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I n t r o d u c t i o n

T h i s  key is developed from  one used on  various courses a t  th e  M a rin e  Biology 
S ta tio n , M en a i B ridge a n d  a t  D ale  F o rt F ield  C entre. T h is was based on the  
excellen t key in  K n ig h t a n d  P a rk e ’s M anx Algae (1931), w h ich  was m odified 
by  th e  inclusion o f  genera  n o t found on  th e  Isle o f  M a n  a n d  b y  th e  ad d itio n  of 
a  key to  th e  C yanophy ta . T h e  key has been fu rth e r m odified in  th e  ligh t o f 
experience gained  d u rin g  these courses a n d  expanded  to inc lude all th e  genera  
in  P a rk e ’s C heck  L ist (1953) a n d  th e  la te r am endm en ts (P arke 1956, -57, -59), 
a p a r t  from  a  few m ino r exceptions a n d  w ith  th e  m a jo r ch an g e  th a t the  
classification o f D ro u e t a n d  D aily  (1956) has been ad o p ted  for the  non- 
filam entous C yanophy ta .

T h e  basic p a tte rn  o f the  key rem ains th a t  o f K n ig h t an d  P ark e  a n d  I  am  
very  g ra te fu l for th e ir  generous perm ission to  m ake  use o f  i t  here . I  should 
also like to  th a n k  D r. M . W . P arke  an d  M r. J .  H . B a rre tt for valuab le  
suggestions a n d  criticism .

F ew  keys h av e  been m ade w ith o u t faults an d  I  should  like to  h ea r  o f any  
difficulties experienced  by  users o f th is  one o r an y  suggestions they  m ay  care 
to  m ake.

Motes on the key and its use 
T h e  te rm  “ Seaw eeds” is used in  th e  lim ited  sense of th e  four classes in  

N ew to n ’s H an d b o o k  (1931 ) (C h lo rophy ta , P h aeo p h y ta , R h o d o p h y ta  an d  
C y an o p h y ta )— a n d  from  these the  m otile  C h lo ro p h y ta  (Volvocales) a re  
om itted .

Sizes a re  g iven  for gu idance only  a n d  should  n o t b e  taken  too  literally .
A  few entries a re  given specific nam es w here a  ch a rac te r identifies one 

species o f a  genus. In  these a n d  in  all o th e r cases the  iden tifica tion  m u st be com 
p le ted  by  reference to  th e  w orks in  th e  list a t  th e  end . I f  possible, specim ens 
shou ld  be com pared  w ith  p roperly  identified  h e rb a riu m  specim ens.

In  som e genera  (e.g. Enteromorpha, Cladophora, Callithamnion, Ceramium) 
ex p e rt advice m u st b e  sought as no  ad e q u a te  tre a tm e n t is easily ava ilab le 
(in som e cases, in  fact, it  does n o t exist).

I t  is alw ays advisable to  p reserve specim ens found for fu tu re  exam ination .
M a n y  o f th e  characters given in  th e  key can  b e  observed on ly  w ith  a 

m icroscope. W hile  a  good h a n d  lens w ill help considerably , it  is u n fo rtu n a te  
th a t  m a n y  seaw eeds can n o t be iden tified  w ith  ce rta in ty  in  th e  field.

Som e g en era  a re  less likely to  concern  th e  beg inner because o f th e ir  scarcity  
o r for o th e r reasons, an d  b ranches o f th e  key w hich  lead  to  th e m  a re  set in  
ita lic  type. I n  identify ing th e  com m oner algae, therefore, these b ranches 
can  b e  g iven less a tten tio n  b u t i t  should  b e  rem em bered  th a t  q u ite  ra re  p lan ts  
m ay  occu r in  la rg e  quan tities in  lim ited  areas.
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G l o s s a r y  a n d  A b b r e v i a t i o n s  

U n fam ilia r w ords have been used in  this key a s  sparingly  as possible: w hen  
th e ir  inclusion has been  unavo idab le  they  have b een  used in  the  sense giver 
in  th e  list below.
/¿(m icron)—  a  u n it  o f le n g th = o -o o i  m m .
A ssim ilato ry— co n ta in in g  c h ro m a to p h o re s a n d  p re su m ab ly  th e  site  o f pho tosynthesis 
A xial— lo n g itu d in a lly  d o w n  th e  c en tre  o f  th e  th a llu s  
Axis— th e  m a in  stem -like p a r t  o f  a  th a llu s
Bispores— spores p ro d u c ed  in  p a irs  b y  th e  div ision  o f th e  co n ten ts  o f  a cell (B isporang ium ’ 
B ran ch in g — can be o f several types (F ig. i )

F ig . 3

Chrom atophores : A. Band shaped ( Ulothrix flacca) ( X 800) ; B. Discoid (Giffordia) ( X 3 5 0 ) 
C. L inear (Ectocarpus) ( X 3 5 0 ) ;  D. R eticulate (1Cladophora) ( X 4 0 0 ) ;  E. Stellate (Erythrotrichia

( x8oo).
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F ig . i
Branching: A. Pinnate—opposite; B. Pinnate— alternate; C. Axis with tripinnate branching 

D. Secund; E. W horled; F. Dichotomous; G. Subdichotomous.

C a rp o g o n iu m — term  for o ogon ium  in  R h o d o p h y ta  
C arp o sp o re— in R h o d o p h y ta — a  d ip lo id  spo re  p ro d u c e d  a fte r 

fe rtiliza tio n
C h a n n e lled — shaped  like  a  shallow  U  in  T .S . (Fig. 2) 
C h ro m a to p h o re  (p las tid )— bod y  w ith in  a  cell w h ich  con ta ins 

ch lo ro p h y ll a n d  o th e r p igm en ts. S h ap e  a n d  n u m b e r  often 
ch ara c te ris tic  (Fig. 3)

F ig . 2
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C o en o cy te— a  p la n t  whose th a llu s con ta ins n u m ero u s n u c le i b u t  is n o t d iv id ed  in to  
se p a ra te  cells

C o n cep tac le— c h a m b e r w ith in  a  th a llu s  o p en in g  to  th e  e x te rio r  th ro u g h  a  p o re  or 
po res a n d  c o n ta in in g  rep ro d u c tiv e  organs 

C o rtex — th e  o u te r  layers o f a  th allu s, o ften  o f  sm a ll cells
C o rtic a tio n — th e  b u ild in g  u p , o n  th e  surface  o f a  th a llu s, o f a  la y e r  o f  sm all cells e ith e r 

b y  c o r tic a tin g  filam ents w h ich  c reep  o ver i t  o r  by  cells c u t o f f  fro m  th e  su rface  cells 
(F ig. 12)

C ru c ia te —-see T e tra sp o re  a n d  Fig. 6
C y sto carp — in  th e  R h o d o p h y ta — th e  carpospores a n d  th e  d ip lo id  cells w h ich  b e a r 

th e m  (C a rp o sp o ro p h y te) to g e th e r w ith  a n y  p ro tec tin g  s tru c tu re  fo rm ed  by  the 
cells o f th e  p a re n t  p la n t (Fig. 15)

D ia .— d iam e te r
D ich o tom ous— see B ran ch in g  a n d  Fig . 1 
D iscoid— see F ig . 3
D ista l— to w ard s th e  o u term o st ex trem ity  
E c o rtic a te — w ith o u t co rtica tion  
E n d o lith ic — liv ing  w ith in  rock
E n d o p h y tic — liv ing  w ith in  th e  bod y  o f a  p la n t, genera lly  w ith o u t p e n e tra tio n  in to  

th e  cells
E n d o sp o re— in  th e  C y a n o p h y ta — spores fo rm ed  w ith in  a  cell b y  th e  d iv ision  o f  its 

e n tire  con ten ts
E n d o zo ic— liv in g  w ith in  th e  bod y  o f  a n  a n im a l (in clu d in g  th e  shell etc .)
E p ilith ic  (saxicolous)— living a tta c h e d  to  rock, stone , etc.
E p ip h y tic — liv in g  a tta c h e d  to  th e  su rface  o f a  p la n t 
E p izo ic— living a tta c h e d  to  th e  surface o f a n  an im a l
E x ospore— in  th e  C y a n o p h y ta — spore  b u d d e d  off from  th e  exposed p ro to p la s t o f  a 

cell
F a lse  b ra n ch in g — m ain ly  in th e  C y a n o p h y ta . B ran ch in g  by  o u tw a rd  g ro w th  o f ends 

o f trich o m es a fte r  a  b reakage  (Fig. 16)
F ilam e n t— a  sing le  o r  m u ltip le  l in e a r  series o f  cells (Fig. 5). I n  th e  C y a n o p h y ta , 

“ fila m en t”  m ean s a  m ucilage  sh e a th  to g e th e r w ith  th e  trich o m e(s) i t  co n ta in s 
F ilifo rm — th rea d -lik e ; n a rro w ly  cy lind rica l 
F o rc ip a te — in cu rv e d  like  th e  jaw s o f p in ce rs (F ig. 12)
F ro n d — a  leaf-like p o rtio n  o f a  th a llu s
H a i r — e lo n g a ted  colourless cell o r series o f  cells p ro jec tin g  from  a  th a llu s  
H e te ro cy st— a  cell o f  a  C y a n o p h y ta n  trich o m e  e ith e r in te rc a la ry  o r b asa l an d  

d ifferin g  fro m  th e  o th e r cells; o ften  th ic k e r w alled  a n d  yellow ish  (F ig. 16) 
H o rm o g o n e  (H o rm o g o n iu m )— in  th e  C y a n o p h y ta — a  sh o rt section  o f  a  trich o m e 

w h ich  becom es d e tach ed  a n d  m oves aw ay  o u t o f  th e  sh e a th  to  a c t as a n  o rg a n  of 
v eg eta tiv e  p ro p a g a tio n  

H y p o th a lliu m — b a sa l layers o f  cells in  th e  e n cru stin g  C o ra llin aceae  (Lithothamnium  etc.) 
w h ich  c a n  b e  d iffe ren tia ted  fro m  th e  u p p e r  reg ion  (P e rith a lliu m ) o f  u p w ard ly  
d irec te d  filam en ts (see Fig. 11)

In te rc a la ry — in serted  a t  a  p o in t a lo n g  a  th a llu s  (Figs. 4  a n d  16); n o t te rm in a l o r basal 
L a m in a — fla t e x p a n d e d  p o rtio n  o f a  thallu s 
L in e a r— long  a n d  n a rro w  (Fig. 3)
L .S .j—lo n g itu d in a l section
M e d u lla — th e  in n e r  cells of a  th a llu s ; u su a lly  colourless
M id rib — th ic k e n ed  reg ion  ex ten d in g  lo n g itu d in a lly  dow n  th e  m id d le  o f  a  f la t frond  
M o n o sip h o n o u s— a  filam en t com posed  o f a  single row  o f cells (F ig. 5)
M o nospore— a  n o n -m o tile  spore  b o rn e  singly in  a  cell (M o n o sp o ran g iu m ) w h ich  is 

u su a lly  e n la rg ed
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M u ltiseria ta— com posed o f  m o re  th a n  one ro w  o f  cells (F ig . 4)
N e m ath ec iu m — re p ro d u c tiv e  o rg an  consisting  o f a  closly p ack ed  m ass o f parallel 

filam ents, b earin g  spores a n d  fo rm ing  a  p u stu le  on  th e  th a llu s  
N o d e— a  jo in t :  in  th is  key , th e  ju n c tio n  b e tw een  a d ja c e n t  cells o f a  m onosiphonous 01 

segm ents o f a po lysiphonous filam en t o r b e tw een  a rticu la tio n s  in  a  p la n t  likt 
Lomentaria (Fig. 12)

O o g o n iu m — a  cell whose con ten ts fo rm  one o r  m o re  n o n -m o tile  fem ale  gam etes (ova) 
O p p o s ite—see B ranch ing
O stio le— a  pore  o p en in g  in to  a  concep tac le , cystocarp  e tc.
P a p illa ry — nipple-like
P a ra s ite— organism  liv ing  u p o n  o r w ith in  a  p la n t o r a n im a l a n d  o b ta in in g  n o u rish 

m e n t from  its host. P a ra sitic  a lg ae  o ften  colourless 
P a rap h y ses— sho rt filam en ts o r  b ran ch es associated  w ith  sp o ran g ia  
P a re n ch y m a — an  u n d iffe re n tia te d  tissue o f  th in  w alled  cells
P e rice n tra l— cells in  a  po lysiphonous filam en t su rro u n d in g  a  c en tra l one a n d  orig inating  

b y  division fro m  i t  (F ig. 5)
P erio stracu m — th in  o u te r h o m -lik e  lay e r o f  a  m ollusc shell 
P e rith a lliu m — see H y p o th a lliu m  
P in n a te — see B ranch ing
P lu riJocu lar sp o ran g iu m — a  sp o ran g iu m  fo rm ed  from  a  cell o r  series o f cells subdivided 

b y  walls in to  sm all ch am b ers  each  c o n ta in in g  a  single zoospore  (F ig. 4)
P o la rity — a  d is tin c t d ifference  b e tw een  o p p osite  ends (e.g. b e tw een  base  a n d  apex) 
Po lysiphonous— a  m u ltise ria te  f ilam en t d e riv ed  from  a  m o n osiphonous o n e  b y  long

itu d in a l div ision  o f th e  cells (Fig. 5)

F ig . 4  (a b o v e , left)

Plurilocular sporangia : A. Stalked, lateral, elongated (Ectocarpus, etc.) ; A, C, D. M ultiseriate 
B, U niseriate  (Myrionema) ; C. In tercalary  (Pylaiella) ; D . Ovoid—pointed (Giffordia) . (All x  100)

F ig . 5  (above, right)

Monosiphonous and Polysiphonous organization : A. Monosiphonous filament ; B. Polysiphonou: 
filam ent w ith central siphon ( =  cell) surrounded by a  ring of pericentrals (e.g. Polysiphonia) 

C. Polysiphonous filam ent w ithout an  obvious central siphon (e.g. Sphacelaria).

Propagule (Propagulum )— portion o f  a thallus specially developed w hich, becoming 
detached, acts as an organ o f  vegetative propagation (Fig. io )

P .S .— plurilocular sporangium  (— a)

[ 4 ]
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P seu d o p a ren c h y m a — m ass o f closely p a ck e d  filam en ts g iv ing  th e  a p p ea ran c e  o f 
p a re n c h y m a

P y re n o id — sm all, ro u n d  or ir reg u la rly  sh ap ed , h ig h ly  re frac tiv e  b o d y  in  a  ch ro m a to - 
p h o re ;  p ro te in aceo u s b u t  enveloped  in  s ta rch , s ta in in g  d a rk ly  in  io d in e  

P y rifo rm — p ear-sh ap ed
R a m u lu s— a sm all b ra n c h ; n o rm ally  refers to  th e  sm allest b ran ch es o f a  p lan t, 

especially  w h e n  these a re  o f un ifo rm  size, fo rm  o r d is tr ib u tio n  
R e ce p ta c le — p o rtio n  o f a  thallu s in  w h ich  conceptacles a re  c o n cen tra ted  
R e cu rv e d — b e n t back  
R e tic u la te — n e t like, p e rfo ra ted  (Fig. 3)
R h iz o id — ro o t like  o u tg ro w th  fro m  a  cell
R h izo id a l— ro o t like  ; a  rh izo idal filam en t is o f  ir re g u la r  d iam e te r , sinuous, often  d o w n 

w a rd ly  d ire c te d  a n d  freq u en tly  colourless 
S ecu n d — b o rn e  in  a  row  on one side  on ly  o f  a  b ra n c h  e tc ., like th e  te e th  o f  a  com b

(F ig . 0
S e p tu m — a  cross w all
Sessile— b o rn e  d irec tly  on th e  th a llu s w ith o u t a n  in te rv en in g  sta lk
S h e a th — a  la y e r  o f  m ucilage  ro u n d  a  th a llu s , esp. ro u n d  a  trich o m e  o r  trichom es o f  the 

C y a n o p h y ta . M a y  be easily  seen w h e n  dense o r co lo u red  b u t  i f  ten u o u s c an  be  
d e m o n s tra ted  by  m o u n tin g  in  w a te r  c o n ta in in g  fine p a rtic les su ch  as In d ia n  ink 

S im ple— u n b ra n c h e d  
Sorus— g ro u p  o f sp o rang ia
S p o ra n g iu m — cell in  w h ich  spores a re  p ro d u c ed  
S te lla te— sta r-sh ap e d  (Fig. 3)
S tipe— stem -like  p o rtio n  o f a  th a llu s  b e a r in g  a  lam in a  
S tip ita te — h a v in g  a  stipe
S u b d ich o to m o u s— b ra n ch in g  in te rm ed ia te  be tw een  a lte rn a te  a n d  d icho tom ous (Fig. 1) 
T e tra h e d ra l— see Fig . 6
T e tra sp o re — in  R h o d o p h y ta  (an d  D ic ty o ta le s)— spores p ro d u ced  by  th e  m eiotic  

d iv ision  o f  a  te trasp o re  m o th e r cell (T e trasp o ran g iu m ) to  give fo u r cells. 
D ivision  is o f th re e  kinds, as show n in  Fig. 6

F ig . 6
Division of tetrasporangia :

A. Cruciate
B. Zonate
C. T etrahedral (All X500)

T e tra sp o ro p h y te — d ip lo id  p la n t in  w h ich  te trasp o res a re  p ro d u c ed  
T h a llu s— a  p la n t  b o d y  n o t d iffe ren tia ted  in to  ro o t, stem , le a f  etc.
T ric h o m e — in th e  C y a n o p h y ta— a  co n n ec ted  l in e a r series o f cells w h ich  m ay  be 

m u ltise r ia te  o r, m o re  usually , u n ise ria te  (Fig. 16)
T .S .— tran sv erse  section
U n ilo c u la r  sp o ran g iu m — sp o ran g iu m  fo rm ed  from  a  single cell, n o t d iv id ed  b y  cross 

w alls a n d  co n ta in in g  one or m o re  m o tile  o r  n o n -m o tile  spores. T h e  site  o f  m eiosis 
in  th e  P h a e o p h y ta  

U n ise ria te— com posed  o f a  single ro w  o f  cells 
U .S .— u n ilo c u la r  sp o ran g iu m
W h o rl— a  ra d ia tin g  r in g  of b ran ch es, sp o ran g ia  etc. g iven  off a t  th e  sam e level 
Z o n a te — see T e tra sp o re  
Z oospore— m o tile  flage lla ted  spore
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R e c o g n i t i o n  o f  t h e  C l a s s e s  
C h l o r o p h y t a  (G reen  A lgae) : c e llu la r o r  coenocytic , th e  co lo u r o f th e  leaves o f  

h ig h er p lan ts , cells w ith  p ig m en ts  in  c h ro m a to p h o res .
P h a e o p h y t a  (Brown A lgae) : c e llu la r, g o ld en  b ro w n  to  very  d a rk  b ro w n , p igm en ts 

in  ch ro m a to p h o res. F ilam en to u s o r  m assive  th alli.
R h o d o p h y t a  (R ed  A lgae) : ce llu la r. In  shade , in  d eep  w a te r  (an d , in  w in ter, 

e lsew here), co lo u red  fro m  c lear b r ig h t  red  to  d a rk  red d ish  p u rp le , 
b u t  b r ig h t su n lig h t b leaches th e  r e d  p ig m en ts  a n d  co lo u r th en  
becom es lig h t b ro w n  o r s traw  y e llo w — lig h te r  th a n  P h aeo p h y ta . 
P lan ts  w ith  s tra w  co lo u red  u p p e r  p a r ts  a n d  d a rk  bases a re  very 
likely to  b e  R h o d o p h y ta . P igm en ts in  ch ro m ato p h o res. 

C y a n o p h y t a  (B lue-green A lgae) : ce llu la r, cells u su a lly  sm all. C o lo u r d a rk  b lue- 
g reen , occasionally  p u rp le  o r redd ish . N o  ch ro m ato p h o res— colour 
diffused th ro u g h  cell co n ten ts. In d iv id u a l p lan ts  sm all b u t  often 
p re sen t in  la rg e  n u m b ers  co v erin g  extensive  areas.

C h l o r o p h y t a

1. V ery  sm all u n ice llu la r  o r filam en tous p lan ts , m icroscop ic  ex cep t w hen
filam en ts a re  u n ite d  in to  v e ry  th in  sheets o r in to  sm a ll (u p  to  2 m m . d ia.) 
discs o r cushions. C reep in g  filam en ts som etim es b e a r in g  e rec t b ran ch es  up 
to  a  few m m . long. O n  o r w ith in  p la n ts  o r an im als , less freq u en tly  on  rock, 
shells etc.

P lan ts  o f  m acroscopic  size, in d iv id u a ls  b e in g  visib le to  th e  n ak ed  eye or, if  
very  sm all o r  v e ry  finely  filam en tous, th en  p re sen t in  easily  seen masses

2. Bearing bristle-like hairs on at least some cells (Fig. 7)
W ith o u t bristle-like  ha irs

3. On rock or similar substrata
U p o n  o r w ith in  p lan ts  o r an im als

4. Plants uniseriate when young; becoming multiseriate, irregularly cylindrical and solid
later. Cells in surface view embedded in a colourless matrix, in obvious groups, more 
or less rectangular and with their walls orientated longitudinally and transversely 
(Fig. 8 ). Attachment to the substratum always by means o f  rhizoids G a y e lla

Thallus a compact sheet or disc one cell thick form ed offilaments growing closely together, 
the filamentous structure being obvious only at the periphery P se u d e n d o c lo n iu m  

Thallus a single large thick walled cell attached to the substratum by a long tapering

2 0
«5
3
4
5

colourless stalk C o d io lu m  p u sillu m "

F ig . 7
Bristle-like hairs of Chaetophorales: A. Bolbocoleon- 

B. Ochlochaete. (Both X250.)

F ig . 8

Surface view of edge of thallus of 
Prasiola and Gayella (X300).
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A Key to the Genera o f  the B ritish  Seaweeds

5. P la n ts  u n ice llu la r 6
Plants filamentous

6. E n d o p h y tic  
Epiphytic

7. T h a llu s  a  single larg e  spherica l o r ovo id  cell em b ed d ed  am o n g st th e  cells o f
various la rg e r  a lgae  (e.g. Dilsea, Polysiphonia) o r  in  Zostera

C h lo r o c h y tr iu m
T h a llu s  a  sing le  larg e  ovoid cell g row ing  am o ngst filam en ts o f  Petrocelis an d  

a tta c h e d  to  th e  su b s tra tu m  by  a n  e lo n g a ted , tap e r in g , colourless stalk
C o d io lu m  p e tr o c e lid is *

8. Plant a single elongated cell attached to the surface o f  various algae by a stalk expanding
into a small disc at the base C h a r a c iu m

Plant a single spherical cell sometimes slightly pointed at the base, sessile on algae (esp. 
R h izo c lo n iu m ) S y k id io n

9. Filaments creeping in the walls o f  polyzoa— F lu stra , M e m b ra n ip o ra  etc.
E p ic la d ia

In  the shells o f  molluscs io
Elsewhere 11

10. Generally in empty shells. Filaments o f  irregularly shaped cells and all growing inside
the substance o f  the shell, some penetrating deeply so that all the shell may be affected. 
Sporangia the only portions which are exposed G o m o n tia

Filaments creeping in the periostracum o f  living marine snails and never penetrating the 
calcareous portion o f  the shell. Producing short, pointed branches which extend to the 
surface T e lla m ia

Filaments coenocytic with occasional septa. Growing within empty mollusc shells
O s tr o b iu m

11. Epiphytic. Filaments united into definite discs, sheets or cushions 12
Endophytic. Filaments occasionally united into masses in various red algae, Fucus and

Z o stera  E n to c la d ia
12. Discs o f  creeping filaments whose cells give rise to erect filaments, producing a thallus

several cells thick, at least in the central part. One pyrenoid in each cell 13
Discs one cell thick throughout, up to 2 mm. in dia. Z oosPores form ed from  cells in the

centre 14
13. D isc  with rhizoids in the central part attaching it to the substratum. Z°°sPores produced

in the end cells o f  erect filaments P s e u d o p r in g s h e im ia
D isc without rhizoids below P se u d u lv e l la

14. Cells with more than one nucleus;  without pyrenoids U lv e lla
Cells with one nucleus, 1-4 pyrenoids P r in g s h e im ie lla

15. Thallus coenocytic, consisting o f  swollen multinucleate elements connected by rhizoidal
filaments and bearing long hairs. Endophytic in  E n te ro m o rp h a  B la s to p h y s a

Filaments o f  cells, more or less united into discs or cushions 16
Filaments o f  cells, not united into discs etc. 18

16. Filaments united into a disc, bearing closely packed erect filaments tapering to end in long
hairs P il in ia  f

Cells not in obvious erect filaments; numerous hairs borne on the surface, not cut o ff from  
the parent cells 17

17. Thallus an irregular disc (see F ig . 7) O c h lo c h a e te
Thallus hemispherical or globular C h a e to b o lu s

* C od io lu m  n o w  c o n s id e re d  to  b e  s tag e s  in  th e  life  h is to r ie s  o f  v a r io u s  m e m b e rs  o f  th e  
C la d o p h o ra c e a e .

t  r e c e n t ly  sh o w n  to  b e  id e n t ic a l  w ith  K old erup ia  o f  th e  P h a e o p h y ta .

[ 7 ]
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W .  E i f i o n  J o n e s

¡8. Creeping filaments bearing hairs with swollen bases which are divided by a wall from  
the parent cells (see F ig . 7) B o lb o c o le o n

Creeping filaments with short (often unicellular) erect branches which bear hairs without 
swollen bases and not cut o fffrom  the parent cells A c r o c h a e te

Creeping filaments without erect branches, hairs arising directly fro m  cells o f  filaments 
without cross walls at their bases 19

19. Never more than one hair on any cell E c to c h a e te
Up to 3 hairs on any cell, hairs often twisted and intertwined P h a e o p h ila

20. T h a llu s  flat o r cy lin d rica l, consisting  o f 1 o r  2 lay ers of cells 21
T h a llu s  filam entous, consisting  o f  n u m ero u s  cells 27
T h a llu s  o f  coenocytic  filam en ts w h ich  m a y  b e  s im ple  o r b ra n c h e d  o r b u ilt  up

in to  m assive spo n g y  stru c tu re s. E p ip h y tic  o r  ep ilith ic  25
21. T h allu s  flat, a t  least in  p a r t ,  a n d  1 cell th ick  22

T h a llu s  flat, 2 cells th ick  23
T h allu s  tu b u la r , w a ll o f  tu b e  1 cell th ick , b ra n c h e d  o r  u n b ra n ch e d , cy lind rica l

o r fla tten ed  24
22. T h allu s  tu b u la r  w h en  y o u n g , sp littin g  to  fo rm  a  d e lica te  m em b ran e  1 cell

th ick , cells ir re g u la r ly  a rra n g e d  M o n o s tr o m a
T h allu s  often  s tip ita te . C ells o f  th a llu s  in  g roups, m o re  o r  less rec tan g u la rly  

a rra n g e d , resem b lin g  th e  s tre e t p la n  o f  a  m o d e rn  c ity . (F ig. 8 ). U p p e r 
litto ra l p lan t— often  in  n itro g e n -ric h  p laces P r a s io la

23. T h a llu s  b ro a d , fla t th ro u g h o u t, th e  2 cell layers q u ite  in sep arab le  U lv a  
T h a llu s  m u ch  longer th a n  b ro a d , tu b u la r  a t  th e  ex trem e  base a n d  som etim es

th e  edges, th e  2 cell layers b e in g  sep a rab le  (w ith  som e difficulty!)
E n te r o m o r p h a  lin z a

24. Thallus gelatinous, usually unbranched; composed o f  rounded cells separated by thick
walls and occurring singly or in groups o f  2  or 4, and arranged in longitudinal, well 
separated rows C a p so s ip h o n

T h allu s  b ra n c h e d  o r u n b ra n c h e d , c y lin d rica l o r  com pressed ; cells in  surface 
view  iop, to  30p, long , a r ra n g e d  ir reg u la rly  o r  som etim es in  lon g itu d in a l 
rows, closely p ack ed  to g e th e r E n te r o m o r p h a

T h allu s sm all (less th a n  io  cm . long) b ra n c h e d  o r u n b ra n ch e d . Cells in 
surface view  n o t a rra n g e d  in  a n y  re g u la r  p a tte rn  a n d  fro m  3p, to  7p. long

B lid in g ia  m in im a
25. T h a llu s  30p. to  350p. th ick  (often  a b o u t ioop.) a n d  sp a rin g ly  b ran ch ed . N o t

o rg an ized  in to  a  m o re  co m p lex  th a llu s— freq u e n tly  fo rm in g  a  d a rk  green ,
velvety lay e r o n  m u d  etc. V a u ch er ia *

M assive spongy  p la n ts  fo rm ed  o f in te rw o v en  coenocytic  filam en ts w h ich  b e a r 
c lub -shaped  b ran ch es  w h ic h , closely p ack ed , form  th e  o u te r  lay e r o f  the  
thallus. E ith e r  m u c h  b ra n c h e d  o r, v e ry  occasionally , fo rm ing  cushions on 
rock C o d iu m

T h allu s  obviously  filam en to u s to  th e  n ak ed  eye 26
26. T h a llu s  consisting  o f m a in  axes b e a rin g  la te ra l, m ore  o r less p in n a te  b ranches

a n d  aris ing  fro m  c reep in g  b asa l filam ents. Cross walls fo rm in g  on ly  a t  th e  
bases o f  b ran ch es w hen  re p ro d u c tio n  occurs B r y o p s is

Thallus o f  very thin filaments in tufts, sparingly branched. Occasionally septa at branch 
bases. Sporangia swollen and borne laterally on short stalks D e r b e s ia

27. A ll filam ents u n ise ria te , b ra n c h e d  o r u n b ra n c h e d  28
A t least som e filam en ts m o re  th a n  1 cell th ick  34

* Actually a  m em ber erf the  class X anthophy ta  b u t included here for convenience.

[ 8 ]



A  Key to the Genera o f  the B ritish  Seaweeds

28. S e p a ra te  filam en ts visible to  th e  n a k ed  eye, b ra n c h e d  o r  u n b ra n ch e d .
C om posed  o f larg e  “ cells”  (ac tu a lly  coenocytic  segm ents) w ith  re ticu la te  
ch ro m a to p h o re s  an d  h a v in g  a  3 -lay ered  cell w all, th e  o u te r  lay e r tak in g  no 
p a r t  in  sep tu m  fo rm atio n  (see F ig . 9) 29

F ilam e n ts  m icroscopically  fine, u n b ra n c h e d , slim y to  th e  to u ch , cell walls 
n o t as in  F ig . 9. 1 u n d iv id ed  c h ro m a to p h o re  in  e ac h  cell 33

29. F ilam en ts  b ra n ch e d  30
F ilam en ts  u n b ra n c h e d  32

30. F ilam e n ts  c o n to rted  a n d  in te rtw in ed , fo rm in g  u n a tta c h e d  m asses. B ranches
sh o rt (u p  to  3 cells) hooked , g en era lly  th in n e r  th a n  th e  rest o f  th e  filam ent 
a n d  som etim es very  scarce R h iz o c lo n iu m

A ll b ra n ch e s  o f  s im ilar fo rm  w ith o u t rh izo id a l b ran ch es  a n d  n o t fo rm ing  
spo n g y  m asses. E p ip h y tic  or ep ilith ic . G ro w th  a p ic a l C la d o p h o r a

W ith  som e b ran ch es, especially  in  th e  low er p a r ts  o f  th e  p la n t , recu rv ed , 
tw isted  a n d  p a le  coloured  a n d  se rv in g  to  b in d  th e  filam en ts in to  a  spongy 
m ass. In te rc a la ry  g ro w th  fre q u e n t 31

3 1. L ig h t g reen , tu fted , seldom  as m u c h  as 5 cm . long, u su a lly  ep ip h y tic
S p o n g o m o r p h a

D a rk  g reen , each  p la n t fo rm in g  a  n u m b e r  o f se p a ra te  tufts, com posed of 
in te rtw in ed  filam ents b o u n d  to g e th e r b y  rh izo id a l b ran ch es, rope-like  a t 
th e  base a n d  sp read in g  d is ta lly  A c r o s ip h o n ia  c e n tr a l is

32. F ilam e n ts  firm  to  th e  to u ch , e ith e r very  s tiff  a n d  a tta c h e d  by a  b asa l cell to
rock  (singly o r  in  c lum ps o f  a  few  filam ents) o r  in te rtw in ed  in  u n a tta c h e d  
m asses. In d iv id u a l cells re g u la rly  c y lin d rica l o r b a r re l  sh ap ed  a n d  often 
v isib le  to  th e  n aked  eye C h a e to m o r p h a

F ilam en ts  soft to  th e  touch , a tta c h e d  to  rock  o r o th e r a lg ae  in  dense clum ps.
Cells often  irreg u la r  in  len g th , som e b e in g  sh o rte r  th a n  b ro a d  U r o sp o r a

33. E a c h  cell w ith  a  single b a n d  sh ap ed  c h ro m a to p h o re  p a r tia lly  en circ lin g  the
cell (F ig. 3a ). Cells often sh o rte r  th a n  b ro a d  U lo th r ix

Each cell with a single plate-like chromatophore. Filaments short and very prone to 
fragmentation into component cells S tic h o c o c c u s

34. F ilam e n ts  o f  u n ifo rm  w id th , spa rin g ly  b ra n c h e d  o r  u n b ra n c h e d  consisting
o f  2, occasionally  4  row s o f cells fo rm ed  by  th e  lo n g itu d in a l d iv ision  o f  th e  
cells o f  an  o rig in a lly  u n ise ria te  fila m en t a n d  so p laced  re g u la rly  side  by 
side  P e r c u r s a r ia

F ilam e n ts  b ra n ch e d , several cells th ick , ra th e r  v a ria b le  in  w id th , cells in  
lo n g itu d in a l row s b u t n o t p lac ed  re g u la r ly  side  b y  side  E n te r o m o r p h a

P h a e o p h y t a

A. F ilam en to u s  p lan ts , m acroscop ic  o r m icroscopic, filam ents c reep in g  o r erect
a n d  e n tire ly  m onosiphonous 1

B. F ilam e n to u s  p lan ts  a t  least p a r tly  po lysiphonous, w ith  cells in  th e  po lysiphonous
p a r ts  re g u la rly  a rra n g e d  in  tran sv erse  rows, excep t w here  covered  by 
su b seq u en t co rtica tio n  2

C . F o rm in g  easily  seen crusts o r  cushions on  rock 32
D . T h a llu s  e n tire ly  o r largely  ho llow , d is ten d ed  in to  sp h e rica l o r ir re g u la r  sacs or

tu b u la r  38
E . T h a llu s  n o t  o rg an ized  in an y  o f th e  above  w ays. I f  filiform  o r filam entous,

th en  n o t as in  A , B o r G 43
i . P la n ts  m acroscop ic  w ith  e rec t filam en ts obvious a n d  th e  d o m in a n t p a r t  o f the

thallu s 18
P la n ts  sm all, o ften  o f m icroscopic  size, e rec t filam ents n o t m o re  th a n  a  few 

m m . lo n g , som etim es absen t. E p ip h y tic , e n d o p h y tic  o r  endozoic  3
(E. continued overleaf )
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W .  E i f i o n  J o n e s

P lan ts  w ith  n u m ero u s u n b ra n c h e d  assim ila to ry  filam en ts  (n o t colourless 
h a irs) visible to th e  n a k ed  eye, b u t  u su a lly  less th a n  2 cm . long. E p ip h y tic , 
in  tufts like sm all sh av in g  b rushes o r  occasionally  in  m o re  extensive cushions 
(as on Himanthalia) 14.

2. P la n ts  m u ch  b ra n ch e d  a n d  ra th e r  stiff. B ranches a n d  filam ents m ostly  en d in g  
in  larg e  ap ica l cells. L o n g itu d in a l d iv ision  o f cells b eh in d  th e  a p ex  p ro 
d u c in g  a  v ery  re g u la r  p o lysiphonous th a llu s  w ith  re g u la r  b ran ch in g . 
C o rtica tin g  filam en ts m ay  ob scu re  th e  s tru c tu re  in  th e  o ld er p a rts , w hen 
it c an  still be  seen in  th e  b ran ch es. Som etim es w ith  p ro p agu les (F ig. io ) 29 

P la n ts  b ran ch ed  o r  u n b ra n c h e d , p a r tly  m ono sip h o n o u s o r a lm ost en tire ly  
po lysiphonous excep t fo r ex trem e  ends o f  filam en ts  (Fig. 5), in  w h ich  case 
w ith o u t large ap ica l cells 25

F i g . 9

Cell wall structure of Cladophorales, showing 
layering and a cross wall formed only from 

the inner layer ( X 500).

F ig . io

Propagule on Sphacelaria ( X 200).

Creeping filaments entirely or mainly endophytic or endozoic
C reep in g  filam ents e p ilith ic  o r  e p ip h y tic , som etim es w ith  som e p e n e tra tio n  

in to  th e  host, o ften  a g g reg a ted  in to  discs, cushions o r p a tch es  u p  to  2 m m . 
in  d iam ete r

C reep in g  filam ents w ith  c h ro m a to p h o re s , e ith e r se p a ra te  o r agg reg a ted  into 
discs (Fig. 3) n e v er m o re  th a n  2-3 layers th ick , a n d  b e arin g  e rec t filam ents 

Forming globular gelatinous cushions up to to 2 mm. across on C h o n d ru s composed o f  
branched filaments with inner cells elongated and outer ones broader and ovoid. P .S. 
and U .S. C o r y n o p h la ea

Forming gelatinous cushions on C h o rd a , S auv ag eau g lo ia  and A scophyllum  with 
tufts o f  unbranched assimilatory filaments arising from  a central mass o f  branched 

filaments. P.S. in tufts, uniseriate (F ig . 4) ;  U .S. absent M ic r o c o r y n e
M icroscopic  tufts o f  u n b ra n c h e d  filam en ts  a n d  h a irs  a ris in g  fro m  a  m ass o f 

colourless cells fro m  w h ich  rh izo id a l filam en ts p e n e tra te  th e  host. P .S . a n d  
U .S . basa l a n d  la te ra l M y r ia c tu la

Forming brown spots on G ra c ila r ia  com pressa  and G . fo liifera ; with a mucilaginous 
mass o f  branched external filaments and deeply penetrating endophytic filaments without 
obvious basal layer at the surface C y lin d r o c a r p u s  m ic r o s c o p ic u s

Erect filaments with 1 plate-like chromatophore in each cell. Creeping filaments forming  
a more or less compact disc never more than 1 cell thick. P .S . multiseriate (Fig. 4). 
Usually epilithic C o m p so n e m a
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6.

7 -

8 .

9 -

io.

l í .

1 2 .

13 -

14.

15-

Creeping filaments united into a disc bearing numerous short closely packed erect filaments 
which end in apical hairs K o ld e r u p ia

Creeping filaments very straight and radially arranged. Bearing large, transparent 
elongated cells (“  ascocysts”) on both creeping and erect filaments A s c o c y c lu s

W ith o u t ascocysts, several ch ro m a to p h o re s  in  each  cell 6
Chromatophores linear (Fig. 3 ) ;  creeping filaments form ing a basal layer at least in part 

two or more cells thick. P.S. multiseriate 7
C h ro m ato p h o res  discoid (F ig. 3), basa l lay e r u sually  1 cell th ick  8
Erect filaments branched; hairs and sporangia lateral (F ig. 4) or terminal on these 

branches but occasionally on the basal layer H e c a to n e m a
Erect filaments unbranched. Hairs and sporangia not lateral, but arising fro m  the basal 

layer on short stalks o f  1 or more cells C h ilio n e m a
C reep in g  filam ents b earin g  e rec t b ran ch es, P .S . u n ise ria te  o r  m u ltise ria te  

(F ig. 4 ), sessile or sta lked  9
B asal c reep in g  filam ents w ith o u t e rec t b ran ch es  o th e r th a n  colourless hairs.

P .S . fo rm ed  from  single, sligh tly  en la rg ed  v eg eta tiv e  cells. E p ip h y tic  on 
v arious a lg ae  P h a e o s tr o m a

P .S . u su a lly  u n ise ria te  io
Erect branches 1-3 mm. long. P .S. multiseriate, ovoid or somewhat elongated, sessile, 

lateral on erect branches or basal filaments K iitz in g ie l la
B asal lay e r o f ra d ia tin g  filam ents closely p ack ed  a n d  w ith  a  sh o rt e rec t b ran ch  

fro m  every  cell, the  longest b ran ch es in  th e  cen tre  o f th e  th allu s. E p ip h y tic , 
n o t p e n e tra tin g  host M y r io n e m a

C ells o f  basa l lay e r each  b e a r in g  e ith e r an  e rec t b ra n c h  o r a d o w nw ard- 
g row ing  rh izo id a l b ra n ch  w h ich  p e n e tra te s  th e  host, Dumontia incrassata

U lo n e m a
Creeping filaments endophytic in C a rp o m itra . U.S. ovoid, terminal or lateral on 

irregularly branched erect filaments 1-2 mm. long with a fe w  discoid chromatophores 
in each cell. P .S. not recorded S p h a c e lla

Creeping filaments endozoic in A lc y o n id iu m  or F lu s tra  E n d o d ic ty o n
Endophytic in various algae often with erect branches emerging fro m  the surface o f  the host 12 
Endophytic in L am in a ria  sac ch a rin a , with branched erect filaments up to 1 cm. long 

bearing uniseriate P.S. (F ig. 4 ) . 2 or 3  band shaped chromatophores (Fig. 3) in each 
cell L a m in a r io c o la x

Creeping filaments with 1 or 2 plate-like chromatophores in each cell. P .S . o f  up lo 5 
cells sessile on creeping branches. U .S. little larger than vegetative cells terminal on 
short erect branches. Epiphytic, form ing small brown spots on P o rp h y ra  or 
P o ly sip h o n ia  M ic r o s y p h a r

Creeping filaments bearing erect branches. P .S. multiseriate (F ig. 4) 13
Creeping filaments o f  irregular cells bearing erect branches o f  similar cells which seldom 

penetrate the surface o f  the hosts or have a fe w  cells only emerging, as do hairs and 
sporangia S tr e b lo n e m a

Creeping filaments o f  irregular cells bearing branches o f  more regularly cylindrical cells 
which emerge fro m  the surface o f  the host to a distance o f  a fe w  mm. H e r p o n e m a  

E re c t filam en ts aris ing  fro m  a  p seu d o p a ren ch y m a to u s  h u m p  o f cells. P .S .
u n ise ria te , b asa l, never in te rc a la ry  (F ig. 4) 15

E rec t filam en ts in  tufts a tta c h e d  b y  b ra n c h e d  basa l filam ents. P .S . in te rca la ry  
(F ig. 4) _ 16

B asal m ass b e a r in g  u n b ra n c h e d  assim ila to ry  filam ents (u p  to  2 cm . long) of 
un ifo rm ly  cy lind rica l cells a n d  also sh o rt, b ran ch ed  filam en ts (paraphyses) 
o f ro u n d e d  cells w h ich  becom e la rg e r tow ards the tips. S p o ran g ia  a t  th e  base 
o f  th e  c lu m p , on b o th  k inds o f filam en t. I n  dense tufts o n  Fucus etc . a n d  dense  
p a tch es  o n  recep tac les o f  Himanthalia E la c h is ta

( r j .  continued overleaf)
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A s above bui with fe w  paraphyses; with assimilatory filaments not more than 5  mm. long; 
in gelatinous hemispherical tufts on A rth ro c la d ia  etc. S y m p h o r ic o c c u s

16. E rec t filam ents w ith  som e cells n e a r  th e  tip s  d ev elo p in g  com plete ly  in to
P .S . (as in  Pylaiella). U .S . te rm in a l o n  sh o rt b ra n ch e s  n e a r  th e  base of 
th e  c lu m p  17

P.S. very small, developing in bands encircling some cells o f  the erect filaments, increasing 
the diameter and leaving sterile axial cells in the centre. U .S.not known H a lo th r ix

17. E p ip h y tic  on Laminaria, Alaria  e tc . a t  L W M  a n d  su b litto ra l L e p to n e m a
Epilithic, well up-shore, in caves etc. W a e r n ie lla

18. P .S . in te rca la ry  (Fig. 4 ), U .S . in te rca la ry  or som etim es la te ra l, b u t  i f  so, v ery
m u ch  la rg e r th a n  v eg etativ e  cells 19

S p o ra n g ia  never in te rca la ry , a lw ays la te ra l, sessile o r  sta lked , (n .b . P .S . som e
tim es e n d in g  in  a  colourless h a ir )  21

Plants up to 2 cm. long, sparsely branched and growing by means o f  an obvious apical 
cell. Numerous discoid chromatophores in each cell (F ig. 3). U.S. and P .S. sessile, 
lateral C h o r is to c a r p u s

19. B oth  P.S. a n d  U .S . in te rc a la ry  (see Fig. 4 ), in  series, a  little  la rg e r th a n  th e
vegeta tive  cells fro m  w h ich  th ey  a re  fo rm ed . C h ro m ato p h o res  n u m erous , 
d iscoid  (F ig. 3). O ccasio n a lly  w ith  a  single lo n g itu d in a l div ision  in  
vegetative  cells P y la ie lla

P .S . intercalary (Fig. 4 ), U.S. ( =oogonia or monosporangia) very much larger than 
vegetative cells, borne singly or in pairs, intercalary or lateral on short stalks 20

20. Branching opposite, regular, all sporangia intercalary T ilo p te r is
Branching irregular, oogonia and monosporangia intercalary or lateral H a p lo sp o r a

21. P.S. in clusters at the bases o f  branches. Several discoid chromatophores in each cell
S o r o c a r p u s

P .S . n o t in  clusters 22
22. C h ro m ato p h o res o f l in e a r  fo rm  (Fig. 3 ), b ra n c h in g  irreg u la r  o r  a lte rn a te  23

Several discoid ch ro m a to p h o re s  (F ig. 3) in  each  cell 24
23. Several lin ea r c h ro m a to p h o res in  each  cell. P .S . m u ltise ria te  (F ig. 4 ), usually

elo n g a ted  a n d  tap e r in g , som etim es en d in g  in  a  colourless h a ir  E c to c a r p u s  
A  single sp ira l lin e a r c h ro m a to p h o re  in  each  cell (som etim es b ro k en ). F ila 

m en ts in te rw o v en  a n d  w ith  recu rv ed  b ran ch es  b in d in g  th e m  to g eth e r in to  
w oolly cords S p o n g o n e m a

24. B ranches often opposite  a n d  w ith  secund  ra m u li (Fig. 1). S p o ran g ia  sessile,
often  secund  (Fig. 4). O ften  w ith  b a sa l c o rtica tin g  filam ents. E p ip h y tic

G iffo r d ia
P lan ts  u n d e r  2 cm . long , som etim es u p  to  io  cm . B ranches on ly  a t  base. 

A rising from  c reep in g  filam en ts in tu fts  o r  m ats . P .S. nev er in  series, usually  
sta lked , b o rn e  n e a r  b ase ; U .S . u n k n o w n . E p ip h y tic  o r p a r tly  en d o p h y tic

F e ld m a n n ia
Branches tangled, with many short s t i ff  ramuli A c in e to sp o r a

25. P la n t  a lm ost en tire ly  po lysiphonous, m onosiphonous o n ly  a t  ex trem e ends of
filam ents, u n b ra n c h e d , som etim es ho llow  w h e n  old 26

Plants large, much branched, monosiphonous in branches and parts o f  main axes 27
S m all p lan ts  w ith  tu f t  o f filam en ts  w h ich  b e a r  m ore  o r less n u m ero u s sh o rt 

m onosiphonous b ra n c h e s  g iv ing  th e  w ho le  thallu s a  c lu b -sh ap ed  a p p ea ran c e  28
26. Filaments up to 15 mm. long in dense tufts, monosiphonous at the base, becoming poly

siphonous, tapering and hair-like towards the apex. P .S . in clusters, sessile or terminal 
on small branches at the base o f  the filaments. U .S. not recorded G ir a u d ia
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F ilam e n ts  u p  to  io  cm . lo n g  (often  less), o f  u n ifo rm  d iam e te r, som etim es 
h o llow  w h en  o ld , b lu n t  tip p e d . U .S . a n d  P .S . fo rm ed  fro m  v eg eta tiv e  cells 
a t  th e  surface o f th e  filam en t. E p ip h y tic , in  d ense  p a tch es on  Chorda o r 
sm all tufts (seldom  over I  cm . long) on  Alaria  L i to s ip h o n

27. Plants polysiphonous in older parts but w ith monosiphonous branches, opposite or some
times whorled. Large globular U .S. sessile, in opposite pairs, sometimes whorled.
P .S. intercalary I s th m o p le a

Filaments polysiphonous in older parts, occasionally hollow, sometimes with interrupting 
monosiphonous regions. Numerous branches, often attenuated at the tips. U .S. and P .S. 
partially sunk into the surface o f  the thallus and form ed fro m  surface cells

S t ic ty o s ip h o n
28. T u fts  o f  a  m o re  o r less p o lysiphonous filam ents, e ac h  w ith  m a n y  m onosiphonous

sim ple  b ran ch es  aris ing  from  su rface  cells a n d  b e a r in g  long  h a irs . B ranches 
u su a lly  sho rtest n e a r  th e  base, g ra d u a lly  len g th en in g  d is ta lly  so th a t  thallu s 
a p p ea rs  c lu b -shaped . U .S . sessile, o v o id ; P .S . ovo id , sessile, single a n d  
c lu m p ed . E p ip h y tic  o n  Scytosiphon a n d  o th e r a lg ae  M y r i o t r i c h i a

Filaments polysiphonous, bearing dense covering o f  monosiphonous dichotomous branches 
and some hairs. U .S. ovoid, sessile or stalked. P .S. stalked. Epiphytic on A sperococcus 
and other algae and Z o stera  L e b lo n d ie l la

29. T h a llu s  b ra n c h e d , covered b y  c o rtica tin g  filam ents a n d  b e arin g  larg e  n u m b er
o f  sh o rt secondary  b ra n ch e s  a ll ro u n d , resem bling  a  b o ttle -b ru sh , som etim es 
in  d is tin c t sep a ra te  w horls. E p ilith ic  C la d o s te p h u s

B ran ch es m o re  o r less p in n a te , n e v e r  w h o rled  (F ig. 1) 30
30. T h a llu s  ir reg u la rly  p in n a te , c o r tic a tin g  filam ents (F ig. 12) on ly  on  basal

p a rts  o f  m a in  axis. S p o ra n g ia  b o rn e  la te ra lly  on  b ran ch es, n e v er ax illary
S p h a c e la r ia

C o rtic a tin g  filam ents (Fig. 12) co v erin g  m o st o f  m a in  axes a n d  m a jo r  b ran ch es 31
31. P la n ts  v e ry  stiff, b ra n ch in g  in  1 p lan e , seco n d ary  b ra n ch e s  very  reg u la rly

opposite , u n b ra n c h e d  a n d  w ith o u t c o r tic a tin g  filam ents. S p o ra n g ia  b o rne  
la te ra lly  o n  these seco n d ary  b ran ch es. ( = Chaetopteris)

S p h a c e l a r i a  p l u m o s a  
P la n ts  b ra n c h e d  in  1 p lan e  o r ra d ia lly  a n d  v e ry  b u sh y , in  e ac h  case w ith  

p in n a te ly  b ra n c h e d  seco n d ary  b ran ch es . B ranches a ris in g  b y  div ision  of 
th e  a p ic a l cell a n d  b ro a d ly  in se rted . S p o ra n g ia  b o rn e  in  th e  axils o f  b ranches

H a lo p te r is

32. Thallus a membranous plate attached to rock etc. by rhizoidal filaments 33
T h a llu s  a d h e rin g  d irec tly  to  rock , n o t  a tta c h e d  b y  rh izo id a l filam ents 34

33. Thallus up to 20 cm. across, o f  several layers, with largest cells in the centre. Edge o f
thallus diverging into numerous filaments. Upper surface smooth, bearing sessile, 
cylindrical U .S. and narrow, stalked P .S .  Z a n a r d in i a

Thallus up to 2  cm. across, parenchymatous, with cortical tissue o f  large cells and surface 
layer o f  small regular cells. U .S. cylindrical, P .S. absent

A g la o z o n ia  s ta g e  o f  C u tle r ia
34. M o re  o r  less h em ispherica l, g e la tin o u s cush ions com posed  o f d icho tom ously

b ra n c h e d  filam ents. U .S . la te ra l ,  s ta lked , irreg u larly  sh ap ed
C y lin d r o c a r p u s

M assive parenchymatous crust up to 4  cm. thick, layered and without easily separated 
erect filaments. U.S. in superficial sori terminal on short branched filaments

B a tte r s ia
W ith  a  b a sa l lay e r of closely p a ck e d  filam en ts from  w h ich  u n b ra n c h e d  e rec t 

filam en ts a rise  35
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35. W ith  i  chromatophore in each cell. Basal layer several cells thick, bearing closely pressed
erect filaments on which U .S. and P .S . develop apically. Usually sublittoral

L ith o d e r m a
W ith  several c h ro m a to p h o re s in  each  cell 36

36. T h a llu s  u p  to io  cm . across, w ith  p a ren ch y m a to u s  b a sa l p la te  b e a rin g  closely
c row ded  erec t filam ents, sep a rab le  u n d e r  p ressu re , a t  th e  bases o f w hich 
sp o ran g ia  a re  bo rn e . F e rtile  reg ions causing  sw ellings in  th a llu s  R a lfs ia  

Very small, basal plate 1 cell thick. Sporangia borne on creeping filaments C h ilio n e m a  
Sporangia terminal on erect filaments 37

37. Sporangia pyriform, ig¡j.-20¡x wide S o r a p io n
Sporangia straight sided, wider at the tip, up to i2\x wide P e tr o d e r m a

38. T h a llu s  e lo n g a ted  a n d  tu b u la r  40 
T h a llu s  ro u n d e d , ir reg u la rly  lo b ed  o r su b -spherica l. E p ip h y tic  on various

alg ae  39
T h a llu s  fo rm ing  a  sta lked  “ b u tto n ” , f req u en tly  h o llo w , from  th e  cen tre  of 

w h ich  arise (in  sum m er) fo rked  th o n g s b earin g  concep tac les o f  oogon ia  and  
a n th e r id ia  H im a n th a lia

39. T h a llu s  a t  first solid , b u t  soon beco m in g  ho llow , sh ow ing  2 layers o f  tissue,
th e  o u ter o f  ra d ia lly  a rra n g e d , m ono sip h o n o u s assim ila to ry  filam ents. 
G e latinous, se p a ra tin g  in to  ir re g u la r  lu m p s w h en  squeezed  L e a th e s ia

T h a llu s  hollow , o f  2 layers o f  tissue, th e  o u te r  o f w h ic h  is a p p a re n tly  p a re n 
chym atous. M e m b ran o u s , easily to rn  b u t  n o t se p a ra tin g  w hen  squeezed

C o lp o m e n ia
40. T h a llu s  u n b ra n c h e d  o r b ra n ch in g  on ly  a t  th e  base 41

T h a llu s  b ra n ch e d  42
41. T h a llu s  b ra n c h e d  on ly  a t  th e  base, cy lin d rica l, ta p e r in g  d istally , u su a lly  con

s tric ted  a t  in te rvals . S m all cells o n  surface tran sfo rm ed  in to  sp o rang ia  
w h ich  a re  n o t loca lized  in to  sori S c y to s ip h o n

T h allu s  m o re  or less cy lin d rica l, o ften  ir reg u la rly  d is ten d ed  a n d  often w ider 
tow ards th e  apex . D o tte d  a ll over w ith  sori o f  colourless h a irs  a n d  sp o rang ia

A s p e r o c o c c u s
Thallus unbranched, cylindrical, often open at the apex, 1 cell thick, cells regularly 

arranged in rows. Zoospores produced singly in cells o f  thallus P h a e o sa c c io n
I n  tufts o r  p a tch es on  Chorda; u p  to  io  cm . long  (o ften  less). Cells a rran g ed  

in  transverse  row s, th a llu s  a  few  cells th ick  o r solid  in  th e  y o u n g er p arts . 
B lu n t en d ed . U .S . a n d  P .S . sc a tte red , superficial L ito s ip h o n

42. Thallus large. Up to 50  cm. long; 1-5 mm. in dia. Branches opposite or whorled,
tapering at each end. U .S . in patches or whorls appearing to the naked eye as a
succession o f  rings round the thallus S tr ia r ia

B ran ch in g  d icho tom ous, a t  least in  th e  sm alle r b ran ch es. T h a llu s  a t  first solid, 
la te r  ho llow  in  o ld er p a rts  73

P lan ts  w ith  o r  w ith o u t a  defin ite  m a in  axis; irreg u larly  b ra n ch e d  72

43. S m all, ge la tinous, irreg u la rly  lo b ed  th a l l i  ep ip h y tic  on  v a rio u s a lg ae  w ith  an
in n e r  m ass o f  d icho tom ous b ra n ch e s  a n d  an  o u te r  lay e r of ra d ia lly  a rra n g e d  
assim ila to ry  filam en ts L e a th e s ia

T h a llu s  sm ooth , u n b ra n c h e d , so lid , resem b lin g  a  le a th e r  b o o tlace  u p  to 
2 m . o r  m ore  long  C h o rd a

T h allu s  b ra n ch e d , v e ry  s lip p ery  w ith  a  co re  o f large-celled  colourless filam ents 
m o re  o r less closely p ack ed  a n d  a n  o u te r  la y e r  o f ra d ia lly  a rra n g e d , c row ded  
m onosiphonous assim ila to ry  filam en ts  44

T h a llu s  n o t o rg a n iz ed  as ab o v e  49
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44. T h a llu s  u p  to  3 m m . in  d ia ., o f firm  tex tu re , w ith  a  c en tra l axis a n d  n um erous
long  sim ple  b ran ch es. C ore  o f  closely p ack ed  e lo n g a ted  cells w ith  a  co m p act 
co rtex  of. very  sm all a ssim ila to ry  filam ents, n o t easily  se p a ra b le  u n d e r  
pressure . P .S . ab sen t C h o r d a r ia

Thallus soft, narrow ( 1-3 mm. broad), very profusely branched with many small ramuli, 
main axes not obvious, with assimilatory filaments each ending in a large globular cell.
P .S. absent S p h a e r o tr ic h ia

T h allu s  ir reg u la rly  b ra n ch e d , soft a n d  g e la tinous, ra d ia lly  a r ra n g e d  filam ents 
easily sep a rab le  u n d e r p ressu re  45

45. C e n tra l co re  o f  lo n g itu d in a lly  e lo n g a ted  cells n o t in te rw o v en  w ith  transverse
filam ents. B oth  P .S . a n d  U .S . p re sen t 46

C e n tra l  co re  o f lo n g itu d in a l filam en ts in te rw o v en  w ith  fine filam en ts ru n n in g  
in  a ll d irec tions , su rro u n d e d  by  co rtex  o f cells d ecreas ing  in  size o u tw ard s 
a n d  b e a r in g  assim ila to ry  filam en ts  in  g ro u p s 48

46. P .S . te rm in a l on  assim ila to ry  filam en ts  w h ich  b e a r  U .S . la te ra lly  a t  th e ir  bases 47
P .S. and U .S. lateral at the bases o f  the assimilatory filaments L ie b m a n n ia

47. E p ilith ic  E u d e s m e
Epiphytic on Z o stera  C la d o s ip h o n

48. D iam e te r o f  th a llu s irreg u lar, 5 m m . o r m o re  in  places M e s o g lo ia
D ia m e te r  o f th a llu s  m ore  re g u la r ;  u p  to  2 o r  3 m m . S a u v a g e a u g lo ia

49. R e p ro d u c tiv e  o rgans (oogonia  a n d  a n th e r id ia )  su n k  in  co n cep tac les localized
in  fe rtile  reg ions (receptacles) a t  tip s  o f  fronds o r b o rn e  on  spec ia l la te ra l 
b ran ch es  50

R e p ro d u c tiv e  o rgans n o t  as above, o r  p la n t  w ith o u t recep tac les  53
50. L o w er p a r t  o f  thallu s in  fo rm  o f  sta lked  le a th e ry  b u tto n  w ith  (in  sum m er)

long  forked  s trap -sh ap ed  recep tac les  sp rin g in g  from  its c en tre  H im a n th a l ia  
S tra p  o r  rib b o n -lik e  th a llu s ; f la t o r  ch an n e lle d , m u ch  b ra n c h e d ;  a ir  b ladders, 

i f  p resen t, in  th e  course o f th e  fro n d  52
T h a llu s  cy lin d rica l, or often so m ew h at fla tten ed  51

5 1. T h a llu s  w ith  la rg e  oval a ir-b lad d e rs  b o rn e  singly  a long  th e  m a in  axes ; ovoid
recep tac les o n  sh o rt la te ra l d eciduous b ran ch es , a rra n g e d  in  g roups

A s c o p h y llu m
T h a llu s  cy lin d rica l, 2-3 m m . in  d iam e te r . D icho tom ously  b ra n c h e d . R e 

cep tac les te rm in a l, cy lin d rica l, base e x p an d e d  an d  k n o b b ly  B ifu r c a r ia  
T h a llu s  p in n a te ly  b ran ch ed , sligh tly  fla tten ed  in  th e  p la n e  o f th e  b ra n ch e s; 

long pod-like  a ir-floats d iv id ed  by  se p ta ; sm all, e lo n g a ted  recep tac les on 
n a rro w  forked  b ran ch es H a lid r y s

T h a llu s  finely  d iv ided , u su a lly  n a rro w  (1-3 m m .) , th o u g h  th ick er a t  th e  base, 
a n d  cy lin d rica l, freq u en tly  co vered  w ith  sp ines; a ir  b lad d e rs  sm all, n o t very  
d istin c t, a rra n g e d  in  chains d is ten d in g  th e  finer b ran ch es C y s to s e ir a

52. Sm all p lan ts , up  to 15 cm . long, w ith o u t a ir-b lad d ers ,, g ro w in g  a t  h ig h  w a te r
m ark ; ch an n e lled  thallu s ir reg u la rly  d icho tom ous, no  m id rib  P e lv e t ia

L a rg e r  a lgae, w ith  or w ith o u t a ir-b lad d e rs , n o t  c h an n e lled ; w ith  a  m id r ib ; 
recep tac les te rm in a l o n  div isions o f  th e  th a llu s  F u c u s

53. P la n t  a  s ta lk ed  lea th e ry  b u tto n  3 cm . o r less in  d iam e te r H im a n th a l ia  
S m all p la n t, u p  to  15 cm . long , w ith o u t a ir-b lad d ers , g ro w in g  a t  h ig h  w a te r

m a rk ; ch an n e lled  thallu s ir reg u la rly  d ich o to m o u s, w ith o u t a  m id rib
P e lv e t ia

P la n ts  p ro v id ed  w ith  defin ite  a ir-floats 54
P la n ts  n o t  p ro v id ed  w ith  d e fin ite  a ir-floats 56

54. T h a llu s  fla t, s tra p  o r rib b o n -lik e  w ith  a  m id rib , m u ch  d iv id ed , a ir-floats in  th e
course o f  th e  f ro n d  F u c u s

T h a llu s  c y lin d rica l, or often  m o re  o r less fla tten e d  55
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55. T h a llu s  w ith  larg e  ovoid  a ir-b lad d e rs  b o rn e  singly  a lo n g  th e  m a in  axis
A s c o p h y llu m

T h a llu s  p in n a te ly  b ra n c h e d  ; lo n g  pod-like  a ir-floats d iv id e d  by  se p ta  H a lid r y s  
T h a llu s  finely d iv ided , cy lin d rica l, u su a lly  n a rro w , 2-3 m m . in  d ia .,  th icker 

a t  base, freq u en tly  covered  w ith  sp ines; a ir -b la d d e rs  sm all, n o t very  
d is tin c t, a rra n g e d  in  chains d is ten d in g  th e  f in e r b ra n c h e s  C y s to s e ir a

T h allu s  cy lind rica l, 2-3 m m . in  d ia ., stiff, d ich o to m o u sly  b ra n c h e d ; in co n 
spicuous a ir  b lad d e rs  ju s t  be low  th e  u p p e r  d ich o to m ies. Base ex p an d ed  an d  
k n o b b ly  B ifu r c a r ia

56. T h a llu s  ex p an d ed  in to  a  m em b ran e , a  la m in a  o r a  r ib b o n  m o re  th a n  1 cm .
w id e ; b ran ch ed  o r  u n b ra n c h e d ;  w ith  o r w ith o u t a  stem -like p o rtio n  57

T h a llu s  cy lind rica l o r f la tten ed , b ra n c h e d  o r  u n b ra n c h e d , n o t  exceed ing  6 m m . 
in  w id th  69

57. T h a llu s  usually  m o re  th a n  40 cm . long  w h en  m a tu re  58
T h a llu s  usually  less th a n  40 cm . long  w h e n  m a tu re  61

58. T h a llu s  p rov ided  w ith  a  m id r ib  59
T h a llu s  w ith o u t a m id rib , consisting  o f a b ro a d  fla tten e d  lam in a  aris ing  from

a  n a rro w  cy lin d rica l o r  fla tten e d  s tipe  60
59. T h in  m em b ran o u s p a p e ry  fro n d  w ith  consp icuous yellow  m id rib  a n d , i f  re 

p ro d u c in g , a  b u n ch  o f to ngue-like  b ran ch es  a ris in g  from  th e  s tipe  below  
th e  frond  A la r ia

T h a llu s  strap -like , m u ch  b ra n c h e d , w ith  se rra te d  m arg in s a n d  m ark e d  m id rib  ; 
thallu s covered w ith  g ro u p s o f m u cilag e  h a irs  F u c u s  s e r r a tu s

60. L arg e  lea th e ry  fronds w ith o u t m id r ib ; stipe  c irc u la r  o r  slightly  oval in
sec tio n ; no  m u cilag e  h a irs  o n  th e  la m in a  L a m in a r ia

L arg e  lea th e ry  fronds w ith  fla tten e d  s tipe  w h ich  som etim es h as frilled  la te ra l 
w ings; base ir reg u la rly  b u lb o u s  a n d  covered  w ith  sh o rt tu b erc les; m ucilage 
h a irs  o n  lam in a  S a c c o r h iz a

61. T h a llu s  u n d iv id ed , often p o in te d  a t  th e  a p ex  62
T h a llu s  d icho tom ously  o r o therw ise  d iv id ed  63

62. S o ri o f U .S . a n d  P .S . (e ith e r o r b o th ) fo rm in g  flecks o r  spots on  th e  th a llu s;
su b stance  som ew hat d e lic a te  in  tex tu re  P u n c ta r ia

U .S . ab se n t; P .S . fo rm ed  w ith o u t m u c h  d istension  o f surface cells over larg e  
a reas o f  th e  th a llu s ; su b s tan ce  o f th e  thallu s tough  P e ta lo n ia

63. Thallus without midrib, more or less dichotomously divided, narrowing markedly
towards the tips which end in tufts o f  monosiphonous filaments. Thallus heavily 
spotted with sori o f  stalked P .S . C u tle r ia

T h allu s  d icho tom ously  d iv id ed  (som etim es a lm ost u n d iv id e d ). S p o ran g ia  
sessile, i f  p re sen t 64

64. W ith  a  m id rib  65
W ith o u t a  m id rib  66

65. Frond narrow (less than 2 mm. wide), sporangia on conical expansions at the apices
o f  branches ; subliltoral C a r p o m itr a

Frond wider (1-2 cm.), papery, sporangia generally distributed on the surface; sublittoral
D ic ty o p te r is

T h a llu s  lea th ery , e ith e r  w ith  o bv ious m id r ib  a n d  lam in a  (n e a r H W M ) or, on 
exposed shores, w ith  la m in a  m u c h  re d u c e d  F u c u s

66. F ro n d  re g u la rly  d ich o to m o u sly  b ra n ch e d , b ranches n o t b eco m in g  w id e r
d ista lly  67

F ro n d  irreg u larly  d ich o to m o u s o r fan  sh ap ed , b ranches w id en in g  d ista lly  a n d  
w ith  sp o ran g ia  in  la te ra l  row s 68

67. T .S . in  low er p a r t  o f  th a llu s  show s a  sing le  c e n tra l lay e r o f  la rg e  cells w ith  a
single lay er o f  sm all cells o n  e ith e r  surface D ic ty o ta
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T .S . in lower part o f  thallus shows a central tissue o f  large cells more than i  cell thick 
with a single layer o f small cells on either surface D ilo p h u s

68. F ro n d  m u c h  d iv ided , u p  to  25 cm . long , n o t  lim e-en cru sted  T a o n ia  
F ro n d  little -d iv id ed , io  cm . o r  less long, d is ta l m arg in  in ro lled  a n d  ro u n d e d ;

w ith  a  chalky  deposit P a d in a

69. Small plants less than 5 cm. long, thin and wiry, epiphytic on Z ostera . P.S. formed
fro m  surface cells P e ta lo n ia  z o s te r ifo lia

P la n t  d icho tom ously  b ra n ch e d , so lid  th a llu s  2-3 m m . in  d ia . a tta c h e d  by 
ex p an d ed  k n o b b ly  base B ifu r c a r ia

T h a llu s  gen era lly  larg e— u p  to  2m . in  len g th  ; very  m u ch  b ran ch ed , 
cy lin d rica l o r fla tten ed , firm  tex tu red , p a ren c h y m a to u s , w ith  a  d istinc t 
c en tra l ax ia l row  o f cells, seen  in  T .S . as a  th ick  w a lled  c en tra l cell, n o t 
necessarily  large . O ften  w ith  tufts o f  filam entous b ran ch es  in  sum m er

D e s m a r e s t ia
T h a llu s  filiform  o r filam entous 70

70. Sm all unbranched cylindrical thalli (less than 3  cm. long and 1 mm. in dia.) epiphytic
on S auvageaug lo ia . Outer layer o f  short radial assimilatory filaments and uniseriate 
P .S. B u ffh a m ia

Thallus with main axis and branches opposite or whorled 71
T h a llu s  w ith  m a in  axis, b u t  b ran ch es  irreg u la r (n o t o p posite  o r w horled ) or 

w ith  m a in  axis ind is tin c t 72
Branching dichotomous, at least in smaller branches 73

71. Thallus hollow, up to 5  mm. in dia., branches attenuated at both ends, sporangia super
ficial, in whorls visible to the naked eye as transverse rings S tr ia r ia

Thallus about 1 mm. in dia., w ith a very large thick walled, axial filament. Bearing 
tufts o f  branched, monosiphonous ramuli in whorls. U .S. in chains on the ramuli

A r th r o c la d ia
72. T h a llu s  ho llow  in  o ld er p a rts  o r  so lid  a n d  p a ren ch y m ato u s  th ro u g h o u t.

W ith o u t assim ila to ry  filam ents. M a in  axis w ith  long b ran ch es. U .S . form ed 
fro m  superficial cells n o t p ro jec tin g  from  thallu s D ic ty o s ip h o n

M ain  axis thin with long alternate branches bearing U .S. in ovoid masses at the ends o f  
short monosiphonous branches, with a distal tu ft o f  hairs S p o r o c h n u s

Branching irregular, plant bushy with long branches less than 2 mm. wide. Hollow in 
older parts, central cavity small. W ith  a single axial cell row surrounded by a fe w  layers 
o f  cells and an outer layer o f  short, radial assimilatory filaments bearing sporangia at 
their bases A c r o th r ix

Branching irregular, sparse. Thallus tubular at least in older parts. Outer layer o f  
branched assimilatory filaments with monosiphonous ramuli bearing intercalary P.S. 
Lower parts o f  thallus mucilaginous M y r io c la d ia

73. Plants dichotomously branched, soft, up to 50  cm. long, 1 mm. thick at base. Outer layer
o f  closely packed radial assimilatory branches o f  2-3 cells each. T ips o f  branches 
without longer assimilatory filaments S t i lo p s is

Plants dichotomously branched, firm , up to 40 cm. long, 1-2 mm. thick in older parts 
which may be hollow but have a persistent central filament. Outer layer o f  small cells,
I  cell thick. W ith assimilatory filaments near the tips o f  branches standing out from  
the surface but soon lost. P .S. rare; U .S. in small sori well separated and often in whorls 
or spirally arranged S p e r m a to c h n u s

Plants irregularly branched or dichotomous, firm , up to 60 cm. long, 1 mm. thick at base, 
older parts hollow. Outer layer o f  small cells ;  assimilatory filaments up to 150/1 long 
near the tips o f  branches, P .S . rare, U .S. in large hemispherical sori, often touching 
each ether and giving the thallus a distinctly war ted appearance S t ilo p h o r a
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6 .

R h o d o p h y t a

T h allu s encrusted  w ith  lim e 
T h allu s n o t encru sted  w ith  lim e
T h allu s ex p an d ed  ho rizo n ta lly , en cru stin g  rock o r o th e r  a lg ae ; a tta c h e d  by  

th e  w hole surface, or w ith  free m arg ins, o r  a tta c h e d  a t  i p o in t o n ly ; irreg u la r 
coral-like b ranches w ith o u t re g u la r  constric tions m a y  arise  from  h o rizo n ta l 
po rtio n

T h allu s n o t ex p an d ed  ho rizo n ta lly , b u t erect, b ra n c h e d  a n d  re g u la rly  co n 
stric ted

Endophytic in  C o ra llin a  and J a n ia .  Branched filaments between cells o f  host producing, 
on the surface, ovoid conceptacles w ith  an apical ostiole C h o r e o n e m a

T h allu s a very  th in  p la te — i cell th ick  a t  th e  m arg in s, several (1-5) layers 
th ick  in  the c en tra l p arts . T e trasp o res  in  concep tac les; cystocarps ra ised . 
T etraspores zo n a te  (Fig. 6)

T h allu s  m an y  cells in  thickness, som etim es d iffe re n tia te d  in to  d is tin c t s tra ta  
Surface v iew  shows cells a rra n g e d  in  co n cen tric  row s; som e cells b e a rin g  long 

ha irs , te trasp o ran g ia l concep tac les o p en in g  by a  sing le  p o re  M e lo b e s ia
Cells n o t in  co n cen tric  rows, h a irs  ab sen t, te tra sp o ran g ia l concep tacles 

op en in g  by  a  n u m b e r o f sm all pores. E p ip h y tic , ep ilith ic , on  shells etc.
E p ilith o n

E n cru stin g , ov erlap p in g  o r som etim es v e rtica lly  a rra n g e d  p lates. T e trasp o res in 
conceptacles w ith  do m ed  roofs, o p en in g  b y  a  single ostio le a n d  w ith  a  cen tra l 
m ass o f  sterile  filam ents su rro u n d e d  b y  te traspores. B asal cells in  con
cen tric  row s L ith o p h y llu m

E ncru stin g  or fo rm ing  coral-like  g row ths. T e tra sp o ran g ia l concep tacles w ith  
several openings

T h allu s  en cru stin g  o r k n o b b ly  o r  b ra n c h e d  a n d  co rallo id . V e rtica l section 
show s a  h y p o th a lliu m  w ith  th e  low erm ost 2 or m ore ' layers o f  cells p a ra lle l 
w ith  th e  su b s tra tu m , u p p e r  ones in  row s cu rv ing  u p w ard s  (Fig. 11)

L ith o th a m n iu m
T h allu s  encrusting , sm oo th , n ev er w ith  co rallo id  b ran ch es. V e rtic a l section 

shows a  h y p o th a lliu m  o f cells in  c o n ce n tric  row s (Fig. 11) M e s o p h y llu m
T h allu s  p in n a te ly  b ra n c h e d  (Fig. 1) C o r a llin a
T h allu s  d icho tom ously  b ra n ch e d  (Fig. 1) J a n ia

F ig . h

Vertical sections through encrust- 
^  ing thalli: A. Lithothamnium; B. 

Mesophyllum (Both X 300). 
p=perithallium , h=hypothallium .

M inute filamentous algae creeping in or on the walls or shells, o f  animals, or other algae, 
rarely giving o ff upright free filaments except when reproducing 

M in u te  p lan ts  fo rm in g  discs, p la tes  o r s ta in -lik e  pa tch es o n  rock o r o th er 
a lg ae ; th a llu s a n  ex p an d e d  b asa l p la te  e ith e r very  th in  o r g iv ing  off v e rtica l 
filam ents of un ifo rm  h e ig h t se p a ra b le  u n d e r  p ressure  o r  fo rm ing  a  solid 
pseu d o p aren ch y m ato u s m ass 

T h a llu s  o f v a rio u s form s b u t  n e ith e r  en cru stin g  n o r  en d o p h y tic , o r  if  en d o p h y tic  
(parasitic ) th en  w ith  re p ro d u c tiv e  organs in  ex te rn a l ou tg row ths
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9. Endozoic in the walls o f  A lcyon id ium  with monosporangia on short erect emergent 
filaments A c r o c h a e t iu m  e n d o z o ic u m

Endozoic in  S e rtu la ria  or epiphytic on various algae, shells or stones, tetraspores in 
erect emergent branches, cruciate; chromatophores linear, sometimes spirally arranged

A u d o u in e lla
Endophytic in C lad o p h o ra  p e llu c id a , donate tetrasporangia in sori formed under the 

surface o f  the host wall, sometimes emergent. Bispores common S c h m itz ie l la
Irregular filaments endophytic in mollusc shells, often colouring them red. Bearing 

monospores C o n c h o c e lis  stage o f  P o rp h y r a
Endophytic in B onnem aisonia  and A sparagopsis between cortical cells, monospores 

lateral on creeping filaments A c r o c h a e t iu m  b o n n e m a is o n ia e
Endophytic in the walls o f  various algae (Po lysiphon ia  etc.) with emergent branches up 

to 5  mm. long bearing monospores A c r o c h a e t iu m
Endophytic in outer layers o f  D esm arestia  l ig u la ta , often with filaments growing side 

by side in contiguous pairs C o la c o d ic ty o n
M inute epiphyte on S porochnus and C a rp o m itra . Filaments under 2 mm. long, arising 

from  a hemispherical basal cell and often bearing apical hairs K y lin ia
Microscopic epiphytes forming discs or patches on or in F lu stra , on the surface o f  other 

algae etc. Reproducing by monospores cut off within ordinary cells o f  the thallus io
10. Thallus consisting, at least at the margin, o f  easily recognized separate filaments 11

Thallus .consisting o f  a disc made up o f  closely aggregated filaments with an entire margin
E r y th r o p e lt is

11. Cells with definite individual walls, filaments traceable back to the centre o f  the thallus.
Epizoic  E r y th r o c la d ia

Filamentous part with cells in uniseriate rows, well separated and embedded in mucilage, 
filamentous nature not obvious in central part o f  the thallus. Endozoic N e e v ia

12. E rec t filam en ts m ore  th a n  5 m m . h ig h  28
E re c t filam en ts less th a n  5 m m . h ig h  13
Erect filaments absent, thallus a disc a fe w  mm. in dia. formed o f  dichotomous creeping

branches which may become a fe w  layers thick in places. Tetraspores cruciate, in sori, 
borne in short filaments o f  a f e w  cells, each o f  which becomes a tetrasporangium

E r y th r o d e r m is

13. E re c t filam en ts easily sep a rab le  u n d e r  p ressu re  14
E re c t filam en ts n o t easily se p a ra ted  by  p ressu re  15

14. F o rm in g  extensive very  d a rk  red  crusts o n  rock  o r Laminaria stipes. E rec t
filam ents closely c ro w d ed , b e a rin g  in te rca la ry  c ru c ia te  te trasp o ran g ia  
(Fig. 4  a n d  6) P e tr o c e l is

Small discs less than 1 cm. in dia. on shells. Sublittoral. Erect filaments short. Cruciate 
tetrasporangia in sori, each at the apex o f  an erect filament R h o d o d is c u s

Forming discs up to io  cm. or more in dia. on L am in a ria  stipes. Erect filaments 
bearing lateral, zonately divided tetrasporangia C r u o r ia

Sm all discs less than 2 cm. in dia. Erect filaments bearing lateral cruciate tetrasporangia^
On shells etc. ;  sublittoral C r u o r io p s is

D isc a f e w  cm. in dia., attached by rhizoids to other algae, rock or shells. More or less 
calcareous; tetrasporangia cruciate, in nemathecia o f  numerous paraphyses raised above 
the surface o f  the thallus P e y s s o n e l ia

15. F o rm in g  extensive  d a rk  re d  crusts. T e trasp o ran g ia  zo n a te  o r  irreg u larly
d iv id ed , b o rn e  below  th e  level o f th e  th a llu s surface in  concep tacles w ith  
larg e  p o re s H ild e n b r a n d ia

Forming crusts on rock. Cruciate tetraspores not in sori, scattered amongst the erect filaments 
ju s t below the surface o f  the thallus H a e m a to c e l is

( i j .  continued overleaf)
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F o rm in g  crusts w ith  te tra sp o ran g ia  in  sori ra ised  s lig h tly  above  th e  surface of 
th e  thallu s 16

16. Tetrasporangia zonate, unaccompanied by paraphyses. Crusts up to 2 -5  cm. wide on rock
P o r p h y r o d is c u s

T e tra sp o ran g ia  c ru c ia te , a cco m p an ied  by  nu m ero u s pa rap h y ses. C rusts som e
tim es extensive, v a ry in g  fro m  2 to  30 cells in  th ick n ess; d irec tly  on  rock  an d  
Laminaria stipes, w ith o u t rh izo ids R h o d o d e r m is

T e tra sp o ran g ia  c ru c ia te , acco m p an ied  b y  n u m ero u s  p a rap h y ses. M o re  o r  less 
calcareous. C rusts a  few  cm . in  d ia . a tta c h e d  to  ro ck , shell, o r a lg ae  by  short 
rh izo id a l filam ents P e y s s o n e l ia

17. T h allu s o f  very  fine u n b ra n c h e d  filam ents a tta c h e d  singly to th e  su b s tra tu m  18 
T h allu s o f  fine b ra n c h e d  filam ents, m o n osiphonous th ro u g h o u t, som etim es

w ith  d e licate , ir re g u la r  co rtica tin g  filam ents g ro w in g  over th e  surface o f 
th e  m ain  axis 19

T h a llu s  o f  b ra n ch e d  filam ents, o rig in a lly  m o n osiphonous b u t  soon e ith e r 
becom ing  po lysiphonous b y  lo n g itu d in a l d iv ision  o f  th e  m ain  axis o r  w ith  
m onosiphonous s tru c tu re  obscu red  by  c o rtica tio n  o f v arious k inds so th a t  
i t  c an  be seen on ly  in  th e  y o u n g  grow ing  apices o r  u ltim a te  b ran ch es  33

T h a llu s  o f v a rio u s form s (cy lind rica l, com pressed , lam in ate) b u t  n ev er 
obviously o f  m o nosiphonous s tru c tu re  even  w h en  th e  youngest p a rts  a re  
exam ined  ex te rn a lly  46

18. F ilam en ts  m onosiphonous, occasionally  w ith  a d d itio n a l rows o f cells n e a r
th e  base E r y th r o tr ic h ia

F ilam en ts po lysiphonous, o f  ir re g u la r  w id th , w ith  g ro u p s o f cells a rra n g e d  in  
b an d s  across th e  th a llu s . F o rm in g  d a rk  slippery  s t r a ta  on  u p sh o re  rocks an d  
w oodw ork B a n g ia

19. T h a llu s  cy lind rica l, a  few m m . in d ia ., b ra n c h e d  a t  least a t  th e  base, v ery
gela tinous a n d  w orm -like , com posed  o f  n u m ero u s lo n g itu d in a l m o n o 
siphonous filam en ts b e a r in g  o thers ra d ia lly  a rra n g e d  in  tufts. M o re  o r less 
sep arab le  u n d e r  p ressu re  48

T h a llu s  filam en tous, n o t  ge la tin o u s a n d  w orm -like . B ranches opposite  or 
w h o rled , o r w ith  som e b ra n ch e s  opposite  a n d  som e a lte rn a te  20

T h allu s  filam entous, n o t g e la tin o u s  o r w orm -like . B ranches a lte rn a te  (reg u la r 
o r irreg u lar) o r d ich o to m o u s; n e v er opposite  26

20. B ranches w h orled  o r m a in  b ran ch es  aris ing  irreg u la rly  a n d  b e arin g  w h orled
ra m u li 21

B ranches opposite, o r som etim es in  w horls o f th ree , o r  m a in  b ranches 
a lte rn a te  a n d  u ltim a te  b ran ch es  opposite  23

2 1. P lan ts  eco rtica te , o r co rtica te  in  o ld er p a r ts  w ith  larg e  cells b e a rin g  n um erous
w h orled  ra m u li a t  e ach  no d e , g iv ing  th e  p la n t  a  shaggy o r b ead ed  a p p ea ran c e  22 

P lan ts  very  d e licate , in  dense  tu fts , u su a lly  sm all b u t  occasionally  io  cm . o r 
m ore  long. A ll cells o f  m icroscopic  size; p rofusely  b ran ch ed , e ac h  w horl of 
a  few b ran ch es on ly  A n tith a m n io n

Plants corticate in the older parts, branches mostly irregularly alternate but the ultimate 
branches bearing whorls o f  small ramuli at the nodes A tr a c to p h o r a

22. P lan ts  u p  to 25 cm . long, tex tu re  ra th e r  stiff, m a in  b ranches irreg u lar. Cells
v ery  large w ith  n u m ero u s  w h o rled  b ran ch es  a t  th e  nodes w h ich  cu rv e  
u p w ard s  a n d  o v e rlap  those  o f th e  n e x t n ode , g iv ing  th e  p la n t  a  shaggy 
“ b o ttle -b ru sh ”  a p p ea ran c e . E p ilith ic  H a lu r u s

Plants up to 5  cm., soft, w ith main branches irregular and with dense whorls o f  
dichotomous ramuli at the nodes, whorls overlapping in the smaller branches, separate 
in the older parts so that the thallus appears beaded. Epiphytic C r o u a n ia
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P la n t  w ith  d is tin c t m a in  axis b e a r in g  v ery  long, u su a lly  opposite  b ranches.
Cells la rg e . R a m u li b o rn e  in  w horls w h ich  a re  obv iously  w ide ly  se p a ra ted  
to  th e  n a k ed  -eye. R a m u li in  th e  sm allest b ran ch es  often  opposite  ra th e r  
th a n  w h o rled  S p h o n d y lo th a m n io n

23. S m all p lan ts  fo rm ing  cushions. W ith  c reep in g  filam en ts a tta c h e d  to  th e  sub 
s tra tu m  b y  u n ice llu la r d isc-ended  rh izoids. W ith  e rec t b ra n c h e d  filam ents 
u p  to  i cm . long. B ran ch in g  ir re g u la r  o r  m a in  b ran ch es  a lte rn a te  an d  
u ltim a te  b ran ch es  opposite. T e trasp o res  la te ra l 24

P la n ts  w ith  defin itely  p in n a te  o r  w h o rled  b ran ch es  25
24. Filaments with occasional colourless cells, much smaller than the normal ones and placed

between them to one side o f  the filament. Tetrasporangia immersed in the branches singly 
or in series T r a il l ie l la  (tetrasporophyte o f  B o n n e m a iso n ia )

F ilam en ts  w ith o u t occasional sm all colourless cells. T e tra sp o ra n g ia  in  g roups, 
la te ra l o n  b ranches S p e r m o th a m n io n

25. Erect filaments up to 2 cm. long, arising fro m  creeping filaments attached to the substratum
by disc-ended rhizoids. Branches bearing regularly opposite ramuli. Tetrasporangia 
tetrahedrally divided (Fig. 6), borne singly, terminally on the ramuli

P t ilo th a m n io n
F ilam en ts  w ith  p in n a te , u su a lly  opposite  o r  w h orled  b ran ch es. T e tra sp o ra n g ia  

c ru c ia te  (F ig. 6 ), la te ra l A n tith a m n io n
26. Plants very small (1 cm. or less), branched. Filaments composed o f  well-separated

rounded cells in gelatinous cylinders. Each cell containing 1 stellate chromatophore 
(F ig. 3) with a pyrenoid 27

P la n ts  in  sm all tufts o r  fo rm ing  a  d ense  fluffy covering  over o th e r  algae, rock 
e tc. S om etim es b in d in g  san d  on  rock . L en g th  2 cm . o r  u su a lly  less 28

P la n ts  p rofusely  b ran ch ed , 2 to io  cm . o r  m o re  in  len g th  29
27. Light red coloured, more or less dichotomously branched, epiphytic on S p h acelaria  and

other algae G o n io tr ic h u m
Blue-green colour, cells oval, branching irregular. Epiphytic— in brackish water

A s te r o c y t is
28. O n e  c h ro m a to p h o re  in  each  cell, u su a lly  w ith  a p y ren o id . M onospores o r

occasionally  c ru c ia te  tetraspores. E p ip h y tic  o r e n d o p h y tic  A c r o c h a e t iu m
M o re  th a n  1 c h ro m a to p h o re  in  e ac h  cell— lin e a r o r  ste lla te  o r irreg u lar. 

C ru c ia te  tetraspores. E p ilith ic , co m m only  b in d in g  sa n d  on  lit to ra l rocks, 
o r occasionally  elsew here R h o d o c h o r to n

29. P la n ts  b r ig h t crim son, eco rtic a te ; w ith  profuse d icho tom ous b ra n c h in g ; ra th e r
stiff. C om posed  of very  larg e  cells v isib le  to  th e  n a k e d  eye, a t  least in  th e  
o ld er p a rts . Spores in  g roups su rro u n d e d  b y  w horls o f  ra m u li a t  th e  ends o f 
sh o rt b ran ch es  30

P la n ts  n o t o f  th is fo rm  31
30. C ells m u c h  longer th a n  b ro a d  in  th e  o ld er p a rts , cy lind rica l or p y rifo rm , ends

o f b ran ch es  tap e rin g  to  a fine p o in t (see F ig . 15) G r i f f i th s ia
Cells cylindrical, 2-4 times as long as broad in the older parts, ends o f  branches blunt

B o r n e tia
31. Plant up to io  cm. long, ecorticate except near the base. Branching irregularly alternate,

ultimate ramuli sub dichotomous (Fig. 1), bearing monospores (occasionally tetraspores) 
with a single stalk-cell in their axils C o r y n o sp o r a

Plants i o  cm. or more long, densely tufted. Branching alternate; final branches with 
lower h a lf bare, distal part bearing pinnate, alternate ramuli. Tetraspore mother cells 
dividing to give numerous small spores P le o n o s p o r iu m

(31. continued overleaf)
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Plants up to io  cm. long, older parts corticate, main axes clearly defined, branches often 
arising spirally; bearing, alternately, sub dichotomous ramuli with lateral tetrahedrally 
divided tetraspores and terminal dichotomous chains o f  undivided spores S e ir o s p o r a  

Plants up to io  cm. long. Branched mainly in i  plane, smaller branches and ramuli very 
regularly alternately branched. Tetraspores tetrahedral, terminal on the ramuli

C o m p so th a m n io n  
P lan ts u p  to io  cm . long . M u c h  b ra n ch e d , b ra n c h in g  irreg u lar, o r a lte rn a te , 

u ltim a te  b ran ch es a lte rn a te , o r  d ich o to m o u s. T e trasp o res  te tra h e d ra l,  la te ra l. 
C arpospores in  p a ire d  groups on  e ith e r side  o f  th e  filam ents, w ith  a m ucilage 
envelope b u t no  p ro tec tin g  w h o rl o f  b ran ch es  32

32. U ltim a te  b ran ch es w ith  a lte rn a te  or d icho tom ous ra m u li. Cells m u ltin u c lea te .
C a ll ith a m n io n

U ltim a te  b ranches b e a r in g  very  re g u la rly  a lte rn a te  ra m u li. Cells un in u clea te .
A g la o th a m n io n

33. P la n t fu n d a m e n ta lly  o f  a  po lysiphonous axis w ith  a  c en tra l row  o f cells, e ach
o f w h ich  is su rro u n d e d  b y  a  v a ry in g  n u m b e r  o f  p e ric en tra l cells o f  equal 
len g th  (Fig. 5B) ; th e  po lysiphonous axis m ay  be h id d e n  b y  sm all c o rtica tin g  
cells 34

P la n t cy lin d rica l, or d o rso v en tra lly  fla tten ed , b u t fu n d a m e n ta lly  o f  a  m o n o 
siphonous axis, p a r tia l ly  covered  by  b a n d s  of sm a ll cells, o r com plete ly  
enveloped  in  a  sh e a th  o f  ir re g u la r  c o rtica tin g  cells 38

34. P la n t w ith  po lysiphonous m ain  axes b u t  w ith  persis ten t m onosiphonous
la te ra l b ran ch es 35

P la n t po lysiphonous th ro u g h o u t excep t for te rm in a l g ro u p s o f colourless 
h a irs  som etim es shed  a t  m a tu r ity  36

35. P la n t very  de fin a te ly  d o rso v en tra lly  fla tten ed . Po lysiphonous p a rts  co rtica te ,
u ltim a te  ra m u li m onosiphonous, w ith  cells a b o u t as long  as b ro ad . T e tr a 
spores in  la te ra l  row s in  specia l sw ollen, con ical b ran ch es H e te r o s ip h o n ia  

P la n t w ith  obvious m a in  axis b e a r in g  a lte rn a te  b ran ch es w h ich  becom e sh o rte r 
tow ards th e  ap ex . E co rtica te . M in o r  b ran ch es b e a rin g  finely filam entous, 
d icho tom ously  b ra n c h e d , ra m u li. Polysiphonous p a rts  w ith  7 p e ric en tra l 
cells. T e trasp o res  b o rn e  singly  im m ersed  in  th e  b ran ch es, often  in  long
itu d in a l rows B r o n g n ia r te l la

P la n t m u ch  b ra n c h e d , po lysiphonous ex cep t for apices. B ranches w ith  in cu rled  
tips. S e ldom  fertile. S a lt m arsh  p la n t  tan g led  ro u n d  stem s o f e.g. Halimione

B o s tr y c h ia
P la n t profusely b ra n c h e d , m in o r b ran ch es b earin g  finely filam entous d ich o to 

m ously b ra n c h e d  ra m u li w hose cells a re  m u ch  longer th a n  b ro ad . C ortica te . 
T e trasp o res in  tran sv erse  row s in  sw ollen  conical ra m u li D a s y a

36. T h a llu s  cy lin d rica l, b ra n c h e d , w ith  a t  least th e  m in o r b ran ch es eco rtica te ;
freq u en tly  w ith  g ro u p s o f colourless h a irs  a t  th e  ap ices o f  b ranches 37

T h a llu s  b ra n ch e d  in  1 p lan e , w ith  a t  least th e  m in o r b ran ch es reg u la rly  
a lte rn a te . C y lin d rica l o r  f la tte n e d ; co rtica te  th ro u g h o u t, except som etim es 
n e a r  th e  g row ing  ap ices, b u t  w ith  polysiphonous axis visible th ro u g h  th e  
co rtica tin g  cells P te r o s ip h o n ia

T h allu s  cy lin d rica l, T .S . show ing  a  c en tra l cell an d  5 p e ricen tra ls , co rtica te  
th ro u g h o u t;  w ith  n u m ero u s  b ran ch es  b e a rin g  m an y  secund  ra m u li w ith  
'in cu rlin g  tip s  a n d  ta p e r in g  a t b o th  ends H a lo p ity s

T h allu s  cy lin d rica l, T .S . show ing a  c e n tra l cell a n d  5 p e ricen tra ls  (occasionally  
6 ), w ith  several layers o f  c o r tic a tin g  cells th ro u g h o u t. B ranches a tte n u a te d  
to w ards th e  base, a n d  e ith e r  b lu n t-e n d e d  or occasionally  a tte n u a te d  d istally

C h o n d r ia
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P lan ts  sm all, m u ch  b ran ch ed . C o rtic a te  ex cep t fo r th e  tips o f  b ran ch es w h ich  
are  cu rled  inw ards. T a n g le d  ro u n d  stem s o f  p lan ts  (e.g. Halimione) in  salt 
m arshes B o s tr y c h ia

T h a llu s  cy lin d rica l, m u c h  b ra n c h e d ;  L .S . sh ow ing  a  few  row s o f e lo n g a ted  
cells a ro u n d  a  c en tra l cell a n d  w ith  severa l layers o f sm all co rtica tin g  cells ; 
s tru c tu re  n o t obviously re g u la rly  po lysiphonous— c e n tra l  a n d  p e ricen tra l 
cells n o t o f un ifo rm  len g th  w ith  th e ir  cross w alls in  th e  sam e  p lan e . Som e
tim es w ith  m ain  axes b e a rin g  n u m ero u s  sh o rt, e q u a l b ra n ch e s  R h o d o m e la

37. B ra n ch in g  v a riab le , e co rtica te  o r  w ith  c o rtica tio n  a t  th e  base  only  o r  co rtica te
excep t for th e  apices a n d  m in o r  b ranches. P e ricen tra ls  4-24 (Figs. 5 a n d  15)

P o ly s ip h o n ia
Sm all plant, sparsely branched, up to 3  cm. high. Erect branches arising from  a creeping 

system fixed  to the substratum by unicellular rhizoids. Pericentrals up to 18
L o p h o s ip h o n ia

38. T h a llu s  cy lind rica l 39
T h a llu s  fla tten ed  in  1 p lan e  40

39. M ain axis and branches covered with short evenly spaced, pinnate, spine-like ramuli.
Cystocarps terminal on the ramuli 41

P la n t  cy lind rica l, m a in  axis n e v er fla tten ed . N o t as ab ove  42
40. T h a llu s  irreg u larly  p in n a te ly  b ra n ch e d , tex tu re  firm ; m o re  o r less flattened

b ran ch es o f various w id ths, covered  to  th e  tip s  w ith  sm all cells 88
T h a llu s  w ith  reg u la r  o p p osite  b ra n ch in g , a t  least in  th e  sm alle r b ranches, 

obviously m onosiphonous a t  th e  apices 56
41 . Branched mainly in 1 plane, main axis sometimes flattened. Hooked branches absent

B o n n e m a iso n ia
Branched irregularly in all planes. M ain  axis never flattened. Bearing occasional short, 

thickened, hooked branches A s p a r a g o p s is
42. A xial ro w  o f cells easily  observed , e ith e r show ing  th ro u g h  th e  c o rtica tin g  cells

o r g iv ing  th e  axes a  “ b e a d e d ”  a p p ea ran c e . O ften  w ith  fo rcipa te  apices 
(Fig. 12) 43

A x ia l row  o f cells n o t easily seen ex cep t in  y o u n g  b ran ch es 45
43 . Axis consisting  o f large  cells, c y lin d rica l o r  b a rre l sh ap ed  c o rtica ted  e ith e r a t

th e  nodes o r, i f  en tirely , th e n  w ith  ax ia l cells g iv ing  th e  th a llu s  a  beaded  
o u tline  44

A xis and branches consisting o f  large axial cells with several layers o f  corticating cells. 
Outline not beaded, central cells visible through the cortex, equal to only h a lf the dia. 
o f  the filament M ic r o c la d ia

Gelatinous, much branched thallus, at first ecorticate, bearing whorls offine, dichotomous 
ramuli. Later becoming covered by downward growing corticating filaments, and with 
a close packed investment o f  whorled ramuli D u d r e s n a y a

44. M a in  axes an d  b ranches o f  sim ila r fo rm — co rtica te  a t  th e  nodes (Fig. 12) o r
en tirely . T e tra sp o ra n g ia  im m ersed  in  th e  th allu s, often  in  w horls, som etim es 
singly in  each  a rticu la tio n , causing  local swellings C e r a m iu m

F ig . 12

F o rc ip a te  a p ic e s  ( x  50 ) o n  a  species o f  Ceramium c o r t ic a te d  a t  th e
nodes.
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M ain axes and branches corticate with small corticating cells at the nodes and long ones 
between. Bearing monosiphonous, ecorticate romuli, several at each node. Tetrasporangia 
sessile on the branches S p y r id ia

45. Plant cylindrical, rather gelatinous, much branched, bearing numerous ramuli attenuated
at either end. Central siphon not easily identified. T .S . shows 5 -8  large cells surrounded 
by small corticating cells. Carpospores on locally swollen ramuli N a c c a r ia

P la n t cy lind rica l, m u c h  b ra n c h e d , su b stance  firm , c en tra l sip h o n  n o t  easily 
seen. T .S . show s c e n tra l  cell su rro u n d e d  b y  m a n y  o thers d ecreas ing  in  size 
to w ards th e  p e rip h e ry . C y stocarps flask-shaped , stalked. T e trasp o res  in  
i o r  2 lo n g itu d in a l ro\ys im m ersed  in  special b ran ch es  R h o d o m e la

Very gelatinous, cylindrical, much branched thallus with a single axial filament at least 
in the younger parts giving o ff whorls o f  branches uniting to form  a cortex, at the 
periphery, o f  radially arranged, closely crowded equal branches, separable under 
pressure. Thallus sometimes hollow when old G lo io s ip h o n ia

46. T h a llu s  a  th in  m em b ran e , 5 cm . long  o r m o re , 1 ce ll th ick , yellow , b ro w n  or
p u rp le . S im ila r in  tex tu re  to  th in  p o ly th en e  sh ee t. Cells sm all (u p  to  2 5 ^  
across) in  sm all g roups, well se p a ra ted  P o r p h y r a

Thallus a gelatinous mass in which small cells are embedded without apparent order, 
well separated fro m  each other P o r p h y r id iu m

Thallus membranous when mature, 4 cm. long or less, 1 cell thick, cells 4-7/j. across.
When young a dome o f  cells in a mucilaginous matrix P o r p h y r o p s is

Plant a minute parasite with filaments endophytic and producing colourless pustules or 
leafy tufts on the surface o f  the host which contain the spores 47

P lan ts  very  ge la tin o u s a n d  w orm -like , b u ilt  u p  o f  lo n g itu d in a l filam ents 
g iv ing  o ff  ra d ia lly  a rra n g e d  filam entous b ran ch es  a ll h e ld  to g e th e r by 
m ucilage  48

P lan ts  n o t as above  51
47. Parasitic and producing pustules on R h o d o m ela  confervoides H a r v e y e lla

Parasitic and producing pustules on P o ly sip h o n ia  lanosa  C h o r e o c o la x
Parasitic and producing pustules on G ra c ila r ia  verru co sa  H o lm s e l la
Parasitic and producing small leafy tufts on C ry p to p le u ra  G o n im o p h y llu m

48. Thallus obviously monosiphonous in the younger parts with whorls o f  very fine dichotomous
ramuli; older parts covered by corticating filaments and dense growth o f  radial ramuli 
(distinguished from  N em alio n  by this whorled arrangement) D u d r e s n a y a

Thallus hollow in older parts; with a central axial filament, visible at least in the 
younger parts, giving off dichotomous, radially arranged branches whose end cells are 
small and closely packed to fo rm  the outer layer o f  the thallus G lo io s ip h o n ia

T h a llu s  n ev er hollow . W ith  a  n u m b e r  o f lo n g itu d in a l filam ents in te rtw in ed , 
g iv ing  o ff  ra d ia l  filam ents, w ith o u t a  d is tin c t ax ia l row  49

49. T h allu s  sim ple  o r b ra n c h e d  o n ly  a t  th e  base o r w ith  a  few  d ichotom ies. C ortex
o f  ra d ia lly  a r ra n g e d  b ran ch es , n o t in  w horls, d icho tom ously  b ra n c h e d  an d  
a ll em b ed d ed  in  m u cilag e . S e p a rab le  u n d e r  pressure . E n d  cells o f  b ranches 
n o t closely u n ite d  in to  a  c o n tin u o u s  o u te r  layer. C arpospores in  sm all c lum ps 
am o n g st th e  o u te r  b ran ch es , w ith o u t specia l p ro tec tin g  filam ents N e m a lio n  

Thallus cylindrical, dichotomously branched, sometimes with slight constrictions in the 
branches; with outer cells o f  cortical branches large, colourless and united into a 
continuous outer layer. Carpospores within this, reaching the exterior through a pore

S c in a ia
Thallus with a distinct main axis and lateral branches; carpospores in clumps surrounded 

by special protecting filaments 50
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50. Thallus with an inner axis o f  a number o f  intertwined filaments bearing radial, dichoto

mous branches in which the cells are largest towards the periphery
H e lm in th o c la d ia

Thallus with a central axis o f  large cells, longitudinally elongated and not obviously 
composed o f  separate filaments, bearing a cortex o f  radial dichotomous branches which 
end in long colourless hairs in the younger parts H e lm in th o r a

Thallus more or less cylindrical, much branched. T .S . shows single central cell with 4 
widely spaced radial cells each giving o ff dichotomous branches, the ultimate branches 
o f  which meet in an outer cortex C a llo s ip h o n ia

51. T h a llu s  cy lind rica l o r  so m ew h at f la tten e d  b u t, i f  so, less th a n  1 cm . w ide  a n d
m o re  th a n  1 cell th ick  52

T h a llu s , a t  least in  p a r t,  a  fla tten e d  la m in a  53
52. A xis sm ooth , o r  a rticu la te d  in to  segm ents, h o llow  o r so lid ; b ra n c h in g  irreg u la r

a n d  som etim es w h orled  o r d ich o to m o u s 75
Axis m u c h  b ra n ch e d  in  1 p lan e , b asica lly  p in n a te , n e v e r  hollow  55

53. T h a llu s  cy lind rica l in  th e  low er p a rts , ex p an d in g  d ista lly  in to  a  m ore  o r less
fla tten ed  b lade. T e x tu re  firm , alw ays m o re  th a n  1 cell th ick  83

T h a llu s  a lm ost en tire ly  fla tten ed , som etim es w ith  a n  inconsp icuous stalk , or, 
if  w ith  a  m o re  defin ite  ro u n d e d  strip e , th e n  w ith  a  la m in a  m ain ly  1 cell th ick  54

54.. T h a llu s  v e ry  th in — 1 cell th ick  ex cep t in  low er p a rts  a n d  in  m id rib , i f  p re sen t 58
M o re  th a n  1 cell th ick  68

55. B ranches opposite , tr i-  o r  q u a d r i-p in n a te  (see Fig. 1), v e ry  n a rro w  w ith  a
single a x ia l row  o f cells visible in  th e  y o u n g  apices 56

Thallus rather soft and gelatinous, branching usually irregularly pinnate fro m  a main 
axis, sometimes dichotomous. Central tissue o f  longitudinal filaments, interconnected 
and surrounded by a cortex o f  cells becoming smaller outwards G r a te lo u p ia

B ra n ch in g  opposite  or w h o rled — ax ia l cells seen  only  w ith  difficulty  w hen  tips 
a re  ex am in ed  ex ternally . T h a llu s  cy lin d rica l, su b stan ce  firm , ra th e r  b rittle , 
b ra n c h  tip s b lu n t. T e trasp o res  in  g ro u p s in  ram u li. C y stocarps flask-shaped, 
sessile. E p ip h y tic  o n  a lg ae  in  pools L a u r e n c ia  o b tu s a

B ra n ch in g  a lte rn a te  57
56. T h a llu s  rig id , u sually  s tiff  e n o u g h  to  m a in ta in  its  shape  o u t o f w a te r , reg u la rly

p in n a te  w ith  a lte rn a te  long  a n d  sh o rt b ranches. C o rtic a te  th ro u g h o u t. 
U su ally  ep ip h y tic  on  Laminaria stipes P t ilo ta

T h a llu s  m u c h  b ran ch ed , a  few  cm . long , soft, c linging to  th e  fingers. B ranches 
o f  u n e q u a l len g th  b u t  n o t re g u la r ly  long  a n d  sh o rt. Y oungest b ranches 
m onosiphonous P lu m a r ia

T h a llu s  w ith  obvious m ain  axis, w ith  irreg u la r  b ra n ch in g , a ll b ranches 
b e a r in g  n um erous sh o rt sp ine-like  o p posite  ram u li. C y stocarps te rm in a l 
on  sh o r t  ram u li B o n n e m a iso n ia

57. P la n ts  u p  to  20 cm .— u su a lly  less. D a rk  c o lo u r; L .S . show s c en tra l axis of
lo n g itu d in a l filam ents su rro u n d e d  b y  co rtex  o f sm all cells 88

Thallus up to 20 cm. long but very narrow, flattened in the upper parts, where thicker in 
the middle and becoming very thin at the edges P a n to n e u r a

Thallus o f  solid texture, flattened, with a poorly defined midrib, dark red in colour,
6-12 mm. in w idth; ultimate branches with several sharply marked teeth O d o n th a lia  

T h a llu s  n a rro w  (1 m m . w id e  o r less). M a in  b ranches ir re g u la r ly  a lte rn a te  in 
i p lan e , th e  u ltim a te  ones a ris in g  in  secund  g ro u p s (Fig. 1); zo n ate ly  
d iv id ed  te trasp o res in  spec ia l m a rg in a l c lusters o f b ran ch es  P lo c a m iu m  

S u b s ta n tia l fronds w ith  b lu n t-e n d ed  la te ra l  b ranches b u t  n o t  conspicuously  
n a rro w  insertions; c irc u la r  o r oval in  T .S . Som etim es v e ry  s tu n te d  a n d  
tu rf-like  on exposed rocks L a u r e n c ia

(57. continued overleaf)
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Thallus narrow (1-4 mm .), branching irregularly and profusely. Branches fringed with 
numerous short, lateral, spiny ramuli, sometimes distended into globular swellings

S p h a e r o c o c c u s
58. M acroscopic  m id r ib  p re sen t 5g

M id rib  ab sen t o r ill defined  63
59. P la n t w ith  1 to n u m ero u s  leaf-like lam in ae , 1-5 cm . o r  m ore  w ide, w ith  m id rib s

a n d  secondary  r ib s ; b o rn e  on  a  s tiff  cy lin d rica l s t ip e  60
P lan ts  w ith  n a rro w  la m in a e  a  few  m m , w id e  a n d  m u c h  b ra n ch e d  61
Plant w ith lamina almost entirely absent except in the distal parts where it  is poorly 

developed P a n to n e u r a
60. T h a llu s  b ra n ch e d  in  th e  p la n e  o f th e  lam in a , edge o f  lam in a  d eep ly  lobed , as

in  a n  oak  leaf. S tip e  sh o rt P h y c o d r y s
L am in a  sim ple , edges n o t deep ly  in d en te d  (m ore lik e  a  beech  lea f). U su ally  

w ith  several lam in ae  a ris in g  from  a  th ick  cy lind rica l s tipe  D e le s s e r ia
61. T h a llu s  b ra n ch e d  d icho tom ously  in  th e  p lan e  o f th e  lam in a  (as in  Fucus)

M e m b r a n o p te r a
T h allu s  w ith  b ran ch es  a ris in g  from  th e  m id rib , a tte n u a te d  a t  th e ir  bases, n o t 

in  th e  p lan e  o f  th e  la m in a  62
62. A pices o f  b ran ch es  a tte n u a te d  to  a  p o in t, m id rib  th e  on ly  “ v e in ”

H y p o g lo s s u m
Apices b lu n t, seco n d ary  “ ve ins”  p re sen t A p o g lo s s u m

63. Thallus small {up to 5  cm. long), much divided, with a midrib more or less clearly
defined E r y th r o g lo s s u m

Thallus 6-7 cm. long: epilithic, with a stipe 5 - /0  mm. long. Lamina bears additional 
branched filamentous attachment organs at its margin and tetraspores in small out
growths from  its surface D r a c h ie l la

T h allu s  u p  to  25 cm . o r m ore  long, w ith  no  trace  o f  a  m id rib  64
64. M icroscopic  veins a b se n t, ap ica l cell in d is tin c t (as in  Fig. 14B) N ito p h y llu m  

M icroscopic  veins p re sen t (F ig. 13) 65

F ig . 13 

M ic ro sc o p ic  v e in  ( X 3 0 0 ).

F ig . 14

Growing apices: A. Polyneura-, B. Cryptopleura. (Both X300.

6<ï . A p ical cells c learly  de fin ed  a t  a p ex  o f  f ro n d  an d  elsew here on  its m arg in
(Fig. 14A) 66

A pical cells in d is tin c t (Fig. 14B) 67
66. Sm all (5 cm. or less) thallus much divided, with marginal rhizoids attaching it to 

other plants R h iz o g lo s s u m
P la n t u p  to  25 cm . long , v a rio u sly  d iv id ed , w ith  a  very  sh o rt stipe  a t  th e  base. 

R h izo id s  ab sen t. T e tra sp o ra n g ia  in  sori on th e  thallu s surface o r  m arg in a l
P o ly n e u r a

[ 2 6 ]



A  Key to the Genera o f  the B ritish  Seaweeds 27

67. P la n ts  variously  d iv ided , u p  to  25 cm . long , som etim es w ith  b lu e  iridescence
u n d e r  w a te r ;  veins sp read in g  fro m  th e  base. T e tra s p o ra n g ia  in  sori on 
m a rg in a l p ro liferations o r  on th e  thallu s surface . Som etim es w ith  hooked  
b ran ch es C r y p to p le u r a

Plants irregularly divided, tetrasporangia borne in curved sori with surface o f  the thallus 
near the apices A c r o s o r iu m

68. Dichotomously branched with spores in longitudinal streaks in places giving the appearance
o f  an interrupted midrib S te n o g r a m m e

W ith o u t a  m id rib  69
69. Thallus 1-5 cm. long consisting o f  a flattened ovoid frond  from  the margins o f  which

spring a fe w  (6-12) similar branches L o m e n ta r ia  o r c a d e n s is
T h a llu s  la m in a te — u n d iv id ed  o r very  little  d iv id ed  a n d  w ith  a  sm oo th  ou tline .

C ystocarps in  c en tra l layers, n o t p ro d u c in g  sw ellings 70
T h a llu s  co m ple te ly  la m in a te ;  variously  lo b ed  o r b ra n c h e d , w ith  o r w ith o u t 

veins 7 1
70. P la n t  ex trem ely  lea thery , d a rk  crim son  in  colour, fo rm in g  sp o o n  sh ap ed  b lades

a tte n u a te d  a t  th e  base, 5-15 cm . long, singly  o r in  c lum ps o f  a  few D ils e a
Plant up to io  cm. long, bright red, soft, with a single layer o f  small cells on either side 

joined by a medulla o f  very sparse filaments H a ly m e n ia
Plant up to 30  cm. long, soft, the colour o f  raw liver S c h iz y m e n ia

71. T h a llu s  to u g h  or fleshy, e n tire ly  o r a lm ost o p aq u e , va rio u sly  b ra n ch e d , lobed
o r frilled , w ith o u t veins 72

T h a llu s  a  d e lica te  m em b ran e , u su a lly  tran s lu cen t, w ith  o r  w ith o u t veins, som e
tim es frilled  a t  th e  m arg in  73

72. Thallus broad and irregularly lobed, lobes often narrow at their bases. M edulla o f
longitudinally elongated and interwoven filaments covered by a cortex o f  2 or more 
layers o f  cells, the outermost being smallest. Cystocarps form ing raised bumps

C a lly m e n ia
Thallus thick and brittle. W ith narrow, more or less dichotomous branches, without 

marginal proliferations. Cystocarps form ing raised warts on the surface with a central 
ostiole. M edulla o f  large cells, not elongated, w ith a cortex o f  small cells

G r a c ila r ia  fo l i i f e r a  
T h a llu s  b ro a d  a n d  fan  sh ap ed , w ith  ir re g u la r  lobes a n d  b ran ch es. C en tra l 

tissue o f larg e  an d  sm all cells w ith  co rtex  o f sm all cells. T e trasp o ran g ia l 
sori a n d  cystocarps in  sm all m arg in a l p ro life ra tions C a llo p h y ll is

Thallus bright red, soft, up to 30  cm. long, strap shaped, irregularly branched and 
usually w ith marginal proliferations. A  single layer o f  cells on either side, joined by 
sparse filaments H a la r a c h n io n

Thallus usually small, fleshy and gelatinous, branching irregular, sometimes dichotomous, 
with medulla o f  longitudinal filaments bearing radial, dichotomous branches ending 
in rows o f  small cells which are united into a cortex several cells in thickness

P la to m a
T h a llu s  to u g h , d a rk  red , a tte n u a te d  a t  th e  base , w ith  ro u n d e d  ends a n d  usually  

w ith  m a rg in a l p ro life ra tio n s o f th e  sam e shape. O n  rocks a n d  a  com m on  
ep ip h y te  on  Laminaria stipes e tc . R h o d y m e n ia

73. T h a llu s  b r ig h t  red , fan  sh ap ed , m o re  o r less d icho tom ously  b ra n c h e d , u su a lly
nu m ero u s m arg in a l p ro life ra tio n s in  w h ich  te trasp o ran g ia  a n d  cystocarps 
o ccu r C a llo p h y ll is

Thallus very delicate, 2 or 3  cm. long, pale in colour, very finely divided into narrow 
branches. Large marginal cystocarps, tetrasporangia near the tips. L .S . shows inner 
tissue o f  dichotomously branched filaments o f  large cells E u th o r a

(73. continued overleaf)
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Thallus delicate, frequently dichotomously branched in almost spherical masses 5 - /5  cm. 
in dia. Tetrasporangia zonale, mostly near the tips. Cystocarps marginal. L .S . shows 
central filament o f  elongated cells giving o ff alternate branches R h o d o p h y l l i s

T h a llu s  w ith  e lo n g a ted  n a rro w  b lades, firm  a n d  to u g h , g iv ing  off n um erous
tongue-like  m a rg in a l b ran ch es. A ttac h ed  by  a m ass  o f cy lind rica l in te rw oven  
b ran ch es  C a l l i b l e p h a r i s

T h a llu s  m em b ran o u s a n d  firm , a tta c h e d  by a  sm all disc, u n d iv id ed  and  
ir reg u la rly  lo b ed  74

74. Central tissue o f  longitudinally elongated and interwoven filaments with cortical layers
o f  small cells C a l ly m e n ia

C e n tra l tissue o f la rg e  ro u n d e d  colourless cells v isib le  th ro u g h  th e  co rtex  of 
sm all cells R h o d y m e n ia

75. T h a llu s  hollow , o r  axis so lid  a n d  b ran ch es hollow  76
T h a llu s  solid th ro u g h o u t 79

76. T h a llu s , a t  least its  m a in  b ran ch es, n o t obviously co n stric ted  in to  a rticu la te d
jo in ts ;  b ra n c h e d  in  1 o r  in  a ll  p lanes 77

T h a llu s , bo th  m a in  axis a n d  b ran ch es, defin itely  c o n stric ted  in to  a rticu la ted  
jo in ts  78

77. T h a llu s  b ra n c h e d  sp a rin g ly  a t  th e  base, fo rm in g  c lu m p s o f  tu b u la r , irreg u la r
a n d  som etim es tw isted  b ran ch es , s lig h tly  f la tten e d ; up  to  30 cm . in  leng th  
b y  u p  to  i cm . in  w id th ;  d a rk  p u rp le -re d  o r b ro w n ish  in  c o lo u r; b u ilt  u p  o f 
lo n g itu d in a lly  ru n n in g  th rea d s  g iv ing  o ff  sh o rt p e r ip h e ra l b ra n ch e s  a n d  
covered  by  a  lay e r o r  tw o  o f  v e ry  sm all b ranches D u m o n t ia

T h a llu s  5-15 cm . long , m u c h  b ra n c h e d ;  finely d iv id ed , u su a lly  in  1 p lan e  only, 
b u t  som etim es in  all p lan e s ; b i- o r tr i-p in n a te ;  b ran ch es  a tte n u a te d  a t b o th  
ends L o m e n t a r i a  c la v e l lo s a

Thallus 1-4 cm. long, consisting o f  fa ttened  ovoid frond, from  the margins o f  which 
spring a small number (6-12) o f  similar branches L o m e n t a r i a  o r c a d e n s i s

M a in  axis cy lin d rica l, o ften  n a k ed  in  th e  low er p a rts , w ith  d is ten d ed  ovoid 
b ran ch es  n e a r  th e  apex , o n  w h ich  o r in  w h ich  rep ro d u c tiv e  o rgans m ay  occur

G a s t r o c lo n iu m  o v a tu m
78. V e ry  sm all p la n t, a b o u t  2 cm . in  h e ig h t;  u su a lly  very  d a rk ; fo u n d  in  crevices

o f rock in  u p p e r  l i t to ra l ;  th a llu s  n o t com plete ly  ho llow  b u t  trav ersed  b y  a 
w ide-m eshed  n e tw o rk  o f  in te rlac in g  filam en ts; (resem bling  a  m in ia tu re  
P rick ly  P e a r  p la n t ; )  te trasp o res zo n a te ly  d iv id ed  C a te n e l l a

P la n t  5-10 cm . lo n g , c learly  a n d  defin ite ly  a r tic u la te d  in to  bead-like  jo in ts , 
often  b u sh y ; m a in  b ra n ch e s  ir reg u la rly  d icho tom ous, sm aller b ran ch es  often 
in  w h o rls; a r tic u la tio n s  o f  m a in  axis a b o u t 5 m m . in  len g th  (som etim es 
m o re  th a n  th is, th e  w ho le  p la n t  th e n  be ing  a b o u t tw ice as large)

L o m e n t a r i a  a r t i c u l a t a  
P la n t  u p  to 30 cm . long , o f  p y ra m id a l o u tlin e ; b ran ch es a ris in g  in  w horls o f  

3-6 , seco n d ary  a n d  te r t ia ry  b ra n ch e s  s im ila r; a rticu la tio n s o f  m a in  axis 
1-2 cm . in  len g th  C h y lo c la d ia

P la n t  2-10 cm . long , fo rm in g  a  dense tu ft o f  sp read in g  b ran ch es w hose seg
m en ts , th o u g h  defin ite ly  a r tic u la te d , a re  n o t conspicuously  sw ollen in  th e ir 
m id d le  reg ion  C h a m p ia

79. T h a llu s  less th a n  2 cm . lo n g , a r tic u la te d  in to  bead-like  jo in ts ;  b lack  o r  d a rk
p u rp le  in  co lo u r. I n  crevices in  u p p e r  l it to ra l  rocks on less exposed shores

C a te n e l l a
T h a llu s  c y lin d rica l o r  sligh tly  com pressed  b u t n o t a rticu la te d  in to  bead-like 

jo in ts  80
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80.

82.

83.

84.

T h a llu s  w ith  s tu rd y  cy lind rica l axes, u p  to  5 m m . in  d iam e te r, u p  to  20 cm . 
long, rep ea ted ly  d icho tom ously  b ra n c h e d , re a c h in g  a  u n ifo rm  h e ig h t an d  
giv ing  a  v e ry  reg u la r a p p e a ra n c e  to  th e  p la n t 81

T h a llu s  irreg u la rly  b ra n ch e d , very  w iry ; a lm ost b lack  in  co lou r A h n fe lt ia  
P la n t  n o t rig id , cy lind rica l, m u ch  b ranched ', fo rm in g  b u sh y  tufts u p  to  50 cm .

long, o r  less b ra n ch e d  u p  to  2 m . long  82
P la n t a tta c h e d  to  th e  su b s tra tu m  b y  a  g ro u p  o f claw -like b ra n ch e s ; re p ro 

du c tiv e  o rgans in  sw ollen ap ices; te tra sp o ran g ia  zo n a te ly  d iv ided
F u r c e lla r ia

P la n t a tta c h e d  b y  co m p ac t b asa l disc ; re p ro d u c tiv e  o rgans in  n em a th ec ia
P o ly id e s

Thallus dichotomously branched in 1 plane, s ti ff  and wiry, form ing compact tufts 5-10 cm.
high; tetraspores cruciately divided, in nemathecia G y m n o g o n g r u s

M u c h  b ra n ch e d  p la n t  w ith  m ed u lla  com posed  o f  lo n g itu d in a lly  e lo n g a ted  
filam en ts; a tta c h m e n t b y  a  basa l g ro u p  o f  claw -like b ran ch es  to  rock  o r  
o th e r  a lg ae ; te tra sp o ran g ia  zo n a te ly  d iv id e d  (F ig. 15) C y s to c lo n iu m

P la n t  w ith  m ed u lla  o f  la rg e  colourless cells n o t e lo n g a ted  lo n g itu d in a lly ; 
a tta c h e d  b y  a  sm all basa l disc to  rock  o r  stones; te tra sp o ran g ia  c rucia te ly  
d iv id ed  (Fig. 15) G r a c ila r ia

T h a llu s  d a rk  crim son, th ick  a n d  lea th e ry , fo rm ing  spoo n -sh ap ed  b lades, 5-15 
cm . lo n g  a n d  a tte n u a te d  to w ard s th e  base , singly  o r in  sm all g roups D ils e a  

T h a llu s  m o re  o r  less p in n a te ly  b ra n c h e d  o r  w ith  fla tten ed  b lades w ith  
m arg in a l p ro life ra tions 84

T h a llu s  d icho tom ously  b ra n c h e d  w ith o u t p in n a te  b ra n ch e s  o r m arg in a l 
ou tg row ths 85

T h a llu s  w ith  long fla tten e d  b lades b e a r in g  filiform  o r  fla tten ed  m arg in a l 
p ro life ra tio n s u p  to  2 cm . o r  m o re  lo n g . A ttac h ed  b y  a  b a sa l m ass o f in te r
w oven  cy lind rica l b ran ch es. T e trasp o res  zo n a te  C a ll ib le p h a r is

T h a llu s  p in n a te ly  b ra n c h e d ; b ra n ch e s  b lu n t  ended . B asically  po lysiphonous,
T .S . show s m ed u lla  o f  close p ack ed  cells. C ystocarps ovoid (F ig. 15, F .) ,
sessile; te traspores te tra h e d ra l L a u r e n c ia

F ig . 15
Cystocarps : A. Gigartina stellata ( X £) ; B. Chondrus crispus ( X £) ; C. Gracilaria verrucosa ( X f )  ; 

D . Cystoclonium purpureum ( x f ) ;  E. Griffithsia flosculosa (X 20); F . Polysiphonia sp. (X 50).

85. T h a llu s , a t  least in  th e  low er p a rts , ch an n e lled . C ystocarps p a p illa ry , sp iny ,
on th e  surface  o f  th e  u p p e r  p a r ts  (F ig. 15) G ig a r t in a  s t e l la ta

T h a llu s  fla t to  a lm ost c y lin d rica l b u t  n ev er channelled  86
86. T h a llu s  v e ry  v a riab le  in  thickness, fro m  a lm o st cy lind rica l to  very  fla ttened ,

cystocarps fo rm ing  a  sm all dom e-like  p ro jec tion  o n  o n e  side  o f  th e  frond 
(an d  a  s lig h t d e n t on  th e  o th e r  in  th in  th a lli)  (Fig. 15). Sections show  a  
m ed u lla  o f in te rw oven  filam ents g iv in g  o ff  o thers ra d ia lly  to  fo rm  a  sm all- 
celled  co rtex . T e trasp o res  n o t in n e m a th e c ia  C h o n d r u s

(86. continued overleaf)
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T h allu s  w ith  m ed u lla  o f la rg e  closely p ack ed  cells a n d  co rtex  o f sm all cells in 
close pack ed  ra d ia l  filam ents. T e trasp o res  in  s trings in  n e m a th ec ia  87

87. Thallus fla t, stipe small. Freely dichotomously branched, branches with parallel sides
and rounded apices. Cystocarps in wart like projections fro m  the surface

G y m n o g o n g r u s  n o r v e g ic u s  
T h a llu s  w ith  low er p a r t  cy lin d rica l a n d  b e arin g  f a n  shap ed , d icho tom ously  

b ran ch ed , fla tten e d  lam in ae  d istally , o r a lm ost a ll f la tten e d  w ith  few  divisions 
a n d  som etim es a  p o o rly  defined m id rib  tow ards th e  base. S om etim es w ith  
m arg in a l p ro life ra tio n s sim ila r to  th e  p a re n t  lam in ae . C y stocarps sessile 
o r sta lked  P h y llo p h o r a

8 8 . Thallus with a medulla o f  interwoven filaments from  which others arise radially to form
a cortex. Cystocarps spherical, sessile or stalked, often in pairs G ig a r tin a

M e d u lla  o f  la rg e , lo n g itu d in a lly  e lo n g a ted  cells w ith  sm alle r in te rlac in g  
filam ents. C ystocarps im m ersed  in  th e  b ran ch es a n d  causing  sligh t sw ellings 89

89. C ystocarps w ith -2 ostioles, 1 o n  e ith e r  side  o f th e  th a llu s ; in te rlac in g  filam ents
m ostly  a t  p e rip h e ry  o f  m ed u lla  G e lid iu m

C ystocarps w ith  1 ostiole o n ly ; in te rlac in g  filam ents m ain ly  in  cen tre  o f m ed u lla
P te r o c la d ia

C y a n o p h y t a

1. P lan ts  non-filam entous o r  w ith  poo rly  defined  filam en ts w h ich  are , a t  least
p a rtia lly , p ack ed  closely to g e th e r in  a  gela tinous w hole 2

P lan ts  d is tin c tly  filam en tous, filam en ts b ra n ch e d  o r u n b ra n ch e d . T richom es 
w ith  o r  w ith o u t m u cilag e  sh ea th . R e p ro d u c tio n  b y  spores o r  horm ogones 4

2. N o  d iffe ren tia tio n  b e tw een  base  a n d  a p ex  o f  cells. C ells so lita ry  o r in  colonies,
nev er filam entous. R e p ro d u c tio n  by  v eg eta tiv e  d iv ision  3

P lan ts  alw ays a tta c h e d  to  su b s tra tu m . Cells so lita ry  o r co lon ia l, show ing 
po larity , p a r tic u la r ly  in  so lita ry  cells. T h a lli  encrusting , o n e  cell th ick  o r, if 
m o re , th en  com posed  o f  ra d ia lly  a rra n g e d  irreg u la r  filam ents. Som etim es 
w ith  filam ents p e n e tra tin g  th e  su b s tra tu m . R ep ro d u c tio n  b y  endospores 
a n d  exospores E n to p h y s a lis*

3. Cells ovoid o r cy lin d rica l, d iv id in g  in  1 p lan e  only, p e rp en d icu la r  to  th e  long
axis o f th e  cell. Cells so lita ry  o r in  colonies em b ed d ed  in  solid m ucilag inous 
m asses w h ich  m ay  be visib le to  th e  n a k ed  eye C o c c o c h lo r is  f

Cells sp h erica l to  cy lin d rica l, in  flat p la te -lik e  colonies, d iv id in g  in  2 p lanes 
p e rp en d icu la r  to  each  o th e r  a n d  to  th e  surface  o f th e  colony. Cells reg u la rly  
a rra n g e d  in  row s a t  r ig h t angles to  each  o th e r  A g m e n e llu m  J

Cells spherica l to cy lin d rica l, in  m u cilag in o u s masses. D ivision  in  3 p e rp en 
d icu la r  p lanes so th a t  cells m ay  lie  in  row s o rien ta te d  in  3 d irec tions 
p e rp en d icu la r  to  e ac h  o th e r. M u c ilag in o u s m a trix  hom ogeneous o r in  
layers ro u n d  th e  cells A n a c y s tis§

4. A ll cells o f trichom es sim ila r 5
Cells o f m o re  th a n  1 k in d  in  trichom es . 13

5. T richom es in  a  sh ea th , m o re  th a n  1 trich o m e in  1 shea th . S h ea th s closed a t  th e
ends. F ilam en ts  often  b ra n c h e d  6

T rich o m es n ak ed  o r  w ith  a  single trich o m e in  each  sh ea th ; shea ths o p en  a t  th e  
ends 8

* Includes Chaemosiphon, Chlorogloea, Dermocarpa, Oncobyrsa, Pleurocapsa and Xenococcus 
Includes Aphanothece, Gloeothece and  Synechococcus 
Includes Merismopedia and  Holopedia 
Includes Aphanocapsa and  Gloeocapsa
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6. S h ea th s m ucilag inous w ith  n u m ero u s trichom es in  e a c h ; filam en ts creep ing , 
u sually  u n b ra n ch e d  M ic r o c o le u s

S h ea th s w ith  a  few  trichom es on ly  (seldom  m o re  th a n  3)
S h ea th s m ucilag inous, colourless, cells o f  th e  trich o m es alw ays sho rte r 

th a n  w ide, trichom es tap e r in g  a t  th e  ends usually  w ith  th e  en d  cell en larged , 
g iv ing  th e  a p p ea ran ce  o f a c ap  (see Fig. 16), o ccu rrin g  in  sheets

H y d r o c o le u m
S h ea th s firm , show ing layers, colourless o r yellow . T rich o m es w ith o u t “ caps” 

a t  th e  end . Som etim es p a r tia lly  calcified  S c h iz o th r ix
T rich o m es in  shea th s ; filam en ts occasionally  b ra n ch e d , u n ite d  in to  p o in ted

tufts, w h ich  m ay  b e  e rec t, 2-3 cm . h ig h , o r p ro s tra te  
T rich o m es n ak ed  or in  sheaths, n o t u n ite d  in to  tufts

S y m p lo c a

A

W

F i g . 16

A. Trichomes ending in  calyptras (Hydrocoleum); B . False branching; C. Intercalary 
heterocyst (Nodularia) ;  D. Basal heterocyst (Rivularia). (All x  250).

9 . F ilam en ts  w ith  delicate, colourless sheaths, in te rw o v en  in to  sheets w h ich  arc
often  stro n g  enough  to w ith s tan d  h an d lin g . F ilam en ts  n ev er o f reg u la r  sp ira l
form  P h o r m id iu m

F ilam en ts  n o t in te rw o v en  in to  sheets io
io . S h ea th s p resen t 11

S h ea th s ab sen t 12
l í .  F ilam en ts  show ing  freq u en t false b ra n c h in g  (Fig. 16), heterocysts absen t

P le c to n e m a
F ilam en ts  u n b ra n ch e d , trichom es a re  c ap ab le  o f g lid ing  m otion , often m ov ing  

o u t o f th e ir  shea ths (look carefu lly !) L y n g b y a
12. T r i c h o m e s  w o u n d  in  a  s p i r a l  o f  c o n s t a n t  d i a m e t e r ,  m o t i o n  s c r e w - l ik e .

In d iv id u a l cells often sm all a n d  h a rd  to d istingu ish  S p iru lin a
T rich o m es s tra ig h t o r  irreg u la rly  b e n t b u t  n o t o f sp ira l fo rm , free , u sually

show ing ra p id  g lid ing  m o tio n  O s c il la to r ia
13. V eg eta tiv e  div ision  m ain ly  transverse , trichom es u n iseria te . F ilam en ts  u n 

b ra n ch e d  o r  w ith  false b ra n c h in g  14
V eg e ta tiv e  divisions b o th  tran sv erse  a n d  lo n g itu d in a l to  fo rm  m u ltise ria te  

trichom es w ith  tru e  b ra n ch in g . E n d o lith ic  in  calca reo u s rock a n d  w ith  
som e b ran ch es a tte n u a te d  a n d  h a ir- lik e  M a s t ig o c o le u s

14. T rich o m es d istally  a tte n u a te d  a n d  h a ir-lik e  15
T rich o m es n o t, o r  only  sligh tly , ta p e r in g  a t th e ir  ends 20

15. W ith o u t heterocysts, filam en ts a ris in g  fro m  a n  en cru stin g  basa l m ass o f
closely p ack ed  cells. E p ip h y tic  o r  ep ilith ic  A m p h ith r ix

W ith  heterocysts 16
16. F ilam en ts  u n ite d  in  a  m acroscop ic  m u cilag in o u s mass 17

F ilam en ts  n o t u n ite d  in  a  m u cilag in o u s m ass 19
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17. H eterocysts in te rca la ry  (Fig. 16). F ilam en ts  w ith  p ro fu se  false b ran ch in g , in
b lack  o r  b ro w n  m u cilag in o u s colonies w h ich  a r e  so lid  a t  first a n d  la te r 
hollow  B r a c h y tr ic h ia

H eterocysts basa l (F ig. 16) 18
18. T h a lli  flat, e n c ru s tin g ; filam en ts u n b ra n c h e d , w ith  a  single he te ro cy st a t  th e

base  o f  each , u n ifo rm ly  a r ra n g e d  p e rp e n d ic u la r  to  th e  su b s tra tu m . 
E p ip h y tic  on  v a rio u s  a lg ae , stones e tc . I s a c t is

T h a lli globose o r cush ion-like . F ilam en ts  w ith  false b ra n ch in g , w ith  a 
heterocyst a t  th e  base o f  each  b ra n ch , w ell se p a ra te d  from  th e  p a ren t 
trich o m e  R iv u la r ia

19. O n e  trich o m e  in  each  sh e a th , filam en ts u n b ra n c h e d  o r w ith  false b ra n c h in g
w h ich  n ev er a p p ea rs  d icho tom ous. H eterocysts b asa l a n d  in te rca la ry . 
E p ip h y tic , ep ilith ic  (or e n d o p h y tic  in  Nemalion) C a lo th r ix

S h ea th s c o n ta in in g  2-6 trichom es o r a t  least th e ir  bases. False b ra n ch in g  
a p p ea rin g  d ich o to m o u s D ic h o th r ix

20. T rich o m es all o f  th e  sam e form , n o t d iffe ren tia ted  in to  basa l a n d  erec t
p o rtio n s , u n  b ra n c h e d  21

T richom es d iffe ren tia ted  in to  basa l a n d  e rec t p o rtio n s , w ith  false b ra n c h in g  23
21. T rich o m es m u c h  tw isted , in  a  m ucilag inous m ass w ith  a  d is tin c t o u ter

envelope  m o re  d e ep ly  co lo u red  th a n  th e  rest. H eterocysts in te rc a la ry  a n d  
som etim es te rm in a l N o s to c

T richom es free o r  in  a n  in d efin ite  m ucilag inous m ass w ith  no d is tin c t o u ter 
envelope . 22

22. F ilam en ts  free, w ith  sheaths. Cells o f  trichom es sh o rte r  th a n  b ro a d , n u m ero u s
in te rca la ry  he terocysts N o d u la r ia

F ilam en ts  e ith e r free , o r  som etim es in  m ucilag inous masses w ith  no  c lear 
lim its , shea ths ab sen t o r  very  d e licate . H eterocysts in te rca la ry . Cells of 
trichom es lo n g er th a n  b ro a d  A n a b a e n a

23. F ilam en ts  u n b ra n c h e d , 1 trich o m e  in  each  sh ea th  w ith  basa l heterocysts an d
cells la rg e r  to w ard s  th e  base . (D istingu ished  fro m  Calothrix by  trichom es 
n o t a tte n u a te d  in to  h a irs) F r e m y e l la  (M ic r o c h a e te )

F ilam en ts  b ra n c h e d , w ith  false b ra n ch e s  b o rne  singly, shea ths d e licate
T o ly p o th r ix
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