Key to Red, Green
and Brown Seaweed
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KEYS n

KEY TO THE DIVISIONS OF ALGAE

1. Cells with grass-green plastids; iodine test for starch (turns black) positive.......
Chlorophyta*
1. Cells with brown or red plastids; iodine test for starch negative..............o........ 2

N2
2. Cells with olive to dark-brown plastids; boiling water ft results in no colour

change Phaeophyta
2. Cells with red plastids; boiling water test results in green colouration................
..... Rhodophyta

. Secdq .
(Yavtiopypar, Bekro el duc TP fo) e Voo wm e )
wantho phyceae ¢ but includeX vn W fectia, Jor- conveniance
*Vaucheria/has green plastids but does not respond to the iodine test.
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BRITISH SEAWEEDS

KEY TO THE GREEN ALGAE
Plant microscopic (less than 1-2mm size or diameter) often an epiphyte,
endophyte, epizoite, endozoite, rock or shell boring species................ Section A
Plant macroscopic (more than 2mm in size) 2
Plant siphonous Section B
Plant not siphonous but of cell or cell-like structures 3
Plant filamentous . Section C
Plant hollow (cylindrical) or flattened (blade-like) .........uimvaniirinnnns Section D

SECTION A

Plant unicellular. 2
Plant multicellular, siphonous or saccate. 9 o | MAN AaA
Cells on branched gelatinous stalk.................. Praslnnciadust!ubricué\(l’late 1) -
Cells not on branched gelatinous stalk 3
Cells in chains; on mud in saltmarshes............ Stichococcus bacillaris (Plate 1) "

Celis not in chains; not in saltmarshes. .,
Cells in clusters of two, four or eight; band-forming at high tide level, particu-

larly in estuaries Pseudendoclonium submarinum (Plate 5)
Cells not so " A S
Cells endophytic in Petrocelis............ "Codiolum petrocelidis" life-history stage
Cells not endophytic in Petrocelis 6
Plant with thickened cell wall, forming distinct rhizoidal processes; epilithic or
shell-boring................ "Codiolum" stages, Eugomontia and Gomontia (Plate 1) +
Plants without thickened cell wall; attachment processes if present very small;
endophytic or epiphytic 7—A
Cells large more than 3@un diameter; endophytic.....Chlorochytrium (Plate 1) -
Cells less than 3fin diameter; epiphytic 8
Cells globular, epiphytic on Rhizoclonium..................... Sykidion dyeri (Plate 1) -
Cells elongate, epiphytic on Pilayella.................. Characium marinum (Plate 1)
Plant siphonous or saccate 10
Plant multicellular............cccninineinnnas 11
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CHLOROPHYTA KEYS 3

9
1(3}8‘ Plant a saccate, bladder-like structure, bladders linked by colourless rhizoid-
like thread; hairs present; epiphytic and endophytic
G Blastophysa rhizopus (Plate 2)
1 Plant siphonous, filamentous, much branched, with irregular swollen vesicles;
shell-boring Ostroebium queketii (Plate 2) -
11 Plant regularly or irregularly discoidal; may develop into a pustule.......c.ee....12
1 )3 Plant basically filamentous; filaments may aggregate to form a pustule or
| sheet 15
12(1$) Trregular shaped disc or pustule without bifurcate cells at margin.................13
12(1p) A regular shaped disc of radiating filaments with bifurcate cells at margin...14
13(1£Y Disc monostromatic, except when fertile; hairs not reported; one pyrenoid
72, per cell Syncoryne reinkei (Plate 2)
13(1/) Disc or pustule polystromatic; produces coarse hairs in large numbers from
globular cells in the central part of the thallus; one to five pyrenoids per

cell Ochlochaete hystrix (Plate 4)
14(12) Discs monostromatic only at margin, central region polystromatic; disc diame-
ter to 2mm Ulvella lens (Plate 5) -

14(12) Disc monostromatic throughout except when fertile; disc diameter to 250um

Pringsheimiella scutata (Plate 5) .-
15(11) Filaments often alternately or oppositely branched; hairs absent; grows in the

: s v T CQ\.-‘\,W"‘“"‘”'

periostracum of Littorina obtusata ........................ Tellamia(ntricata}(Plate 2)

15(11) if-Filaments irregularly branched; hairs may or may not be presént; not in the —_
Periostracum of LittOriN.........v.vuneevenceoeeeseeceresreereesrornnn, 16

16(15) Plant shell-boring; produces long thin hairs.......... 17

16(15) Plant not shell-boring; may or may not produce hairs.. . 19

17(16) Plastids usually lobed; hairs present..........cccoonrrne.......... 18

17(16) Plastids usually reticulate/ hairs absent............................. Eugomontia sacculata —

18(17) Cells of a filament 13~L$ across; hairs twisted...........o.oovevvenvnnn, Vg T

Phaeophila dendroides (Plate 4) . e
18(17) Cells of a filament 3-1@11 across; hairs not twisted o

........ Phaeophila tenuis (Plate 2) -
19(16) Hairs have characteristic basal swellings; cell-wall separates swollen hair base

from the cell below; plants epiphytic not epizoic 20
19(16) Hairs may or may not be present, if present then not as above; plants endo-

phytic and epiphytic, epizoic or epilithic.....
20(19) One pyrenoid per cell; on various algae Acrochaete viridi
....Acrochaete

20(],5) More than one pyrenoid per cell..

9
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~3(1) Plastids discoid with no pyrenoids

4 BRITISH SEAWEEDS

21(20) Filaments 4.5-184m across; two (to six) pyrenoids per cell, chloroplast slightly M L0
lobed; on various algae ...Acrochaete leptochaete (Plate 3) v pye ep

21(20) Filaments 10-238m across; three (to six) pyrenoids per cell, chloroplast reticu-
late; grows among paraphyses of Chorda and surface cells of Fucus..................

i s ZAcrochaete repens (Plate 3)

22(21) Plant on or in Bryozoans and hydroids; do;fiot produce hairs.........ees: 23 -

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

23(22) Endozoic in Alcyonidium filaments to 3.30m across, x6-12 as long as broad, LVER, o)

filaments aggregate to form a pustule or layer......Epicladia phillipsii (Plate 3) .~

23(22) Not in Alcyonidium; filaments more than 3.f3m diameter and cells less than Mg+

x6-12 as long as broad, filaments aggregate to a pustule or layer..........c.coocuu. 4
24(23) Endozoic in Dynamena; filaments 4.3@n across, cells x2-4 as long as broad;
central cells 2-30m diameter............... Pseudendoclonium dynamenae (Plate 5) v

24(23) InXon Flustra and Securiflustra; filament to $0in across, cells x2-4 as long as M@
broad; central cells 10-1@:1 diameter..........cocerucen. Epicladia flustrae (Plate 3) . M

25(22) Does not produce hairs; one pyrenoid per cell, grows on various substrates

(Zostera, Fucus, wood and rock) 26
25(22) Prodyces characteristic hairghairs a part of a small cell containing a chlose~ —

p!a§ ; three to twelve pyrenoids per cell; epi/endophytic in the decaying parts

of various algae (especially Dumontia)............. Bolbocoleon piliferum (Plate 4)
26(25) Filamentous; endophytic in the epidermal cells of loose-lying leaves of Zos-

1E10 IALIRQ....cccvvevvreseereeeressissasssnssessoes , Epicladia perforans (Plate 3) v
26(25) Filaments aggregate into sheets or pustules; not on Zosterm...........co..oevcvvuevens 27
27(26) Plant pustular, €PIPhYLIC.......orumimrisisssssrassimsssesssseasaesssmssssessssnsesenssesenss 28
27(26) Plant sheet-forming, on wood and SLONE............vevevrrenrenreenesrinssssmnnsissessesenressrens
..Pseudendoclonium submarinum (Plate §) ~

PLe )
ey
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28(27) Pustules 25¢Gm thick; cells 10-13Gjn diameter; epiphytic on Laminaria Pt pan M

stipes Pseudopringsheimia confluens (Plate 5) -

28(27) Pustules 73Gn thick; cells 5-7ain diameter; epiphytic on FUCUS........cccowcercevcson. s (e

....... Pseud¢peingsheimiaifucicola (Plate 5)
évele s(ow'.u ety
SECTION B

Plants pea-sized, non-cellular balloons.........c..ccvrremimmisisimnsmsiecsmmmecaer: 2
1 Plants of fliiments lacking cross Walls...........usiimmiiesmssissssns 3 —

..................... "Halicystis ovalis" life-history stage of Derbesia marina (Plate 6) <
2(1) Plastids spindle-shaped with one or two pyrenoids...........cccecoreneenn.

[V AR



CHLOROPHYTA KEYS 5

........... "Halicystis parvula® life-history stage of Derbesia tenuissima (Plate 6) .-

3(1) Delicate filamentous plants.......... e ")
3(1) Coarse spongy plants, cylindrical, globular or prostrate, comprising a mass of
aggregated filaments........c..cccovvereeenveneernerionens .8
4(3) Plants apically regularly branched, branches arising from a distinct main axis...
4(3) Plants a mass of irregularly branched fillaments.........ccmiseresesssssmssmsssssend 6

5(4) Ultimate branches distichously arranged, plant feather-like
Bryopsis plumosa (Plate 6) -

5(4) Ultimate branches spirally arranged.........ccoocorerres Bryopsis hypnoides (Plate 6)
6(5) Plants stain black with iodine 7
6(6) Plants do not stain black with iodine.............cccoueureiunnncs Vaucheria spp. (Plate 6) .

7(6) Plastids discoid, lacking pyrenoids.............ccouseerrivenns Derbesia marina (Plate 6) .-
7(6)  Plastids spindle-shaped with one or more pyrenoids

Derbesia tenuissima (Plate 6) -

8(3) Plant prostrate forming a velvety layer.................. Codium adhaerens (Plate 7) .-

8(3) Plant globular, or erect and terete, 9

9(8) Plant erect, terete and dichotomous or irregularly branched 10

9(8) Plant a hollow ball...............coierereeneeresiieresissesseeeennnd Codium bursa (Plate 7) .

10(9) Tips of filaments (utricles) with a distinct point (MUCTON).......eveeeveesseverseces 1

10(9) Tips of filaments rounded (without mucrons) 12

11(10) Fronds terete throughout; utricles with a small mucron less than 1¥0m long.... MaL T

Codium fragile ssp. atlanticum (Plate 7)
11(10) Fronds flattened below dichotomies; utricles with a long pointed mucron to _
68TM 100E......ccorrrrirrerrerenrersnninnd Codium fragile ssp. tomentosoides (Plate 7) ¥ - macro
12(10) Frond dichotomously branched; utricles broad and rounded, hairs/hair scars
on constriction below utricle............covcvvererrennranes Codium tomentosum (Plate 7) v
12(10) Frond irregularly branched, hairs/hair scars just below the broad rim of the
BETICIC. ...ttt e cenesssessansnsne s seasssssassaesarssens Codium vermilara (Plate 7)

SECTION C

1 Filaments unbranched or only with short lateral, or basal rhizoidal out-
growths
1 Filaments profusely branched .16
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BRITISH SEAWEEDS

Plastids stellate, axile; 1/grj"(;‘v‘v’ing in the splash zone often in bird-roosts............... e

w Rolg;l}i,ugiella polyrhiza (Plate 10) +

Plastids reticulate or band-shaped, pariela@‘nét' in the spray zone or bird- 2
roosts. . 3

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

Plastids Teticulate.........eovvevniriiinirinssncneerinmiesnnensissnssssessesnsessane 8

Plants with smooth-surfaced cell walls uncontaminated by microparticles and

organisms : 5

Plants with rough-surfaced cell walls contaminated by microparticles and

OTGANSINS. ....cuvvairrectntsasensnssssssssnsteststasson st sb ettt sesabasapassassbanenes .6

Diameter of cells (10)-15-64—(85@11; fitament wall of constant thickness, e € r O
filament tightly curled in reproductive state............. Ulothrix speciosa (Plate 8) _-
Diameter of cells (8)-10-25-(29){in; filament wall of variable thickness; fila- P
ment not tightly curled when reproductive..........ccccecovuviuriunas Ulothrix palusalsa

Growth habit a complex of basal and erect systems, filaments often coales-
cent; filament diameter (4)-15-33-(44)0m; cell walls thick; marine species on My e

hard substrate Ulothrix flacca (Plate 8) ~

Growth habit an upright single filament, not coalescent; filament diameter e~
(4)-8-16-(26)/ brackish species in saltmarshes.. g [YmA
Filament diameter (4)-10-15-(26)im wide; secondary basal rhizoids frequently ML ¢ O
present; not on soil in saltmarshes............ocoviiiineans Ulothrix implexa (Plate 8)

Filament diameter (5)-8-12-(13)fl}n; secondary rhizoids absent; on soil in LG
saltmarshes Ulothrix subflaccida (Plate 8)

Rhizoidal outgrowths present along filament; forms felty mats.........cc.occovuevnnnne.
Rhizoclonium riparium (Plate 9) ~

Rhizoidal outgrowths absent along filaments; dogs not form felty mats........... 9
Coarse filaments, if attached then by basal cclllp ilament does not adhere to ==
substrate; cell walls thick......coo..verveeeeemererennrevneness e S G TS v e en 10

Fine, soft filaments, if attached then by rhizoidal downgrowths from basal cell
or cell above; adheres firmly to a substrate (sometimes shiny in appearance);
CELL WALLS thill.e.ceoev i s 13
Plant cotton-wool like; filaments soft, 40-8Qi§_)n diameter; often unattached

fine XY
entwining other algae, forming large SKeins..........cccocvvvveinnnvereceencceisienns
........................ Chaetomorpha capillaris (Plate 9) ~
Plant not cotton-wool like; filaments stiff, over 10QUm diameter; attached et

solitary filaments OF EREWINING........c.ccrmiiienneiiiii e ensrsesersesenss 1

Nk ',.;,'
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CHLOROPHYTA KEYS 7

11(10) Plant a single bristle-like filament, 210-105@ diameter, dark green in co-

10113 OO Chaetomorpha melagonium (Plate 9) +
11(10) Plants rarely solitary, often entangled, 120-5850m diameter, light green in

colour. 12
12(11) Plant attached, on rocky SHOTE...........ccnsrmmremsnesesssssisnneess Chaetomorpha aeréa

12(11) Plant loose-lying in saltmarshes and estuaries.Chaetomorpha linum (Plate 9)
13(9) Plants attached by a single rhizoid from the basal cell; filament diameter 15-

S():ﬁ}l Urospora neglecta (Plate 8) -
13(9) Plants attached by several rhiijﬂg.‘ iri_finﬂ_gmfrom the basal and neighbouring
cells; filament M -over 5Q@m diameter.

14(13) Cells distincly barrel-shaped, more than 150Tm diameter............owmmmmssssssorcereens
Urospora wormskioldii (Plate 8)
14(13) Cells cylindrical, less than IS@n diameter 15
15(14) Cells in mature filaments square or longer than broad
Urospora bangioides (Plate 8)
15(14) Cells in mature filaments mostly shorter than broad............eceevcensvceserseesnscenns
Urospora penicilliformis (Plate 8)——
16(1) Apical cells prominent and dark in colour; rhizoidal branches may be present

fTOM DASE L0 APEX...uu.c.eecrecritnisiiissisectssise e nsesis st sa s eanes 17
16(1) Apical cells not prominent or dark in colour, rhizoids produced basally
only. e st 20

17(16) Plants to 20mm long; cells 20-3Q@m diameter, uninuCleate........cooovsumreerrrnsece.
h ..Spongomorpha aeruginosa (Plate 16) ~
17(16) Plantslonger) to Iﬂﬂq‘%ﬁlls greater than 7fui diameter, multinucleate.......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 growths, no hooked lateral branchlets..19
19(18) Cells 150—20@11 diameter; branching secund; plant dark green..........ccvarainns

19(18) Cells 70-1000in diameter; branches arise on all sides; light green...................
Spongomorpha centralis Pla&o—tq &
20(19) Thallus minute (1-3mm high), dark green, attached to the substrate by a basal

disc with irregular processes from the cell wall.............ccouerce.e..
Cladophora pygmaea (Plate 15) «
20(19) Thallus of erect tufts more than 3Imm high, attachment cell not disc-shaped.....

Spongomorpha sonderi f-Bla&a—lél )
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8 BRITISH SEAWEEDS

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

longer than the apical CElIS......cummniiiinnn e o 22
21(20) Basal cells not long or clavaeform..........c.ccooveeemence. 23
22(21) Rhizoids with annular thickenings emerge from each cell inmediately above

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

on drying Cladophora prolifera (Plate 15) -
22(21) Basal cells without rhizoids; stoloniferous outgrowths sometimes formed at

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

does not turn brown on drying............ccerernnns Cladophora pellucida (Plate 15) .
23(21) Plants with adventitious rhizoids distally, terminating in a crampon..................
Cladophora coelothrix (Plate 15) v

23(21) Plants without adventitious rhizoids distally..... 24
24(23) Plants unattached; lacking rhizoids; entwining Zostera often in skeins.......... =%

. 25 7
24(23) Plants attached by rhizoids; not entangling Zostera 26

25(24) Every cell (except the apical cell) carries one or several branches; main axes
straight, terminating in a hook; apical cells 120-175(-265)"31 diameter; plant n
turns brown on drying, Cladophora retroflexa (Plate 15) -

25(24) A large number of intercalary cells without branches; main axis curved, not
terminating in a hook; apical cells 40-6@1 diameter, plant stays green on
drying Cladophora battersii (Plate 16) «

26(24) Cell walls of branches (2.5)-5-1¢@m thick, lamellate; colourless cubical crys-
tals in the cells; six branches arise from a single axial cell

......... Cladophora rupestris (Plate 16) -

26(24) Cell walls thin, not lamellate crystals absent; always less than six branches

from a single axial cell...........ovimiinnni e w27
27(26) Apical cells 90-165(-195)iin diameter. 28
27(26) Apical CellS SMALIET..........oouuiriruimniiieretineisin st es s sas s nn e 29

28(27) Main filaments terminating in bunches of curved branches, with ramuli in
acropetal order; apical cells cylindrical; main filaments 140 339ﬁ’m diameter;
plant 160mm high T S e T e Cladophora lehmanniana

28(27) Main filaments not terminating in bunches of curved branches; apical cells
more or less attenuate; main filaments 240-40Q0m diameter; plants to 350mm

high.......... Cladophora hutchinsiae (Plate 15) v/
29(27) Branches in uniiaterai rows on the upper and iower part of the thaiius.......... 30
29(27) No rows of branches on the lower part of the thallus .31
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CHLOROPHYTA KEYS 9

30(29) Apical cells cylindrical, attenuate but not pointed; apical cell diameter 18-
24im in pale green plants, 50-7¢{th in dark green plants; main axis filaments Pas e A b

55-17¢0m Cladophora serigeg (Plox '5)
B

30(29) Apical cells rounded; apical cell diameter 10-16Uin in pale-green plants, o
4fim in dark green plants; main axis filaments 22-90MM ...........cocrvrunsscorrrrn e o Lo
Cladophora albida (Plate 15)
31(29) Main filaments carry bunches of often terminal ramuli; branching strictly
acropetal 32
31(29) Branches absent or rare and irregular, not clustered apices Sdzaonen g —
_distirict 34~
32(31) Two (sometimes three) branches per articulation; diameter of lower filaments
two or three times as large as the apical cells; apical cells 35-4€Uh diameter Maerd
in pale (insolated) plants, 80-11@ in darker (shaded) plants w12
Cladophora laetevirens (Plate 16)
32(31) 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-
25 diameter in pale plants, 30-9Qtitn in darker plants..........c...oc...u... 33 g RN
33(32) Apical cells tapered, sometimes con)f@ﬁl. 20—2{@1 diameter in pale plants, ~— P oo
55-9@n in darker PIANES.........cuummmessesemsseseesssnrmnasnnne Cladophora vagabunda WD
33(32) Apical cells rounded (sometimes slightly tapered), 14 2@1 in pale plants, 35- Prcro
5§ in darker plants. T B Cladophora dalmatica Moo
34(31) Apical cells 16—2@ diameter; branches if present, paired, short; forms float- A it 189
iNg MASSES....c.covvrvmrnmmerrrorennese S Cladophora globulina
34(31) Apical cells 20-4@1 diameter; main filaments with branches of varying wa¢ A

length; plants detatched growing on or among Zostera..Cladophora liniformis

SECTION D
1 Plants filamentous or finely fliform......c....ceeeuerereecresiscneseceseeeesseseseessseeseas 2
1 Plants tubular or flattened . 6
2(1) Thalli of two CElS FOWS.......cccevrremrcrrereinirienmeerereeenns 3
2(1) Thalli with more than two cell rows 4




WSty ety
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10 BRITISH SEAWEEDS
3(2) Lateral rhizoidal branches present; plastids stellate with a single pyrenoid,
cells shorter than wide (6 x 188m) in uniseriate parts of p]antﬁecom‘mg — fd ¢
smaller and more square in biseriate parts; spray-zone levels........covserissnnen.
Rosenvingiella polyrhiza (Plate 10) «
3(2) Lateral rhizoidal branches absent; plastids parietal with two or three pyre-
noids; cells paired, longer than broad (25 x l@n); middle to upper shore YRS
levels, Percursaria percursa (Plate 10) .~
4(2) Cells round, 4-§ln diameter; plastids stellate; tubular filament arises from a P v
disc; upper shore to spray-zone levels.........cuusgu: Blidingia minima (Plate 13)
4(2) Cells rectangular, wider than 8lm;chleseplasy parietal; tubular filament does Bleg
not arise from a disc; middle shore levels.......... 5
5(4) Filaments of four cells; cells 130n long, 1§Bim wide; a single pyrenoid per b M
cell; tube cavity 12(ith diameter Enteromorpha torta (Pl;dx |3) I() e
5(4) Filaments of six to twelve cells; cells long, 170 wide; many two to W gon
eight) pyrenoids per cell; tube cavity diameter.. R
Enteromorpha ralfsii (Plate 13) .
6(1) Plant tubular, at least basally 7
6(1) Plant a flattened blade 15
7(6) Cells small, 4—@11 diameter; plastid stellate; thalli arise from a basal disc; prt (O
high tide level and spray-zone R R 8
7(6) Cells larger than«@ diameter; plastid not stellate (parietal or hooded), * hast o
below high tide JEVEL.......coininrcinnrinnsnsn s 9
8(7) Inner cell walls thickened (seen in transverse SECtiON).......coreueursroncssrissssssinns
...................... Blidingia chadefaudii (Plate 13) .~
8(7) Inner cell walls not thickened.........c...ccocrvineevecrenaes. Blidingia minima (Plate 13) .~
9(7) Plants golden-brown in colour; cells in distinct groups of two or four enclosed
in a thick mucilaginous sheath and organised in longitudinal rows; in fresh,
mildly brackish often polluted waters.......... Capsosiphon ful\i'e's'cé'n;('iilété 10) v
9(7) Plants green in colour; cells not grouped or separated by mucilaginous sheets;
not restricted to fresh or brackish Waters..........coeerverninnniiinsinesnnsinnnnns 10
10(9) Cells irregularly arranged in middle and basal regions of thallus; plastid
hooded (at apical part of cell); plant often extremely distended and
saccate Enteromorpha intestinalis (Plate 14)
10(9) Cells regularly aranged in middle and basal regions of thallus; plastid not
hooded - often parietal; plant not saccate 11
11(10) Plastids mainly with a single pyrenoid 12
11(10) Plastids mainly with more than one pyrenoid............. 13

P
7



CHLOROPHYTA KEYS 1

12(11) Diameter of thallus more or less the same from base to apex; thallus tubular

and much branched (branches uniseriate to four cells in section)............ccruun.,
Enteromorpha prolifera (Plate 175 <
12(11) Diameter of thallus increases from base to apex; thallus flattened, layers

separate 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 (Plate lﬁ) 4'
13(11) Plants branched, not spiny but feathery; cells in transverse rows...........oucceue 14
14(13) Cells with two to four pyrenoids; cells lower in the frond measure 30 x 13@m,

higher in the frond 17- 18 x 16Um............... Enteromorpha flexuosa (Plate 13)
14(13) Cells with four to ten pyrenonds;: cells measure 35-45@m diameter lower in the

frond, 25 x 1Gin higher in the frond (larger than in E. flextt0sa)...........ceeres:
Enteromorpha clathrata (Plate lﬁ 4’
15(6) Ce]ls small to igm diameter, in groups of two to four, separated by mucilage;

plastid stellate; at spray-zone levels..............cco........ Prasiola stipitata (Plate 11) ¥
15(6) Cells larger than §din diameter; not in groups bound by mucilage; plastid

parietal; middle to Iow ShOTe 1EVelS............vcveeecrrmmmmsnnrrissmssmsssessansssssssssansens >
16(15) Fronds monostromatic forming a silky and soft membrane............oo.covvurrvernenns 17
16(15) Fronds distromatic forming a tougher, thicker SheeL..........c.ceververivrvenrrernreeensans 19
17(16) Frond dull-green, turning dark brown to black on drying; cells unordered,

each cell with six to eight pyrenoids..........cc..cccevrrennes Ulvaria obscura (Plate 11)
17(16) Fronds light green, remaining green on drying; cells in rows or groups, each

cell with a Single PYTENOid..........oceceiecenressrsnienssnisnnensirseeniosvesseserssssssiresesss 18
18(17) Young plants saccate, splitting open when mature; lack club-shaped basal

rhizoidal cells; cells with several pyrenoids...Monastroma grevillei (Plate 11) v~
18(17) Young plants sheet like; with basal club-shaped rhizoidal cells; cells mostly

with a single pyrenoid.................. Monostroma (Ulvaria) oxysperma (Plate 11) »~
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 7N thick..........ccweesmmmnerermmrmssssesssssssannenns Ulva rigida (Plate 12) -
19(16) Margin of frond near basal region without microscopic teeth; cells in middle

regions not in rows, each cell with one or two pyrenoids per cell; frond in

middle regions less than TAEM thicK..........ecceeeeeevorisimmmnmnrersessnressssssssssssssssens 20
20(19) Cells in apical and middle regions rounded; cells in surface view 24 x 1§Ubn;
frond 40-60im thick; olive-green in colour................ Ulva olivascens (Plate 12) <

20(19) Cells in apical and middle regions not rounded; cells in surface view 18 x
13.58n; frond 60-70tm thick; light to dark green in COIOUT........c.cerrwerrrseeeerersens
..................................................... Ulva lactuca (Plate 12) v/
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2 BRITISH SEAWEEDS

KEY TO THE BROWN ALGAE

1 Thallus a microscopic disc, spot, tuft Or Stain..........ccevevniineseseesrecrnnnas Section A
1 Thallus much larger (macroscopic) 2
2(1) ‘Thallus thread like filamentous (or finely filiform) 3
2(1) Thallus not filamentous or finely filiform 5
3(2) Filaments mainly umsenat&lpngltudmal cell divisions occasionally

present Section B
3(2) Filaments with longitudinal cell divisions (parenchymatous), parts may be

uniseriate. 4

4(3) Filaments with prominent apical cell; turns black on treatment with !

bleach..:... Section C
4(3) Filaments without prominent apical cell; do not turn black with !

bleach Section D
5(2) Thallus a crust, disc, cushion or small knob of tissue 6
5(2) Thallus not a crust, disc, cushion or small knob of tissue N
6(2) Thallus a crust, diSC OF CUSMION.......ccoireinriirisrietreeenecesesisensens Section E

6(2) Thallus a small knob of tissue from which a tuft of filaments arises...Section F
7(5) Thallus with prominent apical cell; at least in part filiform or filamentous;

turns black on treatment with bleach o Section C
7(5) Apical cell not prominent T .8
8(7) Thallus cylindrical, sometimes very narrowly so .9
8(7) Thallus not cylindrical........................ 1
9(8) Thallus mucilaginous, wormlike, soft to touch; constituent filaments

separate......... Section G
9(8) Thallus not mucilaginous, wormlike or soft to touch,; filaments do not sepa-

rate under pressure. 10
10(9) Plants bear receptacles/conceptacles and quite often bladders........... Section L
10(9) Plants lack receptacles/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.......comeeverenenes 11
12(11) Thallus with distinct MIAED.........ovvrveemeereemeicesreesecsrisssissesssesnssacas Section K
12(11) Thallus without midrib........... oo S SN SSS——————— 13
13(12) Thallus membranous, ribbon-like; often delicate..........ccirvererrnnnnes Section J

13(12) Thallus cartilaginous and robust............c.cceeveveernerennnns Section L

e
Q.



PHAEOPHYTA KEYS 3

KEY TO SECTION A
1 Main vegetative system erect; prostrate system indistinct; endophytic in
Brongniartella Streblonema intestinum (Plate ]é
1 Main vegetative system prostrate or erect and prostrate 2
2(1) Prostrate filaments free 3
2(1) Prostrate filaments laterally fused 22
3(2) Main vegetative system prostrate 4
3(2) Main vegetative system erect and prostrate 5
4(3) One or two plastids per cell; rhizoids present; filaments do not aggregate into
pseudodiscs; plurilocular sporangia multiseriate; in bryozoans...........cuieens.
Endodictyon infestans (Plate /A
4(3) Two or three plastids per cell; rhizoids absent; filaments aggregate into
pseudodiscs; plurilocular sporangia uniseriate; in or on various algaec................
i Mikrosyphar spp. (P!ate;)
5(3) Erect system less or equal t0 prostrate SySteM..........cvwesrssensnsns b
5(3) Erect system greater than Prostrate SYSteM........cweuieemineereseeessocucecasiensuressansases 19
6(5) Thallus macroscopic but very small 7
6(5)  Thallus MICTOSCOPIC.......ocuiusiuserecrsssissverssssnssnsmaseensaemsenseseresisssssssastasmssssssisssassnssss 9
7(6) Erect system of unbranched assimilatory filaments only; forming small pus-
tules on Cystoseira Herpdnema valiantei
7(6) Erect system of branched filaments. 8
8(7) Erect assimilatory filaments sparsely branched; pseudohairs present; rhizoids
present; plurilocular sporangia multiseriate; forming velvety patches on
Himanthalia Herponema velutinum
8(7)  Erect assimilatory filaments branched; true hairs present; rhizoids absent;
plurilocular sporangia uniseriate; endophytic in Stilophor............coerreerrenererones
............................ Streblonema stilophorae
9(6) Prostrate system a pseudodisc; periclinal cell divisions in the prostrate
system Phaeostroma pustulosum
9(6) Prostrate system of free filaments; periclinal cell divisions absent................... 10
10(9) One plastid per cell..............cccrue... 1
10(9) Several plastids Per Cell........cuimmiiinmimiiieisinseesessessiesens 1
11(10) Erect system of colourless hairs only ................ Streblonema effusum (Plate é
11(10) Erect system of assimilatory filAMENLS........ccvvrrerevecrmmmemresmsesssssesssessessesessens

3

18
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4 BRITISH SEAWEEDS

12(11) Erect system of assimilatory filaments only, hairs absent; endophytic in ]
Ascophyllum Streblonema breve (Plate
12(11) Erect system of hairs and filaments; not endophytic in Ascophyllum.............. 4
13(12) Erect assimilatory filaments unbranched; plurilocular sporangia uniseriate or
biseriate; sublittoral; endophytic in Ceramium and other algae..........cvoeueernnnss
Streblonema parasiticum (Plate t
13(12) Erect assimilatory filaments branched; plurilocular sporangia uniseriate;
intertidal; endophytic in Mesogloia............ Streblonema tenuissimum (Plate t
14(10) Erect system of colourless hairs only; many plastids per cell; plurilocular
sporangia unbranched; endophytic in Chordaria
Dichosporangium chordariae (Plate A 19
14(10) Ercct system of hairs and filaments; one or two plastids per cell; plurilocular
sporangia branched; endophytic in Eudesme, Mesogloia and Helminthocladia.,
..... Streblonema fasciculatum (Plate Ié
15(14) Hairs as pseudohairs; epiphytic on Dictyotaceae

Herponema solitarium (Plate éﬂ

15(14) Hairs as true hairs; on other algae
16(15) Rhizoids present 17
16(15) Rhizoids absent .18
17(16) Erect assimilatory filaments branched; plurilocular sporangia multiseriate; in
Dudresnaya...................... Streblonemoid microthallus of Litosiphon pusillus
17(16) Erect assimilatory filaments unbranched or branched; plurilocular sporangia
uni- or biseriate; in Chylocladia..............ccc..... Streblonema zanardinii (Plate 7) |8
18(16) Plurilocular sporangia uni- or biseriate; endophytic in Mesogloia and
Liebmannia............ seennStreblonema sphaericum (Plate ?) l@
18(16) Plurilocular sporangia multlsenate in Chorda.......... Phaeostroma pustulosum
19(3) One plastid per cell; plurilocular sporangia, if present, uniseriate
19(3) Several plastids per cell; plurilocular sporangia multiseriate..............
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 on Laminana............... Laminariocolax tomentosoides
20(19) One discoid plastid per cell; erect sytem of assimilatory filaments and very
long hairs; plurilocular sporangia unknown, unilocular sporangia terminal; |
splash-zone, epilithiC............couevvniiiciniiisiiiens Pleurocladia lacustris (Plate
2i{1%) Thailus 3nun jong; piurilocuiar spurangia ciongaie, epiphyiic on Fadina
high JFeldmannia padinae (Plate ]S 23
21(19) Thallus 2mm long; plurilocular sporangia ovoid; epiphytic on Taonia................

................ . Kuetzingiella battersii CP(_Q‘&, 23)
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22(19) Erect filaments usually branched. w23
22(19) Erect filaments usually unbranched............cooccco... 31
23(22) Single plastid per cell.. 24
23(22) More than one plastid per cell 30
24(23) Plants epilithic or epizoic 25
24(23) Plants epiphytic 27
25(24) Plurilocular sporangia unknown in Britain; unilocular sporangia occur low on
PATAPRYSES...ovenruncerrereesemnneenans "Microspongium gelatinosum” life-history stage ( Platz '6)

25(24) Plurilocular sporangia present; unilocular sporangia on erect filaments......... 26
26(25) Plurilocular sporangia branched like a "cocks-comb; terminal on erect fila-

ments Protectocarpus speciosus (Plate ,9
26(25) Plurilocular sporangia unbranched; usually on lateral branches..........cc..ieenunene
Compsonema minutum (Plate 5]
27(24) Plurilocular sporangia Uniseriate...............coooververenrens Microspongium globosum (ﬁ(a«& 93)
27(24) Plurilocular sporangia bi- or multiseriate 28
28(27) Unilocular sporangia present on erect filaments.......Protectocarpus speciosus (Pla,tt, '3)

28(27) Unilocular sporangia unknown 29
29(28) Basal layer of cells distromatic......... Hecatonema maculans (Platn ZD)
29(28) Basal layer of cells MONOStromatic..........co.vennreeses Compsonema microspongium (m ‘3)

30(23) Plant usually globular spots; plurilocular sporangia uniseriate...........ccco..ceeovrrene.
G Microspongium globosum (Plate ?) 19

30(23) Plant usually tiny tufts of filaments; plurilocular sporangia bi- or multiseriate.,
Hecatonema maculans (Plate ﬁ 20

31(19) Basal layer of cells distromatic. 32
31(19) Basal layer of cells monostromatic 35
32(31) Ascocysts present Chilionema foecundum (Plate /) 20
32(31) Ascocysts absent....... 33

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

....... "Compsonema saxicolum" life history stage (Plate 14

33(32) Plants tiny discs or spots; cells with two or three (rarely one) plastids; pluri

locular sporangia present (unilocular sporangia unknown); epiphytic........... 34
34(33) Plurilocular sporangia to 6@11 long; hairs common; epiphytic on Palmaria...... PMaf i
..................... Chilionema ocellatum (Plate ;5 Jo
34(33) Plurilocular sporangia to 90im long; hairs uncommon; epiphytic on other waLe D
BIBAC..ceonrerrerecriemrererensneseseesessmrasssseeessssssaessesssssrsenss Chilionema reptans (Plate ;)).O

vJ
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35(31) Plant endophytic (usually with protruding filaments), 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 in Laminaria and
Dumontia 37
36(35) Elé filaments usually branched,; endoplti;: in Mesogloia and Sauvageaugloia.. L& L‘j

trepsithalia buffhamiana (Plate ?’ 21
37(36) Ascocysts present; plurilocular sporangia uniseriate; unilocular sporangia

present; endophytic in Laminaria.................... Gononema aecidioides (Plate §) 2
37(36) Ascocysts absent; plurilocular sporangia biseriate; unilocular sporangia .
, unknown; epi-/endophytic gn Dumontia......... Ulonema rhimphorun?lPlale ‘b# 2o L !
38(35) Plant epilithic 39
38(35) Plant epiphytic 40 o
39(38) Apical cells ascocyst-like; plant 1-2mm; erect/seven to twelve cells long; pluri- /L'ﬁ o nEAS

locular sporangia present (unilocular sporangia unknown)

Myrionema liechtensternii (Plate f) 20

39(38) Apical cells not ascocyst-like; plants usually more than 2mm diameter; erect
filaments to twenty-five cells long; unilocular sporangia present (plurilocular
sporangia unknown).......

"Microspongium gelatinosum" life-history stage (Plate ?) '3

40(38) ASCOCYSES PreSENL.....cvvisrearrerisasarsrssssssrssssnsessmssesans : 41

40(38) ASCOCYSES ADSENL.......coocecrcrimsisiinirensincesssnsciserinas 43

41(40) Ascocysts narrowly linear (1@ wide, 45-1250m long); plurilocular sporangia sLeae
uniseriate; unilocular sporangia present............ Myrionema magnusii (Plate f) Q.(

41(40) Ascocysts conical (wider than 130, to 5Qit long); plurilocular sporangia bi- prs e
or multiseriate; unilocular Sporangia absent ..., 42

42(41) Plastids multilobed; hairs frequent.................. Chilionema foecundum (Plate 4) Lo

42(41) Plastids platelike; hairs not infrequent.......... Chilionema hispanicum (Plate fj 20

43(40) Erect filaments with short lateral protuberences...

................. Myrionema papillosum (Plate ﬂ) 2,(

43(40) Erect filaments without lateral protuberences

44(43) Plurilocular sporangia bi- O MUItISEIALE..........oeuvvviivirniriiincrissisiecnsiaseeno

44(43) Plurilocular sporangia uniseriate...

45(44) Erect filaments three to seven (nine) cells long, 4—9i:m wide; plurilocular

sporangia (uni- and) biseriate.........coovvirneccn Myrionema strangulans (Plate Ay 15
45(44) Erect filaments 10-17cells long, 8-13tn wide; plurilocular sporangia bi- and e o
MUILISETIALE. ....oovneecrirers et e 46

WALE
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PHAEOPHYTA KEYS 7

46(45) Plurilocular sporangia to 63Um long; hairs common; epiphytic on Palmaria..... foier o
................. Chilionema ocellatum (Plate 75 2o

46(45) Plurilocular sporangia to 9Qum long; hairs uncommon; epiphytic on other A =
algae e Chilionema reptans (Plate f) 20
47(44) Downgrowing rhizoidal filaments present; epiphytic on Dumontia.....................
Ulonema rhizophorum (Plate {) 20
47(44) Downgrowing rhizoidal filaments absent; epiphytic on Laminaria, Enteromor-
pha or Ulva 48 fa g em T

48(47) Erect filaments clavate, more than §din wide; plurilocular sporangia to 50{im
long; unilocular sporangia present; usually on Enteromorpha and Ulva..............

....Myrionema strangulans (Plate f) 2

48(47) Erect filaments linear, less than §iith wide; plurilocular sporangia to 125tm a7 v e
long; unilocular sporangia absent; on Laminania.............cuwominmmsieimissensonn

Myrionema corunnae (Plate f) 2)

KEY TO SECTION B
1 Erect system greater than prostrate system 2
1 Erect system less than or equal to prostrate system 26
2(1) Occasional longitudinal cell divisions present...... 27
2(1) Longitudinal cell divisions absent................... 3
3(2) Thallus less than 10mm .4
3(2) Thallus more 10mm 11

4(3) Erect system as assimilatory filaments only; one linear plastid per cell...............
...... Laminariocolax tomentosoides (Plate ¢ 22
4(3) Erect system as hairs or pseudohairs and assimilatory filaments; more than

three discoid plastids per CEll.........ouoiirirc e 5
5(4) Plurilocular sporangia uniseriate resembling a "cocks comb"; epilithic, in
€AVES AN CIEVICES. ..coueueererreirnmrrreneersrssassssnmscsancseensensecenseres Pilinia rimosa (Plate f) 25
5(4) Plurilocular sporangia multiseriate not resembling a "cocks comb”; epiphytic
or endophytic; not in caves................ L ——— 6
6(5) Plurilocular sporangia ovoid e e s 7
6(5) Plurilocular sporangia elongate......... 9
7(6)  Branching SPATSE.......cu umimmmmmmsssisssimssmmssissssssssiisssssinssinssssssasiasssssisnssssssssies 8
7(6)  Branching abundant.............erumsismmsessesen Feldmannia globifera (Plate ]‘j 23
8(7) Endophytic in Codium Feldmannia simplex (Plate ’)

8(7) Epiphytic on Taonia and Dictyota...........cccnnns Kuetzingiella battersii (Plate 'ﬂ 23
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9(6) Epiphytic on Padina; very small to 3mm long... Feldmannia padinae (Plate 75 23
9(6) On other algae; larger than 3mm......... e emsteaantsanssns ——. 10
10(9) Branching opposite; unilocular Sporangia absent.........cmmeermsssemsssinecsiessessans
Feldmannia caespitula (Plate ﬂ 23
10(9) Branching not opposite; uniocular sporangia present
Feldmannia irregularis (Plate ]5 23
11(3) Plastids linear . 12
11(3) Plastids discoid 14
12(11) Filaments interwoven cord-like; right angle branches present.............umveceiiens
....... Spongonema tomentosum (Plate 75 22

12(11) Filaments not interwoven; right angle branches absent.......c.ooveniiinsenierneses 13
13(12) Filament branching pseudodichotomous or alternate; plurilocular sporangia

more than 12§0n long, with a terminal hair...Ectocarpus siliculosus (Plate §) 22, M
13(12) Filament branching opposite; plurilocular sporangia less than 125G long MAL T

without a terminal hair. Ectocarpus fasciculatus (Plate ﬁs 22
14(11) Erect system of assimilatory filaments only; hairs absent; right angle branches

present; MONOSPOrangia Presenl.... e Acinetospora crinita (Plateﬁ) pioy
14(11) Erect system filaments and sometimes of hairs or pseudohairs; right angle

branching absent; monosporangia absent 15
15(14) Filaments terminate in true hairs.........coeeencnencscesensins 16
15(14) True hairs absent; pseudohairs present 17
16(15) Branching alternate or secund; plurilocular sporangia multiseriate............cc.....
............................ Sorocarpus micromorus (Plate 73 25

16(15) Branching irregular, pseudodichotomous or alternatg)plurilocular sporangia, @
MUIDETTY-HKE.covevvinressessssssasassssssssssssssssssasas Sorocarpus reinboldii (Plate ) 25

17(15) Unilocular and plurilocular sporangia intercalary..Pilayella littoralis (Plate f) 22

17(15)- Sporangia- NOt-iNtErCAIATY........oovvvureecrs i sttt sressssesssecaees 18

18(17) Branching SPAISE..........cuceivirinistissesssssnstsisnssisss s ssaenessissssissasssessansssessenmsssnssansians 19

18(17) Branching abunant...........ccimmiinsisesssesiesesscssessssissssiss 20

19(18) Branching irt€gular...........onrcennnciisenenn Kuetzingiella holmesii (Plate /) 23

19(18) Branching pseudodichotomous or alternate........Giffordia fenestrata (Plate VS 24
20(18) Banching regular; plurilocular sporangia sessile.........cco.ovvrerecens. .21
20(18) Branching irregular; plurilocular sporangia pedicellate...Feldmannia globifera ( Platx '23)
21(20) Main branching opposite (often irregularly s0).........cccomrrruereirniersninnisinscensnane 22
21(20) Main branching NOL OPPOSILE....cccererrerereeieurereerestermesensimsenssriosesssssesassssssesssessssese 23

(a5
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22(21) Lateral branchlets secund,; corticating filaments present; plurilocular sporan-

gia ovoid, scattered........ Giffordia granulosa (Plate Qb
22(21) Lateral branchlets not secund; corticating filaments absent; plurilocular

sporangia elongal;e,/ in pairs Giffordia ovata (Plate §) 2y @
23(21) Branching pseudodichotomous or alternate........Giffordia mitchellae (Plate §) 24 )
23(21) Branching secund........... 24
24(23) Plurilocular sporangia ovoid, scattered.................. Giffordia secunda (Plate ﬁ i

24(23) Plurilocular sporangia not ovoid, in sori
25(24) Main axis with corticating filaments; plurilocular sporangia conical..........co.......
Giffordia hincksiae (Plate #) 2%
25(24) Main axis without corticating filaments; plurilocular sporangia elongate ..........
Giffordia sandriana (Plate }5 244
26(1) Sparsely branched; forming a felt on Himanthalia
Herponema velutinum (Plate ﬂ) 2
26(1) Unbranched; forming tufts on Cystoseinu........... Herponema valiantei (Plate » 25
27(2) Bicellular (one to three) propagules present..........

............................ Choristocarpus (enellus (Plate g 25
27(2) Bicellular propagules absent
28(27) Thallus creeping; plurilocular sporangia uniseriate, clustered in sori on distal

parts of the few upright filaments

Myriotrichia clavaeformis ("M. repens" form) (P(odﬁ, 3@}

28(27) Thallus upright; plurilocular sporangia multiseriate 29
29(28) Filament unbranched; epiphytic on Laminaria................ Pogotrichum filiforme Cﬂ(aﬂw 3@)
29(28) Filament branched 30
30(29) Sporangia immersed in filament and developed from the cortical layer; epi-

phytic on Palmaria Stictyosiphon griffithsianus (Plate 2_‘)
30(29) Sporangia, pedicellate or intercalary; not on Palmaria 1
31(30) Branching regularly pinnate; monosporangia (in short chains of 2-3 loculi)

:_a_;}d gametangia intercalary......c.coccvereccinnennens t=-Tilopteris mertensii (Plate ., 29
31(30) Branching irregularly OPPOSILE...............c.oroersssreenesnreesessesessessssssessesesesse .32
32(31) Monosporangia sessile or pedicellate, gametangla intercalary; ultimate

branching SECUNd........cueverveeerivveiesrrreneesenennssssenies ..Haplospora globosa (Platedj 2¢)
32(31) Plant NOt @S @DOVE.........ccccumerenininissieseeecesereesesssesstnsssssssrssssssssssessssssssssssssssasssnes 33

33(32) Unilocular sporangia paired, sessile on fllamems often among
Callithamnion hookeri and Plumaria.......Isthmoplea sphaerophora (Plate m 29
33(32) Intercalary unilocular (in chains) and plurilocular Sporangia ..........c..cservsereons
..................................................................................... Pilayella littoralis (Plate fs 22
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SECTION C
1 Lateral branchlets in whorls.........cccecveuinad Cladostephus spongiosus (Plate )ﬁ) 2
1 Lateral branchlets not in Whorls...........ecceiiavennan. iy
2(1) Branch initials arise terminally, straddling the cross-walls between two articu-
lations; sporangia axillary 3
2(1) Branch initials arise laterally, not straddling a cross wall; sporangia not
axillary :&__l
3(2) Fronds olive-brown, feathery, branched in one plane

..Halopteris filicina (Plate }% 28
3(2) Fronds dark brown, densely tufted (in summer; relatively bare in winter)

resembling series of inverted shaving brushes...Halopteris scoparia (Plate 23
4(2)  Propagules PIESENL.....vrerimimmminmmiinissssrssasissesasisssasasssssssssasssnsasaassssassssssssasnsssasses
4(2) Propagules absent 9
5(4) Propagules with long arms 6
5(4) Propagules with very short or no arm 8

6(5) Propagules with arms constricted at base, terminal hair usually present...

Sphacelaria cirrosa (Plat@ A

6(5) Propagules with arms not constricted, no terminal hair

7(6) Main filaments usually more than 500)n wide.......Sphacelaria fusca (Plat 23} Cloeie
7(6) Main filaments usually less than 5Q@n wide..........coccornnen. Sphacelaria rigidula
8(5) Branching regularly pinnate Sphacelaria plumula (Plate 8 92
8(5) Branching scarce, irregular........: ...................... Sphacelaria tribuloides (Plat o 27‘; (2 tn
9(4) Secondary transverse cell divisions numerous 0
9(4) Secondary transverse cell divisions rare or absent.........eererrenresrennessarnssnenns 16
10(9) Branching pinnate..................... P ———— 11
10(9) Branching NOt PINNALE........cecumeiriesemsereniiiinsieires st eesbssenssss st esssssssssbasssssssssnses 13
11(10) Branching strictly pinnate; cortex usually thick, of lightly coalescent rhizoids
in lower parts of main axes................. S S— 12

11(10) Branching irregularly pinnate; cortex absent or of loosely appressed rhizoids;

rare, Shetland Isles..........oovmnmnnmmmenmine. Sphacelaria arctica (Plate @ 21 e,

Cloc te
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12(11) Corticating rhjzoidsf?;bising from most peripheral cells of main filaments; LR
zoidangia on specialhsmall laterals arising from COTtEX......c.ccocreurmersrinirresierserenens
..... Sphacelaria plumosa (Plate @ Uy Clecl- P
12(11) Corticating rhizoids E:ging from the few peripheral cells in the plane of L
branching of the erect filaments; zoidangia on specialised laterals arising from
the lateral branchlets terminal and subterminal parts of erect filaments...........

o Sphacelaria plumigera (Plate /ﬁ 28
13(1;) Medullary cells present in main filaments; pericysts absent; zoidangia usually -
in racemes Sphacelaria racemosa (Plate ﬁ') 2b =

13(12) Medullary cells absent; pericysts present; zoidangia solitary or paired........ 14
14(13) Main filaments usually more than 3@fiin wide; pericysts conspicuous
Sphacelaria radicans (Plate ;ﬁ) 2
14(13) Main filaments usually less than 3Q@n wide; pericysts usually '
inconspicuous 15
15(14) Almost all cells of main filaments with secondary transverse divisions; multi-
layered basal crust present; zoidangia large and conspicuous; subtidal...............
.Sphacelaria caespitula (Plate@ 2y Chect,
15(14) Many cells without secondary transverse divisions; attached by creeping
stolons or thin basal disc; zoidangia small, inconspicuous; mainly upper inter-

tidal ....Sphacelaria nana (Plateﬁ 1(9
16 Branching pinnate.......co..vcerisimcciserssessereecsesecessssssen: 17
16% Branching not pinnate...........cooumrrrerrrerrrnnnn, : 19
17(16) Branching strictly pinnate; main filaments more than 758m wide;
[0 T e RS S Y Sphacelaria plumula (Plate Z¢) 2%
17(16) Branching irregularly pinnate or bipinnate; main filaments less than 756
wide; intertidal in pools or shallow subtidal 18
18(17) Branching irregularly pinnate; epiphytic or epilithic; zoidangia infrequent;
corticating rhizoids few, loose..........cc..corsrnron.. Sphacelaria cirrosa (Plat 23 eleCin

18(17) Branching bipinnate; base endophytic in Halidrys or in Cystoseira spp.; zoi-
dangia generally abundant; corticating rhizoids frequent....................eeeeerreennnss
Sphacelaria fusca ecad bipinnata (Platgf?] L Clee e
19(16) Main filaments less than 3QPm wide
19(16) Main filaments more than 3Qfm wide 22
20(19) Plants forming soft felted mats, attached by stolons or thin basal discs; zoi-
dangia solitary; usually in upper tidal zone............ Sphacelaria nana (Plate 2o
20(19) Plants forming rigid, dense cushions, mats or bushes, attached by stolons or
small discs; zoidangia solitary or secund; intertidal in pools or subtidal......... 21

Mg e
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12 BRITISH SEAWEEDS

21(20) Few to several lateral branches transformed into rhizoids; branching scarce to

TICN. ot cetem s sesersasas st b basee Sphacelaria rigidula
21(20) No laterals transformed into rhizoids; branching absent to scarce
Sphacelaria tribuloides (Plat U thotlta
22(21) Laterals usually determinate; widespread........... Sphacelaria cirrosa (Plat 2‘?» Chocia
22(21) Laterals indeterminate; rare Sphacelaria fusca (Plat Rt 0.



2(1)
2(1)
3(2)

3(2)

4
4
5(4)

5(4)

6(5)
6(5)
74)

7(4)
8(7)

8(7)

9(7)
K Q)

Main filaments clearly branched
Main filaments unbranched

Filament arising from a mass of rhizoids
Filament not arising from rhizoids

BRITISH SEAWEEDS
KEY TO SECTION D
........ 10
2
3
4

Filament parenchymatous; does not terminate in a hair; plurilocular sporan-

gia formed on the superficial cells of the thallus

Petalonia filiformis (PIate/f;) a4

Filament monosiphonous towards the base; with a terminal hair; plurilocular

sporangia pedicellate on short laterals or sessile
Giraudia sphacelarioides (Plate m 9

Main filament bearing short lateral filaments
Short lateral filaments absent

7

Laterals of equal length, often branched, densely distributed over the main

filament; plurilocular sporangia uni- or biseriate

Leblondiella densa (Piateﬂ) 24

Lateral filaments variable in length, unbranched, restricted to upper parts of
main filament; plurilocular sporangia multiseriate. 6

)

Plurilocular sporangia distributed singly; uppermost lateral filaments

longest

....Myriotrichia clavaeformis (Plate ﬂ %0
Plurilocular sporangia clustered, lateral filaments equal in length..........cccco.n.....

........... "Myriotrichia filiformis" form of Myriotrichia clavaeformis (Plate w 20
Filaments almost entirely monosiphonous

Filaments in part polysiphonous (parenchymatous) 9
True hairs present; thallus creeping; plurilocular sporangia uniseriate clus-

tered in sori; epiphytic on varous algac
................... (‘fvlyrmtrnchm clavaeformis tMyriotrichia repens" form. (Plate ﬂf) 30

1>%3
'f ~

True hairs absent; thallus upright; plurilocular sporangia multiseriafe de-

veloped from epidermal cells; epiphytic on Laminaria

Pogotrichum filiforme (Plate #ff) 3¢

Small tufts, filaments to 12.5mm long, on Alaria

Litosiphon laminariae (Plate }'f) %0

Dense tufts covering host, filaments to 120mm long, on Chorda..........ccccouun....

Litosiphon pusillus CP,{Q.&, 30)

— we dege



PHAEOPHYTA KEYS 3

10(1) Main branching irregularly opposite; ultimate branching secund..........cccueneienne
...... Haplospora globosa (ﬁm )3

10(1) Main branching opposite; ultimate branching not secund........o.ccmanminanins 11 o WL'\T: (
11(10) Sporangia partly inmersed in filament and developed from cortical layer ........ poe Faliwan. e
....... ....Stictyosiphon griffithsianus (Plate m 29 )

11(10) Sporangia not as above.... 12 CoAgt o fec e
12(11) Sporangia (monosporangia) intercalary in monomphonous parts of the frond -

in short chains of two or three loculi; lower intertidal and subtidal....................

Tilopteris mertensii (Plate ¥3) 29

12(11) Sporangia (uniocular) in opposite pairs, sessile on monosiphonous and

parenchymatous parts of the filament; mainly intertidal

...................... Isthmoplea sphaeropora (Plate ff) 29

KEY TO SECTION E
1 Thallus a membranous sheet attached by rhizoids . 2
1 Thallus not a membranous sheet 3
2(1) Thallus membranous, leathery when older; margin bears a fringe of hairs.......
Zanardinia prototypus (Plate 46) 32

2(1) Thallus delicate; margin without hairs

........ "Aglaozonia multifida” life-history stage of Cutleria multifida (Plate )6‘) 33
3(1) Thallus a gelatinous blob or cushion
3(1) Thallus a brown crust 8
4(2) Outermost layer of thallus composed of unbranched assimilatory filaments....5
4(2) Outermost layer of thallus composed of branched assimilatory filaments........7
5(4) Cells of assimilatory filaments linear minute (2-din).....Microcoryne ocellata (P(mbg :5"3) Mg o
5(4) Cells of assimilatory filaments wider apically (filament club shaped); plant

larger cushion Tt OO 6

6(5) Assimilatory filaments short, two to four cells; internal tissue of large stellate
colourless cells; epilithic and epiphytic on varous algae
2] 40
Leathesia difformis (Plate #ﬁ
6(5) Assimilatory ﬁlamcms long, ten to seventeen cells; internal tissue of cylindri-
cal cells; epiphytic on CAONANS .....c.covvvveiinnens! Corynophloea crispa (Plate Iﬁd EYA




4 BRITISH SEAWEEDS

7(4) Planta gelatmous cushion (5-20mm diameter); epilithic or epiphytic on 22
RalfSi.......ccconinininssinninssisismsmsssssssssnsasasseens Petrospongium berkeleyi (Plate}ﬂ
7(4) Plant a small tuft or cushlon (3mm diameter); partly endophytic in
Gracilaria Cylindrocarpus microscopicus (Plate }ér)'
8(3) Erect filaments loosely coalesced, easily separable under pressure................... 9

8(3) Erect filaments coalescent, do not separate easily under pressure....
9(8) Crust pulvinate; ascocysts absent; plurilocular sporangia unknown

........ "Microspongium gelatinosum" life-history stage Scytosiphon lomentaria (P(a,lj_, !ﬁ)
9(8) Crust thin, ascocyst or ascocyst-like cells present; plurilocular sporangia

present 10
10(9) Erect filaments of up to twenty cells; plurilocular sporangia uniseriate (rarely

bi- or triseriate); plastid without pyrenoid....
Petroderma maculiforme (Platea}iff 3|
10(9) Erect filaments of two to seven cells; plurilocular sporangia multiseriate;

plastid with a pyrenoid Symphyocarpus strangulans (Plat{;ﬁ 31
11(8) Several plastids per cell
11(8) One plastid per cell...
12(11) Crust parenchymatous, up to 40mm thick .....Sphacelaria mirabilis (Plat%f) 3
12(11) Crust pseudoparenchymatous, clearly of erect filaments
13(12) Erect filaments rarely more than ten cells long
Pseudolithoderma extensum (Platf%l 3
13(12) Brect filaments more than twenty cells long..........cccounnnns
..... Pseudolithoderma roscoffensis (Platei'l;) 3'

/
{
14(11) Erect filaments six or seven cells long, seldom more than ten; paraphyses

absent, sporangia terminal ..Sorapion simulans (Platetl’ﬁ) 3
14(11) Erect filaments more than ten cells; paraphyses present; sporangia terminal

on filaments at base Of PAraphyses..........oveeiciviiniinen ey 15
15(14) Paraphyses cylindrical............coueeeeerreessenreen Stragularia spongiocarpa (Platefm 3

15(14) Paraphyses clavate...........cccenuimnmimininmeminiinienessssinssssssesesseas
16(15) Large coriaceous growths with a definite margin; paraphyses of six to twelve

cells ...Ralfsia verrucosa (Plat%}) 3
16(15) Discoid growths 10-20mm diameter; margin mdeﬁmte merging with sub- 3
strate; paraphyses of three to five cells................ Stragularia clavata (PlateL],l) 3

Ay
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21)
21)

3(2)
3(2)

403)
43)
5(4)
5(4)
6(5)
6(5)
7(6)

7(6)

PHAEOPHYTA KEYS 5

KEY TO SECTION F
Erect filaments of two morphologically distinct types; prominent assimilatory
filaments, small paraphyses at their bases 2
Erect filaments of one morphological type only. 5
Paraphyses well developed 3

Paraphyses poorly developed; epiphytic on Arthrocladia, sometimes on Scy-
tosiphon and Spermatochnus Elachista stellaris (Plateﬁ
Assimilatory filaments less than 10Q@m wide 4 Macre
Assimilatory filaments more than 10¢Um wide; on Cystoseira and Halidrys...... e
Elachista flaccida (Plate ;7)
Unilocular sporangia pedicellate; forming tufts on Himanthalia..........c.ccecunees
Elachista scutulata (Plate Jf) 3
Unilocular sporangia sessile or on pedicells; distinct tufts on Fucus...................
..................................... Elachista fucicola (Plate }7) B
Halirs Present...nieniisesnscsseceenecesesesenens 7
Hairs absent.. 6
Plurilocular sporangia intercalary; a band of loculi surrounding the cells
assimilatory filaments; unilocular sporangia absent
Halothrix lumbricalis (Plate m ¥
Plurilocular sporangia intercalary, uni- or multiseriate; unilocular sporangia

present .Leptonematella fasciculata (Plate )
Plant a very small gelatinous tuft or cushion; plurilocular sporangia multiseri-
ate, unilocular sporangia absent........................ Microcoryne ocellata (Plate #} 33
Very small tufts; plurilocular sporangia, if present, uniseriate; unilocular
sporangia present Myriactula spp. (Plate ﬂ) 33
Epiphytic on:
FUCUS «.oovisecrrsnrerssnsnresssesssssss s sssss s ssssessssssssassssssnns Myriactula clandestina
Himanthalia . Myriactula areschougii
CROFA@..uuneeerirrereneoreennsesnresiniinans Myriactula chordae
ScYtosiphon...........ceeeecneeereeenernnn, Myriactula haydeni
Halidrys and Cystoseira...............cocvoeromennicnsemsisesnssinsnns Myriactula rivulariae
Dictyota.......uu.unrrcinicneinieaecns Myriactula stellulata
KEY TO SECTION G

L
. A
Vi



2(1)
2(1)
3(2)
3(2)
4(1)
4(1)
5(4)

5(4)
6(5)

6(5)
7(4)

74

2(1)
2(1)

BRITISH SEAWEEDS
KEY TO SECTION G

Frond uniaxial.........c..cccouiniieieirennns )

Frond multiaxial .4

Apical cell of assimilatory filaments 20-330m diameter; frond cartilaginous; LGNy
unilocular and plurilocular sporangia present...Liebmannia le‘;‘_llei (Plate E4) !\9/

Apical cell of assimilatory filaments 15-2¢im diameter; frond very gelati- RS
nous; plurilocular sporangia unknown 3

Frond slender, equal in width throughout; pale yellow brown; surface woolly...

.............. Mesogloia lanosa (Plate A§) 34

Frond thick, unequally distended; brown in colour; surface smooth..........cc.evet

Mesogloia vermiculata (Plate ,fﬁ) 3
5

Frond richly branched.......c...ccccouccnnnnn.
Frond sparsely branched..........couveeueererermnenssscsnseenns 1
Assimilatory filaments not sharply differentiated from central axis.........cccocneuee

5 Eudesme virescens (Plate }ﬁ) 34
Assimilatory filaments sharply differentiated from central axis......omessusmnsnnss 6
Frond rarely more than 1mm diameter; assimilatory filaments 6-8 cells long;
middle to low intertidal levels................ Sauvageugloia griffithsiana (Plate m 3l+
Frond 1-3mm diameter; assimilatory filaments 18-30 cells long; inhabiting

upper and mid shore levels........... Sauvageaugloia chordariaeformis (Plate ,1,8) 3l+
Frond 120-200mm long, 2mm diameter; brown; assimilatory filaments much

branched Cladosiphon contortus (Plate 28) 34

Frond 60-100mm long; 0.5mm diameter; yellow; assimilatory filaments simple '

or rarely branched Cladosiphon zosterae (Plate ﬁ) 3'{-
KEY TO SECTION H

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

Thallus Dranched...........iimiicceceiccieessececesecimmmnien s ssssssisssssssensesesnen 5

Thallus 10m long (usually one or two metres); unilocular sporangia merged

between paraphyses; epilithiC..........cccccvvnencernne ool L, N, F— 5

Thallus less than 80mm long; unilocular sporangia, if present, in the outer

cortical layers of the thallus; epiphytic........cccceceeecurrrrrrrnnnn. 3

5
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3(2) Plant covered in uniseriate lateral branchlets (eight cells long). Plurilocular

sporangia uni- or biseriate; unilocular sporangia unknown, epiphytic on

Sauvageaugloia Buffhamia speciosa (Plateﬁ N EA
3(2) Plant not covered in uniseriate lateral branchlets; plurilocular sporangia

unknown on macrothallus; unilocular sporangia sunk in the outer cortical

layers of the thallus; epiphytic on Scytosiphon and Cystoclonititi........eosss.:

............... Dictyosiphon ¢fkmanii (Plate #)

4(2) Paraphyses club shaped; plant covered with colourless hairs......imisaisasien
Chorda filum (Plate 7)) 35
4(2) Paraphyses linear; plant covered with with brown hairs
...Chorda tomentosa (Plate /)) 25
5(1) Thallus alternately branched.........ocovvsnenrernnens Desmarestia aculeata (Plate;?) 38

5(1) Thallus branching not alternate 6
6(5) Thallus branching OPPOSILE..........ccemmrmmemieriiniriesieminise s 7
6(5) Thallus branching not opposite 9
7(6) Plant parenchymatous; often hollow, umlocular sporangia in sori often encir-
cling thallus in rings Striaria attenuata (Plate #) 3¥
7(6) Plant pseudoparenchymatous; obvious main axial filament covered with dense
cortication; sporangia not encircling thallus........... 8
8(7) Thallus about Imm diameter, usually more than 150mm long; in summer ,
covered with delicated green hairs, not whorleﬂl'nilacular sporangia sunk in G L.
thallus SR smarestia viridis (Plate #) g

8(7) Thallus more than 1mm diameter, less than 150mm long; bearing whorls of

monosiphonous ramuli on which develop chains of unilocular sporangija..........

....... Arthrocladia villosa (Plate#) 38

9(8) Thallus dichotomously branched.................
9(8) Thallus irregularly or alternately branched........... .12
10(9) Thallus UNIAXIAL........eceeecrceniinsrnsie s s esnressrrsssisieens .11
10(9) Thallus multiaxial; assimilatory filaments and sporangia scattered, surrounded

by open cortex giving plant a warty appearance.Stilophora rhizodes (Plate #) ¢
11(10) Assimilatory filaments present only at frond apices or absent; sporangia

(unilocular) often show a whorled arrangement
Spermatochnus paradoxus (Platezl') 3¥
11(10) Assimilatory filaments clothing entire frond; sporangia (unilocular) irregular-

ly distributed over frond surface Stilopsis lejolisii (Plate ﬁ) 39
12(9) Plant alternately branched.........ccccoecvnnncns: Chordaria flagelliformis (Plate ”) 35
12(9) Plant irregularly branched
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13(12) Thallus pseudoparenchymatous and formed by lateral fusion of axes, branch-

es or both; essentially filamentous nature or thallus evident............ccoooconnneee. 14
13(12) Thallus parenchymatous and formed by repeated cell division within areas,

branches or both; separate filaments lacking 21
14(13) Thallus uniaxial.......... . 15
14(13) Thallus multiaxial 19

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

Spermatochnus paradoxus (Plate ,2?) Ry 4
15(14) Assimilatory filaments clothmg €Ntire frond.........ceeeercerreneneeceeresesiensresecsrsasses

16(15) Assimilatory filaments more than Six Cells..........coervurrmmnrereirsenrreermseermniscssssensnens 17

16(15) Assimilatory filaments less than SiX CellS.........c.coeeereruerenmrnneriesssesernesnresessecssneres 18

17(16) Assimilatory filaments four to eight cells long; axes profusely branched pluri-
locular sporangia unknown Acrothrix gracilis (Plate ﬁl) 33

17(16) Assimilatory filaments more than twelve cells long; axes sparsely branched,

plurilocular sporangia intercalary; known from southern Britain........cccoeceveeneeee
Myriocladia tomentosa (Plate #) 25
18(16) Assimilatory filaments two or three cells long, lacking a prominent apical cell
................ Stilopsis lejolisii (Plate ”) 35
18(16) Assimilatory filaments five cells long; terminating in a large globular cell.........

....... Sphaerotrichia divaricata (Plate #) k5]
19(14) Assimilatory filaments clothing axes from apex to base
...Chordaria flagelliformis (Plate #) 35
19(14) Assimilatory filaments absent or only at frond apices.........
20(19) Assimilatory filaments present only on the distal parts of branches; frond

apices lacking a tuft of hairs; sporangia not terminal on branchlets. Colourless

hairs, paraphyses and sporangia scattered, surrounded by open cortex giving

plant a warty appearance Stilophora rhizodes (Plate #) B“f
20(19) Assimilatory filaments absent; frond apices with a prominent tuft of hairs;

sporangia, surrounded by a whorl of monosiphonous branchlets, terminal on

lateral branches.........ccocveevrineeccninisisnnnes Sporochnus pedunculatus (PIatc#) 3*
21(13) 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

21(13) Branches terminating in a pseudohair; cortical cells rectangular and irregular-
ly placed; plurilocular sporangia developed from epidermal cells; unilocular
SPOTANEia UNKOWIL.........ccccenuiremnerressrersscesssmssocssenesnons 23
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22(21) Branches not basally attenuate; thallus 0.5mm - Imm wide, fine plant; not

gelatinous and slippery........uimriecines Dictyosiphon foeniculaceus (Plate /?'6) 3f-
22(21) Branches attenuate at base; thallus 1-3mm wide, coarse plant, gelatinous and
slippery. Dictyosiphon chordaria (Plate 28) 3L

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-
siphonous parts (in DAtULE).......c...cowcrsemrarssrinsens Stictyosiphon tortilis (Plate ?ﬁ) e

23(21) Thallus 100-600mm long; coarse plant, dark brown; central cells in longitudi-
nal as wide as long; plurilocular sporangia present on monosiphonous parts of

the fIONd.....occrniiniieeinsissssssns Stictyosiphon soriferus (Plate#) 2k
KEY TO SECTION 1
1 Thallus elongated and tubular....... 2
1 Thallus round 6

2(1) Thallus constricted at intervals; one plastid per cell; small surface cells trans-
formed into sporangia which are not localised into sori; unilocular sporangia ¢

unknown on macrothallus ..., Scytosiphon lomentaria (Plate v
2(1) Thallus not constricted; several plastids per cell; unilocular and plurilocular

sporangia occur in small sori dotted over the thallus 3
3(2) Thallus at least in part flattened............... Asperoﬁcus compressus (Plate Z4) © 40 '/YS
3(2) Thallus tubUlar. .. s rnss 4

4(3) ‘Thallus with large discoid base; less than 10mm long
Asperococcus scaber (Plate /ﬁﬂ 40
4(3) Thallus without large discoid base; more than 10mm long........coeuinnneee A
5(4) Thallus cylindrical, 2.5 - 10mm diameter; tapering to the base o
....Asperocaccus fistulosus (Plate Ao
5(4) Thallus inflated; more than 10mm diameter; narrowing abruptly at the "
base Asperococcus turneri (Plate 49
6(2) Thallus irregularly lobed, sub-spherical; gelatinous; internal tissue of colour-
less filaments; assimilatory filaments separate Under Pressure.....o e 0
. ...Leathesia difformis (Plate 40
6(2) Thallus balloon-like; membranous; internal tissue of large round cells assimi- _
latory cells do not separate under pressure....Colpomenia peregrina (Plate 7{)0 qv

(o
3]
~

i
WIS
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KEY TO SECTION J

1 Frond branched or divided...... 2
1 Frond unbranched........ 6
2(1) Frond with prominent apical cell; hairs lacking
2(1) Frond wihtout prominent apical cell, but with line of small apical cells, hairs

3(2) Thallus two cell layers thick at base; yellow-brown; on all coasts.......omrrinia ;
Dictyota dichotoma (Plate 28) 4|
3(2) Thallus three cell layers thick at base; pale yellow-brown; confined to south-

west coasts Dilophus spiralis (Plate 28) &
4(2) Frond dichotomously divided; dotted with sori of plurilocular sporangia...........

....... ..Cutleria multifida (Plate 25) 4

4(2) Frond divided, but not dichotomously; tetrasporangia and gametangia associ-

ated with hairs and organised in FOWS........coccoerrvreereenmsecnrinnnencnecnnone 5
5(4) Frond fan-shaped, less than 100mm long; with chalky deposit
.................................... Padina pavonica (Plate m 1]
5(4) Frond ligulate, more than 100mm long; without chalky deposit..........c.cceerueneee.
........ Taonia atomaria (Plategs) &)

6(1) Attachment organ a root-like holdfast..........ccooreeruemmimciicmeccrennenrieceriseesenens 7
6(1) Attachment organ rhizoids or a small disc N . 8
7(6)  Stipe with a small swelling; cryptostomata present............... Young Saccorhiza ( P(q,ta 4L ))
7(6) Stipe without a small swelling; cryptostomata absent.....Young Laminaria spp ( Plats 4
8(6) One plastid per cell...
8(6) Many plastids per cell 1{}
9(8) Frond less than 2mm wide Petalonia zosterifolia (Plate)?) 42
9(8) Frond more than 10mm wide..........ccccccnurvercrmenereanenns Petalonia fascia (Plati 42
10(8) Thallus less than 10Mm WidE.........cccovuerirecreirnirerersersesniimesierserensssmssessissssnsssssans
10(8) Thallus more than 10mm Wide...........cccoemereemrerernrerenn ....13
11(10) Sporangia associated with hairs and paraphyses; medulla of more than two
layers large rounded cells...........cccocreennnnne Asperococcus compressus (Plate 40
11(10) Sporangia not associated with hairs and paraphyses; hairs scattered; medulla
of two layers of rectangular (longitudinally elongated) cells 12
12(11) Epiphytic on Zostera, Chorda and other pIants.............cccuecererereenensesresssssssssesnens
............................... "Desmotrichum undulatum” form of Punctaria tenuissima
12(11) On small stones and shells; pale brown (hyaline).........oeueriercniminsiemseees gonneas 4z

.............................................................................. Punctaria ten,ﬁssnma {Plat
w



13(10) Plant pale brown in colour
13(10) Plant dark brown in colour

PHAEOPHYTA KEYS 1u

.14

15

14(13) Plant 20mm wide; sporangia associated with paraphyses and multicellular

hairs; medulla of large colourless cells....Asperococcus compressus (Plate 40

14(13) Plant 20-7Smm wide; sporangia not associated with paraphyses and hairs;

medulla of two layers of rectangular cells....

......... Punctaria latifolia (Plat 41

15(13) Margin of frond very wavy; frond to 240mm wide; narrows abruptly to a s e(f"'* ——

known only from the Scilly Isles....................

........ Punctaria crispata (Plat 4 2

15(13) Margin of frond slightly undulating; frond to S0mm wide; tapers gradually to 4L

21)
2(1)
32
3
42
42
54

5(4)
6(4)
6(4)
7(6)
(6)

8(7)
8(7)

a stipe; widespread

..... fmmt. Punctaria latifolia (‘P; adT 2{\

KEY TO SECTION K

Frond undivided; bearing a cluster of lateral outgrowths (sporophylls) from 4 3
the stipe; attached by a large root-like holdfast.......Alaria esculenta (Plate
Frond divided; sporophylls absent; not attached by a root-like holdfast........... 2

Branching opposite....

Branching dichotomous
Lateral branches narrow and ligulate...........
Lateral branches wide and foliaceous
Frond narrow (3mm or 1€s5).......cesessersenns

..... Desmarestia ligulata (Plate 43
Desmarestia dvesnnyl-(Plate -&5 wlatin. vel.

Frond more than 3mm wide..........

6

Sublittoral species from southwest Britain, tall plants to 300mm long; unilocu-
lar sporangia in terminal conical protuberences.......ueievsesssssans

..... Carpomitra costata (Plate #) +3

Saltmarsh species mainly from northern Britain, forms mossy carpets; plants
less than 40mm high; reproduces vegetatively........c....coeouuena. Fucus muscoides
Frond papery/membranous; tetrasporangia present in sori over frond, game

tangia in small sori over the frond.....Dictyo;

pteris membrancacea (Plate #)— 43

Frond leathery; tetrasporangia absent; gametangia in receptacles near the

apical parts of the frond..........ccoecvvnene
Frond with toothed margin............cococoeunies

Frond margin entire...............
Frond with paired vesicles in the thallus ......
Frond without paired vesicles in the thallus

Amm.,
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9(8) Receptacles terminal.............eivrereerernsnesnessssreessaensnene .10
9(8) Receptacles not terminal; apex of frond continues to grow beyond recepta-
8. ettt et sern et s sar st ba s R e R SRR R AR 48 12
10(9) Frond thin, often decayed to midrib; receptacles pointed; growing in areas of *
freshwater TUn-Off.............umumuerermsrecesnens .Fucus ceranoides (Plate #) 44

10(9) Frond tougher, such less decayed to midrib; receptacles not pointed; grows in
estuaries but not in freshwater... . 11
11(10) Frond twisted; receptacles with a sterile rim........... Fucus spiralis (Platem—-f 41{»
11(10) Frond not twisted; receptacles without a sterile rim
........ ...Fucus vesiculosus f. linearis
12(9) Plants small, less than 100mm; growing in wave-exposed situations.
12(9) Plants large, more than 100mm; growing in sheltered situations.........coeeeerueees

...... .Fucus evanescens (Plate ;” 44
13(12) Frond with stiff midrib, forming drooping plants on 10cKs.........cceererssrarasansarens

Fucus distichunceps (Plate AB) & 7 betd.

13(12) Frond less rigid; grows in upper littoral pools.............cceomrvrvens
..Fucus distichus ssp. distichus (Plate #) b

KEY TO SECTION L

1 Vegetative frond button (conical) shaped, receptacles, if present, strap-
shaped..........oveveennsee Himanthalia elongata (Plate /@) 45

1 FrCnd DO B8 BIIOVE. ...vsusnsesvssmsssnsnsmsossiinmsesa ooy eess s i s SRS B 2

2(1) Frond small, about 100Mm 1ONG.........ccovveremrrrereerernsesmmesrinssanene 3

2(1) Frond longer than 100mm.................. 4

3(2) Plants attached by holdfast to rocks near high tide level; frond inrolled
(channelled)yeceptacles present................co..... Pelvetia canaliculata (Plate "ﬁ) 4% C"‘

3(2) Plants form dense mossy carpets in saltmarshes; thallus not inrolled; vegeta- '
tive GIOWER ONY..........ceiiiii it eceeemese e eraasasesnenans Fucus muscoides

4(2) Frond regularly dichotomously branched; holdfast creeping, root-like; known
only from southwest Britain...........c..cocccvvennnnec Bifurcaria bifurcata (Plate /40 4%

4(2) Frond not regularly dichotomously branched.............occereresiensserarmssmsrsssessesens ;6’ =)

5(4) Frond with air bladders..........ccccocoreeivernrinecnrrniennnnns
5(4) Frond without air bladders
6(5) Holdfast absent; plant unattached, very irregularly branched, forms extensive

CATPELS....c.ceeeecenrrarerrsrsstensssensaesssesrasressrsssens Ascophyllum nodosum var.smaekaii- S¢ o %o 07§
6(5) Holdfast present; plant attached; regularly branched does not form carpets...7

(12
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7(6) Thallus flattened, branched (irregularly dichotomous) but not bushy; air

bladders at intervals along frond; globular receptacles on short branchlets
.................. Ascophyllum nodosum (Plate ﬂ) 4?
7(6) Thallus cylindrical or with flattened leafy appendages, much branched (irreg-

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

and elongated
8(7) Bladders and receptacles pod-like (siliquose)......Halidrys siliquosa (Plate #) 4—?-
8(7) Bladders and receptacles spherical 9
9(8) Receptacles and bladders intercalary on main axis 10
9(8) Receptacles and bladders on lateral branchlets

. Sargassum muticum (Plate#) 4b

10(9) Axis flattend, apex surrounded by incurved young lateral branchlets...
................ Cystoseira baccata (Piatc ﬂﬂ) 47’

10(9) Axis radial
11(10) Axis bearing zones of lateral branches w1th zones of swellings at their bases
(tophules).. Cystoseira nodicaulis (Plate ;ﬂ) 4
11(10) Axis lacking tophules
12(11) Plants solitary; apical region of axis and young laterals covered with whorls of
bifid appendages giving an Equisetum like appearance; strongly irridescent

when submerged..........coiniiniinndd Cystoseira tamariscifolia (Plate m Gl
12(11) Plants caespitose; apical region of axis smooth or covered with tubercles, not
IrTidescent.......oeverenreenserisnnioranissnnneranees 13

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

lateral branches in older plants; known only from southwest Britain..................
.Cystoseira foeniculacea (Plate ﬂ’) 4L
13(12) Lateral branches of young plants radial and filiform; never foliose; no flat-

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

.................................. Cystoseira humilis (PlateAO) Yo

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 (Plate,’#,) et
15(14) Thallus broad, divided, not bushy.........c..cccceo.cee
16(15) Frond with flattened stipe with frilled wings; base irregularly bulbous and

warty; cryptostomata and hairs present......... Saccorhiza polyschides (Plate ﬂ?) 4s
16(15) Frond, stipe oval or cylindrical; no frilled wings to stipe; crypﬁoslomata and

NAILS ADSENL....co.civitirriric et et e raes 17
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17(16) Frond margin wavy, centre area undulating, blade undivided 18
17(16) Frond margin not wavy, centre parts flat, blade divided.............eeeereverreveeennre 19
18(17) Stipe solid; widespread SPecies........co.rverrmnene Laminaria saccharina (Plate,gf) 45

18(17) Stipe hollow; Shetland only.
19(17) Stipe smooth, without epiphytes..............
19(17) Stipe rough with many epiphytes.................... Laminaria hyperborea (Plate J8) 45
20(19) Stipe flexuous, no yellow coloration at base of froNd.........c.eeceeerreessssesesessansess

Laminaria digitata (Plate ) 45
20(19) Stipe stiff and brittle; yellow coloration at base of frond

Laminaria ochroleuca (Plate ) 45

Laminaria longicruris (Plate 2¢) 44~
20

[F
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KEY TO THE RED ALGAE

1 Plant unicellular Porphyridium purpureum (Platr, $5)
1 Plant MUItiCEIIUIAT........ocuiiicitertentesntssirs st rssensesessasanasestssssssassssoses 2
2(1) ncrusted with lime (effervesces with weak acid) ...oeceerssisssisiennnas Section A
2(1) pNot encrusted with lime (except possibly on underside in Peyssonnelia)......3
3(2) Colourless or brownish-grey parasite, partly embedded in host.......... Section B
3(2) Not a parasite 4
4(3) Spreading over substrate, without erect fronds (Crustose) .................. Section C
4(3) At least some erect fronds formed 5
54) '—-Frond flattened (opposite surfaces parallel) at least in Part .......c..cccoeeeeennes 6
5(4) Frond cylindrical or compressed but not flattened 7
6(5) Frond without differentiated medulla and/or cortex, at least in part delicate

and membranous, one cell thick at least marginally .......c..cccoeereeerennenes Section D
6(5) Frond cartiliaginous to membranous, with differentiated medulla and/or

cortex, always more than one cell thick ..........ccoceeomineerienisscscrenisinnnens Section E
7(5) Monosiphonous, NOt COTHICAEd .....umrummmimsrresissssssessasisins . b ]
7(5) Polysiphonous, or if monosiphonous corticated at least in part .....cuceescesns 9
8(7) Frond less than 10mMm IONG ....ccccvvercvrrnnserscerncrennes Section F
8(7) Frond usually more than 10mm long ................. Section G
9(8) Frond visibly monosiphonous (without sectioning or squashing) .....Section H
9(8) Frond not obviously monosiphonous 10
10(9) Frond mainly polysiphonous or multiseriate, ecorticate at least distally.............

............ Section I

10(9) Frond corticate thoughout ...... : el
11(10) Frond hollow, at least in PAIT ... Section J
11(10) Frond solid throughout .........ccccevveervens TP 12
12(11) Frond gelatinous, readily sqUashed .......c..oevcecirnnccinincniennns Section K
12(11) Frond not gelatinous, not readily squashed ..........c..ccouuuinnns 13
13(12) Axis compressed, at least in part Section L
13(12) Axis cylindrical throughout ... Section M

BN
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SECTION A

1 Thallus with erect jointed fronds (sometimes little developed) ........cccvererrvannen 2

Thallus without erect jointed fronds ... 5
2(1) Frond with featherlike or irregular branching, from a branched crustose base

....... 3
2(1) Frond with forked branching, from branched rootlike base ..........uuverrerensannns 4
3(2) Branching regularly featherlike; at least some of cystocarpic conceptacles

often 'horned’ Corallina elongata (Plateﬁ) [y
3(2) Branching often irregular; cystocarpic conceptacles rarely "horned'.......... £ p....

....... Corallina officinalis (PlateA5) 42
4(2) Fronds small (to 50mm), with slender terete articulations; epiphytic (often

on Cladostephus) R Jania rubens (Plate s

4(2) Fronds larger (to 100mm), with stout compressed articulations; on rock or
larger algae (especially Cystoseira spp.).......Haliptilon squamatum (Plate QS

5(1) Plant a minute endophytic parasite in Jania and Haliptilon; only conceptacles
PIOLTUAING .vvvuvrevrcrreresssensssssssisssssssssessesssssend Choreonema thuretii (Plate jB)’ 51>

5(1) Plant not a parasite

6(5) Growing on plants or animals (hydronds and bryozoans) 7

6(5) Growing on rock or shells or UNAttAChed ......cccorocnrminrmsssrssrssesrsrmssssssssnssee 16

7(6) Thallus of lobed, semicircular fronds with free margins, usually on
Corallina Mesophyllum lichenoides (Plate 46)

7(6) Thallus attached to substrate over whole undersurface

8(7) Crust polystromatic throughout; heavily calcified ... :9

8(7) Crust monostromatic at least marginally;lightly to heavily calcified....................
................................................................................... .10

9(8) Colour reddish-violet; crust to 3mm diameter, to 40 thick, walls between Fond e
successive layers not very thick; on Corallina ............... itanoderma corallinae Ap—

9(8) Colour pale purple, crust to 2mm diameter, to 7004 thick, walls between ’
successive layers very thick; on Laminaria stipes ......... Dermatolithon crouanii

10(8) Crust monostromatic throughout, except immediately around conceptacles ...

............................................. 11— memmmmd
10(8) Crust polystromatic except for narrow monostromatic margins ...........c...e..... 15

11(12) Trichocytes frequent .........ccoceeverinns
11(12) Trichocytes rare or absent

G?
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12(11) Hypothalliat cells obliquely inclined towards margin in vertical sectxon’,'}et— T
rasporangial conceptacles very rare Dermatolithon litorale
12(11) Hypothallial cells not obliquely inclined towards margin in vertical sccuo@ Gj '
tetrasporangial conceptacles frequent .

13(12) Trichocytes markedly larger than ordinary vegetative cells, terminal, ?X
6t

FROGUBEE oscoccinsassavincoionsessmunonciissiansspmssotn s mnssopiomsvasss Fosliella farinosa (Plate
13(12) Trichocytes not markedly larger than ordinary vegetive cells, intercalary, o!

variable frequency ........ 14
14(13) Conceptacles (other than male) with flat roofs only 1-2 cells thick; on era

only ...... . Pneophyllum fragile (Plate/ ¥ @?‘
14(13) Conceptacles (other than male) with raised roof several cells thick; on Zos-

tera and various algae ...........nereriinnnnn Pneophyllum limitata

15(10) Crusts spreading irregularly, 200- Zs@n thick; rarely recorded, North Par e e

Devon ...Dermatolithon cystoseirae

15(10) Crusts orbicular, to SSan thick; common especially on Mastocarpus, wide- MLt

spread Titanoderma pustulatum CM b?-)[

16(6) Plants unattached; subtidal; coralloid, often forming extensive deposits

(Maerl) i 17
16(6) Plants attached to solid substrate; intertidal or subtidal; smooth or

COTALLOIA ..ttt e e bbb 21
17(16) Crust white-speckled, pink to purplish; branches more than 3mm @

4 111 1T 1 S SOOI OU O Lithothamnion glaciale (Plate 46)
17(16) Crust not white-speckled; branches less than 3 mm diameter .........cccvceeeenene 18
18(16) Branches less than 1.5mm thick, pink .............cocc... Lithothamnion corallioides
18(16) Branches 2-3mm thick, red to violet . 7 19
19(18) Crust hard and glossy, reddish; rather rarely unattached

........ Lithothamnion sonderi

19(18) Crust fragile, rough surfaced, reddlsh-vmlet usually unattached .......ccvunrnn. L

................ ....Phymatolithon calcareum (Plate 16)
20(16) Thickness less than ImMm ...
20(16) Thickness MOTe than LIMM ...t 29
21(20) Crust leafy, lobed, semicircular with free margins, basally attached............. ﬁ

22

..................... Mesophyllum lichenoides (Plate
21(20) Crust attachcd OVETr ENLIre lOWEr SUTACE Liiiiiiimmiiississssissstsisnsiesisssassensa
22(21) Trichocytes present (sometimes rare); crust less than 10@1 thick ....cccernune. 23
22(21) Trichocysts absent; crust more than 100 thick .....coveeenressmsessssssessene 24

oy
¢
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23(22) Crust monostromatic except around conceptacles; trichocytes frequent;

terminal; intertidal to subtidal ...............coeveecrmrenne Fosliella farinosa { Pz f-.

23(22) Crust polystromatic throughout; trichocytes frequent to rare, intercalary;

subtidal ST . EOOOROROOOON - BN Pneophyllum zonale
24(22) Crust chalky-surfaced yellow to pink, typically discoid
........ Lithophyllum orbiculatum
24(22) Crust smooth or scaly surfaced, colour various; spreading irregularly ........... 25
25(24) Crust smooth; pink; conceptacles to 68¢iim diameter; deep subtidal, north-

WESE COASLS .ouvrnrrirnieriinnrminisinsriistsse sinseneseresnassessenesessenssssassenns Leptophytum laeve
25(24) Crust smooth or scaly surfaced, pink, orange or violet; shallow subtidal,

southwest coasts or widespread ...........c.c..ovunees .26
26(25) Hypothallium of single layer, crust less than 20Qdm thick 27 p)
26(25) Hypothallium of several to many layers, crust more than 30¢fim thick ........ @ caz
27(26) Crust smooth or lightly scaly; pink-violet to pink-orange; widespread................
.................................... Dermatolithon hapalidiodes

28 Hypothallium half the total thickness; conceptacles rasied; crust lilac, rough
but with smooth glossy margin .............. Phymatolithon lenormandii (Plate
Hypothallium thin, conceptacles sunken with marked rims, crust pink to pink-
violet, usually smooth Phymatolithon laevigatum
29(20) Crust chalky-surfaced; pink lavender to yellowish; conceptacles sunken ...... 30
29(20) Crust smooth (often glossy); pink to violet; conceptacles raised or sunken.. 31
30(29) Hypothallium many-layered, crust to 4@ thick; margins ridged where crusts
meet Lithophyllum incrustans (Plate 6)
30(29) Hypothallium one to few-layered, crust to 1.5mm thick; margins not ridged
WHETE CTUSES MEEL .....ccvrvirverrirrnecrenrie e rseassnes Lithophyllum erbiculatum
31(29) Crust more than Smm thick; surface very irregular ................. 32
31(29) Crust less than Smm thick; surface smooth to TUGUIOSE ........vuvrerecerssvesseasnnen. 33
32(31) Margin white-edged, concentrically furrowed; crust bluish-red to blue-violet ()
(often faded and yellowish) ..................... Phymatolithon purpureum (Plate £6)
32(31) Margin neither white-edged nor furrowed; crust bright pink to purplish,

27(@ Crust markedly scaly, violet to purple-red; Southwest coasts Only.................e.. ’eai'j

)

farl ¢

M e D

)

Spes st

MAC D

minutely white-speckled ............cocvoeriecersennrinens Lithothamnion glaciale (P.[& ke (r

33(31) Crust rugulose, pink to violet; hypothallium on to few-layered, conceptacles
sunken; intertidal and subtidal .........c..cccerecreriurennacnn Phymatolithon rugulesum

33(31) Crust smooth (sometimes with simple branches), pink to reddish; hypothalli-
um one to many-layered, conceptacles partly raised; subtidal only ................. 34
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34(33) Hypothallium single-layered; crust bright pink; south and west shores...............
....... Lithophyllum nitorum
34(33) Hypothallium multi-layered; crust reddish with scattered faint white rings
(conceptacle remains); widespread .. Lithothamnion sonderi
SECTION B =
5

Colourless parasites, partly embedded in host; host specific (Plate 5}{)

Pinkish branched tufts on Phyllophora truncata .........cvceenceevinninse Ceratocolax hartzii
Irregularly lobed fronds, to 4mm on Callophyllis laciniata........... Callocolax neglectus
Tufts of simple or lobed leafy fronds, to 3mm on Cryptopleura ramosa ............cocveues

Gonimophyllum buffhamii~/
Globose brownish-white cushions, to 2mm diameter, on Gracilaria verrucosa

O T Holmesella pachyderma
Irregular hemispherical cushions, to 2mm diameter on Polysiphonia lanosa

Choreocolax polysiphoniae
Hemispherical cushions, to 3mm diameter, on Rhodomela confervoides

Harveyella mirabilis

Colourless pustules, to 1.5 mm diameter, on Palmaria palmata

....... ...Halosacciocolax Igiellmanii_{
White protruding conceptacles on Haliptilon and Jania

................................................................................................. Choreonema thuretii
SECTION C
1 Forming pink stains in various mollusc shells ...,
............................................................. "Conchocelis" life-history stage (Plate 1A)
1 Not forming pink stains in mollusc Shells..........ceveemirininiinncsisnsnniinn 2
2(1) Discs less than 1mm diameter ... 3
2(1) Discs or crusts more than Imm diameter .......oooovverinneineenscscninncnesissnn: 10
3(2) On or in animals (hydroids Or BryOZOAns) ........ccuvmmmssenssnsmusisansssssssssssasiass 4
3(2)  On OF in OLNET PLANLS .....ooccvivuirraee s s sssss s bbb 5

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

cells uniform; reproduction by monospores cut off obliquely from vegetative
CELLS. .ttt e 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 only...................
Melobesia van-heurckii
5(4) Distinct disc formed, monospores obhquely superficial
........................... Erythrocladia irregularis

5(4) Distinct disc not formed, monospores lateral or terminal .........c.ccreeseereenenss! 6
6(5) Growing on Cladophora spp. comprising four short prostrate filaments (three
to five cells long) from a single basal cell; known only from the Orkneys..........

Audouinella scapae
6(5) Growing in various red and brown algae; filaments more than five cells long,

forming a reticulate network, widespread................. 7
7(6) In Himanthalia reproductive fronds, penetrating deeply; known only from St.
Mary’s Island, Northumberland ............cccconecvsense. Audouinella sanctae-mariae
7(6) In outer cell walls of various red algae , 8
8(7) In Bonnemaisonia hamifergifilaments not anastomosing; cells 6-10dth diame-
ter; plastids small, discoid, Yare, North Devon ........ Audouinella asparagopsis
8(7) Invarious red algae; filaments anastomosing, cells less than @ diameter;
single parietal plastid .............. 9
9(8) Growing in Bonnemaisonia spp. and Ceramium mbmm anastomoses fre-
quent; pyrenoids PreSent .....ecenereierenssecsaas Audouinella bonnemaisonii
9(8) Growing in Gastroclonium ovatum, anastomoses occasional, pyrenoids
ADSENL ..ttt reere e eaene Audouinella chylocladiae
10(2) Growing in cell walls of Cladophora pe!h:cid{sheep redin  #
COLOUR o vevvrmremsmseasmsmsnessensssssesessesess e sesssmsssseseesemessaesecsees Schmitziella endophloea
10(2) Growing on various substrateibu]our VATIOUS wimvssninismsisissvitniisniassii 11
11(10) Crustose plants with erect papillae bearing reproductive organs; known only
from Galway and France ... Dermocorynus montagnei (Plate
11(10) Crustose plants without papillae; widespread ...
12(11) Crusts glossy greenish-purple, to Imm thick; usually on rock; tetrasporangia
CTUCIALE, INEETCALATY ...oovvreieeiirncrst st saresessscrasescassens 13

12(11) Crusts reddish-purple, mostly less than 1 mm thick; usually on crustose Coral-
linaceae; tetrasporangia zonate or cruciate, not intercalary .............ccoeeeeen 14

Ty -
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13(12) Colour purple to brownish red; tetrasporangia solitary; frequent ........ccooeeeuee.
............ "Petrocelis cruenta" life-history stage (Plate Z{ 3 53
13(12) Colour dark purple; tetrasporangia in a chain of six to twelve cells; rare......%.
....................................................... Petrocelis hennedyi
14(12) Tetrasporangia zonate ........c.eeervervevsennens 15
14(12) Tetrasporangia cruciate or irr€gular ..........coerveveensnersensssenens 20
15(14) Crust rosy red; short erect filaments interspersed with cylindrical "secretory’
cells with highly refractive contents; deep subtidal
........ "Cruoria rosea" life-history stage CP(@&; 53)
15(14) Crust red, purple or brown; without ’secretory’ cells 16 .
16(15) Tetrasporangia large (to 22@11 long), lateral on erect filaments (winter and ML AR
spring only) ."Cruoria pellita” life-history stage (Plate 5 3)
16(15) Tetrasporangia small (less than 2200im long), terminal on erect filaments or in e
conceptacles 17
17(16) Tetrasporangial conceptacles present (throughout year), sunken in thallus
forming visible pits; crust brownish ............... Hildenbrandi :ml Plate Ei 5 Aerota, 53
17(16) Tetrasporangial conceptacles absent; crust blackish red or violet ................... 18
18(17) Tetrasporangia in superficial nemathecia in mucilaginous envelope, not
intermixed with unmodified filaments .......... 4
"Porphyrodiscus simulans” life-history stage (Plate 5/) 5%
18(17) Tetrasporangia in surface layer in patches amongst unmodified
FLAMENLS .....urueecerrereinent et ee s e s . 19
19(18) Crust dries fissured; white spots visible with a hand lens; lower intertidal,
subtidal "Haematocelis fissurata" life-history stage CHA,C& 9’)
19(18) Crust dries smooth and glossy; white spots absent; intertidal ...........coceriineee, @
3O

.......................................... ‘Haematocelis rubens” life-history stage (Plate 5,
20(14) Rhizoids present or absent; tetrasporangia CruCiate ... 21
20(14) Rhizoids absent; tetrasporangia irregularly divided ..........co.cvunews 28
21(20) Rhizoids present, at least lower surface lime-encrusted
21(20) Rhizoids absent, no part Hme-encrusted ..........coirncnreninernecsirnenenneseins 24
22(21) Crust thin, dark red, irregularly wrinkled when dry,’to 30mm diameter.............

..................................................................................... Peyssonnelia dubyi (Plate
22(21) Crust thin to thick, red to blackish purple, smooth or warty, to 40mm or more

diameter........oiinniinnnici s 23
23(22) Erect filaments curved; lime laver thin, hard: crust blackish purple, thick

nC, LR, "

smooth .... . N Peyssonnelia atropurpurea
23(22) Erect filaments straight, lime layer thick; crust red, purplish or brownish,
thickness variable, Warty .........ccoeccenieeninicnnecsrcrnnns Peyssonnelia harveyana
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24(21) Tetrasporangia 6-90i diameter, in short chains; subtidal, rare (Plymouth)......,

"Erythrodermis allenii" life-history stage (Plate 5, S4-
24(21) Tetraspornagia 15-420im diameter, not in chains; intertidal or subtidal.......... 25
25(24) Branching featherlike, in single horizontal layer; subtidal, rarely recorded........
| —— N P— "Hymenoclonium serpens” life-history stage (Plate/);K) 43
25(24) Branching forked, prostrate system bearing erect filaments of one to several
cells 26

26(25) Tetrasporangia without paraphyses; a thin crust to 8mm diameter on shells
and pottery; rarely recorded, Devon
.................................. "Rhododiscus pulcherrimus" life-history stage (Platc;S/(ﬁ

26(25) Tetrasporangia with curved paraphyses; thick or thin crust, 3-300mm dianfe-
ter; on various substrates, intertidal or subtidal 27

27(26) Crusts forming discs or cushions to 3mm diameter; on Zostera leaves; rare,
southwestern England and western Ireland ...Rhodophysema georgii

27(26) Crusts irregular, to 300mm or more diameter; on rocks, shells, algae, common
and widespread ... Rhodophysema elegans (Plate ﬁ 3 £3

28(20) Tetrasporangia in sunken globular conceptacles which form visible pits; crusts
rose-red to brownish red; spreading indefinitely; intertidal to subtidal,

COMUMONL e crresee s ceessessssrsees et er s ssssessssses s ssasss Hildenbrandia rubra (PM ‘%3)
28(20) Tetrasporangia not in conceptacles; crusts carmine or purple-red, to 150mm

diameter; deep subtidal, FAre ...........ccevvivereireiensn e setese e eeeseeeenenne 29
29(28) Crust to 3mm diameter; tetrasporangia 24-3fn x 15-2Qgm, terminal on

shortened erect filaments ............c........ "Cruoriopsis hauckii” life-history stage Cﬂata_. 57(")
29(28) Crust to 150mm diameter, tetrasporangia 6-fmn x 15-170)n, lateral on erect

FHAMENLS .ucocrovericeviisirmcrencrirsersssenessssnesessrssessssssssssssssseeens Plagiospora gracilis (_P{a.,tt.,sa‘)

SECTIOND

1 Frond with well-marked, repeatedly branched midrib, forming regular veins..2
1 Frond without well-marked midrib, veins absent or irregular ........oooeceeenreenns G L

2(1)  One-layered portion forming narrow continuous bilateral margin to midrib.....
..... Membranoptera alata (Plate?ﬁ ?8
2(1) One-layered portions expanded into leafy veined blades 3

Mad e
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10 BRITISH SEAWEEDS

3(2) Stipe cylindrical, unwinged below, continued as midrib of leafy blades in
Plane Of BrANCRING ......cocucicviminmrirrmssissssiiessibesssssss st 4

3(2) Stipe flattened, winged, secondary leafy blades borne directly on midrib at
right angles to plane of branching .........occccveeeace 5

4(;‘)5 Blade margin ruffied, entire, blade bright crimson, ovate-lanceolate .................

4¢)5 Blade margin flat, lobed, toothed or fringed, blade purple-crimson, often oak-

leaf-shaped Phycodrys rubens (Plate }ﬂ A

5(8) 9 Fronds and leaflets pointed, hnear«]ancenlatc, margins without microscopic

Delesseria sanguinea (Plate jﬂ — 7%

VR ciciciacivs itisiitisonseesontevsrereiitasiissibsibsssinsin Hypoglossum weodwardi-(Plate m z? H:j?aa(m cidtg

5¢ 3 Fronds and leaflets blunt, ovate, margins with miCroscopic veins ........co.eueruen.
....... Apoglossum ruscifolium (Platem i
6(1) Macroscopic veins present, at least near base ..

6(1) MacroSCOpiC VEINS @DSEML .......vvveruseivcneriessssseressssssssssssssssssssssnses @
7(6) Colour brown-red, iridescent under water; frond much divided and often

prostrate, branching forked ... Cryptopleura ramosa (Plate a
7(6) Colour not brownish, not iridescent, frond fan-shaped, not prostrate .............. 8
8(7) Frond much and deeply divided into narrow, ribbon-like segments with

pointed apices; rare, Somerset and Devon..........immisiin 3

....Erythroglossum sandrianum (Plate
8(7) Frond entire to dceply cleft into wedge- or ribbon-shaped segments with

FOUNAEA APICES ......oviiiieiiiaiisiiiait st st sb b s ntssbsst e sasesna enan 9
9(8) Microscopic veins absent ...........ccouvenan Nitophyllum bonnemaisonii (Plate £
9(8) Microscopic veins present in younger parts ........ 0
10(9) Colour dark purplish re@etrasporangia in linear marginal SOTi.......couueussuensins @
...... Polyneura laciniata (Plate 9
10(9) Colour rosy to mmsoOelrasporangla in small, oval scattered SOi......cccvueennens O
< 2 . ....Polyneura hilliae (Plate’é nl
11(6) | MiCroscopic veins PreSenl ... iermsmsrmmssessssssesismssssssasssans
11(6)/ Microscopic veins absent ...... 1‘!

12(11) Colour pale rose; frond with minute marginal adherent processes, apices
lobed; subtidal, very rare, southwest coasts..........
...... ..Radicilingua thysanorhizans (Plate;ﬁ

12(11) Colour deep red; margins toothed and proliferous, apices often hooked;
intertidal and subtidal, occasional, widespread ...........c.civnnniiininnciernnienes A
.............................................. Acrosorium uncinatum (Plate@ O 6

A



RHODOPHYTA W&NS M

13(11) Frond two- or many-layered in older parts, one-layered in younger
parts.... ST w14
13(11) Frond uniformly one—layered 18
14(13) Frond distromatic throughout; cells small (1@1 diameter), rounded; frond hMae ro
rose-purple-red Porphyra miniata (Plate”ﬁ 8
14(13) Frond monostromatic in places; cells large (more than 1@1 diameter),
angular; frond pink to red 15
15(14) Iridescent under water; marginal processes adherent to substrate; subtidal,
very rare, south coasts Drachiella spectabilis C\P(a,tg_, 7 3)
15(14) Not iridescent; marginal processes not adherent or absent; mainly subtidal,
widespread ... 16
16(15) Frond colour changing rapidly (but revers1bly) to golden—yellow on exposure 7
to freShWater ........cveveececnicvnnerenencncnnen Myriogramme heterocarpum (Plate m
16(15) Frond colour not changing reversibly in this way - 17
17(16) Blade delicately membranous; tetrasporangial sori often elongate ........cccecuens
.................. .Nitophyllum punctatum (Plate /zﬁ 3
17(16) Blade relatively robust; tetrasporangial sori small, oval
.................................................................. MlitephyHuarbonnemaisonil (Plate#) 7 Md n ojram e
18(13) Cells in regular vertical and horizontal rows; subtidal on Desmarestia aculeata
Porphyropsis coccinea (Plate 7/)
18(13) Cells not in regular rows; interdidal and subtidal, on rock or other plants.........

bt e

19(18) Frond irregularly lobed from central holdfast; olive to brown-purple; A
SOMINORE usciisaisiniiss b il i e Porphyra umbilicalis (Plate m
19(18) Frond elongated from basal holdfast; variously coloured .........cuniicireriesen.
20(19) Blade narrowly strap-shaped, purple-brown; upper intertidal rocks, winter
AN SPIINE +.vovvuveeramsassenresmssssssmssmssassesssesmissssseneossssons Porphyra linearis (Plate ﬁf) Ble
20(19) Blade relatively broad, variously coloured; intertidal and subtidal, not
SEASOMAL «.c.eevtirr ittt st n e 21
21(20) Fronds rather tough, amethyst-coloured; subtidal, rare, northern shores...........
................. Porphyra amethystea
21(20) Fronds delicate, reddish-brown or purple when fresh; intertidal and shallow
subtidal, widespread ... w22
22(21) Colour red-purple (pink on drying); on larger algae .........cc.ccmmcnrmraeresacrerenns
............................................................................... Porphyra leucosticta (Plate ff) <e
22(21) Colour blackish purple; on rock, sheltered sandy shores ...Porphyra purpurea

f
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11(9)

BRITISH SEAWEEDS

SECTION E
&
Plant with midrib ..........coocmmmmmssmsrienee. Schmitzia hiscockiana (Platé}) 59
Plant without midrib
Fronds with marginal processes 3
Fronds without marginal processes 7
Plant less than 100mm long; commonly bears epiphytic animals 4
Plant more than 100mm long; does not bear epiphytic animals 5

Stipe long (to 10mmy); marginal processes stoloniferous :

Schottera nicaeensis (Plate 2)6
Stipe short (1 or 2mm); marginal processes of bladelets or tiny colourless ',
bladelet-like antheridia Phyllophora traillii (Plate 43) (2%
Holdfast branched, fronds tough; without distinct axial cell; tetrasporangia
present on upright plant 6
Holdfast discoid, fronds squashy; with distinct axial cell; tetrasporangia not Ng.
upright plant (on crustose life-history stage) ..Schmitzia hiscockiana (Plate/9) 59
Blade segment to Smm wide, with long tendril-like processes, stipe long (to
50mm); mainly intertidal, summer fertile.......... Calliblepharis jubata (Plat 688
Blade to 50mm wide, with short stiff proliferations, stipe short (to 20mm);
mainly subtidal, Winter fertile ... Calliblepharis ciliata (Platzé) 55
Medulla mainly of large (more than 5¢Um) isodiametric cells ... 8
Medulla of narrow (less than 2¢im diameter) filamentous cells ...........cconn.... 27
Mature plant usually less than 40mm high ............ 9
Mature plant usually more than 40mm high ........ 14
Frond repeatedly forked 10
Frond simple, or once or twice forked 11
Colour bright crimsogft branching featherlike, ultimate lateral branchlets ve £
short; 1ocal, NOrtheast COASES ........wrverrreesimeness Callophyllis cristata (Plate il(-)y) bo
Colour pinkish to brownish redl frond membranous, branching forked, frond @
sometimes fringed with lateral processes to Smm long; widespread ...............
........................ Rhodophyllis divaricata (Platcé)
Stipe short (1-2mm) plant usually less than 20mm long, SRR V.4
Stipe long (to 10mm); plant more than 20mm 1ong..........ccccveurenerenriesenrinerinnse 13

62
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RHODOPHYTA KEYS 3

12(11) Cortex of small closely packed cells 2-Tujn diameter, subcortical layers not
visible; bladelets and antheridia formed on margins
...Phyllophora traillii (P]ateﬁ) ©3
12(11) Cortex of larger loosely-packed cells, 18-@71 x7-1 l@n subcortical layers
visible; bladelets and antheridia not on margins b
Rhodymenia delicatula (Plate ﬁ) &3
13(11) Plant more than 20mm tall; cortex of larger loosely-packed cells,

diameter; subcortical layer not visible............... Schottera nicaeensis (Plate £2) &9,
13(11) Plant less than 20mm tall; cortex of loosely-packed cells, 14-1§0n x 7-1{G,
subcortical layer visible Rhodymenia delicatula (Plate f3) &3

14(8) Branching pinnate; fronds deep purplish-red (drying black); segments narrow
with large alternate teeth; northern shores only By
....Odonthalia dentata (Plate }ﬁ 83

14(8) Branching forked; frond colour and form various 15
15(14) Frond delicate, usually much divide/ often in entangled tuﬁ * fetrasporangia O
zonate; subtidal ...........cccern o Rhodophyllis divaricata (Platf)s S9 L
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 17
16(15) Stipe cylindrical, often expanding abruptly into blade...........c..cceuruerreerreeneennes 19
17(16) Fronds reddish brown, membranous, very variable in shape, cystocarps
unknown; intertidal and shallow subtidal ...............Palmaria palmata (Platg 8) 51
17(16) Fronds bright red or crimson, thin or thick; cystocarps present; mainly
subtidal 1/! 2

18(17) Colour bright red; frond thin, deeply divided into strap-shaped segments;
cystocarps forming visible 'midrib’ to segments, tetrasporangia in scattered
sori; subtidal, occasional, southwest coasts

Stenogramme interrupta (Plate/Z)

18(17) Colour deep crimson; frond thick, fan-shaped; cystocarps and tetrasporangia
marginal or in marginal proliferations; mainly subtidal, common, widespread

............. Callophyllis laciniata (Plate ;}6 fo

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 slen
der process; occasional, southwest coasta......... Schottera nicaeensis {Platc 62’

20(19) Frond repeatedly forked, apices rounded ............coooerrcemerercerererconsrsesssessesnnens 21
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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); common, ¢ 63
widespread Phyllophora crispa (Plate )‘.'5)

21(20) Colour brownish-red7Trond apices often enlarged and pale, no proliferations C'\
from blade surfaces, margins not crisped, stipe long; local, south coast........ G.. 4

.Gymnogongrus crenulatus (Plate ,ﬂ) 62
22(19) Stipe gradually expanding into a narrow, wedge-shaped blade with marginal
and apical proliferation@olour dull brown-red; northern coasts............cvess & @
Phyllophora truncata (Plate,f3)
22(19) Stipe rapidly expanding into a fan-shaped blade, not marginally prolifemu@ @
colour purplish brown or red ...... 3
23(22) Plants brick red, tetrasporangia, not in chains, in cortex; cystocarps with

pores = 24
23(22) Plants bright red or purplish brown tetrasporangia in chains in elevated sori;
cystocarps Without pore ........eecincrnininne 26
24(23) Plant with extensive stoloniferous growth; associated with sponges or soft &
substrate Rhodymenia holmesii (Plate/9) 52
24(23) Plants without extensive basal stoloniferous growth; epiphyte and epilithic
(on hard substrates) g
25(24) Plant sessile; south COASLS .........ceiveeemmsansrrasnns Rhodymenia ardissonei (Plate/) 59

25(24) Plant with stipe; widely distributed .......Rhodymenia pseudopalmata (Platef) 59
26(23) Colour bright red; attachment disc to 20mm diameter; tetrasporangia in

centre of blade, cystocarps unknown; southwest coasts L
Phyllophora sicula (Plate ,f&r 63
26(23) Colour purplish brown; attachment disc small; tetrasporangia and cystocarps

on stipe or lower blade; widespread ... b

................. Phyllophora pseudoceranocides (Plate 14) @3

27(7) Blade repeatedly forked not proliferous, apices expanded and fan-shaped,

plants tufted, often forming dense stands; colour dark purplish-red or pur-

PUSR-DIOWIL..ovvtiinremcrnm sttt e e s et 28
27(7) Blade simple, lobed leaflike or irregularly incised, often proliferous plants
usually scattered, COLOUT VATIOUS .........ooeriionsrersrsiunsmensie et st 29

28(27) Stipe channelled with thickened margins; base often a wide-spreading crust;
blade with large (to 10mm long) marginal and superficial papillae; not irides-
cent UNAEIWALET .........covuceiivimnsiesirnremenisnrirenses Mastocarpus stellatus (Plate )ﬁ)

28(27) Stipe cylindrical or flattened, not channelled, margins not thickened; basal
disc to 20mm diameter; papillae absent; iridescent under water when healthy..

....................................................................................................... Chondrus crispus ( P{g fr. M}
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29(27) Plants less than 30mm high, stipe to IOTI/nm long, frond undivided; cystocarps

large to 2mm diameter); rare, southwest coasts.
........... Meredithia microphylla (Plate ﬁ fo
29(27) Plants more than 30mm high, stipe absent or short (2-3 mm), frond simple or

divided; cystocarps small (less than 2mm diameter) 30
30(29) Frond gelatinous . . 31
30(29) Frond membranous to fleshy, but not gelatinous or SHPPery .........ccceveerruciseens 34
31(30) Colour brownish or greenish red; cortical cells not in distinct fascicles; local,

southern England Grateloupia doryphora (Plat ?
31(30) Colour pink to rose-red; cortical cells in distinct fascicles 2
32(31) Blade cylindrical or slightly compressed; plants to 25mm long; subtidal

(known only from Northumberland) .................... Platoma bairdii
32(31) Blade flattened, to 140mm long, often marginally proliferous; deep pools to

Subtidal, WESLEIM SHOTES ........covierineerereiirreinerr et estess s ssasetessasesesasssssaensons 33
33(32) Plant multiaxial; frond irregularly dichotomously branched, not leaf-like; 300- 5

50Q{M thick; gland cells and hair cells absent... Platoma marginifera (Platg@) Mo
33(32) Plant unmarked; frond not dichotomously branched, leaf-like, 2-4mm thick;

glands and hair cells present..........oocoreinnennnn: Schmitzia hiscockiana (Plat ? 53
34(30) Frond thick (more than 30({m), fleshy but not slippery 35 nut D
34(30) Frond thin (less than 25Q@m), membranous, slippery .... 36 Matre
35(34) Fronds dark red, usually entire, with tapered base and no distinct stipe;

winter-fertile, perennial, cystocarps fully immersed, tetrasporangia cruciate; 8

common, Widespread ..........cmemmimesinsearesnns Dilsea carnosa (Plate
35(34) Fronds-brownish red, frequently split, stipe present; summer annual, cyst

carps raising surface, tetrasporangia on a crustose life-history stage; Y

occasional, southern and western shores ............... Schizymenia dubyi (Plate/6)
36(34) Frond strap-shaped, simple or with strap-shaped segments or proliferations;

cystocarps nearly always present (small, scattered), tetrasporangia on a crus-

tose stage; medulla of sparse filaments without stellate cells .........cccocnvcininenn,

............................ Halarachnion ligulatum (Plani@)

36(34) Frond strap-shaped, ovate or linear lanceolate, simple or with wedge-shaped

segments or proliferations; cystocarps scattered or in sori, tetrasporangia

St

scattered; stellate cells present in medulla .............. . 37
37(36) Plants soft and elastic, easily squashed; blades linear-lanceolate, erect fronds
arise from filaments Halymenia latifolia (Plate/)

37(36) Plants tough not easily squashed, blades triangular or ovate/obtuse, irregular-
ly lobed; erect fronds arise from a diSC ......c.cccovvecrerneecrninerennnee .38
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38(37) Blade not thickened at base and margins; cells readily dissociating with dilute

hydrochloric acid.........veerneencesessisssssssisenisenes Kallymenia reniformis (Plate ).9)' o
38(37) Blade thickened at base and margins; cells not readily dissociating with dilute
hydrochloric acid S 39
39(38) Marginal proliferations present, midrib absent; very rare, subtidal, Cork
HAarbDOUT .......cuvveirenneerrisssnnmessseseassssesiessisoasd Cryptonemia hibernica (Plate ﬂs 66
39(38) Marginal proliferations absent, midrib present in lower parts; known only as a
drift specimen from HErm .....ooevvevivnninnciecnnennas Cryptonemia seminervis
SECTIONF
1 Cells embedded in jelly-like matrix 2
1 Cells not embedded in jelly-like matrix 3
2(1) Cells blue-green, branching irregular; in brackish water
Chroodactylon ornatum
2(2) Cells reddish violet to lilac, branching forked, not in brackish 7
water ... . Stylonema alsidii (Plate 35) &
3(1) Plastids numerous; branching opposite; alternate or secund; tetrasporangia
tetrahedral; plants with unicellular disc-ended rhizoids 4
3(1) Plastids one or few; branching never opposite; tetrasporangia (if present)
cruciate; without unicellular disc-ended rhizoids 5
4(3) Ramuli regularly opposite; tetrasporangia solitary, terminal on ramuli; epi-
phytic (particularly Laminaria stipes) ............. Ptilothamnion pluma (Plateﬂ’s Fo
4(3) Ramuli never opposite; tetrasporangia in groups, lateral; epilithic, very
rare Spermothamnion mesocarpum
5(3) Plant almost entirely within plant or animal hOSt ..........ccenieiicinninncisnnes 6
5(3) Plant entirely or mainly superficial on substrate w11
6(5)  Within animal ROSE ... sssssnsrsssssses 7
6(5)  WIthin PIANt ROSE «..ocvimiivccrnsernne et ettt s s s saas s st
7(6) Prostrate filaments laterally adherent, forming monostromic plate ....
7(6) Prostrate filaments not adhering to form monstromatic plate ...........cccvveenennn.
8(7) Plate cells isodiametric, 10-13n diameter, cell walls smooth; endozoic in
perisarc of hydroids, intertidal Audouinella infestans
8(7) Plate cells at least twice as long as wide, cell walls corrugated; endozoic in
bryozoans, subtidal........cccceevcrcserssanians Audouinella membranacea (Plate )4 4 €
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9(7)  Cells regularly cylindrical to barrel-shaped, 6-25ukn long, 6-13um wide .............
............. Audouinella endozoica
9(7) Celis very variably shaped, some curved, twisted, deeply divided or forked ......

10(6) In Gloiosiphonia capillaris, filaments mainly deep in host; tetrasporangia 18-

3Qin diameter Audouinella brebneri
10(6) In Heterosiphonia plumosa, filaments mainly in walls of outer cells of host;

monosporangia 6-Tdn diameter Audouinella endophytica
11()8), Base of plant a single cell (from original spore) only 12
11 Base of plant multicellular, filamentous or pseudoparenchymatous ............... 17
12(11) Axes of five or fewer cells, terminating in hair; on Sporochrnus and

Carpomitra Audouinella rosulata
12(11) Axes of more than five cells, or if not so then without terminal hair .............. 13
13(1}') On Alaria, about 1mm high Audouinella alariae
13(14) On various algae, about 35¢um high . 14
14(13) Growing on Porphyrat SPP. ........ecveeeresevnsrriessessssssssmsssesssnssssisses 19
14(13) Growing on algae other than Porphyra spp. ..........evveesenireenns 16

15(14) Cell diameter 4-§m; known only from England ......Audouinella battersiana
15(14) Cell diameter 7-90n; recorded from Ireland (Galway) ...............cooereeesssnncene
............... Audouinella rhipidandra
16(14) With single axis per basal cell; one plastid per cell ..Audouinella microscopica
16(14) With up to six axes per basal cell; one to several plastids per cell ......................
................ Audouinella parvula
17(11) Plastid a distinct spiral band; epiphytic, subtidal .......Audouinella efflorescens
17(11) Plastids not a distinct spiral band; on various substrates, intertidal and

subtidal 18
18(17) Prostrate system secondarily developed, growing into host tissue .................. 19
18(17) Prostrate system not penetrating substrate ..... .20
19(18) Original spore recognizable as large swollen basal cell of erect axis, on

Helminthocladia, Dudresnaya and Dasya ................... Audouinella corymbifera

19(18) Original spore not distinct from other cells of erect axis; on Nemalion .............
............................ Audouinella nemalionis

20(19) Erect axes with few or no branches 21
20(19) Erect axes profusely branched ...........ccceeenrerenrennans 22
21(20) Prostrate system of loosely entangled filaments, not forming disc; on

PIANLS oo canerns Audouinella sparsa

21(20) Prostrate system of tightly compacted filaments, forming sheet or disc; on

plants or animals ... Audouinella spetsbergensis (Plate }4 48

....... Audouinella membranacea (Plate Z) 48
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22(20) Cells with several distinct small plastids, no pyrenoids
Audouinella purpurea (Plate )')’
22(20) Cells with single large plastid (sometimes fragmented) .. 23
23(22) Plastid axile Audouinella secundata (Plate ,lff 48
23(22) Plastid parietal 24
24(23) Cells markedly narrower in upper part of erect axes (4-5um diameter) ............
.Audouinella saviana
24(23) Cells of uniform diameter in upper and lower parts of erect axes.........cc...... 25
25(24) Plastids with very distinct pyrenoid; plants characteristically fringing Palmaria

frond Audouinella daviesii (Plate 1) 4§
25(24) Plastid with no obvious pyrenoid Audouinella caespitosa

SECTION G

1 Filaments unbranched ... s 2
1 Filaments branched ... 4
2(1)  Colour blackish purple; filaments attached by rhizoids, becoming multiseri-
ate; often forming mats, upper interjdifal rocks, winter and early spring.............
.......................................... Bangia atropurpurea (Plate m 85
2(1) Colour red; filaments attached by expanded basal cell or disc, becoming
multiseriate; interdial and subtidal, usually on plants or animals, not markedly

seasonal .... —— N W 3
3(2) Uniseriate below, multiseriate above; forming a ribbon one cell thick; rare,
southern England Erythrotrichopeltis boryana

3(2) Uniseriate, or multiseriate with cells radially arranged; common widespread...
Erythrotrichia carnea (Plate 43) &5

4(1) Branching at least in part opposite or whorled 5
4(1) Branching alternate or forked, never opposite or whorled ........o.vinicrncnnces 18
5(4) Branches or ramuli whorled .............. 6
5(4) Branches or ramuli opposite, in tWO FOWS .........c..... 12
6(7) Ramuli mostly forked T 7
6(7) Ramuli simple or irregularly branched ... 10
7(6) Colour dark or brownish red; whorled ramuli crowded, giving shaggy appear-
ance ceeve st n s R

7(6) Colour rose-red; whorled ramuli widely separated except near apex

48
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8(7)  Plant robust, dark red, to 250mm long; on rock, widespread................
................. Halurus equisetifolius (Plate# ¥5
8(7) Plant gelatinous, brownish red, to S0mm long; on plants, rare, southern

England Crouania attenuata
9(8) Main branching forked; cells often club-shaped; on plants, rare, intertidal,

southern England ..........cciciecscnenscinnennnecncancs Griffithsia barbata
9(8) Main branching opposite or alternate, cells cylindrical; on rock, mostly subti-

dal, frequent Sphondylothamnion multifidum (Plate yé Fo
10(6) Whorled branchlets simple, sometimes forming discoid rhizoids; tetrasporan-

gia sessile, tetrahedral Antithamnionella spirographidis
10(6) Whorled branchiets themselves branched; tetrasporangia stalked or sessile,

cruciate 11
11(10) Ultimate branching featherlike (ramuli in pairs or fours); secretory cells

adjoining two or three cells Antithamnion cruciatum
11(10) Ultimate branching comblike (ramuli on upper sides of branchlets), secreto

cells adjoining parental cell only ............... Pterothamnion plumula (Plate 723

) Height usually less than 15mm; tetrasporangia usually terminal on ramuli;
often forming velvety patches on Larninaria stipes........c...ouunnenn....
= ...Ptilothamnion pluma (Plate % 76
12()A) Height usually more than 20mm, tetrasporangla lateral; in dense tufts on rock
or on other plants . 13

13(12) Branchin 1rregular or irregularly o oppasﬁe, not whorled}sgtrasporangia

cruciate, oocasmnally tetrahedral 16
14(13) Ramuli secund above; rare, southern England.....Spermothamnion irregulare
14(13) Ramuli always opposite................... 15
15(14) On muddy rocks, ramuli short, spinelike; rare, southwestern England...............
Spermothamnion barbatum
15(14) On plants, ramuli elongate, spreading; common and widespread.......co.....oouuvnni.
T T T A e o e e Spermothamnion repens (Plate )‘6 ‘7'@
16(13) Branchlets simple; gland cells absent Antithamnion floccosa
16(13) Branchlets bear ramuli; gland cells present 17
17(16) Ramuli in one plane; tetrasporangia sessile; on northern coasts (Scotland)......
........ Scagelia pylaisei (Plate,% +3

17(16) Ramuli in same plane; tetrasporang:a stalked; widespread ..........coveervcnniniinns

13(12) Branchingegularly opposite or whorled)te %ways tetrahedral.14 V4 6

18(4) Branching alternate, comblike or irregular 19
18(4) Branching fOrked ........c..comiereerinmmirmsisessssssssesssssssssss s s ssssssssessassssssseses 27

Antithamnion piumulafﬂe&o—&l’ 67
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10 BRITISH SEAWEEDS

19(18) Small refractive vesicular cells present above each axial cell; tetrasporangia
(winter-produced) intercalary .......oieiens
................................. "Traiiliella” life-history stage of Bonnemaisonia hamifera CP.E,Q,(-;: 4’{'))
19(18) Small refractive vesicular cells absent, tetrasporangia not intercalary ........... 20
20(19) Branching irregular or comb-like ..... 21
20(19) Branching featherlike 22
21(20) Epiphytic/endophytic; erect filaments from colourless rhizoids penetrating
deeply into host (Ralfsia); rare Erythrotrichia welwitschii
21(20) Epilithic or sand-binding; erect filaments from creeping prostrate filaments;
common Audouinella floridula (Plate/i) 49
22(20) Epiphytic; tetrasporangia lateral on inner sides of ramuli, polysporangia
absent 23
22(20) On rock; tetrasporangia terminal or lateral, polysporangia often present.....24
23(22) Cells near tips more than 3QGin diameter, multinucleate; often in T
estuaries Callithamnion roseum (Plat 2}5 T2
23(22) Cells near tips less than 2Qm diameter, uninucleate; often on Codium sp haer e
Callithamnion byssoides (Plat T2
24(22) Plant stiff, ultimate branches featherlike distally but often bare towards :
tetrasporangia on inner sides of ramuli ........ Pleonosporium borreri (Plate ﬁﬁ) >
24(22) Plant flaccid, ultimate branches not markedly bare towards bas%etrasporan-
gia terminal or lateral ............. e 25
25(24) Branching irregularly alternate, not obviously in one plan@etrasporangig,
sessile on inner side of ramuli .........ccccoveeeicnsd Callithamnioii roseum (Plat: F2.
25(24) Branching regularly alternate, very largely in one planE',: tetrasporangia on tips
of ramuli f T
26(25) Tetrasporangia clustered; plant to 75Smm long, featherlike branching very
regular ... et b s SRareeteaeseies Compsothamnion thuyoides Cﬁm 75)
26(25) Tetrasporangia solitary, plant to 100mm long, branching not very regularly
featherlike ... etateesessnsant e ST Compsothamnion gracillimum
27(26) Axes clothed in short, forked branchlets, axial cells to 20@311 diameter; M ¢ g
reproduction by stalked, solitary, axillary mOnoOSpoOres..............
................ Monosporus pedicellatus (Plate m "
27(26) Axes nost so clothed, axial cells to more than 30@111 diameteé?nonospores (:: g 1o

=73

—

(o
g [3
T

not produced ... 28
28(27) ial cells strongly club-shaped, ultimate cells bead-like, branching wide- 75
" angled Griffithsia corallinoides (Platey)
28(27) Axial cells cylindrical or slightly club-shaped, ultimate cells not beadlike,
branching narrow-angled veneeneesescesne TR 02 ob VRSB pe e enen 29
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BRITISH SEAWEEDS
# 4
SECTIONI
!
Frond an unbranched filament, often single row of cells in part, cells with
single central star-shaped plastid 2
Frond branched, plastids various 4

Colour blackish-purple, filaments to 150mm long, with rhizoidal basal out-
growths; often forming fleecy mat on rock, wood, etc. at high tide level,

autumn to spring Bangia atropurpurea (Plate ,’ﬁ) %
Colour rose to red, filaments to 40mm long, without rhizoidal basal outgrow-

ings, on plants and animals, as scattered filaments, tufts or fringes.................. 3
Filament a flat ribbon distally, to 80@11 thick; rare, south coast .......c.ccccoereneee
.Erythrotrichopeltis boryana
Filaments cylindrical distally (uniseriate below); common and

widespread Erythrotrichia carnea (Plate #7) 35
Plants with pigmented monosiphonous lateral ramuli; apical tufts of colour-

less hair-like ramuli absent w5
Monosiphonous pigmented ramuli absent; apical tufts of colourless hair-like

ramuli present e 11
Ramuli whorled; tetrasporangia zonate, on lateral ramuli; cystocarps &8
naked Dudresnaya verticillata (Plate Jﬁ

Ramuli alternate; tetrasporangia tetrahedral, immersed in branchlets or

crowded on special swollen branchlets (stichidia); cystocarps enclosed in

protective structures ....... 6

Main axes vﬁicorticatef{ throughout, usually seven pericentral cells; tetraspo-

rangia immersed in branchlets ...........cc.c... Brongniartella byssoides (Plate 80
Main axes corticateg, at least below, usually five or nine pericentral cells;
tetrasporangia in stichidia........c.ouuveivsininans 7
Branching all in one plane; corticating cells typically in alternate rings of long

and short cells; nine pericentral cells ......... Heterosiphonia plumosa (Plate BO
Branching in all planes; corticating cells not regularly arranged; five pericen-

trAl CELIS ....ovoviiriniremsrsssrrasassirsse s renans e}

Axes ecorticate above; ramuli long, narrow, tapering to sharp point; stichidia

with long pointed apices; very rare, southern coasts ............ Dasya corymbifera

Axes corticate throughout; ramuli with blunt apices; stichidia blunt or with

ShOTt POINEEA APICES .....cviecrrirririice et seseseressssesensenes 9

hag o

/-/
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9(8) Frond purple; stichidia long, narrow; subtidal, on muddy rocks, very rare,

southern coasts I Dasya ocellata
9(8) 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 dlameter, stichidia not poeinted;

subtidal, rare, SOUthErn COASES .......c.cvmririrnrinersresrsrsessressesesseeaens Dasya punicea

10(9) Plant crimson or brownish in colour; ramuli to 2QTIHI diameter; stichidia with
pointed apex; intertidal or subtidal, occasional, southern and western

coasts Dasya hutchinsiae (Plaﬁ
11(4) Height to 1mm only; reddish-violet; cells in two to many irregular rows i
gelatinous sheath, often single row of cells at filament tips rare, south

DeVON ...oceniiririinerinsenisassrennns S Goniotrichum cornu-cervi
11(4) Height usually much more than 1mm; colour various; structure polysipho-

nous, without single rows of cells at apices 12
12(11) Plant obviously flattened or compressed in one plane 13
12(11) Plant not flattened or compressed or branched in one plane........oevuieeivenes 15
13(12) Plant feather-like; ecorticate; eight or nine pericentral cells...........cceeverrerenens 14

13(12) Plant tufted, corticate; ten or more pericentral cells
........ Pterosiphonia complanata (Plate ﬂﬂ)

14(13) Erect axes simple or once or twice divided, frond linear; dark-red-purple in
COLOUT.....cuerriirrircsrtenctsnne et Pterosiphonia pennata
14(13) Erect axes much-branched, frond not linear; reddish-brown
........ Pterosiphonia parasitica (Plate #)
15(12) Three pericentral cells; minute gland cells present
*Falkenbergia rufolanosa” life history stage of Asparagopsis armata (Plate )

15(12) Four or more pericentral cells; gland cells absent 16
16(15) Cortication absent, even at extreme base 17
16(15) Cortication present, at least basally .........cccvricriniiseenenneensensinsenenns 31
17(16) Four pericentral CEllS ...ttt essassssrenes 18
17(16) More than four pericentral Cells...........ovrinriminiiininisnes e enanee 21
18(17) Erect axes little branched, to 30mm high, arising from prostrate rhizoidal
branches; on sand-covered rOCKS ... senssssseresessesnes 19
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 snmple or w1th few ramuli; rare, known

82

32

only from Cork Harbour ......c.ccccoureinnnnns Lophosiphonia subadunca (Plate (’) 34‘

19(18) Colour reddish brown to brick-red, erect branches alternately or unilatera
branched; frequent and widespread ...........ccoecvinininnn Polysiphonia macrocarpa

ARV
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4 BRITISH SEAWEEDS

20(19) Colour grey-brown, on muddy rocks and on plants; rare, southeast England....
Polysiphonia insidiosa
20(19) Colour dark-red to browmsh red; in various habitats, common and wide-
spread ..Polysiphonia urceolata (Plate 38
21(17) Five or six pericentral Cells........coovuviniiiinsnniirnneens 22
21(17) More than six pericentral cells ............... 23
22(21) Base discoid, erect fronds much branched,; five pericentral siphons; single
specimen recorded from Kirkcubrightshire .............. Polysiphonia richardsonii
22(21) Base of branched creeping rhizoids; erect fronds simple or with few ramuli;
four to six pericentral cells; very rare, known only from Cork Harbour .............
.................................. Lophosiphonia subadunca (Plate ¥8

23(21) Eight or nine pericentral cells 24
23(21) Ten or more pericentral cells ...........curcmnncnin. 27
24(23) Branching forked; with tufts of colourless hairs (trichoblasts) at apices......... 25
24(23) Branching featherlike; trichoblasts absent 26

25(24) Colour brick-red (darkening on drying); all branching forked, ramuh not
narrowed at base; deep subtidal, rare southern coasts..Polysiphonia furcellata
25(24) Colour dark red to black; smaller branches alternate, ramuli markedly nar-

rowed at base; occasional, widespread ............coovvureconiiserens Polysiphonia nigra
26(24) Colour dark reddish-purple; on sand-covered rocks, very rare, southwestern
England Pterosiphonia pennata

26(24) Colour deep red, on rock or other algae, occasional widespread ...

Pterosiphonia parasitica (Plate ;ﬂ)

27(23) Erect fronds simple or with few ramuli; twelve to eighteen pericentral cells;
extensive stoloniferous prostrate system; forming mats on sand-covered rocks,

very rare, SOUthern Coasts..........rerne. Lophosiphonia reptabunda (Plate AZ')
27(23) Erect fronds freely branched; stoloniferous prostrate system absent; on var-

i0US SUDSLIALES.. ..o .28
28(27) On Ascophyllum (or Fucus spp.) in dense brown tuﬂs mldndal common,

widespread ..., Polysiphonia lanosa (Plate #)
28(27) On rock, stones or shells; lower intertidal or subtidal, occasional to

£ | (OO OO OO OOV P R 29

29(28) Pericentral cells twenty or more; very rare, known only from Guernsey ............
.............................. Polysiphonia opaca
29(28) Pericentral cells fourteen or fewer .........ocovveiicnns 30

84

34

32
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30(29) Articulations of main axes 1.5 diameters long, ramuli not tapered at base;

colour red-brown; rare, southwest coasts .........c.cceevnenes Polysiphonia simulans
30(29) Articulations of main axes 2-3 diameters long, ramuli tapered at base; colour

dark red to black; occasional, widespread ............ccccvcrneinnne Polysiphonia nigra
31(16) Plants corticate only at the base 32
31(16) Plants corticate throughout main axes .. 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 ........ Polysiphonia denudata

33(32) Twelve to twenty pericentral cells; base rhizoidal; common, widespread ..........
.................. ..Polysiphonia nigrescens (Plat;‘,z?)
34(31) Ramuli short, spinelike; trichoblasts absent; less than six or more than eight
PETICENLIALS ..couctiivrrcritrieris ettt e st as sttt st b s s e 35
34(31) Ramuli slender, elongated, forming tufts; trichoblasts often abundant
(sometimes seasonal only); six to eight pericentrals W

35(34) Frond markedly compressed; five pericentral cells; rare, .........corvcverveneniianes

84‘ ey e f "A\(O'}(Af’%‘

Polysiphonia brodffei (Plateﬂ}ﬁ Sy L v

.............. Pterosiphonia complanata (Plate fﬂ) 5

35(34) Frond cylindrical; eight to twelve pericentral cells; occasional to frequent........
36
36(35) Branching narrow-angled, featherlike with short branchlets in two very regu-
JAF TOWS .cocrinnrniiinsesesceemsossemssissasasassssssense Pterosiphonia thuyoides (Plate
36(35) Branching wide-angled, branchlets very short, in two irregular rows..................
Polysiphonia fruticulosa (Plate #)
37(32) Plant at least in part cartilaginous; bright crimson, markedly seasonal (spring
and summer); branches often tapered at base and apex; common, sandy and
gravelly Shores ... Polysiphonia elongata (Plate
37(32) Plant flaccid, straw to violet, not markedly seasonal, not tapered at base;
occasional on rocks, stones and other plants .................. Polysiphonia violacea

SECTION SECTION/J /

1 Main axes not obviously constricted at intervals ... 2

1 AMonin avac A hrnnshac nhiraclhr snnctrictad at intar
i Advaczian W\Va ullu \llull\rllwﬂ AVA A BPAVITT ] J WASALTLL IWE WA WL AL,

# B2
g2

H

i



A1)
2(1)
32

3(2)
43)

4@3)

53)

5G3)

6(1)

6(1)

7(6)

76)
8(7)
8(7)

BRITISH SEAWEEDS

Plant very gelatinous; bright crimson; axes and branches with single central
filament initially, later hollow; summer annual .
....................... Gloiosiphonia caplllans (Plate '1% 03
Plant not markedly gelatmous colour various; without a single axial filament

at any stage . 3
Base discoid 4
Base rhizoidal or of stolons —-—1

Discoid base large (to 20mm diameter); branching sparse, mainly toward the

base; colour pale yellowish to purple; frond becoming tubular; common.........
Dumontia contorta (Plate {/) 6@
Discoid base small; branching variable but often pinnate and profuse; colour
bright pinkish red; branchlets spindle-shaped; frequent
..... Lomentaria clavellosa (P!ate#) Kai
Plant sma]l (to 40mm) from creeping stolons; fronds flattened, ovate; crim-

son; on rock and Laminaria holdfasts, occasional

.Lomentaria orcadensis (Plate #) *i
Plant large (to 250mm), from much-branched rhizoidal base; axes cylindrical

with crowded spindle-shaped branchlets; brownish-red to olive-green; on

rocks and Stones, COMMON .....occveveversmirerescnns Gastroclonium ovatum (Plate #) ?-I
Plant constricted at irregular intervals, segments sometimes flattened; grow-

ing at upper intertidal level; plants small (to 20mm high); blackish-purple,

with creeping stolons; frond not truly hollow...Catenella caespitosa (Plate #) ¥
Plant constricted at regular intervals; segments swollen; growing at lower
intertidal or subtidal levels; plants red in colour; base discoid or of creeping
filaments; frond hOHOW In Part .......c..cccceeivviimrineninieonieiie e ecsssissesesensesassnes 7
Colour purplish; recurved branches attaching to substrate and forming sto-

lons; forms polysporangia with 8-12 spores; rare, southern England and

Channel ISIands ........co.cocvereeenmrerscressecisasin Gastroclonium reflexum (Plate 76) 71
Colour pink to brown-red; branches not obviously recurved; tetrasporangia
PIOAUCEA ....oovvvrrieiienissresuinsiess s sensssesasstsessesassesssasses 8

Base a small disc; axes slightly constricted; cystocarp without opening ..............
......... ..Chylocladia verticillata (Plate Z) #
Base rhizoidal, creeping; axes slightly or strongly constricted; cystocarp with
opening (ostiole) GG 9
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5(2)
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RHODOPHYTA KEYS 7

Frond gelatinous; pinkish-red; axes slightly constricted; nodal diaphragms

present; on algae, southern and western coasts ....Champia parvula (Plate T
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 ....Lomentaria articulata (Plate #) H

SECTION K
Plant multiaxial (apex of several cells) 2
Plant uniaxial (apex a single cell) .........cvuuinrinnnes S
Frond simple or forked, often repeatedly ......... 3
Frond with well-marked main axis bearing lateral branches ........c.ccocvevevnenann 5

Colour brownish-purple; frond soft and spongy; often simple or forked from
near base only, outer cells small, coloured; on rock or shells, lower intertidal,

exposed shores ............. Nemalion helminthoides (PLQ&_, 5l )
Colour clear pink to brownish-red; frond relatively firm; regularly forked;

outer cells large, colourless; on stones or shells, subtidal sandy shores ............ 4

Frond turgid, 2-4mm wide; central filaments distinctly visible in pressed 5]

specimens; pink in COlOUT.......c.covcveenmiinnniassrenens Scinaia turgida (Plate

Frond not turgid, 1-2-(3)mm wide; central filaments not visible; brownish-red 5

0k COLONE v ovesssnsameisisissasiasenssinssarisiomsnsinnsumsiaassis saodsas siuns Scinaia forcellata (Plate '

Ultimate branchlets numerous, short, wide-angled; axial cells large, rectangu-
lar, giving rise to repeatedly forked lateral filaments of much narrower cells
with terminal hairs; colour pale reddish-brown; widespread but sporadic ......... 5|
T Helminthora divaricata (Plate j)
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

COASES covvciiiiisiei et crena bbb s sasses 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..Crouania attenuata
Colour bright red to crimson, plant to 300mm long, whorled lateral filaments
spreading with terminal cells not curved tetrasporangia stalked and zonate or
absent - - 7
Main axis soon appearing polysiphonous; tetrasporangia stalked, zonate .........
................... Dudresnaya verticillata (Plate /ﬁ 68
Main axis never appearing polysiphonous; tetrasporangia absent .....c.ouverns 8




8 BRITISH SEAWEEDS

8(7) Main axis markedly broader than branches, usually naked below; irregularly
feather-like branching; axis becoming hollow; terminal cells of lateral fila-
ments angular, compacted ...........cceuvinecenns Gloiosiphonia capillaris (Plate

8(7) Main axis 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___—}

9(8) Plant more than 100mm tall; main axes and branches clothed throughout with
spindle-shaped ramuli, 1-4 mm long; central filament surrounded by large,
colourless isodiametric cells; locally common, southern and western coasts ...

................................ Naccaria wiggii (Plate 7{ =

9(8) Plants less than 100mm tall; main axis not clothed with short spindle-shaped
ramuli; central filaments surrounded at maturity by narrow, down-growing

filaments; very rare, SOUthETN COASES. ... eeemreenrenrerrsnrmrssrseasssnnes 10
10(9) Cystocarps developing equally all round axis; main axis not constricted;
terminal cells of lateral filaments beadlike, to 1§ diameter.......uermeessns. bt ot
Atractophora hypnoides (Plate /S 52,

10(9) Cystocarps developing umlaterally, main axis constricted; terminal cells of

lateral filaments cylindrical, S-Tpfn diameter 11 Waest
11(10) Axial whorls of four determinate branches .............. Calosiphonia vermicularis
1.1(10) ‘A)nal whorls of three determinate branches ...Schmitzia neapolitana (Plate ]55(
(‘I‘hesc two species are difficult to distinguish apart), ————4 ) =
SECTION L
1 Base rhizoidal, plants often forming entangled Mats .........c.cc.oeremmmrercennerrrenernns 2
1 Base discoid or spreading, individual plants diSCrete ............coovrveeniivcrerrirrnnind 9
2(1) Plants small (to 20mm Jong), black-purple, frond with beadlike segments,
branching in all planes; tetraspores zonate; at upper shore levels...........o.ovunn. H
........................................ Catenella caespitosa (Plate e o

2(1) Plants often more than 20mm long, deep red to red purple, frond not seg-
mented, branching irregularly featherlike, or forked; tetraspores cruciate or

tetrahedral; at various ShOre-1evels ........ioorerieneernnrensensmsssnssss 3
3(2) Branching forked, ramuli spinelike or pincerlike; tetrasporangia tetrahedral,
rare, south and western coasts ...........coo....... Microcladia glandulosa (Plate ),’J) 4
3(2) Branching featherlike or irregular, ramuli spinelike or spathulate, not pincer- fes

like; teLraspOATangia CrUCIAE .........o.vcirmoeeesreremssiinrennsssssss st st s sas s sesend 4
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4(3) Frond cylindrical or only slightly compressed, narrow (1Imm or less)
4(3) Frond compressed, relatively broad (2mm OF MOTE) ...coiciuimasuimmsisimmmussssnseasanss
5(4) Plant cylindrical or slightly compressed throughout; cortical cells small (3. 5
@1), sharp boundary between central and cortical cells; tetrasporangia
formed in elongate stichidia and regularly arranged, subtidal, epiphytic on 5
maerl Gelidiella calcicola (Plate
5(4) Plant cylindrical or slightly compressed, ultimate ramuli spathulate; cortical
cells larger (7-11.50t¢m); indistinct boundary between central and cortical ?
cells; tetrasporangiaformed on oval bladelets and randomly arranged; inter-
tidal in crevices or as underflora .........ccviiininines Gelidium pusillum (Plate‘f) 50
6?6 Plant arising from small conical holdfasts; branching pinnate; medulla with a
single prominent axial filament: tetrasporangia absent from upright plant;
southern England (Scilly L) w..ocoemicinniiciinian Pikea californica (Plate 50
65}3 Plant arising from peg-like hold fasts or from a prostrate system, attachedd by
tiny discoid holdfasts; irregularly pinnately branched; medulla without promi-
nent axial filament; tetrasporangia present on upright plant; widespread .......
7(6) Main axis branched from near base .................... Gelidium latifolium (Plate J) §0
7(6) Main axis and main branches bare for lower quarter or more ..........ceeeerennnas 8
8(7) Fronds deep red; outline of frond parallel sided; distal ramuli numerous,
short, spinelike; internal rhizoids in a narrow subsurface layer; very rare,
south Devon and Corwall ..........cccccneinuirenninies Gelidium sesquipedale (Plate 25 50
8(7) Fronds dark purplish-red; outline of frond triangular; ramuli few, spathulate;
internal rhizoids in centre of frond; frequent, widespread .......c.covevuveeeineveisenrenns.
............ Pterocladia capillacea (Plate ) 50
9(1) Branches spirally arranged, some modified into hooks ...........ccccecevvrenrvecrcerennn,
................................................... Bonnemaisonia hamifera (P[a,ll 52-)
9(1) Branches emerging all in one plane, none forming hooks ..........cceveuiervanesens 10
10(9) Ultimate branchlets comblike .................. Plocamium cartilagineum (Plate’ 20) 00
10(9) Ultimate branchlets forked or pinnate .
11(10) Branching fOrKed ..........cocvevuiimrmnerimrcrinrenensereernressesecreecssisessescssessmsensissssine
11(10) Branching regularly or irrengularly pinnate
12(11) Colour purple to purplish-red; no distinct apical cell; tetrasporangia cruciate..

12(11) Colour bright to brownish red; apical cell distinct; tetrasporangia (where

Frpepnt\ tetrahedral . T .
13(12), Frond thick, flat, to 300mm long, segments to 12mm w1de cystocarps
arpe, prominent, sessile; rare, known only from south Devon ..
........................................................................... Gracilaria multlpartlta (Plateﬁl) bo

M‘- Cres

Ml( =]
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13(12) Frond cylmdncal to compressed, less than 100mm long, segments to 2mm o~
broa?qrslocarps sunken or absent ..... . 14 r X

14(13) Frond soft and gelatinous, compressed, with one or two du:hotom:es, base a |
small disc; cystocarps sunken; very rare, southern and western coasts ..............

................. Grateloupia dichotoma (Plate 56

14(13) Frond tough and stif! f only apices compressed, several to many dichotomiés;

base a spreading disc; cystocarps unknown; rare, widespread ............ccooonn... &
Gymnogongrus griffithsiae (Plate 2) &2~
15(12) Branches fringed with small lateral prollferanon@etmsporangla ( Vo

unknown Sphaerococcus coronopifolius (P!ate)%) 60 :
15(12) Branches not fringed with lateral proliferationg tetrasporangia tetrahedral..16
16(15) Narrow winglike monostromatic margins to frond usually present, veins ¥

present; widespread and common............cv... Membranopters alata (Plate
16(15) Monostromatic margins absent; very rare, subtidal, northern coasts...................
............. Pantoneura angustissima (Plate ]'ﬂ) ‘-f@

!

17(12) Ramuli short, spinelike, NUMEIOUS ...........cocooeereeeemreemrerrennn. 18
17(12) Ramuli, if present, blunt, spindle-shaped, few ... 21
18(17) Fronds soft, pale crimson; ramuli long and short, alternating regularly; cysto-
€AIPS SLAIKEA ..ooovueririmnreiiseissens sttt et ess s e eea et 19
18(17) Fronds tough, dark crimson or brownish-red; ramuli irregular; cystocarps
SCSSIIE yvosynsssssssngsrmenssnsmssmesnresenossvsvaysesic ioniisbsa eGSR i 20
19(18) Gametangial plants dioecious; cystocarps ovoid, antheridia elongate (Imm
long, 3 wide); rare, Cornwall........ooooovevieenrrnnninnn, Bonnemaisonia clavata Mat re
19(18) Gametangial plants monoecious, cystocarps spherical, antheridia oval (less .
than 1 diameter); occasional and Widespread .............o.vrmmmncscssressessinn: Mt

................... Bonnemaisonia asparagoides (Plate jﬁ 52

20(18) Plant small (to 40mm high); bright crimson; branching rather narrow-angled;

frond typically flat, fan-shaped; locally frequent, northern and eastern b

COBSES 1vnrererrersnrissscornsanseasuinansasassaesssesesssnsrsssnsssenes Callophyllis cristata (Plate £0) bo
20(18) Plant larger (to 150mm high); brownish-red; branching very wide-angled

(almost right-angled); frond bushy; very rare, southern Devon and Channel

ISIANMS....cooonirirecrnteere s e e srn s e Gigartina teedii
21(17) Frond terete or somewhat compressed; translucent pink, brittle; very rare

known only from the south coast..........cccreeuneeerenn.. Gracilaria bursa-pastoris
21(17) Frond compressed to flattened; dark purple-red to purple-brown, not brittle,

CATtAZINOUS. ...t vt sssssssssscsssaseees g
22(21) Apical cell in depression at blunt tipe of branch; base a spreading disc; often

forming flattened rosettes; stunted turf-forms on wave-exposed shores ........... g




RHODOPHYTA KEYS 11

.............................................................................. Laurencia pinnatifida (Plate 12’3 3l
22(21) Apical cell not in depression, branch tips pointed; base a well-defined disc;
lower intertidal pools to subtidal; neither rosettes nor turf-forming............... 23
23(22) Deep purplish-red fronds; branches with deeply incised margins, segments
with large alternate teeth distally; locally abundant in northern Britain .........,.. 3
........................ Odonthalia dentata (Plate
23(22) Dark purplish-brown fronds; branches and branchlets tapered at base and
apex, not toothed; local, southwestern England and Wales ........cccccccveneinnnns
................... Grateloupia filicina (Plate §8)...24
24(23) Plant large (to 750mm long), branching abundant and proliferous.......£............
...................... Grateloupia filicina var. luxurians
24(23) Plant small (to 120mm long), branching common
............. ....Grateloupia filicina var. filicina
SECTION M
1 Apices of main branches very blunt or CONCAVe .........ceimicnniiereiensesrencens 2
1 Apices of main branches pointed . 5
2(1) Ultimate ramuli short, firmly attached, not markedly tapered at base ............. 3
2(1) Ultimate ramuli usually long, readily detached, markedly tapered at base ......4
3(2) Brownish to yelowish-red; brittle; ramuli wide-angled, spiral and opposite;
with refringent cells in cortical cells; usually epiphytic .....
........ Laurencia obtusa (Plate }y) gl
3(2) Dark purple to bright greemsh—yellow not brittle; ramuli narrow-angled,
alternate or opposite; lacking refringent cells; usually epilithic............cocvrueureriins
............................................... Lavrencia hybrida (Plate #) 14}
4(2) Frond iridescent blue to yellowish, ramuli long, linear, often strongly curved,
very rare, southern England .........coocciiinnncinninnns Chondria coerulescens
4(2) Frond brown-red, ramuli relatively short, straight to slighty curved; common,
southern and western shores ........c.cececvimrerneeces Chondria dasyphylla (Plate ﬂ)
5(1) Branching pinnate...........ccccecunee. v O b
5(1) Branching forked ...t 10
6(5) Plant cartilaginous; main axis not filiform; may form a springy turf........cc.ccornns
................................................................................. Gigartina acicularis (Plate% I
6(5) Plant not cartilaginous but soft; main axis filiform; does not form a spring)'(
BUITE ccinimamananissstuinesonissieros s s S s e B R A 7

i!

A



12 BRITISH SEAWEEDS

7(6) Branches modified into hooks or barbs ....ccccvvenee.. 9
7(6) Branches not modified into hOOKS OF BAIDS........c...ccovvvrverersressensesssmmisessesssssssnnns 8
8(7) Male and female reproductive structures on separate plants, antheridial clus-
ters large (1mm long, 30?31\1\ wide); rare, southern England ...........cccovervenivnnnnne it

Bonnemaisonia clavata
8(7) Male and female reproductive structures on one plant, antheridial clusters
small (less than 10@}11 diameter); widespread ........
Bonnemaisonia asparageides (Plate )'5 52
9(7)  Lower parts of main axes without ramuli; barbed branches present; entangled
among other algae (holdfast unknown); rose-pink to yellow in colour...............
....... Asparagopsis armata (Plate
9(7)  Lower parts of main axis with ramuli; hooked branches present; attached by a
discoid holdfast; deep-red to black in colour...........
...... Bonnemaisonia hamifera (Plate ’6 52
10(5) Rhizoids or stolons present or plants with secondary attachment '
structures e Lt b s A1
10(5) Rhizoids or stolons absent or plants without secondary attachment

Mo ¢« ]

11(10) Ultimate branchlets taper sharply at both ends.........
11(10) Ultimate branchlets not sharply tapered at insertion
12(11) Axis polysiphonous with five pericentral ceils
12(11) Axis differentiated into medulla and COMtEX ...........oovmommrereeeerereeeeessseesssses
13(12) Frond brittle; plant multiaxial; cystocarps small, not easily seen; branches £
flattened ..Agardhiella subulata (Plate £1) H
13(12) Frond not brittle; plant uniaxial; cystocarps easily seen as swellings on lateral
branchlets; branchlets not flattened ........ Cystoclonium purpureum (Plate $3
14(11) Apices tightly inrolled; amongst saltmarsh plants near high water mark............
............. Bostrychia scorpioides (Plate %
14(11) Apices straight or slightly curved; on rocks, lower intertidal and subtidal..”..
15(14) Colour purple-red; branching pinnate or irregular, branches curved, wide-
angled and reattaching; tetrasporangia cruciately arranged; south and west {0
ORI viiausiinivsivisivisniiisessosioisisssiasisvgsstaibarsiii i Gigartina acicularis (Plate f4) 4
15(14) Colour brownish-black; branching dichotomous, branches straight, narrow-

Q‘é\‘(f‘\ AN

angled, erect; tetrasporangia zonately arranged; widespread ............o...covoonnnes f

......... cormessernencFUTcellaria lumbricalis (Plate ) &
16(10) Base a small disc ......... TN RR S 17
16(10) Base a widely expanded disc or SPreading Crust .............eusesseeemsmmmsssseessssssmnnn: 23

!
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17(16) Plant small, delicate and flaccid; pinkish-red; slightly flattened; northern 78
€0asts; SUbtidal........corrmininmnsinniicerninsn Pantoneura angustissima (Plate #)
17(16) 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 1mm wide), polysiphonous (siphons obscured by
cortication in surface view); tetraspores tetrahedrally arranged, in lateral
branches or stichidia..........c.cccocvvmiiiiininnniiennn. 19
18(17) Plant cylindrical (1-3mm wide), not polysiphonous, thallus differentiated into
a cortex and medulla; tetraspores cruciately or zonately arranged; not in
Jateral BranChIELS. ... ...t s 21
19(18) Main axis clothed with coarse short spine-like ramuli.............cccccininisinsiansaas
19(18) Main axis clothed with finer softere ramuli ................. Rhodomela cnnl‘ervoldes(?&a_k( 85)
20(19) Main axis densely clothed with short ramuli, some developing into latera%b

tufts; northern coasts..........oceens .Rhodomela lycopodioides (Plat
20(19) Main axis not densely clothed but open; widespread...........oouermiecieses arareas

21(18) Axial medulla entirely pseudoparenchymatous cystocarps large, sessile, scat-

tered; WideSpread ...ttt 22
21(18) Axial medulla pseudoparenchymatous with interspersed filaments; sterile on
British coasts; rare, southern England .............cceee.... Solieria chordalis

22(21) Colour conspicuously reddish; fronds brittle; slightly compressed .........c.ccconu.....
............................... Gracilaria bursa-pastoris
22(21), Colour dark purphsh fronds elastic; not compressed ...,

r—*\ ...Gracilarla verrucosa (Plateﬁ) 6[ e
b(lé [Branchmg regu!arly dlchotomuus thruughout ...................................................
23(16) Branching not regularly dichotomous ............ccoeeevererrerrererencens 25
24(23) Frond to 75mm high, 0.5mm diameter; wiry; medullary cells to Zétlm diame- bt e
ter; carpotetrasporangia produced in swollen outgrowths..........cevceecerensnnfion.
........................................... Gymnogongrus griffithsiae (Plate £2) 62

24(23) Frond to 200mm wide, 2mm diameter; cylindrical, medullary cells 25-33Um i

diameter, tetrasporangia cruciately arranged and immeresed in the thallus....
........................................... Polyides rotundus (Plate ,ﬁ) el
25(23) Plant polysnphonous with five pericentrals but surrounded by a cortical layer;
ultimate branching comb-like and sometimes hooked; tetrasporangia in
SHCRIAIA..v.evrvecerrerareesessreeresssresns e rns st sennas Halopitys incurvus (Plate zﬁ) ¢l
25(23) Plant not polysiphonous; uitimate branching nor comb-iike or hooked; tetras-
porangia not in SECNIAIA............cc.vcviiiiiecriescn e eee i 26
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England........nimin i Gigartina pistillata (Plate f4)
26(25) Frond filiform (to 0.5mm dlameter), cystocarps not stalked; widespread.......

26(25) Frond cylindrical (2-3mm diameter); cystocarps stalked, rare, southwestern
64
27

27(26) Spiky brittle, bright-red tufts, to 110mm tall, sparingly branched; tetrasporan-
gia in swollen spear-shaped tips of fronds; holdfast to 10mm diameter.........,
..Cordylecladia erecta (Plate ) 6'
27(26) Wiry, cartilaginous, entangled blackish (sometimes bleached) tufts to 150mm
tall, abundantly branched; tetrasporangia not on erect plant; holdfast to b
30mm diameter. Ahnfeltia plicata (Plate y{) 6’
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