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KEY TO TTIE DTVISIONS OFALGAE

Cells with grasvgreen plastids; iodine test for starch (turns black) positive.......

..............Chlomphyta*
Cellswith brown or red plastids; iodine test for starch negative........................2

Ce[s with
change......

olive to dark-broç,n plastids; boiling *ater fiesrrtts in no colour c-.

Cells with red plastids; boiling water test results in green colouration................

( va-tt.t o d.we ac, 6*¡,þ.-^,Jo" & i. t./i,,'. *;î, r L¿tu+ t tû.ut rÅ... u )-, 
uanlt"o¡t'laut@^ë ¿ 6-¿ ;ncLrrÂøÀ'"u. thl¡ [oLt;"^ +er eorlv..",¿a\.èv

'Vauclwriaþas grcen plastids but does not rcspond to the iodine test.
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2 BRITISH SEAWEEDS

KEY TO THE GREEN ALGAE

Plant microscopic (less than 1-2mm size or diameter) often an epiphyte'

endoph¡e, epízoite, endozoite, rock or shell boríng species...............,Section A
Plant macroscopic (more than 2mm in size)............ ..,....,.....,...-..2

Plant sþhonous.................... .....................Section B

Plant not sþhonous but of cell or cell-like structures....... .........3

Plant fi1amentous.................. ....................Section C

Plant hollour (cylindrical) or flattened (blade-like) Sæfinn D

SECTION A

Plant multicellular, sþhonous or gaaqfê

1

1

4r>
4.r>
3Q)
3ø',)

1

L

4r)
4r)
3(2)
3Q)
4(3)

1**.*t^^o
Cells on branched gelatinous stalk...

Cells not on branched gelatinous stalk.....................

1)-
I

4(3)
s(4)
s(4)
6(Ð

6(Ð

7(6',)

7(6)
8(Ð
8(Ð
e(1)
e(1)

Cells in chains; on mud in saltmarshes............Stichococcus bacillaris (Plate l)
Cells not in chains; not in sa1trnarshes."............... I +
Cells in clusters of two, four or eight; band-forming at high tide level, particu-

larly in estuaries......... Pseudendoclonlum submarinum @lateS) '/
Cells not so.................... ...................'......................./ 5
Cells endophytic in Petrccelís............"Cod|o|um petrocelldis" life-hlstory stage

Cells not endophytic in Penocelis... ........................6

Plant with thickened cell walt forming distinct rhizoidal processes; e,pilithic or
shell-boring................"Codlolum" stages, Eugomontia and Gomontia (Plate 1) ,'
Plants without thickened cell wall; attachment prooesses if present very small;
endophytic or epiph¡ic... ..,.7--4
Cells large more than 3@n Oiameter; endophytic.....Chtorochytrium (Plate 1) '
Cells le.ss than 3@r diameter; epiphytic...........,......

Cells globular, epiphytic onRhimclonium.....................Sykidion dyeri (Plate t¡ *
Cells elongate, epiphytic onPiloyella...........,......Characlum marinum (Plate 1) "

Plant siphonous or saccate.. ..........10

Plant multicellular................. ........11

?c) B,'r a r "i:' ¡"1
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,1 CHLOROPHYTA KEYS 3

10(Ð Plant a saccate, bladder-like srructure, bladders linked by colourless rhizoid-
n _ like thread; hairs present; epiphyric and endoph¡ic......................
q .......Btastophysa rhizopus (plare 2) ç

10S) Plant siphonous, filamentoug much branched, with irregular srollen vesicles;

lþ shell-boring .......,....Ostroebium queketii (plate 2) -t[f)o Plant reg¡rlarþ or inegularþ discoidal; may develop into a pustu1e................12
1rfßX Plant basically filamentous; filaments may aggregate to form a pustule or

I sheet....... ..................1s
12{{\ Irregr¡tar shaped disc or pustule without bifurcate cells at margin..................13
l4f):! reg'lar shaped disc of radiating filaments wirh bifurcate cells at margin...l4
ß(frDisc monostromatíc, orcept when fertile; hairs not reported; one pyrenoid

- , I p_"r. ce11.................. .......Synmryne rcinkel (plate Z¡ -
13(1/Ð Disc or pustule poþtromatic; produces coarse hairs in large numbers from

globular cells in the central part of the tha[us; one to five pyrenoids per
ce11.................. ..........Ochlochaete hystrix (plr¡te 4) ,z

14(12) Discs monostromatic only at margin, central region poþtromatic; disc diame-
ter to 2mm..... Ulvella lens (plate S) r'

14(12) Disc monostromatic throughout exce,pt when fertíle; disc diameter to 250um
...............Pringsheimiella scutata (plate 5)

1s(11)

1s(11)

Filaments often alternately or oppositely branched; hairs

not be

18(17) Cells of a filamenr 3-1Þ across; hairs not

in the
2)

êo,..-+"r}t{'rs"

not in the
periostracum of Lìttorínø.... .........16

16(15) Plant shell-boring; produces long thin hairs................ ...............17
16(15) Plant nor shell-boring; may or may nor produce hairs.......................................19
17(16) Plastids usually lobed; hairs present.. ..................18
1(16) Plastids usually reticulat{,,Jrairs absent..........,..................8ugomont|a sacculata
18(17) Cells of a filament ß-2Sn across; hairs rwisred............

...Phaeophila dendroides (Plate 4) .
twisted............

20(19) One pyrenoid per cell; on various algae Acrochaete on

20eÅ) More than one pyrenoid per cell....

9

I1¡'rd t rr¡¡v'r

&i ¡-,+

qre¡'airsrr;ää;;;ili;ililil;i::ä:i,:li:i:iÍlf i:3"
from the cell below; plants epiph¡ic nor epizoic. .......................2I)

19(16) Hairs may or may not be present, if present then not as above; plants endo-
phytic and epiphyric, epizoic or çilithic...... ........22

13



4 BRJTISH SEAWEEDS

21(20) Filaments 4.5-1Sm across; two (to six) pyrenoids per cell; chloroplast slightly
lobed; on various a1gae.......... ...Acrochsete leptochaete (Plate 3) ø'

21(20) Filaments 1G2Sn across; three (to six) pyrenoids per cell; chloroplast reticu-
late; grows among paraphyses of Choda and surface cells of Fac¡¡s.

22(21) Plants on other substrates; may or may not produce hairs............1..................25

23(22) EndozoicnÁlcyonidium; filaments to 3.Ðn across, xG12 as long as broad;
filaments aggregate to form a pustule or layer......Epicladia phillipsii (Plate 3) "'

ã(22) Not inAlcyonidiutn; filaments more than 3.tm diameter and cells less than
xG12 as long as broad; filaments aggregate tõ a pustule or 1ayer........... - ..4 +

?4(?3) Endozoic ín Dynamena; fïlaments 4.$r across, cells x2-4 as long as broad; '
central c€Is 2-6m diameter...........,...Pseudendoclonium dynamenae (Plate 5¡ ø

U(B) ln\on Flutta and Securíflustm; lïlament to @n across, cells )¿,-4 as long as

broad; central cells 1G'1$n diameter.....................Epicladia flustrae @late 3) -
25(22) Does not produce hairs; one pyrenoid per cell; grows on various substrates

(Zosteru, Fucus, wood and rocJr)............... ...........?Á

25(22) Prodpcas characteristic hair$airs a part of a small cell containing a chle¡e
pladf; three to twelve ryrenoids per cell; epi/endophytic in the decaying parts
of various algae (eqpecialty Dumontìa).............Bolbocoleon piliferum (Plate 4) "'

%(25) Filamentous; endophytic in the epidermal cells of loose-lying leaves of Zos-
tem marina.... ...........Epicladia perforans (Plate l¡ ,r'

2ó(25) Filaments aggregate into sheets or pustules; not on 2osteru............................27

?!l (?Á) Plant pustu lar, epiph¡ic..... ..28

27(26) Plant sheet-forming, on wood and stone........

.............Pseudendoclonlum submarinum (Plate 5) .
28(27) Pustules 25@n thick; cells 1G1æln diameter; epiphytic onl-amìna¡ia

stipes ............. ................Pseudopringsheimis confluens (Plate 5) .
*o' 

:::::: s 
:::::: ::::::@::::iff"$ffiffi;;;i; öö,

&vLocûau^",*u
SECTION B

I Plants a

.....3Plants

) Plastids discoid with no pyrenoids..

.....................nHa11cystis ovalls" life-history stage of Derbesia marina (Plate 6) /
2d.L) Plastids qpindle-shaped with one or two pyrenoids...............,....

tw¿'CrO
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CHLOROPHYTA KEYS

...........'Halicystis parv'ula' life-history stage of D,erbesia tenuissima (Plate 6) "-
Delicate filamentous p1ants.............. ......................4

Coarse qponry plants, cylindrical, globular or prostrate, comprising a mass of
aggregated filaments........ ................8

Plants apically regularþ branched, branches arising from a distinct main axis...

Plants a mass of inegularþ branched filønentc .6

Ultimate branches distichousþ arranged, plant feather-Iike..................

.............'.Bryopsls plumosa (Plate 6) -
Ultimate branches spirally ananged......................Bryopsis hypnoides (Plate 6) -
Plants stain black with iodine............. ....................7

Plants do not stain black with iodine... ¡pp. (Plate 6) -
Plastids discoid, lac.king p¡¡enoids..............................Iþrbesla marina (Plate 6) -

::i* ::*::::::1 ::::: ::::::":îkilffi;; öilö _
8(3) Plant prostrate forming a vehety 1ayer......,............Codium adhaerens (Plate 7)
8(3) Plant globular, or erect and terete...... ....................9
9(8) Plant erect, terete and dichotomous or inegularþ branched............................10
9(8) Plant a hollow ball..... ........Codium bursa (Plate 7)
10(9) Tips of filamenrs (utricles) wirh a distinct poinr (mucron)................................11
10(9) Tips of filaments rounded (withour mucrons)..... .......................12
11(10) Fronds terete throughout; utricles with a small mucron less than 1@ long....

................Codium fragile ssp. atlanticum (Plate 7)
11(10) Fronds flattened below dichotomies; utricles with a long pointed mucron to

.....Codium fragile ssp. tomentosoides (Plate 7) v ' fvr^ ¿ r"ü

12{10) Frond dichotomously branched; utricles broad and rounded, hairs/hair scars
on constriction below utricle................................Codium tomentosum (Plate 7¡ '.

12(10) Frond irregularþ branched, hairs/hair scars just below rhe broad rim of the
utric1e............. ..............codium vermilar¡ (plate Ð r'

SECTTON C

1 Filaments unbranched or onlywith short lateral, or basal rhizoidal out-
gro$'1hs.......... ...............2

1 Filaments profusely branched............ ...................16

5

4(3)
4(3)
s(4)

3(1)
3(1)

s(4)
6(Ð
6(6)
(6)
7(6)

ùùr¿.r*



6 BRITISH SEAWEEDS

?+r
Plastids stellate, axile; growing in the splash zone often in bird-roosts.

;ä;;;i;;;;;ffi ;;;;ö;ö,tr',*iff 
"i,ily;i:î.tllr:'o''

roosts.............. ............3

Plastids band-shaped............ ...........4

Plastids reticulate........ ......................8

Plants with smooth-surfaced cell walls uncontaminated by microparticles and

organisms....... .............5

Plants with rough-surfaced cell walls contaminated by micropartìcles and

organisms....... ............6

Diameter of cells (10)-15{4-(8Ðûìn; filament wall of constant thíckness,

filament tightly curled in reproductive state...,.........Ulothrix speciosa (Plate 8) z
Diameter of cells (8)-1G25-(29Þh; filament wall of variable thickness; fila-
ment not tightþ curled when reproductive............................Ulothrlx palusalsa

Gro*'th habit a complor of basal and erect systems, filaments often coales.

cent; filament diameter (4)-15-33-(448h; cell walls thick; marine species on
hard substrate ...........,.......U10thrix flacc¿ (Plate 8) r'
Growth habit, an upright síngle fïlament, not coalescent; filament diameter
(4r&lólp6{,brackish species in saltmarshes ...............................7

Filament dú-rn"t"r (4)-1G15{26Ðn wide; secondary basal rhizoids frequently
present; not on soil in saltmarshes .....Ulothrix lmplexa (Plate 8) -
Filament diameter (5)-&12.(13lgn; secondary rhizoids absent; on soil in
celfmqrqhcc

Plant cotton-wool like; fîlaments soft,40-8Q$n diameter; often unattached

ennrining other algae, forming large skeins..............

..Chaetomorpha capillaris (Plate 9) '
Plant not cotton-wool like; filaments stiff, over 10Qúþ diameter; attached

solitary filaments or entwining.. ............................11

4t)

4r)

3Q>

3(2)
4(3)

4(3)

s(4)

s(4)

6(4)

6(4)

7(6',)

7(6>

8(3)

10(e)

10(9)

tkr f- {l}

lw. L ¡'Ê

ùr.r (,¿{}

nôt r /Gl

ftai ¿ i'{}

E:-i- -. ¡\t,,: i'f.!í¡"'1

...Ulothrix subflaccida (Plate 8) /*:* 
:::I*::::::::::::i:T::ififfiil'fl,,Tli;;;;; öi;,;;; "

8(3) Rhizoidal outgrou,ths absent along filaments; dlp not form felty mats...........9

9(S) Coarse filaments, if attached then by basal cell¡ þ/ament does not adhere to
subsrrate; cell walls thick......................................,,/:........,...................................10

9(8) Fine, soft filaments, if attached then by rhizoidal downgrowths from basal cell
or cell above; adheres firrnly to a substrate (sometimes shiny in appearance);

cell walls thin................. ..................13

lhà. . ¡':!

fvai '- !'t:j
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11(10) Plant a single bristle-like filament,21G105qþr diameter, dark green in co-
Iour................. .....................Chaetomorpha melagonium (Plate 9) v'.

11(10) Plants rarely solitary, often entangled, 120-58$ln diameter, light green in
colour.,...........

12{11) Plant attached, on rocþ shore............... .,....Chaetomo*n;"P
12(11) Plant loose-þing in saltmarshes and estuaries.Chaetomorpha linum (Plate 9)
13(9) Plants attached þ a single rhizoid from the basal cell; filament diameter 15-

5{&.............. ..............Urospora negtecta (Plate 8) ,

CHLOROPHYTAKEYS 7

2l

¡..., . . r)

F/i¡a¡{

13(9) Plants attached by sweral rhizffigripirgfrom the basal and neighbouring
cells; filament þ¡¡mctc#*re¡¡€ü;;ìfiËct"6ì,i.lr sagm diameter..........................14

14(13) Cells distincly banel-sliaped, more than 15$ln diameter.....................

1..'-u, r ' t'

â ¡.¡¡r- Cr

tqr ¡ ,(i

l*i¿.,.c14(ß) c;u. ;häil;;r* ;r@ü;;;;; :.::::* ::::::. :l ::: i:li :,?'
6(1a) Cells in mature filaments square or longer than broad..............

.........Urospora bangioides (Plate 8) "/

15(1a) Cells in mature filaments mostly shorter than broad...,.

16(1) ;;ä ;;r;;;;.,";;il; ; ""'8"'f#äiü:"":î:: $ii;"'ã;t "
frombase to aper(........... ................17

16(1) Apical cells not prominent or dark in colour, rhizoids produced basally
only.................

17(16) Plants to 20mm long; cells 2G3@n diameter, uninucleate......:............................

""""""tttilq """""""""""'Spongomorpha aeruginosa (Plate 16) /
17(16) Plantdlonge'l to 100n1;'cd[s greater than 7Sr diamerer, multinucleare.......18
18(17) Filaments entwined to form rope-like growths, bound by hooked lateral

branchlets...... ......Spongomorpha arcta (Plate 16) -/
18(17) Filaments not entwined to rope-like grourths, no hooked lateral branchlets..lg
19(18) Cells 150-20qq¡n diameter; branching secund; planr dark Seen..........:...

...Spongomorpha sonderi{Phte{6f dì
19(18) Cells 70-t0d$¡ diameter; branches arise on all sides; light green......1................

20(1e) rñ;; '"il;;ö"'" r'rilä.;;;;:iJå:îî:',i::î.î',î:n$i*, 
q

disc with irregular processes from the cell wall....
.......Cladophora pygmaea (Plate 15) u'

20(19) Thallus of erect tufts more than 3mm high, attachment cell not disc-shaped.....

tA¡,¿.s

d\r¡ ¿.,1þ

lft'.1,'t

f.1.i.1 i..:
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8 BRITISH SEAWEEDS

21(20) Plant with long clavaeform basal cell (2-36mm long); basal and lower cells

longer than the apical ce11s................. '.........-.------'22

21(20) Basal cells not long or clavaeform..... ..'..'.....'...'..'23

22(21) RJrízoids with annular thickenings emerge from each cell immediately above

the basal cell; colourless cubical øystals in the cells; dark green,turns brown

on drying........ ..,...Cladophora prolifera (Plate 15) "
22,(2L) Basøil cells without rhizoids; stoloniferous outgrowths sometimes formed at

the qrtreme base of the basal cell; colourless tertrahedral crystals in the cells;

does not turn brown on drying..........................C14dophora pellucida (Plate 15) *

"t"'::îi::::*:*::'""T:::1Y:ilülålifi "i".i.,iTilii;;;;;;ï,
23(21) Plants

24(23) Plants

without adventitious rhizoids dista11y............ ...................U

unattached; lacking rhizoids; entn ining Zostem often in skeins.........?5
.......;z' ?

24(23) Plants attached by rhizoids; not e\tanglingzostem ..............'....26

25(71\ Every cell (ørcept the apical cell) carries one or sweral branches; main axes

straight, terminating in a hook; apical cells 12G175(-2ó{11]r diameter; plant
turns bron¡n on drying........ .......Cladophora retrollexa (Plate t5¡ r

?5(U, Alarge number of intercalary cellswithout branches; main æris curved, not
terminating in a hook; apical cells 4G@r diameter; plant stays green on

drying............. ........Cladophora batlersii (Plate t0¡ ,'
?Á(?,4) Cellwalls of branches (2.Ð-5-1@n thick, lamellate; colourless cubical crys.

tals in the cells; sk branches arise from a single axial ce11.........

...'..Cladophora rupestris (Plate 1ó) /
?Á(24) Cellwalls thin, not lamellate; crystals absent; always less than six branches

from a single axial ce11......... ..........n

nQÁ) Apicrrl cells 9G165(-195[þ diameter.......,............. .....................28

27(?Á) Apical cells smaller... ......................29

2ß(27) Main filaments terminating in bunches of curved branches, with ramuli in

acropetal order; apical cells cylindrical; main fTlaments 140-339tÌn diameter;
plant 160mm high................ ..................C|ndophora lehmanniana

28(27) Main filaments not terminating in bunches of cun¡ed branches; apical cells

more or less attenuate; main filaments 24()-40@n diameter; plants to 350mm

high................ ..Cladophora hutchinsiae (Ptate tS¡ /
29(?fî¡ Branines in unüaterai rows on ihe upper and iower pan oí rhe rhaiius..........3Û

29(27) No rows of branches on the lower part of the tha11us........................................31

n &,\. r.i:

¡\,u¿ ¡û

Ivr^ ¿. rS

Lr,' j t,,:
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CHLOROPHYTAKEYS 9

30(29) Apical cells cylindrical, attenuate but nor pointed; apical cell diameter 1&
2ü¡n in pale green plants, 50-7qüÞ in dark green plants; main axis filamenrs

30Qe)

3 1 (2e) Main r,r;;*ä; ilil ; ;il ;;*"J:iåïii'ä:iïË1,tiï' o "
acropetal........ .........32

31(29) Branches absent or rare and írregular, not clustered; apices ata;o.',r+- i"{
¿*Ktt

n^{ r:.r# ¡..t.r,. l'.Í'

I"l,i r , 'g
t',¡.r i i $

h,,i ,.r:, pr,r ¡: ,rit

(PT'")>

Tlvo (sometimes three) branches per articllation; diameter of lower filaments
two or th¡ee times as large as the apical cells; apical cells 35-4@n diameter
in pale (insolated) plants, SGllqÞ in darker (shaded) p1anrs..............

..Cladophora laetevlrrns (Plate 16) ,,
Three to four (sometimes five) branches per articulation; diameter of lower
filaments three to six times as large as the apical cells; apical cells narrow, 14-
2$r diameter in pale plants,3Gggh in darker plants..................................33
Apical cells tapered, sometimes con¡@[ 2J-4Þ diameter in pale plants,
5t9(th in darker p1ants..................... .....Cladophora vagabunda

33(32) Apical cells rounded (sometimes slightly tapered), 14-2@r in pale plantg 35-
5@, i" darker plants. ........Cladophora dalmatica

34(31) Apical cells 16{rþ diameter; branches if present, paired, short; forms float-
ing masses...... .......................C1adophora globulina

34(31) Apical ceUs 2.()-4@n diameter; main filaments with branches of varying
length; plants detatched growing on or amongZostem..cladophora liniformis

32ßr>

32Qr\

33Q2)

SECTION D

1 Plants filamentous or finely filiform........... ...........2
1 Plants tubular or flattened... ..........6

{.L) Thalli of nvo cells rows....... ..........3

4Ð Tha[iwith more than ¡vo cell rows................ ...............................4

gni¿ ti) Alr ¡ t{'

lvu( ¡S

¡t.r': ff

$-u{ rö

llr,i,î,
¡.lri,rô

htr'c. rS

lv|rôrç

f,,,r¡l r{.f
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10 BRITISH SEAWEEDS

3Q) I¿teral rhizoidal branches present; plastids stellate with a single pyrenoid;

cells shorter than wide (6 x
smaller and more square in

$.tl in
biseriate

f,a.{ ¿ ¡*r1

I't t í.¡_t1

¡^ tf úl1l'

&rr¿. r1:1.

Nt{,l ¡r'l' l,tÂt¿ ¡v-:

¡n r! rf)
l\.1"¿.,qj: f.r\.1 ¡1,-.

N.r, i i':,'

l.u,l r'S

....Rosenvingiella polyrhiza (Plate 10) "
3(2> Lateral rhizoidal branches absent; plastids parietal with two or three pyrc

noids; cells paired, longer than broad (25 x t$¡n); middle to upper shore

1erre1s.............. .......Percursaria percursg (Plate 10) v/
4Q\

4Q)

s(4)

s(4) Filaments of six to tn'elve cells; cells

eight) pyrenoids per cell; tube cavity

Cells small, +q[Þr diameter; plastid stellate; thalli arise from a basal disc;

Cells round, 4-qln diameter; plastids stellate; tubular fTlament arises from a

disc; upper shore to spray-zone*1web.......".'...,:l...Blidingla minima (Plate 13) ø
Cells rectangular, wider than 8$Ìn;æhle+eplasfparietal; tubular fïlament does

not arise from a disc; middle shore levels....'..:...............'. ..........5

Filaments of four cells; cells 1Sþ long, l$n wide; a single pyrenoid per

cell; tube cavity 1Q!{þ diameter......... ............Enteromorpha torts CPIAft lR) ,Ü

6(1)
6(1)

7(6>

7(6)

high tide lerrel and spray-zone....

Cells larger than.Sr diameter;

wide; many two to

plastid not stellate þarietal or hooded); '
...8

h.,¿f r{t

[r.Strr"ttj
,.. :- r a. ih¡

below high tide ler¿e1........ ..'..........'.'.9

S(Ð Inner cell walls thickened (seen in tranwerse section)...'....'.

....Blidingia chadefaudii (Plate 13) r'
8(Ð Inner cell walls not thickened..................................B|idingia minims (Plate 13) .""'

9(Ð Plants golden-brown in colour; cells in distinct groups of two or four enclosed

ina thig! r¡¡uciþelqql $ee!! q¡1{ o¡g9nlsgd i1 lgn$1gd!ry!rowsi in frgsh,

mildly brackish often polluted waters..........Capsosiphon fulvescens (Plate 10) v.

9(7) Plants green in colour; cells not grouped or separated by mucilaginous sheets;

notrestrictedtofreshorbrackishwaters.................. ..................10

10(9) Cells irregularþ ananged in middle and basal regions of thallus; plastid

hooded (at apical part of cell); plant often ortremely distended and

sacc{¡te........... ......................Entemmorpha lntestinalis (Plate 14) /'
10(9) Cells regularly aranged in middle and basal regions of thallus; plastid not

hooded-oftenparietal;plantnotsÍtccåte..... ..............................11

11(10) Plastids måin$rwith a single pyrenoid................... '...........'....'....'Lz
11(10)Plastidsmainlywithmorethanonepyrenoid. .'...'......'.'..'.'.'..'...13

2r



CHLOROPÍTTAKEYS 11

12(11) Diameter of thallus more or less the same from base to apo<; thallus tubular
and much branched (branches uniseriate to four cells in section)................

.Enteromorpha prolifera (Plate
12{11) Diameter of thallus increases from base to apelç thallus flattened, layers

;í+
s€parate at margins and base; unbranched.....,..Enteromorpha linza (Plate 12) ,/

13(11) Plant producing spine-like branches (often alternately long and short); cells .

not in transverse rows.......... .Enteromorpha ramulosa (Ptarc $ 
tf

13(11) Plants branched, not spiny but feathery; cells in tranwerse rows....................:I4
14(13) Cells with two to four pyrenoids; cells lower in the frond measure 30 x 1$m,

higher in the frond t{3.8 x 16m................Enteromorpha flexuosa (Plate tl¡ ','
1a(ß) Cells with four to ten pyrenoidq cells measure 354ftLtn diameter lower in the

frond, 25 x 1{$r higher in the frond (larger than in E. flexuosa\
.Enteromorpha clathrata (Pfate f {

15(ó) Cells small to {Sn diameter, in groups of two to [our, separated by mucila¡þ;
plastid stellate; at spray-zone 1eve1s.........................Prasio1a stipitata (ttate tt) r'

15(6) Cells larger than @r diameter; not in groups bound by mucilage; plasrid
parietal; middle to low shore 1eve1s............... ......1 &

16(15) Fronds monostromatic forming a siþ and soft membrane..............................17

16(15) Fronds distromatic forming a tougher, thicker sheet.........................................19

1(16) Frond dull-green, turning dark brown to black on drying; cells unordered,
each cell with six to eight pyrenoids...........................U1varia obscura (Plate tt¡ ,z

17(16) Fronds light green, remaining green on drying; cells in rows oi groups, each
cell with a single pyrenoid............,......... ...............18

18(17) Young plants saccate, splitting open when marure; lack club-shaped basal
rhizoidal cells; cells with several pyrenoids.,..Monost¡oma grevillei (Plate tt¡ /

18(17) Young plants sheet like; with basal club-shaped rhizoidal cells; cells mostly
with a single pyrenoid..................Monostroma (Ulvaria) oxysperma (Plate tt) /

19(16) Margin of frond near basal region with microscopic teeth; cells in middle
regions in longitudinal rows, each cell with two to four pyrenoids; frond in
middle region 7@n thick................ ............Utva rigida (Plate 12) ",

19(16) Margin of frond near basal region without microscopic reeth; cels in middle
regions not in rows, each cell with one or two pyrenoids per cell; frond in
middle regions less than 7@r thick..... ...............20

20(19) Cells in apical and middle regions rounded; cells in surface view 24 x 1@r;
frond 4(}6QtÍfrr thick; olive-green in co1our................U1va olivascens (Plate L2) /

20(19) Cells in apical and middle regions not rounded; cells in surface vierv 18 x

1l 
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J BRTTTSH SEAWEEDS

KEY TO THE BROWN ALGAE

Thallus a microscopic disc, qpot, tuft or stain.... ......'..'..Section A
Thallus much larger (macroscoplÐ............ ..........2

Thallus thread like filamentous (or fìnely filiform)...........'...'.......'..'.'..'.............3

Thallus not filamentous or fineþ filifoûn..................' '.'.....'..........5
Filaments mainly uniseriat6longitudinal cell divisions occasionally

Smfinn B

L

1

4L>
2(r)
3Q>

3Q>

(
4(3)

4(3)

s(2)
s(2>

6(2)
6Q\
7(Ð

7(Ð
8(Ð
8(Ð
e(8)

e(8)

ír:
present....

Filaments with longitudinal cell divisions (parenchymatous)' Parts may be

uniseriate....... ..'...'.....'4

)
Filaments with prominent apical cell; turns black on treatment with j

Uteacï.:;......... ..................;..... .....................Section C
'Filamentswithout 

prominent apical cell; do not turn blackwith I

b1each........... .......................Section D

Thallus a crust, disc, cushion or small knob of tissue ......'............6

Thallus not a crust, disc, cushion or small knob of tissue....................................7

Thallus a crust, disc or cushion...................... ..................Section E

Thallus a small knob of tissue from which a tuft of filaments arises...Section F

Thallus with prominent apical cell; at least in part filiform or fìlamentous;

turns black on treatment with b1each.......... ..........:.........Section C

Apical cell not prominent ................8

Thallus cylindrical, sometimes very narrowly so...................................................9

Thallus not cylindrical ....................11

Thallus mucilaginous, wormlike, soft to touch; constituent filaments

separate......... ......................Section G

Thallus not mucilaginous, wormlike or soft to touch; filaments do not sqra-

rate under pressure....,,............ ....,....,...............,.....10

10(9) Plants bear receptacles/conceptacles and quite often bladders...........Section L
10(9) Plants lack receptacley'conceptacles and bladders .......Section H
11(8) Thallus obviously saccate or tubular....... .Section I
11(8) Thallus not saccate or tubular, but flattened, at least in part...........................11

12(11) Thallus u'ith distinct midrib............. .........Section K
12(11) Thallus without midrib............. ..............................13

13(12) Thallus membranous, ribbon-like; often delicate .........Section J
13(12) Thallus cartilaginous and robust..... .........Section L

?*



PTIAEOPT{YTA KEYS 3

1

L

4t)
4t)
3Q)
3Q)
4(3)

4(3)

s(3)
s(3)
6(s)
6(s)
7(6)

7(6>

8(Ð

8(7)

KEY TO SECTION A

Main vegetative system erect; prostrate system indistinct; endophytic in
Brcngnìanella ...Streblonema intestinum gfate /
Mainvegetative system prostrate or erect and prostrate. ............2

Prostrate filaments free................. .........................3

Prostrate filaments laterally fused .......................22

Main vegetative qystem prostrate...................., ..............................4

Mainvegetative system erect and

One or two plastids per cell; rhizoids present; filaments do not aggregate into
pseudodiscs; plurilocular sporangia multiseriate; in bryo2oans.........................ï.

.......Endodictyon infestans (Plate f)
TVvo or three plastids per cell; rhizoids absent; filaments aggregate into (

pseudodiscs; plurilocular sporangia uniseriate; in or on various a1gae................

Erect qystem less or equal to prostrate system.....

Erect system greater than prostrate system............. ....................19

Thallus macroscopic but very small...... ..................7

Thallus microscopic... ...9

Erect qystem of unbranched assimilatory filaments only forming small pus-
tules on Cysfoseím................... ......................He"$o"a" vatiantei
Erect system of branched filaments........ ...............8

Erect assimilatory filaments sparsely branched; pseudohairs present; rhizoids
present; plurilocular sporangia multiseriate; forming velvety patches on
Himanthaliø.. .......................Heqxrnema velutinum
Erec{ assimilatory filaments branched; true hairs present; rhizoids absent;

:::* :::::::: :T:::::: :::*:: : ::::"itr;;;;;il;;;;;
9(6) Prostrate system a pseudodisc; periclinal cell divisions in the prostrate

system............ ,.................Phaeostrcma pustulosum
9(6) Prostrate rystem of free filaments; periclinal cell divisions absent...................10

10(9) One plastid per ce11........... ............11

10(9) Sweral plastids per ce11...... ............15

11(10) Erect system of colourless hairs only ................Streblonema effusum (Ptate Il ?
11(10) Erert system of assimilatory fi1aments..................... . . . .......f)

? rT

.....5

t€

r8

F

2z



4 BRITISH SEAWEEDS

l2{Ll) E;rer,t system of assimilatory filaments only, hairs absent; endophytic in
,4scopþllum. ..............Streblonema breve (Plate

12(11) Erect system of hairs and filaments; not endophyticnAscophyllcun
13(12) Erec assirnilatory filaments unbranched; plurilocular qporangia uniseriate or

biseriate; sublittoral; endophytic in Cemniun and other aþae.......................

'[r(frohlnnomo parasiticum (Plate

L3(12) E,reû. assirnilatory filaments branched; plurilocular sporangia uniseriate;

intertidal; endophytic inMesogloia............Streblonema tenuissimum (Plate

14(10) Erect rystem of colourless hairs only; many plastids per cell; plurilocular
sporangia unbranched; endophytic tn Chodaria..

...................Dichosporangium chordariae ii;i"* I f e
14(10) Erect system of hairs and fÏlaments; one or two plastids per cell; plurilocular

sporangia branched; endophytic in Eudesme, Mesogloia and Helminthocladia., -,
Streblonema fasciculatum (Plate gf ?

L6(1a) Hairs as pseudohairs; epiphytic on Dictyotaceae.

,, ( 14) ;;; ;,-#;; ;; ;* ;,s;;-.. -.... -. -.. -Ï*::: 
*. ::* il:::'4'

16(15) Rhizoids present...... .......................17

16(15) Rhizoids absent........ .......................18

17(16) Erect assimilatory filaments branched; plurilocular sporangia multiseriate; in
Duùesnøya........................Streb|onemoid microthallus of Litqsiphon pusiltus

1(16) Erect assirnilatory filaments unbranched or branched; plurilocular sporangia .
uni- or biseria te; n Chylæladia......................Streblonema zanardinii 1Yt"t f t8

18(16) Plurilocular sporangia uni- or biseriate; endophyticrnMesogloia and
Liebmønnia... .Streblonema sphaericum (Plate Ð ß

18(16) Plurilocular sporangia multiseriate; tn Choda..........Phaeostroma pustulosdm
19(3) One plastid per cefi plurilocular sporangia, if present, uniseriate...................20

19(3) Several plastids per cell; plurilocular sporangia mu1tiseriate................,...........21

20(19) One linear plastid per cell; erect system of assimilatory filaments; plurilocular
sporangia uniseriate perpendicular to main axis, unilocular sporangia un-
known; lower intertidal onLaminaria...............Laminariocolax tomentosoides r

20(19) One discoid plastid per cell; erect sytem of assimilatory filaments and very
long hairs; plurilocular sporangia unknown, unilocular sporangia terminal; I ll
splash-zone, epilithic.......... .........Pleurocladia lacustris (Plate p

¿ruy, rr¡¿!üus rlu¡r rong; Pruruocurar sPorangra clongatc; ËPrpnyuc o\ raø,na J r r
high............... ..........Feldmannla padinae (Plateþ lS

" 
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24te)
n$e)
B(n)
8(n')
u(23)
u(23>
zs(u)

PHAEOPHYTAKEYS 5

Erect filaments usually branched.......

Erect filarnents usually unbranched...

t7,

2(2Ð ;i*;i* ;;;;ö;;;;;- - - - : - ::::îì:Ï:*-lîîi*tl*:""* r'å,* *, u l
27(ù4) Pturilocular sporangia bi- or multiseriate.... ........?Å
28(27) unilocular sporangia present on erecr fÏlaments.......Protectocarpus speciosus (Pto-tL rB)

Plurilocular sporangia unknown in Britain; unilocular qporangia occur low on
paraphyses..... .."Microspongium gelatinosum'life-history stage ( p¿a-t¿ q)

zs(u)
26(2s',)

Plurilocular sporangia present; unilocular sporangia on erect fî1aments.........2í

26(2s)

Plurilocular sporangia branched like a "cocks-comb; terminal on erect fila-
menrs............. ..r"otectoå[;d;;.õ;;" lJ tg
Plurilocr¡lar sporangia unbranched; usually on lateral branche.s.....................1....

28(27) Unilocular sporangia unknor¡'n.....
29(28) Basal layer of cells distromatic..... ........Hecatonema macutans ( ph& fO)
29(28) Basal layer of cells monosrromaric.................,.....compsonema microspongiu- (p&,Or f O)
30(23) Plant usually globular spots; plurilocular sporangia uniseriate.......

30(æ) i""t ;;;,b, ;; ;;;;;;#;; ;il#iï:*"# åIiîi fiäl !,'t
......Hecatonema maculans çrrate¡1 2o

31(19) Basal layer of cells distromatic..... ........................32

33(32) Plants tíny tufts of filaments; cells with a single plastid; unilocular sporangia
present þlurilocular sporangia unknown); epilithic..........

..................nCompsonema saxicolum" life history rr"*" öi;;rl I g

33(32) Plants tiny discs or spots; cells with two or three (rarely one) plastids; pluril
locular sporangia present (unilocular sporangia u nknown); epiphytic...........34

34(33) Pturilocular sporangia to 6$tn long; hairs common; epiphytic o¡ Palmaria......
.....,.Chitionema ocellatum lVtate $ 2o

34(33) Plurilocular sporangia to 90ghr long; hairs uncommon; epiph¡ic on orher.
a1gae............... ......,....Chilionema rcprans (plaref)Àg

lçÌ¡Í l'ï

l++,iti.¡â

')¿-



6 BRITISH SEA\ilEEDS

35(31) Plant endophytic (usually with protruding fïlaments), not a compact disc but
loose and irregular......... ................36

35(31) Plant not endophytic but epilithic and epiphytic, usually a compact disc or
spot................, .........38

36(35) Erect filaments usually unbranched; endophytic inl'ominaria and

Dumontia...... ............37

36(35) E/-t filaments usually branched; endop$ic inMesogloia and Sauvageaugloia..
b.

,,CIur iä*;; ;;;;; ;il;; ;;;ölï:nÏH'lîHi;ï#ffii" 
'' 

2'

present; endophytic in Laninaia.....................Gononema aecidioiaes Gtatep ål
37(36) Ascocysts absent; plurilocular sporangia biseriate; unilocular sporangia

"ào 
;*Ut,i:'ï"*':l:?'-::!: : :: :::::ï: :::îiî"-:f'::t # t'

åe ¿v

L¡
38(35) Plant epiphytic..................

39(38) Apical cells ascocyst-like;

locular sporangia present

cells long; pluri-
¡t,ou,.r't,.*.r

.................Myrionema liechtensternii @ate lt 2,
39(38) Apical cells not ascocyst-like; plants usually more than 2mm diameter; erect

filaments to twenty-five cells long; unilocular qporangia present þlurilocular
sporangia unknown)......

.........."Microspongium gelatinosum" life-history 
""u" 

öüi"fi lg
,CI(38) Ascocysts present......... ....................:......................41
rl0(38) Ascocysts absent......... .....................43

41(,10) Ascocysts narrowly linear (f {ñ wiOe, 45-12,{$ long); plurilocular qporangia 
_

uniseriate; unilocular sporangia present............ttlyionema magnusii lnlate f) l,f
41(,10) Ascocysts conical (wider than 1$n, to 5€ifr long); plurilocular sporangia bi-

or multiseriate; unilocular sporangia absent...,........, ..................42

¡\,,r"r ¿. .Þ ¡çr,. ì- ¡ #

{l.r.r¡. iÞ l¡Çt.ti,'fl

4441)
42,(4t)

43(40)

43(40)

u(43)

Plastids multilobed; hairs frequent...............,..Chilionema foecundum (Plate þ
Plastids platelike; hairs not infrequent..........Chilionema hispanicum (Plate þ
Erect filaments with short lateral protuberences...........

.....Myrionema papillosum (Plate $
Erect filaments without lateral protuberences........... ................14+

Plurilocular sporangia bi- or multiseriate................ ....................45

44(43) Plurilocular sporangia uniseriate... ...47

45(,14) Erect filaments three to ser¡en (nine) cells long, 4-9bm wide: plurilocular
sporangia (uni- and) biseriate.........................Myrioñ-ema strangulans (Plate/)

45(44) Erea filaments 1G17cells long 8-1€In wide; plurilocular qporangia bi- and'

le
20

â{

z{ t,tur ¿1 ; ç'

trtn¡.,¡ i.' ,-, "



,16(45) Plurilocular sporangia to 65ü.m long; hairs common; epiphytic on Palmaria.....

.......................:: ....Chilionema ocellatum (Plate f) ?,&
,ló(45) Plurilocular sporangia to 9WÌn long; hairs uncommon; epiphytic on other I

PTIAEOPTIYTA KEYS 7

a19ae............... ..........Chilionems reptans lfhte p ?"e
47(,14) Downgrowing rhizoidal filaments present; epiphytic on Dumontía.

4?(4Ð ;;;;"ö;il;i il;* il;;;;;ffix my,i:::i:þ t+
pha or U1va................ .....................¿18

ß(47) fuect filaments clavate, more than $þwide; plurilocular sporangia to 5Q-iûn

long; unilocular qporangia present; vsually onEntercmorpha andUlvø..............

...Myrionema strangulans (Plate f)
48(7) Elree. filaments linear, less than {üin wide; plurilocular sporangia to l?ffm

u

*:T* :i::i: *' :: ^::#;;;,.," ;;"""i,ì"i, ii a
KEYTO SECTION B

::i*::iî*i::ï:i::jil*il"ï"i"illf::'åi.il!lh;;;¡,,

f-.{,41. .¿'1

l,l,r.tr"'¡¡

ír+,i.,Ê ÀrJl.iÐ

g-,"r i í+ il¿.,. i"f:.

1

1

4L)
4t)
3Q>

3(2)
4(3)

6(s)
6(Ð
7(6)

7(6)

8(Ð
8(Ð

4(3)

s(4)

s(4)

Erect system as hairs or pseudohairs and assimilatory filaments; more than
th¡ee discoid plastids per ce11.................. ...............5

Plurilocular sporangia uniseriate resembling a "cocks comb"; epilithic, in
caves and crer¡ices........... ...Pil¡n¡a "i-oo iH"t"/¡ 25
Plurilocular sporangia multiseriate not resembling a "cocks comb"; epiphytic
or endophytic; not in ci¡ves............... ......................6

Plurilocular sporangia ovoid.............. .....................7

Plurilocular sporangia elongate......... ....................9

Branching sparse............. .................8

Branching abundant........-.-:-.-:-.-.-.-..'.'.'.'.'...'.....'äiãruon¡" gtobifera lnatef 2!
Endophytic ínCodium ..................Fe1dmann1a slmplex (fnteþ (!
Epiphytic onTaanía and Dictyota....................Kuetzingiella battersli (Plate p ¿g



I BRITISH SE¡\WEEDS

9(6) Epiphytic on Padina;very small to 3mm long'."Feldmannia padinae (Ytatert 23
9(6) On other algae; larger than 3mm....... ............-......10

10(e)

10(e)

Branching opposite; unilocular sporangia absent.............

...'.n"¡¿rrr"nr,ia coespitula (Ytate f
Branching not opposite; uniocular sporangia present.......'...........'........'...............

.........Feldmannia irregularis (Plate /

ås

2g

tl zs
'ú z.+

12(11) Filaments interwoven cord-like; right angle branches present

.spongonema tomentosum lVtate fJ 2A
12(11) Filaments not intenvoven; right angle branches absent.. .....'....'13

13(12) Filament branching pseudodichotomous or alternate; plurilocular sporangia

more than 12@n long, with a terminal hair....Ectoc¡rpus siliculosus (Platef) 2â
13(12) Filament branching opposite; plurilocular sporangia less than l?{fl.îr long ' ,

without a terminal hair.....................................Ectocårpus fasciculatus (Plateþ 22
14(11) Erect system of assimilatory filaments onlS hairs absent; right angle branches

present; monosporangia present..........................-Acinetospora crinita 1natey') 25
14(11) Erea system filaments and sometimes of hairs or pseudohairs; right angle

branching absent; monosporangia absent.......... .'.........'.."...'......15

15(14) Filaments terminate in true hairs... .....'......'.........16

15(14) True hairs absent; pseudohairs present.............. ..................'......17

16(15)Branchins.i*::::""*:::::1.:::::r":::TäiTilläli;i;;;;¡r,

016(15) Branching irregular, pseudodichotomous or alternat@plurilocular qporangia,

mulberry-like .........Sorocaipus reinboldii (Ptatef) À5
17(15) Unilocular and plurilocular sporangia intercalary..Pilayella littoralls lPtate /) 21

18(17) Branching abundant... ..20

19(18) Branching irregular...... ...............Kuetzingiella holmesii (Plate

19(18) Branching pseudodichotomous or alternate........Giffordia fenestrata (Plate

20(18) Banching regular; plurilocular sporangia sessi1e............. ............2I

20(18) Branching irregular;plurilocular sporangia pedicellate...Feldmannia globifera fña.n nf)
21(20) Main branching opposite (often irregularly so)............. .............22

21(20) Main branching not opposite.. .............................23

lw,( t*;
lv1,!{'rf:



PHAEOPHYTAKBYS

22\21) I-atenlbranchlets secund; corticating filaments present; plurilocular sporan-
gia ovoid, scattered........ ..................Giffordia granulosa {ffatep JS

?2(2I) I-atenl branchlets not secund; corticating fîlaments absent; plurilocular
sporangia etonga¡dnpairs............... .....Giffordia ovata (Plate

23(21) Branching pseudodichotomous or alternate........Giffordia mitchellae (Plate

9

tii t
24(23) Pluriloctlar sporangia ovoid, scattered........

24(23) Plurilocular sporangia not ovoid, in sori...... : : ::::::::::::::Ï::::* 
}F

25(24) Main a,xis with corticating filaments; pluriloctlar sporangia conica1...................

........Giffordia hincksiae (Plate f,
25(U) lolan a¡ris without corticating filaments; plurilocular sporangia elongate

.......Giffordia sandriana (Plate f,
t,
l)

2.+

z+

1Ë
25

2..S

2ó(1) Sparseþ branched; forming a felt on Himanthalia..............

......Herponema velutinum (Plate
26(l) Unbranched; forming tufts on Cystaser'ru...........Herponema valiantei (Plate
27(2) Bicellular (one to three) propagules present...............

...Choristocarpus tenellus (Pf ate f
27(2) Bicellular propagules absent............. ...................2S

28(27) Thallus creeping; plurilocular sporangia uniseriate, clustered in sori on distal
parts of the fav upright filaments........

......Myriorrichia ctavaeformis (nM. repens" fo"-l Cptafe 3e)
?Å@) Thallus upright; plurilocular qporangia multiseriate............................. .............29

ï[iì ä:i:i:;t"iffï::::lÏ::::*'!ï ::::i:::::ï::::ï (ar*aao¡

30(29) Sporangia immersed in filament and dweloped from the cortical layer; epi- ,
phytic on Palmarìa...................................Stictyosiphon griflithsianus lltate tf¡ 2$

30(29) Sporangia, pedicellate or intercalary; not onPahnaria ..............5t
31(30) Branching regularþ pinnate; monosporangia (in short chains of 2-3 locuti)

intercalary...... ffiilopteris mertensii (Plate .. 29

i
a¡¡¡lgametangia

Ø'
31(30) Branching irregularly opposite......... .....................32

32(31) Monosporangia sessile or pedicellate, gametangia intercalary; ultimate
branching secund............ .............:.Haplospora globosa (Platefi &$

32(31) Plant not as above.. ........................33

33(32) Unilocular sporangia paired, sessile on filaments; often among
Callithannion hookeri andPlumaria........Isthmoplea sphaerophora(ttateþ 2!

"o' ::::::'ï::::::::j:*l ::::::::::::;rï:üi,;;;; ¿;;; i" fi n



10 BRITÏSH SEAWEEDS

SECTIONC

1 Lateral branchlets in whorls.......................Cladostephus spongiosus (Plate þ
1 Lateral branchlets not in whorls. ....................'.'.'.'.2

?:lþ

41') Branch initials arise terminally, straddling the cross-walls between two articu-

lations; sporangia æri11ary............ .........'...........'.....3¡

Branch initials arise laterally, not straddling a cross wall; sporangia not L
axi11ary............ E
Fronds olive-brown, feathery, branched in one plane... ..............t

"."..'..'Halopteris filicina (Plate/|t' Æ
Fronds dark brown, densely tufted (in summer; relatively bare in winter) I f e
resembling series of inverted shaving brushes...Halopte.i, ,.op".ia <Vút /zfó 

lå
Propagules present............... ............5

Propagules absent.,........... ................9

Propagules with long ar¡ns................ .......................6

Propagules with very short or no arm....... .............8

Propagulas with arms constricted at base, terminal hair usually present.

4L)

3Q)

3Q)

6(s)
7(6)
7(6)
8(Ð
8(s)
e(4)
e(4)
1o(e)

10(e)

4Q)
4Q)
s(4)
s(4)
6(Ð

............Sphacelaria clr¡rsa
Propagules with arms not constricted, no terminal hair.................

Main fîlaments usually more than 5@nwide.......Sphacelarla ft¡sca

Main filaments usually less than sftÞl wide.......................Sphacelaria

Branching regularþ pinnate...............................Sphace|aria plumula (Plate

Branching scarce, irregular.............................Sphacelaria tribuloides
Secondary tranwerse cell divisions numerous.......

Secondary transrrrerse cell divisions rare or absent .....................1ô

tsranching pinnate................... ........11

Branching not pinnate.... ...............13

11(10) Branching stric'tly pinnate; corter( usually thick, of lightly coalescent rhizoids

in lower parts of main Ð(es................. ...................12

11(10) Branching inegularly pinnate; corts( absent or of loosely appressed rhizoids;
(Ptate@

I

LY-

ÇCtr.ort*-

eß

2fe klø*

1T d,trerr,ç

Clroeh.

tø.'¿ rc
¡t t{- ¡e¡

rare, Shetland Isles.. ......Sphacelaria arctica



PTIAEOPHYTAKEYS 11

12(11) Corticating rhizoids,fising from mosr peripheral cells of main filamenrs;
zoidangia on special small laterals arising from cortex..............

12(11) Corticating
.....Sphacelaria plumosa (Plate @ ¿¡ âæc6ç

from the few peripheral cells in the plane of

o

branching of the erect filaments; zoidangia on specialised laterals arising from
the lateral branchlets terminal and subterminal parts of erect filaments.........

... sph""_r;;; ñù;^ö;; /d 
8

Medullary cells present in main fîlaments; pericysts absent; zoidangia urudUl
inracemes..... .....Sphacelariaracemosa lytate!$ 2h
Medullary cells absent; pericysts present; zoidangia solitary or paired.......l.14
Main filaments usually more than 3@r wide; pericysts conspicuous

¡8

L^

ß(+\

ßeî)
t4d3)

L7(16\

lhr¿rc

14(13) Main m;;;,;;-*, ïä ir* a6" ä; ;t"Hï:î;ö"** 
çttate þ) 2'(r

inconqpicuous .........15
15(14) Armost all cells of main filaments with secondary tranwerse divisions; multi-

layered basal crust present; zoidangia large and conspicuous; subtida1...............

....Sphacetaria caespituta (tøte@ ll C¡çe n"
15(14) Many cells without secondary transverse divisions; attached by creeping

M.t¿ r'Ë

izfÀ
176c)

stolons or thin basal disc; zoidangia small, inconspicuous; mainly upper inter_
tida1................ ..............Sphacelaria nana qttateþ &
Branching pinnate................... ........fi3

3 Branching not 4tÞ

Branchíng strictly pinnate; main filaments more than 75úÌr wide: \

puUti0af................................ ........SphacetaJ" ptu-ul, (ptatefi)
Èianctring irregularly pinnate or bipinnare; main filamentsìess ttran ìlgnrlr
wide; intertidal in pools or shallow subtidal.......... .............._......fg

18(17) Branching irregularly pinnate; epiph¡ic or epilithic; zoidangia infrequent;^
corticating rhizoids føv, 1oose..........................,...Sphacetaria cirrosa (phr{Ð ,+ dfuË¿å*

18(1Q Branchingbipinnate; base endoph¡icinHatidrys or incystoseim spp.; zor-

2e
liq êq¡

,vtú, rtì

dangia generally abundant; corticating rhizoids frequent.........
,.............Sphacelaria fusca ecad blpinnata 1+ cnae.+a

19(16) Main fïlamenrs less than 3@n wide......................
19(16) Main filaments more rhan 3@tnwide.................... ......................22
20(19) Plants forming soft felted mars, attached by stolons or thin basal discs; zoi-

dangia solitary; usualþ in upper ridal zone............sphacelaria nana (ptate fi¡ fu,
20(19) Plants forming rigid, dense cushions, mats or bushes, attached þ stolons ói

small discs; zoidangia solitary or secund; intertidal in pools or subtidal.........21

It.¡ tç
l\,{¡( r f'

'-j.:



12 BRITTSH SEA\I'EEDS

21(20) Few to serreral lateral branches transformed into rhizoids; branching scarce to
.,...Sphacelaria rtgidula

21(20) No laterals transformed into rhizoids; branching absent to scarce

...SPhacelaria trlbuloides

?2121'¡ l-aterals usually determinate; widespread......'.'..Sphacelarla clrrosa

2l2L) I-aterals indeterminate; r4re..........................'.........Sphacelaria fusc¡ Ë,':ffi

lJþ ¿"l,¿efl.

lFeånce'
?Ft¿rea.

i
I

/

ä.'



2 BRITISH SEAWEEDS

KEY TO SECTION D

1 Main filaments clearþ branched.................... ...............................10
1 Main lil¿rments unbranched... .................................2

4Ð Filament arising from a mass of rhizoids...... ................................3

4L) Filament not arising from rhizoids...... ...................4

3(2) Filament parenchymatous; does not terminate in a hair; plurilocular sporan-
gia formed on the superficial cells of the thallus

..........Petalonia fitiformis (Plateþ Lg
3(2) Filament monosþhonous towards the base; with a terminal hair; plurilooilar

sporangia pedicellate on short laterals or sqssile........

Giraudia sphacetarioides(plateft) L3
4(2) Main fìlament bearing short lateral filaments........ .......................S

4(2) Short lateral filaments absent............. ....................7

5(4) I-aterals of equal length, often branched, densely distributed over the main
filament; plurilocular sporangia uni- or biseriate.....................

...........Iæbtondieila densa (ytateþ) A
5(4) Lateral filaments variable in lengtl¡ unbranched, restricted to upper parts of

main filament; plurilocular sporangia multiseriate... ....................6

6(Ð Plurilocular sporangia distributed singl¡ uppermost lareral filáments
(

6(5)
longest .........Myriotrichia clavaeformis (Plate fþ b
Plurilocular sporangia clustered; lateral filaments equal in 1ength......................

..........."Myriotrichia flliformisn form of Myriotrichia clavaeformis (Plate f) lO
Filaments almost entirely monosiphonous.................... .....,..........87(4)

7(4)
8(Ð

8(7)

tered in sori; epiphytic on varous algae ..............

----*-..@*itiL,htä'"m;a;åäwrr.;;;;.r; ö;:;;""-,eilp ñ "-{.

True hairs a6vifq'itraUua nÞñghtt Þlürilocular sporangia mulriseriaTe de- 
-'

Filaments in part poþiphonous þarenchymatous).............................................9
True hairs present; thallus creeping; plurilocular sporangia uniseriate clus.

veloped from epidermal cells; epiphytic onl^aminaria.
..........pogotrichum filiforme (plare /É) åO
o¡A|aria........9(7) Small tufts, fÌlaments to 12.5mm long,

s(7) ;; ** ;;;;;; il;ä;;;;ä;ôJ',"1Ë::i#Ï::'::j::i: Ð'"
.Litosiphonpusittus [ala$So) * hÉ rtrsrr



PHAEOPÍIYTA KEYS 3

10(1) Main branching inegularþ opposite; ultimate branching secund..

...Haprospora stoboll (ftd 4ào *.u,.
10(1) Main branching opposite; ultimate branching not secund................................11 ¡' " I
rrirô snorancia:ïi ñ"'* 

:ï:::::##:äïffHffi,:',îii' iî,i; 6 o i r@' 1'" i

11(10) Sporangia not as above.............. ...........................12

12(11) Sporangia (monosporangia) intercalary in monosþhonous Parts of the frond
in short chains of two or th¡ee loculi; lower intertidal and subtidal...

.........Titopteris merrensii (ptate f/l 2$
12{11) Sporangia (uniocular) in opposite pairs, sesile on monosiphonous and

:ï::*::::::::::::ïT::::::::,iiliii['iil;;;;;;;iîi^,"¡¡n

KEY TO SECTION E

Thallus a membranous sheet attached by rhizoids..... .................2

Thallus not a membranous sheet........ ....................3

*::::::::::t:::l:::::::::*ffii,,ï,iit,läi"i'åîåø
92.

?{.L) Thallus delicate; margin without hairs
........"Aglaozonla multlflda" life-history stage of Cutleria multit¡da @late)ßl 3?
Thallus a gelatinous blob or cushion ......................4

Thallus a brown crust................ ..............................8

Outermost layer of thallus composed of unbranched assimilatory filaments....5

Outermost layer of thallus composed of branched assimilatory filaments........7

Cells of assimilatory filaments linear minute (2-Sin).....Micnocoryne ocellata (P{a.W Sf,)
Cells of assimilatory fïlaments wider apically (filament club shaped); plant
larger cushion ...........6

Assimilatory filaments short, two to four cells; internal tissue of large stellate
colourless cells; epilithic and epiph¡ic on varous algae................................,...:..

Assimilatory filaments long, ten to seventeen cells; internal tissue of cylindri-
cal cellq epiphytic o¡Chondn¿s........................Corynoph1oea crlspa (Plate/óltl 32"

1

1

4r')

' rrtt It

¿L,lì ,-, a,.

ii. i,,..., .'...

lqri ir-

3(1)
3(1)
4Q)-

4Q>

s(4)
s(4)

6(s)

6(s)

o4o



4

7(4)

7(4)

10(e)

11(8)

11(8)

tz(tL)
r4tl,
t3(r2)

t3(t2)

I

14(11)

14(11)

1s(14)

1s(14)

16(15)

16(1s)

Plant a
Ralfsiø

BRITISH SEAWEEDS

gelatinous cushion (5-20mm diameter); epilithic or epiphytic on
....Petrospongium berkeleyi (PLate þ

QÅt

Plant a small tuft or cushion (3mm diameter); partly endophytic in
Gmcilariø....... ...............Cylinitrocarpus microscoplcus (Plate )ft1

lto
8(3) Erect fÏlaments loosely coalesced, easily separable under pressure...................9

8(3) Erect filaments coalescent, do not separate easily under pressure..................11

9(8) Crust pulvinate; ascocysts absent; plurilocular sporangia unknown........

........"Micrcspongium gelatinosumn life-history stage Scytoslphon lomentaria (n"&- tg)
9(8) Crust thin, ascocyst or ascoryst-lfte cells present; plurilocular sporangia

present........... .............10

10(9) Erect filaments of up to trventy cells; pluriloctlar sporangia uniseriate (rarely

:::::*'::::Ì ::i::::jluj 
**tl;;;;;;;;;;ffi;; ci;;4r 3,

Erect lilaments of two to swen cells; plurilocular sporangia multiseriate; f
plastid with a pyrenoid...........................Sympt yocarpus stiangulans (nat{9$
Sweral plastids per ce11...... ......1.'.12

One plastid per ce11............. ........-14

Crust parenchymatouE up to 40mm thick ......Sphacelaria mirab ilis (Pbtff)
Crust pseudoparenchymatous, clearly of erect filaments...................................13

Erect fìlaments rarely more than ten cells long. ......................¡r.....

..................Pseudor¡grodeäa ;"*; öi;":râl)
Erect filaments more than twenty cells 1ong............. ' þl

..................Pseu rloti tho ¡lermî *ïotril ö ;;;;'rJü!.

Erect filaments six or swen cells long, seldom more than ten; paraphyses"

absent, sporangia terminal......... ....Sorapion simulans (Platiþ
Erect filaments more than ten cells; paraphyses present; sporangia terminal
on filaments at base ofparaphyses
Paraphyses cylindrical...... ....Stragularia spongiocarpa

Paraphyses clavate............

år

3r

u

3t

3

3t

l.arge coriaceous growths with a def¡nite margin; paraphyses of six to nvelve

cells ............... ..............Ra1fs1a verruoosa lnat{f) 3t
Discoid gron'ths 1G2Omm diameter; margin indefinite mergingwith sub- 3
strate; paraphyses of th¡ee to five cells....,...........Stragularia clavata Ant{þ 3l

! 2¡t ,
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PÍIAEOPT{YTA KBYS 5

KEY TO SECTION F

Erect filaments of two morphologically distinct types; prominent assimilatory
filaments, small paraphyse.s at thefu bases............... ......................2

Erect fïlaments of one morphological çe only........ ...................5

Paraphyses well developed... ................................3

Paraphyse.s poorly dweloped; epiphytic onAnhrccladia, sometimes on Sqy- ll
tosìphon and Spetmatoch¿.¿s...................................E|achista stellaris (Ytate þ 

-u
Asrimilatory filaments less than 10Q$n wide.... ............................4

Assimilatory filaments more than 10@n wide; on Cystoseíru andHalidrys....
.............nucnsh fiaccida (Pb;" ti)33

Unilocular qporangia pedicellate; forming tufts on.Eün¿¿ thatia..................i.i....

ffi;;ö;;ö*-,;;; äi,ff ,ïAîJF,lli1::ï:/ä i
............Elachista tucicola (Ptate þ ß

Hairs present .............7

Hairs absent.. ...........6
Plurilocular sporangia intercalary; a band of loculi surrounding the cells
assimilatory filaments; unilocular sporangia absent.............

.....n"r"ti"i* r";;ili;; i;i;:;; lþ it
Plurilocular sporangia intercalary, uni- or multiseriate; unilocular sporangia
pre.eent........... .....................t€ptonematelia fascicutata (Ptaie þ 

33

Plant a very small gelatinous tuft or cushion; plurilocular sporangia multiseri-
ate, uniloorlar qporangia absent........................Mlcrocoryne ocellata (Ptate þ 33
Very small tufts; plurilocular sporangi4 if present, uniseriate; unilocular "
qporangia present........... .......................Myriactu1a spp. (ltate þ 3!
Epiphytic on:

Fuctts.............. .....................Myriactu1a clandestina
Himanthalía.. ......................Myriactu1a areechougll
Cho¡da........... ...Myriactula chordae
Scytosiphon.... ...Myriactuta haydenl
Halidrys andCystoseím ........Myriactula rirulariae
Dictyon.......... Myriactula stellulata

KEY TO SECTION G

T

4L)
4L)

3(2>

3(2)

4(3)

4(3)

s(4)
s(4)
6(s)

À^,.¿,r.6

,L¿i ¿rp

6(s)

7(6>

7(6)



6 BRITTSH SEAWEEDS

KEY TO SECTION G

nous; plurilocular sporangia unknown........ .........3

:::::::::::i::::*:::::::i:::::ïÏåiî,iä;iîiiî,ffi *
Frond thick, unequally distended; brown in colour; surface smooth..................

...*"*t"r ""år"îùä cti"i"þ lt
Frond richly branched.......... .......:..5

Frond sparseþ branched........ ................................7

Assimilatory filaments not sharpþ differentiated from central axis...................

.. ....il;;il**;ö'"*)þ,r
Asrimilatory filaments sharply differentiated from central axis..........................6

Frond rarely more than 1mm diameter; assimilatory filaments G8 cells long;
middle to low intertidal lervels................Sauvageugloia grifÍtthsiana (Plate /Ð 3+
Frond 1-3mm diameter; assimilatory fîlaments 1&30 cells long; inhabiting
upper and míd shore ler¡els...........Sauvageaugloia chordariaeform is lPlate ft) 7f
Frond 1ZÞ2ü)mm long, 2mm diameter; brown; assimilatory filaments much

1

1

4L)

41)

3(2)

3(2>

4(1)
4(1)
s(4)

s(4)
6(Ð

6(s)

7(4)

7(4)

Apical cell of assimilatory filaments 2G3€m diameter; frond cartilaginous;.
unilocular andplurilocular sporangiapresent...Liebma;i;úËiil;; hU /-ø
Apical cell of assimilatory filaments 15-?Æ!n diameter; frondiery gelati-''

Þtr /.¡Ç

fu\* (-r(f,

trrqn¡hp¡l w
Frond 60-100mm long; 0.5mm diameter;
or rareþ branched ............... .....Cladosiphon zosterae (Plate tþ 31

KEY TO SECTION H

Thallus unbranched... ......................2

Thallus branched.................. ..........5
Thallus 10m long (usually one or two metres); unilocular sporangia merged
between paraphyses; epilithic.......... .......................5

Thallus less than 80mm long; unilocular sporangia, if present, in the outer
cortical layers of the thallus; epiphytic......... .................................3

.....Cladosiphon contortus (Plaæ ]P)
yellow; assimilatory filaments simple

1

I
2(r)

2(r)

,:.fr)
'r{



PI{AEOPHYTA KEYS

Plant covered in uniseriate lateral branchlets (eight cells long). Plurilocular

unknown on macrotha[us; unilocular sporangia sunk in the outer cortical

layers of the thallus; epiphytic on Scytosiphon and Cystoclonium...............'.'..'i.

....Dictyosiphon $manii Qlate ff)
Paraphyses club shaped; plant covered with colourless hairs....."........'

ilö; *;; ;i;;; ;;;;;ä; ä ;--#::::: :::: ::::::á
...'.......'Chorda tomentosa çlør. þ)

Thallus alternately branched.............................Desmaresti4 aculeata (Plate þ
Thallus branching not alternate.. ...........................6

7

3Q)

3Q)

4Q)

4(2)

sporangia uni- or biseriate; unilocular sporangia unknown, epiphytic on - ,q ñ _
5auvageaug1oia..................... ........'Bufll¡amia speciosa (Platefil '' dfl
Plant not covered in uniseriate lateral branchlets; plurilocular sporangia ' -

3t

35

35
78

7L

tl .t.c

s(1)
s(1)
6(Ð
6(Ð
7(6)

Thallus branching opposite...........

Thallus branching not opposite.. ...........................'9

Plant parenchymatous; often hollow; unilocular sporangia in sori often encir-

cling thallus in rings........... ..............Striari4 sttenuata (Platefþ ?f
7(6) Plant pseudoparenchymatous; obvious main ærial filament covered with dense

cortication; sporangia not encircling tha11us............. ........'...'........8

8(Ð Thallus about 1mm diameter, usually more than 150mm long; in surnmer

covered with delicated green hairs, not whorle{fpnilocular sporangia sunk in
tha11us............ .....,....frrrnu.ustia viúdis (Plateft) Zg

8(Ð Thallus more than lmrn diameter, less than 150mm long; bearing whorls of
monosiphonous ramuli on which dwelop chains of unilocular sporangia..........

........Årthrocladia villosa lYtate þ 38
9(8) Thallus dichotomously branched........ ..................10

9(8) Thallus irregulady or alternately branched........ .........................12

10(9) Thallus unia,xial........ .......................11

10(9) Thallus multiacial; assimilatory filaments and sporangia scattered, surrounded

by open cortex giving plant a warty appearance.Stitophora rhizodes (Plaæþ 7*
11(10) Assimilatory filaments present only at frond apices or absent; sporangia

(unilocular) often shout a whorled arrangement.

.....Spermatochnus paradoxus 3tQrateþ
irregular-11(10) Assimilatory filaments clothing enttue frond; sporangia (unilocular)

ly distributed or¡er frond surface................................Sti|opsis leJolisii

12(9) Plant alternately br4nched............................Chordaria flagelliformls
@rarcfi¡
lYratif,)

?g

35

,ä3\
.c



I BRITISH SEAWEEDS

13(12) Thallus pseudoparenchymatous and formed by lateral fusion of axes, branch-
es or both; essentially filamentous nature or thallus evident............................14

13(12) Thallus parenchymatous and formed by repeated cell division within areas,

branches or both; sep¿¡rate filaments 1acking............ .................21

14(13) Thallus uniæria1........ .......................15

1a(ß) Thallus multiaxial.... ........................19

15(14) Assimilatory filaments present only at frond apices or absent..

..,..Spermatochnus paradoxus (Pbteþ 3T
ls(14)
16(1Ð
1ó(15)

17(16)

le(14)
20(le)

20(le)

2L(t3)

Assimilatory filaments clothing entire frond.... ...........................1õ

Assimilatory filaments more than six ce11s........... ........................17

Assimilatory fïlaments less than six ce11s................. ..,.................18

Assimilatory filaments four to eight cells long; axes profusely branched; pluri-
locular qporangia unknown........ ......Ácrothrix gracilis lYtatefi)
Assimilatory filaments more than twelve cells long; axes sparsely branched;'

:::_*:::::::::::'-*::::'iffi::'åüåTlT;;öi;;;f,

?g

39

åe

3g

L7(t6)

18(16) Assimilatory filaments two or th¡ee cells long, lacking a prominent apical cell

1s(16);;;*;;;;r'il;;;;;äiö,;;ffi ;Ì,1'"1-;,:Ï:mÍPJi:.?t)
.Sphaerotrichia divarlcata (Plate fi¡

19(14) Assimilatory filaments clothing a¡<es from apel( to base.................

^**,;ö il;; il;;;;";ö:l;:iä *:*:: :':: il, 3'
Assimilatory filaments present only on the distal parts of branches; frond
apicas lacking a tuft of hairs; sporangia not terminal on branchlets. Colourless
hairs, paraphyses and sporangia scattered, surrounded by open cortor giving
plant a warty appearance.... ..........Stilophora rhizodes lYtateff) 3l
Assimilatory filaments absent; frond apices with a prominent tuft of hairs;
qporangia, surrounded by a whorl of monosiphonous branchlets, terminal on
lateral branches.............,.............................Sporochnus pedunculatus (Plarc I) 3+
Branches lacking a terminal pseudohair but terminating with a small apical
cell; cortical cells small and rounded, irregularly placed; plurilocular sporan-
gia absent on macrothallus, unilocular sporangia submerged below epidermal
ce11s................ ............n

21(13) Branches terminating in a pseudohair; cortical cells rectangular and irregular-
ly placed; plurilocular sporangia developed from epidermal cells; unilocular
sporangia unkown,......... ................23

4b
zcl



PÍIAEOPHYTAKEYS 9

22(21) Branches not basally attenuate; thallus 0.5mm - lmm wide, fine plant; not

gelatinous and slippery... ..Dictyosiphon foeniculaceus Cpfate#l 3b
22(21) Branches attenuate at base; thallus 1-3mm wide, coarse plant, gelatinous ind

slippery.......... ..Dictyoslphon chordaria lttateþ %
23(21) Thallus 75-150mm long; fine plant, pale brown colour; central cells in longi-

tudinal section longer than wide. Plurilocular sporangia absent on mono'

sþhonous parts (in nature)... ....Stìctyosiphon tortills (Plateþ 3{a

23(21) Thallus 1fiL600mm long; coarse plant, dark brown; central cells in longitudi-

nal as wide as long; plurilocular sporangia present on monosiphonous parts- of

the frond........ .'.Stictyosiphon soriferus lffatep) 3b

KEY TO SECTION I

Thallus with large discoid base; less than 10mm 1ong...............'

...........Àsperococcus scaber +o
Thallus without large discoid base; more than 10mm long'....

1

1

2(r)

4L)

3Q)
3Q'
4(3)

4(3)
s(4)

Thallus elongated and tubular.... .."...'...................2

Thallus round ......""'.6

Thallus constricted at intervals; one plastid per cell; small surface cells trans-

formed into sporangia which are not localised into sori; unilocular qporangia , O ^unknown on macrothallus .............................Scytosiphon lomentaria(Platel{ 'te
Thallus not constricted; several plastids per cell; unilocular and pluriloculár'

sporangia occur in small sori dotted over the tha11us.......................'...................3_ ,

Thallus ar least in part f1attened...............-aspe-$(.u, compressus (Plate{llO ,fO f"s
' (14

Thallus tubular...........

5(4)

6Q)

6(2>

Thallus cylindrical; 2.5 - 10mm diameter; tapering to the base....'

..{sperococcus fT stulosus (Plate fr
Thallus inflated; more than 10mm diameter; narrowing abruptly at the

base................ ......Aspe"ocicus turneri (Ytarcfi
Thallus inegularþ lobed, sub-spherical; gelatinous; internal tissue of colour:

u 4'o

n4o

&
ëfÐ

less filaments; assimilatory filaments separate under pressur"........,.......,......,.;.

.........Leathesia difîormis gt^te V$0
Thallus balloon-like; membranous; internal tissue of large round cells assinfi ^
latory cells do not separate under pressure....Colpomenia peregrina (Ptate/f,v

, p-¿i)



10

1

T

4r)
4r)

3(2)

3Q)

4(2)

4(2)

s(4)

s(4)

11(10)

11(10)

t41t)

12(11)

BRITTSH SEAWEEDS

KEYTO SECTIONJ

Frond branched or divided... .................................2

Frond unbranched.................... ...............................6

Frond with prominent apical cell; hairs lacking.. .........................3

Frond wihtout prominent apical cell, but with line of small apical cells, hairs j-
Presenr........... 14
Thallus two cell layers thick at base; yellow-brown; on all co4sts.......................1

..........Dicryota dichotoma 1tt^t" þ 4l
Thallus three cell layers thick at base; pale yellow-brown; confined to south-
west coasts..... ..............Di1ophus spiralis (vtateþ z$
Frond dichotomously divided; dotted with sori of plurilocular sporangia...........

.....Cutleria multifida lVtate/.fl 1l
Frond divided, but not dichotomously; tetrasporangia and gametangia associ-

ated with hairs and organised in rows............ ................................5

Frond fan-shaped, less than 100mm long; with chaþ deposit.............................

...............Padina pavonica lVtare þ 4l
Frond ligulate, more than 100mm long; without chaþ deposit...........................

;;;**;;;;,s*;;;;ffi;il;;;; : ::::::::::::::i::i:Pì It
Attachment organ rhizoids or a small disc.................. .................8

Stipe with a small srrelling; cryptostomata present.................Young Saccorhiza
Stipe without a small svelling; crlptostomata absent.....Young Laminaria spp.
One plastid per ce11........... ..............9

6(1)
6(1)
7(6)
7(6)
8(6)
8(6)
e(8)
e(8)
10(8)

10(8)

(,rtât4+L\
fruca4t)

+L
+>

Many plastids per ceII...........

Frond less than 2mm wide.................................Petalon|a zosterifolia
Frond more than 10mm wide......................................Petalonia fascia
Thallus less than 10mm wide................ 1

Thallus more than 10mm wide.................... .........13

Sporangia associated with hairs and paraphyses; medulla of more than two
layers large rounded cells...........................4speroc";;;;";; ¡iËrff
Sporangia not associated with hai¡s and paraphyses; hairs scattered; me¿ultî
of two layers of rectangular (longitudinally elongated) ce11s...........................I2

Epiphytic on Zostem, Choda and other plants.....................

......,nDesmotrlchum undulatum" form of Punctaria tenuissima
On small stones and shells; pale brown (hyaline).

tenfssima 42-*

*e

......Punctaria

tt-

iÀ0'l

AI



1

14(13) Plant ã)mm wide; qporangia associated with paraphyses and multicellular ç+o
hairs; medulla of large colourless cells....åsperococcus compressus

14(13) Plant 20-.75mmwide; sporangia not associated with paraphyses and

medulla of two layers of rectangular cells.'...........Punctaria latifolia 4¡-
15(13) Margin of frond very wav¡6 frond to 240mm wide; narrows abruptly to a

known only from the Scilly Isles................,......'....Punctaria crispata

1s(13) lL
(ri"r.irl\

Margn of frond slightly undulating; frond to 50mm wide; tapers gradualþ to

1

4L)
4t)
3(2>

3(2')
4(2)
4Q)
s(4)

s(4)

6(4)

6(4)
apical parts of the frond.. 7

4z

Frond with toothed margin............ .......Fucus serratus 4+
Frond margin entire..

KEY TO SECTION K

Frond undivided; bearing a cluster of lateral outgrowths (sporophylls) fro* 43
the stipe; attached þ alargeroot-like holdfast......-Alaria esculenta (Plateþ
Frond divided; sporophylls absent; not attached by a root-like ho1dfast...........2

Branching opposite......... .'..'.'.........3

Branching dichotomous.. ......'.........4

Lateral branches narrow and ligulate................Desmarestia llgulata (Ytatefl) 13
I¿teral branche.s wide and foliaceous........,.....Desmarcstia dËomt*(Platellb % "IoMFrond narrow (3mm or less)................ ..'.'.'......'..'.J

Frond more than 3mm wide......,............... ......'.....'6

Sublittoral species'from southwest Britain; tall plants to 300mm long; unilocu-

lar sporangia in terminal conical protuberences

..........Carpomitra costata lVtate þ tJ
Saltmarsh species mainly from northern Britain, forms mossy carpets; plants

less than 40mm high; reproduces vegetatively...........,.............Fucus muscoides

Frond papery/membranous; tetrasporangia present in sori over frond, game

tangia in small sori over the frond.....Dictyopteris ;.;;;;";";;" 1rr"" þ-' 43
Frond leathery; tetrasporangia absent; gametangia in receptacles near the

**. þreaa*

7(6)
7(6)
8(4
8(7)

Frond with paired vesicles in the

Frond without paired vesicles in

'¡ I,,1 l

/r2



T2 BRITISH SEAWEEDS

9(8) Receptacles terminal.......... ..........10'

9(8) Receptacles not terminal; apør of frond continues to grow beyond recepta- ¡c1es.......,..,....... ..,.......I4
10(9) Frond thin, often decayed to midrib; receptacles pointed; growing in areas of I

freshwater run-off............ .................Fucus ceranoides gtarc þ 4$
10(9) Frond tougher, such less decayed to midrib; receptacles not pointed; growb ín

estuaries but not in freshwater. ............................11

11(10) Frond tn'isted; receptacles with a sterile rim...........Fucus spiralls (Plaæfrr4
11(10) Frond not trvisted; receptacles without a sterile rim.......

......,..,..Fucus vesiculosus f. linearls
12(9) Plants small, less than 1ü)mm; growing in wave-orposed situations................13

12{9) Plants large, more than lü)mm; growing in sheltered situations........

...Fucus evanescens (ptarcþ qq
13(12) Frond with stiff midnb, forming drooping plants on rocks...

1Yr^t"/p) ++ 7 t"Ld
13(12) Frond less rigid; grows in upper

...Fucus distichus ssp. distichus 1tt"t þ) 4*

KEYTO SECTION L

Vegetative frond button (conícal) shaped; receptacles, if present, strap
shaped............ ....Himanthalia elongata gtatefr)
Frond not as above......... ..................2

Frond small, about 1(Ðmm 1ong................. ...........3
Frond longer than lü)mm... ...........4

Plants attached by holdfast to rocks near high tide level; frond in¡olled
(channelledfieceptacles present.......................Pe1vetia canaliculata lYtate /fi Tl iî
Plants formäense mossy carpets in saltmarshes; thallus not iffolled; uege{i- U
tive growth on1y................. ,.........Fucus muscoides
Frond regulady dichotomously branched; holdfast creeping, root-like; known
only from southwest Britain..,.............................Bifurcaria bifurcata 4?
Frond not regularly dichotomously branched. 5

6(s)

Frond with air bladders... ...............7 b
Frond without air bladders. ..........14

Holdfast absent; plant unattached, very irregularly branched, forms ercensive
carpets............ ,..,..,................4scophy11um nodosum var..maekieil- $f ¡.r þ r t: r:l i i
Holdfast present; plant attached; regularly branched does not form carpets...7

1

4+

45
I
4t)
4t)
3(2)

3(2)

4(2)

4(2)
s(4)
s(4)
6(Ð

t*.lÄ,

¿ð



PIIABOPTTYTAKEYS

7(6) Thallus flattened, branched (inegularþ dichotomous) but not bush5 air

:::*::îj::::ïT:::::1*:i:lff ;ilå'l"il,iiäiZp¡av
7(6) Thallus cylindrical or with flattened leaff appendages, much branched (irreg-

ularly pinnate), bushg air bladders pod-like or cylindrical; receptacles small

and elongated ..........7

S(Ð Bladders and receptacles pod-like (siliquose)......Halidrys siliquosa (ttateff¡ {7
S(Ð Bladders and receptacles spherical...... .'.'....'.........9

9(8) Receptacles and bladders intercalary on main a¡ris"'.........'........

13

to

e(8)

10(e)

10(e)

Rece,ptacle,s and bladders on lateral branchlets............'.

........Sargassum muticum (Plate lþ
Ards flattend, apør surrounded by incurved young lateral branchlets..............'.'

*,;".r-.:...- . - -,,ðllll::::.:::::i:':':!P,

+b

4+

11(10) dxis bearing zones of lateral branches with zones of wellings at their bases

(tophules)...... .......Cystoseira nodicaulis (Plate (+þ

11(10) Axis lacking tophules.........

12(11) Plants solitary apical region of axis and young laterals covered with whorls of
bifid appendages giving an Equìsetum like appearance; strongly irridescent

when submerged...........................................Cystoseira tamariscifolia lYtateþ eilo

12(11) Plants caespitose; apical region of a¡cis smooth or covered with tubercles; not
irridescent...... .........:.........................13

13(12) Lateral branches ofyoung plants flattened and foliose; occasional flattened

lateral branches in older plants; known onþ from southu/est 8ritain..................

...Cysrosetra foenicutacea 1Yt"t /pl 4.lo
t3(12) Lateral branches of young plants radial and filiform; never foliose; no flat-

tened lateral branches in adult plants; known only from the Channel Is1es........

...........Cysroseira humitis ptatep) ¿Êfr

14(6) Plant unattached, forms dense carpets.....Ascophyllum nodosum var. mackaii
14(6) Plant attached with distinct holdfast, does not form carpets.....;....,................15

15(14) Thallus narrow, much branched and bushy.....Desmarestia aculeata lVtateþ M
15(14) Thallus broad, divided, not bushy....... .................16

16(15) Frond with flattened stipe with frilled wings; base irregularly bulbous and
wart)5 cryptostomata and hairs present.........Saccorhiza potyschi aes Qtate/þ45

16(15) Frond, stipe oval or cylindrical; no frilled wings to stipe; crlpfostomata anti

hairs absent... ........:.........................17

,)

zì I4)'
tr*
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17(16) Frond margin wavy, centre area undulating, blade undivided..........................1g
1(16) Frond margin not wavy, centre parts flat, blade divided...................................19
18(17) stipe solid; widespread species........................I¿minaria saccharina(plaæþ $
18(17) stipe hollow; shetland on1y..............................Laminaria longicruús (plateþ qg
19(17) Stipe smooth, without epiph¡es........ ...................æ
19(17) Stipe rough with many e,piphytes....................I¿mtnaria hyperborea (plateþ ,(g
Ð(19) Stipe flexuous, no yellow coloration at base of frond..........

,..........Laminarla digitata etaæ þ S
20(19) Stipe stiff and brittle; yellow colorarion at base of frond..........

.I¿minaria ochroleuca QWeþ 1€

I

J

-l

J

J

J I('/)A
I



2 BRITISH SEAWEEDS

KEY TO THE RED ALGAE

Plant unice11u1ar................... .'.-.-...---.Porphyi¿Iiunpwpueun (PlÃE X5>
Plant multicellular................... ...'..........'...........'....2

Encrusted with lime (effenesces with weak acid) .......'..'..........'..........Section A

f-dot "nc:rurted 
with lime (ø<cept possibly on underside tnPeyssonnelia)...,.3

Coloudqss or brownish-greyparasite, partly embedded in host..'...'...Section B

Not a parasite '........'4
Spreading over substrate, without erect fronds (crustose) ............'.....Section C

At least some erect fronds formed .......'.................i

Þron¿ flattened (opposite surfaces parallel) at least in part ..........'..........'....6

Frond cylindrical or compressed but not flattened .'...................7

Frond without differentiated medulla andf or corter(, at least in part delicate

and membranous, one cell thick at least marginally .....Section D

6(5) Frond cartiliaginous to membranous, with differentiated medulla and/or
cortor, always more than one cell thick .............. ............Section E

7(5) Monosiphonous,notcorticated ..4
(5) Poþsþhonous, or if monosiphonous corticated at least in part ...9

8(Ð Frond less than 10mm long ............... .......Section F

8(Ð Frond usually more than 10mm long .....Section G

9(S) Frond visibþ monosþhonous (without sectioning or squashin$) ......Section H
9(S) Frond not obviously monosiphonous .......'...".....10

'o'::::::T:::y:::::::::::T:::::::iÏï1Ïllltiltlilill3;;;;
10(9) Frond corticate thoughout 1

11(10) Frond hollow, at least in part ....,....., ........Section J

11(10) Frond solid throughout T2

12(11) Frond gelatinous, readily squashed ..,.....Section K
12(11) Frond not gelatinous, not readily squashed .13

13(12) Axis compressed, at least in part ............ Section L
13(12) Axis cylindrical throughout ...................Section M

1

1

4t\
4L)
3Q>
3Q)
4(3)
4(3)
s(4)
s(4)
6(Ð



RI{ODOPTTYTA KEYS

SECTIONA

Thallus with erect jointed fronds (sometimes little developed)

3

1

1

...,2

Thallus without erect jointed fronds ...5

4L) :::::*:ï:i* :::*llllliÏli'l::::::* .'.,:::: 
::::

2.(L\

3Q)

3(2)

4(2)

4Q)

s(1)

s(1)
6(Ð
6(s)
7(6)

7(6)
8(Ð
8(7)

e(8)

e(8)

10(8)

10(8)

tL(12\
rt(12)

Frond with forked branching, from branched rootlike base ...4

Branching regularly featherlike; at least some of cystocarpic conceptacles ¡
often'horned' ...................... ,...........Corallina elongata (Plateþ
Branching often irregular; cystocarpic conceptacles rareþ 'horned'............/.A...

........Corallina officlnalis (Platey'$
Fronds small (to 50mm), with slender terete articulations; epiphytic (ofteh,
onCladostephizs) ................. ...................Jania rubens (Plateþ
Fronds larger (to 100mm), with stout compressed articulations; on rock oi ¡
larger algae (espeøally Cystoseim spp.)........Haliptilon squamatum (Platey'T)
Plant a minute endophytic parasite inlania and Haliptíton: only conceptatles
protruding ..........Choreonema thu¡etii
Plant not a parasite

Growing on plants or animals (hydroids and bryozoans) 7
Growing on rock or shells or unattached .16

Thallus of lobed, semici¡cular fronds with free margins, usually on
Comllínø........ ...,...................Mesophyl|um llchenoldes
Thallus attached to substrate over whole undersurface
Crust polystromatic throughout; heavily calcified .,9

Crust monostromatic at least marginally;lightly to heavily calcified

ð;i;;;äil;;i;;ä;; ;;;-;;;;;;: ;;;,qdil: ;;il;;;l'
successive layers not very thick; on Comllina.............Y¡t"noderma corallinae
Colour pale purple, crust to 2mm diameter, to 700@t thick, walls benreen
successive layers very thick; on lara inaria stipes.........Dermatolithon crouanii
Crust monostromatic throughout, except immediately around conceptacles ....

þ:)

65
Iob

?5

5b

f,!,.C i-î

t\¡ri 1 13

.11*--- ****-"*-"-t
Crust polystromatic s(cept for narrow monostromatic margins 15

Trichocytes rare or absent .Melobesia membra nacea lYtate lel,)7bt



4 BRITISH SEAWEEDS

12(11) Hypothallial cells obliquely inctined towards margin in vertical sectiorr"\eç

rasporangial conceptacles very rare .........Dermatolithon litorale
12(11) Hypothallial c¿lls not obliquely inclined towards margn in vertical seÆtioÚ)

tetrasporangial concqrtacles frequent ..'.......'....13

13(12) Trichocytes markedly larger than ordinaryvegetative ceþ terminal, . +
frequent .. ................Fos1ie11a farinosa (Ytate/eþ

13(12) Trichocytes not markedly larger than ordinaryvegetive cells, intercalaryiof
variable frequency L4

14(13) Conceptacles (other than male) with flat roofs only 1-2 cells thicki onZos¡eru , t -only................ ....Pneophyllum fFagile (Plate[6f)t Vf
14(13) Conceptacles (other than male) with raised roof several cells thick; onZos!'

rera and various algae .........Pneophyllum limitata

\,;

br

15(10) Cruss
Devon::""'*::TlllY:li"@:Ti:::::i"'trîl,il;*il"*,*"

tv\\ ¿. {'(þ

|.'r.; ;'l'^

lvr,¡ f r'*

15(10) Crusts orbicrrlar, to 3{þ thick; common especially onwastocatptts,wide- f'llLl'{?

spread........... .................Titanoderma pustulatum (g^n t +)l
16(6) Plants unattached; subtidal; coralloid, often forming erdensive deposits L

(maerl) .L7

16(6) Plants attached to solid substrate; intertidal or subtidal; smooth or
coralloid ................21

17(16) Crust white-speckled, pink to pu¡plish; branches more than 3mm

diameter ..................Lithothamnion gláciale

17(16) Crust not white-speckled; branches less than 3 mm diameter .........................18

18(16) Branches less than 1.5m¡n thick, pink .....................Lithothamnion corallioldes

18(16) Branches 2-3mm thick, red to violet ..19

19(18) Crust hard and glossy, reddish; rather rarely unattached ...................
f lrlratllomnlnn sonderi

19(18) Crust fragile, rough surfaced, reddish-violet; usually unattached ..................r.1e

.......................Phymato|ithon calcareum @tate/O)
20(16) Thickness less than 1mm ............... .....................1.2f

20(16) Thickness more than 1mm ...29

21(Ð) Crust leaff, lobed, semicircular with free margins, basally attach"d......-.......$;
.......................Mesophytlum llchenoides (Plate þ

21(20) Crust attached over entire lower surface ......:...22

22.(21) Trichocytes present (sometimes rare); crust less than tO@r ttrict ................23

22(2L) Trichocysts absent; crust more than 1@n thick ..u

'(c(Ptate/6)



RHODOPHYTA (rys ór_l
23(22) Crust monostromatic s(cept around conceptacles; trichocytes frequent;

terminal; intertidal ro subtidal ..Fostiella rarinosa{frnf,:, fÉ4}
23(22) Crust polystromatic throughout; trichocytes frequent to rare, intercalarg

subtidal ............pneophyllum zonale
?A(22) Crust chaþ-surfaced; yellow to pink, typically discoid.

24(22) c;;;;;;;', ffi;; ;;i;;; ;;il; ;'":ffËH:ä;i::::::ä
25(Z) Crust smooth; pink; conceptacles to 68@Ìn diameter; deep subridal, north-

west coasts .........Leptophytum laeve
25(24) Crust smooth or scaly surfaced, pink, orange or violet; shallow subtidat

southwest coasts or wideqpread ............ ..............26

30@¡n thick........ !*e
widespread....

................Dermatolithon hapalidiodes

[".r{ ¡ li

2ó(25) Hypothallium of single layer, crusr less rhan 20{þ thick
2ó(25) Hypothallium of serreral to many layers, crust more than
Z7(?Á) Crust smooth or lightly scalg pink-violet to pink-orange;

¡wr, ¡ Þ

n¡C rn

ì
?
I

7

S prt *."e";

tr'y-c-,aa

29(20) Crust chalky-surfaced; pir¡k lavender to yellowish; conceptacles sunken .......30
29(20) Crust smooth (often glossy); pink to violet; conceptacles raised or sunken....3l
30(29) Hypothallium many-layered, crust ro 4qtr thick; margins ridgedwhere crus,rs 6meer............ ...Llrhophyllum incrustans (ptate/6) -
30(29) Hypothallium one to feu'-layered, crusr to 1.5mm thick; margins not rídgeà

where crusts meet .............. ................Lithophyllum orbicutatum
31(29) Crust more than 5mm thick; surface very irregular .................32

32(31)

32Qt)

33(31)

33(31)

31(29) Crust less than 5mm thick; surface smooth to rugulose ..33
Margin white-edged, concentrically furrowed; crust bluish-red to blue-violet¡ (A
(often faded and yeltowish) .....................Phymatolithon purpureum (platey'6)
Margn neither white-edged nor furrowed; crust bright pink to purplish,
minutelywhite-speckled ..Lirhothamnion gtaciate (pfai:c t-f¿, )
Crust rugulose, pink to violet; hypothallium on to few-layered, conceptacles
sunken; intertidal and subtidal .........Phymatolithon rugulosum
Crust smooth (sometimes with simple branches), pink to reddish; hypothalli-
um one to many-layered, conceptacles partly raised; subtidal only .................34

-{3



6 BRITTSH SEAWEEDS

3a(33) Hypothallium single-layered; cn¡st bright pink; south and west shores..............'

.......'.........'....Lithophyllum nitorum

34(33) Hypothallium multi-layered; crust reddish with scattered faint white rings

(conceptacle remains); widespread .........Lithothamnion sonderl

SECTION B

Colourless parasites, partly embedded in host; host specific (Ptarc 5þ

Pinkishbranchedtuftsor.Phytlophoratruncata .'..'..Ceratocolaxhartzii

Ineg¡rtarly lobed fronds, to 4mm onCallophyllis laciniata........,..Callocolax neglectus

Tufts of simple or lobed lea$ fronds, to 3mm ot Cryptopleum ft¿n osa

.......'....Gonimophyllum bufthamii{
Globose bronrnish-white cushions, to 2mm diameter, on Gmcilariø veftu¿osa

r-"s'*;;",;,^;l;ilil;;ilil;;;;;;r",;iì,::i'i:,PachYderma
.'............'Choreocolax polysiphoniae

Hemþherical cushions, to 3mm diameter, ot Rhodomela conferuoìdes

c"r",,,n,*;;;;Ë ;; ;; 
",* 

;ä;;;;;;;;; ;;';;;;;;"Harreve'a 
mrrab'is

............Halosacciocolax hiellmaniil
White protnrding conceptacles on Haliptìlon arrd fania

.Choreonema thuretii

SECTION C

Forming pink stains in various mollusc shells ..............

............."Conchocelisn life-history stage lffate$)
Notformingpinkstainsinmolluscshells............... .......................2

Discs less than lmm diameter ...3

Discs or crusts more than 1mm diameter

On or in animals (hydroids or bryozoans) ,...4

On or in other plants ...5

5

1

1

2l.r)
2(1\

3(2\
3(2)

,'g-4

..............10

n+("



RHODoPHYTA KtìS Ø ----
a-

4(3) Colour purplish red; filaments coalescing into¡one to several layered disc;

cells uniform; reproduction by monospores cut off obliquely from vegetative
ce11s................. ................Erythrocladia irregularis

4(3) Colour pink, a single-layered disc with small cells cut off obliquely superficial-
ly from distal ends of prostrate cells; reproduction by bispores on1y...................

.................Me|obesia van-heurckii
5(4) Distinct disc formed, monospores obliquely superficial

s(4) il*" il;;;il;;;;;;;;;;;ä ;;;;#i*l:::: :'"*::Ï
6(Ð Growing on Cladophom spp. comprising four short prostrate filaments (three

to five cells long) from a single basal cell; known only from the Orkneys..........

..Âudouinella ssapae
6(Ð Growing in various red and brown algae; filaments more than five cells long,

forming a reticulate network, widespread..... ................................7

7(6) InHimanthalia reproductive fronds, penetrating deeply; known only from St.

Maqy's Island, Northumberland ...Audouinella sanctae-mariae
7(6) [n outer cell walls ofvarious red algae ...8

singe parietal plastid .9

9(8) Grouring inBonnemaìsonra spp. and Cemmiwn rubrutn, anast'omoses fre-
quent; pyrenoids present .................Áudouine||a bonnemaisonli

9(8) Growing inGastocloniutn ovatum,anastomoses occasional, pyrenoids

absent ............ ..................4udou1ne11a chylocladiae
10(2) Gror*'ing in cell walls of Cladophoru pettucídSeep red in 4

.cotõüî:.................................. ......1...........sc¡mitzietta endophtoea

12(11) Crusts glossy greenish-purple, to lmm thick; usually on rock; tetrasporangia
cruciate, intercalary .......................13

12(11) Crusts reddish-purple, mostly less than 1 mm thick; usually on c¡¡stose Coral-
linaceae; tetraqporangia zonate or cruciate, not intercalary .............................14

L

8(Ð ln&onnemaísonia hamìþrflnaments not anastomosing; cells 6.10@r diame-
ter; plastids small, discoid;Yáre, North Der¡on ........âudouinella asparagopsis

S(Ð Invarious red aþe; filaments anastomosing, cells less than @ diameter;

Ø
¡,\'a r ç

rvr¡drü

/d"t
\rl¡
,'i*it,:10(2) Growing on various substrate#tolour various ..........................11

11(10) Crustose plants with er"ct pup'íilue bearing reproductive organs; known only ,

from Galway and France .....Dermocorynus montagnei (Plate $/
11(10) Crustose plants without papillae; widespread ............................h

3

)



BRITISH SEAWEEDS

13(12) Colour purple to brownish red; tetrasporangia solitary; frequent ........i..............

....."Petrocelis cruentan tife-history stage (Plate / 3 g"3

13(12) Colour dark purple; tetrasporangia in a chain of six to twelve cells; rare.......lì.

14(12)i;;;ö;;ö;;;;.- . ::::i:::::::1i
14(12) Tetrasporangia cn¡ciate or irregular ...................20

15(14) Crust rosy red; short erect filaments interspersed u'ith cylindrical'secretory'

:ï ::i T*::::::::: ::::lli: llll li:Jïik ;"*" ;il;;;;;; cq** s s)
15(14) Crust red purple or brown; without 'secretory' cells ........................................16

16(15) Tetrasporangia large (to 22@n long), lateral on erect filaments (winter and
qpring only) ............................."Cruoria peltita" life-history rtugu Cfh¿, 53)

16(15) Tetrasporangia small (less than 226tn long), terminal on erect filaments or in
conceptacles ..L7

17(16) Tetrasporangial conceptacles present (throughout year), sunken in thallus ?, a*6r¡* s3forming visible pits; crust brownish ............

17(16) Tetrasporangial conceptacles absent; cn¡st blackish red or
18(17) Tetrasporangia in superficial nemathecia in mucilaginous envelope, not

intermixed with unmodified filaments

fvut C..l'Q

rutìc. "t*

ß(14 ;;;;;;;;; ; ;,'::J''iJ:iiT,ïiiiÏ;Ïîå1i:iljjage 
(Pra'fe st

19(18) Crust dries fïssured; white qpots visible with a hand lens; lower intertidal,
subtidal.......... .....,......"Haematocelis flssurata'life-history stage (da.Ce 5?+)

19(18) Crust dries smooth and gþssy; white spots absent; intertidal ..........................¿.

20(14)Rh j";;ö;;;;ilff ;:Hl-niH.ì*':.i:i:::::::::':::Ê,
6t

20(14) Rhizoids absent; tetrasporangia irregularly divided .28

21(20) Rhizoids present, at least lower surface lime-encn¡sted .22

21(20) Rhizoids absent, no part lime-encrusted ...u
wr) Crust thin, dark red, irregularly wrinkled when dry,'to 30mm diameter...........,

.............Peyssonnelia dubyi lHut" { 
3

Crust thin to thick, red to blackish purple, smooth or warty, to 40mm or moreN,QL)
diameter......... .......-...23

)1(Ð) F.reû filnments ¿rln¡ed: lime lever thin herd: rnrct hlncl¡ish nrmle thickr *-r__, ,-*-_-,

smooth .Peyssonnelia atropurpurra
23(22) Etect filaments straight, lime layer thick; crust red, purplish or brownish,

thickness variable, warty Peyssonnelia harreyana



RHoDoPHYTA lqXS

?A(21) Tetrasporangia G$r diameter, in short chains; subridal, rare (Plymouth)......,1

...................nErythrodermís allenii" ltfe.history stage (Plate Sfját
24(21) Tetraspornagia 154{Þ diamerer, not in chains; intertidal or subtidal........l.25

s
25(Z) Branching featherlike, in single horizontal layer; subtidal, rareþ recorded........

.......................nH¡rmenoclonlum serpensn life-history stage (Plateþ ß
25(24) Branching forked, prostrate system bearing erect fìlaments of one to swéral

cells ............... .........26

2í(þ Tetrasporangia without paraphyses; a thin crust to 8mm diameter on shells

::: ::* * l,ffi fi *,ï:ii;;;;;;;;.; iil;ö ;;;;; öi;;; #f
2í(25) Tetrasporangia with cumed paraphyses; thick or thin cnrst, 3-30mm dianfe-

ter; on various substrates, intertidal or subtidal .n
2(2ó) Crusts forming discs or cushions to 3mm diameter; onZostem leaves; rare,

southwestern England and western lreland ...Rhodophysema georg¡i ÊPbtc,Ðf
27(?ß\ Crusts irregular, to 3ü)mm or more diameter; on rocks, shells, algae, common

and widespread ..................... ...Rhodophysema elegans (Pfate {
28(20) Tetrasporangia in sunken globular conceptacles which form visible pits; cruðti

rose-red to brownish red; spreading indefinitely intertidal to subtidal,
cornmon......... ..........,.............Hi1denbrandia rubra

28(20) Tetrasporangia not in conceptacles; cnrsts carmíne or purple-red, to 150mm
diameter; deep subtidal, rare ................ ..............29

29(28) Crust to 3mrn diameter; tetrasporangia 2a-3@n x 15-2qrn, terminal on
shortened erect filaments .........,..........."Cruorîopsis hauckii'life-history rt"g. (P{aûA S4")

29(28) Crust to 150mm diameter; retrasporangia e@r x 15-1@hr, lateral on erecr \
filaments .,...........:.................Lrhgospora gracitis (Ptatc$t)

SECTIOND

I
1

4r>

Frond with well-marked, repeatedly branched midrib, forming regular veins..2

þr¡ I rrî

þ,.rrrg

$ g's

(natu es)

hrt C..O

ludcra

[.lre.rÈ

n¿ic ct¡

Frond without well-marked midrib, veins absent or irregular 6
One-layered portion forming narrow continuous bilateral margin to midrib.....

....Membranoprera atara lytate fr¡ 18
One-layered portions expanded into lea$ veined blades ......1..-¡

L

4L\

f



10 BRITISH SEAWEEDS

3(2) Stipe cylindrical, unwinged below, continued as midrib of lea$ blades in
plane ofbranching

3Q> Stipe flattened, winged, secondary leaff blades borne directly on midrib at

right angles to plane of branching .......'.'..............5

Blade margin ruffled, entire, blade bright crimson, ovate-lanceolate .................

.......Delesseria sangulnea (Ytateþ
Blade margin flat, lobed, toothed or fringed, blade purple-crimson, often oak'
leaf-shaped ................Phycodrys rubens (Pøteþ
Fronds and leaflets pointed, linear-lanceolate, margins without microscopic.

veins .............. ......,..............,..Hypog1ossum +rucdr,rnr{F(Plaæþ

frond much divided and often

....4

065

oþr

'É3

'ø3
6(1)

1+
'7r

+s

::*:::::::::::l::::itT*ï1"äi,iîï",.;,ï;;a;:;;;;;/r,-?f

....Cryptopteura ramosa (Plate þl
fan-shaped, not prostrate ..............8

v [1Pegtom":'trr

a
u

3

Macroscopic veins present, at least near base

6(1) Macroscopic veins absent

7(6> Colour brown-red, iridescent under water;

prostrate, branching forked ............

7(6) Colour not brownish, not iridescent, frond

8(7) Frond much and deeply divided into nafrow, ribbonlike segments with

8(Ð äitri*r;,öiiir¿ix*:'u,rurx,,#i": ilt
rounded apices ............ ....................:........................P

9(S) Microscopic veins absent .......................N|tophy||um bonnemaisoni i (Plate þ
9(8) Microscopic veins present in younger parts .............. ................1q

10(9) Colour dark purplish ."@"t..tpotangia in linear marginal sori.........................

..........polyneura laciniata (ttarc f{
10(9) Colour roqy to crimso$rttttpotungia in small, oval scattered sori....................

,,-ì\ ........... ...Polyneura hilliae (Platey'f
11(6)l Microscopic veins present ............12

!!Sy Microscopic veins absent .............13

12(11) Colour pale rose; frond with minute marginal adherent processes, apices

lobed; subtidal, very rare, southwest co4sts.,.........,.. .................,i.; ìa?
..................Radicilingua thysanorhizan s (Plarc ff)' -

12(11) Colour deep red; margins toothed and proliferous, apices often hooked;

:*:: ::: :::::::: :::1:::::: ::::::i.i;; ;;;i;;; i;i; :,:; #fu

?8

-ÞIt&tr
aÅ^*

l+p¡v?

hnJ¡ad^'*ç

a
J

a
o



RHoDoPHYTA K*IS

13(11) Frond two- or many-layered in older parts, one-layered in younger
t4

13(11) one-layered ..18

14(13) Frond distromatic throughout; cells small (f@r Oiameter), rounded; frond,, r F
rosepurple-red....................., ............Porphyra minlata (P[ate/f¡ ev

14(13) Frond monostromatic in places; cells large (more than 1@r diameter),

15(14) Iridescent under water; marginal processes adherent to substrate; subtidal,
very rare, south coÍrsts ........Drachiella spectabilis (p (A"t" 78)

15(14) Not iridescent; marginal processes not adherent or absent; mainly subtidal,
16,

16(15) Frond colour changing rapidly (but reversibþ) to golden-yellow on s(posure
to freshwater .................Myriogramme heterocarpum (Plateff¡

16(15) Frond colour not changing rwersibly in this way ......................17

7E

lLvte. r-?

lvur rç

wide¡pread

17(16) Blade delicately membranous; tetrasporangial sori often elongate .......

..Nitophyllum punctatum Q:;;;;' /'Á I
17(16) Blade relatively robust; tetrasporangial sori small, oval...... I n

1s(' 
:;: 

i" i:;i1ffi ;#iiffi if#r}tri 
os ra * *'l €

18(13)

1e(18)

1e(18)

20(1e)

20,Ée)

2t(20)

21Qn)

NQD

Cells not in regular rows; interdidal and subtidal, on rock or other p1ants.........

""""""""""""""""""19
Frond irregularly lobed from central holdfast; olive to brown-purple;
co¡nmon ............,..porph;"";#í.;,i. þ øt /þÚ
Frond elongated from basal holdfast; variously coloured ........20

Blade narrowly strap-shaped, purple-brown; upper intertidal rocks, winter
and spring ..................Porphyra linearis lYtate/f¡ Nd
Blade relativeþ broad, variously coloured; intertidal and subtidal, not
seasonal ,,..,,.,,...,...,,.2L

Fronds rather tough, amethyst-coloured; subtidal, rare, northern shores...........

......Porphyra amethystea
Fronds delicate, reddish-brown or purple when fresh; intertidal and shallow
subtidal, widespread .22

::* ::::::Tj: -"jT :: :*::} :: :::" #ilï,;;,;;;:;;; Å iîi^i. /ø <ø
22(21) Colour blackish purple; on rock, sheltered sandy shores ...Porphyra purpurea

,-..-.



t BRITISH SEAWEEDS

SECTIONE

Plant with midrib Sclrmifzio hiscockiana e) 5û
Plantwithout midrib
Fronds nrith marginal processes ................,..... .'...........".......'.......3

Frondswithout marginal processes ............. ..........7

Plant less than 1ü)mm long; commonly bears epiphytic anima1s....................'..4

Plant more than 1ü)mm long; does not bear epiphytic animals.'..'.'......'...........5

Stipe long (to 10mm); marginal proces.ses stoloniferous'..............."

........s"h";;; *";;; ói :;; /r;ø
Stipe short (1 or 2mm); marginal processes of bladelets or tiny colourless ' .' þ
bladelet-like antheridia...... ............Phyltophora traillii (Plateþ)

5(3) Holdfast branched" fronds tough; without distinct ærial cell; tetrasPorangia '

present on upright plant ................... .....................6

5(3) Holdfast discoi{ fronds squashy; \dth distinc't axial cell; tetrasporangia not gnË

upright plant (on crustose life-history stage) ..Schmitzia hiscockiana çltatf)"
6(5) Blade segment to 5mm wide, with long tendril-like processes, stipe long (to, 6

50mm); mainly intertidal, summer fertile..........CalliblepharisJubata (Platç4j

1

I
2{.r>

4.t)
3Q>
3Q)
4(3)

4(3)

å?,

bR

6'g

6$

æ
6(s)

7(2>

7Q)
8(7)
8(Ð
e(7\
e(7>

10(e)

10(e)

Blade to 50mm wide, r¡'ith short stiff proliferations, stipe short (to 20mm);

mainly subtidal, winter fertile .............................csllt;'Ër#;;il; çrúrrôs
Medulla mainly of large (more than 5@n) isodiametric cells ......................i.S

Medulla of narrow (less than 26ln diameter) filamentous cells .....................27

Mature plant usually less than 40mrn high ............... ...................9

Mature plant usually more than 40mm high ..............................14

Frond repeatedly forked ..10

Frond simple, or once or twice forked ..11

N^^c .?
À,4-{(.r-ì}

Colour bright crimsolSranching featherlike, ultimate lateral branchletsvey6
short; local, northeasicoasts ..............................Ca1|ophy|1is cristata (Plate/0)
Colour pinkish to brownish reéÌron¿ membranous, branching forked, frond
sometimes fringed with lateralþrocesses to 5mm long; widespre.d ,..............rs

....Rhodophyllis divaricata (Plate¿)
Stipe short (1-2mm); plant usually less than 20mm long...................................12

Stipe long (to 10mm); plant more than ã)mm 1ong...........................................13

bo
/l'
\f.'

a
5Í

11(e)

11(e)



RHODOPHYTAKEYS 3

12{11) Corto< of small closely packed cells 2-fþ diameter, subcortical layers not
visible; bladelets and antheridia formeð on margins..,..

.........phyllophora trailtii (ptaæ þ)
12(11) Cortex of larger loosely-packed cells, 1&$n x 7-110m, subcortical layers

visible; bladelets and antheridia not on margins

b

þ

bi

bt
ê?,

Þ3

e3

/Ë\
æv'

lo

JfvLr l- rÞ

M¡ô¡Þ t\uc re:

fu^e¡Þ

!tuS4 ¿{(? ¡rt{ ¿.r'l?

.....Rhodymenia delicatula ¡n"t"y')
13(11) Plant more than 20mm tall; cortør of larger loosely-packed cells, 6,'$r b

diameter; subcortical layer not visible...............Schottera nicaeensis (Platel2)
13(11) Plant less than 20mm tall; corto< of loosely-packed cells, lrl-1@r x 7-1$r, 6

subcortical layer visible.... .......Rhodymenla delicatula (Platep)
14(8) Branching pinnate; fronds deep purplish-red (drying black); segmehts narro\r

with large alternate teeth; northern shores only.....

..........odonthalia dentata e;:;:;"83Á
14(8) Branching forked; frond colour and form various ...........................................1.fS

15(14) Frond delicate, usually much divideffoften in entangled tuftf,ìptrasporangia^
zonate; subtidal .....Rhodophyllis divYricata gfatgll

15(14) Frond often tough, opaque, usually not entangled; tetrasporangia (where
known) cruciate; intertidal or subtidal ..16

16(15) Stipe absent or wedge-shaped, merging into blade.....,. ............L7

16(15) Stipe cylindrical, often expanding abruptly into blade.......................................19

1(16) Fronds reddish brown, membranous, veryvariable in shape, cystocarps $
unknown; intertidal and shallow subtidal ...............Pa1maria palmata lfht¿f)

1(16) Fronds bright red or crin$on, thin or thick; cystocarps present; mainly
subtidal

18(17) Colour bright red; frond thin, deeply divided into strapshap"d *gr";;;; I e

cystocarps forming visible 'midrib' to s€gments, tetrasporangia in scattered
sori; subtidal, occasional, southwest coasts 6

ralrz¡ö"r..,r.*.il;;,;,äffi :il-;.iïJ,ffi Ïä:'fi"1"î:.:t"#?
marginal or in marginal proliferations; mainly subtidal, common, widesprea!

.....Cailophyilis taciniata (ptate lþJ
19(16) Blade segments strap.shaped ..............................20

19(16) Blade segments fan- or wedge-shaped ..22

20(19) Frond simple or once or twice forked, apices often prolonged into long 
"Ln:6 . ^der process; occasional, southwest coasta.........Schottera nicaeensis (Plateþ o,lt

Ð(19) Frond repeatedly forked, apices rounded ..................... .............2L

58



4 BRITISH SEAWEEDS

21(20) Colour bright crimson; frond segments not enlarged at apices, proliferations

from blade surfaces, margins crisped, stipe short (rarely to 10 mm); commoq (þ
widespread .............Phyllophora crispa (llatep)

21(20) Colour brownish-reffþond apices often enlarged and pale, no proliferations

from blade surfaces,Hargins not crisped, stipe long; local, south coast........Ê...

.............'......Gymnogongrus crenulatus (Plate þ
22(19) Stipe gradually orpanding into a narrow, wedge-shaped blade with marginal

6g

ê.2r
C

Ð

vï:*:*i::t-t*:::T:::î"ïi,iì:iffi;ïiiîi,ì"i"¡,î
22{19) Stipe rapidly expanding into a fan-shaped blade, not marginally

colour purplish brown or red .................

23(22) Plants brick red, tetrasporangia, not in chains, in cortel{; cystocarps with

pores............. .--------U

23(22) Plants bright red or purplish brown tetrasporangia in chains in elevated sori;

cystocarps without pore .'..'.----'--.26

Z(23) Plant with o<tensive stoloniferous gro\ryth; associated with sponges or soft ¡ S
substrate ...............Rhodymenia holmesi¡ (Plat*)

24(23) Plants without o<tensive basal stoloniferous growth; epiphyte and epilithic
(on hard substrates)

25(214) Plarn sessile; south coasts .......Rhodymenia ardismnei
25(24) Plant with stipe; wideþ distributed .......Rhodymenla pseudopolmatr

2ó(23) Colour bright red; attachment disc to ã)mrn diameter; tetrasporangia in

:::::::l:::i:::::*"*"':::*Jrii;;;*;:;ii:üi"pî
26(23) Colour purplish brown; attachment disc small; tetrasporangia and cystocarps

59

5g
s9

63

on stipe or lower blade; widespread

n<nnt^ai,Jä""i""ü"*;*ö,",üÏ."J,::J:ffiiJ;-#Jäï:r:ill::
plants tufted, often forming dense stands; colour dark purplish-red or pur-
plish-brown... ....'...'28

27(7) Blade simple, lobed leaflike or irregularly incised, often proliferous plants

usually scattered, colour various ......,...,...... ........29

28(27) Stipe channelled with thickened margins; base often a wide-spreading cnrst;

blade with large

cent undefwater
28(27) Stipe cylindrical

b
lrlt

(to 10mm long) marginal and superficial papillae; not irides- ø
...,....................Mastocarpus stellatus (Plate / )

or flattened, not channelled, margins not thickened; basal

b3

::: i: 
* 

:::T::::: :::ll:: ::::::r ::::::::: ::::: :ä;:iltr Ï:llili; cvâ"tu *\



RHODOPHYTAKEYS 5

29(27) Plants less than 30mm high, stipe to 16Jrm long frond undivided; cystocarps

:äj::-- :::::::?:::::jïllîli ï,åit;;ffi ;;;i,iï" öi"*l æ
Plants more than 30mm high, stipe absent or short (2-3 mm), frond simple or
divided; cystocarps small (less than 2mm diameter) ...............30
Frond ge1atinous................. ..........31

Frond membranous to flesh¡ but not gelatinous or slippery..........................34

Colour brownish or greenish red; cortical cells not in distinct fascicles; local, 6
southern England .................,....Grate1oupia doryphora @latqßf
Colour pink to rose-red; cortical cells in distinct fascicles .............................32
Blade cylindrical or slightly compressed; plants to 25mm long; subtidal

ftnown only from Northumberland) ...................P1atoma bairdii
Blade flattened, to 140mm long, often marginally proliferous; deep pools to
subtidal, western shores .....,.,.... ......,..,...,,............33

Plant multiaxial; frond irregularly dichotomously branched, not leaf-like; 3ü)- 5
SO@r ttrict; gland cells and hair cells absenr....Platoma marginifera pfutg!)-
Plant unmarked; frond not dichotomously branched, leafJike, 24mm thic(r4
glands and hair cells present..............................Schmit2ia hiscockiana (Platf)'
Frond thick (more than 30@Dn), fleshy but not slippery ........1SS

2e(n)

3oee)
30Qe)
31(30)

31(30)

3?..(31)

32Qt\

33Q2'

33Q2)

34(30)

5û2

53

À¡-ri. r.Þ

U..L.t
ttttfÞ34(30) Frond thin (less than 25Q$n), membranous, slippery ...............36

35(34) Fronds dark red, usually entire, $¡ith tapered base and no distinct stipe;
winter-fertile, perennial, çystocarps fully immersed, tetrasporángia cnrciate;- b,e
coÍrmo¡r, widespread .....Ditsea carr¡osa (nbte//) -"

35(34) Fronds.brownish red, frequentþ split, stipe present; summer annual, cystlJ
carps raising surface, tetrasporangia on a qustose life-history stage; , 5
occasional, southern and western shores ...............Schizymenia dubyl (Phty'6)

36(34) Frond strapshaped, simple or with strap-shaped segments or proliferationf
cystocarps nearly always present (small, scattered), tetrasporangia on a crus-
tose stage; medulla of sparse filaments without stellate cells ..............................ã

....Halarachnion ligutatum lf fatgþ)"
36(34) Frond strap.shaped, ovate or linear lanceolate, simple or with wedge-shapéd

segments or proliferations; cystocf¡rps scattered or in sori, tetrasporangia
scattered; stellate cells present in medulla .......,37

37(36) Plants soft and elastig easily squashed; blades linear-lanceolate, erect fronds <
arise from filaments Hatymenia latifolia @tate¡ú¡ "

37(36) Plants tough not easily squashed, blades triangular or ovate/obruse, irregulãr-



6 BRITISH SEAWEEDS

38(37) Blade not thickened at base and margins; cells readily dissociatingwith dilute
hydrochloric acid................. ....Kallymenia reniformis (Platepf TÐ

38(37) Blade thickened at base and margins; cells not readily dissociatingwith dilute
hydrochloric acid................. ..........39

39(38) Marginal proliferations present, midrib absent; very rare,

Harbour .............Cryptonemia

subtidal, Cork
hibernic¡ @ute/ 6q

39(38) Marginal proliferations absent, midrib present in lower Parts; known only as a

drift specimen from Herm ...................Cryptonemi4 seminervis

SECTIONF

?.(z',)

3(1)

3(1)

4(3)

4(3)

Plant almost entirely within plant or animal host ..6

Plant entirely or mainly superficial on substrate 11

Within animal host 7

Within plant host ...........................10

Prostrate fÏlaments laterally adherent, forming monostromic plate..................8

Prostrate filaments not adhering to form monstromatic plate ...........................9
Plate cells isodiametrig 10-1@ût diameter, cell walls smooth; endozoic in
perisarc of hydroids, intertidal........ ...........á,udoulnella infestans

Plate cells at least twice as long aswide, cell walls comrgated; endozoic in
bryozoans, subtidal.......... ...Audouinella membranacea (YtateþJ 48

ãf

tetrahedral; plants with unicellular disc-ended rhizoids ............4

Plastids one or few; branching norer opposite; tetrasporangia (ifpresent)

cruciate; without unicellular disc-ended rhizoids ........................5

Ramuli regularly opposite; tetraqporangia solitary terminal ori ramuli; epi- .

phytic þarticu tarþ Lamínarìastipes) ............Ptibt;;;;;"il;;öffi /,ú Î b
Ramuli never opposite; tetrasporangia in groups, lateral; epilithic, very

rare .,.............. ...,,...Spermothamnion mes{¡carpum

s(3)
s(3)
6(s)
6(s)
7(6)
7(6',)

8(Ð

8(Ð

[.rt¿ rf:



RHODOPHYÎAKEYS

e(7) ::i:::i* ::::::: ::::::::::::::'e :T;i"T*#li;;;;
e(7>::Tl*:*::T*llllTlîîli:ffåli;läT"i,îl,lÍ"",ljiii"l.a+s
LO(6\ lnGloíosíphonia capillaris, filaments mainly deep in host; tetrasporangia 1&

3$r diameter..................... .Audouinella b¡ebneri
10(6) ln Hetercsíphonìø plunosa, filaments mainly in walls of outer cells of host;

, monoqporangia C@n diameter .........Audouinella endophytica
It()fr|Baæ of plant a single cell (from original spore) only ..,............12

11(1,0) Base of plant multicellular, filamentous or pseudoparenchymatous ...............17

12{f 1) Axes of five or fover cells, terminating in hair; on Sporcchnus and

Caryomìtm..... ........................4udouine11a rosulata
Axes of more than five cells, or if not so then without terminal hair ..............13

OnAlariø, about 1mm high............... ...........âudoulnella alariae
Onvarious aþe, about 35@r high ..................14

Gro*'ing onPotphym spp................. ....................15

14(13) Growing on algae other than Poryhym spp. ................ ..............16

15(14) Cell diameter
15(14) Cell diameter

known only from England ......Âudouinella battersiana
recorded from Ireland (Galway)

16(14) wd,ö ;;;;;i ää;il*Ë;' *iläff ii;Ïll$J,i
16(14) With up to six rixes per basal cell; one to several plastids per cell

á,udouinella parvula
17(11) Plastid a distinct spiral band; epiph¡ic, subtidal .......-A,udouinella efllorescens
17(11) Plastids not a distinct spiral band; on various substrates, intertidal and

18

18(17) Prostrate system secondarily dweloped, growing into host tissue..................19
18(17) Prostrate system not penetrating substrate .m
19(18) Original spore recognizable as large srollen basal cell of erect axis, on

Helminthocladía, Dudtesnaya and Dasya...................-A,udouinell¡ corymbifera
1e(18) originar :': ::i :::* ::: :i::: ::l::::::: ï'r:T,*ffim;;;;;
20(19) Erect a¡<es with ferr or no branches ...21

20(19) Erect axes profusely branched ...22

21(20) Prostrate rystem of loosely entangled filaments, not forming disc; on

plants............ ....Audouinella sparsa
21(20) Prostrate system

plants or animals

of tightly compacted

7

úrá.ì ç-. r13 Í-¡.r' ¿ -r3¡

L

2
2

r4tt\
13(t/)
tt(þ
14(13)

h¿u.i e-.rÕ

fttr ( t'ñ

¡/t4/ r -.1'

ft¿¡ CrÐ

l¿.r. c.r f

A?Y 
^P"l 

I"{^-/

subtidal

filaments, forming sheet or disc; on A d
...Audouinella spetsbergensi ,1Vlut" f 

I 6



BRITISH SEAIWEEDS

22(20) Cells with sweral distinct small plastids, no pyrenoids "...'.
Ar¡dn¡rlncllq

.r ,,

purpures (Platert tlè

22(20) Cells with single large plastid (sometimes fragmented) ,.....-...-23

23(22) Plastid a¡rile............... .................4udouine11a secundsta (Plate¡f
æ(Z) fUstia parietal ............'.............-..hÀ

24(23) Cellsmarkedly naror¡/er in upper part of erect a:<es (4'5um diameter)
Audouinella saviana

24(23) Cels of uniform diameter in upper and lon'er parts of erect a:res'......'.......-...ã

48

25(24) Plastidswith very distinct pyrenoid; plants characteristically ft'ngþgPalmada
frond........'...' ...'.....Âudouinella daviesii (Vtateþ 48

25(24) Plastid with no obvious pyrenoid ..........."...'...........'..'...âudouinella caespitosa

SECTION G

1

1

2(t)

Filaments unbranched a

Filaments branched ....4

Colour red; filaments attached by orpanded basal cell or disc, becoming

multiseriate; interdial and subtidal, usualþ on plants or animais, not markedly

seasonal '..................3
Uniseriate below, multiseriate above; forming a ribbon one cell thick; rare,

southern England .....Erythrotrichopeltis boryana

Uniseriate, or multiseriate with cells radialþ arranged; common widespread,..'

......Erythrotrichia cqrnes lPtate $) 65
Branching at least in part opposite or whorled .'...'..'..'................5

Branching alternate or forked, never opposite or whorled ...........................'.'18

Branches or ramuli whorled ..,............. '..................6

Branches or ramuli opposite, in two rows .........12

Ramuli mostly forked ......................7

Ramuli simple or irregularþ branched .10

Colour dark or brownish red; whorled ramuli crowded, giving shaggy appear-

ance ,,......,....,. .........'.8

Colour rose-red; whorled ramuli widely separated except near apor .........'.....9

Colour blackish puqple; filaments attçhed by rhizoíds, becoming multiseri-

::: 
* j'ry ïill: lllî ïi:#'t': :::ï"ï,iïåïiÏ,:1"i; i" ¡¡ 6s 

+"

3(2>

4.L)

3Q>

4(1)
4(1)
s(4)
s(4)
6(7)
6(7'.)

7(6'.)

7(6'

1l



L

8(Ð

8(Ð

e(8)

e(8)

10(6)

10(6)

11(10)

11(10)

t 4/)

n4/í)

RHODOPHYTA KEYS 9

Plant robust, dark red, to 250mm long; on rock, widespread............................r..
....Halurus equisetifolius (Plate fr¡

Plant gelatinous, brownish red, to 50mm long; on plants, rare, southern

ìFti

England ...........Crouania attenuata
Main branching forked; cells often club-shaped; on plants, rare, intertidal,
southern England .....................Griflithsia barbata
Main branching opposite or alternate, cells cylindrical; on rock, mostly subti-
dal, frequent ............Sphondylothamnion multilldum (Plaþ*l) 76
rWhorled branchlets simple, sometimes forming discoid rhizoids; tetraspordn-
gia sessile, tetrahedral ............-Antithamnionella spirographidis
Whorled branchlets themselves branched; tetrasporangia stalked or sessile,

1

Ultimate branching featherlike (ramuli in pairs or fours); secretory cells
adjoiningtrxiorth¡eecells................ .-Antithamnioncruclatum
Ultimate branching comblike (ramuli on upper sides of branchlets), secretory,
cells adjoining parental cell only ..........,......Pterothamnion plumuta (Plaeft! ?3
Height usually less than 15mm; tetrasporangia usually terminal on ramulii
often forming velvety patches on Laninatia stipes..............

..Ptilothamnion pluma (Pleræ/l) Ab
Height usually more than 20mm; tetrasporangia lateral; in dense tufts on rock
or on other ..............13

5
t3(12>
13(t2)

always tetrahedral.14

cnrciate, tetrahedral.... L6

14(13) Ramuli secund above;rare, southern Bngland.....Spermothamnion irregulare
14(13) Ramuli always opposite..................... .....................15
15(14)orm'l-*-*11ïlTlllT:lli*::::::::änïïiliÏfl 

l"*;;;;;;
15(14) On plants, ramuli elongate, spreading;

?ã

common and widespread.

.....spermotharnion *p.î ¿;;;;;;/ó 7 b
16(13) Branctrlets simple; gland cells absent...............................4ntithamn|on floccosa
16(13) Branchlets bear ramuli; gland cells presenr... ..............................17
17(16) Ramuli in one plane; tetrasporangia sessile; on northern coasts (Scotland)......

17(16) R;;; il;ä;;;, ;;;ö;;;ö;;;ü;.:ï,ïii :::* j**"fi1 . 
?3

..Antithamnion 718(4) Branching alternate, comblike or irregular

not

6



10 BRITISH SEAWEEDS

19(13) Srnall refractive vesicular cells present above each axial cetl; tetrasporangia

(winter-produced) intercalary
life-history stage of Bonnemaisonia hamifera Cf¡n¡x-'f{)

19(18) Small refractive vesicular cells absent, tetrasporangia not intercalary """"""20
æitl¡ nranctring irregular or comb-like """"""""""""21
mitl¡ nranctring featherlike """"""""""22
Zt(ZOi epipfrytic/endoph¡ic; erect filaments from colou¡ess rhizoids penetrating' 

¿""prv into host (Ratþia\; rare .,.................................8rythrotrichi4 welwitschii

21(20) Epilithic or sand-binding; erect filaments from creeping prostrate filaments;

common """""""'Audouinella floridula (?lateþ

22(20) Epiphytic; tetrasporangia lateral on inner sides oframuli, polysporangia

absent.....'...... """""23

+8

n(m)
B(n)

ß(n>

u(n)

u(n)

25(24) Branching irregularly alternate, not obviousþ in one

sessile on inner side of ramuli

TZ

72

75

?L

&\ rc r#

h,{.(' ;'t:'

ir
\,

/fl
\'-¿'

roseum

25(Z) Branching regulady alternate, very largely in

26(ã) Tetrasporangia clustered; plant to 75mm long, featherlike branching very /_ . -- \
regular compsothanr[ion thuyoides u4af:4- þJ

26(þ Tetrasporangia solitary, plant to 1ü)mm long, branching not very regularly

featherlike .'...""""Compsothamnion gracillimum

27(?Á) Axesclothed in short, forked branchlets, axial cells to 20ein diameter;

/¡
I¡
tvl

Lu,( ¡7j

reproduction by stalked, solitary, axillary monospores"' """"":'; Ê5
Monosporus pedicellatus (Plate P)

27(26',¡ Axesnosr so clorhed, axiat cells to more than 30@m diametesonospores

,not produced """"28
^^'^^l^ e-r --l- -¿-^--t-, ^r..L -L^-a¿t ..t+iÉôra ¡ollc hpøzl-lil¿e trranchino wide-
/Ãl¿ t )ltlxl:dl r,çuù ùlr ulrË,ry !¡uu-ù¡rqPwur '.vt ú ' -"-"-r'Þ - - 

^ fõ' ? angled

28(m Axlalcells cylindrical or slightly club-shaped, ultimate cells not beadlike'

branching narrow-angled """""""29

f.
\,

1".'11{ ¡ f.

\
J
\u

[j*""
$" g.'1.*"*"*- 

.".

',Þ'$-r#'åt 
"ð h.

.. itl l'.

) Ì"/

e'-



2 BRITISH SEAWEEDS

¿ ,'/
' 'l

SECTIONi
I

Frond an unbranched filament, often single row of cells in part, cells with
single central star-shaped plastid ............... ...........2

1 Frond branched, plastids various

4I) Colour blackish-purple, filaments to 150mm long with rhizoidal basal out-

1

..4

4r\

3(2)

3(2')

4(1)

4(1)

s(4)

s(4)

ingq on plants and animals, as scattered filaments, tufts or fringes..................3

:1"^""::::*::::i*i:_"etr*:ï"#i:i"îffi i;il;;;;
Filaments cylindrical distally (uniseriate below); common and
wideqpread .........Erythrotrichia c¿rnea (Ptatefþ 85
Plants with pigmented monosiphonous lateral ramuli; apical tufts of colour-
less hair-like ramuli absent .............5

Monosiphonous pigmented ramuli absent; apical tufts of colourless hai¡-like
ramuli present ...................... ................................11

Ramuli whorled; tetrasporangia zonate, on lateral ramuli; cystocarps

naked ............ ...Dudresnaya verticillata (Plate fi)
Ramuli alternate; tetrasporangia tetrahedral, immersed in branchlets or
crowded on special srvollen branchlets (stichidia); cystocr¡rps enclosed in
Drotective structures ,.,.....................6

ivtain ar,es ,ftcortlcate/ throughout, usually swen pericentral cells; tetraspg
rangia immersed in branchlets ................,..Brongntartella byssoldes 1Yøtèl$
Main a¡<es corticåte/, at least below, usually five or nine'pericentral cells; ' "f'
tetrasporangia in sfichidia..... .....,...........................7

tral cells ...............8

8(Ð Axes ecorticate above; ramuli long, nanow, tapering to sharp point; stichidia
with long pointed apices; very rare, southern coasts ............Dasya corymbifera

8(Ð Axes corticate throughout; ramuli with blunt apices; stichidia blunt or with
short pointed apices ............ ...........9

grorñrths; often forming fleecy mat on rock, wood, etc. at hþh tide lwel
autumn to spring ........................8angia atrop-urp vca (Plateþ T5
Colour rose to red, îilaments to 40mm long, without rhizoidal basal outgrow-

æ

o8o

lr,¿r L.rr0

6(Ð

6(Ð

7(6)

7(6)

Branching all in one plane; corticating cells t¡'pically in alternate rings of long,, â Ã
and short cells; nine pericentral cells .........Heterosiphonia plumosa (Platef$w 60
Branching in all planes; corticating cells not regularly ananged; five pericdnJ

6c'
,./



RHODOPHYTAKEYS 3

9(8) Frond purple; stichidia long narrow; subtidal' on muddy rocks' very rare,

southern coasts ............. ..........'.......'.Dasya ocellata

9(S) Frond crimson to brownish red; stichidia short, ovate; intertidal or subtidal,

on rock or other plants ..................... "..'..............10
10(9) Plant blood-red in colour; ramuli to @n diameter; stichidia not Pointed;

subtidal, rare, southern coasts ..........., .........,..........Dasya punicea

10(9) Plant crimson or brownish in colour; ramuli to 2Sin diameter; stichidia with
pointed apø<; intertidal or subtidal, occasional, southern and western

coasts ............ ............Dasya hutchinsiae (Ytate/ú
11(a) Height to lmm onl¡ reddish-violet; cells in two to many irregular rows irf

gelatinous sheath, often single row of cells at filament tips rare, south

Dwon ........... .................Goniotrichum cornu<e¡vi
11(4) Height usually much more than 1mm; colour various; structure polysipho-

nous, without single rows of cells at apices ...............................12

12(11) Plant obviousþ flattened or comprassed in one plane... ............13

12(11) Plant not flattened or compressed orbranched in one ........15

13(12) Plant feather-like; ecorticate; eight or nine pericentral ce11s............................14

13(12) Plant tufted, corticate; ten or
8Z

14(13) Erect a:res simple or once or

14(13) Brect a¡<es much-branched; frond not linear; reddish-brown................................

.Rerosiphonia parasitica (plate þ
15(12) Three pericent¡al cells; minute gland cells present ................

"Falkenbergla rufolanosa" life htstory stage of Asparagopsis armata (Plate /Í)
15(12) Four or more pericentral cells; gland cells absent ............ .....:.:.16

16(1.5) Cortication absent, even at extreme base ..t7
16(15) Cortication present, at least basally ........... ........31

17(16) Fourpericentral cells ............... ............................18

17(16) More than four pericentral ce11s..........,...... .........2L

18(17) Erect a:res little branched, to 30mm high, arising from prostrate rhizoidal
branches; on sand-covered rocks ..I9

18(17) Erect axes usually much branched, to 200mm high, prostrate system discoid
or rhizoidal; substrate various .20

19(18) Colour dark purple, erect branches simple or with few ramuli; rare, known
onlyfromCorkHarbour ..Iophosiphoniasubadunca lVtateþ $ft

19(18) Colour reddish brown to brick-red, erect branches alternately or unilaterally

branched; frequent and widespread ...Polysiphonia macnocarpa

l. r,, r {*

N'"'c rû

o

87,

49



4 BRITISH SEAWEEDS

''''::::::i-*-lll*:11:::i:::::::ï:::l::::*"ii,.J'il;i""HlJl;
20(19) Colour

qpread

dark-red to brownish red; in various habitats, cornmon and wide-

..?A

.Polysiphonia urceolata (Plate $f 8+
21(17) Five or six pericentral ce11s........... ........................?2

21(17) More than six pericentral cells ............................23

22(21) Baæ discoid; erect fronds much branched; five pericentral siphons; single

qpecimen recorded from Kirkcubrightshire..............Polysiphonia richardsonil
22.(2L) Baæ, of branched creeping rhizoids; erect fronds simple or with fov ramuli;* 

:: :i :::::::1ï:T: ::T llll: 
*ffi,lÏlii:i, 

$: iiiJ ii;;;;"* e+
23QL) BiEþt or nine pericentral cells

23Q\ Ten or more pericentral cells

Z(23) Branching forked; with tufts of colourless hairs (trichoblasts) at apices.........25

Z(23) Branching featherlike; trichoblasts absent ..:2Á

25(Z) Colour brick-red (darkening on drying); all branching forked, ramuli not
narrowed at base; deep subtidal, rare southern coasts..Polysiphonia furcellata

25(Z) Colour dark red to black; smaller branches alternate, ramuli markedly nar-
rowed at base; occasional, widaspread .........Polysiphonia nigra

26(?A) Colout dark reddish-purple; on sand-covered rocks, very rare, southwestern

England .......Pterosiphonia pennata
26(Vt) Colour deep red; on rock or other algae, occasional widespread .......,..

.prerostphonta parasirica e;;./û 8Z
17(23) Etæt fronds simple or with few ramuli; twelve to eighteen pericentral cells;

erftensive stoloniferous prostrate system; forming mats on sand-covered rocks,
very rare, southern coasts...........,............Iophoslphonia reptabunda lYtut fF) 7f

27(23) Eree. fronds freely branched; stoloniferous prostrate system absent; on var-
ious substrates,...................... ...,....28

?Å(27) OtAscophyllum (or Fucus spp.) in dense brown tufts; midtidal, cornmor\
widespread ...........Polysiphonia lanosa (Platefþ 8+

?Å(n) On rock, stones or shells; lower intenidal or subtidal, occasional to
'rare .............. .,........29

29(28\'Pericentral cells twenty or more; very rare, known only from Guernsey

...Polysiphonia opaca

29(28) Pericentral cells fourteen or fewer .....................30



RHODOPHYTAKEYS 5

30(29) Articulations of main axes 1.5 diameters long, ramuli not tapered at base;

colour red-brown; rare, southwest coasts................,......Polysiphonia simulans

30(29) Articulations of main axes 2-3 diameters long, ramuli tapered at base; colour

dark red to black; occasional, widespread ....Polystphonia nigra
31(16) Plants corticate only at the base .................... ...................'........32

31(16) Plants corticate tfuoughout main ar<es .............34

32(31) Four primary pericentral cells (four secondary cells often present)...".........37

32(31) More than four primary pericentral cells ................ ...................33

33(32) Six pericentral cells; base discoid; rare, sheltered muddy estuaries, south

coast .............. .....................Po1ystphon1a ilenudata

33(32) Tlvelve to twenty pericentral cells; base rhizoidal; common, widespread ..........

.Polysiphonla nigrcscens (Plate fl¡
34(31) Ramuli short, qpinelike; trichoblasts absent; less than six or more than eight

pericentrals .........35

34(31) Ramuli slender, elongated, forming tufts; trichoblasts often abundant

35(34) Frond cylindrical; eight to twelve pericentral cells; occasional to frequent........

..36

36(35) Branching narrow-angled, featherhke with short branchlets in two very regu-
lar rows ...........Fternsiphonla thuyoides (Ptate/fl 82

36(35) Branching widøangled, branchlets very short, in two irregular rows..................
potysiphonta fruricutosa ptate f) 8L

3(32) Plant at least in part cartilaginous; bright crimson, markedly seasonal (spring

and summer); branches often tapered at base and ape,(; common, sandy and
gravelly shores............ ...............Potysipr,onia 

"longria 
gíate/þ 81

84 + i.-€>\¡r f' '-l^'oi .Åe4'

(sometimes seasonal only); six to eight pericentrals....

...._""tr.¡oi*ra brod/ei rii^i"l/¡ * + I, v
35(34) Frond markedly compressed; fìve pericentral cells; rare, ...........=........

..............Pterosiphonia comptanata gt^t lít I 2

37(32) Plant flaccid, straw to violet, not markedly seasonal, not tapered at base;

occasional on rocks, stones and other plants ...................Po1ysiphonia violacea

ttr,
SECTIONSESflOYJ ¿

1

1¡
Main æ<es not obviously constricted at intervals a

A

'^ {.



6 BRITISH SEAWEEDS

4l) Plant very gelatinous; bright crimson; æ<es and branches with single central

:-':T:ï*:i::::::::::-*:::ïil;ilil;;iï;^,;.i;i"i"øøe
2(1) Plant not markedly gelatinous; colour various; without a single axial filament

at any stage .............3

3Q\
3(2)
4(3)

s(3)

s(3)

6(1)

6(1)

7(6'

7(6)

8(Ð

Base discoid ...........4

Base rhizoidal or of stolons

Discoid base large (to 20mm diameter); branching qparse, mainly toward the

:::: :::::: ::::l:*::'"*": :::::iffi:,l l"llT,liffiå; ., g 6s
4(3) Discoid base small; branchingvariable but often pinnate and profuse; colour

bright pinkish red; branchlets spindle-shaped; frequent
....I¿mentarla clavellosa (Plate fi)

Plant small (to 40mm) from creeping stolons; fronds flattened, ovate; crinlJ
son; on roc* and Lamina¡ía holdfa$s, occasional..

....I¿mentaria orcadensis (plate f) ?l
Plant large (to 250mm), from much-branched rhizoidal base; axas cylindricai
with crowded qpindle-shaped branchlets; brownish-red to olive-green; on
rocks and stones, cornmon .............................Gastroc1on1um ovatum (Plate /d) ll
Plant constricted at irregular intenals, segments sometimes flattened; grow-
ing at upper intertidal lwel; plants small (to 20mm high); blackish-purple,
with creeping stolons; frond not truþ hollow...Catenella caes¡iitosa lVtate/l) 4l
Plant constricted at regutar intervals; segments svollen; growing at lower
intertidal or subtidal lwels; plants red in colour; base discoid or of creeping
filaments; frond hollowin part ............. ................7

Colour purplish; recunred branches attaching to substrate and forming sto-
lons; forms polysporangia with &12 spores; rare, southern England and
Channel Islands ...................,Gast¡oclonlum ¡eflexum gtate /d¡ 

"lColour pink to brown-red; branches not obviously recurved; tetrasporangia
produced .8

:"* : 
* * 

ï:: :::::T::l:* ä,",iil#iïi"i,iffi;;;; øu8(Ð Base rhizoidal, creeping; axes slightly or strongly constricted; cystocarp with
opening (ostiole) .9

?t



RHODOPHYTAKEYS 1

9(8) Frond gelatinous; pinkish-red; axes slightly constricted; nodal diaphragms

present; on algae, southern and western coasts ....Champia parnrla (Plate p) f I

9(8) Frond soft but not gelatinous; crimson to brownish-red; axes strongly con-

stricted into beadlike portions; nodal diaphragms absent; on rocks, more

rarely on algae, widespread and abundant ....[.omentaria articulata (Plate

SECTION K

Plant uniÐdal (apen a single cell) ...6

2,(L') Frond simple or forked, often repeatedly ..3

{it +t

1

1

4L)
3(2)

Frond with well-marked main axis bearing lateral branches .............,................5

Colour brownish-purple; frond soft and spongy; often simple or forked from
near base onl¡
oçosed shores

outer cells small, coloured; on rock

3(2) Colour clear pink to brownish-red; frond relatively firm; regularþ forked;
outer cells large, colourless; on stones or shells, subtidal sandy shores ............4

4(3) Frond turgid, 24mmwide; central fîlaments distinctlyvisible in pressed 5l
specimens; pink in co1our..,.......... ..........Scinaia turgida (Plateþ

4(3) Frond not turgid, 1-2(3)mm wide; central filaments not visible; brownish-red-,
in co1our......... ..............Scinaia forcellata (Platel)"

5(2) Ultimate branchlets numerous, short, wide-angled; axial cells large, rectangu-

lar, giving rise to repeatedly forked lateral filaments of much narrower cells

Ultimate branchlets few, becoming long, narrow-angled; axial cells narrow,
giving rise to repeatedly forked lateral filaments of progressively wider cells,

terminal cells without apical hairs; colour purple-red; rare southwestern

coasts ............. .............Helminthocladia calvadosii
Colour brownish to purplish-red; plant small (to 50mm); whorled lateral
filaments strongly incurved and with curved terminal cells (banana-shaped);

tetrasporangia sessile, tetrahedral; very rare, south coast..Crouanla attenuata
Colour bright red to crimson, plant to 300mm long, whorled lateral filaments
spreading with terminal cells not cuned tetrasporangia stalked and zonate or
aDsenl

or shells, lower intertidal,
...Nemation hetminthoides (pt"¿ S¡)

*:l 
:"*""::ï::: :::::: :::: ::::::::::i,il,','ffli.*i:l,i,iffä;;;o',

s(2)

6(1)

6(1)

7(6',)

7(6)

I

Main a¡cis soon appearing poþiphonous; tetrasporangia stalked, zonate .........

..Dudresnaya verticiilara (Ptateff) æ
Main oris nwer appearing poþiphonous; tetrasporangia absent ...............:....8

',.



8(4

e(8)

8 BRITISH SEAWEEDS

8(Ð Main axis markedly broader than branches, usually naked below; inegularly
feather-like branching axis becoming hollow; terminal cells of lateral fila- , 6€
ments angular, compacted ,...Gloiosiphonia capillaris (Plate//) v F

Main a¡ris not markedly broader than larger branches, branching irregularly
from near base; axis solid throughout; terminal cells of lateral filaments bead
like or cylindrical, not compacted .....,...........9*l
Plant more than 100mm tall; main axes and branches clothed throughout withl
spindle-shaped ramuli, 1-4 mm long; central filament surrounded by large,

:::::::::*::::::::l::ilTll*ti:::::::,ffåiîïiä,"åi:: í 5t
9(8) Plants less than 1ü)mm tall; main a<is not clothed rvith short spindle-shaped

ramuli; central filaments sunounded at maturity by narrow, down-growing
filaments; very rare, southern coasts.............. ............,.......,.......,.10

10(9) Cptocarps dweloping equally all round axis; main axis not constricted;
terminal cells of lateral filaments beadlike, to lSn diameter............,.,

.. Atractophora hypnoides i';;;":: lt 52
10(9) Cystocarps dweloping unilaterally; main axis constricted; terminal cells of

lateral filaments cylindrical, 5-7$itr diameter 11

11(10) Axial whorls of four determinate branches ..........,...Caloslphonia vennicularls

.$191*t *norls of three determinate branches ...Schmitzia neapotitana @fatel51tC** 
P Wcies arc difficult to distinguish apart). *,-*+
I

SECTION L

t¿.t ìt:

hrrl if

1

1

4r)

2(L)

3Q>

3(2)

branching in all planes; tetraspores zonate; at upper shore levels....

...............,,.Catene||a caespitosa (Plate lf>**¿
Plants often more than 20mm long, deep red to red purple, fronO f/ot seg-

1_

Base rhizoidal, plants often forming entangled mats..........................................2

Base discoid or spreading, individual plants discrete ....9

Plants small (to 20mm long), black-purple, frond with beadlike segmenrs,

mented, branching inegularly featherlike, or forked; tetraspores cn¡ciate or
tetrahedral; at various shore-levels ...3

Branching forked, ramuli spinelike or pincerlike; tetrasporangia tetrahedral;
rare, south and wesrern coasrs ......................M1croctadia glanãubsa lytatef$¡ a8
Branching featherlike or irregular, ramuli spinelike or spathulate, not pincer-
like; tetraspo¡lrangia cnrciate ..........4

I
I



4(3)
4(3)
s(4)

s(4)

4 'ft
4ld,

7(6)
7(6)
8(Ð

RHODOPFryTAKEYS 9

Frond cylindrical or only slightly compressed, narrow (1mm or less).....'....'.....5

Frond compressed, relatively broad (2mm or more) ..ó

Plant cylindrical or slightly compressed throughout; cortical cells small (3'5-

@r); sharp boundary betu'een central and cortical cells; tetrasPorangia

formed in elongate stichidia and regularly arranged; subtidal, epiphytic on
maer1.............. ............Gelidiella calcicola @lateÁ5"
Plant cylindrical or slightly compressed, ultimate ramuli spathulate; cortical

cells larger (7-f f .$fn); indistinct boundary betrveen central and cortical

cells; tetrasporangidformed on oval bladelets and randomly arranged; inter-,
tidal in crwices or as underflora ............................Gelidium pusillum çttate¡i¡þ
Plant arising from small conical holdfasts; branching pinnate; medulla with a

la

subsurface layer; very rare,

Gelidium sesquipedale (Plate /¡ 5O

h.ir Cr-*:

? lv\la" râ

single prominent ðrial filament: tetrasporangia absent from upright plant; ,
southern England (Scilty L) ...............Pikea catifornica (Plateþ
Plant arising from peg-like hold fasts or from a prostrate qystem, attachedd by

tiny discoid holdfasts; irregularly pinnately branched; medulla without promi-
nent ærial lilament; tetrasporangia present on upright plant; widespread .......7 ^
Main axis branched from near base .....................Ge|idium latifolium (Plate$ 50
Main axis and main branches bare for lower quarter or more ,.........,...............8
Fronds deep red; outline of frond parallel sided; distal ramuli numerous,

short, spinelike; internal rhizoids in a nanow
south Devon and Corwall

8(Ð Fronds dark purplish-red; outline of frond triangular; ramuli few, spathulate;

:* *: i :::: :::::11 
@lll: 

ilj":,i'lil ;; ;;;;;; i;,iÅi" tt so
e(1)

::T:ï: ::::i üllitl" ÏTl ::::t:: :j : lï*;;; ;; ffi; ; ;;'"* c rfon- sr¡
9(1) Branches emerging all in one plane, none forming hooks

10(9) Ultimate branchlets comblike ..................P|ocamium cartilagineum æ
10(9) Ultimate branchlets forked or pinnate .11

11(10) Branching forked ...........................12

11(10) Branching regularly or irrengularly pinnate .........,...........,.........17

12(11) Colour purple to purplish-red; no distinct apical cell; tetrasporangia cn¡ciate..

""""""'13
12(11) Colour bright to brownish red; apical cell distinct; tetrasporangia (where

nrccenfl têfrâhêrlrâl 15

Frond thick, flat, to 300mm long, segments to 12mm wide; cystocarps

sessile; rare, known only from south Devon
......Gracilaria multipartita (Plateþ, bo



10 BRITSH SEAWEEDS

13(12) Frond-cylindrical to compressed, less than 100mm long, segments to 2mm ts*.
broa$cystocarps sunken or absent ...................14 !!,

14(13) Fronðsoft and gelatinous, compressed, with one or ¡vo dichotomies; base u i.J.,
small disc; cystocarps sunken; very rare, southern and western coasts ...............

....Grateloupia dichotoma lttate$ 5; 6
14(fl) Frond tough and stiff, only apices compressed, several to many dichotomiJ*;'

¡

base a spreading disc; cystocarps unknown; rare, widespread ..........,..............16
....................Gymnogongrus grifÏithsiae (Plate þl b7.

15(12) Branches fringed with smaU lareral proliferation$etrasporangia h runknovr'n .......................Sphaerococðus coronopifolius @tate/ô) kø
15(12) Branches not fringed with lateral proliferatioqp,lerrasporangia tetrahedrai..l6
16(15) Nanow *inglike monostromatic margins to froYä usually present, veins , . yg

present; wideqpread and common...................Membranoptera alata (plate /$, "
16(15) Monostromatic margins absent; very rare, subtidal, northern coasts...................

li(t
ts,\t i

1z(r2) R;; il il;ri;;ilä; : ::: : :::*:: ::î::::::::::::::4 
fç

1(12) Ramuli, if present, blunt, spindle-shaped, ferv.........,....... .........2L
18(17) Fronds soft, pale crimson; ramuli long and short, alrernating regularþ; cysto-

carps stalked ........19
18(17) Fronds tough, dark crimson or brownish-red; ramuli irregular; cystocarps

sessile ...n
19(18) Gametangial plants dioecious; cysrocarps ovoid, anrheridia elongate (lmm

long, 30@r wide); rare, Cornwall....,... ..Bonnemaisonia clavata
19(18) Gametalgial plants monoecious, cystocarps spherical, antheridia oval (less

than 10$lr diamerer); occasional and widespread ...,.............................

20(18) ;hnr ;;;ii;;;il;,ril;rr;;rJ:il"ffiä*t*ff*ffif:lï;f *
frond tlpicaily flat, fan-shaped; locally frequent, northern and eastern îo
coa{¡ts............. .......Callophy¡is cristata ptate/O)

20(18) Plant larger (to 150mm high); brownish-red; branchingverywide-angled '
(almost right-angled); frond bushy; very rare, southern Det/on and channel
Is1ands............ ........Gigartina teedii

21(17) Frond terete or someu'hat compressed; translucent pink, brittle; very rare
known only from the south coast..... ...Gracllaria bursa.pastoris

21(17) Frond compressed to flattened; dark purple-red to purple-brown, not brittle, ,
cartilaginous..

22(2r) Apialcell in depression at blunt ripe of branch; base a spreading orr;;';:;r{ 
8

forming flattened rosettes; stunted turf-forms on wave-exposed shores ...........;

M,{ c rg

t¡t¡ t gt?

(æ



RHODOPHYTAKEYS L1

...Laurencia pinnatiftda (Ptateþ 8l
n\2I) Apical cell not in depresion, branch tips pointed; base a well-defined disc;

lower intertidal pools to subtidal; neither rosettes nor turf-forming...............23

X(n) Dea purplish-red fronds; brancheswith deeply incised marging segments

::: 
* 

1'"*": ::::1 ::i::: ::::: ::: ::åT"il,lilliåi:Ëg ::/il' 
u"

23(22) Darkpurplish-brown fronds; branches and branchlets tapered at base

apsç not toothed; local, southwestern England and Wales ......-..............ijr -.-.- 6g
..Gratetoupla fllicina (Plate P\...La

?Á(23) Plantlarge (to 750mm long), branching abundant and proliferous.......fÍ...........

SECTION M

Apices of main branches very blunt or concave ..........................2

Apices of main branches pointed ....5

Ultimate ramuli short, firmly attached, not markedly tapered at base .............3

Ultimate ramuli usually long, readily detached, markedly tapered at base ......4
Bror'¡nish to yelowish-red; brittle; ramuli wide-angled, spiral ánd opposite;
with refringent cells in cortical cells; usually epiphytic

...........I¿urencia obtus¡ Gtate þ I I
Dark purple to bright greenish-yellow; not brittle; ramuli narrow-angled,

alternate or opposite; lacking refringent cells; usually epi1ithic..............

..........Laurencia hybrirta lvtate fr) &l
Frond iridescent blue to yello\r¡ish, ramuli long, linear, often strongly curved;
very rare, southern England .........,..........Chondria coerulescens

Frond brown-red, ramuli relatively short, straight to slighty cuwed; coÍrmon,
southern and western shores ..................,..........Chon0rU aasyptryffa @fate{) fl
Branching pinnate................... .................................6

Branching forked ............ ..............10

Plant cartilaginous; main axis not filiform; may form a springr turf................17 la
.......Gigartina acicularis (Plate /y')

Plant not cartilaginous but soft; main axis filiform; does not form a spring$rF

turf.

u+

1

1

4t)
24r)
3(2)

3Q)

4(2)

4(2)

s(1)
s(1)
6(s)

6(s)



t2 BRITISH SEAWEEDS

Branches modified into hooks or barbs 9
Branches not modified into hooks or barbs... ...8

Male and female reproductive structures on separate plants, antheridial clus-
ters large (lmm long, fOgú'rn wiOe¡; rare, southern England

...Bonnemaisonia clavata

among other aþe (holdfast unknown); rose-pink to yellow in co1our.............-.

........Asparagopsis armata (Plate þ
Lower parts of main Ð.is with ramuli; hooked branches present; attached { a
discoid holdfast; deep-red to black in co1our.........

7(6)
7(6)
8(Ð

8(Ð

e(7)

e(7)

Male and female reproductive structures on one plant, antheridial clusters
small (less than 10$frr díameter); widespread

.............,.....Bonnemaisonia asparagoides (ytate fi *
Lower parts of main axes without ramuli; barbed branches present; entangled

52

tv,,r ¿ r ¡r

C*t..-.,'. i '¡r¿-.

t,
,i+i ''n i {i' '

10(s) Rü;i; ;; ä;; ö;;; ;; öil;,-åïä':îîäi#irera 
(Pratey' 5?'

10(5) Rhizoids or stolons absent or plants wirhout secondary atachment
structures ...,..........16

11(10) Ultimate branchlets raper sharply ar both ends................. .........I2
11(10) Ultimate branchlets not sharply tapered at inserrion.... T4
12(11) .{,xis polysiphonous with five pericentral cells ....,.............chondria tenuissima
12(11) Axis differentiated into medulla and corto( ..............................13
13(12) Frond brittle; plant multiaxial; rystocarps small, not easily seen; branches fflattened ..............Agardhiella subutat a (plarc th)
13(12) Frond not brittle; plant uniaxial; cystocarps easily seen as srvellings on lateial

branchlgts; branchlets not flamened ........cystoclonium purpureurn (ptate/¡J
14(11) Apices tightly inrolled; amongst saltmarsh planrs near high water mark............ -

....Bostrychia scorpioides (ptate ful 
v

14(11) Apices straight or slightly curved; on rocks, lower inrerridal and subtidal...L.t3
15(14) colour purple-red; branching pinnate or irregular, branches cuwed, wide-

angled and reattaching; tetrasporangia cruciately arranged; south and we$ ,6
coasts............ ........Gigartina acicularis 1nøteþ) øt

15(14) colour brownish-black; branching dichotomous, branches straight, narrow-
angled, erect; tetrasporangia zonately arranged; widespread

..Furceuarta tumbricatis e;;;fqf 6 t
16(10) Base a small disc................ ..........fi
16(10) Base a widely expanded disc or spreading crust .23

a
í3

-i"

-rç--,.¿'1.{



L7(16)

t7(t6)

RHODOPFTYTA KEYS 13

Plant smalt delicate and flaccid; pinkish-red; slightly flattened; northern ,t lg
coasts; subtidal .....................Pantoneura angustisslma çYlateff)
Plant large, not delicate or flaccid but cartilaginous or brittle (at least in
part); dark-red in colour; intertidal and subtidal... ....................18

18(17) Plant filiform (less than lmrn wide), poþsiphonous (sþhons obscured by
cortic¿tion in surface view); tetraspores tetrahedrally arranged, in lateral
branches or stichidia..... ................19

18(17) Plant cylindrical (1-3mm wide), not polysiphonous, thallus differentiated into
a cortex and medulla; tetraspores cnrciately or zonately arranged; not in
lateral branch1ets................... ................,...............21

19(18) Main a¡cis clothed with coarse short spine-like ramuli...,...................................20

19(1s) Main axis clothed with finer softere ramuli .................Rhodome1a conrerroiaes(fftr{ç 93)
æ(19) Main axis densely clothed with short ramuli, some developing into lateral ¿ .

tufts; northern coasts...................................Rhodomela lycopodioides (PtatSl)*'' 
T:: ï: :::::* :l::::: :::ï::: ïltjlÏikil;ì; ffi;;í; tut, rz¡

21(18) Axial medulla entirelypseudoparenchymatous; cystoc{¡lps large, sessile, scat-

tered; widespread ................... .............,.................22

21(18) Axial medulla pseudoparenchymatous with interspersed filaments; sterile on
British coasts; rare, southern England .............So1ieria cho¡dalis

'o"' ::ï ::ï:_1i* ::* :::::: ::i:::: "'*:ä::Tåffix;;;il;

verrucosa 6{

23(16) Branching not regularly dichotomous ................25

2tl(23) Frondto 75mm high, 0.5mm diameter; wiry; medullary cells to f$ìn Oiame- 1.,,, l' ,q'
ter; c¿¡rpotetrasporangia produced in swollen outgrowths..... ..1L.. ,n

..,................,.Gymnogongrus grifff thsiae (Plate /2) eo
24(23) Frond to 2fi)mm wide, 2mm diameter; cylindrical; medullary cells 25-3$m $,r!r¡ 11"

::T:j:: j:::::: 
* 

: : ::::T :::::: : :: t"iffJ:ìiiJT jlt lli"i t,n ",25(23) Plant poþsiphonous with five pericentrals but surrounded by a cortical layer;
ultimate branching combJike and sometimes hooked; tetrasporangia in ,,stichidia.......... ..........Halopitys incurvus lVtateli¡ ø

25(23) Piant not polysíphonous; uiiimate branching nor comb-iike or hooked; tetras
porangia not in stichidia...................... .................26

1



I
-i

I

I
I

t4 BRITISH SEAWEEDS

?í(25) Frond cylindrical (à3mm diameter); cystocarps stalked; rare, southwesrt þ î .,England......... .........Gigartina plstillata (Plate/4'¡ oot
2ó(25) Frond filiform (to 0.5mm diameter); cystocarps not stalked; widespread....'...27

2(Zi) Spþ brittle, bright-red tufts, to 110mm tall, sparingly branched; tetraqroran- )

i::::::::-::1.'""::::::::::::::lË:ï;i:iiilliÏiä,;;"/,

t
øl

nQq Wiry, cartilaginous, entangled blackish (sometimesbleached) tufts to 150mm,

I tall, abundantly branched; tetrasporangia not on erect plant; holdfast to ,þ , .

i 30mm diameter....................... ...........-A,hnfeltia ptlcata lnhtep) el

I
j

I
i

I

"J

J

J




