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INTBODUCTION 

About 17C s p e c i e s  o f  Blue-Green Algae have been recorded  from S r i  Lanka. I 

i l s t  o f  t h e s e  s p e c i e s ,  a  Key t o  t h e  Genera and d e s c r i p t i o n s  o f  t h e  g e n s r l  

a r e  g i v e n  h e r e .  Th i s  work h a s  been p r e p a r e d  on  t h e  same g e n e r a l  l l n e s  a s  

"The Genera o f  t h e  F r e s h w a t e r  Algae o f  S r i  Lanka - P a r t  I" (Abeywickrama, 

i4791. 

The Key has  been p r e p a r e d  s p e c i f i c a l l y  f o r  t h e  t a x a  p r e s e n t  i n  t h e  i s l a n d .  

Some s e c t i o n s  o f  i t  have been adap ted  from Smith  (1953)  and from 

Desikachary ( 1 9 5 9 ) .  The g e n e r i c  d e s c r i p t i o n s  a r e  based on Smith  ( 1 9 > 3 j ,  

T i lde r ,  1: 1937) and Des ikachary  ( 1 9 5 9 ) .  F o r  e a s y  r e f e r e n c e  t h e  genera  and 

t h e  i l l u s t r a t i o n s  d e p i c t i n g  t h e i r  c h a r a c t e r i s t i c  f e a t u r e s  have been g i v e n  

t h e  same s e r i a l  numbers. Some o f  t h e  f i g u r e s  a r e  from o r i g i n a l  d rawings ;  

o t h e r s  have been redrawn from Smith  ( 1 9 3 3 ) ,  P r e s c o t t  ( 1 9 5 1 ) ,  Desikachary 

(1959)  and Huber-PestaLozzi ( 1 9 3 8 ) .  F o r  t h e  conven ience  o f  s t u d e n t s  who 

may wish t o  make more d e f i n i t e  i d e n t i f i c a t i o n s  r e f e r e n c e  i s  made a g a i n s t  

e a c h  recorded s p e c i e s  t o  t h e  d e s c r i p t i o n s  o f  t h e  s p e c i e s  i n  Desikachary 

\ 1959; .  

The a u t h o r s  wish t o  record  t h e i r  s i n c e r e  t h a n k s  t o  P r o f e s s o r  S.A. 

Ku l a s o o  r i y a  f o r  p r o v i d i n g  some u n p u b l i s h e d  i n f o r m a t i o n  on t h e  l o c a l  

Blue-Green Algae,  and t o  P r o f e s s o r  R . N .  de  Fonseka and t h e  members o f  t h e  

Department o f  Botany o f  t h e  U n i v e r s i t y  o f  Colombo, f o r  a s s i s t a n c e  i n  

v a r i o u s  ways i n  t h e  p r e p a r a t i o n  o f  t h i s  p a p e r .  



KEY TO THE CLASSES OF THE 

FRESH WATER A L G m  

1. C e l l s  w i th  pigments d i f fused  and not  l o c a l i s e d  i n  

p l a s t i d s .  Colour u s u a l l y  blue-green, bu t  

sometimes masked by o t h e r  pigments. 

..................................... Nucleus a b s e n t  C~anophyceae" 

C e l l s  w i th  pigments l o c a l i s e d  i n  d e f i n i t e  p l a s t i d s .  

Colour u s u a l l y  not  blue-green. 

Nuclei r e g u l a r l y  p r e s e n t  i n  c e l l s . .  ............... .2 

2. P l a n t s  always m u l t i c e l l u l a r  and f i lamentous  ; 

main a x i s  d i f f e r e n t i a t e d  i n t o  nodes and in t e rnodes ,  

wi th  whorls  of  branches of  l i m i t e d  growth 

a t  t h e  nodes ....................................... 3 

P l a n t s  u n i c e l l u l a r ,  o r  m u l t i c e l l u l a r  but  no t  a s  

.............................................. above 4 

..................... 3. P l a n t s  grass-green i n  c o l o u r  .Charophyceae 

........... P l a n t s  p u r p l i s h ,  p ink  o r  o l ive-coloured  Rhodophyceae 

4 .  P l a n t s  grass -green  ir. c o l o ~ r .  Food r e s e r v e s  p re sen t  

e i t h e r  a s  s t a r c h  o r  a s  paramyium ................. - 5  
P l a n t s  yel low,  yellow-green, golden-brown o r  

brownish i n  co lour .  Food r e s e r v e s  p re sen t  n e i t h e r  

........................ a; s t a r c h  nor  a s  pararnylum 6 

5. Food r e s e r v e s  p re sen t  mainly a s  s t a r c h  ............ Chlomphyceae 

................ Food r e s e r v e s  p r e s e n t  as paramylum Euglenophyceae 

* This  p a r t  d e a l s  on ly  wi th  t h e  Cyanophyceae. 



6. P i a n t s  golden-brown, o r  brownish.  Ce l l -wa l l  made u p  

o f  two o v e r l a p p i n g  s i l i c e o u s  v a l v e s  ; v a l v e s  

v a r i o u s l y  ornamented w i t h  r a d i a l ,  t r a n s v e r s e ,  

................ i o n g i t u d i n a l  a r  i r r e g u l a r  mark ings  B a c i l l a r i o p h y c e a e  

P l a n t s  n o t  a s  above ............................... 7 

7. C e l i s  f u l l y  o r  p a r t l y  e n c i r c l e d  by EI t r a n s v e r s e  

f u r r c w ;  Wai l s  composed of  a d e f i n i t e  number o f  

a r t i c u l a t e d  p l a t e s ;  

..................... P i a n t s  yellow-brown o r  brown .Dinophyceae 

........... C e l l s  n o t  a s  above ;  P l a n t s  ye l low-green  Xanthophyceae 



CYANOPHYCEAE 

( ~ ~ x o ~ h ~ c e a e  o r  Blue-Green ~ l g a e )  

P l a n t s  u n i c e l l u l a r  o r  m u l t i c e l l u l a r ;  ranging from s o l i t a r y  c e l l s ,  o r  r egu la r  

o r  i r r e g u l a r  c o l o n i e s ,  o r  expanded s h e e t s ,  t o  simple o r  branched f i l amen t s .  

Branching t r u e  o r  f a l s e .  Branched f i l a m e n t s  sometimes h e t e r o t r i c h o u s  and 

d i f f e r e n t i a t e d  i n t o  p r o s t r a t e  and e r e c t  systems;  f i l a m e n t s  ~f  both systems 

u n i s e r i a t e ,  - o r  p r o s t r a t e  system m u l t i s e r i a t e  and e r e c t  system u n i s e r i a t e ,  - o r  

both systems m u l t i s e r i a t e .  

F l a g e l l a  always absen t ,  lxl t some f i l amen tous  forms e x h i b i t  forward o r  

backward, g l i d i n g  o r  o s c i l l a t i n g ,  o r  undu la to ry  movements. 

Cel l -wal l  c o n s i s t i n g  of  two l a y e r s ;  o u t e r  l a y e r  of  g e l a t i n o u s  pec t in  

compounds, i n n e r  of  c e l l u l o s e ;  t h i n  o r  t h i c k ;  c o l o u r l e s s  o r  ye l lowish  brown o r  

reddish-blue o r  v i o l e t .  F i laments  o f t e n  made u p  of  a n  o u t e r  shea th ,  enc los ing  

one o r  more u n i s e r i a t e  rows of  pro t o p l a s t s  (= t r ichomes)  . Sheaths  c o l o u r l e s s ,  

t r a n s p a r e n t ,  t h i n  and inconspicuous ; - o r  colou red ,  t r a n s p a r e n t  o r  opaque, 

t h i c k ,  s t r a t i f i e d ,  f i r m  and very e v i d e n t .  

P r o t o p l a s t  wi th  t h e  photosyn-ihet ic  pigments not  i n  d i s t i n c t  p l a s t i d s  bu t  

d i f f u s e d  i n  o u t e r  reg ion  of  c e l l s .  Nuclear  m a t e r i a l  p r e s e n t  i n  c e n t r a l  p a r t  

of c e l l s  b t  . no t  forming a  d e f i n i t e  nucleus.  True vacuoles  absent  h t  

pseudovacuoles o r  gas-vacuoles sometimes p re sen t .  

Pigments p re sen t  : ch lo rophy l l  a ,  xan thophy l l s ,  c a r o t e n e s  and two phycobi l ins ,  

phycocyanin ( b l u e )  and c-phycoerythrin ( r e d ) .  P l a n t s  blue-green, o r  range 

from yellow-green o r  yellow-brown t o  brown, maroon o r  even v i o l e t  depending on 

the pigments p re sen t  and t h e  co lou r  of t h e  shea th .  

P r i n c i p a l  pho tosyn the t i c  product  i s  a  glycogen-l ike compound ca l l ed  

cyanophycean s t a r c h .  O i l  d r o p l e t s  sometimes p re sen t .  

Reproduction by c e l l  d i v i s i o n ,  f ragmenta t ion  of  c o l o n i e s  o r  f i l a m e n t s ,  o r  b) 



means of special asexual reproductive bodies, e g .  endospores, ezospores. 
a lane tes  o r  hor~~~gones, Sexual reproduction i s  absent.  Presh water o r  

t e r r e s t r i a l ;  a f e w  Parine, MostLy f r e e  living; a few symbiotic. 

Some species f i x  nitrogen. These are unique 1~ being t h e  only au to tmphic  

organisms which can s i n ~ ~ l t ~ e o u s l y  p h t o s y n t h e s i s e  and a l s o  f i x  nitrogen under 

acm blc condit ions,  

About 45 genera have been recoided f m m  the i s l and .  

List of Genera 

CYANOPHYCEAE 

1. Microcystis  

2. Chroococms 

3. Gloeocapsa 

4. Aphanocapsa 

5. Aphanothece 

6. Synechococcu s 

7. Synechocyetis 

8. Coelosphaerium 

9. Gomphosphaeria 

10. Merisrnopakia 

11. Dennocarpa 

12. Xenococcus 

13. Ar thmspi ra  

14. S p i m l i n a  

15. O s c i l l a t o r i a  

16. Trichodesmium 

17. Porphyrosiphon 

18. Dasygloea 

19. Phormidium 

20. Lyngbya 

21. Schizothr ix  

22. Symploca 

45. Stigonema 

Micmcoleus 

Hyd ro co leum 

Anabaeno psi s 

Cy l i n d  ro spernarm 

Wo l l e a  

Nostsc 

Ana baena 

Pseudanabaena 

Raphidiopsis 

Plectonema 

Scytonema 

To lypo t h r i x  

Homo eo t h rix 

Calo t h r i x  

Rivu l a r i a  

Gloeo t r i c h i ~  

Nostochopsis 

Brachyt r i c h i a  

Mastigocladu s 

Hapalo siphon 

West ie l lops is  

Fischerel la  



KEY TO THE GENERA 

The numbers a f t e r  t h e  g e n e r i c  names r e f e r  t o  t h e  s e r i a l  numbers o f  t h e  genera  

i n  t h e  t e x t .  

1. P l a n t s  u n i c e l l u l a r ,  c o l o n i a l ,  f i l a m e n t o u s ,  pseudo- f i l amentous ,  

o r  pseudoparenchymatous;  i f  f i l a m e n t o u s  n e v e r  w i t h  a  tr ichome 

organisation.Reproduction by c e l l - d i v i s i o n ,  f r a g m e n t a t i o n  o f  

coLonies ,  o r  by endospores  o r  e x o s p o r e s .  

Homogones a b s e n t  .................................................... 2 
P i a n t s  f i l a m e n t o u s  and w i t h  a  t richome o r g a n i s a t i o n .  

Reproduc t ion  by hormogones ......................................... - 1 7  

L .  Plants u n i c e l l u l a r  colonial, o r  pseudofilamentous but w i t h  nc  
d i f f e r e n t i a t i o n  i n t o  base  and apex.  

Endospores ,  l f  p r e s e n t ,  n o t  formed i n  s p u r a n g i a  ...................... ' 
P l a n t s  u n i c e l l u l a r  and  d i f f e r e n t i a t e d  into base and a p e x ;  o r  
parenchymatous and d i s c - J L K ~ ,  and e p i p h y t i c  on  o t h e r  a l g a e ;  

...................................... endospores  formed i n  s p o r a n g i a  15 

3. P l a n t s  c o l o n i a l ;  w i t h  numerous c e l l s  i n  a  co lony  .................... .4 
P l a n t s  u n i c e l l u l a r ;  o r  c o l o n i a l  w i t h  2-8 c e l l s ,  o r  more r a r e l y  

wlth u p  t o  abou t  32 c e l l s ,  i n  a co lony  ............................... 11 

4. C e l l s  w i t h o u t  any r e g u l a r  o r  d e f i n i t e  ar rangement  i n  a  colony ....... .5 
Celis w i t h  a  more o r  l e s s  r e g u l a r  and d e f i n i t e  ar rangement  i n  a  

co lony  ............................................................... 9 

5. C o l o n i a l  muc i lage  more o r  l e s s  homogeneous; i n d i v i d u a l  c e i l s  

w i t h  no seperate envelapes o r  s h e a t h s ,  0r a f e w  c e l l s  w i t h  d e f i n i t e  

s h e a t h s  around them .................................................. 6 
C o l o n i a l  muc i lage  n o t  homogeneous; e a c h  c e l l  w i t h  a  d e f i n i t e  

................................................... enve lope  o r  s h e a t h  8 



6 . C o l o n i e s  m o s t l y  p l a n k t o n i c  ; m i c r o s c o p i c  o r  

macroscop ic ;  e a c h  w i t h  a d e f i n i t e  shape  ana 

............... u s u a l i y  w i t h  c e l l s  c l o s e l y  packed M i c r o c y s t i s  (1) 

Colon ies  p l a n k t o n i c  o r  a t t a c h e d ;  g e n e r a l l y  

macroscopic  and w i t h  no d e f i n i t e  snape.  c e l l s  

more l o o s e l y  a r r a n g e d  ............................. ( 

................................. 7 . C e l l s  s p h e r i c a l  Aphanocapsa ( 4 )  

C e l l s  e l l i p s o i d a l  t o  c y i i n d r i c a l  ................ Aphanothece ( 5 )  

8 . S h e a t h s  v e s i c u l a r  ............................... Gloeocapsa (31 
S h e a t h s  n o t  v e s i c u l a r  ........................... Chroococcus ( 2 )  

9 . Colony f l a t  w i t h  c e l l s  i n  t r a n s v e r s e  ana 

l o n g i t u d i n a l  rows ............................... Merismopedia ( 1 0 )  

Colony a  hol low s p h e r e  w i t h  c e l l s  n e a r  p e r i p h e r y  ... 1 0  

iO . C e l i s  s p h e r i c a l  t o  c o r d a t e  ; p e r i p h t  ra ;  muc i lage  

u s u a l l y  f i b r i l l a r  ............................... Coeiosphaerium :8) 

C e l l s  u s u a l l y  e l l i p s o l d  t o  pear - shaped ;  

peripheral muci lage u s u a l l y  homogeneous ......... Gomphosphaeria (9) 

i L . C e l l s  spherics... o r  l l emispher ica l  ................. - 1 2  

C e l l s  elongat+: .................................... 1 4  

. 12 Each c e l l  w i t h  a d i s t i n c t  muc i lage  enve lope  ........ 13 

C e l l s  w i t h o u t  d i s t i n c t  i n d i v i d u a l  e n v e l o p e s  ..... S y n e c h o c y s t i s  ( 7 )  

l . S h e a t h s  v e s i c u l a r  ............................... Gloeocapsa ( 3 )  
........................... S h e a t h s  n o t  v e s i c u l a r  Chroococcus (21) 

1 4  . Ends o f  c e l l s  rounded ........................... Synechococcus ( 6 )  

........................... Ends o f  c e l l s  p o i n t e d  Dactylococcopsis*  

" P r o v i s i o n a l l y  recorded  by S c h e m e r  (1980)  



.............................. 15 . P l a n t s  u n i c e l l u l a r  Dermocarpa . l i )  

P l a n t s  d i s c - l i k e  and mu1t ice: lu lar  ................ 1 6  

16 . Disc formed of  c o a l e s c e n t  u n i c e l l s ;  c e l l  c o n t e n t s  

whol ly  invo lved  i n  endospore  f o r m a t i o n  .......... Democarpa ( 1 1 )  

Dlsc formea o f  c o a l e s c e n t .  s h o r t .  e r e c t  b ranches  

o r  l o o s e l y  a r r a n g e d  c e l l s  c u t  o f f  from a b a s a l  

a l s c ;  o n l y  a p i c a l  c e l l s  o f  e r e c t  f l ~ a m e n t s  

-nvolved i n  endospore  f u  rmat lon  ................. :ienococcus !12)  

l'( . F i l a m e n t s  w i t h o u t  t r u e  b ranches  ................... 18 

F i l a m e n t s  w i t h  t r u e  b ranches  ...................... 44 

18 . H e t e r o c y s t s  a b s e n t  ................................ 19  

H e t e r o c y s t s  p r e s e n t  ............................... 34 

.......... . j  . ? i i ~ ~ e n t s  w l t h  f r e q g e n t  f a l s e  b ranches  Plectonema 32) - . 
r 1 i aments  w l t h  no f a l s e  b ranches  o r  o c c a s i o n a i l y  

............................... wlth  f a l s e  oranches  20 

................ 20 . F i l a m e n t s  wi thou t  d i s t i n c t  s h e a t h s  21 

F i l a m e n t s  w i t h  d i s t i n c t  s h e a t n s  ................... 26 

21 . F i l a m e n t s  forming r e g u i a r  and d i s t i n c t  c o i l s  ..... - 2 2  

F i l a m e n t s  s t r a i g h t  o r  i n  i r r e g u l a r  c o i l s  ......... - 2 3  

................ 22 . T r a n s v e r s e  w a l l s  c l e a r l y  v i s i b l e  A r t h r o s p i r a  ( 1 3 )  

T r a n s v e r s z  w a l l s  a b s e n t  o r  i n d i s t i n c t  ........... S p i m l i n a  !14j  

27 . Ends o f  S - ~ l a m e n t s  s h a r p l y  p o i n t e d  ................ R h a p h i d i o p s i s  ( 3 1 )  

Ends o f  f i l a m e n t s  n o t  s h a r p l y  p o i n t e d  ............. 24 



24 . Fi laments  i n  free f l o a t i n g  h n d l e s  o r  wooly 

masses .......................................... Trichodesmium (16) 

F i laments  no t  as above ............................. 25 

25 . Fi laments  vith marked c o n s t r i c t i o n s  a t  c r o s s  

w a l l s  ........................................... Pseudanabaena (30) 

F i laments  wi thout  deep c o n s t r i c t i o n s  between 

c e l l s  ........................................... O s c i l l a t o r i a  (15) 

....... 26 . Trichomes tapering and wi th  t e r m i n a l  h a i r s  Homsothrix (35) 
............................. Trichomes no t  as above 27 

27 . Each s h e a t h  w i t h  a s i n g l e  ( o r  rarely 2) trichomea .. 28 

Each s h e a t h  w i t h  2 o r  more t r ichomes .............. 3 1 

28 . Sheaths  mucilaginous and l a t e r a l l y  con f luen t  ...... -29  

Shea ths  f i r m .  no t  con f luen t  ....................... 3 0 

29 . Fi laments  most ly aggregated i n  e r e c t  t u f t s ;  f a l s e  

branches sometimes p re sen t  ...................... Symploca (22)  

F i laments  no t  i n  e r e c t  tufts a s  above; f a l s e  

branches absen t  ................................. Phomidium (19) 

30 . Sheath  p r p l i s h  t o  reddish-brown;always 

l ame l l a t ed  ...................................... Porphyridium (17)  
Sheath e o l o u r l e s s  t o  brownish; homogeneous o r  

l ame l l a t ed  ...................................... L s n g b ~  a ( 2 0 )  

31 . Each s h e a t h  enc los ing  s e v e r a l  t r ichomes.  dense ly  

packed i n  rope-l ike h r n d l e s  ...................... Microcoleus ( 2 3 )  

Each s h e a t h  wi th  only  8 few t r ichomes.  

more l o o s e l y  arranged ............................. 3 2 



.................... 32 . Sheath mucilaginous and s o f t  Hydrocoleula ( 24) 

........................................ Sheath f i r m  33 

.......... 33 . Sheath  narrow; t r ichomes c l o s e  t o g e t h e r  S c h i m t h r i x  (21)  

Sheath broad; t r ichomes remote from one ano the r  .. Dasygbea  (18)  

34 . Trichomes simple. branches a b s e n t  ................. 35 
Trichomes with f a l s e  branches ..................... 4 0 

..................... 35 . Trichomes wi th  f i r m  shea ths  Aulosira* 

Trichomes without  f i r m  s h e a t h s  .................... 3 6 

36 . I n t e r c a l a r y  h e t e r o c y s t s  g e n e r a l l y  i n  p a i r s  ....... Anabaenopsis (25 )  

............ I n t e r c a l a r y  h e t e r n c y s t s  g e n e r a l l y  s i n g l e  3 7 

37 . Heterncys ts  g e n e r a l l y  t e rmina l  and  s i n g l e  and next  

....................... t o  a s i n g l e  l a r g e  a k i n e t e  Cylinsdmspenmun( 2 b )  

Hete rncys t s  g e n e r a l l y  i n t e r c a l a r y .  r a r e l y  

te r rmnal  ht then  no t  next  t o  a l a r g e  a k l n e t e .  ..... 3d 

38 . Fi laments  free and s e p a r a t e  o r  embedded i n  a n  

amorphous g e l a t i n o u s  mass ....................... Anabaena 

Fi laments  g e n e r a l l y  i n  a colony wi th  a 

d e f i n i t e  shape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3  3 

. 39 Colony wi th  t r ichomes ar ranged  p a r a l l e l  ......... Wollea 

ralon. w i th  t r ichomes irregularly tw i s t ed  ....... Bostoc 

40 . Trichomes tapering from base t o  apex .............. 41 

Tr4-chomes n o t  t a p e r i n g  from base t o  apex .......... 43 

41 . Fi laments  i n  s p h e r i c a l  o r  hemispher ica l  c o l o n i e s  .. 42 

Fi laments  s o l i t a l y  o r  in irregular masses ....... L'clotLr5.x (36) 

* Recorded as p ~ s e n t  i n  S r i  Lanka by S . A .  Kulasooriya (1979) 



.... Aklnetes  commonly p re sen t  ; s o l i t a r y  and large Gloeo t r i ch i a  

Akinetes  absen t  ................................. R i v u l a r a  

Fa l se  branches u s u a l l y  s i n g l e  and a r i s i n g  

immediately next  t o  a  he t e rocys t  ................ Tolypothrix 

Fa l se  branches u s u a l l y  i n  p a i r s .  and i f  s i n g l e  

not  next t o  a  h e t e m c y s t  ........................ Scytonema 

Both e r e c t  and p r o s t r a t e  f i l a m e n t s  wholly 

...................................... u n i s e r i a t e  45 

Fi laments  o f  a t  l e a s t  one system m u l t i s e r i a t e  ... 48 

Radia l  branches ending i n  h a i r s  ................. Brachy t r i ch i a  

Radia l  branches not  ending i n  hairs .............. 46 

L a t e r a l  branches a r i s i n g  from the  angle  

of a V-shaped bend .............................. Mastigocladus 

L a t e r a l  branches n o t  a r i s i n g  a s  above ........... 4 7 

................. P e d i c i l l a t e  h e t e r o c y s t s  present Nostochopsis 

P e d i c i l l a t e  h e t e r o c y s t s  absent  .................. Hapalosiphon 

Both p r o s t r a t e  and e r e c t  f i l a m e n t s  p a r t i a l l y  

.......................... o r  wholly m u l t i s e r i a t e  Stigonema 

P r o s t r a t e  f i l a m e n t s  m u l t i s e r i a t e ;  e r e c t  

f i l a m e n t s  u n i s e r i a t e  and sha rp ly  d i f f e r c ~ t  from 

.................................. p r o s t r a t e  ones  49 

........... Hormogones p re sen t  on e r e c t  f i l a m e n t s  F i s c h e r e i l a  

Honnogones absent  ............................... W e s t i e l l o p s i s  



GENERIC DESCRIPTIONS 

1. M i c m c y s t i s  Kutzing 

Co lon ia l ;  free f l o a t i n g  i n  t anks ,  ponds, l a k e s  o r  s t agnan t  waters. Colonies 

minute t o  l a r g e ;  g lobose ,  e l o n g a t e ,  1 i - r e g u l a r l y  overlapping o r  ne t - l i ke ;  

o f t e n  wi th  a t t a c h e d  daugh te r  co lon ie s .  S i z e  ranging from 20-95 p ; o r  

sometimes u p  t o  even 210 pc i n  wid th ,  and 1-20 o r  more t imes  a s  long as 

broad. I r r e g u l a r  branching may be p re sen t .  

Each colony wi th  mmerous c e l l s .  Shea ths  i n d i s t i n c t  and conf luent  with 

c o l o n i a l  envelope. I n d i v i d u a l  c e l l s  s p h e r i c a l  t o  e longa te ;  p a l e  t o  

blue-green o r  o l ive-green ,  sometimes b l ack  o r  p u r p l i s h ;  0.5 - 10 p i n  

d iameter ;  very dense ly  aggrega ted  w i t h i n  a more o r  l e s s  homogeneous, 

h y a l l n e ,  o f t e n  d i f f l u e n t  mucilage. Gas vacuoles  g e n e r a l l y  present. 

C e l l  d i v i s i o n  i n  a l l  p l anes  i n  s p h e r i c a l  c e l l s ;  d i v i s i o n  gene ra l ly  

t r a n s v e r s e  i n  e longated  c e l l s .  Nannocytes p r e s e n t  i n  some spec ies .  

1. M. v i r i d i s  ( A - B ~ )  Lemm. 

2 M .  marginata  (Menegh.) Kutz. 

3. M .  p r o t o c y s t i s  Crow 

4. M .  l amel l i fo lnc is  Hols inger  

5. M. aeruginosa  Kutz.  
6. M. f los-aquae ( ~ i t t r . )  Ki rchner  

7. M. pseudofi lamentosa C r o w  

8. M .  h o l s a t i c a  Lemm. 

9. M. pu lverea  (Wood) F o r t i .  

var .  i n c e r t a  (Lemm.) Crow 

2. Chroococcus Naegel i  

S o l i t a r y ,  o r  more commonly forming s m a l l  c o l o n i e s ,  f r e e  f l o a t i n g  o r  

a t t ached  t o  damp s u b s t r a t a .  



Colonies microscopic;  va r ious ly  shaped, r a r e l y  s p h e r i c a l ;  each wi th  

2-16, o r  l e s s  commonly wi th  up  t o  64 c e l l s  enclosed i n  t h e  dis tended 

shea th  of  o r i g i n a l  mother c e l l  and i n  a  g e l a t i n o u s  o r  mucous matr ix.  

Shea ths  of  i n d i v i d u a l  c e l l s  d i s t i n c t  ; homogeneous o r  lamel la ted  ; fi  n u ,  

t h i n  o r  t h i c k ;  hya l ine  t o  ochraceous;  s e v e r a l  g e n e r a t i o n s  of shea ths  

u s u a l l y  p r e s e n t  a s  a r e s u l t  o f  succes s ive  d i v i s i o n s .  Ind iv idua l  c e l l s  

s p h e r i c a l  t o  e l l i p s o i d a l  o r  hemispher ica l  ; blue-green, olive-green o r  

ye l lowish .  P r o t o p l a s t  homogeneous o r  g r a n u l a r ;  1.75 - W ~ i n  diameter .  

Colonies m u 1  t i p l y i n g  by fragmentat ion.  C e l l  d i v i s i o n  i n  t h r e e  planes.  

Nannocytes o c c a s i o n a l l y  p r e s e n t .  

1. C. t u r g i d u s  ( ~ u t z . )  Naeg. 2 : 1 0 1  

2. C. minutus (Kutz.)  Naeg. 2 : 103 
3. C.  minims ( ~ e i s s l e r )  Lemm. 2 : 106 

4. C. d i s p e r s u s  ( ~ e i s s l e r )  Lemm. 2:106 

var .  minor G.M.Sm. 2:107 

5 .  C. l i m e t i c u s  Lemm. var .  subsa l sa  Lemm. 2:107 

Gloeocapsa Ku t z i n g  

Colonia l ;  a t t ached  t o  wet rocks,  moist  w a l l s ,  s i d e s  of  d r a i n s ,  barks of 

t r e e s  e t c . ,  o r  t o  submerged o b j e c t s .  

Colonies  s i n g l e ,  o r  many t o g e t h e r  forming a n  expanded t h a l l o i d  mass;each 

wi th  2-32 c e l l s  o r  w i th  many c e l l s  w i t h i n  a number o f  concen t r i c  s p e c i a l  

envelopes ;  microscopic  t o  macroscopic; c rus t aceous  t o  mucilaginous; 

hya l ine  o r  v a r i o u s l y  colou red,  homogeneous o r  l ame l l a t ed  , u sua l ly  

thickened and v e s i c l e - l i k e .  C e l l s  s p h e r i c a l  ; bluegreen  t o  ye l lowish  o r  

o l ive-green;  homogenous o r  g r a n u l a r ;  pseudovacuoles sometimes present .  

C e l l  d i v i s i o n  r e g u l a r  and i n  t h r e e  plsnes, Spores produced i n  some 

spec i e s ,  hya l ine  o r  co loured ,  w a l l s  t h i c k  o r  t h i n .  

1. Gloeocapsa sp. 





P l a t e  I 

1. M i c m c y s t i s  : a - M. l a m e l l i f o r m i s  ( ~ 1 0 0 0 ) ;  b, - M .  aemginosa  
(x825) ; c  - M. marginata  ( ~ 1 8 0 0 )  ; d , e , f ,  - M. v i r i d i s ,  (d ,x60;  esx400; 
f ,  x800) ; g - M,pseudofilamentosa ( ~ 6 0 )  ; h - M. f l o s ~ a e ( ~ 8 2 5 ) .  

2. Chroococcus; a,c, - C. minutus ;  b- C. t u r g i d u s ;  d-  C. l imne t i cus  ( a l l  
x 825).  

4. Aphanocapsa : a - A .  pulchra  ( ~ 8 2 5 ) ;  b - A .  e l a c h i s t a  ( ~ 8 0 0 ) .  

5. Aphanothece : a - A. s t a g n i n a  ( x  825) ; b - A ,  nidulans  (x 750) .  

6. Synechococcus s p p . ,  ( a ,  x500; b, ~ 1 0 0 0 ) .  

7. Synechocys t i s  p e v a l e k i i  ( ~ 1 0 0 0 ) .  

8. Coelosphaerium du bium (a ,x800;  b,x1250;c, xl200;d,x650).  

9. Gomphosphaeria ( ~ 8 2 5 ) .  

10. Merismopedia : a - M. w n c t a t a  ( ~ 7 5 0 ) ;  b - M. g lauca  ( ~ 1 0 0 0 ) ;  c - K. 
e l e g a n s  ( ~ 6 0 0 ) .  



4 .  Aphanocapsa Naege l i  

C o l o n i a l ;  f r e e  f l o a t i n g ,  a t t a c h e d  t o  submerged o b j e c t s ,  o r  on  wet 

r o c k s ,  m o i s t  s o i l  e t c .  

Co lon ies  m i c r o s c o p i c  t o  l a r g e  ; when young s p h e r i c a l  ; sdu  I t  c o l o n i e s  

made u p  o f  many c e l l s ,  l o o s e l y  and i r r e g u l a r l y  a r r a n g e d ,  i n  a  

f o r m l e s s ,  g e l a t i n o u s  mass which may be a few c n  i n  d i a m e t e r .  Mucilage 

homogenous, h y a l i n e  o r  c o l o u r e d .  I n d i v i d u a l  s h e a t h s  t h n ,  more o r  

l e s s  g e l a t i n o u s  and o f  t e n  n o t  e v i d e n t .  I n d i v i d u a l  c e l l s  s p h e r i c a l ,  

h t becoming e l l i p s o i d  o r  h e m i s p h e r i c a l  b e f o r e  and a f t e r  d i v i s i o n .  

P r o t o p l a s t s  b l u e g r e e n  t o  p a l e  g r e y ,  homogenous t o  f i n e i y  g r a n u l a r .  

C e l l  d i v i s i o n  g e n e r a l l y  i n  two ~ l a n e s .  Nannocytes p r e s e n t  i n  some 

s p e c i e s  and formed by r e p e a t e d  d i v i s i a n s .  

1. A .  p u l c h r a  ( ~ u t z . )  Rabenh. 2:132 

2. A .  e l a c h i s t a  W .  & G.S. West 2:132 

3.  A. d e l i c a t i s s i m a  W .  & G.S. West 2: 133 

3 .  A .  g r e v i l l e i   ass.) Rabenh. 2:134 

5. Aphanothece Naege l i  

Colonial; f r e e  floating; o r  l e s s  commonly a t t a c h e d  t o  submerged p l a n t s  

o r  o t h e r  o b j e c t s .  

Colony many-cel led;  c e l l s  d e n s e l y  b u t  e v e n l y  a r r a n g e d  t o  form a n  

expanded, more o r  l e s s  s h a p e l e s s ,  m u c i l a g i n o u s ,  h y a l i n c  o r  colou red 

t h a l i t l s .  T h a l l u s  a  few mm t o  s e v e r a l  cm i n  d i a m e t e r  c a l c a r e o u s  

c r y s t a l s  sometimes p r e s e n t .  I n d i n d u a l  s h e a t h s  o c c a s i o n a l l y  p r e s e n t ;  

most ly  d i f f l u e n t ,  c o l o u r l e s s  o r  c o l o u r e d .  i n d i v l d u a l  c e l l s  ob long ,  

ellipsoidal o r  c y l i n d r i c a l ;  s t r a i g h t  o r  s l i g h t l y  b e n t ,  ends  rounded; 

b lue-green t o  g r e y .  



C e l l  d i v i s i o n  g e n e r a l l y  t r ansve r se .  Nannocytes present .  

1. A .  stagnina (Spreng,) A .  Br. 2.137 

2. A -  n idu lans  P. R i c h t e r  2 ~ 1 3 8  

6. Synechococcus Naegeli  

S o l i t a r y ;  o c c a s i o n a l l y  p re sen t  i n  temporary cha ins  of  2-4 c e l l s .  

Aquatic o r  on mist soil. 

Mucilage envelope a b s e n t  o r  very t h i n .  C e l l s  oblong, e l l i p s o i d  o r  

c y l i n d r i c a l ;  most ly s t r a i g h t ;  a p i c e s  rounded; p a l e  blue-green t o  

ye l lowish .  

C e l l  d i v i s i o n  generally t r a n s v e r s e .  

1. Synechococcus sp, 

7.  Synechocys t i s  Sauvagezm 

S o l i t a r y  o r  in g~oups of 2 t o  4;  f r e e  f l o a t i n g .  Mucilage envelope 

i n d i s t i n c t ,  Cells s p h e r i c a l ;  blue-green.  C e l l  d i v i s i o n  i n  one o r  two 

planes.  

1. S. p e v a l e k i i  Ercegovic 2 : 145 

8. Coelosphae rium Naegeli  

Colonia l ;  f r e e  f l o a t i n g .  

Colonies  many-celled; s p h e r i c a l ,  e l l i p s o i d ,  reniform o r  i r r e g u l a r l y  

shaped ; h ~ l l o w .  Colonia l  envelope t h i n  o r  t h i c k ;  mucilaginous; 

p e r i p h e r a l  layer u s u a l l y  f i b r i l l a r ;  colou rless. Ind iv idua l  c e l l s  

s p h e r i c a l  t o  c o r d a t e ;  wi.t;h o r  without  s e p a r a t e  envelopes;  c l o s e l y  

arranged i n  colunirr l  mucilage i n  a  s i n g l e  (ve ry  r a r e l y  double) 



p e r i p h e r a l  l a y e r  a  s h o r t  d i s t a n c e  below s u r f a c e  of  common envelope;  

p a l e  t o  b r i g h t  blue-green i n  c o l o u r ;  g a s  vacuoles  o f t e n  p re sen t .  

Colonies  d i v i d i n g  by s p l i t t i n g  u p  n e a r  t h e  middle. 

1. C. dubium Grunow 2.147 

2. C .  confertum W. & G.S. West 2.148 

9. Gomphosphaeria Ku t z i n g  

Co lon ia l ;  f r e e  f l o a t i n g  o r  e p i p h y t i c  on o t h e r  a q u a t i c  p l a n t s .  

Colonies many-celled , s p h e r i c a l ,  muci laginous,  hya l ine .  

Ind iv idua l  c e l l s  e l l i p s o i d ,  pyriform, subglobose o r  more r a r e l y  

s p h e r i c a l ;  d i v i d i n g  c e l l s  co rda t e  o r  o b c u n e i f o m  i n  l a t e r a l  view; 

arranged i n  p a i r s  o r  f o u r s  w i th  long axes  r a d i a t e ,  and i n  a  s i n g l e  

l a y e r  a  l i t t l e  below t h e  s u r f a c e  o f  t h e  c o l o n i a l  envelope. Sheaths of  

i n d i v i d u a l  c e l l s  s t a l k e d ,  and wi th  c e l l  d i v i s i o n  accompanied by a 

d i v i s i o n  o f  t h e  d i s t a l  p o r t i o n  of  t h e  s t a l k .  Repeated c e l l  d i v i s i o n  

r e s u l t i n g  i n  a  r a d i a t e l y  branched g e l a t i n o u s  s t a l k  system with each 

branch t e rmina t ing  i n  a  c e l l .  P e r i p h e r a l  mucilage more homogeneous. 

P r o t o p l a s t  s homogeneous t o  f i n e l y  g r a n u l a r ,  p a l e  grey t o  b r igh t  

blue-green. 

Colonies  d i v i d i n g  by f ragmenta t ion .  C e l l  d i v i s i o n  i n  two planes.  

1. Gomphosphaeria sp. 

10. Merismopedia Meyen 

Colonia l ;  f ree  f l o a t i n g  i n  s t i l l  o r  slow-mnning waters .  

Colonies f l a t ,  microscopic o r  macroscopic; '4-16 c e l l s  o r  m u r e  i n  a 

homogeneous, hya l ine  mucilage;  g e n e r a l l y  i n  f o u r s  and arranged i n  a 

s i n g l e  plane.  I n d i v i d u a l  c e l l s  g lobose ,  oblong before  d i v i s l o n  and 

hemispherical  a f t e r  d i v i s i o n ;  pa l e  blue-green t o  v i o l a c e o ~ ~ s  o r  

reddish.  Each c e l l  r a r e l y  wi th  a  d i s t i n c t  muci laginous envelope, more 

o f t e n  wi th  a  homogeneous, b a l i n e ,  c o l o n i a l  envelope. Cas vacuoles  

sometimes present .  

C e l l  d i v i s i o n  i n  two p l anes  pe rpend icu la r  t o  t h e  p lane  of  t h e  colony. 



1. M. t e m i s s i m a  Lemm. 

2. M. punc ta t a  Meyen 

3. M. g l a u c a  (Ektrenb.) Naeg. 

4. M. elegans A.  Br. 

11. Dermocarpa C m a n  

P l a n t  u n i c e l l u l a r ,  s o l i t a r y  o r  aggregated i n  dense c l u s t e r s ;  e p i p h y t i c  

on o t h e r  algae. 

C e l l s  s p h e r i c a l ,  o v a l ,  c lu  b-shaped, o r  more r a r e l y  hemispherical ;  

d i f f e r e n t i a t e d  i n t o  base and apex;  s t a l k  c e l l s  sometimes p re sen t ,  t u t  

most ly without  a s t a l k ,  o r  s t a l k  smal l  and mucilaginous;  s t a l k  c e l l  i f  

p r e sen t ,  u s u a l l y  wi th  wa l l  t h l c k  and l ame l l a t ed .  

Vegetat ive cell  d i v i s i o n  absent .  Reproduction by endospores.  Entire 

c e l l  func t ion ing  as a sporangium and c o n t e n t s  d i v i d i n g  t o  produce 4 t o  

m a n y  endospores, L i b e r a t i o n  by g e l a t i n i s a t i o n  of  spo rang ia l  w a l l .  

1. D. l e i b l e i n i a e  (Reinsch.)  

Born. & Thur. 2:173 

2. D. o l i v a c e a  (Reinsch . )  T i lden  2:174 

12 .  Xenococcus Tknrret 

P l an t  pseudoparenchymatous; e p i p h y t i c  on o t h e r  a l g a e  i n  r i v e r s  and 

s t reams,  o r  i n  c o a s t a l  waters .  

Tha l lu s  i n i t i a l l y  a few-ce l led  pseudoparenchymatous b a s a l  d i s c ;  l a t e r  

developing i n t o  hemispher ica l  o r  c l u s t o s e  f l a k e s .  Ind iv idua l  c t l l s  

varying i n  shape and s i z e ;  l o o s e l y  arranged i n  groups of 4 o r  8; o r  

forming short, erect, few-cel led,  dichotomously o r  tetrachotornuualy 

branched, l a t e m 1 l y  adhe ren t  f i l a m e n t s .  

Reproduction by endospores.  Sporangia t e rmina l  on  erect f i l a m e n t s .  

Endospores many, l i b e r a t e d  by g e l a t i n i s a t i o n  of  spo rang ia l  w a l l .  

1. X. acerwatus  S e t c h e l l  8 Gardner 2: 182 



17. Ar th rosp i r a  S t i t z e n b e r g e r  

Filamentous; f r e e  f l o a t i c e  i n  s t i l l  o r  slow running waters .  

Fi laments  s imple ,  shea ths  absen t .  Trichomes m u l t i c e l l u l a r ,  

c y l i n d r i c a l ,  u s u a l l y  of  a r e l a t i v e l y  l a r g e  d iameter ;  l oose ly  but 

r e g u l a r l y  c o i l e d ,  c o i l s  l a r g e  txlt few. Apices of trichomes not 

t ape r ing  o r  t a p e r i n g  very s l i g h t l y  on ly ;  t e rmina l  c e l l  rounded; 

c a l y p t r a  a b s e n t .  Ind iv idua l  c e l l s  p a l e  blue-green;  c r o s s  wal l s  

d i s t i n c t .  Gas vacuoles  sometimes p r e s e n t .  

Reproduction by hormogones. 

1. A .  p l a t e n s i s  ( ~ o r d s t . )  Gomont 

14. S p i m l i n a  Turpin em. Gardner 

Fi lamentous;  f r e e  f l o a t i n g  i n  s t i l i  wa te r s ,  o r  on moist  s o i l .  

Fi laments  s imple,  m o t i l e ;  shea th  absent .  Trichomes u n i c e l l u l a r ,  

c y l i n d r i c a l ,  l o o s e l y  o r  t i g h t l y  c o i l e d  i n t o  more o r  l e s s  r egu la r  

s p i r a l s ;  apex not  a t t e n u a t e d ;  ends of c e l l s  rounded; c a l y p t r a  absent .  

Reproduction by hormogones. 

1. S. su bsa l sa  Oers t .  ex Gomont 2:193 

2. S. p r inceps  W. & G.S. West 2:197 

15 .  O s c i l l a t o r i a  Vaucher 

Fi lamentous;  i n  slow f lowing r s t and ing  waters ;  i n  d r a i n s ,  l a k e s ,  

ponds, tanks; o r  on road s l ime ,  moist  s o i l ,  barks of t r e e s  e t c .  

Freshwater  o r  marine. 

P lan t  mo t i l e ;  e x h i b i t s  a c reeping  movement i nvo lv ing  r o t a t i o n  along 

long axis. Fi laments  s imple ; shea ths  absent .  Trichome r r iu l t ice l lu la r ,  

c y l i n d r i c a l ,  s t r a i g h t  o r  tw i s t ed  and en tangled  o r  l oose ly  interwoven 

to  form a spongy t h a l l u s ;  d u l l  blue-green, yellow-green, da rk  green ,  

ol ive-green,  pa l e  red ,  da rk  blue o r  even b l ack i sh ;  cons t r i c t i c :n s  a t  

c r o s s  w a l l s  sometimes p re sen t .  Vegetat ive c e l l s  disc-shaped t o  
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P l a t e  I; 

11. Democarpa  : a ,  b  - D.  l e i b l e i n i a e  ( ~ 1 0 0 0 ) ;  c , d  - D.  o l ivacea(x ;000) .  

12 .  Xenococcus a c e r v a t u s  .:x50C: . 
i 3 .  A r t h r o s p i r a  p l a t e n s i s  ( ~ 7 5 0 ) .  

14. S p l r u l i n a  spp .  ( a ,  ~ 2 0 0 0 ;  b ,  XLOOC); c ,  ~ 1 0 0 0 ; .  

15 .  O s c i l l a t o r i a  : a  - 0.  m a r g a r i t i f e r a  ( x  6 0 0 ) ;  b  - 0.  p r i n c e p s  ( x  400) ;  
c - 0. l imosa  ( ~ 7 5 0 ) ;  d  - 0 .  a n e i n a  ( ~ 6 0 0 ) ;  e - 0.  cha lybea  ( x  6 0 0 ) ;  
f - 0. c d r v i c e p s  (x 600) ; g - 0 .  p r i n c e p s  ( ~ 4 0 0 ) ;  h - 0. probosc idea  
c:x600); i - 0 .  c h l o r i n a  ( ~ 1 0 0 0 ) ;  j - 0 .  m i n i a t a  ( ~ 5 0 0 ) ;  k - 0. 
a n i m a l i s  ( ~ 1 0 0 0 ) ;  1 - 0. c o r a l l i n a e  , x 5 0 0 ) ;  m - 0. c o r t i a n a  ( ~ 6 0 0 ) ;  
n - O. l i m n e t i c a  ( ~ 9 0 ~ ; ;  p  - 0 .  acumina ta  ( ~ 1 0 0 0 ) .  

16. Trichodesmium : a  - T. h i l d e b r a n t i i  ( ~ 5 0 0 ) ;  b , c  - T .  t h i e b a u t i i  
( ~ 6 0 0 ) .  

17.  Porphyros iphon  n o t a r i s i i  ( ~ 6 0 0 ) .  

18. Dasygloea:  a ,  u, c  - D.  amorpha ( a ,  x 900; b , c ,  x 450) 

19. Phormlu~um:  a ,  b , c  - P. ambiguum ( ~ 7 5 0 ) ;  d  - P. r e t z l i  ( x 6 0 0 ) ;  e - P. 
ceylanlcum ( x  1 1 0 0 ) ;  f , g  - P. t e n u e  ( f , x l l O G ;  g , x 7 5 0 ) .  



c y l i n d r i c a l .  Extreme ends of  t r ichomes sometimes tapering; ends 

d i s t i n c t l y  marked, rounded, po in t ed ,  s ick le-shaped ,  c o i l e d ,  o L more 

r a r e l y  l i k e  a screw; end c e l l s  sometimes c a p i t a t e  o r  c a l y p t r a t e .  

Pro t o p l a s t  homogeneous o r  g ranu la t ed .  Gas vaucuoles  sometimes present .  

Reproduction by homogones. 

m a r g a r i t i f e r a  ( ~ u t z . )  Gomont 

min ia t a   anad ad.) Hauck ex Gomont 

l imosa Ag.  ex  Gomont 

curv icepa  Ag.  ex Gomont 

p r inceps  Vaucher ex Gomont 

anguina (Bory) Gomont 

pmbosc idea  Gomont 

s u b t i l i s s i m a  Ku t z .  

c h l o r i n a  Kutz. ex Gomont 

chalybea (Mertens ) Gomont 

c o r a l l i n a e  ( ~ u t z . )  Gomont 

mougeotii  Kutz. 

t e n u i s  Ag.  ex Gomont 

s imp l i c i s s ima  Gomont 

l imne t i ca  Lernrn. 

c o r t i a n a  Menegh. ex Gomont 

mbescens  DC. ex Gomont 

a g a r d h i i  Gomont 

19. 0. a n i m a l i s  Ag. ex Gomont 

20. 0. acuminata Gomont 

21. 0. c m e n t a  Grun. 

16 .  Trichodesmium Ehrenb. 

Filamentous; p l ank ton ic ,  marine o r  i n  b rack i sh  waters .  

Fi laments  s imple ,  l a t e r a l l y  joined t o  form bundles o r  f l o c c u l e n t  masses 

through d i f f l u e n t  mucilage. Shea ths  very  d e l i c a t e  and impercept ib le .  

Trichomes c y l i n d r i c a l ,  a p i c e s  sometimes g e n t l y  a t t e n u a t e d .  Vegetat ive 

c e l l s  c y l i n d r i c a l  t o  barrel-shaped ; pro t o p l a s t s  homogeneous t o  

g ranu la t ed .  

Reproduct ion by hozmogones. 



1. T.  t h i e b a u t i i  Gomont 

2. T .  h i l d e b r a n t i l  Gomont 

17 .  P o r p h y m s i p h o n  Kutzing 

F i l a m e n t o u s ;  on submerged o b j e c t s ,  wet b a r k s  o f  t r e e s  o r  on  mois t  s o i l .  

F i l a m e n t s  s i m p l e ,  c y l i n d r i c a l ;  sometimes c o n t o r t e d  and in terwoven t o  

f o m  a n  expanded t h a l l u s .  S h e a t h s  d i s t i n c t ,  f i r m ,  i a m e l l a t e d ;  r e d ,  

reddish-brown, o r  p u r p l i s h ;  c l o s e d  a t  ends  i n  young f i l a m e n t s  but open 

and e x t e n d i n g  beyond t r i chome i n  o l d e r  p l a n t s .  TrLchomes c y l i n d r i c a l ;  

s i n g l e  o r  r a r e l y  twc i n  a  s h e a t h .  

Reproduc t ion  by homogones .  

1. P. n o t a r i s i i  (Menegh.) Kutz.  ex  Gomont 2:248 

18. Dasygloea Thwai tes  

F i l a m e n t o u s ;  r ecorded  once o n l y  from a n  a r t i f i c i a l  t a n k  a t  Peradeniya.  

F i l a m e n t s  branched,  c o a l e s c e n t  t o  form a  muc i lag inous  t h a l l u s .  S h e a t h  

v e r y  b r o a d ,  g e i a t i n o u s  o r  s l i m y ,  c o l o u r l e s s  t o  b l u i s h  g r e e n ;  f l rm and 

w i t h  d i v e r g e n t  branched e x t r e m i t i e s ;  l a m e l l a t e d .  Trichomes i ' e w  i n  each 

s h e a t h ;  l a t e r a l l y  s e p a r a t e d ,  c y l i n d r i c a l ,  c o n s t r i c t e d  a t  c m s s  w a l l s ;  

a p i c e s  s t r a i g h t  . 
Reproduc t ion  by normogones. 

l . D .  amorpha Thwai tes  ex Gomont 2 : 250 

19.  Phormidium Kutz ing  

F i l a m e n t o u s ;  p r i m a r i l y  s u b a e r i a l  and a t t a c h e d  t o  wet rocks ,  mois t  s o i l ,  

b a r k s  o f  t r e e s  e t c ;  sometimes p l a n k t o n i c  i n  f r e s h  o r  b r a c k i s h  w a t e r s ,  

o r  t h e  s e a .  

F i l a m e n t s  s i m p l e ;  many o f t e n  c o a l e s c i n g  t o  form a  g e l a t i n o u s  o r  

l e a t h e r y  t h a l l u s  w i t h  t o r n  marg ins .  S h e a t h s  more o r  l e s s  f i r m ;  

a g g l u t i n a t e d  o r  p a r t l y  d i f f l u e n t ;  t h i n ;  c o l o u r i e s s .  Trichomes 



c y l i n d r i c a l  ; one i n  each s h e a t h ;  p a r a l l e l  o r  i r r e g u l a r l y  

twis ted .  Vegeta t ive  c e l l s  barrel-shaped t o  c y l i n d r i c a l .  Apical c e l l s  

b lunt -poin ted ,  c o n i c a l  o r  c a p i t a t e .  Calypt ra  sometimes p re sen t .  

Reproduction by hormogones. 

1. P. t e m e  ( ~ e n e g h .  ) Gomont 2: 259 

2. P. l u  ridum ( ~ u t z .  ) Gomont 2 : 263 
3. P. ambigurn Gomont 2 : 266 

4. P. r e t z i i  (~g.) Gomont 2 : 268 

5 .  P. ceylanicum Wil le  2:272 

6 .  P. valderianum (Delp.) Gomont 2:263 

Lyng bya Aga rd h 

Filamentous. Free f l o a t i n g  i n  still o r  slow f lowing  wa te r s  o r  a t tached  

t o  wet rocks ,  t r e e  t r u n k s  e t c .  

Fi laments  s imple ,  s o l i t a r y  o r  i n  interwoven masses. Shea ths  firm and 

d i s t i n c t ;  t h i n  o r  t h i c k ;  most ly c o l o u r l e s s ,  but  sometimes yellow to  

brown, r ed ,  blue o r  p r p l e - r e d  ; homogeneous o r  l ame l l a t ed  ; extending 

beyond t richome i n  o l d e r  f i l amen t s .  Trichome c y l i n d r i c a l ,  one i n  each 

shea th ;  s t r a i g h t ,  f lexed  o r  in r e g u l a r  c o i l s ;  apex u s u a l l y  rounded. 

Vegetat ive c e l l s  commonly disc-shaped t o  c y l i n d r i c a l ;  p r o t o p l a s t  

homogeneous, g r a m l o s e  o r  wi th  numerous pseudovacuoles; pale o r  b r igh t  

blue-green t o  v a r i o u s l y  colou red. 

Reproduction by hormogones. 

1. L. i n f i x a  Fremy 

2. L .  h e t z i n g i i  Schmidle 

3. L. so rd ida  (Zanard.)  Gomont 

4. L.  g r a c i l i s  (Menegh. ) Habenh. 

5. L. d i s t i n c t a  ( ~ o r d s t . )  Schmidle 

6. L. con to r t a  L e m .  

7. L. c i rcumceta G.S. West 

8. L. b o r g e r t i  Lemm. 
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P l a t e  I11 

20. Lyngbya: a  - L. k u e t z i n g i i  ( ~ 1 7 0 0 )  ; 
b  - L. s o r d i d a  ( ~ 6 0 0 ) ;  c  - L.  g r a c i l i s  
(x600)  ; d ,  e - L. c o n t o r t a  ( ~ 1 0 0 0 )  ; 
f - L. l i m n e t i c a  9x10000) ; g  - L. b o r g e r t i  
( ~ 1 8 0 0 ) ;  h ,  j - L. m a j u s c u l a  ( ~ 6 0 0 ) ;  
i - L. v e r s i c o l o r  (x 4 5 0 ) ;  k - L. 
pu t ea l i s  ( ~ 6 0 0 ) .  

21. S c h z o t h r i x :  a,  b , c  - S. t e l e p h o m i d e s  
( a , c  x  450; b, x 6 0 0 ) ;  d , e  - S. m u e l l e r i  
( d ,  x600; e ,  x150).  

22. Symploca: a , b , c  - M. hydnoides  ( ~ 5 0 0 ) .  

23. Microco leus  : a ,  b, c  - M .  c h t h o n o p l a s t e s  ( ~ 4 5 0 ) .  

24. Hydmcoleum: a ,  b - H. c a n t h r i d o s u m  
( a  x 1500; b ,  x  600).  



9. L. l imne t i ca  Lemm. 

10. L. c ey lan ica  Wil le  

11. L. l u t e a  (~g.) Gomont 

12 .  L. v e r s i c o l o r  (Wartm.) Gomont 

13. L. majuscula Harvey ex Gomont 

14. L. c ine re scens  Kutz. 

15.  L. n ig ra  Ag.  e x  Gomont 

16.  L. p u t e a l i s  Mont. ex Gomont 

17. L. major Menegh. ex Gomont 

21. Sch izo th r ix  Kutzing 

Fi lamentous;  on w e t  rocks o r  s o i l ,  e p i p h y t i c  on mosses e t c . ,  o r  more 

r a r e l y  p lanktonic .  

Filamentous c y l i n d r i c a l ,  dense ly  packed t o  form a s o f t  t o  f i r m  t h a l l u s ;  

sometimes s p a r s e l y  branched and forming t u f t - l i k e  growths o r  e r e c t  

bundles which a r e  a g a i n  f u r t h e r  d iv ided .  Sheath d i s t i n c t ;  t h i n  o r  

t h i c k ;  o f t e n  l a m e l l a t e d ;  c o l o u r l e s s  t o  yellowish-brown, red o r  v i o l e t ;  

f r equen t ly  forked and wi th  ends of  branches poin ted .  Main shea th  

enc los ing  two o r  more t r ichomes,  more r a r e l y  a s i n g l e  trichome. ~ n '  

i n d i v i d u a l  s h e a t h  of  t e n  p re sen t  mund each  trichome. Ult imate branches. 

of shea th  u s u a l l y  w i t h  on ly  a s i n g l e  trichome. Trichomes c y l i n d r i c a l ,  

u s u a l l y  s p i r a l l y  tw i s t ed  round each o t h e r  w i t h i n  the  sheath.  

Vegetat ive c e l l s  quadra te  t o  c y l i n d r i c a l  o r  barrel-shaped.  End c e l l s  

c o n i c a l  o r  rounded. 

Reproduction by hormogones. 

1. S. l a r d a c e a  (Ces.) Gomont 2 : 327 
2. S. d e l i c a t i s s i m a  W. & G.S. West 2 : 327 



3. S. muelleri  Naeg. ex Gomont 

4. S. te lephomides  (Mont.) Gomont 

5. S. confervae ( ~ u t z . )  Desic. 

22. Synploca Kutz. 

Filamentous; subaer ia l  i n  moist hab i t a t s ,  wet rocks, moist a o i l ,  

tree tzunks e tc . ,  o r  i n  the sea. 

Filaments simple, and w i t h  sheaths coalescent i n  the  median r eg ion ;  

at f i r s t  p ro s t r a t e  ht l a t e r  forming e r ec t  t u f t s  which a r e  par t ly  

false-branched. Sheath firm kut ge l a t i n i s i ng  a s  f i laments ge t  

o lder .  Trichome u n i s e r i a t e  and one i n  each sheath; s t r a i g h t ,  o r  

sometimes at tenuated a t  the ends. Vegetative c e l l s  quadrate o r  

cy l i nd r i ca l ,  o r  s l i g h t l y  cons t r i c ted  a t  the  c ross  ual la .  End c e l l s  

not c ap i t a t e ;  munded and sometimes with a thickened membrane. 

Calyptra present o r  absent. 

Reproduction by hormogones. 

1. S. hydnoides Kutz. ex Gomont 

2. S. f l acc ida  Zanard. 

3. S. pa r i e t i na  ( A - ~ r . )  Gomont 

23. Microcoleus Desmazieres 

Filamentous; on moist s o i l ,  damp walls  e tc . ,  or with o tbe r  algae In 

f re& o r  salt water. 

Filaments cy l i nd r i ca l ;  unbranched o r  occasionally sparsely 

branched; solitary o r  coalescing t o  form an expanded, LamelLated, 

tha l lus .  Sheath thick; more o r  l e s s  regularly cy l i nd r i ca l ;  

colou r l e s s  ; homogeneous and sometimes ge l a t i n i s i ng  when old.  

Trichomes many within each sheath;  o f ten  coiled o r  contorted and 

densely interwoven. Vegetative c e l l s  bmad, quadrate o r  

cy l indr ica l ,  with cons t r i c ions  a t  the  cmsswalls .  End c e l l s  of ten 

at tenuated,  conical  o r  c ap i t a t e .  

Reproduction by hormogones. 

1. M. chthonoplastes T h r e t  ex Gomont 



24. Hyd roco leum Ku t zinp 

Filamentous; on  m d  i n  mangrove swamps, and in s tanding  waters .  

Fi laments  c y l i n d r i c a l  ; s p a r s e l y  branched, with c l o s e l y  adpressed 

branches forming a  t u f t  o r  a  membranous t h a l l u s .  Sheath 

g e l a t i n o u s ,  most ly c o l o u r l e s s ;  homogeneous, o r  more r a r e l y  

l ame l l a t ed ;  d i f f l u e n t  when o l d ;  each s h e a t h  enc los ing  one t o  a  few 

t richomes. Trichomes c y l i n d r i c a l  , l o u s e i y  aggregated i n  sheath.  

Vegetat ive c e l l s  quadra te  t o  d i s c  shaped, wi th  no constrictions a t  

t he  c r o s s  wal l s .  Ends more o r  l e s s  ~ t t e a u a t e d  and usua l ly  

c a p i t a t e .  Caly-ptra o f t e n  p re sen t .  

Reproduction by hormogones. 

I. H. cantharidosum ( ~ o n t  . ) Somont 

25. Anabaenopsis ( ~ o l o s z .  ) M i l l e r  

Filamentous, p l ank ton ic .  

Fi laments  s h o r t ,  c i r c i n a t e  o r  i r r e g u l a r l y  c o i l e d .  Sheaths 

I n d i s t i n c t  o r  absen t .  Trichomes o f  more o r  l e s s  t he  same breadth 

throughout;  h e t e r o c y s t s  t e rmina l ,  o r  t e rmina l  and i n t e r c a l a r y ;  

vege ta t ive  c e l l s  s p h e r i c a l  t o  s u b c y l i n d r i c a i  o r  ovoid;  gas vacuoles 

sometimes p re sen t .  Reproduction by homogones and ak ine t e s .  

Akinetes  i n t e r c a l a r y  and not  ad j acen t  t o  a  h e t ~ r o c y s t ,  s i n g l e  o r  i n  

s e r i e s ,  e l l i p s o i d ,  coloured o r  c o l o u r l e s s .  

1. Anabaenopais sp. ( 4) 

Filamentous; p l ank ton ic  o r  a t t c h e d ;  i n  s t i l l  o r  f lowing water of 

paddy f i e l d s  e t c . ,  and on moist s o i l .  

Fi laments  s h o r t ,  s t r a i g h t  o r  curved;  s h e a t h  a b s e n t ;  each f i lament  



surrounded by a  s o f t ,  muci laginous f i l m  w h c h  i s  conf luent  with 

those of  o t h e r  f i l a m e n t s  t o  form an  expanded mass of  i n d e f i n i t e  

shape. Trichomes uniformly broad wi th  c o n s t r i c t i o n s  a t  c r o s s  wal l s .  

Vegeta t ive  c e l l s  e l l i p s o i d  t o  b a r r e l  shaped. Heterocys ts  ova te  o r  

e l l i p s o i d a l ;  t e rmina l ,  one a t  e i t h e r  end o r  a t  one end only.  

Reproduction by hormogones and a k i n e t e s .  Akinetes  l a r g e ,  always 

ad jacen t  t o  a  h e t e r o c y s t ;  ova t e ,  e l l i p s o i d  o r  s u b c y l i n d r i c ;  s i n g l e  o r  

i n  s e r i e s ;  c o l o u r l e s s  t o  ye l lowish  o r  brown; enclosed i n  a  smooth o r  

p a p i l l o s e  exospore. 

1. C .  majus Kutz. ex Born. & Flah .  ( 4 )  ; 2 : 3 6 0  

2. C.  t ropicum W .  & G.S. West 2:362 

3. C. gorakhpurense R . N .  Singh ( 4 )  ;2:363 

4. C. s t a g n a l e  ( ~ u t z . )  Born. & Flah .  2: 363 

5. C . m u s c i c o l a K u t z ,  e x B o r n .  & F l a h .  (4);2:366 

27. Wollea Born. & Flah .  

Co lon ia l ;  a t t a c h e d  when young, mature c o l o n i e s  f r e e  f l o a t i n g ;  on 

submerged s o i l s  and i n  o t h e r  sha l low waters  e s p e c i a l l y  i n  paddy f i e l d s ,  

rock poo l s  e t c .  

Colony i n i t i a l l y  club-shaped, l a t e r  becoming t u t u l a r  and e longate ;  

c losed  a t  one end;  unbranched; up  t o  10  cm long. Shea ths  conf luent  to  

form a s o f t  c o l o n i a l  envelope;  each s h e a t h  enc los ing  severa l  

t r ichomes.  Trichomes s t r a i g h t  o r  curved, compactly arranged. 

Vegetat ive c e l l s  ova te ,  c y l i n d r i c a l  o r  barrel-shaped. Heterocysts  

l a r g e ,  barrel-shaped and i n t e r c a l a r y  kt  sometimes appearing terminal  

due t o  f ragmenta t ion  of  t r ichomes next  t o  a  h e t e r o c y s t .  

Reproduction by hormogones and a k i n e t e s .  Akinetes broader than 

v e g e t a t i v e  c e l l s ,  ova t e ,  s o l i t a r y  o r  i n  s e r i e s ,  ad j acen t  t o  he t e rocys t s  

o r  remote from them. 

1. Wollea sp.  
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25. Anabaenopsis: a ,  b - ( ~ 5 0 0 ) .  

27. Wollea (x 1500). 

29. Anabaena: a - A .  s p i r o i d e s  var.  c r a s s a  ( x  825); 
b - A.  a z o l l a e  (~600); c - A .  flos-aquae ( ~ 8 2 5 ) ;  
d - A.  cycadeae (x 2000). 

31. Rhaphd iops i s :  a ,  b - R. recurvata  (x  1000); 
c - R,  mediterranea ( x  1000). 

32. Plectortem wol le i  (x 600). 

33. Scytonema: a - S. simplex (x 1000) ; 
b - S. iyengari ( x  500); c - S. d i l a t a tum ( x  500); 
d - S. myochms ( x  300); e - S. hofmanni (x 500); 
f - S. o c e l l a k m  (x 500); g - S. s t u p o s u m  ( ~ 5 0 0 ) ;  
h - S. m i r a b i l e  (x 530)  i - S. multiramosum (x 1000); 
j - S. g e i t l e r i  ( x  500) 



PLATE I V  



28. Nostoc Vaucher 

C o l o n i a l ;  shape  v a r i a b l e ;  a t t a c h e d  o r  f r e e ;  or* m c i s t  r o c k s ,  w a l l s  and 

s o i l s  o r  i n  s t i l l  o r  s low f lowing  w a t e r s .  

Colony m u c i l a g i n o u s ,  g e l a t i n o u s  o r  c o r i a c e o u s  w i t h  a n  o u t e r  enve lope  o f  

ve ry  f i r m  c o n s i s t e n c y .  Young c o l o n i e s  m i c r o s c o p i c  and g lobose  t o  

ob long .  O l d e r  o n e s  ku lbose  t o  f i l i f o r m  o r  f o l i o s e  w i t h  rup tured  

marg ins  and r e a c h i n g  u p  t o  s e v e r a l  cm i n  d i a m e t e r ;  s o l i d  o r  hollow; 

d a r k  c o l o u r e d ;  f r e e  o r  a t t a c h e d .  F i l a m e n t s  a lways  u n i s e r i a t e  and 

u n b r a n c h e d ;  curved o r  much c o n t o r t e d  and e n c l o s e d  i n  a  c o p i o u s ,  t h i c k ,  

muc i lage .  S h e a t h s  sometimes d i s t i n c t ,  ht g e n e r a l l y  d i f f l u e n t .  

Trichomes t o r u l o s e ,  u n i f o r m l y  broad.  V e g e t a t i v e  c e l l s  s p h e r i c a l ,  

ba r re l - shaped  o r  c y l i n d r i c a l .  H e t e r o c y s t s  i n t e r c a l a r y  i n  o r i g i n .  

Hormogones formed by r u p t u r e  o f  t r i c h o m e s  n e x t  t o  a h e t e r o c y s t .  

A k i n e t e s  d e v e l o p i n g  i n  between h e t e r o c y s t s ;  s p h e r i c a l ,  o v a l  o r  

c y l i n d r i c a l  ; s o l i t a r y  o r  i n  s e r i e s .  

m a c u l i f o m e  Born. & F l a h .  

p u n c t i f o r m e  v a r .  populamm G e i t l .  

paludosum Kutz.  ex Born. 8 F l a h .  

l i n e k i a  v a r .  a r v e n e s e  C.B Rao 

r i v u l a r e  Kutz.  ex  Born. & F l a h .  

spongiaeforme v a r .  t e n u e  C . B .  Rao 

carneum A g .  ex  Born. & F l a h .  

e l l i p s o s p o r u m  v a r .  v i o l a c e a  

C.B .  Rao 

p a s s e  r i n i a m m  ( De No t . ) Bo r n .  

commune Vauch. ex  Born. & F l a h .  

microscopicum C a m .  ex  

Born. & Flah. 

29. Anabaena Bory 

F i i a m e n t o u s ;  f r e e  f l o a t i n g  o r  a t t a c h e d ;  i n  slow runn ing  o r  s t i l l ,  

s h a l l o w ,  f r e s h  o r  b r a c k i s h  w a t e r s .  



Filaments  solitary, o r  many and much en tangled  and enclosed i n  an  

amorphous mucilage t o  form f loccose  c o l o n i e s  ; sometimes fo  nning f ilrns 

o r  g e l a t i n o u s  expansions on moist s u b s t r a t e s ;  a  few s p e c i e s  endophytic.  

Sheaths absen t ,  o r  con f luen t  and hya l ine .  Trichomes c y l i n d r i c a l ,  

uniformly broad o r  a p i c e s  somewhat a t t e n u a t e d ;  s t r a i g h t ,  c i r c i n a t e ,  

s p i r a l l y  tw i s t ed  o r  i r r e g u l a r l y  con to r t ed  . Vegeta t ive  c e l l s  t o m  l o s e ,  

s p h e r i c a l  t o  barrel-shaped ; pseudovacuoles sometimes p re sen t .  

H e t e m c y s t s  u s u a l l y  numerous, someuhat l a r g e r  but o f  same shape a s  

v e g e t a t i v e  c e l l s ;  g e n e r a l l y  i n t e r c a l a r y  and s i n g l e .  

Eeproduct ion by homogones and a k i n e t e s .  Akinetes  round, ova te  o r  more 

r a r e l y  c y l i n d r i c a l ;  coloured o r  c o l o u r l e s s ;  smooth o r  s cu lp tu red ;  

s i n g l e  o r  i n  s e r i e s ,  and e i t h e r  a d j a c e n t  t o  o r  i n  between he terocys ts .  

1. A. s p i m i d e s  Klebahn 

var .  c o n t r a c t a  Klebahn 

2. A .  o r i e n t a l i s  var .  e l l i p s o s p o r a  

C.B. Rao 

3. A. dol iolum Bharadwaja 

4. A .  v a r i a b i l i s  va r .  k h a s i e n s i s  

( ~ h a r a d . )  F r i t s c h  

5.  A l axa  ( ~ a b e n . )  A.  B r .  

6 .  A .  f los-aquae (Lyngb.) Brab. 

7. A. o s c i l l a r i o i d e s  Bory ex 

Born. & Flah.  

8. A. cycadeae Reinke 

9. A. a z o l l a e  S t r a s b .  

10. A .  b e r g i i  

11. A. v i g u i e r i  Denis & Fremy 

12. A. h iemnymusi i  Lemm. 

30. Pseudanabaena Lau t e r b o r n  

Fi lamentous;  p l ank ton ic  i n  tanks, l a k e s  and ponds. 

F i laments  s o l i t a r y ,  m o t i l e  and showing b r i s k ,  creeping movements. 



Sheath absent .  Trichomes uni formly  broad ; c e l l s  s p h e r i c a l  t o  

c y l i n d r i c a l  tut  rounded a t  t he  ends ;  deeply  c o n s t r i c t e d  a t  c r o s s  

wal l s .  Heterocys ts  absent .  

1. P. c a t e n a t a  Lauterb. 

31. Rhaphidiopsis  F r i t s c h  & Rich. 

Fi lamentous;  p lanktonic  i n  t anks ,  l a k e s  and ponds. Fi laments  s o l i t a r y ,  

o r m o r e  r a r e l y  i n  t und le s .  Shea ths  absent .  Trichomes s t r a i g h t ,  bent 

o r  curved;  not  c o n s t r i c t e d  a t  t h e  c r o s s  w a l l s ;  a t t e m a t e d  a t  one o r  

both ends. Ends poin ted  and wi th  s o l i d  o r  g e l a t i n o u s  b r i s t l e s .  

Vegeta t ive  c e l l s  o c c a s i o n a l l y  w i t h  g a s  vacuoles .  Heterocys ts  abaent .  

Akinetes  e l l i p s o i d ,  o r  barrel-shaped and wi th  rounded ends ;  s i n g l e  o r  

i n  p a i r s  i n  t h e  middle of t he  t r ichomes.  

1. R .  cu rva t a  F r i t s c h  & Rich. 

2. R, medi te r ranea  Sku je 

32. Plectonema Thuret 

Fi lamentous;  f r e e  f l o a t l n g  o r  a t t ached  t o  submerged rocks o r  o the r  

o b j e c t s  i n  s t agnan t  o r  f lowing wa te r s ,  o r  on damp wa l l s ,  moist  s o i l ,  

t r e e  t runks  e t c .  

F i laments  i n  wooly f e l t - l i k e  masses, o r  l e s s  commonly f r e e  and 

s o l i t a ~ y ;  s t r a i g h t  o r  va r ious ly  bent ;  fa lse-branched,  branches s i n g l e  

o r  i n  p a i r s .  Sheath p r e s e n t ,  r e l a t i v e l y  t h i n ,  firm, co lou r l e s s  o r  

colou red ye l low wi th  age ; homogeneous o r  lamel la ted .  Trichomes 

u n i s e r i a t e ,  one i n  each shea th ;  c e l l s  d i s c o i d ,  c y l i n d r i c a l  o r  

barrel-shaped ; with  o r  without  c v n s t r i c t i o n s  a t  c r o s s  wal l s .  

He t e r o c y s t s  absent .  

Reproduction by hormogones and pseudohormogones. Akinetes not  h o w l .  

1. P. w o l l e i  Ferlow ex Gomont 2 :437 



Scytonema A g .  

F i l amentous ,  f r e e  f l o a t i n g  o r  a t t a c h e d  t o  submerged o b j e c t s  i n  paddy 

f i e l d s ,  t a n k s ,  ponds e t c ;  o r  on m o i s t  s o i l  s u r f a c e s ,  damp w a l l s ,  

d r i p p i n g  rocks ,  b a r k s  o f  t r e e s  e t c .  

F i l a m e n t s  f a l s e l y  branched and l o o s e l y  e n t a n g l e d  t o  form expanded 

t h a l l o i d  masses .  T h a l l u s  t h i c k ;  tomentose ,  f l o c c o s e ,  c a e s p i t o s e ,  o r  

c r u s t a c e o u s ;  brownish-green,  b lue -green ,  ye l low-green ,  g reen i sh-b lack  

o r  b lue-black.  F a l s e  b r a n c h e s  u s u a l l y  i n  p a i r s  and formed i n  between 

h e t e r o c y s t s ,  o c c a s i o n a l l y  s i n g l e  but  t h e n  n o t  a d j a c e n t  t o  a h e t e r o c y s t  

a s  i n  T o l y p o t h r i x .  S h e a t h  f i r m ;  h y a l i n e  o r  y e l l o w i s h  t o  brownish; 

homogeneous o r  w i t h  p a r a l l e l  o r  o b l i q u e  l a m e l l a e  ; l a m e l l a e  sometimes 

d i v e r g e n t  and e n d i n g  i n  wing- l ike  e x p a n s i o n s  ( =  o c h r e a e )  a t  t h e  o u t e r  

margins .  Tr ichomes u n i s e r i a t e ,  one i n  e a c h  s h e a t h ,  s t r a i g h t  . 
V e g e t a t i v e  c e l l s  q u a d r a t e  t o  s h o r t  c y l i n d r i c ,  c o n s t r i c t i o n s  sometimes 

p r e s e n t  a t  t h e  c r o s s  w a l l s .  H e t e m c y s t s  subglobose o r  

quadrangula r -g lobose ,  i n t e r c a l a r y  i n  o r i g i n  and borne s i n g l y .  

Hormogones t e r m i n a l ,  s o l i t a r y .  Pseudohormogonia p r e s e n t .  Akine tes  

formed o n l y  i n  a few s p e c i e s ;  g l o b o s e  o r  o v a t e ;  o f  same s i z e  o r  a 

l i t t l e  l a r g e r  t h a n  t h e  v e g e t a t i v e  c e l l s .  

1. S. s implex  Bharadwaja 2: 455 

2. S. stuposum ( ~ u t z . )  Borne t  2; 459 

3. S. m i l l e i  Borne t  2: 460 

4. S. javanicum ( ~ u t z . )  Borne t  2 : 461 

5. S.  i y e n g a r i  Bharadwaja 2:465 

6. S. d i l a t a t u m  Bharadwaja 2:465 

f .  m a j o r  Bharadwaja 2: 467 

7. S. o c e l l a t u m  Lyngbye ex 

Born. & Flah .  2: 467 

f .  minor Bharadwaja 2 : 468 

8. S .  guyanense ( ~ o n t .  ) Born. 8 F l a h .  2 : 469 

v a r .  p r o l i f e r a  Bharadwaja 2: 471 



4. S. varium ( K u t z . )  ex Born. & F l a h .  2 : 474 

iC. S.  mul t i ramosun v a r .  c e y l a n i c a  

Bharadwaja 2: 475 
- .  
L L .  S. hofmanni v a r .  c a l c i c o l u m  Hansg. 2:476 

v a r .  c r a s s a  Bharadwaja 2 : 478 

i2. S. pseudohofmanni Bharadwaja 2 : 478 

15. S.  t o l y p o t h r i c o i d e s  f .  t e r r e s t r i s  

Bha radwa j a 2: 479 

1;. S. g e i t i e r i  Bharadwaja 2 : 481 

-Jar.  t e n u i s  Bharadwaja 2  : 481 

i5. S. m i r a b i l e  ( D i l l w . )  Borr. 2 : 483 
. - 
.o. S. myochrous ( ~ i l l w . )  Ag. 

ex  Born. & F l a h .  2:487 

17, S.  crassum Naege l i  ex  Born. & F l a h .  2:489 

34. Toiypo t h r i x  Ku t zing 

F i l a m e n t o u s ;  f r e e  f l o a t i n g  i n  l a k e s  ponds,  t a n ~ s ,  e t c .  o r  on mois t  

r o c k s ,  mosses and l i v e r w o r t s ,  t r e e  t m n k s ,  damp w a l l s  e t c .  

F i l a m e n t s s o l i t a r y  and f r e e ,  o r  i n  s m a l l  clumps o r  t u f t s ,  o r  i n  

c a e s p i t o s e ,  c u s h i o n - l i k e ,  o r  wooly t h a l l o i d  masses ;  p r o s t r a t e  o r  e r e c t ;  

f a i s e  branched. F a l s e  b ranches  s i n g l e  c. r i e s s  commvnly r p a i r s ;  long 

and f l e x u o u s ;  u s u a l l y  a r i s i n g  n e x t  t o  a h e t e r o c y s t .  S h e a t h  g e n e r a l l y  

f i r m ,  t h i c k  o r  t h i n ,  h y a l i n e  o r  colou r e d ,  homogeneous o r  l a m e l l a t e .  

Tricnomes u n i s e r i a t e  and one i n  e a c h  s ~ l e a t h ;  growth a p i c a l ,  a p i c a l  

c e l l s  o f t e n  b r o a d e r  t h a n  o t h e r s .  V e g e t a t i v e  c e l l s  d i s c o i d  t o  c y l i n d r i c  

o r  b a r r e l - s h a p e d ,  c o n s t r i c t e d  a t  t h ~  c r o s s  w a l l s .  H e t e r o c y s t s  

q u a d r a n g u l a r ,  g l o b o s e  o r  su bglo bose ; i n t e r c a l a r y ;  c o l o u r l e s s  t o  

y e l l o w i s h ;  s i n g l e  o r  2 t o  5 i n  a s e r i e s .  

Hormogones a p i c a l  on t r i c h o m e s .  Pseudoho rmogones a l s o  p r e s e n t .  

A k i n e t e s  formed i n  some s p e c i e s ;  s p h e r i c a l  t o  e l l i p s o i d ;  s i n g l e  o r  i n  

s e r i e s .  



1. T .  t e n u i s  ( K u t z . )  Johs .  Schmidt em. 2  : 494 
2 .  T .  d i s t o r t a  v a r .  p e n i c i l l t a  

(Ag. ) Lernrn. 2  : 497 

v a r .  samoensis  W i l l e  2:497 
3. T .  p h y l l o p h i l a  W & G.S. West 2:499 

4 .  T. c e y l o n i c a  Schmidle  2: 500 

5. T .  magna Bharadwaja 2: 503 
6. T. c r a s s a  W. & G.S. West 2: 504 

35. Homeothrix ( ~ h u r e t )  K i r c h n e r  

F i i amentous ;  f r e e  f l o a t i n g  o r  a t t a c h e d  t o  a q u a t i c  p l a n t s  o r  o t h e r  

submerged o b j e c t s  i n  paddy f i e l d s ,  l a k e s ,  ponds e t c .  

F i l a m e n t s  f r e e  and s o l i t a r y  o r  a g g r e g a t e d  .to form t u f t s  o r  c r u s t a c e o u s  

o r  c u s h i o n - l i k e  t h a l l i  ; unbranched o r  o c c a s i o n a l l y  f a l s e  branched. 

S h e a t h  p r e s e n t ,  c l o s e  t o  t r i chome,  t h i n ,  f i r m ;  c o l o u r l e s s  t o  y e l l o w i s h  

brown; homogeneous o r  l a m e l l a t e d .  Trichomes u n i s e r i a t e ;  one i n  each  

s h e a t h ;  apex a t t e n u a t e d  t o  a h a i r .  H e t e r o c y s t s  a b s e n t .  

Reproduc t ion  by hormogones. A k i n e t e s  a b s e n t .  

1. H .  j u l i a n a  (Menegh.) Ki rchn .  2 :  519 

36. C a l o t h r i x  Ag. 

F i l a m e n t o u s ;  e p i p h y t i c  o r  a t t a c h e d  t o  s h e l l s ,  dead c o r a l  s t o n e s ,  dead 

l e a v e s ,  damp w a l l s ,  s i d e s  o f  d r a i n s  e t c . ,  o r  w i t h  o t h e r  a l g a e  i n  s t i l l  

o r  runn ing  wate r s .  Some s p e c i e s  p r e s e n t  i n  h o t  s p r i n g s .  

F i l a m e n t s  unbranched o r  w i t h  o c c a s i o n a l  f a l s e  b ranches ;  f r e e  and 

s o l i t a r y ,  o r  a r r a n g e d  more o r  l e s s  p a r a l l e l  t o  form c a e s p i t o s e ,  

tomentose ,  s t e l l a t e ,  p l v i n a t e  o r  p e n i c i l l a t e  t u f t s  o r  s t r a t a .  T h a l l i  

sometimes e n c r u s t e d  w i t h  l ime .  S h e a t h  m o s t l y  f i r m ,  sometimes s e e n  i n  

b a s a l  r e g i o n  o n l y ;  t h i n  o r  t h i c k ;  homogeneous o r  l a r n e l l a t e d ;  h y a l i n e  o r  

co loured .  Trichome u n i s e r i a t e ,  one i n  e a c h  s h e a t h .  V e g e t a t i v e  c e l l s  

d i s c o i d  n e a r  base ,  more c y l i n d r i c a l  h i g h e r  a p ;  a p i c a l  c e l l s  na r rower  



PLATE V 



P l a t e  ;' 

34. T o l y p o t h r i x :  a - T.  d i s t o r t a  v a r .  samoens i s  
(x 3 0 0 ) ;  b  - T. rnagna ( x  2 5 0 ) ;  c  - T .  t e n u i s  
( x 500) . 

35. Homeothrix j u l i a n a  ( x  200) .  

36. C a l o t h r i x :  a  - C. f u s c a  ( x  4 5 0 ) ;  b  - C .  b r e v i a r t i c u l a t a  
(x 350) .  

37. Rivu l a r i a  ( x  5 0 0 ) .  

38. G l o e o t r i c h i a  e c h i n u l a t a  ( a ,  b ,  x 4 0 0 ) .  

39. N o s t o c h o p s i s  l o b a t u s  ( x  575) .  

40. B r a c h y t r i c h i a  quoyi  (a, b , c ,  x  1200) .  

41. M a s t i g o c l a d u s  ( a , b , c ,  x 1 2 0 0 ) .  

42. Hapa los iphon :  a  - H .  d e l i c a t u l u s  (x 1 0 0 0 ) ;  
b - H. l u t e o l u s  ( x  350). 



and scmetimes forming a  h a i r - l i k e  p o i n t ;  c m s s  w a l l s  w i t h  o r  wi thou t  
constrictions. H e t e m c y s t s  u s u a l l y  b a s a l ,  sometimes i n t e r c a l a r y  o n e s  

a l s o  p r e s e n t ;  subg lobose  t o  h e m i s p h e r i c a l .  A few s p e c i e s  n e v e r  form 

he t e r o c y s t s .  

Reproduc t ion  by hormogones o r  a k i n e t e s .  A k i n e t e s  a d j a c e n t  t o  

h e t e r o c y s t ,  s i n g l e  o r  i n  s e r i e s .  

1. C.  f u s c a  ( ~ u t z . )  Born. & F l a h .  2  : 527 

2 .  C. e l e n k i n i i  K o s s i n s k a j a  ( 4 )  ;2:531 

3. C .  b r e v i s s i m a  G.S. West ( 4 )  ; 2 :  533 

4 .  C .  b r e v i a r t i c u l a t a  W .  & G.S. West 2:537 

5. C.  p a r i e t i n a  T h r e t  ex  Born. & F l a h .  (4);2:538 

6.  C.  weber i  Schmidle  2: 540 
7. C .  membranacea Schmidle  ( 4 )  ;2:542 

37. R i v u l a r i a  ( ~ 0 t h )  Ag. 

C o l o n i a l ;  c o l o n i e s  f r e e  f l o a t i n g ,  o r  a t t a c h e d  t o  submerged p l a n t s  o r  

o t h e r  o b j e c t s ,  o r  t o  wet rocks .  

F i l a m e n t s  i r r e g u l a r l y  f a l s e - b r a n c h e d ,  a r r a n g e d  r a d i a l l y  o r  p a r a l l e l  and 

embedded i n  a  f i r m  muci lage  t o  form s p h e r i c a l  o r  h e m i s p h e r i c a l  

c o l o n i e s .  C o l o n i e s  m i c r o s c o p i c  o r  macroscop ic ;  s o l i d  o r  hol low;  

sometimes e n c r u s t e d  w i t h  l i m e .  S h e a t h s  p a r t i a l l y  o r  whol ly  c o n f l u e n t ;  

o f t e n  d i s t i n c t  n e a r  lower  p o r t i o n  o f  t r i chome o n l y ,  homogeneous o r  

l a m e l l a t e d .  Trichomes a t t e n u a t e d  from base  t o  apex ,  f a l s e  branched 

r e p e a t e d l y  a t  b a s e ,  growth t r i c h o t h a l l i c .  H e t e r o c y s t s  b a s a l  o r  

i n t e r c a l a r y  . 
Hormogones s i n g l e  o r  i n  s e r i e s .  A k i n e t e s  a b s e n t .  

1. R i v u l a r i a  s p .  

38. Gloeo t r i c h i a  Ag. 

C o l o n i a l ;  a q u a t i c ,  f r e e  f l o a t i n g  o r  a t t a c h e d .  
F i l a m e n t s  i r r e g u l a r l y  f a l s e  branched,  a r r a n g e d  r a d i a l l y  o r  p a r a l l e l  and 

embedded i n  a s o f t  muc i lage  t o  form s p h e r i c a l  o r  h e m i s p h e r i c a l  



c o i o n i e s .  C o l o n i ~ s  m i c r o s c o p i c  o r  macroscop ic ,  s o l i d  o r  hollow. 

S h e a t h s  e v i d e n t  o n l y  n e a r  base  o f  t r i c h o m e ,  g e l a t i n i s i n g  and becoming 

c o n f l u e n t  h i g h e r  u p ;  h y a l i n e  t o  ye l low.  

Trichomes r e p e a t e d l y  f a l s e - b r a n c h e d  a t  b a s e ,  a t t e n u a t e d  from base t o  

apex ;  growth t r i c h o t h a l l i c .  H e t e r o c y s t s  s o l i t a r y  and b a s a l ,  g lobose  t o  

o v a l .  

Reproduc t ion  by hormogones and a k i n e t e s .  A k i n e t e s  c y l i n d r i c  and 

a d j a c e n t  t o  h e t e r o c y s t ,  s i n g l e  t o  a few. 

l . G .  e c h i n u l a t a  ( J . E .  s m i t h )  P. R i c h t e r  1:556 

39. Nos tochops i s  Wood em. G e i t l e r  

C o l o n i a l ;  f r e e  f l o a t i n g  o r  a t t a c h e d  t o  submerged o b j e c t s  i n  paddy 

f i e l d s ,  ponds e t c . ,  o r  i n  f l o w i n g  water. 

Coiony s p h e r i c a l  o r  s u b s p h e r i c a l  t o  i r r e g u l a r ,  m u c i l a g i n i o u s ;  s o l i d  a t  

f i r s t ,  but  l a t e r  becoming ho l low o r  expanded w i t h  marg ins  t o r n ;  young 

s t a g e s  a t t a c h e d .  F i l a m e n t s  h e t e r o t r i c h o u s ;  e r e c t  f i l a m e n t s  r e p e a t e d l y  

and i r r e g u l a r l y  branched.  S h e a t h  whol ly  c o n f l u e n t  , s o f t ,  c o l o u r l e s s  t o  

c o l o u r e d  y e l l o w  o r  brown. Trichomes u n i s e r i a t e ,  f r e e l y  branched w i t h  

one o r  two r o w s  o f  b ranches .  Branches  of two t y p e s ;  one t y p e  long  a n d  

many c e l l e d ;  o t h e r  s h o r t  and c o n s i s t i n g  o f  a  1 - 3 c e l l e d  s t a l k  and a  

t e r m i n a l  h e t e r o c y s t ,  ( = p e d i c i l l a t e  h e t e r o c y s t s ) .  H e t e r o c y s t s  t e r m i n a l  

o r  i n t e r c a l a r y ;  s e s s i l e ,  l a t e r a l  h e t e r o c y s t s  may a l s o  be p r e s e n t .  

V e g e t a t i v e  c e l l s  c y l i n d r i c a l  t o  b a r r e l - s h a p ~ d .  

Reproduc t ion  by homogoner:. A k i n e t e s  n o t  p r e s e n t .  

1. N .  l o b a t u s  Wood e m .  G e i t l e r  2 :  570 

40. Brachyt  r i c h i a  Z a n a r d i n i  

C o l o n i a l ;  mar ine  a t t a c h e d  t o  m c k s .  

Coiony h e m i s p h e r i c a l  t o  f l a t ,  g e l a t i n o u s ;  s o l i d  a t  first b u t  becoming 



nol iow l a t e r ;  Nos toc- l ike  i n  h a b i t .  F i l a m e n t s  u n i s e r i a t e ,  

h e t e r o  t r i c h o u s ,  much-branched ; branch ing  l a t e r a l ,  u s u a i l y  a t  a n g l e  o f  

a n  i n v e r t e d  - V .  S h e a t h s  c o n f l u e n t  t o  form a  h a r d ,  homogeneous o r ,  l e s s  

commoniy i a m e l l a t e d ,  muc i lage  enve lope .  B a s a l  t r ichomes p r o s t  r a t e .  

E r e c t  t r i chomes  more o r  l e s s  p a r a l l e l ,  r a d i a t i n g  outwards  and ending i n  

h a i r s .  F a l s e  b ranch ing  o c c a s i o n a l l y  p r e s e n t .  H e t e r o c y s t s  i n t e r c a l a r y ,  

b r o a d e r  t h a n  v e g e t a t i v e  c e l l s .  

Bomogones a p i c a l  on r a d i a l  b ranches .  

1. E.  quoyi (Ag . )  Born. 8 Flah .  

41. Mas t igococ ladus  Cohn 

T h a l l o i d ;  on mud, wet r o c k s  e t c .  Some s p e c i e s  t h e r m o p h i l i c .  

T h a l l u s  made u p  o f  h e t e r o t r i c h o u s  f i l a m e n t s  aggrega ted  t o  form 

g e l a t i n o u s ,  membranous o r  spongy s t r a t a ;  t h a l l i  sometimes f i r m ,  due t o  

impregna t ion  w i t h  ca lc ium c a r b o n a t e .  S h e a t h  t h i n  and firm o r  

d i f f l u e n t .  Trichomes mos t ly  u n i s e r i a t e  w i t h  b ranch ing  g e n e r a l l y  on one 

s i d e  and forming a n  ~ n v e r t e d - V  a t  b a s e ;  f a l s e  b ranch ing  a l s o  o f t e n  

p r e s e n t .  V e g e t a t i v e  c e l l s  ba r re l - shaped  t o  c y l i n d r i c a l .  H e t e r o c y s t s  

i n t e r c a l a r y ;  q u a d r a t e  o r  s p h e r i c a l  t o  e l l i p s o i d ;  s i n g l e  o r  i n  s e r i e s .  

Ho rmogones n o t  known. 

1. M. laminosus  Cohn ( 4 )  ; 2 : 5 8 0  

42. Hapalosiphon Naege l i  

T h a l l o i d ;  f r e e  f l o a t i n g ,  o r  a t t a c h e d  t o  submerged w a t e r  p l a n t s  o r  o t h e r  

o b j e c t s ,  o r  on  m o i s t  s o i l ,  damp b r i c k s  e t c .  

T h a l l u s  made u p  o f  in te rwoven  f i l a m e n t s  fo rming  c a e s p i t o s e  s t r a t a  o r  

wooly masses.  F i l a m e n t s  h e t e r o t r i c h o u s  and v a r i o u s l y  b e n t ,  n o t  

c o a l e s c e n t  l a t e r a l l y .  S h e a t h  p r e s e n t ,  u s u a l l y  c o l o u r l e s s ,  t richomes 

u n i s e r i a t e  t o  b i s e r i a t e ,  v e r y  seldom IULI l t i s e r i a t e ;  b ranches  i r r e g u l a r l y  

l a t e r a l ,  o f t e n  o n l y  on one s i d e ;  main a x e s  p r o s t r a t e ;  branches  e r e c t  



and as  broad  a s  and s i m i l a r  t o  main  a x e s  b u t  w i t h  t h i n n e r  s h e a t h s .  

F a l s e  b r a n c h i n g  a l s o  p r e s e n t .  V e g e t a t i v e  c e l l s  m o s t l y  c y l i n d r i c a l  and 

w i t h  d e e p  c o n s t r i c t i o n s  a t  t h e  c r o s s  walls .  H e t e r o c y s t s  i n t e r c a l a r y  o r  

more r a r e l y  l a t e r a l ;  o b l o n g  t o  q u a d r a t e - c y l i n d r i c a l .  

Hormogones formed m a i n l y  i n  l a t e r a l  b r a n c h e s .  Ak i r i e t e s  su b s p h e r i c a l  t o  

o  b iong  . 

1. H .  d e l i c a t u l u s  W .  & G.S. West 

2 .  H .  h i b e r n i c u s  W .  & G.S. West 

5 .  H .  i u t e o l u s  W .  & G.S. West 

4 .  H .  a d r e u s  W .  & G.S. West 

43. W e s t i e i l o p s i s  J a n e t  

F i l a m e n t o u s ;  o n  m o i s t  s o i l .  

F i l a m e n t s  h e t e r o t r i c h o u s  and w i t h  t r u e  b r a n c h i n g ,  s h e a t h s  a b s e n t .  

P r imary  f i l a m e n t s  more o r  l e s s  p r o s t r a t e ;  u n i s e r i a t e  o r  w i t h  s h o r t  

l e n g t h s  m u l t i s e r i a t e  ; s e c o n d a r y  f i l a m e n t s  e r e c t ,  m o s t l y  u n i s e r i a t e ,  

g e n e r a l l y  n a r r o w e r  t h a n  t h e  ma in  f i l a m e n t s .  H e t e r o c y s t s  i n t e r c a l a r y ;  

o  b l o n g - c y l i n d r i c a l  . 
Hormogones a b s e n t .  R e p r o d u c t i o n  by e n d o s p o r e s  formed i n  s p e c i a l  

rounded c e l l s  ( = h o r m o c y s t s )  wh ich  a r i s e  by t h e  r e p e a t e d  d i v i s i o n  o f  

d i l a t e d  terminal p o r t i o n s  o f  e r e c t  b r a n c h e s .  

1. U. p r o l i f i c a  J a n e t  ( 4 ) ; 1 : 5 9 6  

44. F i s c h e r e l l a  ( ~ o r n .  & F l a h .  ) Gomont 

F i l a m e n t o u s  o r  t h a l l o i d  ; f r e e  f l o a t i n g ,  o r  a t t a c h e d  t o  wet r o c k s ,  b a r k s  

o f  t r e e s  e t c . ,  o r  o n  damp s o i l .  

F i l a m e n t s  h e t e r o t r i c h o u s ,  l o o s e l y  o r  d e n s e l y  i n t e r w o v e n  t o  f o m  

p r o s t r a t e  t h a l l i .  S h e a t h  p r e s e n t ;  g e l a t i n o u s ;  c o l o u r l e s s  o r  y e l l o w  t o  

b rowni sh ;  t h i n  and c l o s e  t o  t r i c h o m e  i n  young f i l a m e n t s ,  much th i ckened  

i n  o l d e r  o n e s ;  homogeneous o r  l a m e l l a t e d ,  C e l l s  o f  o l d  main f i l a m e n t s  



sometimes w i t h  Gloeocapsa- l ike  s h e a t h s .  Main f i l a m e n t s  p r o s t r a t e ,  u n i -  

t o  b i s e r i a t e ;  c e l l s  s p h e r i c a l  t o  subg lobose ,  q u a d r a t e  o r  c y l i n d r i c a l ,  

u s u a l l y  l o o s e l y  a r r a n g e d .  Branches  e r e c t  and u n i s e r i a t e ;  f a l s e  

b ranch ing  sometimes p r e s e n t ;  c e l l s  n a r r o w e r  t h a n  i n  main f i l a m e n t s ,  

e l o n g a t e  c y l i n d r i c a l .  H e t e r o c y s t s  i n t e r c a l a r y  o r  l a t e r a l  ; globose  t o  

ba r re l - shaped .  

Hormogones t e r m i n a l  on e r e c t  b ranches .  A k i n e t e s  p r e s e n t  i n  some 

s p e c i e s .  

1. F. musc ico la  ( T h u r e t )  Gom. 

2. F. ambigua ( ~ a e g .  ) Gom. 

45. Stigonema Ag. 

F i l amentous ;  f r e e  f l o a t i n g ,  o r  a t t a c h e d  t o  wet r o c k s ,  t m n k s  o f  t r e e s  

e t c . ,  o r  on  m o i s t  s o i l .  

F i l a m e n t s  h e t e r o t r i c h o u s ,  i r r e g u l a r l y  branched,  b i -  t o  m u l t i s e r l a t e ,  

and a g g r e g a t e d  t o  form membranous o r  wooly, t u f t e d  o r  c u s h i o n - l i k e ,  

brownish t o  b l a c k i s h  masses .  S h e a t h  f i r m ,  c l o s e  t o  t r ichome when 

young, bu t  becoming much b r o a d e r  l a t e r ;  h y a l i n e  t o  yellowish-brown, 

brown o r  b l a c k ;  smooth o r  rough;  homogeneous o r  l a m e l l a t e ,  o l d e r  c e l l s  

sometimes w i t h  Gloeocapsa- l ike  i n d i v i d u a l  s h e a t h s .  Main a x i s  

p r o s t r a t e ,  b i -  t o  m u l t i s e r i a t e  when o l d ;  b ranches  e r e c t  ht s i m i l a r  t o  

maln a x i s .  V e g e t a t i v e  c e l l s  g l o b o s e ,  b u t  may have f l a t t e n e d  s i d e s  i n  

young t r i chomes  due t o  mutua l  compress ion ;  c e l l s  a lways s e p a r a t e  and 

s p h e r i c a l  i n  o l d e r  f i l a m e n t s .  I n t e r c e l l u l a r  c o n n e c t i o n s  sometimes 

p r e s e n t .  H e t e r o c y s t s  i n t e r c a l a r y  o r  l a t e r a l .  

Hormogones a p i c a l  on young b r a n c h e s ;  2- t o  few-ce l l ed ,  o c c a s i o n a l l y  

many-celled.  

i. S. panniforme ( ~ g . )  Born. & F l a h .  1 : 606 

2. S. o c e l l a t u m  ( D i l l w . )  

Thure t  e x  Born. & F l a h .  1 ; 607 

3. S. turfaceum ( B e r k . )  Cooke 

ex Born. & F l a h .  1 : 609 



PLATE VI 



E l a t e  V I  

A?.  W~sti~llopsis p r o l i f i c 2  (a, x 175;  b ,  x 350; 
c,d, x 500). 

44.  F l s c h ~ r e l l a  amblgua (x 500). 

45 .  St igonema panniforme (x 450).  
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INDEX TO THE GENERA 

( t h e  number r a e f e r s  t o  t h e  s e r i a l  numbers g i v e n  t o  t h ~  :=*i-ra 
i n  t h e  t e x t )  

Anabaena 29 
Anabaenopsis 25 
Aphanocapsa 4  
Aphano t h e c e  5 
A r t h r o s p i r a  13 
A u l o s i r a  ** 
B r a c h y t r i c h i a  4 
C a l o t h r i x  36 
Chroococcus 2  
Coelosphae rium 8 
C y l i n d r o s p e m m  26 
D a c t y l o c o c c o p s i s  * 
Dasygloea 18 
Dermocarpa 11 
F i s c h e r e l l a  44 
Gloeocapsa 3 
G l o e o t r i c h i a  38 
Gomphosphae r i a  9  
Hapalosiphon 42 
Homoeo t h r i x  35 
Hydrocoleum 24 
Lyngbya 20 
Y a s t i g o c l a d u s  41 
Me r ismopedia  10 

Microco leus  23 
M i c r o c y s t i s  1 
Nostoc 28 
Nos tochops i s  39 
O s c i l l a t o r i a  1 5  
Phormidium 1 9  
P l e c  tonema 32 
Porphy ros iphon  1 7  
Pseudanabaena 30 
R a p h i d i o p s i s  31 
R i v u l a r i a  37 
S c h i z o t h r i x  21 
Scytonema 33 
S p i x u l i n a  1 4  
Stigonema 45 
Symploca 22 
Synechococcus 6  
S y n e c h o c y s t i s  7 
T o l y p o t h r i x  34 
Trichodesmium 1 6  
W e s t i e l l o p s i s  43 
Wollea 27 
Xenococcus 1 2  
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