Plants of Yakutat Bay., Harriman
Alaska Expedition. no. 502 1800, Collins, The . Algne of Jamaica. I'roc.
Am, Acad. Arts Sci. 37: 240. 10015 Saunders. The Algae. arriman

Alaska Expedition. Proe. Wash, Acad. Sci. 3. 397. 1001. Tilden. Ameri-
can Algae. Cent. V. no. 486 1901; Collection of Algue from the Hawaiman
Islands, Hawaiian Almanac and Annual for 1002, 112, 1008 ; Cent, VI no.
581. 1902; Algae Collecting in the Hawaiian 1slands. Postelsia: The Year
Book of the Minnesota Seaside Station. 1: 160, 1002, ‘Setchell and Gard-
ner. Algae of Northwestern America. Univ. Calif, Pub. Bol i: 100, 1603.
Cellins, 'hycological Notes of the late Ispac llolden—IL Rhodura. 5: 2306,
1605, Collins, Holden and Setchell, Phye. Bor-Ani. Fasc. 23. no. 1210,
1905, Lemmermann. Algenfl. Sandwich.-Inscln. Dot Jalirl, 34: 622, 1603,
Brown. Algal Periodicity in Certain Ionds and Streams. Bull. Torr. Lo,
Clulb 35: 247. 1008 Buchanan, Notes on the Algne of Iowa. Proc. lowa
Acad, Sei, 14: 11, 1008, Collins, Holden and Setchell. Phye. DBor-Am.
Fase. 31. no. 1504, 1908,

Plaie VIII. fig. 1.

Flant mass gelatinous, firm, in the bepinning spherical, afterwards
becoming flattened, finally spreading out into undulating, folded, fleshy
or membranuceous, entire or torn, often perforated shects, leathery on the
surface, bluc-green, olive or brown in color; filaments flexuous, entangled:
sheaths usually brownish near the surface of the mass, in the interior
more or less distinct, often colorless: trichomes 4-5-6 mic. in diameter:
cells depressed spherical or barrel-shaped; heterocysts 7 mic. in diameter,
somewhat splicrical, often up to three or five in number; gonidia not known.

Arctic Regions. In scverul localities and in various stages. From sea
Ievel up 1o 1000 feet, Prevaoost Island; shores of Mayes Sound; Flocherg
Leach; Egertan Valley. {Dickie). On naked soil in bogpy pround.. A=sisi-
enee Bay, Lat. 75° g40' N. (Sutherland), Beeehey Island. ¢(Lyall). TFresh
©water.  Tort Kennedy, (Walker), Alaska, Forming thin leathery thalli
of indefinite size and shape, on damp ground. Near Glicier B‘u].'. {Saunders),
Hidden Glacier, Yaukutat Bay. June 189, (Trelease). Assuming various
shapes, from discoid thalli to flat expansions of considerable extent, on
=0il or on rocks. St. Michael. {Scrchell). Iuliuk, Unalaska. (Serchell and
Lawson). Greenland. On stones in fresh witer stream aml pools of
fzesh water. Disko Island. (Lyall). Canada. Various parts of the shores
of the Gulf, Cumberland Sound. Davis Sirait,  (Tavlor). Massachu.
setts. On steep wet rock near Winechester North Reservoir. June 1004,
{ Callins). Rhode Island. Common. (Itennettd. Connecticut. On lime-
stone. Road near Gavlordsville, October. {Holden?. MNew Jersey. On
wet ground. common. (Austin), Diripping rocks, Palisades, Bergen. (Wolle),
Maryland., On a grassy bank in sandy soil. Loch Raven, Baltimore county.
July 18o7. (Waters). Georgia. On moist ground among various plants.
Thomson, MeDuffee County. August 1908 (Bartlett). Texas, On mud
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Mats, Coedar Bayou, llarris County. (Ruavencl). Indiana. Ncur liloom-

ingron. (Brownd. Michigan. Grosse lsle, near menth of Detroit Kiver,
Suymmer of 883, (Campbell), Minnesota. (O damp ground on hillside.
Mendota, Oetober 1wo1. (Hillesheim and Lalley ). lowa. A very common

alga in the damp margins of marsiy places. lowa Chy. 1880, (1lubly ).
Ames, (Bessey, Buchanan)., Grinnell. 1004, (Fink). Lagle Grove. 1604, (Bu-
chanan). Nebraska. Un the ground and in shallow punda in o pass
petween two wel valleys, Cherry County. July 1852, (Smith and Pound).
Treguent on damp earth and in stagnant or running water. Often found
ce vering the ground for some distance in damp places, (Saunders). Kan-
gas. Atlached to bare patches of soil (Farry). Montana. “Common
thronghuut the state. On the high foot-hills  (5.000-7,000 fecet), on the
alkaline plains and in the valleys, In inundated places, where the water
i= kept warm by the sun’s rays, this Nostoc grows with marvelons rapidity,
and frequently sttains a diameter of ten inches and a half in thickness.”
Canderson and RKelsey). Wyoming. Very plentiful in small pools on
ledges of roek. Telephone Canon, Albany County. April 1807, {Nelsond.
Mew Mexico. Samia e (Fendler), Washington. Whidbey  Lsland,

(Gardner). Mexico, ' On damp soil in autumn; conmmon after rain on <

dry flats. Rio Brave (Rio Grande). (Schot), Bermudas. On the grouwnd,
Castle DPoint. February 188, (Richards). West Indies. In crusts on
sandy suil. Constant Spring. Jamaica, April 1803, (Humphrey), Hawaii.
Jn dense forest. Near Maliway House, Filawen, linwaii (Schauninsland),
Forming gelatinous, firm, flat wrinkled mas=ses on boards of lume (not
eovered by water), head of Aume. (2,300 dect). Pacific Sugar Aalill, Hama-
kua. Hawaii. July 1goo. (Tilden).

Nostoc commune
Tilden 1910
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Nostoc commune segin Starmach 1966

16. Nostoc commune Vaucher (rys. 817, 818). Koloni¢ z mocng
peryderms, z poczgtku kuliste, potem w postaci plaskich plech do
kilku em $rednicy, pofaldowanych, ciemnych, niekiedy prawie czar-

nych. Pochwy widoczne dobrze tylko przy obwodzie kolonii, 26lto-
brunatne, grube, nierzadko warstwowane. Trychomy gesto ulozone,
4—6 . szerokie, blado oliwkowozielone. Komoérki krotko beczulko-
wate albo prawie kuliste, ok. 5 i dlugie. Heterocysty prawie kuliste,
czesto po kilka razem, ok. 7 p Srednicy. Spory prawie tak wielkie
jak komorki wegetatywne, z gladka, bezbarwna otoczka, wyslgpuja
bardzo rzadko.

Wystepuje pospolicie na suchych miejscach, ugorach, brzegach
drog, stale na stepach i polpustyniach, gdzie jest niejednokrotnie
masowo zbierany na pokarm.

Nostoc commune a-c f. commune
Starmarch 1966
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Nostoc commune segin Prescott 1962

Nostoe commune Vaucher 1903, p. 222
Pl 119, Fig. 13

Plant at first a brown, globular, firm, gelatinous mass, later,
especially when growing on moist soil, becoming expanded; lobed
and clathrate; forming tough leathery layers of considerable extent
(20 em. wide). Trichomes closely entangled and intertwined, espe-
cially compact in the outer, brown, layer, less so in the colorless,
softer, inner region of the colony. Cells subglobose or barrel-shaped
4-6p in diameter, Tu long; constricted at the cross walls. Heterocysts
frequent, spherical, 7-8.4u in diameter. Gonidia the same shape and
about the same size as the vegetative cells.

On the bottom and on submerged objects; collected from depth of
20 feet in soft water lakes; on damp soil at the margin of lakes and
swamps. Mich., Wis.

Nostoc commune Vaucher
Prescott 1962

357



15.4 NOSTOC LINCKIA

Estado actual de la especie

Nostoc linckia (Roth.) Bornet et Flahault

1) Ortega, 1984; 2) Guarrera y Kuhnemann, 1949:<3>; 3) Prasad y Srivastava,
1968:<3,6>; 4) Acleto et al., 1978:<3>; 5) Pantastico y Suayan, 1975:<4>;

1) Hidalgo, MEXICO; 2) Buenos Aires, Cordoba, Jujuy, ARGENTINA; 3) Uttar
Pradech, INDIA; 4) Puno, La Libertad, PERU; 6) FILIPINAS;

1) jagiieyes; 3) suelos alcalinos; 5) arrozales;

1) perifiton; 3) edafica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracién
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Nostoc linckia segiin Desikachary 1959

5. Nostoc linckia (Roth) Bornet ex Born. et Flah.

Bornet in Bornet and Thuret, Notes algologiques, 11,86, pl. 18, figs. 1-12,
1880 ; Born. et Flah., Revision drs Nostocacées hétérocystées, 192, 1888 Forta
in De Toni, Sylloge Algarum, 5: 391, 1907 I'rémy, Myxo. d.Alr. équat. franc.,
339, fig. 276, 1929; Geitler, Kryptogamenflora, 838, fig. 528L, 1932; I'rémy,
Cyano. cotes d'Eur., 175, pl. 58, fig. 1, 1933.

Thallus varying in size, sometimes punctiform, somelimes tuberculate,
at first globose later irregularly expanding, torn, gelatinous, blue-green to
violet, or blackish green or brown; filaments densely entangled, flexuous or
highly coiled ; sheath difftuent and colourless inside, distinet only in the peri-
pheral portion trichomes 3.5 4 p broad, patle blue-green; cells short barrel-
shaped; heterocysts subspherical ;. spores subspherical, 67 p broad, 7 8 p
long, epispore smooth.

In cultures of paddy ficld soil from Thana, near Bombay (Gonzalves and
Gangla, 1949, 53); on Rhizoclonium profunda. McPherson Lake, Allahabad

.
]

(Gupta, 1956, 77) ; in a flower potin the laboratory, Rangoon (Skuja, 1949, 43).

Nostoc linckia (Roth) Born. Et Flah. (after Frémy)
Desikachary, 1959
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Nostoc linckia segiin Frémy 1929

3. Nostoe Linckia (Roth) Born. in Born. et Thur., Noles algol.,
e, I, p. 86, 'L, 28, fig. 1-2, 1880 ; Born, et Flah,, Révision, 1V,
1192, 1888.

Thalle de grandeur variable, tantét punctiforme, tantét asscz

large, d'abord globuleux, puis bientot étalé de diverses maniéres,
finalement troué, lacéré ou lacinié, gélatineux, érugineux ou tournant
souvent au violet ou au brun et méme aux deux a la fois ; filaments

fréquemment et bruscuement contournés-flexueux ; graines distinctas
& la surface du thalle, confluentes & I'intérieur, hyalines ; trichomes
€pais de 3,5-4 », d'un vert-glauque pile ; articles globuleux-compri-
mes, courts ; hélérocysles subsphériques, épais de 5-6 u ; spores i
peu prés sphériques, mesurant 6-7 X 7-8 g, & épispore lisse, devenant
brune en vieillissant, — (Fig. 276).

Hab. : caux stagnantes, dovnees ot sanogitees, oCabool G, pois ottt
Distr. géogr. : coxmopilite,
Alrigue : Mo, Tianger (Schoushoe) 3 e Cap (Ueitselig.

3
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Nostoc linckia (Roth) Born. Gr. X 600
Frémy 1929
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Nostoc linckia segin Geitler 1930

5. Nostoe Linckia (Roth) Born. et Flah., Notes alg. 2, S. 86,
Taf. 18, Fig. 1—12, 1880,

Exsikk.; WiTtk.-NogrpsT,, Alg, exsice., Nr. 691, 1331.
Lager anfangs kugelig,

festsitzend, spiter unregel-
miBig ausgebreitet und
freischwimmend, gallertig,
blaugriin, schwach violett,
schmutziggriin oder braun.
Fiiden dicht verflochten,
stark gebogen. Scheiden
farblos, nur an der Peri-
pherie des Lagers deutlich.
Zellen kurz tonnenftrmig,
3,6—4 u breit, blaB blau-
griin. Heterocysten fast
kugelig, 5—6ugroB. Dauer-
zellen fast kugelig, 6—7 u
breit, 7—8pu lang, mit

glatter, brauner Membran, — In atchéncien, aunh ua]zt?altigcn
Gewissern, anfangs festsitzend, spiiter oft in Massen an der
Oberfliiche freischwimmend; kosmopolitisch, — Fig, 528b.

') £
(.
9 ]9

Nostoc linckia, Nach Canabaeus Nostoc linckia, Nach Geitler
Geitler 1930 Geitler 1930
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Nostoc linckia segin Tilden 1910

314. Nostoc linckia (Roth) Bornet in Bornet and Thuret. Notes Algol-
- ogiques. 86. pl. 18. f. 1-12. 1880. Janczewski. Observations sur la
Reproduction de quelques Nostochinées. Ann. Seci. Nat. ‘Bat.: Vi 195 .

127. pl. 9. f. C. 1874. (N. minutissimum Jancz.). Bornet and
Flahault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VIL 7: 1092 1888.

De Toni. Syll. Algar. 5: 39I. 1907.

" Nordstedt. De Algis Aquae Dulcis et de Characcis ex Insulis Sand-
vicensibus a Sv. Berggren 1875 reportatis. 5. 1878. (N. intricatum
Menegh’:’. Setchell. Notes on Cyanophyceae.—I1. Erythea. 4: 89. 1806.
Collins, Holden and Setchell. Phyc. Bor.-Am. Fasc. 11. no. 507. i808. Bes-
sey, Pound and Clements. Additions to the Reported Flora of the State. Bot.
Surv. Nebraska. 5: 12. 190I. Setchell and Gardner. Algae of Northwest-
ern America. Univ. Calif. Pub. Bot. 1: 189. 1003. Lemmermann. Algenfl.
Sandwich.-Inseln. Bot, Jahrb. 34: 622. 1905.

Plate VI1I. fig. 1.

Colonies of various sizes, sometimes punctiform, expanded, at first
globose, soon becoming enlarged and finally clathrate-fenestrate and ir-
regularly torn, sometimes into filiform portions, gelatinous, blue-green or
violet in color, or becoming darker; filaments numerous, abruptly twisted
and flexuous; sheaths distinct near the surface of the mass, within con-
fluent and transparent; trichomes 3.5-4 mic. in. diameter, pale gray-green;
cells short, depressed globose; heterocysts 5-6 mic. in diameter, somewhat
spherical; gonidia 6-7 mic. in diameter, 7-8 mic. in length, somewhat glo-
bose, with a smooth outer membrane becoming darker with age.

Connecticut. Occurring in Lake Saltonstall, near New Haven. (Setch-
ell). “It forms thickigh sheets of a pale green color and very mutch crum-
pled. Oeccasionally some trace of its original globular shape is preserverl
znd it forms large imperfect bladders several inches in diameter.”—Setchell
South Dakota. In clear running spring water. Roberts County. (Saunders).
“At first forming small, solid spherical masses, attached to stones, weeds,
etc., finally becoming detached and forming hollow, torn, warty, dark
brown masses, sometimes 10 cm. in diameter.”—Collins, Holden: and

Setchell. Necbraska, In ponds. South Bend. (Bessey). Washington.
Floating, intermingled with other algae, on ponds of fresh water. Near
Coupeville, Whidbey Island. (Gardner). Hawaii. With Conferwva

sandvicensis and other algae in ponds. Paoa Valley, Oahu. 187s.
(Berggren). - . Eir e -

Nostoc linckia
Tilden 1910
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Nostoc linckia segiin Starmarch 1966

25. Nostoe Linkia (Roth) Bornet et Flahault (rys. 824). Kolonie
z poczgtku kuliste, osiadle na podlozu, potem nieregularnie roz-
postarte, wolnoplywajace, niebieskozielone, blado fioletowe, brudno
zielone lub brunatne. Nici g¢sto pozwijane, blado niebieskozielone.,
Pochwy bezbarwne, wyraine jedynie na obwodzie kolonii. Komérki
krétko beczulkowate, 3,54—(4,7) u szerokie. Heterocysty prawie
kuliste, 5—6 p. érednicy. Spory prawie kuliste, 6—7 szerokie, 7—8 p.
diugie, z gladka, brunatng blona.

Wystepuje pospolicie w wodach stojacych, stodkich i stonych,
niekiedy w wigkszych masach.

Nostoc linckia (wedlug Frémy)
Starnach 1966
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Nostoc linckia segun Prescott 1962

Nostoc Linckia (Roth) Bornet & Thuret 1880, p. 86
Pl 119, Figs. 14-16

Colonies firm and globular when young, becoming irregularly
expanded, clathrate, and membranous, soft in age; blue-green in
color, becoming dirty green. Trichomes much entangled, twisted.
Cells subglobose or barrel-shaped, 3—4.54 in diameter. Heterocysts
subspherical to ovate, 6—7.54 in diamcter, Gonidia subglobose;
6—7p in diameter, 7—8u long; with dark, smooth membrane.

Among clots of filamentous algae in hard water lakes; sometimes
on moist earth at margin of lakes. Mich., Wis.

Nostoc linckia (Roth) Bornet and Thuret
Prescott 1962
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15.5 NOSTOC MICROSCOPICUM

Estado actual de la especie

Nostoc microscopicum Carmichael

1) Akiyama, 1970:<5,6>; 2) Cameron, 1964:<3>; 3) Acleto, 1966:<4>; 4) Guarrera y

Kuhnemann, 1949:<3>; 5) Whitford, 1943:<3>; 6) Maya et al., 2002:<4,6>; 7)
Cantoral, 1993:<3,6>; 8) Acleto et al., 1978:<3>; 9) Montejano, 1981:<4>;

1) JAPON; 2) Arizona, EU; 3,8) Lima, PERU; 4) ARGENTINA; 6) Baja California; 7)

Huasteca, San Luis Potosi; 9) Hidalgo, MEXICO:;

1) suelo; 2,6) suelos zonas aridas; 3) en terreno permanentemente humedo, constituyen

masas de aspecto caracteristico; 5,9) rocas humedas; 1,2,6) edafica; 3,5) subaéreo; 9)

epifito;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Nostoc microscopicum segiin Desikachary 1959

16.  Nostoc microscopicum Carm. ex Born. et Flah,

‘ (Iurmichn:c'[ in Harvey, Hooker’s British Flora, 5: 399, 1833 ; Bornet and
Flahault, Revision des Nostocacées hétérocystées, 210, 1888 ; Forti in De Toni

Svlloge Algarum, 5: 413, 1907; Frémy, Myxo. d'Afr. équat. [franc., 348,
fig. 287, 1929; Geitler, Kryptogamenflora, 849, 1932,

Thallus spherical or ellipsoidal, about 1 cm diam., or only very seldom
larger, soft, but with a firm outer surface, first glistening later olivaceous or
brown; filaments loosely entangled ; sheath more or less distinet, yellowish;
trichome 5-8 i broad, blue-green, or olive-green ; cells subspherical or barrel-
shaped ; heterocysts nearly spherical, 7 p broad; spores oval, 6-7 p broad,
9-15 pu long, olivaceous, epispore smooth.

Epiphytic and on moist surfaces — Matheran near Bombay (Schmidle,
1900b, 161), Shembaganur in Madras State (Frémy, 1942, 43) ; on wet rocks,
Yadaganurva in Ceylon (West and West, 1902, 202); barks of various trees,
Rangoon, Mergui and Maymyo islands in Burma (Ghose, 1927a, 224; 1927c,
248 ; 1927d, 255 ; Skuja, 1949, 43).
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Nostoc microscopicum segun Frémy 1929

17. Nostec microscopicwn Carm. in ook., Brit. Flor., V, p. 399,
1853 § Born. et Flah., Révision, 1V, p. 210, 1888.

Thalle globuleux ou oblong, ayant rarement plus de 1 em. de
lavgze, assez mou, d'abovd vitreux, puis olivitre ou brunitre ; fila-
ments lichement enchevétrds ; gaines plus ou moins distinctes,
Jaunes, souvent confluenies et incolores ; trichomes ¢pais de 5-8 p,
bleus ou violaeds ; articles subsphériques ; hétéroeystes subsphéri-
oues, larges de 7 j 5 spores ovales, mesurant 6-7 32 9-15 4, olivitres,

4 Wegument lisse, — (Fig. 287).

Hab. : wwnsses, rochiers et trones humides,

Distr. géogr. : cosmapolile.
Alrique : Natul (Fritseh) ; Afcigque ovientale allemunide (Scliroeder).

Nostoc microscopicum Carm. Gr. X 660
Frémy 1929
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Nostoc microscopicum segun Geitler 1930

20. Nostoe mieroscopiecum Carm. sec. Harvey, in Hook., Brit.

Fl. 6, 8. 399, 1833.

Exsikk.: Rapenn,, Alg. Eur., Nr, 87, 645, 1340; WIrTR.-

Norpsr., Alg. exsice,, Nr. 1334.

Lager kugelig oder ellipsoidisch, bis 1 em grol} oder nur selten
etwas grofer, mit fester Aulenschicht, olivengriin bis braun,
Fiden locker verflochten. Scheiden meist deutlich gelb. Zellen
tonnenformig, fast kugelig, 6—8 u breit, lebhaft blaugriin oder
olivengriin. Heterocysten fast kugelig, 7 breit. Dauerzellen
oval, 6—7 u breit, 8—16 u lang, mit glatter Membran. — Auf
feuchter Erde, zwischen Moosen an Felsen, oft zusammen mit
Glococapsa alpina und Trentepohlia; kosmopolitisch.

Die Lager sind meistens mikroskopisch klein oder nur
1—2 mm groB. Die Art ist an der ZellgrtBe leicht kenntlich,
zeigt im iibrigen aber groBe Ahnlichkeit mit N. macrosporum,
mit dem sie auch manchmal zusammen vorkommt,
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Nostoc microscopicum segin Tilden 1910

330. Nostec micrescopicum Carmichacl. Harvey in Hooker's Liritish Flora.
5: 390. 1833, Dornet and Flahault, Kevis, des Nostoe. Ann, - Sei,

Nat. Bot. V1I. 7: 210, 1888, De Toni. Syll. Algar, 5: 413. 1907,

- Harvey, Nercis Borcali-Americana, Part 111, 115, 1835 Dickie. Notes
on a Collection of Algae procured in Cumberland Sound by Mr. James
Taylor. Journ. Linn. Sve, Bot. 9: 231, 1867, Farlew. Notes on the Cryp-
togamic Flora of the White Mountains, Appalachia. 3: 236, 1883 (™.
rupestre Kg.). Harvey, The Freshi-Water Algac of Maine. 1. Bull
Torr. Bot, Club. 15: 161, 1888, Bennett. 1'lants of Rhode Island, 114.
1288, Wolle and Martindale. Algue. Britton’s Catalogue of Plants found
it New Jerscy, Geol, Surv, N, J. 2: o6 1880, Collins, Holden and Setch-
¢ll. Phye. Bor-Am. Fase. 6. no. 256. 1¥07. Collins. The Algne of Jamaica.
Froe. Am. Acad. Arts Sci. 37: 240. 1901, Collins, Holden and Setchell.
Phye, Bor.-Am. Fase, 23, no. 1109, 1903, Setchell and Gardner. Alpgae of
Northwestern America. Univ, Calif. Pub. Bot, 1: 191, 1003, Collins. Algue
of the Flume. Rhodora. 6: z3o0. 1goy. West. West Indian Freshwater
Algac, Juurn., of Bot. 42: 201, 1004, Collins. Phycological Notes uf the
late Isaae Holden.—l11. Rhodora. 5: 236. 1903,

Mare V111 fig. 5.

Calonies spherical or oblong, rarely bevond 1 em. in diameter, sofr,
at first plistening, finally becoming olive or brownish: filaments loosely
entangled; sheaths more or less distinet, yellowish, “contrasting with the
generally uncolered jelly™ (Cooke): trichomes 53-8 mie. in dismeter; cells
somewhat spherical; heterocysts ¥ mie. in dinmeter, somewhat spherical:
gonidia 6-7 mic. in diameter, 0-15 mic. 1 length. oval, elive: wall of Loe
nidinm m-n'-nunth: cell contents sky blue or viclet-green.

Canada. On stones in a small stream. Dafiin's Bay. (Sutherlynd), Cumie-
berland Seound. (Taylor), Maine. In a Iake newr Houlton. (Harvey).
New Hampshire, On raocks. The “Flume.” ( Farlowd. Vermont. On wes
rocks, Ripton Gorge, September 18g6. ¢ Farlow). Massachusetts. On
rebbles in rather shallow water. Suntang Lake, Peabody. September 1802,
{Calling}, Rheode Island. Providence. (Tennert). Connécticut, Sape's
Ravine, Sulisbury, below First Falls. Oerober. {Haolden). New Jerscy.
Frequent on moist rocks, (Waolle). ‘Washington, Floating, intermingled
with other algae. Whidbey Tsland: Seatile. {Gardner), West Indies.
Oin steps into reservoir. Constant Spring. April 1803, (Humphrey). “Chan-
cery Lane Estate,” Larbados) (Howard).

Nostoc microscopicum
Tilden 1910
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Nostoc microscopicum segin Starmach 1966

6. Nostoc microscopicum Carmichael (rys. §09). Kolonie najczescicj
mikroskcpewe, kuliste lub rzadziej eliptycsne, 50—500 ., rzadziej
|—2 mm, a bardzo rzadko do 10 mm s$rednicy, oliwkowozielone lub
brunatne, otoczone (wardg peryderma. Pochwy zwykle wyraZnie
wideczne, z61te. Trychcmy luZno ulozone, jasno albo blado nicbiesko-
ziclone, oliwkowozielone, rzadziej fioletowe, 5—7—(8) i szerokie.
Komoérki beczulkowate, micjscami silnie scigte, nickiedy prawie
kuliste. Heterccysty kuliste, 7 p §rednicy, spory eliptyczne z gladka,
bezbarwng blong, 6—7 p szerokie, 9—15 p. dlugie.

Wystepuje pospolicie na wilgotnych skalich pomiedzy mchami
1 roznymi glonami oraz na glebie.

Gatunck podobny do N. macresporum, z kibrym ¢reszin wystepuje razem. RéEni
sig mnicj szerokimi komérkami.

Nostoc microscopicum (wedlug Prescotta)
Starmach 1966
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Nostoc microscopicum segun Prescott 1962

Nostoc microscopicum Carmichael (see Harvey in Hooker 1833, p. 399)
Pl. 120, Figs.5-5
Colonies minute, blue-green or 'ﬂlive—green. globose or ovoid to

somewhat irregular. Trichomes relatively loosely entangled in a
colorless mucilage. Cells globose, (4.5)-5-8y in diameter; frequently
not adjoined but loosely arranged in a series. Heterocysts subspher-
ical or ovate, 7.3x in diameter. Gonidia ovate or subspherical, 6-Tp
in diameter, 10-15u4 long; with smooth walls. Colony 1-9 mm. in
" diameter, -
Subaerial or growing on pebbles in running water or floating

and entangled among filamentous algae; common.
Mich., Wis.

Nostoc microscopicum Carmichael
Prescott 1962
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15.6 NOSTOC MUSCORUM
Estado actual de la especie

55. Nostoc muscorum C. Agardh ex Bornet et Flahault 1886

1) Forest et al., 1959:<3,6>; 2) Willson y Forest, 1957:<3>; 3) Kantz y Bold, 1969; 4)
Cameron, 1964:<3>; 5) Chapman, 1968; 6) Lund, 1962a; 7) Avila, 1985:<4>; 8)
Desikachary, 1959; 9) Tiffany y Britton, 1952; 10) Fremy, 1929; 11) Geitler, 1932; 12)
Skuja, 1949; 13) Novelo, 1985:<2,4,6>; 14) Bornet y Flahault, 1886; 15) Tilden, 1910;
16) Durrell, 1962:<3>; 17) Prescott, 1962; 18) Skuja, 1964; 19) Starmach, 1966; 20)
Whitford y Schumacher, 1973a; 21) Broady, 1979d; 22) Avila, 1989:<3,6>; 23) Sheath
y Cole, 1992:<3,6>; 24) Canini, et al., 1992:<3>; 25) Guarrera y Kuhnemann,
1949:<3>; 26) Whitford y Kim, 1971:<3>; 27) Whitford, 1943:<3>; 28) Novelo,
1998:<2,4,6>; 29) Reisigl, 1964:<3>; 30) Bicudo et al, 1975:<3>; 31) Lazaroff y
Vishniac, 1964; 32) Prasad y Srivastava, 1968:<3,6>; 33) Acleto et al., 1978:<3>; 34)
Montejano et al., 2005:<3>;

1,2) Oklahoma; 4) Arizona; 26) Colorado; 27) North Carolina, EU; 7,13,22,28)
Tehuacan, Puebla, 34) MEXICO; 32) Uttar Pradech, 18) INDIA; 23) Norteamérica,
amplia distribucion, presente en todos los continentes; 24) SUD AFRICA; 25) Buenos
Aires, ARGENTINA; 29) Alpes, AUSTRIA; 30) Santa Catarina, BRASIL; 33) La
Libertad, PERU;

1) suelos de pradera, 2) suelos cultivados y de pradera; 4,13) suelos zonas aridas; 6, 29)
suelo; formando masas gelatinosas sobre rocas y musgos en zonas frias del hemisferio
norte y en suelos humedos, musgos y sobre el nivel de marea en zonas templadas, sobre
arena cerca de la costa, en compaiiia de Microcoleus vaginatus, en orillas de aguas
termales, en suelos anegados en arrozales, en pantanos y aguas salobres, epifito de
Croton y entremezclado con Phycolinum y sobre Zizipus, entremezclado con
Scytonema sobre lodo. En cultivos de suelos de praderas templadas, suelos desérticos y
de la Antartida 7) colonias color pardo oscuro sobre musgos en sustrato arenoso, a 10
cm de la orilla de un rio, sobre suelo humedo de textura arcillosa a orillas de un rio;
22,30) suelo hiimedo; 23) corrientes en varios biomas; 24) en raices de Encephalartos;
26) lagos alpinos; 28) ambientes mixtos; 28) suelo seco; 28) charcos; 32) suelos
alkalinos;

2,2,4,7,13,22,28,32) edafica; 23) macroalgas; 24) simbiotica; 26,28) planctonica; 28)
epipsamica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Nostoc muscorum Agardh ex Bornet et Flahault 1886

Colonias jovenes pequefias, esféricas a ovoides, de pocos filamentos. Tegumento
(periderma) duro, ocre y evidente, vainas individuales en cada filamento. Disposicion
homogénea de los filamentos en la colonia con un arreglo laxo. Tricomas de mas de 40
células de largo. Células casi esféricas, de color verde azul palido, contenido
homogéneo, finamente o no granulado. Célula apical mas o menos conica, la mayoria
redonda. Heterocitos del mismo tamaifio de las células vegetativas, intercalares. Algunos
de ellos solitarios en la colonia Sin acinetos presentes. Diametro de las colonias: 75.8 -
83.1 (-700) um. Diametro de las células: 3.8 - 6.2 um. Largo de las células: 4.5 - 5.3
um. Heterocitos: 4.1 - 6.2 um. Fig. 85

Crece en tapetes, floculos filamentosos, colonias laxas; edafica, planctica y epipsamica
en ambientes mixtos, charcos y suelo seco.

Herbario:
PAP AAI1, Al a/H (cultivos de suelo), 284, 893, 1006,

La taxonomia de Nostoc utiliza las caracteristicas de los acinetos. La identificacion de
nuestro material se base en las medidas de las células y heterocitos. En la mayoria de los
dibujos y descripciones se muestran y mencionan células cilindricas, no redondeadas.
Geitler (1932) menciona que los acinetos s6lo se han observado una sola vez.

Nostoc muscorum
Novelo 1985
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Nostoc muscorum segun Desikachary 1959

14, MNostor muscorim A, cx Boen, et Flah,
Agardh, Dispositio Algar. Soeciae, H, 1812 Bornet of Flahault, Revision
des Nostoeacdes hétérooystées, 200, TREA ; Forti in e Toni, Sylloge Algarom, 5:
400, 1907 ; Frémy, Myxo. Alv. éguat. franc, 340, Tig. 281, 192%9; Geitler,
Koryptogamenflorn, 844, lig. 535, 1832,

ri. 70, Fig. 2

Thallus gelatinous-membranons, irregulnrly cxpanded, attached by the
lower surlhoe, tubercolate, dull olive or Lrown, 2.5 cm diam.; ﬁinmrllmq
densely entanglod ; sheath distinet only at the periphery of the thallus, y_:'.”-n_\'mh
brown 3 trichome 3 4 (-5} g broad ; cells short barrel-shaped to cylindrical,
up to twice as long as broad ; heteroeyats nearly spherical, -7 @ broad @ spores
oblong, many in series, 4 -8B @ broad, (7-) B-12 long, epispore smooth and
yellowish.

O mnist soil, Panchgani (Schmicdle, 1900b, } and praclelv-Tield soils from
Thana, Dahisar and Goregaon in Bombay State {(Gonzalves and Gangla,
1949, 50); Lahore in Pakistan (Ghose, 1924, 340); Rangoon in Burma
(Ghose, 1927, 223%; 1927, 11 ; Skuja, 1919, 435,

Spores have not been observed for
rcpo(rt but the material has since been identified as another i
§1932, p- 847) states that the spores have heen ()bﬂ.t'r\:'{l‘(f‘ e
Ing to note here that Banerji (1938, 98) re ')OI‘IL: l the o
his Bengal material (6-8 1 broad an’rl 8- 12.};1 Inl:q) i

Llenkin (1938 p. 595) i .
. a0, p. 2 1cludes s as : : C o £l
Elenkin (= Nostoe linckin R()lh)_u es this as a form of Stratanestor linchia (Roth)

* TR 1 !
Ghose writes it as N muscorum Kiitz,

a long time. Bristols was (he lirst
Gettler
iy once. Itis interest-
occurrence of spores in

N. muscorum (after Bornet and Thuret)
(Desikachary 1959)
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Nostoc muscorum segin Desikachary 1959

Trad. por E. Novelo.
b = e b L il ke ]

/V';w%c UShorom Afg aw-ﬁ’om ot Fh&: 5 s
(D Deas/ Machsry 1959, Cysmophyts: Tea :
Gl L s PG ey S

Talo gelslinto-mtmbrandes, cige el ST &
/o ”""?“‘i‘i“" el ﬁ?}u, ! etloere crfﬂ;f.- ;ﬁffr;jﬂf?j;:w; }:’:::: ﬂ:
%05 em dy diims by fltomsia b, dinamitte so Kt mex oo v,
_ clobrmAuvm golameall 2w fﬂ'ﬁbﬂ'ﬁaf'&: o/ Falo , ﬂ?’/‘"' a;aﬂ..m_'fﬂ.wf%a -
Fertamp 3 --yf-:.']‘_,, oLt =melry g t&adm i:urfﬂm, ,"ﬂzmﬂ.i e Cagut ao
Al vinad ; haala 2 Wt o ;ﬁwfa,,.?q, ‘otttn owrelion ) Aelitie fa., ol
-»i'-i'.,ﬁ-rxc.t-id = TR L e porme ‘,é,{,ﬂfﬂﬂ’ arte tdosis  pan rt.!.a.-d_-of et P
oty ."-n”l'Céfﬂr £7-) £ -r2u HUK"’.Fﬂ 4 "?ﬂ&/wm lisa y. e ot 0t P

- Sobar caule feme oo o d el ol Cae pao ole crdnds, .
- i Eias 24poraa o oo deolor ofiateve ofocs sor .,{,,?,, a;u?-;p-. iy Ao d pt
i-fsz-‘-'r-'ﬂﬂa sov xrpd pTopdoss , pivn 4t praleecal dpade 2o bymees Kalwe accls

(.Jcﬁ’.--r Lifrrads coures b Aew bapiedts G e/l 2ofatelice quiis /e LAl

N R PN AV N s "E". mteszasde facens ip fo-
a?_,',_{j AL /s a ngr}_; 13z, ot) l{fﬂrfm.u Ll ""'.I".M‘l"l thar ole Wdp0rtes B
AL wrc Detnl ol E?Eﬂl;? s (6~ Prodrunche 4 P-raudt i2rg0),

~Efeakery (1938 P 595 ) an t-\!-u?{, 22 e comu vnm )A)rn-pw ol

S fratonos he 1everis (#oth ) Flenkin (= Meshoe lin c/is Foly)
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Nostoc muscorum
Desikachary 1959
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Nostoc muscorum segin Frémy 1929

10. Nostoc muscorum Ayg., Disp. Aly. Suee,, p. 44, 1812 ; Born.
et Thur., Notes algol., fase. 11, p. 96, Pl. 27, fig. 1-6, 1880 ; Born. et
Flah., Révision, 1V, p. 200, 1888.

Thalle gélatineux-membraneux, irrégulidrement étalé, attaché au
substratum, tuberculeux, d'un jaune olivitre ou brunitre sombre ;
filaments flexueux, densément enchievétrés ; trichomes épais de 3-4 g,
olivatres ; articles dolioliformes-sphériques ou cylindviques presque
deux fois aussi longs que larges ; hétérocystes subsphériques, larges
de 6-T u ; spores oblongues, sériées, nombreuses, mesurant 4-8 <
8-12 u, & tégument lisse, jaunatre. — (Fig. 281).

Hab. : mousses, pierres of terre humildes.

Distr. géogr. : Furope : Autilles : Awerigque du Novd of du Swl ¢ L s
Probablement vosmopolite.

Alrigue : Algerie (Debeay) o Mavoe, Anoeeur, teree iomide (Monepet !
Toe, il 5 Angoln (Welwitseh) 5 Afvigue orientale allensmde (Esioonreel)
Le Cap (Fritzeln 3 Malagasear, Tanannvive, vienx muores (Pereier e la
Dhithies ! Qo guaal.) 3 Maueiee, dans une puissean (Jaulin),

Nostoc muscorum Ag. Gr. X 720
Frémy 1929
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Nostoc muscorum seguin Geitler 1930

15. Nostoc muscorum Ag., Disp. Alg. Suec., S. 44, 1812.
Exsikk.: Wittr.-Norpst., Alg. exsice., Nr. 500, 1335,

Lager gallertig-hautartig, anfangs - kugelig, spiter flach
ausgebreitet, faltightckerig, 2—& em im Durchmesser, schmutzig
olivengriin bis gelbbraun. Tiden dicht verflochten. Scheiden
nur an der Peripherio des Lagers deutlich, gelbbraun. Zellen
kurz-tonnenformig oder zylindrisch, 3,6—4 (selten bis b) u breit,

Fig. §35. Nostor muscorum, clugelues Trichom. Nach BonxeT-THURET aus TILDEN.

manchmal bis fast doppelt so lang wie breit. Heterocysten fast
kugelig, 6—7 pu breit. Dauerzellen linglich, 4—8 y breit, 8—12 u
lang, mit glatter, gelber Membran. — Auf feuchter Erde,
zwischen Moosen, an Felsen, auch in Thermen; kosmopolitisch, —
Fig. 636.
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Nostoc muscorum segin Novelo 1979

DATOS DE LA MUESTRS DATOS DE LA DETEAMIMNACIN
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Nostoc muscorum segin Novelo 1979
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Nostoc muscorum segin Novelo 1983

DATOS DE LA MUESTRA DATOS DE LA CETERMINACION
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Nostoc muscorum segin Tiffany y Britton 1952

4. Nostoc mugcorum C. A. Agardh. Cells spherical, barrel-shaped or ey-’

lindrie, about twice as long as broad, olive, 3—4 u in diameter; heteroeysts

more or less globose, 6-7 w in diameter: akinetes +-8 X 8=12 g, oblong, in
serics, with yeliowish smooth wall; filiunents Hexaous, densely entangled;

plant mass gelatinous-membranous, rregularly expanded, nodulate, at-

tached, dull olive or Jark-colored. PL 100, fiz. 1119,

Nostoc muscorum C.A. Agardh
Tiffany y Britton 1952
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Nostoc muscorum segin Tilden 1910

320, MNeostoec muscorum Agardh. Dispositio. Algar. Sueciac. 44. 1812. Bornet,

and Flahault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VIL 7: 200.
1888 De Toni. Syll. Algar. 5: 400. 1507.

Dickie. In Hooker, J. D. An Account of the Plants collected by Dr.
Walker in Greenland and Arctic America, ete. Journ. Linn. Soc. Bot 5:
86. 1861; Notes on a collection of Algae procured in Cumberland Sound
by Mr. James Taylor, etc. Journ., Linn. Soc, Bot. o: z41. 1867. Farlow.
Notes on the Cryptogamic Flora of the White Mountains, Appalachia. 3:
=236. 1883, Wolle, Fresh-Water Algae U. 5. 282, pl. 197 f. 35. 1887
Collins. Algae of Middlesex County. 163 1838, (Also N. collinum].
Anderson and Kelsey. Common and conspicuous Algae of Montana, Bull,
Torr. Bot. Club. 18: 144. 1801, Saunders. Pratophyta-Phyvecophyta. Flora
of Ncbraska. 18, 1804, Tilden. American Algae. Cent. IV. no. 304. 1900
West and West. A Further Contribution 1o the Freshwater Algae of the
West Indies. Journ. Linn, Soc. Bot, 34: 288, 1898- 1900, Tilden. American
Algae. Cent. VL. no. 5Bo. 190z. - Setchell and Gardner. Algae of North-
western America. Univ. Calif. Pub. Botu 1: 190. 1903. Collins, Holden
and Setchell. Phyc. Bor.-Am. Fasc. 23, no. 1110, 1993 Collins. Algae of

the Flume. Rhodora. 6: 230. 1gog; Phycological Notes of the late Isaac.

Holden.—II1. Rhodora 7: 242. 1005. Collins, Holden and Setchell. Phy«.
.Bar.-Am, Fase. 25. no. 1211. 1905. Buchanan. Notes on the Algae of Towa.
Proe. lowa Acad. Sei. 14: 11, 1008, h

Plate VII. hg. 12-14.

Plant mass gelatinous-membranaceous, irregularly expanded, adhering
by under surface, tuberculose, dull olive or dark-colored; filaments flex-
vous, densely entangled; trichomes 3-4 mie. in diameter, similar, olive;
cells spherical or barrel-shaped, or cylindrical, about twice as long as broad;
heterocysts somewhat globose, 6-7 mic. in diameter; gonidia 4-8 mic, in
diameter, 8-12 mic. in length, oblong, in a catenale series, numerous; wali
of gonﬁ’lium smooth, yellowish.

Arctic Regions, Fresh water. Port Kennedy. (Lat. 72° N.) (Walker).
Alaska. Near lliuliuk, Unalaska. July 1Bog; forming soft gelatinous lumps
and masses of various shapes, on rocks among mosses, Amaknak Cave,
Amaknak Island, Bay of Unalaska. (Setchell and Lawson). Canada.
Cumberland Sound, Davis Strait. (Taylor). In brown bunches on sides
of rock among moss. Just above high tide. Baird Point. Minnesota Sea-
side Station, Vancouver Island, British Cclumbia. August 1808, (Tilden).
Newfoundland. Signal Hill, St. Johns. July 1897. (Holden). Maine, On
sand by roadside, near seashore, in company with Microcoleus vagi
natus Harpswell. July 1904. (Collins). MNew Hampshire. On mosses.
Berlin Falls, near Shelburne. 1882, 1883 (Farlow). Massachusetts.
Malden swamp in Middlesex Fells, Newton, {(Farlow). Minnesota. On
moist ground, among mosses and liverworts. St. Louis Park, Minneapolis,
October 1go1. (Hone). Iowa. On the stems of mosses. Fayette. 1905.
(Fink}. Nebraska. On wet rocks and on the moss covering them.
(Saunders). Montana. Abundant on moss under dripping rocks. (Ander-
son and Kelsey). Washington. Moist ground just above high wate:
mark. Whidbey Island. (Gardner). West Indies. Growing on sides of
road, Fort Charlotte, St. Vincent Island.
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Nostoc muscorum
Tilden 1910
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Nostoc muscorum segin Starmarch 1966

20. Nostoc muscorum Agardh (rys. 822). Plechy z poczatku kuliste,
polem rozpostarte, skér?asro-gulnrctowntc, faliste, 2—5 cm Srednicy,
brudno oliwkowozielone, do z6ltobrunatnych. Nici gesto skigbione,
pochwy Z6ltobrunatne, widoczie dobrze tylko na obwodzie kolonii.
Komérki krétko beczulkowate lub cylindryczne, 35—4—(5) p sze-
rokie, nickiedy prawie 2 razy tak dlugie. Heterocysty prawie kuliste,

6—7 u szerokie. Spory podluine, 4—8 u szerokie, 812 @ dlugie,
z gladka, 761ta blong.

Wystepuje pospolicie pomigdzy mchami na wilgotnych skalach,
takize w cieplicach.

Gatunek cechuje sip Bestym ulodeniem trychoméw j prodluinymi sporami.

Nostoc muscorum (wedlug Kossinskiej)
Starmach 1966
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Nostoc muscorum_segun Prescott 1962

Nostoc muscorum C. A. Agardh 1812, p. 44
Pl 120, Fig.6

Colony a brown, lumpy or tuberculose membrzae, firm and
leathery when growing-on moist soil. Trichomes crowdied and much
entangled. Cells variable in shape, subcylindrical, barrei-shaped, or
subglobose; constricted at the cross walls; 3—4u in diameter, 5.4-6.5u
long. Heterocysts globose or compressed-globose, 6-7p in diameter.
Gonidia ovate, in a series, with smooth ochraceous membranes.

Occurring in swamps and in shallow water of lakes, mostly soft
water; common. Mich., Wis.

Nostoc muscorum C.A. Agardh (after Frémy)
Prescott 1962
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15.7NOSTOC PALUDOSUM

Estado actual de la especie

Nostoc paludosum Kiitzing

1) Fremy, 1929; 2) Geitler, 1932; 3) Avila, 1989:<3,6>; 4) Guarrera y Kuhnemann,
1949:<3>; 5) Whitford y Kim, 1971:<3>; 6) Whitford, 1943:<3>; 7) Stein y Gerrath,
1969;<3>; 8) Hortobagyi, 1960c:<4,6>; 9) Banderas, 1994:<6,7>; 10) Banderas,
1988:<3,6>;

3,9) Tehuacan, Puebla, 9,10) El Sol, Edo. de México, MEXICO:; 4) Buenos Aires,
Georgia del sur, Malvinas, ARGENTINA; 5) Colorado; 6) North Carolina, EU; 7)
British Columbia, CANADA; 8) HUNGRIA;

3) suelo humedo; 5) lagos alpinos; 7) aguas estancadas; 7,9,10) lagos;
3) edafica; 5) plancténica; 10) bentonica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracién
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Nostoc paludosum segin Desikachary 1959

4. Nostoc paludosum Kitzing ex Bom. et Flal,

Kittzing, Tab. Phyeologicae, 2: 1, pl. 1, hig. 2, 1850; Bornet et Flahault,
Revision des Nostocacées hétérocystées, 191, 1888 ; Forti in De Toni, Syloge
Algarum, 5 390, 1907; Frémy, Myxo. d°Alr, équat. franc., 332, hg. 275,
1929 ; Geitler, Kryptogamenllora, B30, fig. 528a, 1932,

Pl 69, Fig. 2

“I'hallus microscopically not visible, punctiform, gelatinous ; sheath broad,
colourless or yellowish brown ; trichomes 3 3.5 j broad ; cells as long as Liroad,
barrel-shaped, pale blue-green ; heterocysts broader than the vegetative cells;
spores oval, 4-4.5 p Lroad, 6 B 1 long, with smonth colourless membrane.

In rice fields, Allahabad (Mitra, 1951, 359).

Rao, (Myxophyceae of United Provinces, 111, Proc. Indian Acad, Sci.,
B., 6: 358, 1937h.) describes a form.

‘Trichome 3-4 p broad; cells 3.8-4.8 p long; heterocysts 5.0 6.4 p broad
and 6.6-8 p long; spores 4.6-6.4 ¢ broad and 6.4-10 p long,

In the stagnant water of a crop field, Benaras (Rao, C. B., loc, cit.).

The form has bigger spores.

Mitra (1951, 360) mentions of a var. major (nomen nudum) from rice field
soil from Allahabad and of a form from red soil from Vandalur necar Madras
and rom wheat field soil from near Allahabad.

N. paludosum Kutz. (after Janczewski)
Desikachary, 1959
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Nostoc paludosum segin Frémy 1929

2. Nostoc paludosum Kiilz., Tab. phye., 11, p. 1, t. 1, fig. 2, 1850 ;
Born. et Flah., Révision, 1V, p. 191, 1888,

Thalle trés petit, i peine visible & 'eeil nu, punetiforme, gélati-
teux ; filaments lichement Aexueux ; gaines amples, bulleuses § Lri-
thomes d'un vert-érugineux pdle, épais de 3-3,5 x ; articles dolioli-
brmes, i peu prées aussi longs que larges hétérocystes piles, un
ki plus gros que les articles végétatifs ; spores ovales, mesurant
I pe Crugineuses, a épispore trés minee, lisse, incolore, —
(Fig, 275).

Wab, = eoern =taizoantes, fine sor ddes sabisteatom tees aliviers,

Diste, géogr. : Paopee 3 Wawad 3 Java g Pagmsigsie 3 Austeadie ;5 e ey
MWy 2 Cdorzie da S,

Altigue : Avoves (Bolilin) 5 Nyassa, moeais (G, S, West),

Alvigue dquatoriale Frangaise @ i vechercher,

Nostoc paludosum Kutz, d’aprés Janezewski.
Frémy 1929
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Nostoc paludosum segiun Geitler 1930

3. Nostoe paludosum Kiitz., Tab. phye. 2, 8. 1, 1850.

Lager makroskopisch kaum sichtbar, punktformig, gallertig.
Fiiden looker verflochten, mit weiten, farblosen oder gelblichen

Scheiden. Zellen tonnenformig, 3—3,5 u breit, ebenso lang wie
breit, blaB blaugriin. Heterocysten etwas grofler als die vege-
tativen Zellen. Dauerzellen oval, 4—4,6u breit, 6—8pu lang,
mit glatter farbloser Membran. — In stehenden Gewiissern;
kosmopolitisch. — Fig. 528a.

Nostoc linckia, Schnitt durch den Thallusrand, Nach Frémy.
Geitler 1930
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Nostoc paludosum segun Tilden 1910

311, Nostoc paludosum Kuetzing. Tab, Phye. 2: 1. pl. 1. f. 2. 1B30, Jane-
zewski, Observations sur la Reproduction de quelques Nostochi-
nées, " Ann. Sci, Nat. Bot. V. 19: 125. pl. ¢. f. B. 1874. -Bornet and
Flahault, Revis. des Nostoc. Ann. Sei. Nat. Bot. VIL 7: 191. 1BB8,
De Toni. Syll, Algar. 5: 3g0. 1907.

Plate VI. fig. 38.

Lemmermann, Algenfl. Sandwich.-Inseln, 'Bot. Jahrb, 34: 621. 1905.

Plant mass very minute, scarcely visible to the naked eye, punctiform,
gelatinous; filaments loosely flexuous; sheaths wide, bullose; trichomes
3-3.5 mic. in diameter; cells barrel-shuped, 'equal in length to the diame-
ter; heterocysts a little larger than the vegetative cells, light-colored; go-
nidia 4-4.5 mic. in diameter, 6-8 mic. in length, oval, ‘blue-green, with a
very thin, smooth, transparent outer membrane,

Hawaii. In ditches and pools between Honolulu and "Waikiki, Oahu
1896-07. (Schauinsland).

Nostoc paludosum
Tilden 1910
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Nostoc paludocum segun Starmach 1966

3. Nostoc paludosum Kiitzing (rys. 803, 804). Kolonie mikrosko-
powe, drobne, ledwie widoczne golym okiem, do 0,5 mm érednicy,
galarctowate, bez mocnej perydermy, nicbicskoziclone lub zo6ltawe.
Pochwy szerokie, bezbarwne albo z6ltawe. Trychomy luZno lezjce,
blado niebieskozielone, (2,5—3—3,5—(4—4,5) p szerokie. Komorki
beczulkowate, rzadziej eliptyczne, do 5 i dlugie. Heterocysty kuliste
albo cliptyczne, 4—6 p szerokie. Spory eliptyczne, rzadziej prawie
kuliste, 4—4,5—(6) 1 szerokie, 6—8—(9) . dlugie, otoczone blong
gladka, bezbarwna lub brunatna.

J wf"*‘“_r'i]“j“ i’}‘ﬁimlicic w wodach stojiacych, na wilgotnych skalach
I W powierzchniowych warstwach gleby.

Nostoc paludosum (wedlug Janezewskiego)
Starmach 1966
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Nostoc paludosum segun Prescott 1962

Nostoe paludosum Kuetzing 1850, p. 1
Pl 121, Figs. 1-3

Plant a minute, oblong or subspherical colony in which a fow
trichomes are loosely or (when young) tightly coiled in a wide and
ccn})ious gelatinous investment. Cells barrel-shaped, 3—4y in diameter,
cell contents yellowish or olive-green. Heterocysts ovate, 4-5p in
diameter, 6u long., Conidia ovate, in short series; with a smooth
membrane; 4-4.54 in diameter, 6-8u long. Colony 1 mm, or less in

diameter.

In ditches and Sphagnum bogs; caught among mosses and mats
of filamentous algae. Wis.

Nostoc paludosum Kuetzing, 3 redrawn after Janczewski, ex Frémy
Prescott 1962
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15.8 NOSTOC PISCINALE

Estado actual de la especie

Nostoc piscinale Kiitzing

1) Kantz y Bold, 1969; 2) Canini, et al., 1992:<3>; 3) Margain, 1981:<4,6>; 4)
Margain, 1989:<3,6>; 5) Acleto et al., 1978:<3>;

1) Texas, EU; 2) ITALIA; 3,4) Veracruz, MEXICO; ALEMANIA, POLONIA, INDIA,

AFRICA; 5) Puno, PERU;

1,2) suelo; 2) sobre raices de Cycas; 3) charco; 2) simbiotica; 3) bentos;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracioén
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Nostoc piscinale segun Desikachary 1959

6. Nostoc piscinale Kiitzing ex Born. et Flah,

Kiitzing, Phyc. gene. 208, 1843 ; Bornet and Flahault, Revision des Nosto-
5 , : - g L4 1 - r
cacées hélérocystées, 194, 1888; TForti in De Toni, Sylloge Algarum, 5: 393,

1907 ; Frémy, M'yxn. d’Alr. équat. franc., 335, fig. 277, 1929 ; Geitler, Krypto-
gamenllora, 838, fig. 529, 1932,

Pl. 69, Fig. 3

Thallus at first globose, later bullose, or variously tuberculate, muci-
laginous or gelatinous, light blue-green, olive-green (o brown; [lilaments
flexuous, loosely entangled ; sheath distinet at the periphery ol the thallus,
brownish, dilMluent in the inner portions of hyaline; trichome 3 7 @ broad;
cells shorter or longer than broad up to nearly twice as long as broad : hetero-
cysts subspherical or oblong, 4.5 6 p broad; spores globose, 6 7 11 hroad, in
long chains, epispore simooth and hyaline with a sheatl.

On the surface of soil, near Dadar, Bombay (Beck and Zahlbruchner,
1897, 82) ; among other algae in a flower tank, Khuroobag, Allahabad (Gupta,
1956, 77).

Elenkin (1938, p. 595) includes this as a form under N, linckia Roth ( &=
Stratonostoc linckia (Roth) Elenk.).

Rao, (The Myxophyceae ol the United Provinces, 111, Proc. Indian
Acad. Sci., B, 6: 359, 1937b.) describes a form.

Trichome 4-6 p broad ; heterocysts 6.4-7.2 . broad ; spores 610 i broad.
In the stagnant water of a crop field, Benaras (Rao, loc. cit.)

N. piscinale Kutz. (after Frémy)
Desikachary, 1959
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Nostoc piscinale segun Fremy 1929

4. Nostoc piscinale Kiitz., Phyc, gen., p. 208, 1843 ; Born. et Flah.,
Révision, 1V, p. 194, 1888.

Thalle d’abord globuleux, d'un beau vert érugineux, puis bulleux
el tuberculeux, muqueux ou gélatineux, d'un vert brunatre: filaments
flexueux peu enchevétrés ; gaines visibles et brunes dans la région
externe du thalle, confluentes et invisibles i Vintérieur : trichomes
€pais de 4 y, olivatres, piles ; articles sphériques-comprimés ou pres-
que deux fois plus longs que larges ; hétérocystes sphériques ou
oblongs, larges de 4,5-6 u ; spores sphériques, épaisses de 6-T g,
disposées en longues séries, contigués, i épispore lisse, incolore, sou-
dée i la gaine. — (Fig. 277).

Hab. : flotlant dans les ennx stognantes, 2
Inlh:.{i

Distr. géogr. : toute I'Europe ; Amérique du Nord ot du Sudl :
Probublement cosmopolite,
Afrigue : Mudére (Grunow) ; Tanganiika (G. 5. West).

Afrique équatoriale francaise : & rechercher.

Nostoc piscinale Kutz,. d’apres un échantillon récolté en Normandle par de Brébisson in

herb .Lenormand. Gr. X 1200.
Frémy 1929
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Nostoc piscinale segun Geitler 1930

6. Nostoe piscinale Kiitz., Phye. gen., 8. 208, 1843.
Exsikk.: Rasenu., Alg. Eur., Nr. 266, 310, 1032, 1357, 1404,

Wrrrr.-NORDST., Alg. exsicc., Nr. 308,

Lager anfangs kugelig, spiter unregelmiBig hockerig oder
blasig aufgetrieben, gallertig, hellblaugriin, olivengriin bis braun.
Fiden locker verflochten. Scheiden nur an der Peripherie des
Lagers deutlich, braun, im Innern zerflieBend und farblos.
Zellen kurz oder linglich tonnenformig, 3,7—4 u breit, blaB-
blaugriin. Heterocysten kugelig oder ellipsoidisch, 4,6—6 u

breit. Dauerzellen kugelig, 6—8 u breit, mit farbloser, glatter
Membran. — In stehenden Gewissern, anfangs festsitzend
gpiiter freischwimmend; wohl kosmopolitisch, — Fig, 529,

¥

Nostoc piscinale, Nach Fermi
Geitler 1930
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Nostoc piscinale segun Tilden 1910

i i ’ ; d Flahault.
a15. Nostoc piscinale Kuetzing. Phye. Gen. 208. 1843. Bnmet an t
Revis. des Nostoc. Ann. Sci. Nat. Bot, VII, 7: 194. 1888, De Toni.

Syll. Algar. 5: 393. 1907.

McClatchie. Proc. Southern Calif. Acad. 1: 346. 1897, (N. rivulare).
Collins, Holden and Setchell. Phyec. +Bl:vnr.-z"i.rrl. Fasc. 8 no. 355 1807,
Richter, Sisswasseralgen aus dem Umanakdistrikt. Bib. Bot. Heft 42. 5.
1807, Collins, Holden and Setchell. Phye. Bor-Am. Fasc. 23. no. IIIT,
1903. Lemmermann. Algenfl. Sandwich-Inscln. Bot. Jahrb, 34: 622, 1005

Plate VII. fig. 2.

Colonies at first globose, light bluc-green, afterwards becoming bullose
and varicusly tuberculate, mucous or gelatinous, dark blue-green; filaments
Hlexuous, moderately entangled; sheaths distinet near the surface of the
mass, dark-colored, those in the interior confluent, transparent: trichomes
% mic. in diamecter, pale olive green: cells depressed spherical or about
twice as long as the diameter; heterocysts 4-5.6 mic. in diameter, soue.
what spherical or oblong; gonidia 6-7 mic. in diameter, globose, in a long
catenate series, approximate, with a smooth, transparent outer layer grown
together with the sheath,

Greenland. Karajak. (Richter), Canada. Pool near Bow River, Lag-
gan, Alberta. July 1901, (DButler and Polley). California. In stagnant
pool. Near Pasadena. May 18g6, (MeClatehie). Hawaii. In ditches and
pools between Honolulu and Waikiki, Oahu, 1896-g7. (Schauinsland).
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Nostoc piscinale
Tilden 1910
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Nostocpiscinale segun Starmach 1966

26. Nf:ﬂtoc Piscinale Kiitzing (rys. 826). Koloniec z poczatku kuliste
potem nieregularnie brodawkowane [lub pecherzykowato rﬂqul'.r:’
ﬁlaretowate_, .jasm} niebieskozielone, oliwkowozielone lub T]il:k_it‘:d}:

In;unatnF, Nici h_:_irm sklgbione. Pochwy widoczne wyraZnie tylko na
obwodzie kolonii, brunatne, we wnegtrzu kolonii rozplywajace sig

;m'-;';lliim'nc Kjumﬁrki blado nicbicskuzic]‘nnc, krotko lub podiuinie
4,56 1 sserokic. Spory Falt .o SIS Kuliste Tub eliptycene
v & . [a] et = . ¥
blong. pory kuliste, 6—8 u szerokie, z gladky, bezbarwngy

Wystepuje pospolicic w wodach stojacych.

Nostoc piscinale (wedlug Frémy)
Starmach 1966
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15.9 NOSTOC PRUNIFORME

Estado actual de la especie

Nostoc pruniforme C. Agardh ex Bornet et Flahault

1) Ortega, 1984; 2) Sheath y Cole, 1992:<3,6>; 3) Guarrera y Kuhnemann, 1949:<3>;
4) Acosta, 1977; 5) Acleto et al., 1978:<3>;

1) Hidalgo, MEXICO; 2) Norteamérica; 3) Patagonia, Buens Aires, ARGENTINA; 5)
Ancash, La Libertad, Cajamarca; 4) PERU;

1) jagiieyes; 2) corrientes en varios biomas; 1) perifiton; 2) macroalgas;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Nostoc pruniforme segun Desikachary 1959

1. Nostou pruniforme Ag. ex Born. et Flals,

Aggaridh, Disposito Alg. Sueciac, 15, 18125 Bornet and Flahault, Revision
des Nostocacées hétérocysiées, 213, L8 ; Forti in De Tong, Sylloge Algarum, B
418, 1907; Frémy, Myxo. d'Alr. équat. franc., 350, lig. 288, 1929; Geitler,
Kryptogamenflora, a60, fig, 548, 1932.

Thallus globose or ellipsoidal, up to the size of a hen’s cpg, olivaceous
or blue-green later blackish brown, solt and hollow inside, outer surface
leathery ; filaments lioosely entangled, radiating Tromm o contre sheath mostly
distinet, hyaline or seldom yellow ; trichome 1-G p broad, cells short barrel-
shapd or sornetimes longer than hiroad 3 heterovysts -7 p broad, suhspherical
spores spherical up L0 10 g broadd.

In cultures of soil, Lahore (Singh, H. D, 1933, 106).

Descriptions ol spores are hased on Naumann's observation, Geitler (1932)
doubts whether these may ol he only cularged vegetative cells instead of
Rpures.
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Nostoc pruniforme segun Frémy 1929

18. Nostoc pruniforme Ayg., Disp. Alg. Suec., p. 45, 1812 ; Born,
et Flah., Révision, 1V, p. 215, 1888.

Thalle globuleux, d'une grosseur atteignant celle d'un euf de
poule, olivatre ou d'un vert-érugineux foneé, devenant avee dge brun
noirvitre, assez mou en dedans, parfois ereus, i périderme coriace :
filaments assez lachement enchevétrés, vayonnants ; gaines souvent
distinctes, incolores, plus rarement jaunéitres : trichomes épais de
4-6 p ; articles globuleux-comprimés ou un peu plus longs que larges ;
hétérocystes subglobuleux, larges de 6-7 x ou parfois courts-ovales
et alors longs d'environ 6 u, larges de 7-7,5 4 ; spores (d'aprés Nau-
minn) sphérvigues, ayant jusqu'iv 10 g d'épaisseur. — (Fig. 288).

Hab. : coux tranguilles, flottant,
Distr. géogr. : Europe ; Amdérique du Nord et du Swd ; Asie mineure ;
rigions untavetiqnes.

Afrique : Muwlire (lHochstetter) ; Afvigue dquatoriale (Zalilbruchner,
Schedae, n® 265) ; Lo Cap (Fritsch).

Afrique éguatoriale frangaise : i rechercher.

Fig 288, — XNoslse praniforme Ag. d'apria en fchantilloa récalid par A,
n“.ﬁ g Allanisgne, |= herh. Lanormamd § @ disposillon Jea Olaianls Jidie
un thalle plein i deos un thalle creux § b portlon de thalle. «— Gr. 0 e, 315

B, 3 God

Frémy 1929
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Nostoc pruniforme segun Geitler 1930

40. Nostoc pruniforme Ag., Disp. Alg. Suec., S. 45, 1812,
Exsikk.: WitTR.-NoORDST., Alg. exsicc., Nr. 97, 276, 684, 1336.
Lager kugelig oder ellipsoidisch, bis hiihnereigro, mit fester
Auflenschicht, olivenfarben bis schwarzbraun oder lebhaft blau-
griun. Fiden locker verflochten, vom Zentrum ausstrahlend.,
Scheiden meist deutlich, farblos oder seltener gelb. Zellen kurz-
tonnenférmig oder etwas linger als breit, 4—6 u breit. Hetero-

Fig. 548. Nostoc pruniforme, Thalll, etwas unter natiirl. Gréfe. Naoh FREMY.

cysten 8—7 u breit, fast kugelig. Dauerzellen nach NAuUMANN
kugelig, 10 u gro. — In stehenden Gewissern, freischwimmend,
auch auf Schlamm von Seen; kosmopolitisch. — Fig, 548,

Die Dauerzellen, die NAumANN beschreibt, sind vielleicht nur
vergrollerte vegetative Zellen. Nahere Angaben iiber die Be-
schaffenheit der Wand fehlen., Die Lager sind ‘manchmal mit
Eisen imprigniert (vgl. im iibrigen NaumanN, Botan. Notiser
1924).
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Nostoc pruniforme segun Tiffany y Britton 1952

2. Nostoe pruniforme (Linnacus) C. A. Agardh. Cells compressed-spheri-
cal or a little longer than broad, 4-0 g in dianmeter; heteroeysts nearly
rounded, 6-7 g broad; akinetes spherieal, about 10 g in diameter; sheaths
often distinet, colorless to yellowish; {ilaments loosely entangled, radiating
from center of spherical colonies often reaching dinméters of several cen-
timeters, hollow at maturity, with tough outer layer, olive or dark bluu-+_
agreen, finally becoming brownish or blackish. PL. 101, figs. 1151-1153. *
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Nostoc pruniforme (Linnaeus) C.A. Agardh
Tiffany y Britton 1952
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Nostoc pruniforme segun Tilden 1910

135. Nostoc pruniforme (Linn,) Agardh. Dispositio Algar. Succiae. 45
1812, Lornet and Flahault, Kevis, des Nostoc, Ann. Sci. Nat Dot
VII. 7: 215 1888, De Toni, Syll. Algar. 5: 418, 1907,

Wood, Contr. Hist. Fresh-Waer Algae XNorth America. =8, 1872
Wolle, Fresh Water Algae. 111, Bull Torr. Bot Clul. 6: 183 1877, Rab-
enhorst. Die Algen Europas, no. 2530, 1575 . Twitchell. Hemarks on 2
Variety of Nostoc prunjforme. Joeuwrn. Cin. Soc. Nat. Hist. o: 253. 1886,
Wolle. Fresh-Waler Algae U. S. 284, 1887 Atwell, A Deep-Water Nus-
1oc, Bot. Gaz. 14: 201, 18%0, Wolle and Martindale. Algae, DBritton’s
Catalogue of Plants found in New Jersey. Geol, Sorv., N. 1. 2: Gofl 188
Johnson and Atwell, Fresh Water Algae, Northwestern University. Report
Dept. Nat. Hist, a1, 1800, Saunders, I'rotophyta-Phycophyta. Flora of
Nebraska 18 pl. 1. f. 4. @, b 1804 Tilden. List oi Fresh-Water Algac
collected in Minnesota during 1893, Minn. Bot. Studics, 1: 31, 1804; Amer-
jean Algac. Cent. 1. no, 85 18a4; List of TFresh-\Water Algae collected in
AMinnesota during 1893. Minn. Bot. Studies. 1: 2306, 1803, Collins, Holdea
and Setchell. Thyec. Bor.-Am, Fase. 2 no. 58 1505, 1. . Fausc. 14. no. 657,

1000, Setchell and Gardner, Algae of Northwestern Anferica. Uniwv
Calif. Pub. Dot. 1: 180, 1903 Collins. Phyveological Notes of the late
Jganc Holden. 11. 7t 237. 1905 Buchanan, Notes on the Algac of Jowa.

Proc. lowa Acad, Sci. 143 11, lg.mﬁ,
Pliue V111, Hig. g, 10,

Colonics spherieal, attpining the size of a hen's cgg. soft and watery
within, at length hollow, surrounded by 2 leathery outer luyer, olive or
dark blue-green, finally becoming brownish or biackish; filamenmis loosely
entangled, radinting from the center; sheaths citen distinet, coloriess, rarciy
vellowish; trichomes 4-6 mie. in diameter, cells sphierical compressed or 2
little longer than the dinmeter; heterocysis G-7 mic. in diimeter, somewhat
epherical. X

Maine, (Leidy). Connecticut, In a stagnant pucl connected with
the lower of “Twin Lakes,” mostly resting on the bottom, but attached
when voung 1o sticks, cte, growing to the dismerer wi abiout 3 em. Sahs-
bury, Litchficld County. August 1505, (Haolden ). New Jersey. In ponds,
frequent. (Waolled. Pennsylvania. In stagnant waler, Letlilehem. 1877,
Wl Tllinois. “\Vith the first pales of November and March each
year there appears wpon the shore of Lake Michigan, an abundance o

an interesting form of Nustoc,

Tt was first obeerved in 1864 by Profess
Oliver Marcy. A il

Thrown out upon the shore by the waves, it appears @5
emaull, purple and green balls or thalh.” CAtwelld, Thrown up in extensive
vwindrows”™ on the shore of Lake Michigan, Evanston, August 1804, (John-
son . Minnesota. lake Kilparrick. June 1803 floating free or attached
to water plants in artificial lake, Minncapalis, dugust a5gg, (Tilden). Iowa,
Nodules often reacling the size of a plum. (Fimkiy Very small, in pool
near Ontario, Ames, ( Buchanan i, Mebraska. 1o ~uill water, ( Saunders).

Idaho. (Twitchell ). Washington. In ditchvs of ire=h water, Near Seattle,
(Gardnerd,

Nostoc pruniforme
Tilden 1910
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Nostoc pruniforme segun Starmarch 1966

10. Nostoc pruniforme Agardh (rys. 813). Kolonie kuliste albo
eliptyczne, gladkie, 1—1,5 cm #rednicy, nickiedy jednak do 4 cm
szerokie i do 5 cm dlugie, wewnatrz migkkie, niekiedy puste, na
zewnatrz otoczone twarda peryderma, jasno niebieskoziclone lub
oliwkowe, do czarnobrunatnych. Pochwy zwykle wyraznic widoczne,
bezbarwne, rzadziej zéltawe. Trychomy luZzno ulozone, radialnie
odchodzace od centrum ku obwodowi, 4—6 i szerokie. Komérki
krétkie, beczulkowate lub nieco wydluZone. Heterocysty prawie
kuliste, 6—7 . §rednicy. Spory kuliste, ok. 10 ;= szerokie.

Wystepuje pospolicie w stawach i jeziorach, na dnie lub w plank-
tonie.

Nostoc pruniforme (a, b wedlug Kossinskiej, ¢ — wedlug Frémy
Starmach 1966
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Nostoc pruniforme segun Prescott 1962

Nostoc pruniforme C. A, Agardh 1812, p. 45
Pl. 120, Figs.7, 8

A spherical or ovate colony of loosely entangled or sometimes
radiating trichomes inclosed in a copious and firm gelatinous matrix;
olive-green when young and changing to a black-olive in age. Cells
spherical or compressed-spherical to barrel-shaped; 4-6-(7.5)y in
dFi‘ameter, 4Ty long; cell contents blue-green or gray-green. Hetero-
cysts globose or compressed-globose, 6-7x in diameter. Gonidia
spherical, about 104 in diameter,

This species is common in hard water lakes and slow-Howing

streams, rare on recently inundated soil and on moist earth from
which the water has receded. The colonies often appear as marble-
like bodies scattered over the bottom among submerged. grass,
reeds, ete., sometimes in large numbers so that one can scoop them
in double handfuls. Although the average size is 1-2.5 cm., the
colonies may attain a diameter of 5 cm. Not infrequently they are
mistaken for reptile eggs.
Mich. Wis.

Nostoc pruniforme D.A. Agardh
Prescott 1962
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15.10 NOSTOC PUCTIFORME

Estado actual de la especie

Nostoc punctiforme (Kitzing) Harriot 1891

1) Samano, 1948:<4>; 2) Akiyama, 1970:<5,6>; 3) Akiyama, 1973; 4)
Ortega, 1984; 5) Kantz y Bold, 1969; 6) Aboal, 1989b:<3,6>; 7) Aboal,
1988d:<3,6>; 8) Fremy, 1929; 9) Geitler, 1932; 10) Avila, 1989:<3,6>;
11) Canini, et al., 1992:<3>; 12) Guarrera y Kuhnemann, 1949:<3>; 13)
Whitford, 1943:<3>; 14) Hortobagyi, 1960c:<4,6>; 15) Mora, 2004)
<3,6>; 16) Prasad y Srivastava, 1968:<3,6>;

1,4) Tuxtepec-Oaxaca; 10) Tehuacan, Puebla; 15) Lago Chapala, Jalisco,
Michoacan, MEXICO; 2,3) JAPON: 5,7) Murcia, ESPANA: 5) Texas, Hawaii,
13) North Carolina, EU; 11) VENEZUELA; 12) Buenos Aires, Georgia del
sur, ARGENTINA; 14) HUNGRIA; 16) Uttar Pradech, INDIA;

2) suelo; 1,4) pantano, aire; 3) dunas de arena; 7) cursos de agua
alcalina dulce relativamente eutrofizada; 10) suelo hiumedo; 15) lagos;
16) suelos alkalinos;
7) sobre algas filamentosas; 10,16) edafica; 15) plancténica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracioén
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Nostoc punctiforme segun Desikachary 1959

9. Nostoc punctiforme (Kiitz.) Hariot
oni, Sylloge Algarum, 388, 1907;

J. de Bot,, 5: 31, 1891 ; Torti in De T
274, 1929 ; Geitler, Kryptogamen-

Frémy, Myxo. d’Afr. équat. franc., 331, fig.
flora, 834, 1932.

— Nostoe hederulae Mencghini in Kiitzing, Sp.
and Flah., Revision des Nostocacées hétérocystées,

Alg., 287, 1849; Born.
189, 1888.

PL 69, Fig. 1
up to 2 mm diam., scattered or confluent, attached;
sheath delicate, hyaline, mucous; tri-
I-shaped or ellipsoidal, blue-green ;

Thallus sub-globose
filaments fexuous, denscly entangled;
chome 3-4 p broad, cells short barre

heterocysts 4 6.5 i broad; spores subspherical, or oblong, 5-6 p broad and
5-8 p. long, epispore thick and smooth.

Mahaluxmi, Bombay (Schmidle, 1900b, 161) with other algac in a pool
in Kodaikanal ( !).

The Kodaikanal alga is slightly different, trichomes 2.6-3.9 (5.2) p broad,
heterocysts 2.6 p broad, spore subspherical 3.9-6.6 p. diam. '

N. punctiforme v. populorum (after Geitler)
Desikachary
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Nostoc punctiforme segun Frémy 1929

1. Nostoe punctiforme (Kiitz.) Ilariot, Journ, de Bot, V, 1891,
p. 31 ; Born. ct Flah., Révision, IV, p. 189, 1888 (sub nom. N. Hedc-
ruluc Menegh.).

Thalles subglobuleux, i peine visibles & I'eil nu, larges de
0,2 mm. au plus, épars ou confluents, adnés ; filaments flexueux, trés
@rrés, Lrés élroilement enchevélrés | gaines mugueuses, hyalines ;
wichomes épais de 3-4 5, d'un vert-éragineux foneé, trés difliciles
1 discerner, appivvitizsant conmme des Aphaaocageo i cellules tres
grvées 5 articles globuleux-déprimeés ou elliptiques ; hétérocystes
autis e 16,5 g, incolores ; spores subsphicriques ou oblongues, mesu-
pil 56 4 3-8 g, i Cpispore cpaisse, lisse, a contenu finement granu-
eux, d'un Jaunc-olivitee pide. — (g, 271).

Hub, : cpiphyvte sor les Lewoa ol alantees vepetans supiatiues 5 oemlo-
vt ale plosienrs Lichiens et des racies des Cyealees el des Gueonere
i s bes pavois des bassios oo e sae B teeee iooide,

Distr. géogr. : Favopre 5 Awecigoe e Nood e do Sl 5 Hawsirn 5 Sannoa,
Probiblerent vosppidite,

Alrigue : Ncores (Bohlog @ Nebgue ovientale allewoule (Esoeely 5 Le
Cap, =ur s Cladoplivra (Fritschi).

Fie "74 — Nustoe panctiforme (Killz) Haviot, d'aprés un échantillon e
Beneghinl  (aub nont Awabaeme chalnbew § ancthystee Kiitz) récolté &
Padoue of délerming par Dornet tn herd. Lenormand : g coupe d'un thalle ;
b, purtlon de trichome sporifére. — Gr. @ o, X 360 5 b, w1200,

Frémy 1929
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Nostoc punctiforme segun Geitler 1930

1. Nostoe punetiforme (Kiitz.) Hariot, Journ. de Bot., 8. 31, 1891.
Syn.: Nostoc Hederulae Menegh., in Kiitz., Sp. Alg., S. 287.
Exsikk.: WrrTr.-Norpst., Alg. exsice., Nr. 1330, 1337, 1338.
Lager rundlich, klein, festsitzend, Fiden sehr dicht ver-
flochten, oft kaum erkennbar. Scheiden eng, farblos. Zellen
kurz tonnenformig bis ellipsoidisch, 3—4 u breit, blaugriin.
Heterocysten 4—86,56 u groB. Dauerzellen fast kugelig oder ling-
lich, 5—8u breit, 5—8u lang, mit glatter, farbloser Mem-
bran, — In stehenden Gewiissern an Wasserpflanzen und in
den Schleimgingen und Interzellularen von Gunnera-Arten.

Die Zellen konnen sich abnormerweise isolieren und teilen,
ohne Faden zu bilden (Chroococcalen-Stadium). Obdiefreilebenden
Formen mit den in Gunnera-Arten lebenden identisch sind, ist

nicht sicher. Die in den Wurzeln von Cycas-Arten lebende Blau-
alge ist besser zu Anabaena zu stellen (Anabaena Cycadeae).

Es ist sehr wahrscheinlich, daB der dichte Wuchs ein
bloBes Stadium vieler verschiedener Arten ist, d. h. also,
dal als N. punctiforme recht verschiedenartige Dinge zusammen-
gefaBt werden. DawrLow (Arch. Russes Prot. 6, 1927) hat in

Kulturen mehrerer aus Flechten geziichteter Formen ein
wpunctiforme''-Stadium erhalten. Ich kann diese Beobachtungen
an Kulturen von N. Linckia, sphaericum und verrucosum be-
stitigen. Auch an Freilandmaterial kann man manchmal beob.-
achten, daB Jugendformen von Arten, welche im Alter ganz
anders aussehen, ,punctiforme’-Wuchs besitzen. Da es mog-
licherweise Pflanzen gibt, die immer dicht wachsen, muB
die Art vorliufig aufrecht erhalten bleiben.
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Nostoc punctiforme segin Tilden 1910

310. Nostoc punctiforme {Kuetzing) Hariot. Le Genre Polycoccus Kuet-
zing. Morot. Journ. de Bot. 5: 29. 18g1. Reinke. Zwei parasitische
Algen. Bot. Zeit. 37: 473. pl. 6. f. 1-5. 1870. (Anabaena cy-
cadearum Reinke). Bornet and Flahault. Revis. des Nostoc.
~Ann, Sci. *Nat. Bot. VIIL. 7: 189 1888, (N. hederulae Menegh.).
Sauvageau. Sur le Nostoc punctiforme. Ann. Sci. Nat. Bot. VIIL
3: a67. pl. 17. 1897. Pampaloni. I1 Nostoc punctiforme nei suoi rap-
porti coi Tubercali Radicali delle Cicadee. Nuovo Giornale Bol
Iial. N. S. 8: 626. pl. 5. 1po1. De Toni. Syll. Algar. 5: 348, 1907.
Schneider. Mutualistic Symbiosis of Algae and Bacteria with Cycas
revoluta, Bot. Gaz. 19: 25. pl. 3, 4. 1804 Tilden. American Algae. Cent.
11. no. 171. 1866; List of Fresh-Water Algae collected in Minnesota during
1896 and 1897. Minn, Bot. Studies. 2: 27. 1808, Life. The Tuber-like
Rootlets of Cycas revoluta. Bot. Gaz. 31: 265. 190L Lemmermann, Al-
genfl. Sandwich.-Inscln, Bot. Jahrb, 34: 622. 1905. Buchanan. Notes on
the Algae of lowa. Proc. Jowa Acad. Sci. 14: 12, 1908,

Plate V1. fig. 35-37-

Colonies small, somewhat globose, scattered or confluent, adnate;
filaments flexuous, very denscly entangled; sheaths close, transparent, mu=
cous; trichomes 3-4 mic. in diameter; eells depressed spherical or elliptical;
lieterocysts 4-6.5 mic. in diameter, transparcnt; gonidia somewhat spherical
or oblong, 5-6 mic. in diameter, 5-8 mic. in length, with thick, smooth,
outer membrane; cell contents finely granular, light olive green.

Minnesota. In roots of Cycas revoluta University Plant House,

Minnecapolis. December 1896, (Tilden). lowa, In nodular thickenings on

the roots of Cycas revoluta, Greenho
O . use, Ame
Hawaii. “Sandwich Islands.” 1Bg6-g7. (Schauinsland). s

Nostoc punctiforme
Tilden 1910
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Nostoc punctiforme segun Starmach 1966

2. Nostoc punctiforme (Kiitzing) Hariot (rys. 800—802). Kolonie
mikroskopowe, drobne, nieregularnie kuliste, écifle przyklejone do
podloza, ok. 200 p Srednicy, niekicdy wydluZzone, Pochwy bezbarwne,
wiskie. Trychomy gesto poplgtane, bardzo liczne, trudne do wy-
roZznienia w ogdlne] masie komorek, niebieskoziclone, 2,4—4.4

(rzadzicj 2—5,7 1) szerokie. Komdrki krotko beczulkowate lub
cliptyczne. Helerocysty 4—6,5 p szerokie, mnicj wigeej kuliste. Spory
prawic kuliste lub wydluzone, z gladka, bezbarwna blona, 5—6 i
szerokie i 5—8 i dlugie.

Wystepuje w wodach stajacych, na rolinach wodnyeh i na glebach,
a takze w kanalach Sluzowych i przestrzeniach migdzykomérkowych
rodzaju Gunnera oraz w porostach.

Nostoc punctiforme (wedlug Danilowa)
Starmach 1966
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Nostoc punctiforme segun Prescott 1962

Nostoc punctiforme (Kuetz.) Hariot 1891, p. 31
Pl 121, Figs. 4,5

A small, usually attached, colony of very compactly entangled
trichomes in a colorless, soft mucilage; the linear arrangement of
the cells frequently not discernible. Cells compressed-globose, 3.2-4u
in diameter. Heterpcysts globose, 4.5-6u in diameter. Gonidia ovate
or oblong; 5-6x in diameter, 5-8. long.

Attached to large filamentous algae and to leaves and stems of
submerged aquatics in hard water lakes. This species also occurs
as an endophyte or a symbiont with lichens and some cycads. Mich.,,
Wis. .

Nostoc punctiforme (Kuetz.) Hariot (redrawn from Frémy.
Prescott 1962
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15.11 NOSTOC SPHAERICUM

Estado actual de la especie

Nostoc sphaericum Vaucher

1) Aboal y Llimona, 1989:<3>; 2) Aboal, 1989b:<3,6>; 3) Aboal, 1988d:<3,4,6>; 4)
Guarrera y Kuhnemann, 1949:<3>; 5) Whitford, 1943:<3>; 6) Schlichting, 1969:<3>;
7) Acosta, 1977; 8) Reisigl, 1964:<3>; 9) Acleto et al., 1978:<3>; 10) Becerra,
2006:<4,6>; 11) Mohsen y Bokhary, 1969:<3,6>;

1) Jaén, Albacete, Murcia, Alicante; 2) Murcia; 3) Murcia, Albacete, ESPANA; 4)
Cérdoba, Buenos Aires, ARGENTINA; 5) North Carolina, EU; 6) TAIWAN; 9) Puno,
Ancash, LA Libertad, Cajamarca; 7) PERU; 8) Alpes, AUSTRIA; 10: Quintana Roo (El
Edén), MEXICO; 11) ARABIA SAUDITA;

1) rio; 3) en cursos de agua dulce con ligeras muestras de eutrofia; 3) sobre plantas
acuaticas, especialmente caroficeas y briofitas; 5) en madera sumergida; 6) aire; 8)
suelo; 10) humedales;
1,5) bentos; 6,10) aerofitica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracion
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Nostoc sphaericum segin Desikachary 1959

99, MNostoc sphacricum Vancher ex Born. et Flah.

Vaucher, Histoire des Conlerves d'ean douce, 223, pl. 16, fig- 2, 1803,
fornet and Flahault, Revision des MNostoeacées, hétérocystées, 208, 1888 ; Forti
in De T'oni, Sylloge Algarum, 5: 40, 1907 ; Frémy, Myxo. d'Alr. équat. franc.,
345, lig, 204, 1929; Geitler, Hu,';:-lngmm-.nﬂnr:-.. #50), fig. 539h, 19323 Frémy,
Cyano, cotes A", 177, pl. 59, hig. I, 1933, non Menegh.

Thallus free, globose, 1-15 mm diam., later irregularly plicate-tuber-
culate, thick, sometimes 67 cms in diam., olive-greei, yellow or violel brown,
with firm outer layer; hilaments Mexuous, densely entangled } trichome 4
varcly 5 u broad; cells compressed spherical or harrel-shaped ;. heterocysis
(4 ) 6 p broad, sub-spherical | spores oval 5 (4-6) p broad, 7 (6 8)  long,
epispore thick and brownish.

On moist soil, in cultures of Usar soil, uncultivated and cultivated rice
and wheat fields and in stagnant picces ol water _ Neral near Bombay
(Schmidle, 1900, 161), Caleutia ( Biswas, 1925, 7: Banerji, 1938, 48y, Shem-
baganur (Frémy, 942, 22), and Allahabad (Mitra, 1951, 359,362) and on
moist rocks near water falls, Courtallum ( !).

The Courtallum alga shiws @ grealer range of dimensions (cells 3.5 5.2
(-6) w broad, up to 10.5 1 long; heterocysts 5.2-6.6 p broad; spores 5.2-7.9
(-9.2) p broad and 11.8-19.7 p long.

Flenkin includes this in Stratonostoc (S, commine (Vaucher) Elenk.).
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Nostoc sphaericum segin Frémy 1929

14. Nostoc sphaericum Vauch., Hist. des Conf., p. 223, 1803 ;
Born. et Flah., Révision, 1V, p. 208, 1888.

Thalle libre, assez longtemps globuleux, large de 1-15 mm., puis
irrégulierement plissé, tuberculeux, épais, large au plus de 6-7 em.,
bleu foncé, jaune ou violet-jaunatre, plein, i périderme ferme ; fila-
ments flexueux, densément enchevélrés ; trichomes épais de 4 (rare-
ment -5) u ; articles sphériques-comprimés ou dolivliformes : hété-
rocystes subsphériques, larges de 6 x ; spores ovales, mesurant
B X T u, & tégument épais, lisse, brunitre. — (Fig. 284).

Hab. : mousses, rochers et trones humides, parfois dans les caux tran-
quilles el particulicrement dans les trous remplis temporairement par les
eaux e pluie,

Dislr, géogr. : cosmopolite,

Alrique : Tunisiv, Sousse (Burollet 1) ; Muroe, Fez {(Mourret ! loe, indl.),

Tunger (Pitund) ; Afcigue orientale allemande (Scluoeder) 3 Madagascar,
Muassif de 'Amdringitra et Tananarive (Pervier de la Bathie 1),

Fig. 281, — Nostoe sphacricnm Vaueh. @ o el b Jeunes thalles ; ¢, pore
tlon de thalle bien développe, — Gr, : % 400,

Frémy 1929
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Nostoc sphericum segin Geitler 1930

23. Nostoe sphaericum Vauch., Hist. conf. d’eau douce, 8. 223,

1803.

Exsikk.: RaBenn,, Alg. Eur., Nr, 73, 288, 489, 636, 2175;

Wirre.-Norpsr,, Alg. exsico., Nr. 09, 685,

Lager anfangs kugelig, bis kirschgroB, spiter unregelméBig
gelappt und mehrere Zentimeter groB, olivengriin, gelb bis
violettbraun, mit fester AuBensohicht. Fiden dicht verflochten.
Zellen kurz-tonnenférmig oder fast kugelig, 4 u, seltener bis 5 u
breit. Boheiden meist fehlend. Heterocysten fast kugelig,
6 u breit, Dauverzellen oval, 5x breit, 7 # lang, mit glatter,
braunlicher Membran. — Auf feuchter Erde, zwischen Moosen,
in stehenden Gewiissern an Wasserpflanzen ; in den Atemhshlen
und Blattdhrchen von Lebermoosen (Blasia, Pellia u. a.);
kosmopolitisch, — Fig. 530b.

] iy
1

([ JeS
r”_ EE ‘...
e

3

ﬁ' ':1-'

J;;"

£}

Nostoc sphaericum, Larger in nat. Grobe. Nach R. Wettstein
Geitler 1930
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Nostoc sphaericum segin Tilden 1910

i Faucher. Tlistoire des Contorves o cady G0pUSs. =<

oy No::;'n‘c’;?‘;.‘:rl‘c‘:;:ﬁ? nll:frn-:-t and Flabauln, Hevis des Nostoee. Ann,
Scli, Wat. Dot VI 5 208 1888, De Toeoi Syll. Algar. 3: 400, 1007,

Woaed, Contr, 1list, Fresh=-Water Alzac North Amerien. 30, 1872
Campbell, Plants of the Detroit River, Bull Torr, Dot. Cluk., 13: 03 '53“
wWolle. Fresh-Water Algac U. 5. 283 pl. 107, & 18-20. 11-'6_54:. Collins,
Adgae of Middlesex Connty, 14, 1883 Bennet. Mants of Rhode Tsland.
114. 1888 Woalle and Martindale, Alpac. Lininen's Catalogue of FPlants
found in New Jersey. Geol. Surv. N, I 2: fedy 18, Anderson and Kel-
sey, Common anmd Conspicucus Algae of * -7 na Bull. Torr. Bot. Club.

18: 144, 1801, West and West., On =ome Ireshwater Alguae from the
Woest Indies. Journ. Linn, Soc. Dot jo: 206, 15035, Collins. Algac. Flora
of the Blue Flills, AMiddlesex Fells, Stony Brook and Beaver Lrook Keser-
vations of the Metropobian 'ark Comnmnis=ion, Muassachusetls, 128, 1500,

Tilden. Amverican Algac. Cent. 111 nw. 201, 188, Collins, Holden and
Setchell, Phyc. Bor.-Am. Fase. 16, no. 755 1900, Bessey, Pound an.d

Clements, Additions to the Reported Flora of the State. Bot, Surv, MNe-
Lraska., 5: 12, 1g9o01. Lilden. American Algue. Cent. V1. no. 582, 1902,
Setchal]l and Gardner. Algae of Northwestern America. Univ.: Calif. Puls.
Hot, 1: 101, 1403 Collins, Holden and Setchell. 'hye. Bor-Am, Fase
30, nu. 1453 1p08, Buchanan. Notes on the Algae of lowa. Proc. lowa.
Acad. Sei. 13: 11. 1008,

Mate V11 ng 2.

Colonies free, spherical 1-13 mme in diameter, finally becoming  ir-
rogularly plicate-tuberenlate, thick, sometimes O-57 em. in diameter, solid,
surrounded by o firm couter Jayer, olive green, sellowizsh or violet, be-
coming brownish; filaments Nexuous, densely entangled; trichomes 4 rarely
5 mic, in dizmeter; eells spherical compressed or barrel-shaped; heterocysts
O mic. in diameter, somewhat spherical; gonidin 3 mie, in dinmeter, 7 mic.
i length, oval; wall of gonidiom theck, amooth, beeoming browmsh,

Alaska. On dripping rocks among mosses, Amaknak 1sland, Lay of
Unalaska., (Setchell and Lawson ). Maine. Minute colunics free, among
varivus algae, in salt marsh pools. Harpswell. July 1905 (Collins).
Massachusetts. ln minute Dblackish or greenish rounded niasses on wet
rocks, near the Cascade. Melrose, Middlesex  Fells, (Collins), Rhode
Island. Providence. (Bennet). MNew Jersey. Abundami on wet rocks,
(Wolle). Pennsylvania. Adhering to mosse= and twigs in the water.
Spring Mills, near Philidelphia, (Woud), MNorth Carolina. Un wet rocks
with moss. Tryon. Mareh 1897, (Green), Michigan., Grosse lsle. Near
mouth of the Detroint Kiver. Sumimer of 18835, (Camplbeld). Minnesota.
Among mosses on cliff overbanging stremm, Dxlles of the St Louis River,
Fond du Lae, near Duluth, August 1got. (Tilden). Iowa. lowa City.
(Hobby). Ames. (Besscy). MNebraska, On soil in grecnhouse. Lincoln,
{Bessey). Montana. Damp rocks in shady ravines, (Anmderson amd Kel-
sry . West Indies. On damp wall of damy in Sharp's River, 5t Vineent,
May 180z, (LEllot).

Nostoc sphaericum
Tilden 1910
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Nostoc sphaericum segin Starmach 1966

15. Nostoc sphaericum Vaucher (rys. 816). Kolonic z poczatku
kuliste, osiagaja wielko§é wisni, potem nieregularnie placiaste, wiel-
koSci kilku cm, oliwkowozielone, zélte, lub fioletowobrunatne,
z mocng zewngtrzna peryderma. Nici gesto splatane, pochwy zwykle
niewidoczne. Komorki krotko beczulkowate albo prawie kuliste,
4—5 p. szerokie. Spory owalne, 5 szerokie, 7 p dlugie, z gladka,
brunatna blong. 7

Wystepuje pospolicie na wilgotnej ziemi, niekiedy rowniez w wo-
dach stojacych, na roélinach wodnych oraz w komorach powictrznych
i rurkach lisciowych watrobowceow (Blasia, Pelia i in.).

Nostoc sphaericum ( wedlug Wettsteina)
Starmach 1966
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Nostoc sphaericum segin Prescott 1962

Nostoc sphaericum Vaucher 1503, p. 225
PL 121, Figs. 6-9

A globose or tubercular, olive-green colony when young, becoming
flattened and somewhat membranous and brown in age; trichomes
densely entangled; cells globose, 4-5u in diameter; heterocysts
spherical, 7.4x in diameter; gonidia solitary or in very short series
(3-4 together), ovate, 5-7u in diameter, 10x long, with a smooth
brown wall.

The colonies become as much as 56 em. wide under favorable
conditions. The species should be compared with N. pruniforme, an
aquatic species, but one which sometimes appears in the same habi-
tats as N, sphaericum.

Growing on soil at the margins of lakes; in marshy places among
grasses; in thalli of Ricciocarpus. Mich., Wis.

Nostoc sphaericum Vaucher
Prescott 1962
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15.12 NOSTOC SPONGIAEFORME

Estado actual de la especie

Nostoc spongiaeforme Agardh ex Bornet et Flahault

1) Samano, 1948:<4>; 2) Ortega, 1984; 3) Kantz y Bold, 1969; ,
1,2) Tuxtepec-Oaxaca; 2) Veracruz, MEXICO; Texas, EU

1,2) pantano; 2) suelos humedos; 3) aire, suelo; ;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Nostoc spongiaeforme segun Desikachary 1959

8. Nostoc spongiaeforme Agardh ex Born. et Flah.

C. Ag., Syst. Alg. 22, 1824; Bornet and Flahault, Revision des Nosto-
cacées hétérocystées, 197, 1888; Forti in De Toni, Sylloge Algarum, 5: 397,
1907 ; Frémy, Myxo. d’Alr. équat. franc., 337, fig. 279, 1929 ; Geitler, Krypto-
gamenflora, 839, fig. 531, 1932 (non Tilden).

Thallus at first globose, gelatinous, later expanding, verrucose, bullose,
light blue-green, violet or brownish, filaments fexuous, loosely entangled;
cheath diffluent in the inside, more or less distinct along the periphery, yellow-
ish brown: trichome about 4 g broad, blue-green to violet; cells partly
cylindrical and up to 7 p. long, partly short barrel-shaped ; heterocysts sub-
spherical or oblong, 7 8 p. broad, somewhat longer than broad ; spores oblong,
6-7 p broad, and 10-12 p long, epispore smooth, at first colourless, later
yellowish.,

In soils, Lahore (Singh, H. D., 1933, 106) ; on moist rocks in the river
Gandack, Muzaflarpur in Bihar (Rao, G. S., 1939, 147), Shembaganur in
Madras State (Frémy, 1942, 22); free floating in a tank, Rangoon, Burma
(Skuja, 1919, 43).

Rao and Skuja give an idea of the variation in the species. Rao’s specimens
are narrower (cells 3.5 4 p broad; heterocysts 4-6 p. broad and 6-10 p long;
spores 6-8 ¢ broad and 8-10 p long). Skuja’s Rangoon alga differs from the
type in the somewhat thinner trichomes and in the colourless spore membrane
(trichome 2.7 3.5 p broad; heterocysts 4-5 p. broad and 7-8 p long; spores
round or oval, up to 7 g broad and 8 10 p long).

Elenkin (1938, 595) includes this species as a form, L spongiaeforme
(Ag.) Elenkin, under Nostoc linckia ( — Stratonostoc linckia (Roth) Elenkin).

Rao, C. B., (1936, 170; 1937b, 359) described two varieties, var. fenue
(Pl. 68, Fig. 2) (tenuis of Rao), and var. varians both [rom Benaras (Pl 79,
Fig. 3). Var. tenue rescmbles the Rangoon alga in many characteristics. The
two varietics are scarcely distinguishable from each other.
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Nostoc spongiaeforme segin Frémy 1929

7. Nostoc spongiaeforme Ag., Syst. Alg., p. 22, 1824 : Born. el
Flah., Révision, 1V, p. 197, 1888.

Thalle gélatineux, d’'abord globuleux, puis étalé, Verrugueus,
bulleux, d'un violet érugineux ou brunitre i filaments flexueux assez
lachement enchevétrés ; gaines plus ou moins distinctes, d’'un jaune
brunitre i 'extérieur, confluentes et indistinetes a Vintérieur ; tri-
chomes érugineux ou violacés, épais de 4 4 environ, formeés de deux
sortes d’articles, les uns eylindriques, ayant jusqu'a 7 x de long, les
autres dolioliformes ou sphériques-comprimés ; hétérocystes globu-
leux ou oblongs, larges de 7-8 u ; spores oblongues, distantes, mesu-
rant 6-7 XX 10-12 u ; épispore lisse, devenant jaune-brunatre, —
(Fig. 279). :

Hab. ; eanx traquilles, flottant o attaché NIX mMousses,

Distr. géogr. : Lurope ; Amévigue du Nowd e iy Sl Hawai,
Alrique : Egypte (Brunnthaler) ; Alrique orientale allemande (Sehroeder).

Filg. 279 — Nostoe spongiacforme Az : o trichome jeun'e £ b trl-
chomes sporiféres, — Gr. @ X 1000,

Frémy 1929
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Nostoc spongiaeforme segun Geitler 1930

8, Nostoc spongiaeforme Ag., Syst. Alg., S. 22, 1824,
Exsikk.: RaBeNH., Alg. Eur,, Nr. 1833; WirTr.-Norbpst., Alg.

exsice., INr, 887,

Lager anfangs kugelig, spiiter unregelmiiBig ausgebreitet,
warzig-runzelig, blaBblaugriin, violett oder olivenbraun. Fiden
locker verflochten. Scheiden nur an der Peripherie des Lagers
deutlich, gelbbraun, im Innern zerflieBend und farblos. Zellen

4 u breit, zylindrisch und bis 7 u lang, oder kurz-tonnenformig,
blaugriin oder violett (1). Heterocysten 7—8u breit, ebengo
lang oder etwas linger. Dauerzellen linglich, 6—7 u breit,
10—12 x lang, mit glatter, gelber Membran., — In stehenden:

Fig. 031. Nosloc spongiasforme; ca. 860mal. Nach Friur.

gom, festsitzend oder freischwimmend ; kosmopolitisch, —
ig, 631,

Geitler 1930
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Nostoc spongiaeforme segiin Tiffany y Britton 1952

6. Nuosine spongiacforme C. A, Agavdh, Cell: varvionsly shaped, from
eviindeie to depressed-spherical, aboul 4 % 7 g, bluc-green or violet;
heteroeysts, somewhal globose or oblong, 7-8 u in dizmeter; akinetes
G-7 % 10-12 g, oblong, separated, with smooth wall, dark-colored at
maturity; filaments flexuous, loosely entangled, sheaths more or less dis-
tinct near Lhe periphery of the eolonies, yellowish or dark-colored; colo-
nies gelatinous, at first globose, afterwarnd expanded, swollen, nodulose,
pale blue-green-violet or reddizh. 'l. 100, fig. 1150.

Nostoc spongiaeforme C.A. Agardh
Tiffany y Britton 1952
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Nostoc spongiaeforme segun Tilden 1910

318, Nostoc spongiaeforme Agardh. Syst. Algar. 22. 18z24. Bornet and
Flahault. Revis. des Nostoc, Ann. Sci. Nat. Bot. VII. 7: 197, 1888,
De Toni. Syll. Algar. 5: 397. 1907

Tilden. American Algae. Cent. L. no. 83..1804; List of Fresh-water Algae
collected in Minnesota during 1894. Minn. Bot. Stud. 1: 236, 1895, Rich-
ter, Siisswasseralgen aus dem Umanakdistrikt. Bib. Bot. 8: Heft. 42. A, 5.
1807. Tilden. Am. Alg. Century VI. no. 57g. 1502, Collins, Holden
and Setchell, Phye, Bor.-Am. Fasc. 22, no. 1064, 1003, Setchell and
Gardner. Algae of Northwestern America, Univ. Calif. Pub. Bot. 1: 100.
1903- Lemmermann. Algenfl. Sandwich-Inseln. Bot. Jahrb. 34: 622 1905.
Tilden. American Algae. Cent. VII. Fasc. I. no. 633. 1900

Plate VII. fig. 4. 5

Colonies gelatinous, at first globose, afterwards expanded, verrucose,
bullose, pale blue-green-violet, or reddish; filaments flexuous, laosely en-
tangled; sheaths in the interior confluent, those near the outside of the
mass more or less distinct, yellowish or dark-colored; trichomes about 4
mic. in diameter, blue-green or violet; cells different in shape, some cylin-
drical, up to 7 mic. in length, others barrel-shaped or depresed-spherical;
heterocysts 7-8 mic. in diameter, somewhat globose or oblong; gonidia 6-7
mie. wide, 10-12 miic. long, oblong, separated; wall of gonidium smooth,
later becoming dark-colored.

Greenland. Ikerasak. Very abundant. (Richter). Minnesota. Floating
on surface of water in tank. State Fish Hatcheries, S5t. Paul. September
1894; on mosses and weeds in stagnant pond and on muddy ground, Weod-
land Park, Duluth. (Tilden). Washington. Floating in a small pool of
fresh water. Edge of Green Lake, Scattle. { Gardner). California. Lake
Chabot, San Leandro, Alameda county. June 1g90z. (Osterhout and Gard-
ner), Hawaii. In bogs in Nuanu, Oahu {Schauinsland).

Nostoc spongiaeforme
Tilden 1910
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Nostoc spongiaeforme segun Starmach 1966

30. Nost i
i w El;cn Spongiacforme Agardh (rys. 829). Plechy najpierw
nieregularne, Fozpostarte, pomarszczone, blado nije-

bicskoziclone, fioletow i
one, ¢ lub oliwkowobrunatne. Nici i
E{r;m:h[wy r:mllu!?mf:-atnc, na obwodzie lmi'uni.i :;rlrr!:it:ﬂ ﬁfﬂﬂf:m
du.;; yw:ch?‘sln; i huzbarwnt:. Komorki 4 szerokie, c;lindrycfnlcz
i dlugic lub krétko cylindryczne. Heterocysty 7—8 y szun:-kie‘

IcuIis_lc lub nieco wydtuzone. Spory

dlugie, z glz_nqu, z6lta blony.
Wystepuje pospolicie w wod

wolnoplywajacy,

podluine, 6—7 szerokie, 10—12

ach stojgeych, osiadly na dnie uh

Nostoc spongiacforme (wedlug Frémy)
Starmach 1966
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Nostoc spongiaeforme segu Prescott 1962

Nostoc spongiaeforme C. A. Agardh 1824, p. 22
Pl 121, Fig. 10
A globular colony of loosely entangled trichomes when young,
becoming lobed, expanded, warty and bullate, espeoially when grow-
ing on damp soil, the color changing from blue-green to brownish-
gn:en. Cells variable in shape within the same colony, subglobose to
arrel-shaped and eylindrical; 3.4-5u in diameter, 5.4-6.5u long.
Heterocysts ovate to oblong or subglobose, 4.8-8y in diameter, 721
long. Gonidia oblong or ovate; formed in a series and becoming
loosely arranged; ﬁ—'ﬁs in diameter, 8-10u long. ‘
Growing on damp soil in marshy places; near margins of lakes.
Mich., Wis.

Nostoc spongiaecformeC. A. Agardh
Prescott 1962
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15.13 NOSTOC VERRUCOSUM

Estado actual de la especie

Nostoc verrucosum Vaucher ex Bornet et Flahault 1886

1) Ortega, 1984; 2) Kantz y Bold, 1969; 3) Aboal, 1989a:<3>; 4) Aboal y Llimona,
1989:<3>; 5) Aboal, 1989b:<3,6>; 6) Aboal, 1988d:<3,4,6>; 7) Fremy, 1929; 8)
Geitler, 1932; 9) Avila, 1989:<3,6>; 10) Sheath y Cole, 1992:<3,6>; 11) Guarrera y
Kuhnemann, 1949:<3>; 12) Cartajena, 2004:<4,6,>; 13) Montejano et al., 2004:<3>;

14) Godinez et al., 2001:<3>; 15) Montejano et al., 2005:<3>;

1,14) Yucatén,; 9) Tehuacan, Puebla, 12,13) Huasteca; 13) Tamaulipas; 13) San Luis
Potosi, 15) MEXICO; Texas, EU; 3,4) Alicante; 3,4,5,6) Murcia; 3,4,6) Jaén, Albacete,

ESPANA; 10) Norteamérica; 11) Buenos Aires, Cérdoba, Neuquén, ARGENTINA;

1,14) "aguada"; 3,4,6,12,13) rios; 6) arroyos de aguas alcalinas dulces muy puras o con
ligeras muestras de eutrofia; 9) suelo humedo; 10) corrientes en varios biomas; 12)

manantiales;

3,6) epilitica; 4) bentos; 9) edafica; 10) macroalgas;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = ilustracién

430



Nostoc verrucosum segun Desikachary 1959

17. Nostoc verrucosum Vancher ex Born. et Flah,

Vaucher, Histoire des Conferves d'cau douce, 225, pl. 16, fig. 3, 1803;
Bornet and Flahault, Revision des Nostocacées hétérocystées, 216, 1888; Forti
in De Toni, Sylloge Algarum, 5: 419, 1907 ; Frémy, Myxo. d’Alr. équat. [ranc.,
350, fig. 290, 1929 ; Geitler, Kryptogamenflora, 854, fig. 13, 542 and 543, 1932,

Pl. 70, Fig. |

Thallus often gregarious, up to 10 cm in diam., at first spherical or sub-
spherical, solid, gelatinous and firm, surface undulate or verrucose, later
hollow. vesicular, soft and torn, blackish green or olive green, or hrownish
green: flaments flexuous and densely entangled at the periphery; sheath
thick, yellowish brown in the peripheral layers, inner ones hyaline, and
diffluent: trichome 3-3.5 p broad, cells short barrel-shaped, shorter than
broad ; heterocysts 6 p broad, subspherical; spores oval, 5 . broad, 7 u long,
epispore smooth yellowish.

On moist soil and rocks — Lahore (Singh, H. D., 1933, 106); Chamba
in Punjab (Singh, V. P., 1941, 252) ; on the bed of a stream, Kodaikanal ( !)

The Chamba form varics from the type (cells 3-3.2 p broad; heterocysts
up to 3.8 p broad, spores 3.8-5 p. broad and 5.3 7.7 i1 long). The cclls are
broader in the Kodaikanal algac (3.9-5.2 p).

Elenkin includes this in Stratonostoc (= S. verrucosum (Vauch.) Elenk.).

Nostoc verrucosum Vaucher (after Frémy)
Desikachary, 1959
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Nostoc verrucosum segun Frémy 1929

2. Nostoc verrucosum Vauch., Hist. des Conf., p. 225, PI. XVI,
fig. 3, 1803 ; Born. et Flah., Révision, 1V, p. 216, 1888,

Thalles souvent grégaires, ayant jusqu'a 10 cm. de large,
d'abovd pleins, gélatineux, fermes, globuleux, arrondis ou plissés-
ondulés, puis creux, vésiculiformes et mous, se divisant en laniéres,
olivatres ou vert-brunatres ; filaments flexucnx-contournds, eeux de
I région externe du thalle serrés et élroitemient enchevelrés {aines
jaunes on il]fuim'uw‘, le plus sonvent indistinetes s trichomoes opatis
de 3-3,5 g, & pen prés eylindrvigues (v peine rétréeis aux articula-
tions) ; avlicles sphéviques-comprimés, moins longs que Lirges, éroi-
tement serres fos uns contre les antires ; hétdroeystes stubisphiorigues,
barges de 6 p 5 spores ovales, mesurant 5 - 7 g, o legument lisse,
Jaundatre, — (Fig, 290),

Hab, : vanx & conrs rapide, lixe sur les pierees of Jes pochiers

Disle. géogr. : custnopolite,

Alrigue : Algévie (Debray) ; Acores (Bolilind ; Madire (D Ménéeis)
Canaries  (Barker-\Welily, \qulu-'m' Mesprdanx) 5 Mavoe, Fog el h.-[“m
(Mot Eodoe il Hant-Atlas (Mangenot ! Lo, inl) 5 o Nanld g
Avassa (Loetze) 5 Alvigue orientale allemande (Schroeder) ; Le Cup (Fritseh) ;

’\I.l-r.i...:l-w:u Sokon, sur des sehistes peemiens (Peevier de I Rathie I luw.
il § L Wéwmion, duns e viviere Saint- Denis, abondant {Juding),

S ey :...U' I.I.I'l
“-.b = rs,?‘%g A?Qﬁﬁﬁﬁ
, 'L@ﬁﬁghf 'bmb-’,u‘J
’ij b

13.'1' -'__.s R

Nostoc verrucosum Vauch. Gr. X 500
Frémy 1929
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Nostoc verrucosum segun Geitler 1930

32, Nostoe verrucosum Vaucher, Hist. Conf. d’eau douce,

S. 225, 1803.

rn e —
LR “’“"Irh-—p- .
e, By

i

0

Fig, §42. Nosloc verrucosum, ?w{}m?hm:.t. durch don Lagerrand: 375mal. Mach
REMY,

Exsikk: RABENH., Alg. Eur., Nr. 651, 1091, 1148, 2103; WITTR.-

NorpsT., Alg. exsice., Nr. 682, 683, 700, 1339, 1373.

Lager anfangs kugelig oder halbkugelig, spiter htckerig,
flach ausgebreitet, aber dick und nicht h#utig, im Alter im
Innern weich oder hohl, bis 10 em groB, schwarzgriin bis oliven-
griin oder dunkelbraun, mit fester AuBenschicht. Fiden an der
Peripherie des Lagers dicht verflochten. Scheiden dick, an der
Peripherie ded Lagers gelbbraun, im Innern farblos und zer-
flieBend. Zellen kurz tonnenfrmig, 3—3,5 j breit. Heterocysten
fast kugelig, 6 u breit. Dauerzellen oval, 5 u breit, 7 u lang, mit
glatter, gelber Membran. — In stehenden und flieBenden Ge-
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wiissern, an Steinen festsitzend, spiiter freischwimmend ; kosmo-
politisch. — Fig. 43 (nicht ganz charakteristische Lager), 542, 543.
Bei der Keimung der Hormogonien entsteht zunichst ein
sehr dichter Fadenkniduel (Fig. 543, rechts), der sich erst
spat auflockert.- — In schnell-
flieBenden Gebirgsbachen meiden
die Lager die Stellen der stirksten
Wasserbewegung. In flieBendem
Wasser scheinen in der Regel nur
sehr seltenDauerzellen ausgebildet
zu werden. — Gelegentlich 1aBt gy 543, Nostoe verrucosum, Ent-
sich im Innern der Lager eine wickiung dor Hertogonion sum
radiale Anordnung der Fiaden wie
bei N. pruniforme, Zetterstediii u. a. beobachten!
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Nostoc verrucosum segun Tiffany y Britton 1952

. Nogtoe verrneosum Yaucher, Cells J00-330 o aliirmebon, aef e300
,_."'Jhllii'“..’." :11.'|l."!'lll.'.\ sla U ot Virosue]l . snnore o less ;.;|u|1n-.t-', akinetes sboul § %
7 w. oveid, with smooth. yellowisle wali: filients Hexuonsly twisted,
densely entangled near the surface, with thick, often indistinet sheaths,
volurless or yellowish brown; eolonies often grouped inlo masses several
ccnlimeters in dinmeter, at fiesl olive-hlack, solid. gelatinous, firm, spheri-
cal or irregularly so, later brownish green, hollow, vesicular, sofler andl
torn. Pl 101, fig. 1155.

Nostoc verrucosum Vaucher
Tiffany y Bryton 1952
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Nostoc verrucosum segun Tiffany 1952

Trad. E. Novelo
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Nostoc verrucosum segun Tilden 1910

336, Nostoe verrucosum (Linn.} Vaucher, istwire des Conferves d'ean
denee, 2z, plo 160 §0o30 1803 Borset el Flabaalt, Reviz. des
Nostee, Ann. Sci, Xat. Do VI 7 200 8388, e Toni. Syl Algar,
5:-410. 1507,

Harvey. Nervis Doreali-Admericana, Part 111 rag a¥ss Dickie. Al-
gae. Hooker. An Aceount af the Plants collected by Do Walker in Green-
Linad il Aretic Ameriea during the expedition of Sir Franeis M'Clintock,
R, .. in the Yacht “Fox,” 21 Je. 1860, Journ. Linn, Soc. Dot 531 70, ET
Notes on o Colleetion of Algae procured m Cumberland  Sounmd - by Mr.

Tames Tavlor, L oo, w: 241, 18607, Harvey. Detcrimimations of Algae in
Rothrock s Sketel of the Flora of Alaska, Ann. Rept. Bl Regents, Smiths,
In=t. for 18067. Woaood, Comr. Hist, Fresh-Wiater Algae North America,

28. 1874, Wolle. Fresh-Water Algne. Ul S0 28y pl dup. 1 1, 20 1887,
Johnson and Atwell, Fre=h Water Algac. Northw eatern University. Repuort.
lept. Nat. Hist. 21, 1800, Anderson and Kelsey. Connmon aid Conspicu-
ens Algae of Montana, 1ull, Torr, Bow. Club. 18: 144 1801, Millspaugh.
Contribution 111, 1o the Coastal and Plain Flora of Yueatan, Field Colum-
hian Mus=cum. Bnt, 1: 347 1303, Tilden. American Algae, Cent, V. na,
203, 10060, Bessey, Pound and Clements. Adilitions 1o the Reported Flora
of the State. Bot, Sury. Nebraska, 51 120 1001 Collins, The Algae of
Tambhica, Proc. Am. Acad. Arts Sei, 371 240, 1001, Tilden. Collection of
Alene from the Vawaiian Islands, Haw. Almanac and Annuil for 19020 112
yon1: American Algae. Cent. V. ne, 487, 1901; Cem, VI ne. 243, 1q0z2; Algae

Collecting in the Hawaiian lslands. Tostel=in: The Y. - Tiook of the
Alinnesota Seaside Station. 1@ 170, 1902 Setchell an’ Gardner. Algac
of Northwestern America. Univ. Calif. Pub. Dot 10 o ‘aid. EBrown.
Algal Periadicity in Certain Ponds and Swreams. BLull | rr. Bot. Club.

35: 232, 247. 1008
Plate V111 fig. 11-16.

Colonies often gregarious. up to 10 cm. in diamewer, at first solid,
gelatinous, firm, spherical or rotund and plicate-undulate. afterwards be-
coming hollow, vesienlar, softer, amd 1orn, when young olive-blackish, be-
coming brownish green when older; flamems flexuously tyisted, denscly
entangled near the surface; sheaths thick, often indistinet. colorless or
vellawish brown: trichomes 3-3.5 mic, in diameter, especianlly eylindrical;
cells spherical depresscil, =horter than the digmeter: closcly connected:
Lhcteroeysts 6 mic. in Jdinmeter. comewhat spherical; gonidia 5§ mic. in
dinmeter, ¥ mic. in length: oval; wall of genidium smooth, ‘3-L-ltowish.
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Arctic Regions. Decchey lsiand. (Lyalli. T"art Kenecdy. (\Walker),
Alaska. Tresh water pools. Port Clarence, (Ilarvey). Greenland, On
stones in fresh water streams; in pools of fresh water, 1slamd of Diske.
{ Lyall). Canada. Freshwater. Cumberland Sound. (Taylor). Pennsyl-
vania, Growing in great gbundance in very could, large, limestone spring.
Centre County. Summer of 1800, (Woad). Indiana., Attached 1o the
stone bottem of a small stream, flowing icross University Campus. Jordun
Tiranch. Blaomington. (Brown}., Wisconsin. Attached to rocks in water-
inll, DBurkhardi. Scprember 18gu. (Tilden). Illinois. Bowmanville. July.
{ Johnson amd Avwell). Minnesota. On rocks in falls in river. Lester
‘River, Lester 'ark, Duluth, August 1001, (Tilden).- Nebraska. In cui-
wure in greenhouse, Lincoln, (Besscy). Montana. “Common ut the FFulls
of the Missouri and in spring waler impregnated with lime, In the {fall
of the year this species is torn from its hold on submerged rocks in the
upper Missouri River, rises to the surface and floats to the shore in large
numbers,  Somectimes witery, holloaw specimens, the size of bantaim eggEs,

are picked up.” (Anderson and Kelsey). Mew Mexico. Sunta Fé, (Fend-
ler ), Mevada, Atiached to rocks in running water, Humbaoldt Kiver,
Winnemueea., July 1gor. (Griffiths). Megico, "lFound in 1the aguada
Chulubmay, nine miles east of Tzamal. March.” (Millspaugh). West In-
dies. On rocks in “Wag Witer” and in a trough in running water. Castle=
tow, Jamaica., April 1893 (Hwmphrey). Hawaii., Forming small, black,

“shot-like” balls, covering sides of pools in falls and rapids. Tead waters
of flume (2300 feet), Pacilic Sugar Mill, Humakua, Iawaii. July 1000
{Tilden). \

Nostoc verrucosum

Tilden 1910
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Nostoc verrucosum segun Starmach 1966

17. Nostoc verrucosum Vaucher (rys. 819, 820). Kolonie z poczgtku
kuliste lub polkuliste, zwykle grubo brodawkowane, potem rozpo-
starte, polaldowane, starsze wewnatrz migkkie, nickiedy puste, 1—3,
rzadziej do 10 cm S$rednicy, ciemnozielone, oliwkowe lub ciemno-
brunatne, z mocng peryderma. Pochwy grube, na obwodzie zélto-
brunatne, wewnatrz rozplywajace si¢ i bezbarwne. Trychomy ku
obwodowi gesto uloZone, niekiedy radialnie, 3—5—(6) i szerokie.
Komorki krotko beczulkowate, rzadziej prawie kuliste. Heterocysty
prawic kuliste, 6-—8 p srednicy. Spory eliptyczne, ok. 5 u szerokic
i ok. 7 @ dlugie, z gladky, z6lta blona.

Wystgpuje pospolicic w wodach stojacych i plynacych, z poczatku
osiadly, potem wolnoplywajacy.

o
hr}qnht}q-r-..._

-
s niy
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-.""1

Nostoc verrucosum (wedlug Frémy)

Starmach 1966
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Nostoc verrucosum segun Prescott 1962

Nostoc verrucosum Vaucher 1803, p. 220
Pl 121, Figs.11-13

A globular or bullate, verrucose and warty, leathery mass, many
colonies sometimes coalescing to form a large olive-green or Lrown,
somewhat membranous expansion on soil or on submerged sub-
strates, solid at first but becoming hollow. Trichomes densely en-
tangled, especially in the outer firm layers of the colonial mucilage,
less compact inward; straight and radiating, frequently with indi-
vidual sheaths distinct. Cells conlpresscd-sphericall or disc-shaped,
3-4p in diameter, 2.5-4pu long. Heterocysts spherical, 6 in diameter.
CGonidia ovate, 5 wide, Tu long.

Growing in 27-35 feet of water in. semi-hard water lakes; some-
times large colonies are found floating or washed onto beaches of
lakes; also reported growing on rocks near a waterfall. Mich., Wis.

T e T

e L

Nostoc verrucosum Vaucher

Prescott 1962
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CAPITULO 16

PETALONEMA

Clave de especies segun Desikachary 1959

KEY TO THFE SPECIES

. Filaments up to 64 { 115) pbroad .. ............. ... ...... L. P. alatum (p. 506)
1. Filaments 2445 pobroad o e e A 2. P densum (p. 507)

Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten
I. Die charakteristische trichterformige Scheidenstruktur sehr
deutlich (vgl. die Bilder), Fiden bis 64(—115) & breit
P. alatum 1.
II. Die Scheidenstruktur wenig deutlich, mehr Scylonema-artig
1. Faden 12—30 u breit
A. Trichome grofitenteils torults, aérophytisch
P. velutinum 2.
B. Trichome groBtenteils zylindrisch, Wasserbewohner

P. involvens 3.
Fiden 24—456 u breit. . . . . . . P. densum 4.

3. Faden bis 65 u breit, Zellen tonnenformlg P. pulchrum 5.

ko
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16.1 PETALONEMA DENSUM

Estado actual de la especie

Petalonema densum (Braun) Migula 1907

1) Becerra, 2002:<4,6>; 2) Becerra 'y Tavera, 2003:<3>;
1,2) El Edén, Quintana Roo, MEXICO;

1,2) humedales; 1,2) perifiton;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracién
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Petalonema densum segun Desikachary 1959

2. Petalonema densum (AL Br.)) Migula
Kryptogamenflora, 132, 1907 - Geitler, Kryptogamenflora, 793, fig. 509,
1932.
Pl. 101, Figs. 1-3
T'hallus dense, cushion-like ; Alaments more or less entangled up to | mm
long, 24-40 . broad, false branches mostly single, very seldom geminate, at
the apices, adpressed to the main filament ; sheath yellow to brown, often with

distinct lamellation ; trichomes 6—12 it broad, slightly constricted at the cross-
walls; cells short, at the apex, in parts ollen longer than broad.

On moist rocks, Nandi Hills ( 1).
The Nandi Hills alga is broader than the type (filiments 223 4.3
broad).

Petalonema pensum (A. Br) Migula
Desikachary 1959
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Petalonema densum segun Geitler 1930

4. Petalonema densum (A. Br.) Mig., Krypt.-F1,, 8. 132.
Syn.: Scytonema densum (A. Br.) Born. et Flah., Notes alg. 2,
1880; Arthrosiphon densus A. Br. in Kirz., Spec. Alg.,

S. 894, 1849. '
Lager rasenformig; Fiden o+ verflochten, bis 1 mm lang,

24—40 u breit. Aste sehr selten paarweise, meist einzeln oder
am Scheitel der Pflanze gehauft, dem Hauptfaden - angedriickt.

Scheiden gelb bis braun, oft mit undeutlicher Schichtung.
Trichome 6—12 u breit. Zellen an den Querwianden leicht ein.

geschniirt, in den Meristemen kurz, in alten Teilen oft linge:
als breit. — An feuchten Felsen und auf feuchter Erde; woh!
kosmopolitisch. — Fig. 509. :

Die Art bedarf noch niherer Untersuchungen. Sie zeigt
hiéufig ein Aussehen, welches vom Petalonema-Typus stark ab-

weicht ; paarweise Aste sind dann selten, die Scheidenschichtung
ist undeutlich, am Scheitel treten gehiufte Aste auf, in alten
Scheiden konnen mehrere — in der Regel abgestorbene oder
auf dem Weg dazu befindliche — Trichome enthalten sein.

Diese Verhiltnisse zeigt die Fig. 509 anschaulich. — Sehr ihn-
liche Stadien bildet Seyfonema crustaceum.
Sehr wahrscheinlich gehort hierher Croatella (vgl. den An-

hang).

Flg. 500, Petalonema densum, Habltusbild; ca. 270mal. Nach Friémy, — Trichome
auber an den Spitzen degeneriert, Scheiden aufgequollen.
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Petalonema densum segun Starmach 1966
=Syn. Scytonema pensum segln Starmach 1966

39. Scytonema densum (A. Braun) Bornet (Petalonema densum
[A. Br.] Migula) (rys. 1009). Plechy grube, poduszkowate, ciemnobru-
natne. Nici (19)—24—40 . szerokie i do 1 mm dlugie, splatane ze sobay.
Rozgalgzienia przewaznie pojedyncze, galazki wyprostowane, przy-
legajace do nici gléwnej i rozchodzace si¢ dopiero na szczycie w postaci
pedzelkéw. Pochwy blado zéltawe, w starszych niciach zéltobrunatne,
skosnie warstwowane. Trychomy 6—12 . szerokie, niebieskozielone
lub oliwkowe. Komorki prawie kwadratowe, na korcach krotsze.
Heterocysty kwadratowe, podlugowate lub kuliste.

Wystepuje na wilgotnych skatach pomigdzy innymi sinicami.
Europa.
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CAPITULO 17

RICHELIA

Clave de especies segun Desikachary 1959

Plankton fra dect Rode Hav og Adenbugten, Vidensk, Meddel. fira d.
Naturh. Foren. Kjobenh., 147, 1901.

Plants mostly intracellular trichome without sheath, few-celled, straight
or slightly bent, unformly broad ; heterocysts at one end or sometimes at both
ends; spores not known ; hormogones not seen.

Monotypic: R. intracellularis Schmidt Johs.

When first described the alga was considered to be very similar to Aficro-
chaete excepting that a sheath is absent. But Karsten (Ind. Phytoplankton,

Wiss. Ergebn. deutsch. Tiefsee Exped., 2: 2, 1907) observed the presence of
two heterocysts, one at cither end. The trichome often breaks into  two
cach with a single heterocyst. Thus the alga bears a remote resemblance
to  Crlindrospermum.  Fritsch (1915)  however places the genus  in the
Microchaetaceae,

Clave de especies segun Geitler 1932

Jous. ScumipT, Plankt. Rode Hav og Adenb., Vidensk. Meddel.

Nat. Foren. Kjobenh., S. 147, 1901. ] ;

Trichome scheidenlos, wenigzellig, gerade oder leicht ge-
bogen, iiberall gleich breit, an einem Einde
oder seltener an beiden Enden mit einer
Heterocyste. Dauerzellen fehlen; Horm?-
gonien unbekannt. Lebt meist intrazellulir
in Rhizosolenia-Arten (zentrische Diatomee).

Clave de especies segun Tilden 1910

Genus RICHELIA Johs. Schm.
Vid.-Medd. Nat. Foren Kjob. 147. 1901.

Sheaths not present; trichomes single, endophyfic; heterocysts solitary,
situated ut ti:+ base of the trichome. il
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17.1 RICHELIA INTRACELLULARIS

Estado actual de la especie

Richelia intracellularis Johns. Schmidt 1901

1) Komarek y Komarkova, 2002:<4,6>; 2) Montejano et al., 2005:<3>;
1) Oaxaca, 2) MEXICO;

1) laguna costera salobre, endobidtica en valvas de diatomeas;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracién
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Richelia intracellularis segun Desikachary 1959

Richelia intracellularis Johs., Schimidt

e

Schmidt, loc. cir., 147, fig. 1901 : Forti in De Toni, Sylloge Algarum, 5:
480, 1907 : Geitler, Kryptogamenflora, 804, fig. 513, 1932; I'rémy, Cyano.
cotes (’Eur., 188, pl. 62, fig. 3, 1933,

PL 61, Iigs. 9-11 & PL. 15, Figs. 6-10

Trichome up 10 105 . long, 320 celled, straight or nearly bent, pale blue-
green, 5.6-9.8 p in diameter: cells barrel-shaped, afier division half as long as
broad ; heterocysts at one end or sometimes at both ends, nearly spherical,
9.8-11.2 p broad.

On Chaeloceros contortum, and in cells of Rhizosolenia styliformis, Indian
Ocean (Karstan, 1907, 403) 5 in the cells of Rhizosolenin spp., in the plankton
oll the Coast of Madras (Tyengar and Desikachary, 1944, 53 ; Slll_lril}]l]lill‘l}’.’lﬂ,
1946, 116-222).

Iyengar and Desikachary (1944, p. 53, ligg. 16) report a form from the
Madras Coast, whose trichonmes are only 2.6 3.9 ¢ broad and heterocysts are
about 5.2 1 broad.

Richelia intracelulares Schmidt
Deiskachary 1959

448



Richelia intracellularis segun Geitler 1932

Richelia intrazellularis Johs, Schmids, 1. e.,
mit Fig. ) )
Trichome bis 105 u lang, 3—20zellig, ge-

rade oder fast gerade, blaB blaugriin. Hete-

rooysten einzeln an einem Ende oder
geltener an beiden Enden, fast kugelig oder

halbkugelig, 9,8 bis 11,2 breit. Zellen tonnenformig, 5,6—9,8u
breit, nach der Teilung fast halb so lang wie breit. — In den
Zellen von Rhizosolenia-Arten und in Hemiaulus delicatulus,
manchmal auch epiphytisch auf Chaetoceras-Arten (in den Zell-
liicken kettenbildender Formen) im Plankton warmer Meere
(Indischer Ozean, Pazifischer Ozean bei Hawaii). — Fig. 513.

Die Art ist durch das Vorkommen im Plasma lebender
Diatomeen-Zellen interessant. Da die Wirtszellen nicht ge-
schiadigt werden, handelt es sich wobhl um ein symbiontisches Ver-
hiltnis, wenn auch der ,,Nutzen, den die beiden Komponenten
voneinander haben, nicht ohne weiters klar ist. Die Verbindung
ist jedenfalls sehr lose, da sowohl die Diatomeen - Zellen ohne
Richelia, wie auch die Richelia-Zellen auBerhalb des Plasmas
leben ktnnen.
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Richelia intracellularis segun Tilden 1910

a7%. Richfha. intracellularis J. Schm. Plankton fra det Réde Hav og
Ad i ugten. Vid. Medd. fra. d. Nat. Foren. Kjiob: 147. 1001. De
Ton Svll. Algar. 5: 480. 1007. /

Yiate X. fig. 8.

Trichomes 5.6-9.8 mic. in diameter, 50-105 mic. in length, short,
straight or nearly straight, thickened at the apices, living as endophytes
in the cells of Rhizosoleniae styliformis; heterocysts 0.8-
11.2 mic. in diameter, spherical or somewhat spherical, single, basal; cells
somewhat spherical or barrel-shaped; apical cell often a little larger than
the others, somewhat spherical; cell contents finely granular, or showing
a few large granules, pale blue-green.

Hawaii. Plankton. On Rhizosolenia and Hemiaulus deli-
catulus Lemm. (Schauinsland). z

Richelia intracellularis
Tilden 1910
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Richelia intracellularis segun Komarek y Komarkova 2002

Richelia intracellularis Johns. Schmidt 1901 (Fig. 23)

Our specimens were collected by G. Figueroa (UAM, Mexico D. F.) in the in-shore plank-
ton off the Mexican coast of the Pacific ocean near Oaxaca. This species lives endobioti-
cally within the scales of marine diatoms, in our samples mainly in Rhizosolenia. The genus
Richelia was monotypic, but Hindak (2000) recently transferred Anabaena (= Richelia)
siamensis into this genus and described its special strategy for heterocyte development.
Unfortunately, heterocyte development was not observed in the Mexican populations of
R. intracellularis. As far as we know, we are the first to find akinetes. Their shape and type
of formation places Richelia near the genus Nodularia (e.g.. compare our description of
Richelia-trichomes with that given by Peréz et al. 1997).

Description: Trichomes solitary or few in free clusters, inside Rhizesolenia scales, short, maximally with

24 cells. Cells always shorter than wide, 6-8 pm broad. Heterocytes develop succesively at both ends of tri-
chomes. Akinetes are similar to the vegetative cells, but distinctly larger: they develop in rows (up to 6 in our

specimens), aside of heterocytes.
% |
23
l

Fig. 23. - Richelia intracellularis: a — detail of tnichomes with heterocytes and subpolar akinetes; b - filaments
inside scale of Rhizesolenia. - Ong.
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CAPITULO 18

RIVULARIA

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

LodMarinevoL . 06U L BOE | o i cistiahal el ARy A LR bullata (p. 549)
L5 Freshwaten doflosnavgmiee il s Wliem t W SO B 5 00 s B M- 2
A R IIAMEN R IVORIEOMERL o e s ot i b o bl e 2. R. hansgivgi (p. 549)
2. Filaments morc or less radial. oo ouuuon oo B S s 3
3. Thallus hard, filaments closely AAPressed 00" CACH OEROr | ... o vt dnie s s e o 4
3.  Thallus soflt, filaments slightly adpressed, not inerusted with lime ... ............. 5
4. With calcium incrustation, basal ecll as long as broad . . 3 R. dura (p. 551)
4. Without calcium, cells longer than broad .. ... .. 4. R. beccariana (p. 551)
5 vitrichoracsi i droad s Do o B0 8 8 nosenbivigs.  Bate 5. R. aquatica (p. 552)
P I OMER DArEOWErt  pifen oid st Drsmblath Ae oo s B Gon & Gl s L iy 6
6. ‘T'richomes 3.5 i broad, sheath lamellated .. ... ... .. 6. R. manginii. (p. 552)
6. Trichomes 4.8-6 p broad, sheath not lamellated . . . . . 7. R. globiceps (p. 552)

Clave de especies segun Frémy 1929

CI¢ analytique des espéces :

L Thalle partiellemont incrusté de caleaire ; gaines ctroites ; trichomes
SIS derdd o s (o s e wperee ve e w e e s 1. It. dura

IL ‘Thalle nullement incrusté de caleaire ; gaines amples ; trichomes
épais do 480 . o oL G gl ST a8 Daloe  albirglobiceps
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Clave de especies segun Geitler 1932

Bestimmungsschliissel der Arten
I. Marin?).
1. Lager mit Kalk inkrustiert?) . . . . R. Bornetiana I.
2. Lager nicht mit Kalk inkrustiert.
A. Trichome bis & p breit. :
a) Lager klein, halbkugelig, bis ¢ mm groB3)
R. atra 2.
b) Lager mehrere cm grol3
a) Scheiden nicht deutlich trichterig
RR. nitida 3.
B) Scheiden deutlich trichterig R. mamillata 4.
B. Trichome breiter.
a) Lager weich.
) Trichome bis 7,6 4 breit . . . R. australis 5.
p) Trichome bis 13,64 breit . . R. polyotis 6.
b) Lager fest.
@) Trichome 5—8(—10)u breit . . IR. bullata 7.
B) Trichome 7—12 p breit . . R. mesenterica 8.
II. Im SiiBwasser.
1. Zellen ohne Gasvakuolen.
A. Fiden horizontal ausgebreitet . . . R. Hansgirgi 9.
B. Fiden mehr oder weniger aufrecht. '
a) Lager nicht gezont.
a) Lager hart. Faden durch Druck schwer vonein-
ander zu trennen. '
* Lager mit cingelagerten Kalkteilchen ; untere
Trichomzellen ebenso lang wie breit.
R. dura 10,
** Lager ohne eingelagerte Kalkteilchen; untere
Trichomzellen linger als breit
R. Beccariana 11.

1) Manche dieser Arten leben in der oberen Flutgrenze, werden also hiufig
von Regenwasser benetzt. Fast all> marinen Arten bediirfen einer eingehenden
Revision. Einerseits werden unwesentliche Unterschiede zur Aufstellung von
Arten verwendet, andererseits finden sich in den Exsikkaten unter gleichem
Namen verschiedene Formen mit verschiedenen ZellgréBen. Auf eine Aui-
ziihlung der zahlreichen, meiner Meinung nach vielfach nicht sicheren Syn-
onyme wurde verzichtet.

2) Vgl. auch R. Biasolettiana.

3) Vgl. auch R. mamillata.
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B) Lager weich. Fiden durch Druck leicht von-
einander zu trennen.
* Lager mit eingelagerten Kalkteilchen.
1 Trichome 5—9 p breit
RR. Biasolettiana 12. .
11 Trichome 9—12,5 u breit
R. minutula 13.
** Lager ohne eingelagerte Kalkteilchen.
1 Trichome 4 g breit. Scheiden nicht ge-

schichtet . . . . . . R. borealis 14.
11 Trichome 4,8—6 u breit. Scheiden nicht
geschichtet . . . . R. globiceps 15.

11t Trichome 7—9 u breit.
> Zellen an der Basis langer als breit,
Scheiden diinn, nicht geschichtet
R. aquatica 16.
>> Zellen an der Basis kiirzer als breit.
Scheiden dick, geschichtet
R. Vieillardi 17.

T.aocar carant
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Clave de especies segun Tilden 1910

1

1M}

11

(5]

Filuments flagelliform, tapering towards the apex; gonidia present

Colonies hard; trichomes 4-7 mic. in diameter; gonidia 9-15 mic. in

diameter, especially cylindrical R. pisum

Colonics soft; trichomes 7-9 mic. in diameter; gonidia 10-18 mic. in
diameter, larger at the base ‘ R. natans

Colonies firm, solid, light green; gonidia  ceylindrical, frequently
curved, ubout nine times as long as broad R. incrustata

Colonics soft, solid; trichomes #-10 mic. broad at the basc; gonidia
818 mic. in diameter, cylindrical, straight or slightly curved
2 : R. echinulata
Filaments gradually tapering; gonidia unknown
Culonies hollow when old
(1) Colonies soft; trichomes 4-5 mic. in ‘diameter in lower portion,

somewhat constricted at joints R. polyotis
(2) Culonies soit; trichomes 2-3 mic. in diameter, cylindrical
) R. nitida

Colonies solid
(1) Colonies not encrusted with caleium carbonate

A Plants living in iresh water

4  Trichomes 4 mic. in diameter ; R. borealis
b Trichomes 6-10 mic. in diameter R. compacta
¢ Trichomes g-12.5 mic. in diamecter R. minutula
d Trichomes continuous or indistinctly divided; heterocysts 10-12
mic. in diameter : R. paradoxa
I} Plants living in salt water; trichomes 2.5-5 mic. in diameter
R. atra

(2) Colonies encrusted with ealcium carbonate
A Colonies hemispherical, finally confluent and forming a hard,
stony, crust; trichomes 3-7.5 mic. in diameter
- i R. haematites -
L Colonies small, somewhat hard; trichomes 4-g mic. in diameter
R. dura
C Colonics ar first hemispherical, afterwards forming a gelatinous
crust. indurated with calcium carbonate in the interior; trich-
omes 5-¢g mic. in diameter R. coadunata
D Colonies spherical, hard; trichomes 4-16 mic. in diameter
R. bornetiana
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Clave de especies segun Starmach 1966

EN

w

3a.

5a.

:

Ta

g

g

Klucz do oznuczania gatunkow

Kolonie nie inkrustowane wapieniem albo sfabo inkrustowane i nie
twarde oraz nie warstwowane. (Widoczne nickiedy na przekroju po-
przecznym kolonii warstwowanie pochodzi od réznie zabarwionych
pochew, a nie od strefowego odkladania si¢ krysztalkow weglanu

wapnin)...,..........................2.
Kolonie zwykle inkrustowane weglanem wapnia, niekiedy bardzo twarde,

na przekroju poprzecznym warstwowane s, | Loh LSl s 5o hE o B
(1). Komérki z wodniczkami Bazowymi ..fo (V0 LAY 1. R. planctonica,
Komérki bez wodniczkow gazowych . Jf M UEh) WL T TR .
(2a). Kolonie twarde, nici przy nacisku z {rudem oddziclajy sie od

s:eblc-l.
Kolonie migkkie, nici przy nacisku latwo oddzielajy si¢ od siebie wlintl. .. &,
(3). Plechy najczesciej zawieraja krysztalki weglanu wapnia; komérki

w dolnej czesci trychomoéw tak dhugie jak szerokie . . o wth o 20 R dura.

- Plechy bez czastek wapiennych; komérki w doluej czesci trychoméw

dluzsze od szerokodci . s 0 v e BT dhe Ll L L 30 R, Béccariana.,
(3a). Kolonie zwykle duze, ponad 3 mm Srednicy, inkrustowane weglanem

wapnia . o s
Kolonie do 3 mm Srednicy, nie inkrustowane wapieniem . . ., | « T
(5). Trychomy u nasady (1)—3—(6) w szerokie; komérki kwadratowe lub

wydluZone, wlosy krétkie . . | - 4. R. calcarata,

Trychomy u nasady (3)—4—[0.5—(”)[1 szerokie; komérki kwadra-
towe, krétsze lub nieco dluzsze od szerokosci, whosy diugie . A
- 5. R. coadunata.

(5a). Kolonie do 0,5 mm $rednicy; komorki krétkie lub tak dlugie jak

szerokie. Heterocysty ok. 4 @ $rednicy . . . | | s+ -« « - . . 6. R. borealis.
Kolonie do 3 mm $rednicy; komorki wydluzone (w strefie wzrostu
moga by¢ kroétkie). Heterocysty 10—12 @ Srednicy . . . . 7. R. aquatica.
(Ia). Nici gesto skupione; trychomy 4—.7_(| 1) i szerokie. Kolonie na
przekroju poprzecznym warstwowane, warstwy liczne . + .« . 8. R. haemalites.
Nici utozone luzniej; trychomy réznie szerokie. Kolonie zlozone z nie-
licznych (1—3) warstw S i o o. 9

(8a). Trychomy 3,5-4.2 u szerokie. Pochwy delikatne, ledwie widoczne
. 9. R. lapidosa.
Trychomy 812 w szerokie; pochwy réznie szerokie, na koncach po-
strzg¢pione. 5 10. R. rufescens.
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Clave de especies segun Prescott 1962

Key to the Species

Cells 4-7.5x in diameter; colonies lime encrusted .. R. haematites
Cells 9-12.5u in diameter; colonies not conspicuously lime encrusted. R. minutula
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18.1 RIVULARIA HAEMATITES

Estado actual de la especie

Rivularia haematites (D.C.) C.A. Agardh

1) Aboal, 1989a:<3>; 2) Aboal y Llimona, 1989:<3>; 3) Aboal, 1989b:<3,6>; 4) Aboal,
1988d:<3,6>; 5) Sheath y Cole, 1992:<3,6>; 6) Acleto et al., 1978:<3>; 7) Tavera y
Komérek, 1996:<3>; 8) Montejano et al., 2005:<3>;

1,2) Alicante, Jaén, Albacete, Murcia; 3) Murcia; 4) Murcia, Albacete, Jaén, ESPANA;
5) Norteamérica; 6) Huanuco, PERU; 7) Alchichica, Puebla, 8) MEXICO;

1,2) rio; 4) rios y arroyos de agua alcalina dulce, a veces, bastante mineralizada, o en las
zonas mas riberefias con fuerte insolacion, segin Johansson en escasa altitud, con pH,
conductividad y contenido de calcio elevados, en condiciones sombreadas o no; 5)
corrientes en varios biomas; 7) lagos maars;
1) epilitica; 2) bentos; 4) sobre rocas del fondo; 5) macroalgas;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Rivularia haematites segin Desikachary 1959
18. Rivularia haematites (D. C.) Ag., Syst.

Alg., S. 26,-1824.

Exsikk.: Krypt. exsice. Mus. Pal. Vindobon.

Nr. 331; Wirrr.-NorbpsT., Alg. exsicc.

Nr. 199, 665, 666, 755, 860, 1310.

Lager anfangs halbkugelig, spéiter zu-
sammenflieBend und ausgebreitet, mehr oder
weniger stark mit Kalk inkrustiert, innen
gezont, bis 2 cm, seltener bis 3 cm hoch, blau-
griin, olivengriin oder braun. Féaden dicht
gedrangt, in jungen Lagen mehr oder weniger
radial verlaufend, in alten fast parallel ge-
stellt. Scheiden eng, zerbrechlich, farblos oder
braun, geschichtet, aus trichterig ineinandersteckenden Stiicken
bestehend, an der Spitze erweitert und zerfasert. Trichome
4—7(—11, var. fluviatilis (Rab.) Kirchn.)u breit, in lange,
diinne Haare ausgehend. Zellen an der Basis 2mal so lang
wie breit, in der Mitte quadratisch, weiter oben 1/, mal so lang
wie breit. Heterocysten kugelig oder lianglich. — In stehenden,
seltener in flieBenden Gewissern (var. fluviatilis mit 6—11 p

breiten Trichomen), an iiberrieselten Kalk- und Dolomitfelsen,
in der Wellenschlagzone von Seen; Europa, Nordamerika,
Ekuador. — TFig. 45, 416, 417.

Die GrbBe, Farbe, Gestalt und die Michtigkeit der Kalk-
inkrustation der Lager schwankt aullerordentlich stark an ver-
schiedenen Standorten. In nur bei Regen wasserfiihrenden
kleinen Bachbetten bleiben die Lager sehr niedrig und bilden
feste, dunkelbraune, flache Krusten, die nur wenige (2—4)
Zonen besitzen. Die Scheiden sind an der Oberfliche des
Lagers intensiv dunkelbraun gefiarbt. Es handelt sich um
Kiimmerformen, die sich wihrend der langsten Zeit ihrer
Entwicklung in einem Dauerzustand befinden. Alte Lager
aus Dclomitbichen sind vor allem durch die relativ
geringe Stirke der Kalkinkrustation ausgezeichnet; es finden
sich in ihrem Innern nur vereinzelte Kalkkristalle (Fig. 416).
Das ganze Lager besitzt eine ziemlich weiche Beschaffenheit,
die Fiden haften aber fest aneinander und sind durch Druck
kaum voneinander zu trennen. Diese weichen Lager kotnnen
riesige Dimensionen annehmen, bis 3 cm dick werden und bis
gegen 40 Zonen besitzen. Die Lager aus kalkreichen Gewéssern
sind im Alter meist stark verkalkt; nur die oberste Schichte
der Fiaden bleibt lebend. Zwischen den Kiimmerformen, den
weichen und den harten Lagern findet man alle moglichen
Ubergangsformen. -— Sehr klar ist oft die Abhangigkeit der
Farbung der Scheiden von der Belichtung zu erkennen: die
Lager sind an der Unterseite und an den Seiten, wo sie sich
gegenseitig beriihren, blaugriin, auf der belichteten Oberseite
braun bzw. olivengriin gefarbt.

Die Abgrenzung der Art gegen Rivularia rufescens und
— in der Jugend — gegen R. Biasolettiana macht manchmal
Schwierigkeiten. Uber die Unterschiede gegeniiber R. rufes-
cens hat STOCKMAYER (Schedae ad Krypt. exsice., Ann. Naturh.
Mus. Wien, 13, S. 449, 1899) eingehende Beobachtungen an-
gestellt. AuBer den im Bestimmungsschliissel genannten Merk-
malen kommt die schon makroskopisch erkennbare Lager-
beschaffenheit in Betracht. Bei R. haematites ist das Lager

,,Jederig-ziahe, kompakt, innen mit vielen feinen Zonen‘‘, "

bei R. rufescens ,,steinhart in Folge massiver Verkalkung, mit-
unter bis an die Oberflache, meist aber an dieser mit einem ab-
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kratzbaren Belage, innen mit einigen wenigen oder einer breiten
grauweillen bis weillen Kalkzone'. Dazu kommen verschiedene
»,Jmponderabilien’’, welche sich ergeben, wenn man beide Arten
nebeneinander betrachtet. — Junge, wenig verkalkte Lager
lassen sich oft leicht unter dem Deckglas zerdriicken, wobei
die Faden auseinanderweichen; da

auch die Zonen in der Jugend {fihN iR @ meRe T
schwach oder noch gar nicht ent- A iR bl |
wickelt sind, werden dann solche {CHURYH AL ki
Lager — falls nicht zum Vergleich AR

Fig. 416. Rivularia haemaliles, Vertikalschnitt durch ein junges und cin altes miBig
verkalktes Lager (nur der obere Teil dargestelit); ca. 15 mal. Nach GEITLER.

iltere vorhanden sind — fir R. Biasolettiana gehalten. Die
Lager, welche man an Krustensteinen in verschiedenen Vor-
alpenseen findet, nihern sich oft

stark R. Biasolettiana (z. B. im

Lunzer Untersee, Nied.-Osterr.).

Fig. 417. Rivularia haemaliles, altes
vielschichtiges Lager, etwas unter
Lebensgriofe (vom gleichen Standort
wie Fig.416). Aus Drrem nach
elgenem Priparat.

Geitler 1932
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Rivularia haematites segun Tilden 1910

529. Rivularia haematites (DC.) Agardh. Syst. Algar. 26. 1823, Bornet and
Flahault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VII. 4: 3350. 1886.

De Toni. Syll. Algar. 5: 663. 1907. :
Wood. Contr. Hist. Fresh-Water Algae North America. 40. 1872, (Zo-

notricha parcezonata Wood). Wolle. I'resh Water Algac. II1.
Bull. Torr, Bot. Club. 6: 184. 1877. (Zonotrichia hacmatites
Rabenh.). Dickie. On the Algae found during the Arctic LExpedition.

Journ. Linn. Soc. Bot. 17: 8 1880. (Zonotrichia fluviatilis Kuetz.).
Campbell. Plants of the Detroit River. Bull. Torr. Bot. Club. 13: g3. 1886.
(Rivularia calcarca Eng. Bot). Wolle and Martindale. Algac.
Britton’s Catalogue of Plants found in New Jersey. Geol. Surv. N. J. 2:
o3, 188g, (Isactis fluviatilis (Rab.) Kirchn). Saunders. Pro-
“tophyta-Phycophyta. Flora of Nebraska., 2350 plo 3. . 31. 1894, Setchell.
Notes on Cyanophyceae.~—1. Erythea. 4: 88, 1896, . Tilden. Amcérican Al-
gae. Cent. T11. no. 289, 1808; Observations on some West American Thermal
Algace. Dot. Gaz. 25: 96. pl. 9. f. 6-9. 1808,

Plate XX. fig. r11-14.

Colonies hemispherical, finally confluent and forming a hard, stony
crust, up to a-centimeter in thickness, green or olive in color, blue-green
when dried, zoned in the interior: filaments dense; sheaths close, hyaline
or rarely yellowish, fragile, strongly refringent, above ocreate, funnel-
shaped, dilated; trichomes 4-7.5 mic. in diameter; ending in a very long

Lair; lower cells twice as long as the diameter, those in the middle of thez
trichome quadrate, the upper ones half as long s wide.

Arctic Regions. "Forming {irm, gelatinous bosses on pebbles in running
water.” In streams from a lake, winter-quarters, 82° 277 N, 619 22/ W._.
(Moss). Canada. Forming a calcarcous crust on hotton of ditch. Naturu!
Salphur Springs, Banff, Alberta. 13 August 1897, (Tilden). New York.
FForming a slippery grayish, or grayish flesh-colored coating on rocks kept
wet and glistening with foam and spray. “Cave of the Winds,” Niagara
Faulls. (Wood). "Growing on rocks as glossy blackish, very hard and
slippery fronds or mnuisses, which varied in size from that of very small
shot to nearly hali an inch in length.” (Wood). New Jersey. Rocky
margins of Green Pond, Morris. (\Wolle). Pennsylvania. Stones. Sus-
quehanna River. (Wolle). Michigan, Grosse lsle, near the month of the
Detroit River., Summer of 1883, (Camphbell). Nebraska. Minden. (Saun-
ders), Colorado. IForming a reddish crust upon dripping rocks. Bridal
Veil Falls, Williams Cafion, near Manitou. (Setchell).

Rivularia haematites
Tilden 1910
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Rivularia haematites segin Starmach 1966

8. Rivularia haematites (D. C.) Agardh (rys. 872, 873). Kolonie
polkuliste, potem zlewajjce si¢ ze soba, zwykle inkrustowane wegla-
nem wapnia, czasem calkowicie skamieniale, tworza poduszki
(warstwy) do 0,5 m?* wielkie, 2—3 cm wysokie, niebiesko-oliwkowo-
zielonc albo brunatne, na przekroju warstwowane, warstwy liczne
(do kilkadziesiat). Nici gesto utozone, w miodych koloniach pro-
miecniscie, w starszych réwnolegle. Pochwy z6ltobrunatne albo bez-
barwne, waskic lub szerokie, warstwowane, na szczytach czgsto roz-
“szerzone i postrzepione. Trychomy u podstawy 3—11 . szerokie, ze
strefg rosngca w Srodkowych czeéciach, zakoniczone wlosem. Ko-
morki roéznej dlugosci. Heterocysty nasadowe, pojedyncze, rzadziej
po 2—3 razem, 5,5—18,5 p dlugic, 4,5—14 u szerokie.

Wystepuje w wodach stojacych i plyngcych, bogatych w wapno,
w strefie rozprysku wody w jeziorach oraz na wilgotnych skalach
dolomitowych. Zaleznie od warunkéw $rodowiska zmienia si¢ stopien
inkrustowania weglanem wapnia, barwa i ilo§¢ warstw w koloniach.
Rzadkie sy plechy nie inkrustowane. Plechy silnie wysycone wa-
picniem podobne sa do R. rufescens, slabo inkrustowane mogg byé
wzigte za R. coadunata. Europa, Ameryka,

Rys. 872—873. 872a—c — Rivularia haematites, przekréj przez kolonig (wedlug Geitlera),
873a, b — R. haematites (wedlug Poljanskiego).
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Rivularia haematites segun Prescott 1962

Rivularia haematites (D. C.) C. A. Agardh 1824, p. 26
PLASY Figs. 10, 11 :

Filaments united in attached, hemispherical colonies, inclosed by
a firm mucilage and encrusted with lime, colonies frequently gre-
garious and agglutinated to form an expanse as much as 3 cm.
thick; filaments closely arranged and semiparallel, the false branches
forming transverse tiers or zones; individual sheaths conspicuous
below, firm and close, either colorless or yellow, becoming expanded
and funnel-form above toward the periphery of the colony; cells
4-7.5u in diameter, twice the diameter in length in the lower part
of the trichome, becoming % as long as wide in the apical region.

On stones in lakes and flowing water. Mich.

Rivularia haematites (D.C.) C.A. Agardh
Prescott 1962
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18.2 RIVULARIA MEXICANA

Estado actual de la especie

Rivularia mexicana Rabenhorst ex Bornet et Flahault
1) Ortega, 1984;

1) Veracruz, MEXICO;

1) aguas estancadas;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = jlustracién
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Rivularia mexicana segun Tilden 1959

» 533. Rivularia mexicana (Kuetzing) Rabenhorst. IFl, Eur. Algar. 20 222,
1865. De Toni. Syll. Algar, 3: 676. 1907,
Colonies soft, gelatinous, somewhat spherical or irregular, pale green,
at first attached, tinally floating free: trichomes 8-10 mic. in diameter, loose-
Iy entangled, flagelliform, tapering mto a colorless hair at the apex.

exico. In stagnant water. (Miller).

334, Rivularia microscopica Dickie. Notes on the Algae.  Sutherland's
~ Journal of a Voyage in Baffin's Bay and Barrow Straits in the Years
1830-51. 2: 193, 1832, De Toni. Syl Algar. 53: 077, 1007,
Kjellman. Algae of the Arctic Sea. 3220 1883
Arctic Regions. Growing on Enteromorpha compressa.
American Arctic Sea; Assistance Bay and “other localities.” ( Dickie).

35. Zonotrichia minutula Wood. Contr. Hist. Fresh-Water Algae North
America. 30. 1872, De Toni. Syll. Alwar. 3: 675, 1007
Colonies very small, somewhat spherical, not distinctly zoned, rather
soft, not impreznated with caleium carbonate. blackizh green: internal fila-
ments very die-vncty fasciculdtely branched: sheaths thick, ample, often
pale orange I+ v, with their apices mostly colorless, torn and open; trich-
omes 3-5 mic. . dinmeter; cells short; heteroeysts 6 mic. in diameter, ovate

o

to spherical.
New Yori. orming very small, blackizh green, subglobose masses,
ottached to nio~-os, Clear Pond, Adirondack Mountains, (Wood).
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18.3 RIVULARIA PLANCTONICA

Estado actual de la especie

Rivularia planctonica Elenkin

1) Ortega, 1984;

1) Michoacéan, Puebla, MEXICO;
1) lagos; 1) plancténica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = jlustracién
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Rivularia planctonica segun Geitler 1932

20. Rivularia planctonica Elenkin, Nachr. Petersb. Bot. Garten,

S. 16, 1821,

Lager klein, 0,6 mm groB, weich. Fiden durch Druck leicht
voneinander zu trennen, gerade oder gekriimmt, radial laufend,
bis 300 u, seltener bis 350 u lang. Trichome 4,6—5,8 u breit,
zum groBten Teil in ein Haar aufgebraucht. Scheiden eng, farb-
los, schwer sichtbar. Zellen fast quadratisch oder 1'/,—2mal
langer als breit, mit Gasvakuolen. Heterocysten basal, einzeln,
kugelig, 8—9,8 # gro. — In einem FluB in RuBland (Gouv.
Olonez).
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Rivularia planctonica segun Starmach 1966

1. Rivularia planctonica Elenkin (rys. 863). Kolonie wolnoplywa-
jace, mniej wigcej kuliste, do 0,5 mm S$rednicy, migkkie. Niekiedy
kolonie maja ksztalt nieregularny i przedstawiaja grupki nici imitujace
rodzaj Calothrix. Nici proste lub nieco powyginane, kruche, przy
nacisku lekko si¢ rozchodza, do 350 p. dlugie, przy nasadzie 4,6—6,2 p.
szerokie. Pochwy bezbarwne, waskie, stabo widoczne. Trychomy przy
$ciankach poprzecznych nie wcigte lub slabo wecigte, u podstawy
4,5—6 u szerokie, zwykle zakonczone dlugim wlosem. Komoérki
z wodniczkami gazowymi, roznie dlugic. Heterocysty nasadowe,
pojedyncze, najczesciej regularnie kuliste, rzadziej wydluzone, 7—10
srednicy.

Wystepuje w planktonie jezior i rzek. Karelia, jezioro Bajkal.

Jest to jedyny, typowo planktonowy gatunek, przypominajacy Gloeotrichia echinulata,
od ktorej rézni sig brakiem spor, mniejszymi koloniami i duzymi heterocystami.

Rivularia planctonica (wedlug Kossinskiej)
Starmach 1966
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CAPITULO 19

SCYTONEMA

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

I. Sheath homegencous, or with parallel lamellation, generally thin, Fuseytonema 2

1. Sheath lamellated, mostly with divergent lamellation, terrestrial, Myachrotes . .. . .. 30

2. Aquatic .......... 3

2. Terrestrial I

3.759Cals quadirticnr shontersbroad 1o, Lol oy | Cinnestal | b means L Bl oh 4

3. Cells quadrate or longer than broad . ...............000iinnenon.. [EEEREPEE 6

4. Filaments about 30 pbroad .................... 1. 8. rivulare (p. 452)

4y (RIATIEN G DATTOWET » Hntrosrend + sl s T EEdah o et s micabesoiry 5

5. Filaments 25-27 EDIOB, e S T D e Lo 2. 8. chiastum (p. 453
3. Filaments 16-36 s broad... . ..o..ooiueine i 3. 8. cincinnatum (p. 453)
6. 'Trichomes up to 10 ey R a8
6. ‘Trichomes broader than 10 R T e S R s 7
7. Filaments 14-15.7 & broad, trichomes 9.4 .11.7 @ broad ..... .. L 3. simplex (p. 453)
7. Filaments 18-24 i broad, trichomes 12 18 wobroad, ... .. 3. 8. coactile (p. 455)

8. Trichomes prominently dilated, 3 broad, apices 10 i broad, fila-

tients T4 o broad TSN AT Sl S 6. 8. leptobasis (p. 457)
8. Trichomes not prominently dilated, filaments broader ... ... ... .. . 9
9. Filaments 10-12 broad, trichomes 5 8 iwhroad . ......... 7. 8. bohneri (p. 457)
25 eiomienis Browder . 04 . St sEE RN T R e S ietE Tl P 10
10.  Filaments 1520 @ broad, trichomes 7-8 i broad. . .. 8. 8. fritschii (p. 458)
10.  Filaments 16 . broad, trichomes 4 -8 i broad ...., 9. S, caldarium (p. 458)
d e amGer ATt o) < 0., L ro s o D on e EE ey el 12
LT OdIonier i hioait, D8] S raal i Ol § 3 00 disiiang i 21
L i Lt S B il e o b e 13
LG gl DT T TSR SR O S e 15
13. Filaments 16-30 prbroad. o S e e e e e A 10. 8. stuposum (p. 459)
TR e I e b R I M T B L £
14. Trichomes 9-12 p broad ....... .. .. .. .1 VL. S schmidtii (p. 459)
14. Trichomes 10-15p broad .............. . .. .. . 12, 8. wmillei (p. 460)
15, Filaments about 20 IE o, S Ul TSRS S S e S ewinicin) 17
1 AWM TR fowke 0t 00 L0 Sty Glakdbian Sl il s 16
16. Filaments 1416 wbroad .......... ... . .. . 13. 8. burmanicum (p. 4600
16. Filaments 12-15 u broad ................... .. 14, S. javanicum (p. 461)
17" Filaments 16-20 pibroad: . vu b0 2e, S D000 s o8 e 15. 8. saleveriense (p. 461)
175 Fildmlentl8.9: 22pibroad ... oooo ... .. o 1G. §. pascheri (p. 463)
17. Filaments 10-18 iebrond st St Al mentuis eamamdipe ] T 18
LB T syl el i et 19
18.  Cells as long as broad or somewhat Shoeler: .2 W S IR A 20
19.  Trichomes 10-16 1 broad, cells 1-} as long as broad . .. .. 17. 5. hansgirgi (p. 463)

19. Trichomes 9.4-14.7 2, cells 31—} as long as broad, sheath thick 18, §. ivengarii (p. 465)
20. Sheath thick, apices dilated and distinctly broader. 19, §. dilatatum (p. 465)
20. Sheath not so thick, apices not distinetly broader . 20. 8. ocellatum (p. 467)

b i Eos L S R D NN S 22
2hpfilnatenty below Logdinm,, . . §5 000 L C 00 24
22. Filaments (18-) 19-24 (-26) gbroad ..., . . .. 21. 8. amphon (p. 469)
e i 0 R ST R s, o e A B 23
23.  Filaments 15-25 ;1 broad, trichomes 1318 @ broad .. 22 & psendopunctatum (p. 469)
23.  Filaments 15-21 i broad, trichomes 1016 £ broad -~ T 23. 8. guyanense (p. 469)

23. Filaments 15-18.9 (-23.1) p broad, trichomes 8.4-9.5 (~10.5) i broad
24. 8. pseudoguyanense (p. 472)

24.  With calcium incrustation .......... .. .. .. 25. 8. julianum (p. 472)
At 2y Dot calcin nchustation, 5 To L R T MESYRS: i 25
gl oo A SRl o Rt B e e oo s 26
25, Sheath gelatinous, trichomes 5 -7 e ibromdi o el T 26. 8. varivm (p. 474)
2., ¢ Trichommes Upioo o risid s L Tsodviot) oa Bt 3 asd. ol arsl il 27
24 Trichomes broatien . svss: biaw wverigric - 508 Yt $650 aetensmms evaibiogon 28
27. Filaments 9 u broad, trichomes 5 hroad ot e 27. 8. frémyii (p. 474)
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2F

29,

29,

31,
3l.

Filaments 5 6 p broad, trichomes 3—4 p broad .......... 28. 8. schmidlei (p. 474)

Filaments 1217 p broad, trichomes 2 4 p broad .......... 29. 8. subtile (p. 475)
98, Cellsnotverylomg .. ..iivisneaadiiodiieieeiaitinet ey 29
28. Cells very long, filaments 9.5-13 @ broad .. ... 30. S. multiramosum (p. 475)

Filaments 7 12 (—15) @ broad, trichomes 5-10 p broad, sheath not lamellate
31. 8. hofmanni (p. 476)

Filaments 8 12.6 (-13.6) p broad, trichomes 5.2 7.3 p broad, sheath lamellate
32. S. pseudohofmanni (p. 478)

30. Sheath with slightly divergent lamellation . ... ..o ooecnannnnn s 31
30. Sheath with distinctly divergent lamellation often with funnel shaped portions 35
Filxndents E5=Z1  broad’ o cva e smess e soniaige S s ppe asingies foseaine v omge s - 33
AT S ML TOWEE Sl @ hste = v dinfe o) opn ivspre pri i Breie n o olWo 8 She Bidngls ¥ioum e i S thals a2

42, Filaments 10- 15 @ broad, trichomes 8 12 p broad 33. 5. tolypothricoides (p. 479)
32, Filaments 10.5- 12.6 p broad, trichomes 4.2 6.3 (- 10.5) p broad
34. S. geitleri (p. 481)

Trichomes 35 Gpbroad ... ... .. ... it 35. §. bewsii (p. 481)
Trichotes BroOAder & oi . aee osiet o ateiainmiin fe dates il o BUELL. oo ple b Sb sir e Biial - 34
4. Trichomes 6.5 85 pbroad ... ............. 36. 8. malavivaensis (p. 483)
34. Trichomes 6-12pbroad ... ... ......c.0iiianes 37. 8. mirabile (p. 483)
L b LY b Tl L ¥ S, SN SRR P TR S S S T a6
Branches united at the base . ... ... ..o iiiiaiienen 38, 8. crustacenm (p. 485)
16. TFilaments 1836 pbroad. .. ... ... ..ot 39. 5. myochrus (p. 487)
36, Filaments 27 48 pwbroad. . . ... ... ... 40. 8. crassum (p. 489)
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Clave de especies segun Frémy 1930

Clé analytique des cspeces :

I. Gaines homogenes ou lamelleuses, mais alors & lamelles parvall¢les.
A. Plantes aguatigques.
1. Articles trés courts (34 fois moins longs que larges) ; filaments
épais de 1830w . . . o e s 1. Sc. crispunt
2. Articles plus longs.
a. Filmnents ¢épais de 1830 . »
. Thalle vert érugineux, soycux ; filaments c¢pais de 18-2% w.
. . . 5 . 5 i ®  ue 4 i i " . 2. Sc. coactile
g. Thalle brunatre ou roussitre ; filuments ayant jusquia SU @
Arépaisseur. ..o e e e e 3. Sc. rivulare
b. Filuments ¢pais de 8-16 p.
«. Filaments épais de 8-12 g, libres thalle vert-noiratre. . .
e T R S - et 5L 4. Sc. Buhneri
B. Filaments épais de 12-16 @, ordinairement fascicules ; thalle
verbeeilbd: « o e e e ow ow_ sE e & B 5. Sc. Arcangelii
3. Plantes ordinairement aériennes ou subadricnnes.
1. Articles la plupart moins longs que larges ou tout au plus carres.
a. Trichomes toruleux.
«. Thalle violacé, rougeitre ou érugineux j filaments ¢épais de
16-30 . . " . 5 o . y § s e . 6. Sc. stupousum
g. Thalle noirdtre.

). Filaments ¢pais de 1521 @ ; Baines lamelleuses., 7. Se. Millei

“)). Filaments c¢pais de 10-12 @ 3 gaines homogénes. 8. 5S¢, Sclunidtii
b. Trichomes non toruleux,
«. Thalle noirdtre ou cendré ; filaments épais de 10-18 w, libres.

e = » " . F . " & . . . . 9. Sc. vcellatum
B. Thalle franchement ¢rugineux ou rougeitre ; filamnents épais
de 12-15 g, ordinairement fasciculés. S . 10. Se. javanicum
2. Articles la plupart plus longs que larges.
a. Thalle spongicux ; filaments épais de 2533 w. . . 11 Se. insigne
b. Thalle compact ; tilaments ¢pais de 7-21 p.
. Filaments épais de 15210 w0 o . . - 12. Sc. guyanense

8. Filments épais de 712 (ravement A w. o . . LhoSe Heofoani
1. Gaines lamelleuases, a lunelles plus ou moins divergentes,
A, Luneaux tous (ou presque tous) géminds.
1. Trichomes non toruleux. =
a. Plante aquatique flottante 5 filaments épais de 1015 5 gaines
pen lamelleuses. . o o - . . 1% Se. tolypothrichuides
b. Plantes subacricnnes, ordinairement fixces 3 paines nettement
** Jamelleuses. ’
. Guines a lamelles pea divergentes rarement’ disposées  en
entonnoirs emboiteés 3 Alaments épais de 1521 w15, Se. mirabile
B. Gaines & lamelles trés divergentes, fréquemient disposces en
entonnoirs emboites; filaments ¢pais de 18 356 p. 16. Se. myovchrous
2. Trichomes toruleux ; filaments ayant jusquiia 63 o d'épaisseur. .
. . N . . e S E B o ow = e e M B pulchrum
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Clave de especies segun Geitler 1932

Bestimmungsschliissel der Arten

I. Marin
1. Fiden 6—8pu breit. . . . . . . Sec. conchophilum 1.
2. Fdden bis 24(—26) u breit
A. Scheiden dick, geschichtet. . . . . B8e. siculum 2.

B. Scheiden diinn, nicht geschichtet Sec. polycystum 3.
II. Im SiiBwasser
1. Scheiden nicht geschichtet oder mit parallelen Schichten,
meist relativ diinn
A. Wasserbewohner
a) Fiden 16—30(—36)u breit
a) Zellen sehr kurz . . . . . . Se.crispum 4.
B) Zellen langer
* Scheiniste meist gekreuzt Sec. chiastum 5.
** Qoheiniste nicht gekreuzt Se. rivulare 6.
b) Faden bis 25 u breit

@) In Thermen . . . . . . . . Sc. azureum 7.
B) Nicht in Thermen
* Zellen 12—18 u breit. . . Sec. coactile 8.

#* Zollen schmiler . . . . . Se. Cookei 9.
o) Fiden schmiiler i
a) Fiden 8—12pu breit
* Taden nicht in Biindeln Sc¢. Bohneri 10.
** Fhiden in aufrechten Biindeln
Sc. Arcangelii f. minus 14.
p) TFiden breiter g
* In Thermen. . . . . . Se.caldarium 11.
** Nicht in Thermen '
+ Faden 15—20 u breit
+ Trichome 12—16 u breit
Se. caleicolum 12.
++ Trichome 7-—8 u breit
Se. Fritschii 13.
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tt+ Fiden 9—18 p breit?)
+ Tiden in Biindeln Sc. Arcangelii 14.
++ Fiden nicht in Biindeln
, Se. obhscurum 16.
B. Landbewohner
a) Zellen groBtenteils kiirzer als breit?)
a) Trichome torulds
* Tiden 16—30 u breit
+ Fiden frei
+ Zellen kurz . . . Sc.stuposum 16.
++ Zellen lang . . . Se. Gomontii 17.
11 Fiden in Biindeln  Se. foliicolum 18.
** Fiden schmiiler
+ Fiden 15—21 u breit
+ Zellen 10—15 u breit?)
Se. Millei 19.
++ Zellen 4—10 p breit
‘ Sc. Austinii 20.
+1 Fiden 12—18  breit, Zellen sehr kurz
Sc. Schmidtii 21.
p) Trichome nioht torulds
* Trichom- bzw. Fadenenden mit Kappe
+ Fiden 13—16 p breit Sc. hyalinum 22.
+t Faden 22—26(—30)p breit
Se. capifatum 23.
** Ohne Kappe
+ Fiiden 28—32 u breit
Se. lynghyoides 24.
+1 Faden bis 20 p breit
+ Fiden teilweiseschraubiggedreht
Se. spirulinoides 26.
++ Fiden nicht schraubig gedreht
§ Faden 16—20 p breit
Se. saleyeriense 26.

1) Vgl. auch Sc. coactile var. minor.
%) Vgl. such Se. varium, Hofmanni; in fraglichen Fillen ist auch die Gruppe b
zu pritfen. Siehe auch Hassallia heterogena 8. 740.

%) Vgl. auch 8c. Gomontii.
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§8 Fiden 10—18 u breit
° Zellen maBig kurz
Sc. ocellatum . 27.
°° Zellen sehr kurz
Sc. Hansgirgi 28.
11+ Faden (9,6—)12—15(—16) u breit
+ Faden in Biindeln, Zellen maBig
kurz. . . . . Se. javanicum 29.
++ Fiden frei, Zellen sehr kurz
§ Fiden 12—16 u breit
Se. tenellum 30.
§§ Fiaden 9—12 u breit
Sc. obscurum var. terrestre 15.
b) Zellen groBtenteils linger als breit (nur in den
Soheitelmeristemen manchmal kiirzer)?)
a) Fiaden 25—29(—33) u breit
* Trichome 7,6—13 pu breit  Sc. insigne 31.
** Trichome 15—22y breit Se. magnum 32.
p) Fiden sohmiler
* Fiden (18—)19—24(—26)u breit
-+ Scheiden sehr dick, Trichome 3,5 bis

4u breit. . . . . Se. amplum 33.
11 Scheiden diinn, Trichome 14—18u
breit. . . . . . Sc. punctatum 34.

** Fiden 15—21 u breit?)?)
1 Scheiden maBig dick
+ Zellen in den alten Trichomteilen
sehr lang
Se. longiarticulatum 35.
++ Zellen maBig lang
§ Fiaden verworren
Sec. intertextum 36.
§§ Faden nicht verworren
Se. guyanense 37.

1) In fraglichen Féllen vgl. auch Gruppe a.
%) Vgl. auch So. ocellatum var. purpureum.

?) Sind die Faden 12—18x breit, so vgl. Sc. guyanense var. minus,
Sc. Bewsii und Se. amplum fa. hibernica:
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Tt Scheiden sehr dick

+ Zellen 7 breit Se. Simmeri 38.

++ Zellen 6—8 p breit
Sc. Holstii 39.

*** Fiden 7—12—16 u breit!)
T Scheiden nicht mit Kalk inkrustiert

+ Scheiden fest
§ Fiaden 7—13 u breit
° Alte Zellen sehr lang
Se. multiramosum 40,
°° Alte Zellen nicht sehr lang
Sc. Hofmanni 41.
§§ Fiden 14—16 u breit

Se. samoénse 42.

++ Scheiden gelatinos
§ Zellen 5—7 pu breit, nicht sehr
lang. . . . . Sec. varium 43.
§§ Zellen 6—9 pu breit, bis 24 u
lang. Se. subgelatinosum 44.

11 Scheiden mit Kalk inkrustiert

' Sc. julianum 45,
**¥x* Faden 6—8py breit. . . Sec. tenue 46.

2. Scheiden mit divergierenden Schichten (aus Trichter-
stiicken aufgebaut), meist dick?2)

A. Scheiden mit wenig divergierenden Schichten
(streckenweise fast parallel geschichtet), stellenweise
aber mit deutlichem Trichterbau
a) Fiden (13—)15—21 u breit

a) Trichome 6—12p breit . . Sec. mirabile 47.
p) Trichome 3,6—6 u breit . . . Sc. Bewsii 48.
b) Fiden 10—15 u breit  Se. tolypothrichoides 49.

B. Scheiden sehr deutlich divergierend geschichtet, aus
Trichterstiicken aufgebaut

1) Sind die Faden 12—18 y breit, so vgl. Sc. guyanense var. minus, Sc. Bewsii
und Sc. amplum fa. hibernica.

%) In unsicheren Fillen ist auch Petalonema zu vergleichen. — Sind die
Fiden unter 12 breit, so siehe auch Sc. Bokneri (10). — Vgl. auch Sc. multi-
ramosum (40).

a) Aste frei
a) Fiden 18—36 u breit . . Se. myochrous 50.
p) Fiden 27—45pu breit!) . . Se. erassum 51.
b) Aste an der Basis oder bis zur Spitze verbunden,
Schlingen bildend . . . . . Sc. erustaceum 52.
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Clave de especies segun Tiffany y Britton 1952

i KEY TO THIE SPECILLES

il G144 o ot phn il T e S 2
“ells 14-30 . i oy il AR 1. S. cincinnatum

2, Sheaths humoguu_ous or in p.tmllcl ]u.;, 1] Lt

o 8) . 2. S. ocellatum
waths lamellose, layers divergent. . . 8. 3. tolypothrichoides

Clave de especies segun Tilden 1910

Genus SCYTONEMA Agardh. Syst. Algar. 26. 1824.

Filaments branched; false pranches usually arising between two heter¢
cysts, solitary or in pairs, forrm ¢ by the lateral perforation of the sheat
by the trichome; trichomes single within the sheath, straight; hormogon
terminal, solitary; gonidia spherical or oval, observed in a few specie
wall of gonidium thin, smooth. ;

1 Sheaths homogeneous or formed of parallel layers.

1 Plants living in fresh water

(1) Filaments 5-8 mic. in diameter : s. conchophilum
(2) TFilaments 12-16 mic. in diameter S..arcangelii
(3) Filaments 18-24 mic. in diameter ’ S. coactile
(4) Filaments about 3o mic. in diameter S. rivulare
(5) Filaments 36 mic. in diameter S. occidentale
(6) TFilaments 16-36 mic. in diameter 'S. crispum
" 2 Plants living in warm water i 5
(1) Filaments 16 mic. in diameter S. caldarium:
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(2) Filaments 25 mic. in diameter S.

Plants living on soil, rocks, or bark, not submerged
(1) Filaments 7-15 mic. in diameter S.
(2) Filaments 9-15 mic. in diameter S.
(3) Filaments 12-15 mic. in diameter S.
(4) Filaments 10-18 mic. in diameter s.
(5) Filaments up to 2o mic. in diameter S.
(6) Filaments 15-20 mic. in diameter S.

azureum

hofmanni
varium
javanicum
ocellatun‘.l
intertextum -
austinii

(7) Filaments 15-21 mic. in diameter; cells compressed
S. millei

(8) Fila-rncnts 15-21 mic. in diameter; cells somewhat quadrate or

~.elongate S. guyanense
(9) Filaments 19-24 mic. in diameter S. amplum
(10) Filaments 20-25 mic. in diameter _ S. wolleanum
(11) Filaments 16-30 mic. in diameter S. stuposum

Sheaths lamellose, with diverging layers; plants usually living on soil

or rocks, not submerged.

Filaments 10-15 mic. in diameter S. tolypotrichoides
Filaments 12-18 mic. in diameter - 8. flavo-viride
Filaments 15-21 mic. in diameter S. mirabile
Filaments 18-36 mic. in diameter S. myochrous
Filaments 40-75 mic. in diameter : S. badium

Sheaths thick, lamellose, forming wings or membranaceous expan-
sions (ocreae); branches in basal portion of filament issuing in

pairs, those in the upper portion solitary.
Plants living in water

(1) Plants living in salt water; filaments 28-50 mic. in diameter
i . S. fuliginosum

(2) Plants living in fresh water, on dripping rocks or submerged
S. alatum

Plants hiving on damp rocks or ¢n bark
(1) Filaments 12-16 mic. in diameter

S. junipericolum

(2) Filaments 15-30 mic. in diameter S. crustaceum

(3) Filaments 24-40 mic. in diameter S. densum

Species not well understood

S.
S.

bornetianum
dubium

S. hirtulum

S. immersum

S. polymorphum
S. rubrum

S. simplex
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Clave de especies segun Starmach 1966

Klucz do oznaczaniu garunkow i sckcji

A Pochwy jednorodne, niewarstwowane Iub rownolegle warstwowane.
Trychomy réwno szerokie lub tylko bardzo stabo pod szczytem roz-
Szerzone. Komorki mnicj wigcej jednakowo dlugie. (Sekgja: Euseyto-
nema, gat, 1—26) . a0y

B. Pochwy $rednio szerokic, skoénie warstwowane (tylko miejscami warstwy
s4 réwnolegle). Trychomy na szczytach wyrasnic rozszerzone. Komérki
w $rodku nici maja inng dlugosé niz na Szczytach, (Sekcja: Myochrotes,
gnt.Z?——l!()}.......... : (IR TR | 4
C. Pochwy szerokie, na brzegach faliste, rozszerzajace si¢ ku szczytowi,
skosnie uwarstwione. Trychomy na szczytach rzadko rozszerzone, roz-
galezienia przewaznic pojedyncze. Komérki mniej wigcej réwno dlugie.

(Sckcja: Petalonema, gat. 37—42) .. . . . . SR s S R d & . e R
l(A).Hydroﬁly...........................2.
la.Aeroﬁty........... P R [ S | 2
2 (1). Pochwy (w porédwnaniu do trychoméw) wyskie lub §rednio szerokie . . . 3.
Zn.l’ochwyszcmkie......................... .11
3  (2). Nici inkrustowane weglanem wapnia (na niciach widoczne s3 sku-

pienia krysztalkow wapnia)si s S8y s iy RS W8 T Y &
3a. Nici nie inkrustowane weglanem wapnia. | . T F RN e 5.

4 (3). Nici 20—-31 . szerokie, galyzki zwykle krzyzujyce si¢. . . 1. S. chiastum.

4a. Nici 918 £ szerokie, rozgalgzienia parzyste, zwykle nic krzyzujice sie

2. S. obscurum.
5 (3a). Nici do 20 u szerokie. . . . Ty bnss T S AR B CF PRt SRS g o
Sa. Nici szersze . | . . *R Rl s e, o iof WE S E 8.
6 (5). Nici 1520 i szerokie . . | SR g PR . 3. S. calcicola.
6a. Nici 1217 [t szerokic . , . | R R T B 7.

7 (6a). Wystepuje w gorgcych 2rodlach 'S P . 4. S, caldarium.
Ta. Wystepuje w wodach stojgeych i plynacych na kamieniach S T
R 5. S. Arcangelii.
&  (5a). Plechy do 15 em $rednicy. Nici 18—24 e szerokie; komérki w §rodku
trychoméw dluisze od szerokodei lub kwadratowe + + .« . . 6. 8. coactile.
8a. Plechy mnicjsze, nici 14—36 1 szerokie; komorki w $rodku trychoméw

krétsze od szerokodei lub kwadratowe., . . . w i sl 5 ingl . 9.
9 (8a). Pochwy z zewnitrz bezbarwne, wewnqtrz z6tobrunatne, na szCzZy-
tach zwykle silnie Zweione . . . ., . . . 4 - 7. S. Woronichinii.
9. Pochwy jednakowo zabarwione lub bezbarwne , . . . | | | T . 10,
10 (9a). Pochwy Jednorodne, nici do 30 p szerokie; trychomy z owalnymi
'sporami...................... 2 8. S. rivulare.
10a. Pochwy przynajmnicj miejscami réwnolegle warstwowa ne, nici 14—36 .

i - - 9. S. crispum,
chomy 2—4-—(6,6) 73

- 10. S. subtile.
i v 12

szerokie; trychomy bez SPOE . oo T ek
11 (2a). Nici pojedyncze, 12—-17-(23);.: szerokie; try
szerokie . . ., | vk Sl G el -

Ila. Nici skupfnncwplcchy = e skl nl Gl B 7 A e a R

12 (11a). Nici krotkic, 16 szerokie; trychomy 4 p szerokie . o i
. 11. S. Simmeri.
. 12, S. Cookei.

12a. Nici dlugie, do 25 i szerokie; trychomy 7 It szerokie .
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13 (la). Nici niebieskoszare, okryte wapicnnymi mufkami, 7—13 i szerokie
D5 3 WIRE SO S & ol et L Sy 13. S. drilosiphon.
13a. Nici nie okryte wapiennymi oslonami, wymiany g6Ene 0n (10 E, AT 14,
14 (13a). Nici 7—10,5 u szerokie, skupione w peezki; trychomy 4,6—9,5 ®
szerokic........................l4.S.Hol'manni.
14a. Nici o innych wymiarach, nie skupione w peczki... . . . . . .., . . 1s,
15 (14a). Nici 9—15 p szerokie . . . . . gL R Tt QI TR SR 16
15a. Nici w innym zakresie szerokosci. . . . ., . .. .. . w5 w e e BT
16 (15). Nici wystepuja pojedynczo pomigdzy innymi glonami o
.......... GRE PR s it AT s e e s o IS8 kwngitense.
16a. Nici tworza darnisto-filcowate Plechiva e, | el 2 13 a =3 16. S. varium.
17 (15a). Nici w granicach 10—19 p szerokosei . . . . . bl L DG REEE.
17a. Nici w granicach 15—30 u szerokoseir. . . . . . . ek TR TR M T TR L
18 (17). Nici zebrane w peczki lub tworzg drobne skupienia wér6d innych
glonéw...................‘...........I!J.
IBa.Nicilworzaplechy.........................20.
19 (18). Nici 10—12,5 & szerokie; trychomy 4,5-—5,5 1t szerokie. .
........ s i i oo dly s el RO EN U TEIS  fr cEatany
19a. Nici 10—19 g szerokie; trychomy 5,5—14 1 szerokie . . . . 18. S. ocellatum.
20 (18a). Pochwy cienkie, bezbarwne (rzadziej zéltawe), nici 10-—19
szerokie; trychomy 7—I12 i szerokie. . . <+« . . . . .19, S, javanicum.
20a. Pochwy grube, bezbarwne lub ZoMobringtnet "o, Onar VLN ey e 21.
21 (20a). Pochwy niewarstwowane, w starszych niciach pomarszczone;
trychomy wyraznie paciorkowate . . . . . . _ . « « « . . 20. S. Schmidtii.
21a. Pochwy warstwowane; komérki wydluzone, cylindryczre . . . . . . . | 22.
22 (21a). Nici 14—16 p szerokie; trychomy 7—10 i szerokie . s
....... . 21. S, samoénse.
22a. Nici 13,4—15,2 i szerokie;” trychomy 1,2—7 u szerokie . . . . 22. S. Pratii.
23  (17a). Nici do 20 p szerokie, trychomy 12—16 szerokie; pochwy
warstwowane, z6lte lub czerwonozolte . . <« 4« .« . . 23. S, intertextum.
23a. Nici szersze; pochwy bezbarwne lub zéltobrunatne . . LR A 5
24 (23a). Nici 15—21 ¢ szerokie; trychomy 10—15 @ szerokie AT
St et © RSB ReCATI S IR S T A L 94, 8. NiTeks
Ma.Nicilﬁ—SOpszemkie........................25.
25 (24a). Nici 16—30 (najczesciej 18—21) @ szerokie; trychomy 12—18 p.
szerokie, przy $ciankach poprzecznych wcigte . . ., . . . . 25. S. stuposum.
25a. Nici 20-—25-(30)y. szerokie; trychomy 15—18 @ szerokie, przy $cian-
kach poprzecznych nie Wwelete £ 2oy e, B o stk + 96 S. subcoactile,
26 ('B).Nil:i?’——lSpszzrokie.....................,27.
Z&.Niciszcrsm.............................30.
27  (26). Nici plozace si¢ pomiedzy innymi “glonamis, 50 SV 202 e Maden . 28,
ITa.Nicitworqulechy.........................29.
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28

(27). Nici 7—14 p szerokie, trychomy 2,5—3 ,5 i szerokie; pochwy na
zewnatrz bezbarwne, wewnatrz z6htobrunatne. s s s e o . 27. 8, orientale.

28a. Nici 9,9—13,5 szerokle, trychomy 7,2—9,0 szerokle, pochwy z6lto-

29

brunatne . , ., . . S -« . . . 28, S. sinense.

(27a). Nici 8—12 p. szerok:e, pochwy slabo skoﬁme warstwowane . .
e Tl TG o o 29, Sominos.

2%9a. Nici 12—15 p szerok:e. lrychomy 8—!0;& surokle' pochwy wyraznie

warstwowane . . ., . : i + « « « « . . . .30 S. consociatum.
30 (26a). Nici w gramaach 10—21 p szerokoscl [ SR, Slodte o e d o LS
30a. Nici w granicach 14—36 p szerokosdci . . . R - SE33,
31 (30). Nici wystepuja wéréd innych glonéw, 13—I9p.szerok1e' trychomy

35—-6uszerok|e.....................31 S. Bewsil.
31a. Nici tworza plechy . . . . . . . . . .. p o Js v R
32 (31a). Nici 10—17 szerokie, do 6 mm dl’ugle pochwy 3asnoiéhe lub

bezbarwne . . .« . . 32. S. tolypothrichoides.
32a. Nici 12—21 p. szerokle, do l 2 mm dlug[e, pochwy Jjasnoz6lte lub zého-

brunatne . . . . . .« . 33. S. mirabile.
33 (30a). Nici l?—JBpszerokxe trychomy 'J’-—IOp.szerokle, przy $ciankach

poprzecznych silnie wcigte . . ., . . . .+ . . 34. S. torulosum.
33a. Nici 14—36 ;1 szerokie: trychomy przynajmmej w czqsm srodkowq nie

wci¢te przy $ciankach poprzecznych. . . . . . | RS oo 3.
34  (33a). Nici 15—36p szerokie; trychomy w &rodkowych czeécmch

4,5—9,5 i szerokie . . . . s - - . . 35. S. myochrous,
34a. Nici 14—25 p szerokie; trychomy na koﬂcach czerwone. . . 36. S. brunneum.
35 (O). Pochwy jednakowo zabarwione. . . . . . a:ie dv he SR . R 2 36,
35a. Pochwy w wewnetrznych czefciach ciemniej mbarwnone. na zewnatrz

MASHER - N e - o RSN L e e 39,
36 (35). Plechy skorumaste nici 13——309 szcrok:e « « « « . 37. 8. crustaceum .
36a. Plechy nic skorupiaste . . . . . . . .. .. .. ... el % 1
37 (36a). Plechy filcowate o aksamitncj powierzchni . . . . . . 38. S. velutinum.
37a. Plechy poduszkowate . . . . . . . ... .. 3 L e I
38 (37a). Nici (19)—24—40 p szerokie, trychomy 6—12p. szerokn-. roz-

galezienia pedzelkowate, tworza si¢ na szczytach nici . . . . . 39, S. densum.

38a. Nici 25—46 p szerokie, trychomy 9—]85[1. szerokie; rozga!qzmma

39

tworza si¢ w réznych czeéciach nici . . . « « s « « . 40, S. crassum,
(35a). Nici 13—30 2 szerokie, trychomy 6—12 7 szerokn: pochwy bez
poprzecznego prazkowania . ., . . .« . . 41. S, involvens.

39a. Nici 24—75 p szerokie, trychomy 46—-150p. szerolue. pochwy po-

przecznie prazkowane i cz¢sto poprzewezane . . . . . . . . 42. S.alatum.
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Clave de especies segun Prescott 1962

Key to the Species
1. Sheaths very wide, forming lateral, wing-like expansions.________S. alatum
1. Sheaths not forming wing-like expansions 2
2. Sheaths lamellate, the lamellations diverging . 3
2. Sheaths not lamellate, or with lamellations parallel . 5
3. Filaments 18-30—(36)x in diameter; cells 6-12x wide..._..__._.__S. myochrous
3. Filaments smaller.. “4
4. Forming free-floating clots with filaments more or less radiating
from a common center, 10-154 in diameter .. S. tolypothricoides
4. Forming attached, wooly expanses; filaments 15-214 in diameter....S. mirabile
5. Cells very short, about 1§ their width in length; filaments very
coarse and wiry, seldom branching et s e S. crispum
5. Cells longer; branching frequent. .6
6. Heterocysts ovate or subglobose; filaments 18244 in diameter__..._.. S. coactile
6. Heterocysts quadrate to cylindrical; filaments
12-16x in diameter S. Archangelii
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CARACTERES ESPECIFICOS DE Scytonema

1. Habitat
1. acuatico
2. subaéreo
3. edafico

2. Forma del talo
1. talos filamentosos
2. talos formando estratos
3. peliculas

3. Forma del apice de las ramas
1. recto
2. ampliado, claviforme

4. Constricciones en los septos
1. ausentes
2. presentes

5. Color de las células
1. verde azul
2. amarillento
3. verde olivo

6. Diferencias entre células de ramas jovenesy  viejas
1. evidentes y muy marcadas
2. poco evidentes o ninguna

7. Tipo de vaina
1. firme
2. difluente

8. Lamelacion de las vainas
1. ausente, vainas homogéneas
2. presente

9. Tipo de lamelacion
1. divergente
2. paralela

10. Color de la vaina
1. incolora
2. amarillenta
3. pardusca
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11

12.

13.

14.

15.

16.

17.

18.

. Inscrustaciones de calcio en la vaina

1. ausentes
2. presentes

Forma del heterocito

1. cilindrico

2. oblongo

Largo del heterocito
Diametro del heterocito
Largo de las células
Diametro de las células

Relacion largo ancho de la célula

Grosor de la vaina
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Scytonema Agardh ex Bornet et Flahault 1886, Novelo 1985

Talos filamentosos o formando estratos y peliculas de filamentos densamente
entremezclados, libres o en fasciculos, con ramas erectas. Filamentos con
ramificaciones falsas en pares, raramente solitarias. Las ramificaciones se originan por
la presencia de necridios entre dos heterocitos, pero no junto a ellos, ambas ramas
crecen paralelas o en posicion cruzada. Tricomas isopolares, cilindricos, uniseriados con
heterocitos solitarios intercalares, constrefiidos en los septos. Las partes apicales de los
tricomas son cilindricas o ligeramente mas amplias que el resto del tricoma. Células
apicales redondeadas, células intercalares generalmente mas alargadas que anchas.
Vaina firme, limitada, con lamelas paralelas o divergentes, coloreada. Células verde
olivo a verde azul palido. Granulos abundantes e irregularmente dispuestos. Las células
apicales con grandes pseudovacuolas. Heterocitos intercalares, solitarios, raramente en
pares, cilindricos o en forma de barril. Las células se dividen transversalmente en zonas
meristematicas cerca de los apices. Multiplicacion por hormogonios apicales. La
germinacion de los hormogonios es bipolar.
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Scytonema C.A. Agardh 1824
Trad. E. Novelo

Seyfonema .4 .Agaedn 1524

47 aoanez’/x /970, P 396, Lam . 0%, /gf—?du 77 iy 1o, A’.?d- ";_9. |
Crn . #/ '
MO g 18 fam S, piga; 2287, -

-

7o ' .
55 con ff/d rmen7os gnradado:l a—j ropa s , e rﬁudl ;
¥ / ; L
/oa‘ , 2 ¢h’/ME/£CJ/5S %/u/znaa’c'as /ﬂvrman a)g mec.éa.r g,vgc.?/q:' : i
/05/"4’ lenen vned varna 4o - epeda  fomogenea) o e.d/-'m_r_/:/ratn”d. 3
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19.1 SCYTONEMA ARCANGELI

Estado actual de la especie

Scytonema arcangeli Bornet et Flahault 1887

1) Cartajena, 2004:<4,6,>; 2) Montejano et al., 2005:<3>;
1) Huasteca, 2) MEXICO;

1) cascadas; 1) subaérea;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Scytonema arcangeli segtin Frémy 1930

5. Scytonema Arcangelii Born. et Flah., Révision, IlI, p- 92,
1887 ; Frémy, Scyton. France, p. 45, Pl. XVII, fig. 44, 1927.

Thalle en coussins d’'un vert cendré ou violacé ; filaments épais
de 12-16 pn, fasciculés ; rameaux longs et flexueux ; gaines membra-
neuses, minces et incolores ; trichomes épais de 12-1.1 u, d’un ver:s
violacé ; articles discoidaux ou carrés ; hétérocystes subearés ince-

lores ou jaunatres. — (Fig. 259).
Hab. : bassins dans les serres 5 sur les Museinées, ou d'autres vegdetar x

aquatiques dans les fontaines et les mares.
Distr. géogr. : Italic ; Antilles.
Afrigque : Angola, Golungo Alto (Welwitseh).

GABON @ 1+ Piti-Masango, sur des cailloux de quartz et de gra-
nite, dans un  ruissecaun  trvibutaire de I'Onoy, avee Chioococens
minor, Scytonema stuposum, Chauntransia sp., des Desmidides et des
Muscinées ; 12 juin 1926 (Le Testu !). — Filaments épais de 12-
11 4.

2* mare de Mandjibwé, sur du bois immergé i 30 cm. environ,
a Pombre, avee les espéces et dans les conditions signalées i propos
de Aphanothece saxicola [p. 28] ; 21 décembre 1926 (Le Testu ). --
Forme plus petite que le type [fa. minus Nob. (1)]; filaments épais

de 8-11 u ; trichomes épais de 5-6 u ; par ailleurs, conforme au type
d’Avcangeli (in Erb. crittogam. ital., 11, n* 785 !). Les gaines dans
les parties agées sont colorées en brun dové, parfois un peu rou-
geitre ; les rameaux sont solitaires ou géminés et dans ce cas trés
rapprochdés i la base, mais non soudés ; les héiéroeystes nombreux,
carrés ou allongés, sont jauncs ct les trichomes violels ; beaucoup

d’hormogonies en voie de germination. La plante forme, sur de
vieilles racines d’arbres, un revétement noir-violacé, liche et laineux,
Sous cet aspect, elle représente sans doute une forme d’ombre.

3° mare de Tsasagho, prés du village de Ghiga, sur des feuilles
de Stipularia avec les espéces signalées A propos de Chroococcus tur-
gidus [p. 37]; 24 février 1927 (Le Testu !). — Filaments épais de
12-13 p. ¥

Fig. 259, — Scytonema Arcangelii Born. et Flah, — Gr. : X 400.

Frémy 1930
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Scytonema arcangeli segtin Geitler 1932

14. Scytonema Arcangelii Born. et Flah., Rév. 3, 8. 92, 1887.
Exsikk.: Wrrrr.-NorDST., Alg. exsicc. Nr. 874; Erb. critt. Ital.

Nr. 785 (als Sc. cinereum).

Lager polsterformig, stumpf griin oder violett. Fiaden
12—16 u breit, meist in Biindeln. Scheinverzweigungen meist
paarweise, lang und gebogen. Scheiden fest, diinn, farblos.
Trichome 10—14 x4 breit, griinlich-violett. Zellen scheiben-
formig oder fast quadratisch. Heterocysten anniahernd quadra-
tisch, oft etwas linger als breit. — In stehendem Wasser
(Italien, Antillen, tropisches Afrika). — Fig. 481.

f. minus Frémy, Myx. d’Afr. équat. Arch. de Bot. 3, 8. 302, 1930.

Fiden 8—11, Trichome 5—6 p breit. — Auf Holz in
stehendem Wasser in Franzosisch-Aquatorialafrika.

Flg. 481. Scylonema Arcangelii (aus Erb. critt.
Ital. Nr. 785); ca. 360mal. Nach FREMY.
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Scytonema arcangeli segtin Tilden 1910

391. Scytonema arcangelii Bornet and Flahault. Revis. des Nostoc. Ann.
Sci. Nat. Bot. V1I. 5: g2. 1887. De Toni. Syll. Algar. 5: 502. 1907.
Collins. The Algaé¢ of Jamaica. Proc. Am. Acad. Arts Sci. 37: 241. 1901.

" Plant mass cushion-shaped, 3-4 mm. in height, expanded, gray or
greenish; filaments 12-16 mic. in diameter, entangled in fascicles; false
branches long, flexuous; sheaths membranaceous, thin, colorless; trichomes
10-14 mic. in diameter; cells disc-shaped or somewhat quadrate; hetero-
cysts somewhat guadrate, colorless or yellowish.

West Indies. On moist rocks by spring. Castleton, Jamaica. April 18g3.
(Humphrey).

0
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Scytonema arcangeli segin Starmach 1966

S. Scytonema Arcangelii Bornet ct Flahault (rys. 974), Plechy
zielone lub oliwkowe, 3—4 mm grube. Nici 12—17 w szerokie, naj-
czgScicj zebrane w peczki. Rozgalezienia zwykle podwdjne, galazki
dlugie, faliste. Pochwy trwale, wyrazne, waskie, bezbarwne, miejscami
rownolegle warstwowane. Trychomy fioletowozielonawe, 9,5—14,5 pn.
szerokie, na korcach zwykle tak samo szerokie jak i w érodku. Ko-
moérki w §rodkowej czesei trychomow prawie kwadratowe, do 14,5 p
dlugie, na koncach krétko tarczowate, 3,6—6 p dlugie, z zawartos$cia
ziarnista. Heterocysty prawie kwadratowe, 6—14,5 dlugie, zielo-
nawozéite lub prawie bezbarwne.

Wystepuje w wodach stojacych i wolno plynacych na kamieniach
i roslinach podwodnych. Europa, Afryka, Ameryka Srodkowa.

Scytonema arcangeli (wedlug Frémy)
Starmach 1966
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Scytonama arcangeli segtin Prescott 1962

Scytonema Archangelii Bornet & Flahault 1887, p. 92
Pl. 123, Figs. 6,7

Filaments in fascicles or tufts, forming brownish or gray mats and
cushions. Trichomes with long, gracefully curved branches arising
singly at the heterocysts, or more commonly in pairs between the
heterocysts. Cells quadrate; without constrictions at the cross walls;
12-18. in diameter, 14-20u long. Heterocysts quadrate or cylindrical;
either colorless or ochraceous. Sheaths thin, close, hyaline. Filaments
12-164 in diameter.

Tychoplanktonic and on shore. Wis.

Scytonema arcangeli Bornet and Flahault
Prescott 1962
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19.2SCYTONEMA BOHNERI

Estado actual de la especie

Scytonema bohneri Schmidle 1902

1) Novelo, 1985:<2,4,6>; 2) Fremy, 1929; 3) Geitler, 1932; 4) Skuja, 1949; 5)
Desikachary, 1959; 6) Novelo, 1998:<2,4,6>; 7) Montejano et al., 2005:<3>;

1,6) Tehuacan, Puebla, 7) MEXICO; 2) CAMERUN; 3) EUROPA; 4,5) INDIA;
1,6) suelo seco; 6) estanques artificiales; suelos humedos, orillas de lagos, creciendo
sobre piedras en un arroyo; 1,6) edafica; 6) epilitica;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Scytonema bohneri segiin Novelo 1985

Scytonema bohneri Schmidle 1902

Filamentos entremezclados con otras algas formando masas de mas de 3 mm de grosor
y de color verde azul obscuro, pardo a negruzco. Filamentos verde azul brillante, con
vaina gruesa y firme coloreada de amarillo (sepia) en las partes mas viejas. La vaina
tiene lamelas tenues y paralelas. El tricoma esta formado por células mas cortas que
largas en la mayoria del filamento, sin constricciones en lo septos. En el &pice los
tricomas se adelgazan y las células son ligeramente constrefiidas en los septos. La célula
apical es redondeada y ligeramente menor que las vegetativas. Las ramificaciones son
en pares pero escasas. Los septos con 1 a 3 granulos grandes y el citoplasma con
granulos pequefios y dispersos, en ocasiones muy vacuolado. Los heterocitos son
rectangulares y so6lo ligeramente mayores que las células vegetativas. Didmetro del
filamento: 8 - 12 um. Diametro del tricoma: 6.1 - 9.7 um. Largo de las células: 2.7 - 13
um. Diametro del heterocito: 8.9 - 12.5 um. Largo del heterocito: 7 - 18.5 um. Grosor
de la vaina: hasta 2 pm. Fig. 81

Crece en floculos filamentosos; epilitica en estanques artificiales y en suelo seco

Herbario:
PAP Acl, Al (cultivos de suelo), 911

Scytonema bonheri
Novelo 1985
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Scytonema bohneri Schmidle
Trad. Novelo

Scytonema bohnerd Schmidle

g Frémy, myxo. d'Afr. equat. franec, 302, 1929
Desikachary, 1959, p. 457, pl. 87, fig. 1.
Dibide aclore sleijq

Estrato filamentoso, verde negrusco: filamentos parcialmente deslizantes
(creepina) postrados, parcialmente ascendentes, filamentos 10-12 micras
de ancho, falsamente ramificada, ramas la mayoria simples, generalmente
delgadas 8-10 (-11) micras de diZmetro, 200-300 micras de largo,
adelgazdndose en el dpice, 6-7 micras de didmetro; una vaina incolora,
1-1.8 micras de grueso, homogénea, a veces divergente; tricoma verde
azuloso, 5-8 micras de ancho; c&lulas rectangulares, cortas en el dpice,
1/2 a 11/2 veces tan largo como ancho en el resto, heterocistos
comprimidos elipsoidales a rectangulares, mas largos que anchos, pared

hialina.

En suelo, Universidad estatal, Rangoon, Burma (Skuja, 1949, 34)
Red. Hills, lago Madras.

Skuja'(}949) describe las especies en gran detalle - Filamentos

de 8-11 micras de ancho, vainas hasta 2 micras de grueso, la mayoria
sin color, firme, no lamelada ligeramente lamelada, cuando adultas, las
porciones exteriores se gelatinizan y se vuelven algo amarillentas en

las porciones expuestas; tricomas de 6-8 micras de ancho, no constrefiidas

en los septos, algo constrefiidas en las regiones que crecen, indistintamente

grnuladas en los septos, heterocistos 6-8 micras y 5-15 micras de largo.

Scytonema bohneri Schmidle
Bot.2. Algeufl. Afrikas, Singler’s. Bot. Jahro, 30:60, 1901
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Scytonam bohneri segin Novelo 1977
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Scytonema bonheri_segun Novelo 1977

DATOS DE LA MUESTRA DATOS DE LA DETEAMINACION
Al
MNum. MNIF
—
Loc. S Nop  _EALIZ
Col. Ehuty hovelo Fam. 53;/5 pemwa b peae
Focha o di (477 Fecha

Nombre cientifico jﬁyﬁm&mMa_ﬁda.Mtf

Bibliografia

Descripeion

Observaciones L&éﬁ_ﬂdﬂ.ﬂﬂ;’ﬁi 2L mw ?MW) 4 MAW *
_ ewdlehons gbndmd X ecd h . Cotfon o /783

Observaciones L&éﬁ_ﬂdﬂ.ﬂﬂ;’ﬁi 2L mw ?MW) 4 MAW *

s A eeld A . Cokim & /753

496



Scytonama bohneri sequiin Novelo 1977
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Scytonema bohneri segiin Desikachary 1959

7. Scytonema bohneri Schmidle

_Bt‘ilr‘. z. Algenfl. Afrikas, Engler’s Bot. Jahrh,, 30: 60, 1901 ; Forti in De
Toni, Sylloge Algarum, 5: 501, 1907 ; TFrémy, Myxo. d’Afr. équat. franc.,
302, 1929.

Pl. 87, Fig. 1

Stratum filamentous, blackish green; Alaments partly creeping, partly
ascending, filiments 10 12 o broad, false beanched, branches mostly single,
generally narrow 8 19 (1) o diame., 200 300 @ long, narrower at (he apex,
6-7 i diam.; sheath colourless, 1-1.8 p thick, homogencous, sometimes
divergent; trichome bluish green, 5-8 . broad ; cells rectangular, short at the
apices, 1 to 1} times as long as broad in the rest ; heterocysts compressed,
cllipsoidal to rectangular, longer than broad, wall hyaline.

On soil, University estate, Rangoon, Burma (Skuja, 1949, 34); Red Hills
Iake Madras (!).

Skuja (1949) describes the species in great detail. — Filaments 8-11 p
broad ; sheath up to 2 u thick, mostly colourless, firm, unlamellated, to slightly
lamellated, when old outer portions gelatinizing and becoming somewhat
yellowish in the exposed portions; trichomes 6 8 p broad, not constricted at
the cross-walls, seldom constricted at the growing regions, indistinctly granu-
lated at the cross-walls; heterocysts 6-8 p broad and 5-16 p long.

S. bohneri Schamidle
Desikachary 1959
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Scytonema bohneri segin Frémy 1930

‘1. Scytonema Bolmeri Schmidle, Englers Bot. Jahrb., XXX, 1961,
p. GO, .
Thalle noiv-verdatieo torme de fikbunents dont Les uns sont rame-
pants, les auties diesses, les premicrs épais de 10-12 5, 2 pameaux
souvent solitaires, les seconds ¢pais de 8-10 (rarement -11) p, longs
de 200-300 g, simples, un peu atténuds vers 'extrémité (o ils sont
encore éepais de 6-7 ) ; gaines incolores, rugucuses, ¢paisses e
1-1,8 ;, formdées de couches un peu divergentes : trichomes éruyri-
neux: articles rectanguliirves, coux du sonmmet Lres courts, les autras
ordinairement moiti¢c moins longs que lavges, plus rarement carrés
ou 1,5 fois plus longs que larges ; hétérocystes de forme variable,
comprimeés, ellipsoidaux ou rectangulairves.

Hab. : sur les pierrves, dans les rivieres.

Distr. géogr. : Afrvique, Cameroun, envivons de Njasoso (Bohner).

Afrique équatoriale francaise : i rechercher.
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Scytonema bohneri segin Geitler 1932

10. Scytonema Bohneri Schmidle, Engl. Bot. Jahrb. 30, S. 60,

1902, '

,,Die Alge bildet fadige, schwarzgriine Uberziige. Die
Fiaden sind teils niederliegend, teils aufsteigend. Die ersteren
sind 10—12 u breit, verzweigt mit einzeln abgehenden Zweigen.
Die aufsteigenden sind meist etwas schmiler (8—10—11 u),
sehr kurz (bloB 200—300 x lang) und unverzweigt, nicht mit-
einander verklebt und oft bis zur abgerundeten Spitze etwas
verschmilert (auf 6—7 u). Die Scheide ist farblos, oft etwas
rauh, 1—1,8u dick, scheinbar homogen (bei Anwendung
homogener Immersionen geschichtet, die Schichten schwach
divergierend). Die Trichome sind blaugriin, 8—5u dick?)
und fiillen die Scheiden vollig aus. Ihre Zellen sind rechteckig,
an den Fadenenden auBerst kurz, sonst meist halb so lang als
breit, selten quadratisch oder (was auch vorkommt) um das

11/,fache linger. Die Grenzzellen?) sind- meist zusammen-
gedriickt rechteckig, selten léinger a»ls. breit, oft m:?h = zu;
sammengedriickt elliptisch, mit hyaliner Zellhaut.”“ — Au
Steinen in einem Bach in Kamerun.

500



19.3 SCYTONEMA CHIASTUM

Estado actual de la especie

Scytonema chiastum Geitler

1) Avila, 1985:<4>; 2) Desikachary, 1959; 3) Starmach, 1966;
1) Tehuacan, Puebla, MEXICO; 2) INDIA; 3) POLONIA, ALEMANIA, AUSTRIA;

1) paredodn; ; 1) subaérea;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracioén
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Scytonema chiastum segin Desikachary 1959

2. Scytonema chiastum Geitler

In Pascher’s Siisswasserflora, 12: 269, figs. 318 and 319, 1925; Krypto-
gamenflora, 750, fig. 478, 1932.

PI. 90, Fig. 1

Thallus floccose-flushy, bluc-green, olivaceous or brown; filaments up
to 1} cm long, nearly straight, mostly 25-27 p broad, when old up to 31 p
and when young up to 20-25 p broad; richly false-branched, seldom single,
mostly geminate, branches united at the base or running to some distance
with the main filament, false branches long, narrower than the main filament,
mostly 20 p broad; older filaments with caleium incrustation; sheath thick,
firm, with parallel lamellation, when young totally colourless later brownish ;
cells shorter than broad, mostly } as long as broad, seldom nearly quadrate,
bluc-green to olive green, mostly barrel-shaped, in the older portions ol the
trichome cylindrical, and a little constricted at the cross-walls; heterocysts
single to many, round quadrate or nearly spherical.

S. chiastum Gitler (after Geitler)
Desikachary 1959
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Scytonema chiastum segtin Desikachary 1959
Trad. E. Novelo
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Fig, 478, Scylonema chiastum, a Habitusbild, ca. 10mal, b—e Detallbilder der Fiden
und Verzwelgungen, / Fadenende. Nach GEITLER.

Geitler 1932
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Scytonema chiastum segtun Geitler 1932

5. Scytonema chiastum Geitler, SiiBw.-Fl1., Heft 12, S. 269,

Fig. 318, 319, 1925.

Lager flockig-biischelig, schmutzig-blaugriin, olivenfarben
oder braun. Fiden bis 11/, em lang, ziemlich gerade, meist
26—27 u, im Alter bis 31pu, in der Jugend 20—26 u breit.
Scheinverzweigungen reichlich, selten einzeln, meist zu zweien
und beide Scheiniste nach derselben Seite gewendet, abstehend
und sich iiberkreuzend, oder aneinander vorbeiwachsend und
fast in der Verlingerung des Hauptfadens wachsend, lang,
meist diinner als die Hauptfiden, meist 20u breit. Altere
Fiaden in Abstinden mit groBeren Kalkdrusen besetzt. Scheiden
ziemlich dick, fest, parallel geschichtet, an ganz jungen Faden
farblos, spiiter braun. Zellen kiirzer-als breit, meist 1/3mal so
lang wie breit, seltener fast quadratisch, blaugriin bis olivengrin,
groBtenteils tonnenférmig, in ganz alten Trichomteilen fast
zylindrisch und kaum an den Querwinden eingeschniirt.
Heterocysten einzeln oder zu mehreren, abgerundet quadratisch
bis fast kugelig. — Submers. In einem holzernen Brunnentrog
nahe der Wasseroberfliche bei Lunz (Nieder-Osterreich). —
Fig. 478. :

Die Art ist durch die charakteristische Scheinastbildung,
welche nicht auf Schlingen zuriickgeht, ausgezeichnet.

Fig. 478. Scylonema chiastum, a Habitusbild, ca. 10mal, b—e Detallbilder der Fiden

und Verzwelgungen, f Fadenende. Nach GEITLER.

Geitler 1932

504



Scytonema chiastum segtn Starmach 1966

1. Scytonema chiastum Geitler (rys. 972). P!c<.:h-y krzaczaste,
brudno niebieskozielone, oliwkowe lub brunatne. .N1c1 doéé pr.ost-e,
(20)—25—27—(31) p. szerokie i do 1,5cm diugie. Rozgal¢zienia

obfite, podwdjne, rzadziej pojedynceze. Przy dwoistym rozgalezieniu
galazki krzyzuja sig¢ ze soba, potem zaginaja si¢ sierpowato i rosnyg
w t¢ sama strong. Jeéli rosng w strony przeciwne, powstaje charak-
terystyczna figura w ksztalcie litery X. Galgzki wezsze niz ni¢ gléwna,
do 20 p szerokie. Pochwy trwale, réznie grube, réwnolegle warstwo-
wane,za mlodu bezbarwne, potem brunatniejace, w starszych czgsciach
pokryte skupieniami weglanu  wapnia. Trychomy niebiesko- lub
oliwkowozielone, w mlodych czeéciach przy $ciankach poprzecznych
nieco wciete. Komérki prawie kwadratowe albo do 3 razy krétsze od
szerokoéci. Heterocysty pojedyncze lub po kilka razem, prawie kuliste
lub owalnie kwadratowe.

Wystepuje w  wodach Zrédlanych, w  studni na obramieniu

drewnianym. Austria.

Rys. 972—974. 972 — Scytonema chiastum (a—f— pokréj i rézne fragmenty nici) (wedlug
Geitlera), 973 — 8. caldarium (wedlug Setchella), 974 — . Arcangelii (wedlug Frémy).

Starmach 1966
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19.4 Scytonema cincinnatum

Estado actual de la especie

Scytonema cincinnatum Thuret ex Bornet et Flahault

1) Cantoral, 1993:<3,6>; 2) Montejano et al., 2004:<3>;
1,2) Huasteca, San Luis Potosi, MEXICO;

2) rios;

Clave de corchetes:

<1>=nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Scytonema cincinnatum segian Desikachary 1959

=Syn Scytonema crispum Desikachary 1959
=Syn. Scytonema crispum Geitler 1959
=Syn. Scytonema crispum Prescott 1962

3. Scytonema cincinnatum ‘huret ex Born. et Flah.

Thuret, Essai de classification des Nostochinées, Ann. Sci. nat,, 6 ser., Bot.,
1: 380, 1875 ; Bornet and Flahault, Revision des Mostocacées hétérocystées, 89,

1887.

— Lynghva cincinnata Kiitz., Phyc. gene., 226, 1843.

— Scytonema crispum (Ag.) Bornet, Les Nostoc. hétéroc. dul Syst. Alg.
de C. Agardh Bull. bot. Soc. Fr., 36: 156, 1889; Forti in De Toni, Sylloge
Algarum, 5: 498, 1907; Frémy, Myxo. d'Afr. équat. franc,, 298, hg. 257,

1929 ; Geitler, Kryptogamenflora, 748, fig. 477, 1932.

Pl. 93, Iig. 1
Stratum caespitose, intricate, woolly, olivaceous, to brownish green;
filaments 16-36 . mostly 18-30 p broad, 3 em or more long, crisp; false
branches mostly geminate, sometimes very sparsely false-branched ; sheath
firm, membranaceous, hyaline, rarely brownish; trichome 14-30 p broad,
blue-green or olive or brownish violet, distinctly or very little constricted at

the cross-walls o 5 or 15 Dbroa m o unenis near S long as
alls ; cells * as short as b ad, in d fila nearly as | L |
1 1 1 t i i

broac heterocysts daepresse or quadra short cylindrica or ¢ .
> T d
y: U kC,. S
1 ] wdrical, elli )ll(‘lr,

In swamps, tanks, on submerged walls, o » i 5
p;jr'ru'y microphytoplankton of ilmggliné ];)l::(;(k:; ”:)1?“:-2\4-1'3 Cale
i(n R:;Z:j’(:giud’ lfq?q;l‘]’ram, 1905, 333'; Biswas, 1942, !!iﬁ,’lQ?); M:l)":l:llrjlll:d
Sh(._mbagam.lr i;is,M- LI' » 15), Ncl‘ta'ynm in Travancore (Parukutty, 1940, | |l))g
v '34,‘3) et gc l:d.S staFf: (_l' rémy, 1942, 22); Lahore in Pakistan ((,lho:w,
i 274 n Burma (Skuja, 1949, 35). 5

ams and in tem-

S. cincinnatum Thuret (after Frémy)
Desikachary 1959
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Scytonema cincinnatum segun Tiffany y Britton 1952

1. Seytonema cincinnatum (Kuetzing) Thuret. Cells 14-30 p in diameter, |
about 0.3 as long as broad; filaments 16-36 u in diameter and often 8 cm.
or. more long, curled, with false branching; sheaths firm, membranous,'"'_:»
colorless or sometimes yellowish; heterocysts sometimes numerous, some-
times rare, depressed or quadrate; plant mass tufted, entangled, almost
woolly, green but later becoming brown or olive. I’l. 103, figs. 1160, 1161..

Figs. 1160, 1161.—Seytonema cincin-
natum (Kuetzing) Thuret; fig, 1161, habit.
: Fre. 1162.—Scytonema ocellatum Lyng.
ye. ' .

Tiffany y Britton 1952
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19.5 SCYTONEMA COACTILE

Estado actual de la especie

Scytonema coactile Montagne ex Bornet et Flahault

1) Valadez, 1992:<4,6>; 2) Sheath y Cole, 1992:<3,6>; 3) Schumacher et al., 1963:<3>;

4) Valadez et al., 1996:<4,6>; 5) Montejano et al., 2005:<3>;
1,4) Morelos, 5) MEXICO; 2) Norteamérica; 3) North Carolina, EU;

1,4) rios; 2) corrientes en varios biomas; 3) lagos someros; 2) macroalgas; 4) bentonica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Scytonema coactile segtin Desikachary 1959

5. Scytonema coactile Montagne ex Born, et Flah,

_Mont:\g:l:‘ in Kiitzing Species Algarum, 305, 1849 ; Bornet and Flahaulg,
Revision des Nostocacdes hétéroeystées, 90, 1887 ; Forti in De Toni, Sylloge
Aig_arum, 51501, 1907 Frémy, Myxo. d'Alr. ¢quat. franc., 300, fig. 268, 1924
Geitler, Kryptogamenflora, 753, fig. 479, 1932.

Pl. 90, Fig. 2
Thallus radially expanded, woolly, caespitose, green or blue-green, up to
5 s
15 em broad; ﬁ_lament 18-24 . broad, 4 cm or more long ; false branches long,
erect; sheath firm, membranaceous hyaline or yellowish ; trichome 12-18 n
broad ; cells subquadrate or longer than broad; heterocysts sparse, subquadrate.

Free-floating in a tank, Benaras (Rao, C!. B., 1937b, 355), on stones in
water at the edges of a pond, Palacol in Andhra State (Rao, C. B., 1938a, 87),

in the environs of Shembaganur, Madras state (1 rémy, 1042, 22) and attached
to rocks near a spring, Netiayam in Travancore (Parukutty, 1940, 119).

The filaments in the Indian algac are 16.5-19.8 . broad and up to 23
broad when old, the sheath 2.4 (-4.8) @ thick, the trichomes (7-) 10-15
broad, and the heterocysts 12-16.5 2 broad and 11.8-23 ¢ Jong.

o
78

Skuja (1949, p. 35) has described a form growing on soil, University
estate, Rangoon in Burma. This form differed from the type in the generally
thick, lamellated and colourless sheath in which aspect it also differs from
S. rivalare Borzi.—TFilaments long, densely entangled, 17-22 4 broad : profuscly
branched, branches long and arising prominently erect from the main filament,
single or geminate; sheath up to 3 . thick, with more or less distinct parallel
lamellation, mostly colourless, scldom vellowish; trichome 13 15 1 broad,
not constricted or slightly constricted in the meristernatic end portions, cells
in older portions as long as broad, also longer or shorter, in the meristematic
zones L as long as broad and here the septa often granulated. In the thickness
of the sheath the Indian algae agree with the Burmese one. But the details
of lamellation cte. are lacking in their accounts.

S. coatile Mont. )after Frémy)
Desikachary 1959
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Scytonema coactile segtin Geitler 1932

8. Seytonema coactile Mont. in KtTz., Spec. Alg., S. 305, 1849,

Lager biischelig-rasenférmig, blaugriin, bis 156 cm im Durch-
messer. Fiden 18—24 u breit, iiber 4 cm lang. Scheinver-
zweigungen lang, aufrecht abstehend, wie die Hauptfaden
gestaltet. Scheiden fest, farblos oder gelblich. Zellen 12—18 u
breit, fast quadratisch oder etwas linger als breit, lebhaft
blaugriin. Heterocysten fast quadratisch. — In stehenden und
flieBenden Gewassern, anfangs festsitzend, spéter frei-
schwimmend (Antillen, Brasilien, Indien, Afrika). — Fig. 479.
var. minor Wille, Hedwigia 63, S. 145, 1913.

Fiden 14 yu, Trichome 10 u breit. — Samoa-Inseln (Opolu),
ohne nihere Standortsangabe. ;

Fig. 479. Scytonema coactile, a Lager, b Habitusbild, ¢ Detallbild
elnes Fadens. Nach FREMY.™

Geitler 1932
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Scytonema coactile segin Tilden 1910

392. Scytonema coactile Montagne in KuetZing. Spec. Algar. 305. 18490.
Bornet and Flahault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VIIL.
5: go. 1887. De Toni. Syll. Algar. 5: 501. 1907. :

Schramm and Mazé. Essai Class. Algues Guadeloupe. 32. 1865. Mazé
znd Schramm. Essai Class. Algues Guadeloupe. 34-36. 1870-1877. (S. coac”
tile radians Crouan, S. elegans antillarum Crouan, Tolypo-
thrix guadelupensis Crounan). Murray. Catalogue of the Marine
Algac of the West Indian Region. Journ. of Bot. 27: 261. 1880,

Plant mass caespitose, woolly, silky, radiately expanded, green or blue-
green, up to 15 cm. in diameter; filaments 18-24 mic. in diameter, 4 cm. and
more in length; false branches long, erect, spreading; sheaths firm, mem-
branaceous, colorless or yellowish; trichomes 12-18 mic. in diameter; cells
somewhat quadrate or longer than the diameter; heterocysts somewhat rare,.
somewhat quadrate. : g

West Indies. At first attached, finally floating free in stagnant water
(Perrottet, Montagne).
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Scytonema coactile segtin Starmach 1966

6. Scytonema coactile Montagne (rys. 975). Plechy krzaczaste,
niebieskozielone, do 15 cm $rednicy. Nici 18—24 w szerokie i do
4 cm dhugie. Galazki dlugie, Wyprostowane i odstajace od siebie.
Pochwy trwale, bezbarwne albo 26ltawe. Trychomy 12—18 p szerokie,
Jjasno niebieskozielone. Komérki w $rodku trychemu prawie kwadra-
towe albo lekko podlugowate, ku szczytom silnie skrécone. Hetero-
cysty pojedyncze, prawie kwadratowe.

Wystepuje pospolicie w wodach stojacych i plynacych, z poczatku
osiadla, potem wolnoplywajaca.

Gatunek zblizony do S. crispum, rézni si¢ mniejszymi wymiarami i dluzszymi ko-
moérkami wegetatywnymi.

Scytonema coactile (wedlug Frémy)
Starmach 1966
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Scytonema coactile segtin Prescott 1962

Scytonema coactile Montagne in Kuetzing 1849, p. 305

Pl 124, Figs. 1-3 :
Filaments forming thick, blue-green skeins or film-like expansions.
Trichomes frequently branched, with the solitary habit predominat-
ing; false br~nches long and spreading. Cells quadrate or com-
pressed barrel-shaped, 12-18x in diameter, 5.8-7.5x long; cell
contents a deep blue-green or yellow-green, especially in the distal
ends of the branches. Heterocysts scattered and infrequent; olive-

Scytonema coactile Montagne. 3 tip of branch.

Prescott 1962
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19.6 SCYTONEMA CRISPUM

Estado actual de la especie

Scytonema crispum (Agardh) Bornet

1) Acleto, 1966:<4>; 2) Guarrera y Kuhnemann, 1949:<3>; 3) Schumacher et al.,
1963:<3>; 4) Acleto et al., 1978:<3>; 5) Montejano et al., 2005:<3>;

1,4) Lima, PERU; 2) Buenos Aires, Cordoba, ARGENTINA; 3) North Carolina, EU; 5)
MEXICO;

1) en terrenos siempre hiimedo, forma extensas masas de apariencia afelpada, de
superficie verde brillante o gelatinosa, verde grisaceo a marron obscuro, otras veces en
caidas de agua de corriente lenta o sumergidas en aguas tranquilas; 3) estanque; 1)
subaérea; 3) matas flotantes;

Clave de corchetes

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = solo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Scytonema crispum segtn Geitler 1932
=Syn. Scytonema cincinnnatum Geitler 1932

4. Scytonema crispum (Ag.) Born., Bull. Soc. Bot. Fr., S.156, 1889.

Syn.: Scytonema cincinnatum Thur., Ann. Sc. nat. Bot. 1875.

Exsikk.: RaBeNu., Alg, Eur. Nr. 469; Havok-RioeTER, Phyoe.
univ. Nr. 36; WrITTR.-NORDST., Alg. exsice. Nr. 274, 584, 764,
873, 1316; Phyo. Bor. Am. Nr. 60, 655 (?), 1613.

"La.ger flockig-biischelig, olivenfarben bis braun oder blau-
griin, oft weit ausgebreitet. Fiden kraus, bis 3 oder mehr cm
lang, 16—36 (meist 18—30) u breit, mit meist paarweisen,

manchmal sehr spérlichen Scheinverzweigungen. Scheiden fest,
farblos oder briaunlich. Zellen 14—30 u breit, 1/;mal so lang wie
breit, manchmal in meristematischen Trichomteilen auch
kiirzer, oder in alten Faden fast so lang wie breit, blaugriin bis
oliven- oder briaunlich-violett, an den Querwinden deutlich oder
kaum eingeschniirt. Heterocysten abgerundet quadratisch, kurz
zylindrisch oder ellipsoidisch, einzeln oder zu mehreren. —

In stehenden und flieBenden Gewiissern, in Brunnentrdgen,
anfangs festsitzend, spiter freischwimmend, auch in Warmhaus-
becken, kosmopolitisch. — Fig. 477.

var. aethiopicum W.et G.S. West, Journ. of Bot. 35, S. 264,

1897. ‘

Lager schwirzlich, schleimig. Zellen in den mittleren
Trichomteilen quadratisch oder etwas linger als breit. Haupt-
fiden 256—30 g, ihre Trichome 17—18pu, Aste 19—21p, ihre
Trichome 9,6—11,5 u breit. — Auf nassen Weidewiesen in Angola.

Da das charakteristische Merkmal, die kurzen Zellen, fehlt,
scheint es mir nicht praktisch, die var. zu dieser Art zu stellen.
Ich sehe eine viel groBere Ahnlichkeit mit Scytonema rivulare,
mit der die var. vielleicht iiberhaupt identisch ist.

Zu Scylonema crispum gehort wohl Se. occidentale Setchell
(Erythea 7, S. 40, Taf. 3, Fig. 4, 1899); wenigstens besteht nach
der Diagnose kein Unterschied.

Fig. 477. Scylonema crispum, a Lager, */, der natiirlichen Gréle, b, ¢ Fiiden stark

verzweigter Exemplare; b ca. 36mal, ¢ 360mal. Nach FREMY.

516



Scytonema crispum segtin Tilden 1910

205. Scytonema crispum (Agardh) Bornet. Les Nostocacées hétérocystées
du Systema Algarum de C. Agardh (1824) et leur Synonymie actu-
elle (1880). Bull..Soc. Bot. de France. 36: 156. 1880. Bornet and Fla-
hault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VII. 5: 89. 1887. (S.
cinginnatum Thur.) De Toni. Syll. Algar. 5: 498. 1007.

Dickie. Fresh-water Algae. Brown’s Florula Discoana. Contributions to
the Phyto-Geography of Greenland within the Parallels of 68° and 70° North

Latitude. Trans. Bot. Soc. Edinburgh. 9: 464. 1868. (L. cincinnata Kg)

Wolle. Fresh Water Algae. III. Bull. Torr. Bot. Club. 6: 183. 1877. Nord-

stedt. De Algis Aquae Dulcis et de Characeis ex Insulis Sandvicensibus a

Sv. Berggren 1875 reportatis. 6. 1878. Wolle. Fresh Water Algae. V.

Bull. Torr. Bot. Club. 8: 38. 1881; Fresh-Water ‘Algae U. S. 254. pl. 185. f.

8-10. 1887. Johnson and Atwell. Fresh Water Algae. Northwestern Uni-

versity. Report Dept. Nat. Hist. zo. 18g0. Setchell. Notes on some Cyan-

ophyceae of New England. Bull. Torr, Bot. Club. 22: 428. 1805. Collins,

Holden and Setchell. Phyc. Bor.-Am. Fasc. 2. no. 60. 1895; Fasc. 14. no.

655. 1000. . Bessey, Pound and Clements. Additions to the Reported Flora

of the State. Bot. Surv. Nebraska. 5: 14. 1901. Collins. The Algae of

Jamaica. Proc. Am. Acad. Arts Sci. 37: 241. 1901I. Tilden. American Al-
gae. Cent. V. no. 480. 1901; Collection of Algae from the Hawaiian Islands.
Hawaiian Almanac and Annual for I002. I12. IQOI. Collins. Phycological

Notes of the late Isaac Holden.—II. Rhodora. 7: 237. I0OS. Lemmer-
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mann, Algenfl. Sandwich-1nseln. Bot. Jahrb. 34: 624. 1905. Tilden.
American Algae. Cent. V1I. Fasc. 1. no. 632. 1909.

Plate XI. fig. 15.

Plant mass caespitose, entangled, woolly, green, becoming brown or
olive; filaments 16-36 mic. in diameter, 3 c¢m. and more in length, curled,
branched; sheaths firm, membranaceous, colorless, rarely becoming brown-
ish; trichomes 14-30 mic. in diameter; cells three times shorter than their

diameter; heterocysts depressed or gquadrate, sometimes numerous,

some-
times almost none.

Greenland. Abundant in “Lyngemarken Spring, September.” (Dickie).
Rhode Island. In abundance near Providence. (Osterhout). Connecticut.
Near Lanesville; on rock below Factory Pond; ditch at North Haven.
September, November. (Holden). Forming extensive dark gree
masses in stagnant water. North Haven. October 1801, (Sectchell). Penn-
sylvania. In a pond near Bethlehen. (Wolle). Florida. (Coe)- Illinais.
1.akeside, Cook County. May (Johnso=n and Atwell). Minnesota. Lily
1.ake, near Stillwater, Washington County. August 1908. (Tilden). Ne-
braska. In ponds. Nebraska City. (Bessey). Colorado. (Brandegee).
West Indies. In reservoir. Botanic Garden, Castleton, Jamaica; on sides of
itrough, Constant Spring; in basin, Kingston. April 1893. (Humphrey).
Hawaii. In ponds. Nuanu, Oahu. (Berggren). Floating in mats on surface
of stagnant water among roots of Water Hyacinth, on beach. Meheiwa,
Makao, Koolauloa, Oahu. June 1900. (Tilden).’

n woolly

“The filaments vary very much. Sometimes both branches and hetero-
cysts are rare and the species looks very muc

often the scanty branches occur single and adjacent to a heterocyst and

it resembles greatly a Tolypot hrix, while the geminate branches mid-
~ way between two heterocysts, characteristic of Scytonema are generally
found only after long and careful search.”—Setchell.

h like a Lynghbya, very

Scytonema crispum
Tilden 1910
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Scytonema crispum segtn Starmach 1966

9. Scytonema crispum (Agardh) Bornet (rys. 977). Plechy klaczko-
wato-krzaczaste, brunatnooliwkowe lub ciemno nicbieskozielone.
Nici 14—36 p. szerokie, okolo 3 ¢m dlugie. Rozgalezienia podwdjne
lub pojedyncze, zwykle rzadkie. Pochwy waskie, bezbarwne lub
rzadziej brunatnawe, miejscami réwnolegle warstwowane. Trychomy
12—32 p szerokie, niebieskoziclone, oliwkowe, brunatne lub fioletowe,
na koricach nie zwezone, przy Sciankach poprzecznych zwykle wcicte.
Komérki krétkie, w érodku nici 4,6—11,5 ¢, na koricach 3,5—7
dlugie, z ziarnista zawartoscia. Heterocysty kwadratowe, eliptyczne

albo na koricach $cigte, zwykle zolte.

Wystepuje pospolicie w wodach stojacych i plynacych, osiadla

lub wolnoplywajaca. Europa, Azja.

Scytonema crispum (wedlug Frémy)
Starmach 1966
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Scytonema crispum segtin Prescott 1962

Scytonema crispum (C. A. Ag.) Bornet 1889, p. 156

[S. cincinnatum Thuret]
Pl. 124, Figs. 4-6

Filaments forming dark brown or gray-brown wooly mats; seldom
branched; coarse and wiry. Trichomes straight or somewhat bent,
not tapering, frequently constricted and forming hormogonia. Cells
very short, disc-like; 14-30u in diameter, 2.4-3u long. Heterocysts
spherical, frequent, olive-green or yellowish, 19x in diameter.
Sheath thick (8.5x), firm, brown, not lamellated. Filaments 16-36
(mostly 20304) in diameter.

Frequent in hard water lakes. Forming tangled, brown clots
among filamentous algae or submerged aquatics. In sections of the
filament which are unbranched and in which no heterocysts occur
the plant has the appearance of a coarse Lyngbya. Wis.

A ':"' -
o %)
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=

Soytonera cnspam Bomet
Prescott 1962
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19.7 SCYTONEMA FLAVO-VIRIDE

Estado actual de la especie

Scytonema flavo-viride Bornet et Flahault
1) Ortega, 1984;

1) Veracruz, MEXICO;

1) pantanos;

Clave de corchetes

<1> = nueva combinacion;

<2> = incluye sindénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Sytonema flavo-viride segun Tilden 1910

410, Scytonema flavo-viride (Kuetzing) Bornet and Flahault. Revis, des
Nostoe. Ann. Sci. Nat. Bot. VIL 5: 101, 1882, De Tani. Syl Algar.
3: 517. 1907. :

Plant mass caespitose, entangled, floating, yellowish green; filaments
12-18 mic. in diameter, 2 cm. and more in length, rigid, very sparingly
branched; sheaths colorless, thick, lamellose; trichomes 6-10 mic. in di-
ameter, cylindrical, equal, constricted at joints: cells twice as long as wide,
fometimes up to 15 mic. in diameter and shorter than the diameter; hetero-
cysts quadrate or oblong, colorless; hogmogones very long; cell contents
bluc-green.

‘—"Y\}&:_t_igg‘ In swamps. Near Vera Cruz. (Miller).
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19.8 SCYTONEMA GUYANENSE

Estado actual de la especie

Scytonema guyanense (Montagne) Bornet et Flahault

1) Cameron, 1964:<3>; 2) Whitford, 1943:<3>; 3) Ramirez, 2006:<4,6>; 4) Novelo et

al., 2007b:>3>;

1) Arizona; 2) North Carolina, EU; 3,4) Palenque, Chiapas, MEXICO;

1) suelos zonas aridas; 3,4) muros;

1) edafica;3,4) epilitica; 3,4) subaérea;

Clave de corchetes

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Scytonema guyanense segun Desikachary 1959

23. Scytonema guvanense (Mont.) Bornet et Flahault
Revision des Nostocacées hétérocystées, 94, 1887 Forti in De Toni,
Sylloge Algarum, 5: 506, 1907; Frémy, Myxo. d'Afr. équat. franc., 311,

fig. 265, 1929 ; Geitler, Kryptogamenflora, 770, fig. 493, 1932,

Thallus expanded, like a cushion, 1 2 thick, blackish pgreen, Fila-
ments, (L) 15 21w broad, united in bundles: false branches long, bent,
united at the base; sheath firm, lamellated, yellowish, brown: Trichomes
10-16 p broad; cells quadrate to longer than broad.

On moist surfaces. — Ceylon (Forti, 1907, 506), Mussorie in U, P. {Rao,
C. B, 1937L, 356), Polamur in Andhra state (Rao, C. B., 19384, 87) and
Shembaganur in Madras state (Frémy, 1942, 22),

Rao describes the sheath as 24 thick and the heterocysts 1014 1 broad
and 11-20 p long,

Scytonema guyanense (Mont.) Born. Et Flah. (after Frémy)
Desikachary 1959
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Scytonema guyanense segin Frémy 1930

12. Scytonema guyanense (Mont.) Born. et Flah,, Révision, I1II,
p.- 94, 1887.

Thalle en coussins serrés, étendus, épais de 1-2 mm., d’'un noir
verdatre : filaments épais de 15-21 g, ordinairement agglutinés en
méches dressées ; rameaux longs, (lexueux, accolés A la base ; gaines
fermes, membrancuses, lamelleuses, d’un jaune brunitre; trichomes
d’'un vert olivatre, épais de 10-16 n ; articles carrés ou plus longs
que larges. — (Fig. 265).

Hab. : terre humide, picrres, murs et rochers humides, trones d’arbres.

Distr. géogr. : Antilles ; Amerique du Nord et du Sud ; Hawai ; Siam ;
Java ; Ceylan. i

Afrigue : Cameroun (Jungner, Dusién, Boliner) ; lae Nyassa (Goetze)
Aldazascar. Marovoay, sur des bloes de maconnerie (Pervier de la Bithic !
loe. indéd.).

OUBANGUI : 1° Yalinga, sur des graviers humides de latérite,
avee Schizothrix puorpurascens, Porphyrosiphon Notarisii et Scyto-
nema Hofmanni ; 8 noat 1921 (Le Testu ).

2° sommet de Ouanda-Djalé, 1024 m. alt., sur des rochers gra-
nitiques avee des Mousses, Stigonema Lavardei et Nostoc muscorum,;
23 février 1922 (Le Testu !). .

3+ Djikimi, & terre, sur dos graviers de 151Lérito, :l\rgc.s“,:-if‘ft;l‘f;l.i‘:
Jurpraseens var. fasciculata et Nostoe hamifrsune 15 janvier 192
(Le Testu . -

4° sur un tronc, dans L rnviere
wee des Mousses acriennes 16 juin r
IRt LA H A R

Kombala, 15 km. S. de Ippy,
IR E o R R s M e ey Forme
wesgoie s cheiehorn
trpe de HMon-

1
Mg vicotreuse gue L fvpe

ipais de 17-18 p; pay ailleurs, abrolument conivrme n

fagme, in suo heib. !

GAEON : 1°¢ sur un tronc d' 2 lacis, 2t la mission pi'otestnntc“(lc
{gomo ; 17 septembire 1921 et 13 avut 1927 (Le Testu ). — Yila-
nents épais de 16-20 p 3 {richomes ¢pais de L0-13 . :

20 guy 'écoree d'un arbre, a SuinL-Mzu'tin-dcs-Apuulj1; 13 avril

1925 (Le Testu ). — Filaments épais de 13-20 o ; trichomes ¢pais
fe 12-11 p. ‘ _ i

3¢ sur le trone d'un Elucis, i Dicouca [Ofooud]; 1'* oclobre 1926
(Le Testu ). — Filaments épais de 20-21 .

4° terre-plein du poste de Mouila, sur la terve nue et sur des
Briques ; 9 février 1927 (Le Testu ). — Filaments épais de 11-15 g3

trichomes épais de 12-13 p.

5 sur un tronc d'Elaeis, a Nzoundou ; 13 juillet 1927 (Le
Testu ). — Filaments épais de 17 p ; trichomes épais de 11-12 p.
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p o Flal. 3 «. aspect du
Fig. 265. — Scylonema guyancnse .{Munt.)‘ ]Elm “-tht-ll-l :1 § 1500'
lhull}: N b.' portion de filament ramific. — Gr. : u, O

Frémy 1930
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Scytonema guyanense segun Geitler 1932

37. Scytonema guyanense (Mont.) Born. et Flah., Rev. 3, 8. 94,

1887.

Lager polsterférmig ausgebreitet, 1—2 mm dick, schwarz-
griin. Faden (14—)16—21 u breit, meist zu Biindeln verbunden.
Aste lang, gebogen, an der -Basis verklebt. Scheiden fest,
geschichtet, gelbbraun. Trichome 10—16 u breit ; Zellen quadra-
tisch oder linger als breit. — Auf feuchter Erde, auf Steinen,
Felsen, Mauern, Baumstiimpfen (Antillen, Nord- und Sid-
amerika, Tahiti, Hawaii, Siam, Java, Ceylon, Afrika). — Fig. 493.

Die Art scheint sich von Sc. intertextum in keinem wesent-
lichen Punkt zu unterscheiden.
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Scytonema guyanense segun Tilden 1910

4053. Scytc;nema guyanense (Montagne) Bornet and Flahault,
Nostoe. Ann. Sci. Nat. Bot., VII. 5: 1887.
506. 1907.

Revis, des
De Toni. Syll. Algar. s:

Montagne. Histoire de I'lle de Cuba. 10. pl.
soideum corticale Mont.). Wood. Prodromus of a Study of the
Fresh-Water Algae of Eastern North America. Proc, Am. Phil. Sec. 11:
130. 1860. Mazé and Schramm. Essai Class. Algues Guadeloupe, 33: 1870-
77. (Calothrix indica Crouan). Wood. Contr. Hist. Fresh-Water
Algae North America. 64. pl. 5. £ 459872, (S ravenceli; Wood). Wood.
Fresh Water Algae.-11. Bull. Torr.. Bot. Club. 6 139. 1877. (Symphyo-
siphon wollei Born.). Nordstedt. De Algis Aquae Dulcis et de
Characeis ex insulis Sandvicensibus a Svy. lerggren 1875 reportatis, (S.

2. f. 21838 (S. bys-

lvinatum Nordst.). Wolle. Fresh Water :‘\lga.e. Bull.L Torr. 'Bot.
R Lah e hied = ‘-\Iastigonema velutinum Wolle); I-r.c-sh—\:\:ucr
o 61?28.% 1.3_/9- (l_ 186. f. 1-6. 1887. (S. cortrex r'nvcuclll Wolle).
él?ﬁis}iﬁléaiazf p.\iiddlusex County. 13. 1883. Lemmermann. Algentl.
Sandwich.-Inscln. Bot. Jahrb. 34: 624. 1905. , ‘ i 9go, faeeh

Plant mass dense, cushion-shaped, 1-2 .mm: in v(hu..‘s'ua:.‘oulcsc':d s
sanded, blackish green; filaments 15-21 mic. in dmm-(.u.rt x_.h. feeddt
5 o fascicles; false branches long, flexuous, aggregated; shcat s n,
\‘H“Llul- ::::tmlw : lamellose, yellowish brown; trichomes 10—_16 mic. in
:Ejzc]:;r;‘ccl-isr;omcwhut quadrate or clongate; CL:”. contents olive grecn.e

Massachusetts. In a greenhouse. Newton. .(I*urlow)‘. h‘b‘l:;:c;]elzsv:;.
Forming an extended olive green stra.tum._ a hulf Z}b();)&) Ihc. ok Jul;
on the plank sides of a neglected basin of sea w mr t{\_- ”,‘) _South
878, (Wolle). Pennsylvania. On c;\lcarcuus_ rocks. ( u-\.k. By
:::rc;lina. Forming Tittle turfy spots uff a g:TNHéTR‘:ﬂTS;C;J:] h.n—F.mrid'a Oﬁ

dgrs of Celtis and on bark of a willow. - : _»

:):Lrll:slb:‘»fui':?ri(l:u:‘- trees. (Smith). Hawaii. On volcanic gravel, Oahu.
(Berggren, Schauinsland).
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19.9 SCYTONEMA HOFMANII

Estado actual de la especie

Scytonema hofmanii C. Agardh ex Bornet et Flahault 1887

1) Forest et al.,, 1959:<3,6>; 2) Willson y Forest, 1957:<3>; 3) Ortega, 1984; 4)
Cameron, 1964:<3>; 5) Starks y Shubert, 1982; 6) Torres, 1991; 7) Sheath y Cole,
1992:<3,6>; 8) Whitford, 1943:<3>; 9) Schlichting, 1969:<3>; 10) Mora, 2004) <3,6>;
11) Acleto et al., 1978:<3>; 12) Mora et al., 2004:<3>;

1,2) Oklahoma, 4,9) Arizona, 5) North Dakota 8) North Carolina, EU; 3) Jalisco,
Michoacan, Nuevo Ledn, Sonora, Quintana Roo, Yucatan, Zacatecas; 6) Chiapas;
10,112) Lago Chapala, Jalisco, Michoacan, MEXICO; 7) Norteamérica; 11) Ayacucho,
LIma, Huanuco, Pasco, Ancash, La Libertad, PERU;

1) suelos de praderas; 2) suelos cultivados y de pradera; 3) lagos, cortezas de arboles; 4)
suelos zonas aridas; 5) suelo; 6) paredes humedas; 7) corrientes en varios biomas; 8)
sobre madera humeda; 9) aire; 10,12) lagos;
3) epifita, corticola; 1,2,4,5) edafica; 3,6,8) subaérea, epilitica; 7) macroalgas; 9)
aerofitica; 10,12) planctonica;

Clave de corchetes

<1>=nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = ilustracion
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Scytonema hofmanii segiin Desikachary 1959

31. Scytonema hofmanni Ag. ex Born. et Flah.

Agardh, Synopsis Algar. Succice, | 17, 1817 ; Bornet and Flahault, Revision
des Nostocacées hétérocystées, 97, 1887 ; Forti in De T'oni, Sylloge Algarum, 5:
513, 1907 ; Frémy, Myxo. d’Afr. équat. franc., 313, fig. 266, 1929 ; Geitler,
Kryptogamenflora, 772, fig. 495, 1932; Frémy, Cyano. cotes d’BEur., 170,
pl. 53, fig. 4, 1933.

= Seytonema kurzianum Zeller, J. Asiatic Soc. Bengal, 42(2) : 182, 1873.

Pl. 91, Fig. 2

Stratum cushion-like, broadly expanded, 1-3 mm high, blackish blue-
green, sometimes impregnated with calcium carbonate, amethyst green or
bluish-grey ; filaments 7-12 o broad, rarely up to 15 broad, aggregated in
vertical fascicles; false branches aggregated; sheath firm, membranaceous;
trichome 5
cysts oblong.

On stones, on soil and on trees.— Yay-gna-Choung, Pegu (Zeller, 1873b,
181), Pegu range (Zeller, 1873a, 172; 1873b, 182; Theobald, 1883, 22) and
on trees Kyauktan in Burma (Skuja, 1949, 36) ; Mahim, Igatpuri, Mahablesh-
war, Panchgani and Danger Point near Bombay (Schmidle, 1900b, 161),
Berkuda island in lake Chilka (Biswas, 1924, 364), Benaras (Rao, C. B., 1937b,
356), paddy-fields of Thana, Goregaon and Dahisar near Bombay (Gonzalves
and Gangla, 1949, 53/54), Usar soil from Siwait necar Allahabad (Mitra,
1951, 362), and paddy-fields, Allahabad (Gupta, 1953, 306); attached to
moist rocks besides a waterfall, Tirupati ( !).

S hofmanii Ag. (after Frémy)
Desikachary 1959

5-10 p broad, olive to blue-green, cells unequal in length; hetero-
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Scytonema hofmanii segtin Geitler 1932

41. Scytonema Ilofmanni Ag., Syn. Alg. Suec., S.117, 1817.
Exsikk.: WirTR.-NORDST., Alg. exsice. Nr. 7656; RABENH., Alg.
Eur. Nr. 1923, 2464; Havuck-Ricur., Phye. univ. Nr. 329.

Lager polsterformig, 1—2 mm hoch, schwirzlich-blaugriin.
Fiden oft in Biindeln, 7—8 u breit, manchmal breiter, spirlich
scheinverzweigt. Scheiden eng, diinn, farblos oder gelb bis
gelbbraun, nicht geschichtet. Zellen 5—6 u breit, in den élteren
Trichomteilen meist linger als breit, in den Meristemen kiirzer,
blaugriin. Heterocysten einzeln oder zu zweien, abgerundet-
zylindrisch. — An feuchten Mauern, auf feuchter Erde, auch in
Warmhiusern; kosmopolitisch. — Fig. 495.

Die Art wird meist mit Sec. julianum vereinigt, mit der sie
tatsichlich groBe Ahnlichkeit zeigt. Ich folge hier LEMMERMANN,
welcher Sc. Hofmanni auf Grund der diinnen, nicht verkalkten
Scheiden getrennt fiihrt. Das letzte Wort ist wohl noch nicht
gesprochen. 3

Fig. 405. Scylonema Hofmanni, Habitusbild des Lagers, 3mal, und
Detallbild, ea. 360mal. Nach FREMY.

Geitler 1932
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Scytonema hofmanii segin Frémy 1930

p. 117, 1817

; lg. Suce.,
anni Ag., Syn. Alg Scyton. France,

5. Scytonema Hofm 97, 1887 ; Frémy,

Born. et Flah, Réviiion. 1112.713- )
p. 55, PL VI, fig. 2"_’—29'.19 d. . hauts de 1-3 mm., noir-verdatre,

Thalle en coussins étendus, hi
violace¢ ou bleu-grisatre (quand il est encroaté de caleaire) ; fila-
ments epais de 7-12 (rarement -15) ., généralement agglutings cn
meches dressces ; raiacaux aceolés 3 paines fermes, membrancuses,
incolores ou colorées en jaune ou en brun plus ou moins foneé ;
trichomes ¢pais de 5-10 5, d'un vert olivatre 5 articles de longucur
incgale 5 hétéroeystes péndralement oblongs., — (Mg, 266).

Hab. : tevee, prevees, innes, vochers ot bois hinndes,

Distr. géogr. : cosmopolite,

Alvique @ Algcrie (Debray) @ Cameroun (Bohmer) o Nrique  austeale
(Menvhardtr 5 Madagasear (Rodviguez, Pervier de a0 Biathie D ¢ Mauriee
(Darnty).

OURANGUL @ 17 Yalinea, sure des preaviers humides de Iatcérite,
avee Seliizotlocin pive e os, Poiphprosiphons Notu:is{ el Seifto-
wemee guygancase ;8 pout 1921 (Le Testu !).

20 prés de Mandako, 40 km. S.-I3. de lppy, sur un tronc avee
des Mousses; 17 juin 1925 (Tisserant!). — Filaments ¢pais de 12,5 4.

S i la base d'un trone d’arbuste croissant sur un affleurement
latéritique au zommet du Kaga Pagra, 60 km. N. de Bambari ; sans
date (Tisserant 1). — Filaments épais de 12 e

FABON @ 1° sur des écorces d'arbres, en pays Apindji, entre
Saint-Martin et Yombo : 25 octobre 1924 (Le Testu !). — Filaments
épais de 10 x ; trichomes épais de 8,5 w3 forme jeune composée prin-
cipalement d’hormogonics en voie de développement, constituant sur
les écorces un revétement tomenteux vert-jaunatre.

2* dans I méme région, i la base d’un trone, avee Symploca
pucictine 5 25 octobre 1924 (Le Testu ). — Filaments épais de
11-12 4 ; forme typique.

3* chute de la Boumi, & Mbigou, sur des Mousses, avee Seyto-

nema mirabile, Se, stuposum et Stigonema turfaecum 5 30 avril 1925
(Le Testu 1), — Forme typique ; filanments épais de 10-12 p ; tri-

chomes épais de 7-9 .

Ietrouvé aux bords de la méme chute, sur la face supérieure
de feuilles darbres ot de Fougéres, avee Nostoe sphacricim, Stigo-
nema ltormoides var, tenwe, Stominetuon, des Mousses et des Hépa-
tiques ; 3 avril 1927 (Le Testu ). — Forme souvent, sur la face
supcricure des feuilles, un revétement ¢tendu, tomenteux-réticuld,
brunitre on plus rarement érugineux ; filaments réunis en méches
dressées, épais de 10-12 (rarement -15) ;0 ; gaines incolores ou jau-
nitres,

1 mont Mouyama, entre Kombélé ol Ayumba, sur un trone
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humide et des mousses truncicoles ; 6 octobre 1925 (Le Testu !y, —
Filanmients épais de 10-12,5 p.

5" sur un tronc humide, dans un ruisseau affluent de I'lkoy,
pres de Lidyembo, avee Symploce muralis ; 20 juillet 1926 (Le
Testu ). — Filunents épaic de 10 p ; trichomes épais de 6 .

6 entre Tsango et Feoukou, bassin de 'Oumba affluent de
POnoy, dans un suintement sur des rochers de granite, avee Capso-

sira Drebissonii 5 3 septembre 1926 (Le Testu !). — Forme typigue ;
filaments ¢pais de 12 . ; trichomes épais de 8 u ; hétérocysies rares.
T Kembélg, sur la terve ; 13 mars 1927 (Le Testu !). — Forme

typique ; filaments épais de 9 p.

%" poste de Mbigou, sur la terve un peu humide ; 9 juillet 1927
(Le Testu ). — Filiunents ¢pais de 12-16 p ; trichomes épais de
8-10 e

9" enlre Macombo et Nzoundou, sur 1'écorce d’un arbre, avec
Porphyrosiphon Notarisii et des Mousses ; 17 juin 1927 (Le Testu !).
— Filaments épais de 11-13 n ; trichomes épais de 9-10 .

10*  Livindé-Balchangui, sur Ruphidorrhynehivm gabonens:
Broth, et P. de la V., mousse aérienne plutét xérophile, avee Stigo-
pema minubwm ;29 juin 1927 (Le Testu !). — Filaments rampants,
isolés, mais bien caracicrisés, épais de 10-12,5 u; trichomes de 6-8 pu.

CONGO : environs de Brazzaville, sur des cailloux (Thollon in'
Ilariot). .

s ; . portion de fila-
266. — Seulunema Hofmunni AB. 4. aspect du thalle ; L. p

a, X b3 b, X 500

Frémy 1930

Big. ¢ font
ment ramifié, — Gr. =
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Scytonema hofmanii segtin Tilden 1910

398. Scytonema hofmanni Agardh. Synopsis Algar. Sueciae. 117. 1817. Bor-
- net and Flahault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VII. 5:
97. 1887. De Toni. Syll. Algar. 5: 513. 1907. i
Wood. Prodromus. of a Study of the Fresh-Water Algae of Eastern
North America. 130. 1869. =~ Mazé and Schramm. Essai Class. Algues
Guadcloupe. 3z, 1870-1877. (S. julianum Menegh.,, S. cinereum
Crouan). Wood. Contr, Hist. Fresh-Water Algae North America. (S.
cortex Wood). 64. 1872, Farlow. Notes on the Cryptogamic Flora of
the White Mountains, Appalachia. 3: 236. 1883. (Symphyosiphon
Lhofmanni Kg.). Wolle. Fresh-Water Algae U. S. 262. pl. 189. f. 3.
1887. Mocbius. Ueber cinige in Portorico gesammelte Siisswasser- und
Luft-Algen. Hedwigia. z7: 245. 1888. . Wolle and Martindale. Algae. Brit-
ton’s Catalogue of Plants found in New Jersey. Geol. Surv. N. i 2y 605:
'1889. . Bessey. Additions to the Reported Flora of Nebraska, made dur-
ing 1803. Bot. Surv. Nebraska. 5. 1804. Saunders. Protophyta-Phycophyta.
Flora of Nebraska. =24. 1804. Collins, Holden and Setchell. Phyc. Bor.-
Am. Fasc. 9. no. 404. 1808. West and West. A Further Contribution to
the Fresh-water Algae of the West Indies. Journ. Linn. Soc. Bot. 34: 287.
1898-1900. Collins. The Algae of Jamaica. Proc. Am. Acad. Arts Sci.
37: 241. 1901. Collins, Holden and Setchell. Phyc. Bor.-Am. Fasc. 17. no.
R03. 1901. Setchell and Gardner. Algae of Northwestern America. Univ.’
Calif. Pub. Bot. 1: 195. .1903. Collins. Phycological Notes of the late
ITsaac Holden.—II, Rhodora. 7: 237. 1905. Collins, Holden and Setchell.
Phyc. Bor.-Am. Fasc. 26. no. 1258. 1905.

Plate XII. fig. 4.

Plant mass cushion-shaped, widely expanded, 1-3 mm. in thickness,
b!ackish or blue-green, sometimes impregnated with calcium carbonate,
then purple or green or bluish gray; filaments 7-15 mic. in diameter, coa-
lesced in vertical fascicles; false branches aggregated; sheaths firm, mem-
branaceous; trichomes 5-10 mic. in diamcter, olive or blue-green; cells un-
cqual in length; heterocysts oblong.

Alaska, On dripping rocks. Tlinliuk, Unalaska. (Setchell and Lawson).
New }!ampshirc.- On rocks near the brook. Tuckerman’s Ravine, near Shel-
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burne. (Farlow). Massachusetts, Newton. (Farlow). On shaded rocks.
High Ledge, Mclrose. April 1892. (Collins). Connecticut. On old stumps.
Shore of upper Twin Lake, Salisbury. October. (Holden). New Jersey.
On moist earth, wood and rocks. (Wolle). Nebraska. On damp wood,
in greenhouses. State University, Lincoln. (Bessey, Saunders). California.
On rocks. North side of Bolinas Ridge, Marin County. June 1896. (Setch-
ell). West Indies. Forming violet-colored masses among mosses on lime-
stone rocks in mountains near Utuado, Porto Rico. (Moebius). On steps
of Court House, Port Antonio. April 1893; on leaves of trees, Bath, Jamaica.
(Humphrey). Head of Castle Bruce River, Dominica. January and February
1806. (Elliott).

Scytonema hofmanii
Tilden 1910
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Scytonema hofmanii segiin Starmach 1966

14. Scytonema Hofmanni Agardh (rys. 982). Plechy filcowate,
cicmno niebieskoziclone. Nici 7—10,5 @ rzadzicj do 13 i szerokie
i do 2 mm dlugie, zebrane w wyprostowane peczki. Rozgalezienia
geste, podwdjne lub niekiedy pojedyncze., Pochwy waskie, jednorodne
lub stabo réwnolegle warstwowane, bezbarwne albo rzaclzicj' zoltawe
do brunatnych. Trychomy blado niebieskozielone, 4,6—9,5 © szerokie,
na korncach niekiedy lekko rozszerzone. Komoérki w $rodku nici
prostokatne, na koricach skrécone. Heterocysty najcze$ciej eliptyczne,
4,6—10 . dlugie, zo6ltawe.

Wyste¢puje pospolicie na wilgotnej ziemi na kamieniach, gnijacym
drzewie 1 na korze drzew liSciastych (olcha, brzoza).

Scytonema hofmanii (wedlug kossinskiej)
Starmach 1966
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19.10 SCYTONEMA JAVANICUM

Estado actual de la especie

Scytonema javanicum (Kiitzing) Bornet

1) Avila, 1989:<4,6>; 2) Rivera y Montejano, 2004:<7>;
1,2) Tehuacan, Puebla, MEXICO;

1) suelo humedo; 2) suelo seco; 1,2) edéafica, subaérea;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracién
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Scytonema javanicum segun Desikachary 1959

14.  Scytonema javanicum (Kiitz.) Bornet ex Born. et Flah.

Bornet in Bornet and "T'huret, Notes algologiques, 2: 148, 1880 ; Bornet and
Flahault, Revision des Nostocacées hétérocystées, 95, 1887 ; Forti in De Toni,
Sylloge Algarum, 5: 506, 1907; Frémy, Myxo. d’Afr. équat. franc., 309,
fig. 264, 1929; Gcitler, Kryptogamenflora, 765, fig. 490, 1932,

Pl. 100, Fig. 4

Thallus cushion-like, 2-4 mm high, deep blue-green to reddish ; filament
12-15 ¢ broad, aggregating in ercct tascicles; false branches long flexuous,
aggregated ; sheath firm, thin, hyaline or becoming yellowish ; trichome 9--12
broad ; cells compressed to quadrate ; heterocysts subquadrate.

On moist soil, in stagnant pools — Cleylon (Ferguson’s Colln. in Bornet
and Flahault, loc. cit.), Bombay (Hansgirg, 1892, 54), Shembaganur ( ?) in
Madras state (Frémy, 1927, 46/47; 1942, 22) and Benaras in India (Rao,
C. B., 1937b, 355); Rangoon in Burma (Ghose, 1926, 250; 1927¢, 82).

According to Ghose (1926, 250) the Rangoon alga has narrower filament
(9-10 ) broad and trichome (7-9 p broad). In the Shembaganur alga
(Frémy, 1927) the filaments were 16 1 broad and the trichomes 1011 "
broad.

S. javannicum (Kutz.) Born.(all after Frémy)
Starmach 1966
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Scytonema javancum segun Frémy 1930

10. Scytonema javanicum (Kiitz.) Born. in Born. et Thur., Notes
algol., fasc. 11, p. 118, 1880 ; Born. et Flah., Révision, III, p. 95,
1857 ; Frémy, Scyton. Franee, p. 31, PL VI, figr. 24, 1927.

Thalle en coussins érugineux, violacés ou rougeatres ; filaments
épais de 12-15 4, souvent agglutings en-méches dressées ; rameaux
longs, (lexueux, accolés o leur base ; gaines fermes, minces; parfois
un peu lamelleuses, incolores cu jaunes trichomes ¢épais de 9-12 4,
d’un vert brunitre ou violacés, non ou trés peu rétrécis au niveau
des articulations ; articles comprimés ou carrés ; hétérocystes sub-
cavrés. — (Fig., 261).

Hab. : terre nue, fenilles, mousses, bois humide, trones d'arbres, rochers.

Distr. géogr. : Europe ; Antilles ; Amérique du Nord et dua Sl_ul ; Tlawai ;
Tahiti ; Ludes 5 Indo-Chine ;3 Ceylan ; Java ; Nouvelle-Calédonie. Probable-

ment cosmopolite. .
Afriquo : ile San Thomé (Haviot) ; Cameroun (Jungner, Dusén, Bohner) ;
Madagascar, pres (CAmbohitromby (Viguicr ¢t Humbert !).

GABON : 1" Fougamou, sur un trone d'arbre vivant, davs la
Ngounyé ; 5 octobre 1921 (Le Testit ). — Filanmenes ¢pais de 12 p;
trichomes C¢pais de 10 g

Do gur une sotche morie, fGaidosima. dres b Vod e e dehien g
18 novembre 1920 (Lo Tesw ). —— clliline i e we i5 g0 b
chomes épais de 12 g, bleus on violieés,

a¢ rochers siliceux, st une colliine, anpec: de 2iboungou, entre

Mouila et Ndendé, avee Seyloicma stuposum ot quelques Glocoeo psa
sp. ;20 décembre 1921 (Le Testu D). -— Filaments épais de 15-16 405
trichomes épais de 10 p ; gaines peu colorées. _

4° Mogoumou, sur bois mort ; 7 sepltembre 1926 (l.e Testu 1), -——
Filaments: ¢pais de 12 p.

5° sur un arbre, aux environs de Moubipou-a-Bwinza ; 11 sep-
tembre 1926 (L.e Testu !). — Filaments ¢épais de 1:3-1-1 p.

6 Mandji-Batchangui, formant des taches violaedes plus ou
moins étendues sur la face supéricure des feuilles d'un abuste, avee
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T rentepohlia sp., des Mousses et des Hépatiques ; 28 juin 1927
(Le Testu ). — Filaments épais de 13-15 ux ; gaines minc_es,r ordi-
nairement hyalines, plus rarement jaunes ; trichomes épais de 10-
12 p ; hétérocystes jaunes, carrés ou légerement comprimés.

Fig, 261, — Scytonema jacanicum (10z)
b et ¢, portions de fikunent, — Gro 2w 202 0 b,

N -
L |

s b gL

Frémy 1930

Born., : oa, aspect du thalle
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Scytonema javanicum segun Geitler 1932

29. Scytonema javanicum Born. in Bor-
nET-THURET, Notes Alg. 2, S. 148, 1880.
Exsikk.: WrrTr.-NoRDST., Alg. exsice.
Nr. 875, 1319, 1510. Flora Hungarica
exsice. Nr. 321 (7).
Lager polsterformig, 2—4 mm hoch,

lebhaft blaugriin bis rétlich- oder schwarz
lich-violett. Fiden an der Basis niederliegend, dann autrecht

und in Biindeln, 12—15x breit. = Scheinverzweigungen meist
reichlich, lang, gebogen. Scheiden diinn, fest, farblos oder gelb.
Zellen 9—12 u breit, quadratisch oder kiirzer als breit, oliven-
griin bis violett. Heterocysten fast quadratisch. — Auf
feuchter Erde, zwischen Moosen, auf Blittern, auch in Warm-
hiusern (Nordamerika, Siida.merika., Antillen, Hawaii, Tahiti,
Neukaledonien, Java, Ceylon, Indien, Indochina, Kamerun; in
Europa anscheinend nur eingeschleppt in Warmhiusern). —
Fig. 490. -
Nach ErEmy soll fir diese Art charakteristisch sein, dal3 die
Scheiniiste an der Basis eine Strecke lang seitlich verbunden sind.
Ich kann das nicht bestitigen und halte dieses Verhalten fir
rein zufillig. — Die - niederliegenden Fiden an der Basis des
Lagers sind meist breiter als die aufrechten und besitzen torultse
Trichome.
An den Enden der aufrechten Aste ist die Scheide hiufig
leicht verdickt. Davon unabhingig bildet sich manchmal
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eine stark glinzende konkav-konvexe ,, Kappe‘ aus, welche der
Endzelle aufsitzt. Diese ,,Kappe‘‘ist eine zwischen Scheidenende
und subterminaler Zelle zerdriickte Endzelle. Man sieht alle
Uberginge von normal turgeszenten, vorgewdlbten Endzellen
iiber an der Unterseite eingedriickten Zellen bis zu ganz des-
organisierten solchen Zellen. Das Zugrundegehen tritt
anscheinend bei zu geringer Luftfeuchtigkeit ein. Erfolgt neues
Wachstum, so wird die subterminale Zelle zur Endzelle, das
Trichom wichst weiter und schiebt die ,,Kappe‘* zur Seite; man
findet dann in &lteren Fiaden ziemlich weit vom Scheitel entfernt
seitlich anhingende Kappen. Diesen Vorgingen kommt kein
systematischer Wert zu; die Arten Se. hyalinum und capitatum
sind daher wahrscheinlich zu streichen.

Fig. 400, Scytonema javanicum, a Habitusbild, etwas (iber Lebens-
groBe, b Verzwelgung: ca. 60 mal (schematisch), ¢ Detallblld,
ca. 360mal. Nach FREMY.

Geitler 1932
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Scytonema javanicum segun Tilden 1910

400. Scytonema javanicom (Kuetzing) Bornet in Bornet ‘and Flahault.
Notes Algologiques. 148 1880, Bornet and Flahault. Hevis. des
Nostoe, Ann. Sci. Nat. Bot. VII. 5: 1887, De Toni. Syll. Algar.

5: 506, 1907.
West and West. On some Freshwater Algae from the West Indies.
Journ. Linn, Soc, Boi. 3o: z6p. pl. 14. [ 12-15. 18gs. Scichell. Notes on

tome Cyanophyceae of New England. Bull. Torr.-Bot. Club. 22: 428. 180;.
Collins, The Algac of Jamaica, Froc. Am. Acad, Arts Sci. 37: 241 1gor.

Plate XII. fig. &

Ilant mass cushion-shaped, 2-4 mm. in thickness, deep blue-green or
reddish; filaments 12-15 mic. in diameter, coalesced in vertical fascicles;
false branches long, flexvous, aggregated; sheaths firm, thin, colorless, he-
coming yellowish; trichomes g-1z miec. in diameter; cells compressed or
quadrate; heterozysts somewhat quadrate; cell contents green becoming
lrown or violet.

Massachuactta, Growing on trunks of trees in Middlesex Fells, Mel-
rose. (Setchell). Woest Indies. On lime trecs. Shanford Estate; Anguilla;
on walls, Roscau, Dominica, November, December 18p2. (Elliott). On
fower pot in garden, Castleton, Jamaica, April 1893, (Humphrev).

Scytonema javanicum
Tilden 1910
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Scytonema javanicum segun Starmach 1966

19. Scytonema

javanicum (Kiitzing) Bornet (rys. 987). Plechy nie-
regularne

» niebieskozielone, czerwonawe lub ciemnofioletowe. Nici

silnie pozwijane oraz zebrane w peczki, 10—19 p szerokie i do 4 mm
dlugie. Rozpalezienia podwdéjne, geste, rzadziej pojedyncze. Pochwy
waskie, mocne, bezbarwne, rzadziej Zoltawe., Trychomy T—12—(14) p.

szerokie, na konicach prawie nierozszerzone, oliwkowe lub fioletowawe.
Komérki w $rodku nici 7—13,8 1, na koricach 3,4—7 p dlugie.
Heterocysty przewaznie kwadratowe.

Wyst¢puje na wilgotnej ziemi miedzy mchami, na liciach roslin
cz¢sty w oranzeriach.

Scytonema javanicum (wedlug Frémy)
Starmach 1966
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19.11 SCYTONEMA MILLEI

Estado actual de la especie

Scytonema millei Bornet

1) Torres, 1991, 2) Sheath y Cole, 1992:<3,6>;

1) Chiapas, MEXICO; 2) Norteamérica;

1) paredes hiimedas; 2) corrientes en varios biomas; 1) subaérea, epilitica; 2)
macroalgas;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracién
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Scytonema millei segun Desikachary 1959

12.  Seytonema millei Bornet ex Born. et Flah,

Bornet in Bornet and Thuret, Notes algologiques, 2: 147, 1880 ; Bornet and
Flahault, Revision des Nostocacades hétérocystées, 93, 1887; TForti in De
Toni, Sylloge Algarun 5: 505, 1907 ; Frémy, Myxo. d’Afr. équat. franc., 306,
fig. 261, 1929; Geitler, Kryptogamenflora, 757, figs. 483a and 484, 1932,

Pl. 93, Figs. 2, 3

Thallus woolly, cushion shaped, broadly expanded, 1-5 mm high, dull
green or brownish ; filaments 15-21 p broad, interwoven, false branches erect;
sheath firm brownish, when old with parallel lamellation ; cells 10-15 @ broad,
discoid, when old becoming elongated up to as long as broad; heterocysts
mostly discoid, somewhat broader than the trichome.

Not recorded.

Bharadwaja (Rev. algol., Paris, 7: 169, 1933 ; Pl. 98, Fig. 6) describes a
form.

Filaments narrower than the type, (8.9) 12.6-15.6 ¢ broad; sheath
1.5-3.2 5.2 thick; trichome narrower than the type, (6.8-) 8.4 10.5 (-12.6)
broad; heterocysts 8.4-11.5x x 8.2-11.5 u. On roots projecting into water
of a small pond near Hanwella, Ceylon.

S. millei Born (after Geitler)
Desikachary 1959
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Scytonema millei segin Frémy 1930

7. Scyrtonema Millei Born. in Born. et Thur., Notes algrol., fasc. 11,
p. 147, 1880 ; Born. et Flah., Révision, 111, p. 93, 1887.

Thalle laineux-servé, étendu, d'un noir verdatre ou brunitre,
épais de 1-5 mm. ; filaments épais de 15-21 g, flexueux et enchevé-
trés : rameaux dressés ; gaines fermes, brunatres, souvent lamel-

»
leuses ; itrichomes épais de 10-15 p, toruleux, verdatres ; articles
comprimés ; hétérocystes comprimés, bruns, moitié moins longs que
larges. — (Fig. 261).
Hab. : rochers, terve nae, hois morts, trones vivants.

Distr. géogr. : Antilles ¢ Guyane | Papouasie.

Afrigue : Cameroun (Jungner) ;3 Angola (Welwitseh) 3 Madagasear, suar
des vieus murs ot sur des trones de Coffra arabica (Pevvier de la Bathie !
loc, inedl).

OUBANGUI : sur un tronc d'arbre, avec Aphanocapsa- Nuegelil
et des Mousses, & 60 km. N. de Bambari ; 4 septembre 1924 (Tisse-
rant ). — Filaments épais de 20 p ; gaines incolores ou jaunes ;
trichomes épais de 10-12 u ; articles trés courts. Absolument con-
forme A la plante récoltée par Mille i Cayenne (in herb. Lenor-
mand !). .

Fiz. 261, — Scytonema Millei Born. — Gr. : X 500.
Frémy 1930
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Scytonema millei segun Geitler 1932

19. Seytonema Millei Born. in BorNeT-THURET, Notes Alg. 2,
S. 147, 1880.

Exsikk.: Wirrr.-NorpsT., Alg. exsicc. Nr. 1511 (?)?); Phyo.
Bor. Amer. Nr. 210 (als Sc. ocellatum), 1405 (%), 15567.
Lager wollig-polsterformig, weit ausgebreitet, 1—5 mm hoch,

dunkelgriin bis braun. Fiden 15 bis 21 u breit, verschlungen,

mit aufrecht abstehenden Scheinverzweigungen. Scheiden fest,
braun, im Alter parallel geschichtet. Zellen 10—15 u breit,
scheibenformig, in ganz alten Lagerteilen stellenweise fast so
lang wie breit. Heterocysten meist scheibenférmig, meist etwas

breiter als die vegetativen Zellen. — An Felsen, auf Erde,
Holz, Baumstammen (Antillen, Guyana, Papuasien, Afrika,
Nordamerika). — Fig. 483a, 484.

Die in Phyec. Bor. Am. Nr. 210 als Sc. ocellatum verteilten
Exemplare stimmen in allen wesentlichen Punkten mit Sc. Milles
uiberein.

= - - 1 ™ _&

d

Fig. 484. Secytonema Millei, a——c frithe Stadien der Scheinastbildung,

d leere alte Scheide. Original.
Scytonema millei
Geilter 1932
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Scytonema millei segun Tilden 1910

*404. Scytonema millei Bornet in Bornet and Thuret. Notes Algologiques.
147. 1880. Bornet and Flahault. Ann. Sci. Nat. Bot. VI1I. 5: 93.
1887. D¢ Toni. Syll. Algar. 5: 505. 1907.
Hohenackcr{ Algae Marinae Siccatae. no.
Kg.). Collins, Holden and Setchell,
1go7. .
Plant mass cushion-shaped, woolly,
dark green, becoming brown;- filuments 15-21 mic. in diamecter, Hexuous,
entangled, branched; false branches ercct, spreading; sheaths firm, brown-
“ish; trichomes 10-15 mic¢. in diamecter; cells compressed; heterocysts com-
pressed, brown, shorter than the diameter of the trichome,
West Indies. On carth. St. Thomuas. (Hohenacker).
NMavis Bank Road, Jamaica. June 1906. (Lewis).

458. 1862 (S. lepricurii
Phyc. Bor.-Am. Fase. 29.:n0. 14035.

widely expanded, 1-5 mm. thick,

On carth and rocks.
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Scytonema millei segln Starmach 1966

24. Scytoncma Millei Bornet (rys. 992). Plechy wehisto poduszko-
wate, szercko rozpustarte, 1—5 mm wysokie, ciemnobrunatne lub
brunatne. Nici 15—21 u szerokie, pozwijane, z wyprostowanymi
rozgal¢zieniami. Pcchwy trwale, brunatne, w starszych niciach réwno-
legle warstwowane. Kemérki 10—15 . szerokie, tarczowate, w star-
szych niciach nickiedy tak dlugie jak szerokie. Heterocysty przewaznie
tarczowate, zwykle nieco szersze od komoérek wegetatywnych.

Wystepuje na skalach, ziemi i pniach drzewnych. Afryka, Ameryka.

Scytonema millei (wedlug Geitlera)
Starmach 1966
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19.12 SCYTONEMA MIRABILE

Estado actual de la especie

Scytonema mirabile Dillwyn ex Bornet

1) Ortega, 1984; 2) Aboal y Llimona, 1989:<3>; 3) Aboal, 1988d:<3,6>; 4) Torres,
1991, 5) Whitford, 1943:<3>; 6) Borge, 1936:<5:>; 7) Hirano, 1969:<4,6>;

1) Edo. de México; 4) Chiapas, MEXICO; 2) Jaén, Albacete, Murcia, Alicante; 3)
Murcia, ESPANA,; 5) North Carolina, EU; 6) SUECIA; 7) Himalaya, NEPAL, INDIA,
JAPON, EUROPA, AFRICA;

2,5) rio; 3) riberas de cursos de agua dulce bastante mineralizada o en condiciones
aerofiticas; 4) paredes humedas; 7) lagos; 2) bentos; 3) aerofitica; 4) subaérea; 4,5)
epilitica; 7) perifitica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sinénimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Scytonema mirabile segin Desikachaty 1959
=Syn. Scytonema figuratum Desikachary 1959

15. Scytonema mirabile (Dillw.) Born., Bull. Soc. bot. Fr., XXXVI1,
1889, p. 155 ; Born. et Flah., Révision, 111, p. 101, 1887 (sub noﬂm.
Se. figuratum Ag.) ; Frémy, Scyton. France, p. 38, PL. IX, fig. 32-33,

27. F A

& 7'I‘hal]e étendu, spongiecux-tomenteux, brunitre ou n?lt'-\'el'datl'e;

filaments tortucux, enchevétrés, longs de 2-4 mm. (atteignant rave-

ment 1 ¢m,), épais de 15-21 x ; gaines colorées en j-fmne brun, lam.n]-
leuses, & lamelles peu divergentes, rarement disposées en enlonn'on'.s
emboités, minces &t hauteur de la derniéve celllflo AvIEhggs cpals

de 6-12 4, d'un vert jaunatre ; articles inférieurs plus longs q‘u.n

larges ; articles supéricurs discoidaux ; hétérocystes bruus, carrés
ou plus longs que larges. — (Fig. 268). ,
Hab. : rm-lu.-r.»a et terre humides, plus rarement sur les mousses, dans les
endroits tourbeux ot dans les eaux tranguilles, froides ou thermales.

g:::;ugéon‘:lm::ST;JII.:;(:::’!‘L‘ Gauthier-Licvre 1) 5 Mnroc,._ rochcl‘-:a c(fl't‘lt:u_irt's
anx ecnvirons de Fez (Mourret ! loe. inéd.) ; Angola (Welwitseh) § ljerges d:l
Ny, TCoktze)  niahtames di DURGa (Gm-lzc‘)‘; tI.‘augzu}u_lm (G.‘_b._
West) ; Lo Cap et Natal (Fritsch) ; Madagascar, en plusieurs '“‘_‘“’”'""‘ (Perrier
de Ia Bathie 1) ; La Réunion (Bory).

F OQUEANGUIL @ 1" marais de la Pavea, sous-altluent du Mbonicu
par la Banga el o Kotto, sur la terre sablonneuse, avee Seliizothriv
purpitrasccns I conenta 52 juin 1922 (e Tostu 8

2" Mouka, dans un marais au milicn des gres, aux bords de In
Diwa, alflucnt de la Hotlo par la Boiugou, sur Ia werre tros humide,
avee les espéoes mentionnces o propos de Seliizolliiv fusees e s
[b- 106]; 5 aout 19=2 (Le Lestu ).

3" rochers gréseux de Mouka, dans des suintements, avee les
especes énumérées i propos de Microcolens vaginatus [p. 79);: 7 aoit
1922 (Le Testu ).

4° plateaux de latérite, entre le Zaco et le Mbari, 1 60 km. S,
de Yalinga, dans les condilions ol avee los esplces sivnaléos i pPropos
de Microvoicas cuayinatus Lp. 80; sans date (Le Testu ).

GAEBON : 1* sur des bloes de Iatérite, dans les savanes du pays
Echira, avee Glococupua magma var. opaca el Schizothriz: Gomontis,
cet ensemble formant un revétement vert-olivatre foncé ; 6 octobre
1921 (Le Testu!), — Filaments épais de 20 u ; trichomes épais de
15 u.

2° sur un bloe de granite, auprés de Ia Myama, sous-affluent de
la Ngounyé par la Loubanga et 1a Louetsyé, entre Mouila et Mbigou ;
27 mai 1925 (Le Testu ). — Filaments €épais de 15 # 3 trichomes
épais de 10 p.

3° bords de la chute de la Boumi, & Mbigou, sur des Mousses,
avee Seytonema stuposum, Se. Hofmanni, Stigonema turfaceum ;
30 avril 1925 (Le Testu . — Filaments épais de 25 u ; trichomes
épais de 15 u. En partie lichenisé.

4" chemin de Saint-Martin i Sainte-Croix, sur la terre ; 13 fé-
vrier 1927 (Le Testu 1), — Filaments épais de 17-25 n 5 trichomes
épais de 12-15 # 3 gaines peu lamelleuses et i lamelles peu diver-
gentes.

5" Sindara, a terre, dans une allée ; 11 aont 1927 (Le Testu ).
Forme 2 filaments trés longs, presque lnincux, épais de 15-18 no;
#aines - lamelles peu divergentes.
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Fig. 268, — Septonema mirabile (Dillw.) Dorn. @ . vue d'en-
seible d'un tikuuent 5 b portion de tlament vamifio, — Gr,
the St D, D5 BU0:

Frémy 1930
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Scytonema mirabile segun Geitler 1932
= Syn. Scytonema figuratum Geitler 1932

47. Seytonema mirabile (Dillw.) Born., Bull. Soc. Bot. Fr. 36,
S. 155, 1889.

Syn.: Scytonema figuratum Ag., Syst. Alg. 1824.

Exsikk.: RABENH., Alg. Eur. Nr. 117, 248, 542, 652, 669, 1035b,
1096, 1097, 1842, 2104, 2263; WITTR.-NORDST., Alg. exsicc.
Nr. 878, 1320; Havck et Ricur, Phyc. univ. Nr. 36; Krypt.
exsice. Mus. Vind. Nr. 422 (als Sc. Steindachneri), 1342.
Lager schwammig-filzig oder rasenférmig, schwarzbraun,

schwarzgriin oder seltener -+ blaugriin. Faden verflochten,

(13—)15—21 u breit, 2—12 mm lang, meist scheinverzweigt.

fiden. Scheiden anfangs farblos, spiter gelbbraun, mit schwach
divergierenden Schichten. Zellen 8—12 u breit, fast quadratisch
oder langer als breit, olivengriin bis blaugriin. Heterocysten’
kiirzer oder langer als breit. — Freischwimmend in stehendem
Wasser, oft in Torfsiimpfen; wohl kosmopolitisch. — Fig. 500.

In den Scheiden findet Fe-Speicherung statt.

Fig. 497. Agagropllolde Form von Scylo-

nema mirabile aus '/ m Tiefe im Litoral

des Worthersees (Kiirnten); Photo, ca.
natlirl, Grofe, Original.

Geitler 1930
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S

cytonema mirabile segun Tilden 1910

4

11. Scytonema mirabile (Dillwyn) Dornet. Les Nostocacées hétérocystées
du Systema Algarum de C. Agardh (1823) et leur Synonymie ac-

tuelle (1889). Bull. Soc. Bot. de France. 12, 1880. Bornet and Fla-
hault. Revis, des Nostoe, Ann. Sci: Nat. Dot V1L 5: 101 1887, (S.
figuratum Ag.) Dce Toni. Syll. Algar. 5: 517. 1907,

Wood. Contr. llist. Fresh-Water Algae North America. .60, 61. pl. 5.
oa, 2o 87z (S thermale Kg, S. calotrichoides Kg.). Nord-
stedt. Dic¢ Algis Aquae Dulcis ¢t de Characeis ex lnsulis Sandvicensibus a
Sv, Derggren 18735 reportatis, 6. 1878. Wolle. Fresh-Water Algae U, S.
=30, pl. 183. 1. 5-7. 1887; 250. 1837, Wolle and Martindale. Algae. Brit-
ton’s Cataloguce of Plants found in New Jersey. Geol. Surv. N, J. 2@ 604.
1880, West and West. On some Fresh-water Algae from the West In-
dies, Journ. Linn, Soc. Bot. 3o: 271. 18395. Setchell. Notes on Cyano-
phyceae.—I. Lrythea, 4: 89. 1896; Notes on Cyanophyccae.—I11. Erythea. 4:
193. 18006, Tilden, Amecrican Algae. Cent, 111, no. 290, 1898, (5. m y o~
chrous (Dillw.) Ag.). West and West. A Further Contribution to
the Freshwater Algae oi the West Indies. Journ, Linn. Soc. Bot. 34: 287.
1808-1900. Setchell, Notes on Cyanophygeace.—I11, LErythea. 7: 48, 18g09.
Tilden. Amecrican Algae. Cent. IV. no. 300. 1yoo. Collins, Holden and
Setchell, Phyc. Bor.-Am. Fasc. 18, no. 857. 1go0I. Saunders. The Algae.
Harriman Alaska Expedition. Proc. Wash. Acad. Sci. 3: 308. 1901. Til-

‘den. Algae Collecting in the Hawaiian Islands. Postelsia: The Year Book

of the Minnesota Scaside Station. 1: 166. 1902, Setchell and Gardner.
Algae of Northwestern America. Univ. Calif. Pub. Bot. 1: 195. 1903. Col-
lins. I’hycological Notes of the late Isaac Holden.—II. Rhodora. 7: 237.
1905. Lemmermann. Algenil. Sandwich.-Inseln. Bot. Jahrb. 33: 625. 1905.
Tilden. American Algae. Cent. V1I. Fasc. 1. no. 631. 1909.

Plate XI1II. fig. 2-5.

Plant mass  woolly, widely expanded, spongy-tomentose, brownish
bluick or blackish green; filaments 13-21 mic. in diameter, turtuous, en-
tangled, 2-4 mm, or 1 cm. in thickness; sheaths lamellose, yellowish brown;
layers of the sheath scarcely diverging; trichomes 6-12 mic. in diameter;
basa! cells long, cylindrical, the upper ones disc-shaped; heterocysis some-
what quadrate or longer than thie diameter, brownish; cell contents yellow-
ish green.

Alaska. On moist ground near Glacier Bay; in a freshwater stream

cmptying into Glacier Bay; on the perpendicular surface of a rock moist-

ened by dripping water, Kukak Bay, July 1899. (Saunders). Connecticut.
Coating moist limestone rocks. On shore of Housatonic River, ncar Gay-
lordsville. June, Qctober 19o1. (Holden). New York. Forming a dark brown

crating on wet rocks. Niagara. (Wolle). © New Jersey. Frequent on su})-
mierged sticks in ponds. (Wolle). South Carolina. Damp suriace of
hard clay; in wet boggy places on rotten pine boards, September 1869.
(Ravencely., Sandy soil ncear Aiken. (Wolle). Minnesota. On sides of
rocks in stone guarry. Minneapolis. May 1899. (Crosby). Iowa. On
cliffs. Fayette. 1807, (Fink). Colorado. In pannose layvers upon the “Pil-
lars of Hercules,” South Chevenne Canon, ncar Manitou. (Scichell).
Mexico, (Miller), -~ West Indies. (On damp wall of dam. Sharp's River,

St. Vincent. May 18g2; on trees, summit of Trois Pitons (4.500 feet), No-
vember and December 1892; on rocks, Hamstead Valley (8350 feet), Do-
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Scytonema mirabile segin Starmach 1966

33. Scytonema mirabile (Dillwyn) Bornet (rys. 1000). Plechy ciemno-
brunatne lub ciemnozielone. Nici silnie powyginane i poplatane ze
sobg, 12—21 u szerokie i do 1,2 mm dlugie. Rozgalezienia podwojne,
rzadziej pojedyncze, obfite. Pochwy jasnozélte lub z6ltobrunatne,
skosnie warstwowane, rzadziej réwnolegle warstwowane. Trychomy
niebieskozielone lub zoltawooliwkowe, w érodku 3,5—8 i, na koncach
do 12 ¢ szerokie. Komérki w érodku podtuznie cylindryczne,
4,5—13,5 n dlugic. na korncach tarczowate, 3.5—6 w dlugie, niekiedy
z silnie ziarnista zawartoscia. Heterocysty wydluzone lub kuliste,

. 6.5-9,2 i szerokie i do 15 dtugie.

Wystepuje w wodach stojacych i na wilgotnych skatach, w jeziorach
i na torfowiskach, pospolicie.

f. zonatum Geitler. Plechy pétkuliste, w starosci zlewajace sig
w poduszkowate utwory, wewnatrz koncentrycznie warstwowane. —
f. aegagropilum (Lyngbye) Kossinskaja. Plechy kuliste, wolnoplywajace.
Wystgpuje w jeziorach.

Scytonema mirabile (wedlug Geitlera)
Starmach 1966
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Scytonema mirabile segin Prescott 1962
=Syn Scytonema figuratum Prescott 1962

Scytonema mirabile (Dillw.) Bornet 1889, p. 155
[S. figuratum C. A. Agardh]
Pl 124, Figs.7,8

Filaments forming brown or dark green wooly tufts, either aquatic
or terrestrial. Trichomes with long, . infrequent branches usually
arising singly either at the heterocysts or between heterocysts. Cells
quadrate in the main filaments, cylindrical in the branches; 6-12u
in diameter, 8-14u long. Heterocysts quadrate-globose to cylindiic;
about the same size as the vegetative cells. Sheaths thin and close
in the branches, thick and with diverging lamellations in the main
filaments. Filaments 15-20u in diameter.

One of the most common species of Scytonema found in our
region. It occurs in both soft and hard water lakes. Many times
the plants have the appearance of a Tolypothrix, especially in the
habit of branching.

Mich., Wis.
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Scytonema mirabile (Dillw) Bornet
Prescott 1962
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19.13 SCYTONEMA MYOCHROUS

Estado actual de la especie

Scytonema myochrous (Dillwyn) C. Agardh

1) Aboal, 1989a:<3>; 2) Aboal y Llimona, 1989:<3>; 3) Aboal, 1989b:<3>; 4) Aboal,
1988d:<3,4,6>; 5) Torres, 1991; 6) Sheath y Cole, 1992:<3,6>; 7) Acleto, 1966:<4>; 8)
Guarrera y Kuhnemann, 1949:<3>; 9) Acleto et al., 1978:<3>;

1,2) Alicante, Jaén, Albacete; 1,2,3,4) Murcia, ESPANA; 5) Chiapas, MEXICO; 6)
Norteamérica; 7,9) Lima; 9) Ancash, Pasco, La Libertad, PERU; 8) Rio Negro,
ARGENTINA,;

1,2) rio; 4) tierra mas 0 menos hiimeda o sobre rocas por las que rezuma ague en alguna
ocasion; 5) paredes humedas; 6) corrientes en varios biomas; 7) en terrenos siempre
himedo, forma extensas masas de apariencia afelpada, de superficie verde brillante o
gelatinosa, verde grisaceo a marrdn obscuro, otras veces en caidas de agua de corriente
lenta 0 sumergidas en aguas tranquilas; 1) epilitica; 2) bentos; 4) edéfica, epilitica
formando céspedes extensos, Johansson (1982) la recolectd en zonas de corriente
variable y de bajos valores de conductividad y de calcio; 5) subaérea, epilitica; 6)
macroalgas;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracién
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Scytonema myochrous segun Desikachary 1959

39, Scytonema myochrous (Dillw.) Aux. ex Born. et Flah,

Agardh, Disp. Alg. Sueciae, 38, 1812 ; Bornet and Flahault, Revision des
Nostocacées hétérocystées, 104, 1887 ; Forti in De Toni, Sylloge Algarum, 5:
521, 1907 ; Frémy, Myxo. d’Afr. ¢quat. franc., 321, fig. 269, 1929; Geitler,
Kryptogamenflora, 780, figs. 49, 501, 502_ 1932 ; Frémy, Cyano. cotes d’Fur,,
171, pl. 54, fig: 2, 1933.

— Scvtonema chlovophaewm WKitzing, Phyc. gene., 216, 1843 (incl. 1L tennis
Mart.).

— Seytonema turfosa Kiitzing, Phyc. gene., 216, pl. 6, fig. 1 (15-18), 1843.

— Scytonema tomentosum Kiitzing, Phyc. gene., 217, 1843,

— Sertanema gracile Kitzing, Diagnosen und Bemerkungen zu neuen oder

kritischen Algen, Bot. Zitg., b: 196, 1847.

Pl. 90, Fig. 3:% Pl..99, Eig: 2
Thallus woolly, widely expanded, spongy tomentose, brownish black or
blackish green; filaments tortuous, intricate, 2 15 mm long, (15-) 1836
(—10) p. broad; sheath lamellated, yellowish brown, lamellae divergent;
trichomes 6-12 1 broad, yvellowish green, cells elongate, cylindrical below and
discoid above; heterocysts subguadrate or longer than broad, brown: spores
globose, yellowish brown.

On moist soil, on trees and in stagnant watcers. Calcutta (Martens,
18702, 115 Peain; 1905, 335), between Silligoree and Titatya in Bengal (Mar-
tens, 1870a, 12), N. India (Turner, 1892, 14), Shembaganur (Frémy, 1927,
46 /47 ; 1942, 22) and on moist soil, Tirupati ( !) in India; Colombo (Zanar-
dini, 1872, 157) and Ferguson’s collection [rom Ceylon (Murray, 1887, 43);
Rangoon (Zecller, 1873b, 182; Theobald, 1883, 22 ; Ghose, 1926, 250; 1927,
82; Skuja, 1949, 37) and on the Irrawady flats and at Palay-kweng in Burma
(Zeller, 1873b, 182).

The filaments in Frémy's collections were 15 g broad.

Bharadwaja (1934, 174) described a form of S, myochrous growing on wet
rocks helow Gundior Waderlalls in S, India. Filaments 22,5 25.6 (- 31.5) p
[)I‘f}{lti ; I':l_]sc branches up to 11.5-18.9 (-23.1) . broad ; sheath 6.3-7.3 (—.I'J:.i) !.r.
thick; trichomes (7.3-) 9.9-11 @ broad, when old down to 5.2 [ l)rmuli'
llclorf‘:cysts 7.3-11.7 p broad and 9.4--14.7 p long. This form differs from th(:
type ]II‘Ih(‘ very short cells and the formation of geminate branches by loops
as also in the occasional presence of slight constrictions at the cross-walls 'l'h[i:;
form has again been collected on wet rocks near a wirterfall at 1\'(1(iitiknt;;l]. l

Mo

L LT CULL LT

-

S. myochoruous (Dillwyn) Ag. (after Geitler)
Desikachary 1959

S. myochrous (Dillw. ) Ag. (all after Kossinkaja)
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Scytonema myochrous segun Frémy 1930

OUBANGULI : plateaux de latérite entre le Zaco et le Mbari, sur la
route de la Bangassou, 4 60 km. au Sud de Yalinga, sur le sol tres
humide cn la saison des pluies, avec le type et les espéces signalées a
propos de Microcoleus vaginatus [p. 80] ; sans date (Le Testu s

16. Scytonema myochrous Ag., Disp. Alg. Suec., p. 38, 1812 ;
Born. et Flah., Révision, 111, p. 104, 1887 ; Frémy, Scyton. France,
p. 39, Pl IX et X, fig. 33-36, 1927, '

Thalle étendu, spongicux-tomenteux, brun ou noir-verditre ;
filaments tortueux, enchevétrés, longs de 2-15 mm., épais de 18-36 p ;
gnil':es d’un jaune brunatre, lamelleuses, i lamelles nettement diver-
gentes, souvenl disposées en entonnoirs emboités dans leur partie
supérieure, épaisses au niveau de la derniére cellule ; trichomes
épais de 6-12 u, d’'un vert-jaunatre ; articles et hétérocystes comme
dans l'espéce précédente. — (Fig. 269).

Hab. : terre humide, picrres, murs et rochers humides ; plus rarement
dans les eaux tranquilles.

Distr. géogr. : cosmopolite.

Afrique : Algéric (Debray) ; Maroc, Fez, sur un aqueduc (Mourret ! loc.
inéd.) ; Natal (Fritsch).

OUBANGUI : 1° rochers gréseux de Mouka, dans des suintements,
avec les espéces mentionnées i propos de Microcoleus vaginatus
[p. 791 ; 7 aoiat 1922 (Le Testu !). — Forme typique.

2¢ plateaux de latérite entre le Zaco et le Mbari, a 60 km. S.
de Yalinga, dans les conditions et avec les espéces signalées 4 propos
de Microcoleus vaginatus [p. 80]; sans date (Le Testu n.

3¢ Kaga Pagra, 60 km. N. de Bambari, sur 'écorce d’un arbre,
avec les espéces mentionnées a propos de Glococapsa aurata [p. 49];
4 septembre 1924 (Tisserant !). — Filaments épais de 17 ;3 tri-
chomes épais de 10 u ; en faible quantité.

Fig. 269. — Scytonema myochrons Ag. : a. ensemble d'un fllament ;
b. portion de fllament ramins, — Gr., : a, X 76 ; b, X 500.

Frémy 1930
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Scytonema myochrous segun Geitler 1932

60. Scytonema myochrous (Dillw.) Ag., Disp. Alg. Suec., S. 38,
1812.

Exsikk.: RABENH., Alg. Eur. Nr. 267, 313, 595, 597, 696, 826,
997, 1371, 1843, 2492; WirTR.-NORDST., Alg. exsice. Nr. 583,
673, 766, 879, 1321; Havuck et RicuT., Phye. univ. Nr. 37;
Fl. Austro-Hungarica Nr. 15956; Krypt. exsice. Mus. Hist.
Nat. Vindob. Nr. 72, 72b, 1343, 1343c.

Fiden zu einem polsterférmigen bis hautartigen oder
krustigen, braunschwarzen oder schwirzlich-griinen Lager ver-
einigt, -+ verflochten, (16—)18—36(—40) u breit, 2—15 mm
lang. Scheinverzweigungen meist reichlich, manchmal spérlich,
meist zu zweien, lang, meist diinner als die Hauptfiden. Scheiden
gelbbraun, mit deutlich divergierenden Schichten. Zellen
6—12 u breit, quadratisch, linger (bis zweimal so lang) als breit,
am Scheitel der Trichome scheibenftrmig und tonnenférmig.
Heterocysten kugelig oder abgerundet - quadratisch. — Auf
feuchter Erde auf Steinen, Mauern, an Felsen u. dgl., selten in
Seen freischwimmend; kosmopolitisch. — Fig. 49, 501, 502.

Die Art ist sehr polymorph; das Aussehen hiangt stark von

der Beleuchtung und Feuchtigkeit des Standorts ab. Gelegent-

lich kommen Ubergangsformen zu Sc. mirabile vor. Im Alter
konnen die Scheiden aufquellen, die Schichtung wird dann
undeutlich. Eine ganz ungeschichtete, wohl verquollene Form
wurde als var. chorographicum W. et G. S. West (Journ. of
Bot. 35, S. 265, 1879) aus Afrika beschrieben.
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Fig. 501, Scylonema myochrous, Habitusblld cincs reichlich und eines sparlich ver-
zwelgton Fadens (zwel verschiedene Standorto); ca. 14mal, Nach GEITLER.

Fig. 502. Scylonema myochrous, a alter Fadenteil, b Endteil eines Fadens, ¢ typische
Scheinverzweigung (das rechte Trg}ho;n (I}st degenerlert), d atypische Verzweigung.
acl EITLER.
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Scytonema myochrous segun Tilden 1910

412. Scytonema myochrous (Dillwyn) Agardh. Dispositio Algar. succiae.
v 38. 1812. Bornet and Flahanlt. Revis. des Nostoc. Ann. Sci. Nat.
Bot. VII. 5: 104. 1887. De Toni. Syll. Algar. 5: 521. 1907.

Dickie. In Hooker. An Account of the Plants collected by Dr. Walker
in Greenlund and Arctic America during the Expedition of Sir Francis
M'Clintock, R. N., in the Yacht “Fox.” Journ. Linn. Soc. Bot. 5: 86. 18061,
Notes on a Collection of Algae procured in Cumberland Sound by Mr.
James Taylor, and Remarks on Arctic Specices in General. 1. c. 9: 242, 1867.
Wood. Prodromus of a Study of the Fresh-Water Algae of Eastern North
America. Proe. Am. Phil. Soc. 11: 120. 1869, (S. cataractae Wood);
Contr. Fresh-Water Algae North America. 62, pl. 7. f. 1. 1872. Raben-
horst. Die Algen Europas. no. 2402, 1877 Wolle. Fresh-Water Algae.
6: 184 1877, (S. brandegei Wolle); Fresh-Water Algae U. S, 252, 253.
ploa82 f 1-3; pla83. f. 1-4; pl. 185, f. 1-7. 1887, (S. gracile Kg.. S tur-
fosum Kg). Bennett. Plunts of Rhode Island. 114. 1888, Wolle and
Martindale, Algac, Britton’s Catalogué of Plants found in New Jersey.
Geol, Surv. N. J. 2: 605. 1880q. Collins, Holden and Setchell. Phyc. Bor.-
Am. Fasc. 3. no. r09. 1805. Setchell. Notes on Cyanophyceae.—I11. Ery-
thea, 4: 102, 193. 18g6. Collins. Some Periorating and other Algae on
Fresh-Water: Shells. LErythea. 5: g6. 18¢97. Saunders. Algae. Harriman
Alaska Expedition. Proc. Wash. Acad. Sci. 3: 398, 1901 Setchell and
Gardner. Algae of Northwestern America. Univ. Calif. Pub. Bot. 1: 195.
1903. Collins. Phycological Notes of the late lsaxe Holden—II. Rho-
dara. 7: 237. 1005, Buchanan. Notes on the Algae of Towa. Proc. Towa
Acad. Sci. 13: 10, 1008,

Plate XI1II. fig. 6.

P'lant mass woolly, widely expanded, spongy-tomentose, brownish black
or blackish green; filaments 1836 mic. in diameter, 2-15 mim. long, tor-
1uous, entangled: sheaths lamellose, yellowish brown; luyers of the sheath
diverging; trichomes ‘6-12 mic. in diameter: basal cclls long, cylindrical, the
upper oncs disc-shaped; heterocysts somewhat quadrate or longer than
their diameter. brown; gonidia spherical, yvellowish brown; cell contents
yellowish green.

Alaska. Forming small tufts on rocks in a brook emptying into Glacier
Bay. (Saunders). ‘Greenland. (Birgesen). Canada. Tresh water. Port
Kennedy. (Walker). Cumberiand Sound. (Taylor). Forming broad turf-
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like ccating on the rocks below the great cataract. Niagara Falls. (Wood).
Dark brown coating on wet rocks. Niagara. (Wolle). Rhode Island.
New Providence. (Bennett). Connecticut. Forming, dark brownish
patches on submerged limestone rocks. Twin Lakes, Salisbury. August,
October 18g2, (Holden). Growing on outside of Unio shels. Twin Lukes,
Salisbury, Litchfield County. August 1895. (Setchell and Holden). New
Jersey. On rocky shores of Morris Pond. (Wolle). On moist ground.

Closter, Bergen. (Austin). Pennsylvania. Moist ground in extended
patches and on dripping rocks. (Wolle). © North Carolina. Moist ground.
(Ravenel). Iowa. Fayette. 1905. (Fink). Colorado. Wet rocks. (Bran-
degece). Bermudas. (Farlow). .

Scytonema myochrous
Tilden 1910
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Scytonema myochrous segun Starmach 1966

35. Scytonema myochrous (Dillwyn) Agardh (rys. 1002, 1003).
Plechy skorupiaste lub skorzaste, szeroko rozpostarte, ciemnobrunatne
lub ciemnooliwkowe. Nici 15—36 ¢ szerokie, 2—15 mm, najczesciej
3—5 mm dlugie. Rozgalezienia obfite, przewaznie podwéjne. Galazki
boczne dlugie, lecz nieco wezsze od nici glownej. Pochwy skoénie
warstwowane, rzadziej na pewnych odcinkach widaé warstwy réwno-
legle, zéltobrunatne, ciemnozlociste, rzadziej blado 36lte. Trychomy
niebieskozielone albo oliwkowe, w cz¢éciach srodkowych waskie,
ku szczytom rozszerzone, w érodku 4,5--9,5 1, na koricach 12—13 w
szerokie. Komoérki w $rodkowych czesciach nici 6-—23 ¢, na korcach
tylko 3,5 p dhugie. Heterocysty wydtuzone, kwadratowe, kuliste albo
splaszczone, niekiedy dochodza do 30 p dlugoéci, zwykle nieco szersze
od komoérek wegetatywnych.

Wystepuje pospolicie na wilgotnych skalach i $cianach, na wil-
gotnej glebie, a takZe w wodach stojacych,

~ ——
- (e
p—

Rys. 1002—1003. 1002 — Scytonema myochrous (wedlug Geitlera), 1003 — S, myochrous
(wedlug Kossinskicj).

Starmach1966
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Scytonema_myochrous segun Prescott 1962

Scytonema myochrous (Dillw.) C. A. Agardh 1812, p. 38
Pl 124, Fig.9; Pl 125, Figs. 1,2
Filaments forming dark brown turfy or tomentose patches. Tri-
chomes long and flexuous in wide sheaths. Cells quadrate to cylin-
dric in the older portions, disc-shaped or compressed-globose in the

distal ends of the branches; 6-12 in diameter, 4-14x long. Hetero-
cysts quadrangular-globose, yellow-brown in color, the contents
yellow-green, sheaths thick and lamellated, with layers diverging;
brown in color. Filaments 18-36, wide. '
This species is recorded frequently from aerial habitats.
On logs and stones; tychoplankter. Mich., Wis. |

Scytonema myochrous (Dillw) C.A. Agardh
Prescott 1962
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19.14 SCYTONEMA OCELLATUM

Estado actual de la especie

Scytonema ocellatum Lyngbye

1) Shtina y Bolyshev, 1963; 2) Friedmann, Lipkin y Ocampo-Paus, 1967; 3) Avila,
1989:<4,6>; 4) Maya et al., 2002:<4,6>;

1) URSS; 2) Negev, ISRAEL; 3) Tehuacan, Puebla; 4) Baja California, MEXICO;
1,2,5) suelos de zonas éaridas; 3) suelo humedo; 2,3,5) edéfica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original,

<9> = jlustracion
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Scytonema ocellatum segun Desikachary 1959

20. Scytonema ocellatum Lyngbye ex Born. et Flah.

Lyngbye, Hydrophytologia Danica, 97, pl. 28a, 1819; Bornet and
Flahault, Revision des Nostocacées hétérocystées, 95, 1887 ; Forti in De "T'oni,
Sylloge Algarum, 5: 509, 1907; Frémy, Myxo. d’Afr. équat. franc., 308,
fig. 263, 1929 ; Geitler, Kryptogamenflora, 763, fig. 488, 1932 ; Frémy, Cyano.
cotes d’Eur., 169, pl. 53, fig. 3, 1933.
= Soytonema cinereum Meneghini, Conspectus Algologiac Eugancae, 13,
1837.

= Scytonema murale Zeller in J. Asiatic Soc. Bengal, 42(2) : 182, 1873a.

Pl. 92, Fig. 3
Thallus cushion-like, blackish or greyish blue; filaments 10-18 @ broad,
up to 3 mm long, intricate; false branched, false branches short, not aggluti-
nated ; sheath firm, brownish olien lamellated ; trichome 6 14 ¢ broad, olive
green, not torulose; cells shorter than broad or quadrate ; heterocysts sub-
quadrate, yellowish.

On moist soil, wall, rocks, on barks of trees and in rivers. — Himalayas
(Dickie, 1882, 23), Rajmahal (Martens, 1871a, 171), Mahabaleshwar and
Poona (Schmidle, 1900b, 161), Calcutta (Bruhl and Biswas, 1923, 14 ; Biswas,
1932, 37 ; Banerji, 1938, 97 ; Biswas, 1942, 197), Fyzabad and Lucknow (Bruhl
and Biswas 1923, 14) Shembaganur and monts Travance (Frémy, 1927,
46/47), Bombay (Dixit, 1936, 100), Benaras (Rao, C. B., 1937b, 355), Puri
(Rao, C. B., 1938b, 162), and Trivandrum (Parukutty 1940, 119) in India;
Rangoon (Zeller, 1873a, 173; 1873b, 182; Skuja, 1949, 39) and Kya-eng,
Pegu (Zeller, 1873b, 181) in Burma; Ceylon (Ferguson’s Colln. in Bornet and
Flahault, loc. cit.) and Nalanda (Bharadwaja, 1934, 161).

Bharadwaja (1934, 161) describes a form growing on rocks near a tank
at Nalanda, Ceylon. This differs from the type in the divergent stratification

of the sheath. —Filament 14.7-15.7 p. broad, when old down to 12.6 i broad;
sheath 2.6-3.1 (-3.6) p thick; trichome 8.4-9.4 p, when old down to 6.3
heterocysts 8.4-11.5 . broad and 4.2-11.5 . long.

S. ocellatum Lyngh. (after Frémy)
Desikachary 1959
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Scytonema ocellatum segdn Frémy 1930

9. Scytonema ocellatum Lyungb., llydrophyt. dan., p. 97, PL 28 A,
1819 ; Born. et Flah., Révision, IlI, p. 95, 1887 ; Frémy, Scyton.
France, p. 33, PL. V11, fig. 23, 1927.

Thalle noiratre, ou d’un bleu cendré quand il est incrusté de eal-
wire ; filaments ¢épais de 10-18 p, ayant jusqu’in 3 mm. de long,
mehevetrds 3 rameaux courts, non agglutings | gaines fermes, bru-
nitres, souvent lamelleuses, fragiles ; trichomes épais de 6-141 p, d'un
vert olivatre, non toruleux ; articles moins longs que larges ou car-

s ; hétérocystes subcarrés, jaunes. — (g 263).
Hab. : terre ntie ot ousste, pierres, murs, rochers, surtout a 'ombre.

Distr. géogr. : cosmopolite,

Afrigue : Lybhie (De Toni, Forti) ; Abyssinie (I'enzig, De Toni) 5 Alpérie
Murien) : Soudan francais, Dioubéha (Chevalier) 1 Cameroun (Jungner)
Mol (Welwit=eh) 3 Arigue attstrale (Meny haedt) 5 Madagasear, Tananarive
Cerpier e la Bathice 1) 3 Maurviee (Jadin ; La IRéunion (Martens, Jadin).

OUBANGUI : sur les rochers prés des chutes de Gamburu, 60 km.
N. de B:mbiari, avee des Mousses ; 15 juin 1925 (Tisserant . —
‘laments épais de 18 p ; trichomes épais de 12 p.

GACON : 1° sur la terre nue, entre Pounga et Pingo-Yao, avec
%‘Hnlplm'a museorum ; 28 septembre 1926 (Le Testu ). — Filaments
| ®ais de 15 p, peu rameux.

2° Ngondo, sur la terre nue ; 22 octobre 1926 (Le Testu !). —
Filaments épais de 15-16 p.

Fig. 263. — Scplonema occllutum Lyngb., portions de filament. — Gr.

a, X 75 ; b, X 500,

Frémy 1930
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Scytonema ocellatum segun Geitler 1932

27. Scytonema ocellatum Lyngbye, Hydroph. Danica, S. 97,

Taf. 28A, 1819.

Exsikk.: WrirTr.-NorbsT., Alg. exsicc. Nr. 767, 1322. RABEN-

HORST, Alg. Eur. Nr. 853, 1176, 2338, 2344.

Lager polsterformig rasig, schwirzlich oder graublau.
Fiden 10—18(—19) u breit, bis 3 mm lang, verflochten. Schein-
verzweigungen kurz. Scheiden fest, braun, geschichtet. Zellen
6—14 p breit, olivengriin, quadratisch oder etwas kiirzer als breit.
Heterocysten fast quadratisch bis zylindrisch. — An Felsen, auf
feuchter Erde, an Mauern; kosmopolitisch. — Fig. 488,

Die Oberfliche der Scheiden ist manchmal mit Kalkkérnchen
inkrustiert, das Lager erhilt dann ein charakteristisches grau-
griines Aussehen, dhnlich wie bei Sc. julianum.

Fig. 488. Scylonema ocellatum, a Habitusbild, ca. 60mal, b Detailbild
ca. 360mal. Nach FREMY.
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Scytonema ocellatum segdn Tilden 1910

4o01. Scytonema ocellatum Lyngbye. Hydrophytologia Danica. 97. pl. 28 A.

1819. Bornet and Flahault. Revis. des Nostoe. Ann. Sci. Nat. Bot.
VIl 5: 95. 1887. De Toni. Syll. Algar. §5: 509. 1907.
Mazé and Schramm. Essai Class. Algues Guadcloupe. 33. 1870-1877.
(S. torridum Agardh, S. parietinum Crouan). Wolle. Fresh-
Water Algae U. S. 238, pl. 188. f. 1-4, 10-14. 1887. (S. cinereum Men-
egh.). Wolle and Martindale. Algae. Britton’s Catalogue of Plants found
in New Jersey. Geol. Surv. N. J. 2: 6os. 1880. Saunders. Protophyta-
Phycophyta. Flora of Nebraska. 23. pl. 2. f. 24. 1894. Bessey. Additions
to the Reported Flora of Ncbraska made during 1893. Bot. Surv. Ne-
braska. 3: 5. 1804. Setchell. Notes on Cyanophyceae.—I. Erythea. 4: 88.
1806. Wittrock, Nordstedt, and Lagerheim. Algae Aq. Dulc. Exsicc. no.
1322. 1806. Collins, Holden and Setchell. Phyc. Bor.-Am. Fasc. 5. no.
210, 1806; Fasc. 15. no. 711. 1900. Bessey, Pound and Clements. Additions
to the Reported Flora of the State. Bot. Surv. Nebraska. 5: 14. 1901, Col-
lins. The Algae of Jamaica. Proc. Am. Acad. Arts Sci. 37: 241. 1901; Algae
of the Flume. Rhodora. 6: 230. 1904; Phycological Notes on the late Isaac
Holden.—I11. Rhodora. 7. 237. 1905. Lemmermann. Algenfl. Sandwich.-
Inscln. Bot. Jahrb. 34: 625. 1905.

Plate XII. fig. 8.

Plant mass cushion-shaped, black or gray becoming bluish; filaments’
10-18 mic. in diameter, up to 3 mm. in length, entangled, branched; false
branches short; sheaths firm, becoming brownish; trichomes 6-14 mic. ine
diameter, cells shorter than the diameter or guadrate, heterocysts some-
what guadrate, yvellowish; cell contents olive green.

New Hampshire. One of the three species composing the brown coating
on the wall of the “Flume.” September 1904. (Collins). Massachusetts.
Forming a dark brown felt upon rocks just above the surface of the water.
Massapoag DBrook, at Sharon. April 1891 (Setehell). Connecticut. On
dripping rocks. Suge’s Ravine, Salisbury. August. (Holden). New York.
(Wolle). New Jersey. On moist rocks. Bergen, Godwinville. (Austin).
FPennsylvania. On moist rocks and shaded walls. (Wolle). Florida.
(Wolle). Nebraska., On flower pots in greenhouse, University, Lincoln.
(Bessey, Saunddre), Bermudas. On sand dunes. Paget. January 1900.
(Farlow). West Indies. On bark of trees. Ncar Constant Spring, Kings-
ton, Jamaica. December 1802. (Lagerneim). On old palm stems. Castleton,
Jamaica. April 1893. (Humphrey). Hawaii. (Berggren, Schauinsland).

Scytonema ocellatum
Tilden 1910
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Scytonema ocellatum segun Tiffany y Britton 1952

2. Seytonema ocellatum Lyngbye. Cells 6- 14 u broad, olive-green, quad- -

rate, or not as long as broad; heteroveysts nearly quadrate, about the sume
diameler as the vegetative eells, yellow sh; sheaths firni. lamclose he-
coming brownish; filuments 1018 x in dizmeter, up to 3 mm. in length,
entangled, with short false branches; plant tuass cushion-shaped, black or
gray, becoming bluish. Pl 103, fig. 1162.

Scytonema ocellatum Lyngbye
Tiffany y Britton 1952
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Scytonema ocellatum segun Starmach 1966

18. Scytonema ocellatum Lyngbye (rys. 986). Plechy czarnobru-
natne lub popielato niebieskozielone. Nici 10—19 . szerokie i do
3 mm dlugie. Rozgalezienia podwéjne albo pojedyncze, galazki
krétkie. Pochwy trwale, ciemnobrunatne, na koricach nici jasne,
rownolegle warstwowane, waskie, lecz micjscami dochodza do 5 [
szerokosci. Trychomy oliwkowo- lub niebieskozielone, 5,5—14 p
szerokie, na korncach nickiedy lekko rozszerzone. Komoérki kwadra-
towe lub nieco wydluzone, na kornicach nici krotkie, 3,5—8 diugie.
Heterocysty kwadratowe lub prawie kuliste, do 14 p dlugie.

Wystepuje pospolicie na wilgotnej ziemi, skalach i $cianach,
niekiedy miedzy mchami, na glebach torfowych, stepowych i pustyn-
nych, rzadziej w wodzie.

Plechy moga by¢ inkrustowane weglanem wapnia i maja wtedy
szaro niebieskoziclong barwe, podobag jak S. drilosiphon.

um e T T

v

e

Scytonema ocellatum (wedlug Kossinskiej)
Starmach 1966
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19.15 SCYTONEMA SCHMIDTII

Estado actual de la especie

Scytonema schmidtii Gomont

1) Torres, 1991; 2) Prasad y Srivastava, 1968:<3,6>;

1) Chiapas, MEXICO; 2) Uttar Pradech, INDIA;

1) paredes himedas; 2) suelos alkalinos; 1) subaérea, epilitica; 2) edéfica;

Clave de corchetes

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Scytonema schmidtii segiin Desikachary 1959

1l. Scytonema schmidtii Gom.

In Johs. Schmidt, Flora of Koh-Chang, Myxo. hormogon. 124, 1901 ;
Bot. Tidsskr., 24, 210, pl. 5, figs. 1-4, 1901 ; Forti in De Toni, Sylloge Algarum,
5: 508, 1907 Frémy, Myxo. d’Afr. équat. franc., 306, fig. 262, 1929 ; Geitler,
Kryptogamenflora, 759, fig. 483b, 1932,

Pl. 92, Fig. |
Thallus extensive, brownish black, crustaceous, tomentose, about 1 mm
diam., with wrinkled surface; filaments extremely and irregularly undulated,

crisp, intricate, 10-12 p. diam., lower down about 16 ¢ broad, primarily
prostrate, stolon-like, abundantly and repeatedly falsc branched ;sheath yellow-
ish brown, lower down broad and rugose, not coloured blue by chlor-zinc-
iodide ; trichomes extremely torulose, bluish, 9-12 p broad ; cells compressed,
subquadrate 2-6 p long; heterocysts quadrate to compressed, colourless.

On dripping rocks, Kodaikanal ( !),

The trichomes are thinner (3.9-) 5.2-8 i in the Kodaikanal material.
The heterocysts are 6.6-9.2 u broad and the filaments are 10.5 13,1 (~19.7) p
broad.

Scytonema schmidtii (afther Frémy)
Desikachary 1959
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Scytonema schmidtii segin Frémy 1930

8. Scytonema Schmidtii Gom., Bot. Tidsskr., XXIV, p. 210, PL. V,
fig. 1-4.
Thalle étendu, brun-noiratre, crustacé-tomenteux, épais de 1 mm.

a plus ; filaments onduleux, crépus, ¢lroitement encheveéires, epais
Li0-12 (dans lear partie inféricure -16) g, Farnpants, tres rameus;
ameaux dresses gaines d'un jaune hrunatre, homogenes, ¢paisses
o ruplicUses dons s pactic inféricure des filiimeants, ae bleuissant
pas sous l'action du chloroiodure de zine ; trichomes nettement to-
wleux, érugineux, ¢pais de 9-12 px ; articles ordinairement compri-
mes, parfois subcairres, longs de 2-6 p ; hétéroeystes earrés ou com-
primés, incoloves. — (Fig. 262).

iab. = terre humide, trones bomides,

Disir. geogr. : Sial.

Afrigue : n'avait pas cncore ete signald,

ABON : Ighouma, sur un tronc d’arbre, dans 'écoulement d’une
blessure, avee Ductylococcopsis raphidioides Ta. mucicole el Plior-
nidiune olivaseens, les bords de cet écoulement étant légercment
incrustes de caleaive ; 11 mars 1927 (Le Testu ). — IFiliments épais
de 12-16 p ; trichomes épais de 11-12 . ; gaines jaunes ou brunes ;
mmeaux et hétérocystes nombreux. Absolument conforme au type
de Gomont, in suo herb. !

Fig. 262. — Scytoncma Schmidtii Gom, — Gr. : X 5600.

Frémy 1930
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Scytonema schmidtii segun Geitler 1932

21. Scytonema Schmidtii Gom. Bot. Tidskr. 24, S. 210, Taf. 5,

Fig. 1—4, 1901.

Lager ausgebreitet, schwarzbraun, krustig-wollig, bis 1 mm
dick oder noch dicker. Faden geschlingelt, kraus, dicht ver-
flochten, 10—12 u breit (in den basalen Teilen bis 16 u breit),
reichlich verzweigt; Aste abstehend. Scheiden nicht geschichtet,
in den alten Teilen dick und runzelig, mit Chlorzinkjod sich
nicht blaufirbend. Trichome deutlich torulss, 9—12u breit.
Zellen kiirzer als breit bis quadratisch, 2—6 u lang. Heterocysten
quadratisch oder zusammengedriickt. — Auf Erde und Baum-
stiimpfen in Siam und Franzoésisch-Aquatorialafrika. —
Fig. 483b.

_ - - — . — —~  r _ =

Scytonema schmiditii Nach Frémy (Tricome leicht geschrumpft)
Geitler 1932
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Scytonema schmidtii segin Starmach 1966

20. Scytonema Schmidtii Gomont (rys. 988). Plechy rozpostarte,-
czarnobrunatne, skorupiasto-darniste, okolo 1 mm grube. Nici
pozwijane i poplatane, 10—12 p szerokie (u nasady niekiedy do
16 p. szerokie), obficie rozgal¢zione, z galazkami odstajacymi. Pochwy
niewarstwowane, w starszych niciach grube i pomarszczone, nie
barwig si¢ od chlorku cynku z jodem. Trychomy przy $ciankach
poprzecznych wyraZnie wcigte, paciorkowate, 9—12 p szerokie. Ko-
morki kwadratowe lub nieco krotsze od szeroko$ci, 2—6 . dlugie.
Heterocysty kwadratowe lub nieco splaszczone.

Wystepuje na wilgotnej ziemi i na pniach drzew, gléwnie w Azji
i Afryce.

Scytonema schmidtii (wedlug Frémy)
Starmach 1966
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19.16 SCYTONEMA SIMPLEX

Estado actual de la especie

Scytonema simplex Bharadwaja

1) Cantoral, 1990:<4,6>; 2) Cantoral, 1993:<3,6>; 3) Montejano et al., 2004:<3>; 4)
Cantoral y Montejano, 1993:<3,6>; 5) Montejano et al., 2005:<3>;

1,2,3,4) Huasteca, San Luis Potosi, 5) MEXICO;

1) aguas estancadas; 2) rios; 4) pozas de rio; 1) bentos; 4) metafitica;

Clave de corchetes

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s0lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Scytonema simplex segun Desikachary 1959

4. Scytonema simplex Bharadwaja

The 'I':l.\-unnmy ol Nevtonema and Tolypothriv, Rev, algol., Paris, 7: 157
fig. 1A, B, 1934,

Pl. 89, Fig. 1

Thallus thick, dirty blue-green or pale bluc-green ; filaments 14-15.7 u
broad, irregularly bent and loosely entangled ; false branches long, geminate
and single in equal numbers; sheath firm up to 2.1 p thick, hyaline, unstrati-
fied ; trichomes sometimes with indistinct scpta and occasionally with slight
constrictions at the joints, 9.4-11.5 w broad; cells usually elongate cylindrical
up to four times as long as broad, sometimes quadratic, at the growing region
flattened and barrel-shaped ; heterocysts single, sometimes in pairs, usually
elongate, cylindrical, rarely more or less quadratic, with convex end walls
thicker than the longitudinal ones, as broad as the trichome, 9.4-11.5 i broad
and 11.5-46.2 p long.

Floating in a tank on road between Kandy and Anuradhapura, Ceylon
(Bharadwaja, loc. cit.).

S. simplex Bharadw.
Desikachary 1959
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Scytonema simplex segun Tilden 1910

Scytonema simplex \Wood. Contr. 1list. Fresh-\Water Alsae North
America. 57. 187z, Wolle, Fresh-\Water Algae U. S. 259. 1887. (S.
simplice Wood !'). De Toni. Syll. Algar. 5: 536. 1907,
Plant mass moderately thick, somewhat cushion-like, blackish grecen;
filaments 10-15 mic. in diameter, very long, flexuously curved. sparingly
branched or without branches: false branches in pairs or single, usually
clongate; sheaths thick, transparent, often colorless, somectimes pale yel-
lowish brown, mostly open and truncate at apex; trichomes 3-6 mic. in
diameter; cells equal to seven times as long as broad (?), often separated,
apical cells very short; heterocysts cylindrical, scattered, two to five times
longer than their diameter: ccell contents sparsely granular, pale greenish.

South Carolina. Adhering to the wet sides of a wooden gutter leading
water from a spring. Aiken. Scptember 1869, (Ravenel).

425.
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19.17 SCYTONEMA STUPOSUM

Estado actual de la especie

Scytonema stuposum (Kutzing) Bornet 1880

1) Torres, 1991; 2) Chada y Pandey, 1979:<9>; 3) Prasad y Srivastava, 1965:<4,6>;
1) Chiapas, MEXICO; 3) Himalaya, INDIA;

1) paredes himedas; 3) aguas termales; 1) subaérea, epilitica; 3) bentonica;

Clave de corchetes

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcidn original;

<9> = jlustracién
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Scytonema stuposum segun Desikachary 1959

10.  Scytonema stuposum (Kiitzing) Bornet ex Born, et Flah.

Bornet in Bornet and Thuret, Notes algoligiques, 2: 116, 1880 ; Bornet and
Flahault, Revision des Nostocacées hétérocystées, 92, 1887 ; Forti in De Toni,
Sylloge Algarum, 5: 503, 1907; Frémy, Myxo. d'Afr. équat. [ranc., 303,
fig. 260, 1929 ; Geitler, Kryptogamenflora, 756, fig. 482, 1932.

Pl. 93, Fig. 4
T'hallus broadly expanded, tomentose, blackish-violct to reddish ; filaments
5-10 mm long, 1630 @ generally 18-21 @ broad, (alse branched ; false branches
nearly resembling the main filaments, single or geminate ; sheath thick, gelati-
nous; trichome olive-violet, when dry greenish, 12-18 p broad; cells 1—}
shorter than broad, subquadrate; heterocysts as broad as the vegetative cells.

On moist soil ete. — Ceylon (Ferguson’s Colln., in Bornet and Flahault,
1887, 93), Saranath in Uttar Pradesh (Rao, C, B., 1937b, 355), Tiruvala in
Travancore (Parukutty, 1910, 119) and Kumili near Shembaganur, Madras
state (Frémy, 1927, 46/47).

The sheath in the Saranath alga is 2-4.8 (-6) @ thick, is yellowish brown
and stratified, the (richomes are 10-14 4 broad, narrower (8 1) when old,
and the heterocysts are 13.2-15 4 broad and 11.8-19 it long. The Travancore
alga has narrower trichomes (8-9 1 broad) and smaller heterocysts (6.6 8 o
broad and 4.5-9.5 p long).

S. stuposum (Kutz.) Born. (after Frémy)
Desikachary 1959
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Scytonema stuposum segun Frémy 1930

6. Scytonema stuposum (Kiitz.) Born. in Born. et Thur., Notes
algol., fase. II, p. 1.!6, 1880 ; Born. et Flah., Révision, III, p. 92,
1887 ; Frémy, Scyton. France, p. 32, Pl. VII, fig. 22, 1927.

Coussins étendus, laineux, d’un noir violacé ou rougeitre, plus
rarement érugineux ; filaments libres, longs de 5-10 mm., épais de
16-30 (le plus souvent de 18-21) ux ; rameaux solitaires ou géminés,

conformes au filament principal; gaines ¢paisses, gélatineuses, parfois
Lamelleuses, incolores ou jaunces ; trichomes épais de 12-18 4, ordi-
nairement toruleux, violacds ou polyehromes ; arviieles 2-3 fois moins

longs yue lavges, ou parlois carrés ; hétéroeysies ordinairement ear-

rés, souvent jaunes. — (IFig. 260),
Hab. : <o L teree, Tes prevees, Tes mnnn =, les bais et les nonsses, an bood
s cotpes dCenn o des eascivdes D pactois sure les o pochiers caintants o oondine

retenl dic Fombuee, }

Distr. geogr. : Furope ; Antilles 3 Amicrigue do Soad ;) Indes néerboudaises
Cevlan 5 Nouvelle Caledonie 5 Nowvelle-Zelande.

Afrique : Aludérvie, Oued Kerma (Ganthier Licvee D) 0 Mavoe, Ao Chegeiag
s des mons=ses, pres done cascade (Moareeer ! loes ined) 3 Abyssinie (Penzig,
Beceari, De Toni) @ La BRénmion (Bory) o Maurvice (Lawdin) 5 Le Cap (Fritsch),

OQUBANGUI : IKaga Diangula, 20 km. N, de Bambari, entre des
toulfes de Philonotis, avee Symplocae muscorum ; sans date (Tisse-
rant !). — Filaments épais de 27 p.

GAEBON : 1° rochers siliceux, sur une colline, prés de Mboungou,
entre Mouila et Ndendé, avee Sceytoncema jacanicum et quelques Gloco-
capsee sp. ; 20 décembre 1921 (Le Testu !'). — Filaments ayant jus-
qu'a 33 p d’épaisseur ; trichomes violacés épais de 20 p ; articles
courts ou carrés ; gaines jaunes. Trés belle forme, )

2¢ bords de la chute de la Boumi, & Mbigou, sur des Mousses,
avee Scytonema Hofmanni, Sc. mirabile et Stigonema twrfaceum ;
30 avril 1925 (Le Testu !). — Filaments épais de 23 p.

3" rochers de la caseade de la Dinzambo, a son confluent avec la
Ngounyé, aux chutes de Labolabo, avec Scytonema Hofmanni var.
symplocoides et fa, phormidioides ; 15 mai 1925 (Le Testu !). —
Filaments épais de 25-27 pn; trichomes épais de 20-22 4, polychromes;
rameaux peu nombreux.

4¢ sur des rochers et sur un arbre immergé, dans I’Evouva,
affluent de la Ngounyé par 1'Ono¥, avee Selizothriz penicillata,
Plhormidivm corium et Ph. papyracewm ; 8 juin 1926 (Le Testu !).
— Filaments épais de 27 u; trichomes ayant 15 p d’épaisseur; gaines
Jaunes,

50 Piti-Masango, sur des eailloux dé quartz et de granite, dans
un ruisseau tributaire de I''Onoy, avee Chroococeus minor, Seytonema
Arcangelii, Clantransia sp., des Desmidides et des Muscinées ;
12 juin 1926 (Le Testu . — Filaments épais de 21 px ; trichomes
épais de 14 p.

6° mare pérenne de Pemba, pres du village échira de Dighaba,
Sur une souche immergée, avec les espéces mentionnées i propos d=

Chioococens minor [p. 46]; 16 aout 1926 (Le Testu !). — Filaments
épais de 21 p ; trichomes épais de 14-16 p.

‘74 & cascade aux Jaspes » de I’0Ocobi, prés de Gnyoungou, avee
Plectonema Wollei, Ocdogonium sp., Polysiphonia sp. et des Dia-
tomdes, lo tout sur des Mousses et des 1lépatiques ; 31 aout 1926
(Le Testu ). —— Filaments épais de 50 p.
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8+ chute de la Bemba, affluent de 1’Ocobi, prés de Gnyoungou,
avee les especes mentionnées i propos de Aplanocapsa Nacegelii
[p. 25]; 1" septembre 1926 (Le¢ Testu !). — Filaments épais de 27 pu.

9v sur les picrres, au bord de la Macenga, tributaire de 1'Ogou-
lou pair la Naghi ; 13 octobre 1926 (Le Testu !). — Filaments épais
de 30 p; trichomes d'un bleu foncé, A cellules souvent carrées; hété-
rocystes jaunes.

10° sur les pierres de la cascade de la Ghavango, affluent de
I'Ogoulou, prés de Moubana, avec Plectonema Wollei, Chantransia
sp., Vaucheria sp., des Diatomées et des Mousses ; 7 novembre 1926
(Le Testu ). — Filaments épais de 25 p.

11¢ eascade de la Moutouvi, prés de Maghounga, s désd prerres,
dans la riviere, avee les especes eitées i propos de Oueobygesa -
faris Lp. 5915 12 mars 1927 (Le Testu ). — Filaments épais de
25 p 3 la plante as ait da cure charvice et déposdée par le conrant.

12° pres de la méme enseade de la Moutouvi, sur des rochers
exposes au< cmbruns, avece Polysiphowia sp. avril 1927 (Le Testul).
__ Filaments épais de 25 p.

3+ ertre Macombo et Nzoundou, sur le fond schisteux de ruis-
seaux tributaires de la Ngounyé¢, avece les especes signalées &L propos
de Cliamaesiphon inerustans {p. 745 17 juin 1927 (Le Testu ). —
Probablement apporté ct déposé par le courant filaments épais de
25-27 p.

14» dans la Bilouci, tributaire de la Ngounyé par la Louetsy¢
et la Birouroundou, prés du village de Mbinzou, avec les espéces
citées A propos de Chamaesiphon curvatus var. Turnert [p. 72] 3
13 juillet 1927 (Le Testu !). — Filaments épais de 30 u.

Fig. 260. — Nr'ytuhrnm stuposum (Kiitz.) Born. @ a. vue d’ensemble

fragment de fllament ramifié, — Gr. : u, X 76 ; b, X 500.
Frémy 1930
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Scytonema stuposum segun Geitler 1932

16. Scytonema stuposum (Kiitz.) Born. in BorRNET-THURET,

Notes alg. 2, S. 186, 1880. '
Exsikk.: RABENH., Alg. Eur. Nr. 2185, 2339 (als Se. gracile).

Lager rasig-polsterformig, filzig, weit ausgebreitet, dunkel-
violett bis rotlich oder schmutziggriin. Fiden 5—10 mm lang,
16—30 px, meist 18—21 u breit. Scheinverzweigungen reichlich,
einzeln oder zu zweien, wie die Hauptfaden. Scheiden ziemlich
dick, gelatinos. Zellen 12—18 u breit, 1/,—1/ymal so lang wie
breit, stellenweise fast quadratisch, griinlich-violett. Hetero-
oysten so breit wie die vegetativen Zellen, quadratisch oder
zusammengedriickt. — Auf feuchter Erde, zwischen Moosen;
kosmopolitisch. — Fig. 482.

17. Secytonema Gomontii Gutw., Addit. Fl. Alg. Ind. Batav.,

S. 17, Taf. Fig. 7, 1901.

Lager wollig, dunkel violett. Fiden 3—6 mm lang, 16—22 u
breit, mit einzelnen oder paarweisen Scheinverzweigungen.
Scheiden nicht gelatinds, 2,2 u breit. Trichome 11—15 & breit;
Zellen so lang wie breit oder !/,—'/, kiirzer (nur in den
Meristemen?) oder bis zweimal linger als breit. Heterocysten meist
langer, sehr selten kiirzer als breit. — Niederlandisch-Indien.

Wahrscheinlich nur eine Standortsform von Scylonema
stuposum.

S - —~ * =

Fig. 482. Scylonema stuposum, a Habitusbild, ca. 60mal; b Detailbild, ca. 360mal

Nach FREMY.
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Scytonema stuposum segun Tilden 1910

Scytonema stuposum (Kuetzing) Bornet in Bornet and Thuret. Notes
Algologiques. 146, 1880. Bornet and Flahault. Revis. des Nostoc.
Ann. Sci. Nat. Bot. VIL 5: g2 1887. De Toni. Syll. Algar. 5:
503. 1907.

Mazé and Schramm. Essai Class. Algues Guadeloupe. 34. 1870-1877.

(S.cyancescens Crouan).

408.

Plate X11. fig. 13, 14.

Flunt mass cushion-shaped, woolly, widely expanded, blackish violet
or becoming reddish; filaments 16-30 .mic. in diameter, 5-10 mm. long,
frec, branched; false branches approximate, solitary or in pairs; sheaths
thick, gelatinous; trichomes 12-18 mic. in diameter; cells somewhat guad-
rate or two or three times shorter than their diameter; heterocysts equal-
ling the cells in diameter; cell contents olive or violet,

West Indies, (Mazé).

Scytonema stuposum
Tilden 1910
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Scytonema stuposum segun Starmach 1966

25. Scytonema stuposum (Kiitzing) Bornet (rys. 993). Tworzy plechy
rozpostarte, ciemnofioletowe, ciemnoczerwone, rzadziej szarozielone
lub ciemnozielone, niekiedy ma wyglad okraglawych, filcowatych
poduszek. Nici doé¢ luzno ulozone, 16—30, najczesciej 18—21 p sze-
rokie i 5—10 mm dhugie. Rozgalezienia parzyste, rzadziej pojedyncze.
Pochwy réznie grube, galaretowate. Trychomy 12—18 p szerokie,
oliwkowe lub fioletowe. Komérki 2—3 razy krétsze od szerokosci,
rzadziej kwadratowe. Heterocysty czworoboczne, zwykle zoltawe.

Wyste¢puje pospolicie na wilgotnej ziemi i wilgotnych skalach na
brzegach potokéw, w sgsiedztwie wodospadéw, czesto na mchach.
Europa, Afryka, Azja, Nowa Zelandia.

Scytonema stuposum (wedlug Frémy)
Starmach 1966
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CAPITULO 20

STAUROMATONEMA

Clave de especies segun Desikachay 1959

STAUROMATONEMA I'rémy

Myxo. d’Alr. équat. franc., 385, 1929; em. Geitler, Arch. Hydrobiol.
(u. Planktonk.), suppl. 14: 413, 1935,

Thallus slimy, firm, crustaceous, ercct filaments arising {rom a basal
horizontally crecping lilaments, erect filaments densely packed, short branches
which are more or less regularly dichotomously branched ; sheath thin, close
to the trichome, unlamellated or slightly lamellated ; trichome for the major
part with a single series of cells, not at all or a little torulose ; cells subquadrate
or rectangular heterocysts intercalary, nearly quadrate, or rectangular, in
some species absent ; planococei usually formed from apical cells; hormogones
not known.

Lectotype : 8. viride Fréimy em. Geitler.

Clave de especies segun Frémy 1930

Clé analytique des especes

I. Thalle noir foncé ; trichomes c¢pais de 3,50 w ; héteroeystes tres rares.
AT T & R T L L. St nigrum

II. Thalle vert clair ; trichomes ¢pais de 680 w3 hétéroeystes nombreus.

e« ... 28U viride

Clave de especies segun Geitler 1932

I. Trichome 3,56 —5 u breit
St. migrum 1.

II. Trichome 6—8,5 i breit
St. viride 2.
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20.1 STAUROMATONEMA VIRIDE

Estado actual de la especie

Stauromatonema viride Frémy 1930

1) Komérek et al., 1996:<3>; 2) Carmona y Gold, 1994:<4,6>; 3) Montejano et al.,
2005:<3>;

2) Veracruz; 1,3) MEXICO;

2) estanque;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Stauromatonema viride segun Desikachary 1959

= Syn. Stigonema aeurogineum Desikachary 1959

Stauromatonema viride Frémy
Myxo. d’Afr. équat. franc., 390, fig. 321, 1929 ; Geitler, Kryptogamenflora,
468, fig. 280, 1932; em. Geitler, Arch. Hydrobiol. (u. Planktonk.), suppl. 14:
412, 1935.

Pl 119, Fig. 4

Thallus crustaceous, gelatinous, green, expanded, attached ; filaments
10-12 . broad, branches slightly diverging from one another; sheath smooth
on the outside, not homogencous or seldom delicately lamellated; trichome
6-8.5 p broad ; cells commonly subquadrate or somewhat longer than broad;
heterocysts very many as broad as the vegetative cells; planococci, discoid,

6-8 p broad.
In a stream, at Seringapatam, Mysore State (Govindu and Safleculla,

1950).

Stigonema aeurogineum Tilden (after Tilden)
Desikachary 1959
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Stauromatonema viride segun Frémy 1930

2. Stauromatonema viride INrémy, sp. woc— Stoatane crnslaceim,
gelatinosum, viride, st cxpiitsiiin, steis afficene 5 jda 10-12 p
erassa ; rami a filo primario noi multunm dicergonte: sl now peol-
leliter conereti ; vaginae extus lacves, homogeneae, raris stehtilis-
sime lumellosae [ trichoitate pallide aecuyinea, G-8,5 p crassa ; arti-
culi sacpius subquadrati aut paado longiores quem latiores [ hete-
rocystae numerosac, ejusde magnitudiines ot formae ae articuli
vegetativi ; planococel vulys diseoidci, 6-8 p crassi (v. s. et in form.).
— (Fig. 321).

Hab. : ad saxa, in fontibus et rivulis.

GALBON : 1" fond de la source du poste de Ndendé [profondeur
2 m. 50 au moins|, sur cailloux de gres, avee les especes mentionndes
a propo; de Plawocapsa mivor [p. 53] ; 25 décembre 1921 (Le
Testu !). — A I'état sec, le thalle est d’un noir brillant, humecté il
redevient vert : tandis que chez St wigrum, le thalle noir aussi o
I'état sec, reste encore noir quand il est mouillé.

2+ cans la Doughoundou, affluent de la Ngounyé, pres d’lghoums-
bi, sur d=s schistes ; 8 novembre 1926 (Le Testu !). — Croiites asscz
molles, ¢’un vert franc.

Cormime il avait fait pour la précédente, le collecteur a noté
la couler v de cette plante & 'état vivant : « d'un beau vert elair ».
Son thalle est moins dur que celui de St. nwigrum, ses lilunents plus
gros et ses articles généralement plus longs ¢ en cutre, clle a de
nombrevx hétérocystes.

Fig. 321. — Stawromatonema viride Frémy. — Gr, : X 1000,

Frémy 1930
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Stauromatonema viride segun Geitler 1932

Quarzfelsen in fliecBendem Wasser, Gabon (Franz.-Aquat.-

Afrika). — TFig. 270.

2. Stauromatonema viride Frémy, 1. c., S. 390, Fig. 321.
Lager krustenformig, schleimig, griin, ausgebreitet., Faden

10—12p breit. Zweige untereinander leicht divergierend.
Scheiden auBen glatt, nicht oder selten sehr zart geschichtet.
Trichome 6—8,56u breit. Zellen fast quadratisch oder etwas
linger als breit. Heterocysten zahlreich, von derselben GrofBe
und Gestalt wie die vegetativen Zellen. Planococcen (%) an-
scheinend scheibenférmig (wohl infolge von Schrumpfung 1),

6—8u breit. — In Quellen und Bichen in Franz.-Aquat.-
Afrika. — Fig. 280.

@E@:

¥ig. 280, Stauromatonema_viride. Nach FREMY.
Geitler 1932
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CAPITULO 21

TOLYPOTHRIX

Clave de especies segun Desikachary 1959

KEY TO THE SPECIES

I.  Associated with animals ............ ... .. ... . ... 1. T. lophopodellophila
I. Not associated with animals .................................... 2
2 ShRR IO B ST AR e 3
Pul SR bikMA Bt 40 VIR B Ras RIS, TERILERE & 13
By iAguatieitiog . s v st Bosi s e T i S e i 4
e Mgl .o vudo BB SO0 A i PR B nu anel 20 wilen 7
4. Cells as long as or longer than broad ...............0.... ... ... 5
o belleahorten ooty o s R T GRS RN L - 6
5. Trichomes 4.2 5.2 (6.3)pbroad .............. ... . ... .. 2. T. nodosa
5. Trichomes 5-Bpubroad ...............o00iiiiiiiii 3. T. tenuis
6. Filaments upto 17 whroad .............. .. .. . .. 4. T. distorta
6. Filaments above 20 1. hrnad ...... O L 5. T. robusta
I COllRber SR a o U e 8
I. Celislonger tham broad ..., [/} [yl 7o e v 6. T. phyllophila
8. Filaments 5-7 pbroad ............... ... ... ... 9
8. Filamcntsbmaclcr..........H...,.‘....._ ........................ 10
9. Trichomes constricted . .. ..... SET Erye AR o T 1. T. bouteillei
9. Trichomes unconstricted ............... ... ... . ... .. 8. T. fragilis
10. Filaments 8-12 pbroad ....................... ... ... . 11
PFEEHamenty Ieuitlep ™77, (VR IERIEY s BETATY WHIREIRTS (SIERGAR 12
11.  Filaments united by the sheath, erect, sheath rough ... ... 9, T. cevlonica
Lo Filaments free: oo 000, 0o prin i, e 10, T. mmfgﬂrmmmm'r.r
12. Cellsaslongasbroad ........................ 1L T, byssoidea
b loelingdontger 0 Lo [ Ln il A T dgut 12. T. rechingeri
U9 CEVONRIE VRO A oL LN TR ST O et e R 17
5 Terreutrinl LWL SRR TN R e @ ey, 4
I4. Sheath notlamellated.............................. ... .. 15
14§ Sheath lamelRtbd uomosatddos SERE I v s crdhn s i 16
15. Filaments 14-18 pbroad.......................... .. 13. T. conglutinata
I5. Filaments 23.1-35.7 wbroad .............. ... .. ... . 14, T. magna
16. Filaments 14.5-18 p. broad ................. 15. T. arenophila
16. Filaments 25-27 wbroad ....................... 16. T. crassa
17. Filaments 14-21 i broad, sheath very thick, ocreate ... ... 17. T. foreaui

17. Filaments 10-15 . broad, sheath not so thick or ocreate .... 18. T. limbata
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Clave de especies segun Frémy 1929

Clé analytique des espéces
1. Gaines minces (moins épaisses gque les trichomes).
AArtieles phis longs que Lirges on carres,
I Plantes aquatiques (plus vavement teveestres) 5 iluanent prineipal

el oratnciuy divergents, g .. L4, lonwes
2. Plantes épiphylies ; filament pnmlpal vl. muu.du\ uppllque les
uns contre les autres. . . Pogy . 1. phylluphila

B Articles an moins 3 fois moins luugs qu. Idl;.'.‘t‘! . . 3. T. Letestui
JI Gaines épatisses (presque anssi Loges que les trichomes, on plus
larges).
A Filaments épads de 26270 0 0, . . . . . . 4 T crassa
B Filiiments moins ¢pis.
I Filaments cpais de 12-18 .
a. Plante arénicole ; rameaux trés rares, courts, upplilncb.
- I A urnwyhdu
b. I’Iuntc uqu.nu[uu 3 rameaux numbrcux, lonws non appumos .
. . T. limbata
2. Filuuwnts épais de 9~10 @ ; p!antc truncicole. AR IR & T. arboricola

Clave de especies segun Geitler 1930

Bestimmungsschliissel der Arten

I. Scheiden diinn (deutlich diinner als die Trichome)
I, Wasserbewohner

A. Scheiden fest, aullen glatt
a) Zellen quadratisch oder linger als breit!)
a) Fiden (4—)6—10u breit
* Trichomein den alten Teilen 2,4—2,6u breit
T. Willei 1.
** Trichome breiter
t Trichome 3,6—4 u breit
T. papyracea 2.
Tt Tnchoma 5———8;4 bre1t Rl tenms 3
Q&{ 1Yp0) ] N S
B) Fiden 9—12 5 breit
* Trichome 6,6« breit . T. chathamensis 4.
** Trichome 10y breit . . . . T.lanata 5.

!) In den Spitzenmeristemen auch kiirzer als breit.
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b) Zellen quadratisch oder kiirzer als breit
a) Fiden 9—10p breit. . . . . 'T. rivularis 6.
p) Fiden 8—18 u breit
* Fiden bis 17 u breit :
T Zellen 2,6—3,6 u lang = T. Letestui 7.
11 Zellen langer . . . . T. distorta 8.
** Fiden 11—12pu breit 'T. tjipanasensis 9.
*** Fiaden 13—I14p breit . T. pulvinata 10.
y) Fiden iiber 20 u breit
* Fiaden 20—40 4 breit, Trichome 18—20 u

hrelfe o dlv o s 4 6 & T. Chungii 11.

** Faden 22-—26 u breit, Trichome 16—18 u

2 AR R A LM A T. amoena 12.

**% Faden 22—30 u breit, Trichome 12—18 u

10 v o SURR (i -y e KO T. robusta 13.

¢) Zellen quadratisch oder kiirzer und linger als

breit?) .

a) Fiden 6—6u breit . . . . T. Setchellii 14.

p) Fiden 7—8u breit . . . . . . T. curta 15.
y) Fiden breiter =B ‘

* Fiaden 8—17u breit, Lager festsitzend,
pinselformig T. distorta var. penicillata 8.
** Fiden 156—17 u  breit, Lager frei-
schwimmend . . . . T. polymorpha 16.
B. Scheiden auflen uneben, schleimig, gewellt
T. helicophila 17.
2. Auf feuchter Erde, feuchten Felsen, Biaumen u. dgl.
A. Fiden nicht in aufrechten Biindeln
a) Zellen kiirzer als breit, ausnahmsweise stellenweise
etwas langer
a) Fiaden 5—7 pu breit
* Zellen tonnenformig . . T. Bouteillei 18.
*% Zellen an den Querwinden nicht einge-
OhNlet | oSG e T. fragilis 19.
p) Fiden 8—18 u breit
* Faden 8—12 u breit?)

1) Vgl. auch 7. tenuis und lanata.
1) Vgl. auch 7'. Rechingeri {. sazicola.
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+ Fiden mit den Scheiden verklebt, auf-
recht; Scheiden rauh T. ceylonica 20.
t1 Faden frei
+ Trichome 4—5 u breit
T. Mangini 21.
++ Trichome 7,2—8,4 u breit
T. brevis 22.
+++ Trichome 8—10 u breit
T. camptylonemoides 23.
** Fiden 10—16(—18) u breit
+ Trichome 6—8 p breit
+ Scheiden glatt . T. Iragilissima 24.
++ Schelden oberflichlich - granuliert
T. rugulosa 25.
11 Trichome breiter
"+ Zellen 1/,—'/;mal so lang wie breit
§ an den Querwanden granuliert
T. granulata 26.
§§ an den Querwinden nicht granu-
_ Bert o 18« T. byssoidea 27.
++ Zellen wenig kiirzer als breit
T. Rechingeri 28.
y) Faden 15—256 p breit
* Scheiden ungeschichtet
+ Zellen an den Querwinden nicht ein-
geschniirt . . . . . ~ T. Ravenelii 29.
1"|' Zellen an den Querwinden eingeschniirt
T. discoidea 32.
** Scheiden aus Trichterstiicken aufgebaut
+ MaBig verzweigt T. scytonematoides 30.
'["I' Gehauft verzweigt :
T. byssoidea var. polycladus 27.
b) Zellen langer als breit
a) Fiden (4—)6—8 u breit, stark verkalkt
T. calcarata 31.
f) Fiden bm O u brelt nicht verkalkt
, T. cavernicola 33.
y) Fiiden 9—18 i breit
* Fiden 9—13u breit . . T.rupestris 34.
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** Tiden 12,6—18 u breit. T. phyllophila 35.
B. Fiden in aufrechten Biindeln®)
a) Zellen quadratisch oder kiirzer als breit
T. distorta var. symplecoides 8.
b). Zellen linger als breit . . . . T. fasciculata 36.
I1I. Scheiden sehr dick (so dick oder fast so dick wie die Trichome)
1. Wasserbewohner
A. Faden 14—I18yu breit . . . . . . . T. limbata 37.
B. Fiden 16—36(—46)u breit . . . . T. Saviezii 38.
2. Auf feuchter Erde, feuchten Felsen u. dgl.
A. Scheiden nicht geschichtet

a) Fiaden 14—18 u breit. . crahgl conglutinata 39.

b) Faden bis 50 breit . . . . . T. Elenkinii 40.
B. Scheiden geschichtet

a) Fiden 9—10py breit . . . . . T. arboricola 41.

b) Fiden 14,6—18y breit . . . . T. arenophila 42.

c) Faden 16—20pu breit . . . . . T. epilithica 43.

d) Faden 26—27p breit . . . . . . T, crassa 44.
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Clave de especies segun Tilden 1910

Génus TOLYPOTHRIX Kuefzing. Phyc. Gen.

Filaments branched; false branches usually

227. 1843. .
arising in the immediate

oval or

region of the heterocysts, rarely between two heterocysts, single; sheaths

somewhat, thin, flexible, more or less fragile;

gonidia spherical,

elliptical, often many_ in a series; wall of gonidium smooth, thin.
1 Sheaths thin.
1 Plants living in water 3
(1) Filaments-8-10 mic. in diameter T. tenuis
(2) Filaments g¢-12.5 mic. in diameter T. lanata
. (3) Tilaments 10-15 mic. in diameter T. distorta
(4) TFilaments 12-17 mic. in diameter T. penicillata
2 Plants living in moist places
(1) TFilaments 10-15 mic. in diameter T. byssoidea
(2) Filaments 15-25 mic. in diameter T. ravenelii_
II Sheaths thick.
1 Plants living in water
(1) Filaments 5-6 mic. in diameter T. setchellii
T. limbata

(2) Filaments 12-15 mic. in diameter

-
-

Plants living in moist places; filaments 12-15 mic. in diameter

T. rupestris

Species not well understood

Clave de especies segun Starmach 1966

Klucz do oznac

T. glacialis

zania gartunkéw

L. Pochwy wiskic, w stars ]

2 arszych niciach nie szersze nis 3,5—
Ia. Pochwy bardzo szerokije ey :
zZ (). Hydrofity . i ot
2a. Acrofity (Zyja w mu.y.c.dch \wlpn!nyth Iub suchvc;n. i ;
3.2, Pochwy na - : :

powicrzehni nicréwne, polaldowane ; i i
3a. Pochwy ny powicrzchni rowne, nic faliste | : Foyiaiostin,
4  (3a). Nici do 3 mm dlugie . .
da. Nici 1--3 em dlugice | :
5 (). Nici 9—10 p szerokie ".ri '6-
Sa. Nici 1015 it szerokie o f; 11 T"“"‘”""
6 (4a). Nici 15—48 (przewazni o
; 5 prrewaznie 20-—30) 1 sze ic

WG o g = -); szerokie | 4. T. Hollerbachii,
. . X Al " W % SESEE Ta

(6a). Nici 4--10 it szerokic (u formy do 18 w sz.cmkic); pochwy bczbnrwnc
=3 N"_, ) 5‘1‘; ; " i T. tenuis.

551 vcmku. pr.u.hwy przyrm mnicj v

26ltobrunatne lub hrun.um, y T do“")"h ‘:2?4‘—‘-"-“

E 8.

8  (7a). Nici rzadko rozg:
czapy

.

t¢zione; komoérki szczytowe okryte gal

aretowaty
6. T. cucullata,

.
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Ba.

9
9a.
10

10a.
11

12
12a.

13
13a,
14
14a.
15
15a.

16
16a.

17

17a.

18

18a.
19

194,
20

20a. Nici 14—15—(18) t szerokie; trychomy 55 i szerokie

Nici gedciej rozgal¢zione; komérki Szczytowe bez galaretowatej czapy

- - « 7. T. distorta.
(2a). Nici 2wykle inkrustowane weglanem wapnia | + - -+ 8. T. calcarata,
Nici zwvkle nie inkrustowane weglanem wapnia . ., | | PRTRATRIT BT ey | |
(%a). Nici 8-—10 i szerokic, z poczatku pelzajace, potem podnoszace sie

w igiclkowate, wyprostowane peczki . . | ot s - - . . 9. T. fasciculata,
. 11.

Nicinicskupiuj:;sicwpcczki... O R T R S b g

(10a). Nici 5—7 i szerokie; plechy tworzy owalne plamki na podlozu
- 10. T. Bouteillei,

Nici szersze': plechy skorupiaste lub filcowate . . . | SR e )
(I'la). Pochwy warstwowane . .., ... . LA ok W g Ry T | W - 13.
Pochwy nicwarstwowane . . S B e st A RTAN ot 14.
(12). Nici 911 K szerokie, do 0,5 mm dlugie . 11. T. Mangini.
Nici 10—18 szerokie, do 1 mm LT T TP -+ - - 12. T. byssoidea.
(12a). Nici 89 K szerokie . | | | | s+« .+ . .. 13. T. lignicola.
Nici 9—I8 u szerokie . T SRR I i Uit 40 T Sl SRR L w18,
(14a). Nici 9|2 -—(13,5) © szerokie | S 14. T. rupestris.
Nict 14--18 v szerokie VSUSEL Bk F o w o dEmie . A8, T conglutinata.
(la). Pochwy Jednorodne, niewarstwowane | : . . 0 e Iy |

Pochwy warstwowiane 18.

(16). Nici 5-—¢ it szerokic; w pochwach mieszczy sie pojedyncze trychomy

16. T. Setchellii,

Nici 11--15,6 It szerokic; pochwy obejmuja nickiedy po kilka trychomow

17. T. Elenkinii.

(16a). Pochwy $rednio grube (nickiedy dosce cienkie), skoénie warstwowane

18. T. fragilissima.

Pochwy grube, warstwowane rownolegle . . . | ot is @ gia 19,

(18a). Nici 16-—406 tt szerokic; trychomy 5,7—11,5 p szerokie .
i 19. T. Sawiczii.

Nici 14- 20 q szerokie; trychomy 3—6 1 szerokie . = e R DSTENE, ST
(iYa). Nici 1520 szerokie; trychomy 3—6 1 szerokie & ki
20. T. epilithica.

21. T. arenophila.
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Clave de especies segun Prescott 1962

Lo

A ORBE P N -

Key to the Species
Sheaths thick, about as wide, or wider than
the diameter of the trichome 2

. Sheaths thin, usually close, but lamellated in some; less than the

diameter of the trichome in width 3

. Trichomes 5.5-9x in diameter; cells barrel-shaped;

sheaths not sticky ... T. limbata

. Trichomes 8-10u in diameter; cells 1uadrate, not at all or but very
S

little constricted at the cross walls; sheaths sticky ... T. conglutinata
Cells very short, disc-like, 9-124 in diameter....... T, distorta

. Cells longer than wide, or quadrate 4
. Cells 8-10u in diameter; heterocysts 7u in diameter, quagrate or

cylindrical; filaments up to 18y wide ... T. lanata

. Cells smaller, 5—8u in diameter; heterocysts globose, subglobose

to subceylindric; filaments up to 10w wide.............ccoocciniiiniinnn.. T. tenuis
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21.1 TOLYPOTHRIX DISTORTA VAR. PENICILLATA

Estado actual de la especie

Tolypothrix distorta Kiitzing var. penicillata (Agardh) Lemmermann

1) Aboal, 1988d:<3,4,6>; 2) Guarrera'y Kuhnemann, 1949:<3>; 3) Kawecka,
1971:<3,6>; 4) Montejano et al., 2004:<3>;

1) Murcia, Albacete, Jaén, ESPANA; 2) Cordoba, ARGENTINA; 3) Mts. Tatra,
POLONIA; 4) Huasteca, San Luis Potosi, Hidalgo, MEXICO;

1) arroyos de corriente intensa con agua alcalina dulce; 1) flotando libre, sobre plantas
acudticas o fijadas a rocas del fondo, formando penachos pardooscuros que pueden
guedar emergidos en ocasiones; 3,4) rios; 3) bentdnica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcién e ilustracion;

<5> = s6lo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Tolypothrix distorta Kutzing. Var. penicillata segin Desikachary 1959

Var. penicillata (Ag.) Lemm.

Kryptogamenflora der Mark Brandenburg, 3: 218, 1010, Geitler,
Kryptogamenflora, 719, fig. 461, 1932,

= Tolvpothrix penicillata (Ag.) Thuret, Essai class. Nost., Ann. Sci. nat.,
Gth ser., Bot., 1: 380, 1875: Bornet and Flahault, Revision des Nostocacées
hétérocystées, 123, 1887.

PL. 101, Fig. 9 & PL. 102, Fig. 2

Thallus penicillate-caespitose, or cushion-like : filaments many cms long,
8-17 p broad, repeatedly false-branched ; sheath thin, close to the trichome,
at first colourless later brown ; trichomes 4-13 i broad, cells as long as broad or
shorter or longer than broad; heterocysts single, yellowish, cylindrical,
quadratic, spherical.

Ferguson’s collection from Ceylon (Murray, 1887, 44); in stagnant ponds
in rivulets; Borivli, Santa Cruz, near Bombay (Dixit, 1936, 100); on some

rocks in a mountain rivulet, Mamandur near Renigunta, Andhra State oy

The filaments in the Mamandur collection were broader (13.1-25 p
broad).

Tolypothrix distorta Var. penicillata (Ag) Lrmm. (oll orig.).
Desikachary, 1959

T. distorta v. penicillata (Ag.) Lemm. (after Geitler)
Desikachary, 1959
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Tolypothrix distorta Kutzing. Var. penicillata segin Geitler 1930

Var. penicillata (Ag.) Lemm., Krypt.-FL. Mark Brand. 3, 8. 218,
1910.
Syn.: Tolypothriz penicillata Thur., Essai clas. Nost. 1, S. 380,
1875.
Lager biischelig-pinselférmig, flutend, mehrere Zentimeter
lang, oder polsterférmig, blaugriin, olivengriin bis braun. Faden
8—17 p breit, reichlich scheinverzweigt, mit meist + anliegenden,
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parallelen Scheinverzweigungen. Scheiden diinn oder in den
ilteren Teilen ziemlich dick, anfangs farblos, spater gelbbraun.
Zellen 4—I13 u breit, so lang wie breit, oder meist kiirzer,
seltener linger als breit, tonnenférmig oder zylindrisch und an
den Querwiinden schwach eingesohniirt, blaugriin bis olivengriin.

f [ i
Fig. 461. Tolypothriz distorla var. penicillala, a Habitusbild jiingerer, b Alterer Fiden,
¢ Endmeristem, d—f Detallbllder der Verzwelgungen; ¢—f ca. 900mal, Nach GEITLER.
Endzellen fast kugelig. Heterocysten zu 1—4, manchmal sehr
spirlich., — In schnellflieBenden Gewissern, in der Wellen-
schlagszone von Seen und Teichen, oft trocken liegend. —-
Fig. 461. '
Geitler 1930
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Tolypothrix distora var. penicillata segin Tilden 1910

429. Tolypothrix penicillata (Agardh) Thurct. Essai Class, Nostochinées.
Ann. Sci. Nat. Bot. VI. 1: 380. 1875. Bornet and Thuret. Revis.
des Nostoe. Ann. Sci. Nat. Bot. V11, 5: 123. 1887. De Toni. Syll

; Algar. 5: 549. 1907. : . 3
Farlow. Notes on the Cryptogamic Flora of the White Mountains.

Appalachia. 3: 236. 1883. Wolle. Fresh-Water Algae U. S, 252. pl. 183.

£ 11-13. 1887. (Scytonema nacge l1ii Kg.). Wolle and Martin-

dale. Algac. Britton’s Catalogue of Plants found in New Jersey. Geol. Surv.

"N. J. 2: 6o4. 1889.

Plate X1V. fig. 5.

Plant mass penicillate-caespitose, deep brown in color; filaments 12-17
mic. in diameter, 2 cm: in length, repeatedly branched; false branches erect
#t the base, flexuously curved, elongate; sheaths firm, membranaccous, at
first colorless, afterwards becoming brownish; trichomes about 10 mic.
in diameter, cylindrical; cells 4-12 mic. in length; heterocysts usually soli-
tary, yellowish; cell contents blue-green.

New Hampshire. On submerged mosses. Mill Brook, Shelburne. (Far-
low). New Jersey. On moist rocks. Closter and Godwinville, (Austin),

Tolypothrix distorta var. Penicillata
Tilden 1910
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Tolipothrix distorta var. penicillata segin Starmach 1966

f. penicillata (Aoardbs % . os o
Wato-g;:;::]lll(:,t: a(:&gardh) K_ossmskaja (rys. 952, 956). Plechy klaczko-
glownej. Nici 890 - o DOCZE przcwaznie praylegaja do. nici
szcrytows prshid s fit szerokie, trychomy 4—13 w szerokie, komérki
Wystepuje pos e]' o ste. Heterocysty pojedyn:ze albo Po 4 razem
ol pospolicie _przewaznie w wodach plynacych lub prz :
Jezior 1 stawéw, — f. symplocoides (Hansgirg) Kossinskllj:f

Tolypothrix distorta f. penicillata (wedlug Kossinskiej)

Starmach 1966

TR

Tolypothrix distora f. penicillata (wedlug Gitlera9
Starmach 1966
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21.2 TOLYPOTHRIX DISTORTA

Estado actual de la especie

Tolypothrix distorta Kiitzing ex Bornet et Flahault

1) Aboal y Llimona, 1984a; 2) Aboal y Llimona, 1984b; 3) Aboal, 1989a:<3>; 4) Aboal
y Llimona, 1989:<3>; 5) Aboal, 1989h:<3,6>; 6) Moss, 1973a; 7) Sheath y Cole,
1992:<3,6>; 8) Guarrera y Kuhnemann, 1949:<3>; 9) Durrell, 1962:<3>; 10) Cartajena,
2004:<4,6,> 11) Acleto et al., 1978:<3>; 12) Behre, 1956:<5>; 13) Kawecka,
1971:<3,6>; 14) Montejano et al., 2004:<3>; 15) Montejano et al., 2005:<3>;

1,2,5) Murcia, 3,4) Alicante, Jaén, Albacete, Murcia, ESPANA; 7) Norteamérica; 8)
Malvinas, ARGENTINA; 9) California, EU; 10,14) Huasteca; 14) San Luis Potosi, 15)
MEXICO; 11) Puno, PERU; 12) Bremen, ALEMANIA; 13) Mts. Tatra, POLONIA;
1,2,3,4,13,14) rios; 7) corrientes en varios biomas; 9) suelos desérticos; 10) paredones;
12) lagos;
2,4,13) bentonica;; 3) epilitica; 7) macroalgas; 9) edafica; 10) subaérea;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sinbnimos;

<3> = reporte floristico;

<4>= descripcion e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Tolypothrix distorta segin Desikachary 1959

4. Tolypothrix distorta Kiitzing ex Born. et Flah,

Kiitzing, Phyc. gene., 228, 1843; Bornet and Flahault, Revision des
Nostocacées hétérocystées, 119, 1887; Geitler, Kryptogamenflora, 719, fig. 160,
1932,

PL 102, Fig. 1

Ihallus caespitose or cushion-like, expanded, blue-green to brownish,
sometimes calcium incrusted ; filaments richly Ih!sc-hram‘]ml, up to 3 cm long,
10-15 @ broad, false branches mostly deeply or sharply erect; sheath thin,

close to the trichome, at first colourless later brownish ; trichomes 9-192 p broad,
slightly torulose, blue-green; cells as long as broad or shorter than broad ;
heterocysts single or 2-3 nearly spherical to cylindrical.

In stagnant water and in very slow flowing waters, Lahore (Ghose, 1919,
11); on stones in running waters, Crinoline falls, Shillong (Parukutty, 1939,
232) ; in a tank at Bandra (Gonzalves and Joshi, 1946, 176).

Both the Lahore and the Shillong algac have narrower trichomes (6.6-11 p
broad) and the heterocysts are upto 15 @ long.

Tolypothrix distorta Kutz. (after Frémy)
Desikachary, 1959
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Tolypothrix distorta segun Geitler 1930

8. Tolypothrix  distorta
Kiitz.,Phyec. gen.,S.228,
1843.

Exsikk.: RABENH., Alg.
Eur. Nr. 590, 824, 1779,
WiTTR. - NORDST., Alg.
exsice. Nr.185, 762, 883.
Lager biischelig-rasen-

formig, flockig oder polster-

formig, blaugriin bis braun,
manchmal verkalkt. Faden
reichlich scheinverzweigt,
bis 3 cm lang, 10—15pu
breit, mit meist schief ab-
stehenden Scheinverzwei- ok
gungen.Scheideneng,diinn, Fig. 460, “Tolupolheiz dislorta, 400mal.
anfangs farblos, spiter

braun. Zellen 9—12 u breit, quadratisch oder kiirzer als breit

an den Querwinden leicht eingeschniirt. Heterocysten einzelr

oder zu 2—3, fast kugelig bis zylindrisch. — In stehenden
‘seltener in langsam flieBenden Gewissern, festsitzend oder frei

schwimmend; wohl kosmopolitisch. — Fig. 460.

Zu dieser Art scheint mir 7'. tenella Gardner (Rhodora 28

S. 4, 1926) zu gehoren; wenigstens unterscheidet sie sich ir

keinem wesentlichen Punkt nach der Diagnose.

Geitler 1930

611



Tolypothriz distorta segun Tilden 1910

428. Tolypothrix distorta (Hofman-Bang) Kuetzing. Phyc.. Gen. 228, .1843.
Bornet and Flahault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VIL

5: 11¢. 1887, De Toni. Syll. Algar. 5: 541. 1907.

Wood.  Contr. Hist. Fresh-Water Algae North America. 65. 1872.

Wolle. Fresh-Water Algae U. S. 263. pl. 180. {. 1-3. 1887. Bennett. Plants
of Rhode Island. 114. 1888, (Scytonema gracile Kg.). Wolle and
Martindale. Algae. Britton’s Catalogue of Plants found in New Jersey. Geol.
Surv. N. J. 2: 605. 188¢. Anderson and Kelsey. Common and Conspicuous
Algae of Montana. Bull. Torr. Bot. Club. 18! 144. 1891. Tilden. American
Algae. Cent. I. no. 82. 18g4; List of Fresh-Water Algae collected in Min-
nesota during 1804. Minn. Bot. Studies. 1: 236. 1805; American Algae. Cent.
V. no. 478. 1901; Collection of Algae from the Hawaiian lslands. Hawaiian
Almanac and Annual for 1902. 111. 1901; Algac Collecting in the Hawaiian
lslands. Postelsia: The Year Book of the Minnesota Scaside Station. 1:
153. 1902, Setchell and Gardner. Algac of Northwestern America. Univ.
Calif. Pub. Bot. 1: 195. 1903. s

Plate XIV. fig. 2-4.

Plant mass caespitosc-floccose or extended in a cushion-like layer,
blue-green or brownish; filaments 10-15 mic. in diameter, 1-3 cm. in length,
repcatedly branched; false branches erett, spreading, flexuously curved;
sheaths membranaceous, thin, here and there inflated at the base of the
branches, colorless, rarely yellowish; trichomes 9-12 mic. in diameter, some-
times constricted at joints; cells equal to or shorter than the diameter;
heterocysts solitary, rarely in twos or threes; cell conte.its blue-green.

Alaska. Floating or attached to plants or stones in quict, fresh water.
Cape Nome. (Setchell). Vermont. Pond waters. East Charlotte. (Wolle).
Rhode Island, (Thwaites). Warden's Pond. (Wood). North Providence.
(Bennett). New York. Reservoir Pond, West Point. (Wood). New
Jersey. On rocky shores of Morris Pond, Morris. (Wolle). W isconsin.
Fourth Lake, Madison. (Bailey). Minnesota. Artificial lake. Minneapolis.
August 1804. (Tilden). Montana. Everywhere in flowing water, growing
caespitose-on the rocks. July to October. (Anderson and Kelsey). Wash-
ington, Fidalgo Island; Lake Washington, Scattle. (Gardner). Hawaii.
Forming tiny bluish green tufts or cushions on rocks in mountain stream,
Kaliawaa Stream, Makao, Koolauloa, Oahu. June 1900. (Tilden).

Tolypothrix distorta
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Tilden 1910

Tolypotrix distorta segun Starmach 1966

7. Tolypothrix distorta (Fl. Dsn.) Kiitzing (rys. 951). Plechy krza-
czaste, o barwie Zmiennej, od jasno niebieskoz!elonej do ciemno-
brunatnej. Nici 8,5—15 v szerokie i do 3 cm diugie, zwykle silnie
rozgalezione. Galazki skierowane w tym samym kierunku co ni¢
glowna, odstaja od niej zwykle pod kjtem 450, Pochwy wiskie, na
koricach nici bezbarwne, w cz¢dciach srodkowych i dolnych zéHo-

kwadratowe, 3,6—5 1 dlugie, z ziarnistg zawartodcig. Heterocysty
kuliste albo podlugowate, do 15 w dlugie, pojedyncze lub rzadziej
PO 2—3 w rzedzie.

Wystepuje pospolicie w wodach stojacych i wolno plynacych,
a takze na wilgotnych miejscach

Tolypothrix distorta (wedlug Frémy)
Starmach 1966
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Tolypothrix distorta segun Prescott 1962

Tolypothrix distorta Kuetzing 1843, p. 228
Pl 125, Figs.5, 6

Filaments forming cottony tufts or cushion-like expansions; tri-
chomes repeatedly branched, the branches spreading and flexuous,
or erect; cells 9-12x in diameter, shorter than wide, slightly con-
stricted at the cross walls; heterocysts subglobose, usually solitary
or in series of 2-3; sheath thin, firm, not lamellate, slightly swollen
at the base of the branches; filaments 10-15-(25) . wide.
" This is a species which frequently becomes planktonic. It forms
macroscopic growths in many lakes. Mich., Wis.

In our observations of material the plant seems to intergrade with
T. tenuis. The consistently shorter cells, however, and the average
greater width of the filaments in T'. distorta help to separate the two.

Tolypothrix distorta Kuetzing redrawn from Tilden)
Prescott 1962
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21.3 TOLYPOTHRIX TENUIS

Estado actual de la especie

Tolypothrix tenuis (Kitzing) ex Bornet et Flahault emend. Johs. Schmidt

1) Shtina y Bolyshev, 1963; 2) Ortega, 1984; 3) Akiyama, 1973; 4) Aboal, 1989a:<3>;
5) Aboal y Llimona, 1989:<3>; 6) Aboal, 1989b:<3,6>; 7) Aboal, 1988d:<3,4,6>; 8)
Cantoral, 1990:<4,6>; 9) Tavera y Gonzalez, 1990:<3,6>; 10) Sheath y Cole,
1992:<3,6>; 11) Mendoza, 1985:<3>; 12) Guarrera y Kuhnemann, 1949:<3>; 13)
Whitford, 1943:<3>; 14) Borge, 1936:<5:>; 15) Prasad y Srivastava, 1965:<5,6>; 16)
Cantoral, 1993:<3,6>; 17) Acleto et al., 1978:<3>; 18) Behre, 1956:<5>; 19) Montejano
et al., 2004:<3>; 20) Cantoral y Montejano, 1993:<3,6>; 21) Montejano et al.,
2005:<3>;

1) URSS; 2,11) Edo. de México, 8,16,19,20) Huasteca, San Luis Potosi; 9) Oaxaca,
Papaloapan, 21) MEXICO; 3) JAPON; 4,5) Alicante; 4,5,6,7) Murcia; 4,5,7) Jaén,
Albacete, ESPANA; 10) Norteamérica; 12) Coérdoba, Patagonia, Georgia del sur,
ARGENTINA; 13) North Carolina, EU; 14) SUECIA; 15) Himalaya, INDIA; 17) Lima,
PERU; 18) Bremen, ALEMANIA;

1) suelos de zonas aridas; 2,11) lago; 3) dunas de arena; 4,5,19) rio; 7) en charcas o
cursos de agua alcalina dulce bastante mineralizada, en ocasiones, con ligeras muetras
de eutrofia; 8) aguas estancadas; 9) pareddn; 10) corrientes en varios biomas; 15) aguas
termales; 18) lagos; 20) pozas de rio;
2,11) plancténica; 4) epilitica; 5,8,15) bentdnica; 7) sobre plantas acuaticas; 10)
macroalgas; 20) metafitica;

Clave de corchetes:

<1> = nueva combinacion;

<2> = incluye sindnimos;

<3> = reporte floristico;

<4>= descripcidn e ilustracion;

<5> = sblo descripcion;

<6> = condiciones ambientales;

<7> = reporte floristico e ilustracion;
<8>= descripcion original;

<9> = jlustracién
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Tolypothrix tenius segun Desikachary 1959

3. Tolypothrix tenuis (Kiitz.) Johs. Schmidt em.

Bot. Tidsskr., 292- 383, 1899; Lemmermann, Kryptogamenflora  der
Mark Brandenburg, 3: 217, 1910; Frémy, Myxo. d’Afr. équat. franc., 286,
fig. 251, 1929 Frémy, Cyano. cotes d’Eur., 168, pl. 53, fig. 2, 1933,

= T. tenuis Kiitz. Phyc. gene., 228, 1843 ; Bornet and Flahault, Revision
des Nostacacées hétérocystées, 122, 1887 (incl. all [orms).

= T. muscicola Kii(z. Phye. gene., 227, 1843,
= 1. lanata Wartmann in Rabenhorst, FI. Eur. Alg., 2: 277 1865.

non Kiitzing (incl, all forms).

= T. inflata Ghose, On some Myxophyceae from Maymyo. J. Burma Res.
Soc., 17: 254, pl. 4, fig. 4, 19274,

PL 102, Fig. 4

Thallus - caespitose or cushion-like, blue-green or brown; filimengs
(4-) 6-17 (-18) p broad, up to 2 em long, repeatedly brauched ; sheath thin,
close to the trichome, at first colourless, later yellowish brown, often lamellated ;
cells (4-) 5-13 broad, quadrate or longer than broad, blue-green, slightly
or not constricted at the cross-walls : heterocysts cylindrical, rounded or discoid,
6-14 1 broad and 2.3 6 ¢ long colourless or yellowish, solitary or 2 (0 5 in a
row.

Freshwater algac in N, India (Turner, 1892, 14); on walls and soil,
Gandevi near Bombay (Dixit, 1936, 100), in a water reservoir, Benaras (Rao,
C. B., 1937, 354), in a pond, Veli, ‘T'ravancore (Parukutty, 1940, 118) and
Delhi (Rao, C. S., 1940, 127); in a pool in a glen near Bandarawella, in tank
Madukotaikulam near Trincomalic and in a tank between Anuradhapuram
and Kandy in Ceylon (West and West, 1902, 202 ; Crow, 1923h, 143 : Bharad-
waja, 1934a, 176); in a pond, Maymyo island in Burma (Ghose, 19274).

T. lanala and T, tenuis are differentiated essentially on the basis of (he
breadth of the filaments (see Bornet and Flahault, 1887, p. | 18). Schmidt, Johs.,
has however shown that the presence of variation in 7, lanaia makes a clear
demarcation of the two species difficult and has amended the older of the two
species, 7. lenuis to include 7. lanata and a few other related species. Geitler
(1932, p. 716) thinks that T, inflaia Ghose is not very much different from either
of the two species and include (he same in L ey, Miny forms and varietios
ol T. lanata and T. temuis arc known [rom India based on both the dimensiong
of the filaments and on the absence ol the heterocysts in chains ete. These
varieties have not been named at all. Tt is very difficult (o separate varieties
and forms,

Kossinskaja in Elenkin (1938, p. 955) distinguishes five forms based on the
different taxa included in 7 tenuts (Kiitz.) Schmid, Johs. (1. aecagraphila,
L. tenuis, [, terrestris, I, polymorha, . lanata). Niclson and Madson (Amer. Midl.
Nat., 55: 197-198, 1956) keep T. tenuis and T lanata distinet,

T. tenuis (kutz. ) J. Schmidt. (after Frémy)
Desikachary, 1959
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Tolypothrix tenuis segin Frémy 1929

1. Tolypothrix tenuis Kiitz. emend. J. Schmidt, Bot. Tidsskr.,
XXII, p. 383, 1899 (incl. T. lanata Wartm. et T. tenuwis Kiitz.) ;
Frémy, Scyton. France, p. 57, Pl. XVIII, fig. 52, 1927.

Thalle en couches plus ou moins étendues ou en petites touffes
floconneuses, parfois en boules, de couleur trés variable, érugineux,
jaunatre, brunatre, ou méme noiratre ; filaments pouvant avoir jus-
q'a 2 em. ce long, épais de 6-12,5 (rarement -18) p, abondamment
rameux ; r: meaux faisant avec le filament principal un angle de
45* environ flexueux et un peu courbés ; gaines membraneuses,
minces, souyent renflées a la base des rameaux, incolores ou jauna-
tres ; tricho nes épais de 5-10 g, non rétrécis au niveau des articula-
tions, érugir eux ; articles subcarrés ou, le plus souvent, plus longs
que larges ; hétérocystes solitaires ou par 2-4, incolores. —
(Fig. 251). .

De non breuses variétés ont été décrites qui ne sont que des
formes statinnelles ou des stades évolutifs.

Hab. : atacheé aux plantes aquatiques ou flottant librement dans les
taux stagnantes ou a cours lent 3 parfois aussi sur la terre humide,

Distr. géegr. : cosmopolite.

Afrique : Algerie (Montagne ' in suo herb, Gauthier-Lidvre 1) : Tanga-
Niika (G. 8. West) ; Le Cap (Fritsch) ; Madagascar (W. ¢t G. S, West) ; ile
Maurice (Judin).

Tolypothrix tenuis Kutz em Schmidt: vue d’ensemble, mode de ramification.

Frémy 1929
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Tolypothrix tenuis segn Geitler 1930

3. Tolypothrix tenuis Kiitz., Phyo. gen. 8. 228, 1843.

Inkl. Tolypothriz inflata Ghose, Journ. Burma Res. Soc. 17,
S. 264, Taf. 4, Fig. 4, 1927.

Exsikk.: RaBENH., Alg. Eur. Nr. 1373; Havck ‘et RIOHTER,
Phyk. univ, Nr. 39; Wrrrr.-NorDsT., Alg. exsico. Nr. 671.
Lager flockig-biischelig, seltener polatarfdrmig. blaugriin bis

braun, anfangs festsitzend, spiter freischwimmend. Fiden bis

2 cm lang, (4—)6—10 u breit, reichlich scheinverzweigt, an den

Querwiinden schwach eingeschniirt, mit aufrecht gbstehenden

Scheinverzweigungen. Zellen meist 5,8 u breit, so lang wie breit

oder etwas linger als breit, blaugriin bis olivengriin. Scheiden

eng, diinn, farblos oder gelb. Heterocysten zu 1—5, rundlich. —

In stehenden sowie in flieBenden Gewiissern, hiufig am Ufer von

B’Oen manchmal auch an Felsen und im Brackwasser.

" Die Art wird von den meisten Autoren mit 7' lanala ver-
einigt. Tatsichlich kommen Ubergiinge zwischen beiden Arten
hiufig vor, so daB die Abgrenzung oft schwierig ist. Trotzdem
scheint mir die Aufrechterhaltung der beiden extremen Typen
auf Grund ihrer verschiedenen GrdBe berechtigt. — GHOSEs
T inflata gehort sicher hierher; die Erweiterung der Scheide an
der Basis der Aste, welche Gxos® als charakteristisch ansieht,
kommt bei 7'. tenuis — iibrigens auch bei lanata — hiufig vor.
f. terresiris Boye-Pet., Bot. Iceland 2, 8. 308, Fig. 14, 1823.

Fiden 7—12,3 u, Trichome 4—6,6 u breit. Zellen etwas
linger als breit, in den Meristemen kiirzer als breit. Scheiden farb-
los bis gelbbraun, — An feuchten Felsen in Island. — Fig. 458a.

Die Form ist durch die relativ dickeren Scheiden charak-
terisiert.

Tolypothrix tenuis f. terrestres, Nach Frémy
Geitler 1930
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Tolypothrix tenuis segun Tiffany y Britton 1952

L. Loiypothriz tenuis Kuelzing. Cells 5-10 4 in diainceter, blue-green to
olive-green; heterocysts 7-10 X 7-11 g, 1 to 3 in a series, often colorless;
filaments 6-12 4 in diameter, up to 2 cm. long, forming a tufted, foccose

layer, sessile or later free-floating; sheaths coloriess or yellowish. Pl. 103,

fig. 1164,

Tolypothrix tenuis Kuetzing
Tiffany y Britton 1952
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Tolypothrix tenuis segun Tilden 1910

‘426. Tolypothrix 1_:enui_s Kuetzing. Phyc. Gen. 228 1843. B(.Jrnet. and Fla-
hault. Revis. des Nostoc. Ann. Sci. Nat. Bot. VII. 5: 122. 1887
De Toni. Syll. Algar. 5: 545. 1907. iy :

Wolle, Fresh-Water Algae. VII. 1 .. Torr. Bot. Club. 10: 20. 1883.
wolle and Martindale. Algae. Britton's Cutulogue of Plants found in New
lersey. Geol. Surv. N. J. 21 605. 1880, West and West. On some Fresh-

water Algae from the West Indies. Journ. Linn. Soc. Bot. 30: 271. 18y5.7

rietchell. Notes on Cyanophyceae—11L Erythea. 4: 193. 18006 Collins.
Algae. Flora of the Blue Hills, AMiddlesex Fells, Stony Brook and Beaver
Hrook Reservations of the Metropolitan Park Commission, Massachusetts.
128, 1806, Collins', Holden and Setchell. Phyc. Bor.-Am. Fasc. 6. ne.
+57. 1807. Tilden. Amecrican Algae. Century 1V. no. 397. 1900. Saun-
Jgers.c The  Algae. Harriman Alaska Expedition. Proc. Wash. Acad. Sci.
.. 398. 1001 Setchell and Gardner. Algac of Northwestern Amcrica.
\'niv. Calif. Pub. Bot. 1: 196. 1903. Tilden. Amecrican Algae. Cent. VIL
\ asc. I. no. 628. 1909. .

Plant mass caespitose-tfloccose, rarely extended in a cushion-like layer
Llue-green, becoming brownish with age; filaments 8-10 mic. in diameter,
- em. in height, repcatedly -branched; false branches ercct, spreading, flex-
wously curved; sheaths membranaccous, thin, usunally inflated at the base
..i the branches, colorless or yellowish; trichomes 6-8 mic. in diamecter,
Jindrical; eclls equal to or longer than the diameter; heterocysts onc to
e, often colorless; cell contents blue-green.

Alaska. Forming brownish or blue-green tufts, attached to rocks in
wesh water. Glacier Bay; Popof Islands. (Saunders). Massachusetts. On
wosses and various. small plants. Spot Pond, Middlesex Fells. (Collins).
New Jersey. Often very abundant, in ponds. (\Wolle). Plainfield. (Balen).
sMaryland. On grasses in_pools in abandoned brickyard. Baltimore. October
%00, (Humphrey)..  Michigan. Ann Arbor. (Reighard). Minnesota. In
v.ank. Botanical Department, University of Minncsota, Minnecapolis. March
voog. (Tilden). South Dakota. Forming blue-green tufts or coatings on
veeds, finally becoming loosened and floating. Big Stone Lake. August
508, (Saunders). Washington. Near Newhall, Orcas Island; Green
t.uke, Seattle. (Gardner). West Indies. On damp wall of dam. Sharp’s
wiver, St. Vincent. May 1892, (Elliott).

Forma bryophila Rabenhorst. Fl. Eur. Algar. 2: 273. 1865. De Toni.
Lo 547.

Wolle. Fresh-Water Algac U. S. 265. pl. 181. {. 5-7. 1887.

Forming a widely extended, thin, papery layer; trichomes 2.5-3 mic. in
Jgameter.

New Jersey. Often very abundant in ponds, (Wolle). Pennsylvania.
. Wolle). I
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Tolypothrix tenuis segun Starmach 1966

5. Tolypothrix tenuis Kiitzing (rys. 954). Plechy klaczkowato-
krzaczaste, nickiedy pedzelkowate, nicbieskoziclone, ciemnooliwkowe
albo brunatne. Nici 4—10 p, najcz¢sciej 8—10 1 szerokie i do 2 cm
diugie. Rozgalgzienia obfite, pojedyncze, bardzo rzadko podwdjnec.
Galazki skierowane w tym samym kicrunku co nié gléwna, pod katem
ostrym. Pochwy wjskie, bezbarwne, rzadziej leckko zéltawe, na koncach
trychomow zanikajace. Trychomy 4—8 u szerokie, niebieskoziclone,
oliwkowe albo na sucho fioletowe, na koncach czesto lekko rézowie-
Jace. Komorki prawie kwadratowe albo nicco krotsze, lub dluzsze od
szeroko$ci. Heterocysty roznego ksztaltu, czesto po kilka razem.

Wystepuje pospolicic w wodach stojacych i wolno plynacych,
z poczatku osiadle, potem wolnoplywajace. Spotyka si¢ je takze nic-
kiedy na wilgotnych glebach.

954 — T. tenuis

(a, b—f. tenuis, c, d—T. lanata, ¢ — f. terrestris) (a—d — wedlug Kossinskiej, e—wedlug

Boye-Petersena), 955 — T. cucullata (wedlug Jaaga).
Starmach 1966
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Tolypotrix tenuis segun Prescott 1962

Tolypothrix tenuis Kuetzing; emend. J. Schmidt 1899, p. 383

A long, slender, frequently and repeatedly branched trichome with
thin sheaths; either solitary or forming thick brown mats in full
development. Cells cylindrical, quadrate, or a little longer than
wide; 5-8u in diameter, usually not constricted at the cross walls.
Heterocysts subglobose to subcylindric; 8u in diameter, 11x long;
occurring singly or 2-5 in a series. Sheath thin, firm, somewhat
swollen at the base of the branches. Filaments 8-10, wide.

When young, the plants are attached in cottony masses about the
culins of rushes, later floating free. There often appears in our col-
lections an expression of this species which agrees with the descrip-
tion of 7. tenuis var. Wartmanniana (Kuetz.) Hansgirg.

This species appears in a great variety of lakes, commonly in
tychoplankton. Mich., Wis.
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CONCLUSIONES.

Durante la elaboracion de este catalogo nos fue posible conocer la magnitud del trabajo
realizado por los deferentes autores en cada una de las especies del orden Nostocales
pertenecientes a México a lo largo de la historia y fue evidente la necesidad de contar
con una herramienta que organizara y pusiera a disposicion toda la informacion
taxondmica correspondiente para conocer el nimero de especies descritas y estimadas
en cada uno de los grupos biol6gicos.

Asi mismo se observo que en algunos casos no se cuenta con descripcion ni con
herramientas graficas disponibles, como es el caso de Stigonema spectabile que aunque
esta especie se encuentra catalogada para Meéxico, no se encontrd informacion
disponible de ella.

También se encontraron especies sindnimas, como es el caso de Scytonema cincinnatun
(Desikachary 1959) = Scytonema crispum (Geitler 1932) = Scytonema crispum (Prescott
1962); lo que sugiere realizar una observacion mas minuciosa para ratificar que dicha
especie sea la misma.

Con este trabajo la investigacion de las especies Mexicanas del Género Nostocales se
realizara de una manera mucho mas rapida de tal forma que las herramientas graficas
presentes constituyan un elemento esencial en el reconocimiento eficaz y oportuno de
estas algas Mexicanas.
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