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Key to Chlorophyceae ~ the green seaweeds

Found growing inside other plants or within the shells or outer coverings

or ani"‘a"s ...l'l'."."‘l.tlll.l.'l.l'l'll"l"..l"..l.ll...l.‘..'l'.l. _2
Found growing attached to the *urturw ol a variely of suhulrata ‘
including rocks, shells or u&dWﬁedb, QCCdu]Oﬂdl]y loose-lying con sand aﬁd

mud .."’..I'."."..'ll..lI'..llll‘....l..I.‘I....'..'..V...'VC.O;-VIC..l.;.'"-.ﬂ 1?'/’.
GroWing in between the Ce]]s 6f Other Seaweeds OPorPsssLaesvesvtoessURErQ 3
Growing inside the inhabited or empty shells of molluscs, barnacles or
Serpu]ids ....’.."....l..'..Il.'.....I...'l..'.'..".l..'.'I.........'..'. 10
Plant a single cell, sometimes connected to other cells by non-cellular

tubes ..".I.'......ll'.'.l’--..l.'I.'l'.l'.l"..'l'II'.I"II.'ll‘l.l.l.. }l
Plant. a creeping network of cellular filaments veeecroesevenavesecsnarnos 6
Cells very irregular in shape, containing a mosaic of numerous plastidsg

cells often bear colourless hairs and are interconnected by colourless ,

0-lo.‘c.o..--.-o-clo---'oQ.OOI-no.laoaﬁio-.oo.dl-'toBlastopbys .ovlzopusg

tubes
Cells sphericaT - ovoid, only irregular in shape if several crammed

topetne ; each contains a single dense plastid, Hairs absent; celis

o

never joined togetter by tubes eascesteecss s s e ae e st e 0t e s et enosne cos e

Cells 6-1C0 um acrcss derending on species, unstalked, found amorgst the

cells of varicus plants especially Dilsea, Polysiphonia, Hlidingia and
Chlorachytrium sop.

ZOSEEIra eeuennosseeocuasnsaaonooacaacaononsassannanaonoes
Cells 60-90 unm xﬁ:&s&méaf«ﬁééﬁﬁnbwwﬁweﬂﬁﬂHﬁ long x 20-30 um stemex wiis,
deep green but on a transparent stall 35-5% um long x cnly 3-); um wide,
upright amidst the filaments of Petrocelis Codiolum patrocelidis

Bristie-like hairs borne on at least some of the cells, vegetative

filaments )_l-}lo um wide .O...'l....'..I................-’la.l...;-"....oﬂ
Bristle~-1ike hairs completely absent, filaments only 3-8 um wide
Entocladia viridis

Colourlesé hair continuous with a pigmented cell at its base;

vegetative filaments 12-15(=40) um in diaméter $15)51% # [0 SIUI o [s + [sXs] v SHeTwNs. o [sTol sTo

" Colourless hair cut off from the pigmented cell at its base; vegetative

fi]amenfs On]y h-lo um in diameter ® 0 0 000 009009600 PQPCEOIOROEOPOELIEINIPOBOEPRPEDORSIIO

Hairs swollen at hase, * straight; frequently in clusters of 3-5; cells

of vegetative filaments only 12-16 um wide; in and on various seaweeds

especially Chorda .;..........................,....... Eolhocoleun piliferum

Hairs not swollen at hase, often slightly corkscrewed, borne singly

or in 2's5(3's); cells of vegetative filaments 12-,0 um across, in

various seaweeds Praecphila dendroides
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11

12

13

1

15

- by obvious or faint cross wél]s; often very irregular in width

Erect Branches, if present, often single-celled, hairs arlie from

tips of ercct branches if present or from distinct bumps on the

creeping filaments; (1<) several pyrenoids per cell, one often larger than

the rest; inside various algae, but especially Chorda eccee Acrochaete repens
Erect branches never present; hairs arise from normal vepgetative cells,

not on bumps; 2-3 pyrenoids per cell, all of similar slze;

in various a]gﬂc GO U 00U PR E00 PO 0PEIO0ECSODOEUEOOUEOOEI0DO0 Ectochue te IHOLOChﬂete

Inhahiting the outer membranous ‘'skin' (periostracum) covering

the shell of ILittorina littoralis, Branched filaments of

cipar-shaped CellS seseesccscssosesscsssscsscsssessssssvvo l€llamia intricate

Inhabiting the calcareous part of the shell of a variety of
animals (can cnly be examined by dissolving away the shell);

thallus of various forms but cells not cigar-shaped ...ccecesccssasccsncs 11

Plant a single green cell up to 250 um long x 150 um wide,

often with a short colourless tail of more elaborate rhizoids
Codiolum spp.

12

at one end or on the Side 2 0 €0 08 008 000000 00POCOPOSPOSISCEOEOSDTOEINIPOERPTPRNTOEIS

Plant filamentous or tuhular or 4 C1uster of Cells CeOPEORO SRS NN TAD SR E

Thallus a + gelatinous cluster of cells, each cell 5-1C um

across, scmetimes with short filaments protruding from the eBgtophysalis deusta
(a blue-green alga)
Thallus long, filaments or tubes, 1-25 um in diameter cevececccecccccscvvs 13

Plant a network of branched tubes 1-); um wide, with no cross

walls, but with irregular swollen vesicles 20-50 um across
Ogtreobium queketii

at intewa]s ..l.....'......'....'I............'......l..

Plant filamentous, branched or unbranched, divided into cells

(1-25 um), but not vastly swollen at intervals .eeeecesccoccscceccacescen 1
Filaments only 1-2 um wide, rarely branched, forming tangled
Schizothrix calcicela

MASSES e eevscsacccsecsaaseessssvondogacorosocaiossssconsstonsooanss

(a blue-green alga)

Filaments /,-25 um wide, branched, forming a ramifying network ceevesevecs 15

Bristle-like hairs usually present on at legst some cells; cells

very. irregular in shape, 13-25 um'wide ..sceccsccsccccs Phaeophila dendroides
Bristle-like hairs lacking; cells uniformly cylindrical,

16

Oniy h-13 um Wide ..l'....;I...'O..I....l.l..l........’.l...l'tl-'.l.l..'
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19

20

21

22

Plastid + completely filling the cell, cross walls thin and fairly
inconspicuous, cross walls often absent from the bases cf hranches;

usually found on upper shore especially in shells of living lLittorina
Entocladia perforans

Plastid rarely filling the cell, cross walls conspicuous up to
30um thick, usually present at the bases of hranches; found subtidally
Fupomontia sacculata

and in estuvaries or in cast-up dcad shells s.cieeeeccces

Plants microscopic, single cells or filamentous strings of cells or
non-cellular tubes, only discernable to unaided eye if filaments

18

are united into tiny discs or CUshions se.scseeeesnscccosecccscoccccccrcces
Plants macroscopic, of various forms but individuals usually visible
to the naked eye on close scruting or, if unicellular or composed of

very fine filaments then present in easily seen MasSSeS esescesccscsccncose 51

Growing'on rock, pebbles, empty shells, mud or other non-living

SUDSETAtA eeveseovecsacrcsoscssssesassosssnssoncstanssssssveosssssncssssess 19
Growing on other plants Or animalS seevececsscsesvesssscscassesonssannases 27
Plant composed of tiny tubes with no cross walls or of single cells,
isolated or on the ends of empty tubes or stalks, occasionally } or 5
cells can partially join end to end to form a short filament which
very readily fragments intc separate cellS sececscecsscccnscvescsnccscscon 20
Plant obviously made up of numecrous cells of various forms, tiny
cushions or sheets, erect membrancs or filaments of firmly adhering

2l

Cells 600 00 0086000000506 00 00060008 Cac0000060INRIEeNIOSSEROEIOEONOPIEINTISOEOETIT"TDBIIBGIIPIOOVU

Thallus non-cellular, tiny tangles of thin tubes with no cross

walls but ending in sausage-shaped swellings (utricles)  juvenile Codium spp.
Thallus a single cell or several isolated cells on the ends of

colourless tubes or loosely aggregated into very short chains ..cveiveeees 21

Cells stalked, usually on rcck or other hard substrata on the shore ...... 22

Cells not on stalks, usually on mud in salt marshes esescecesecsscaccsccnse
Stichococcus bacillaris

End cell 30-1C0 um wide x 135 um - 1.5 mm long, stalk unbranched .eeececes 23

End cell only 7-11 um wide x 13-20 um long, stalk much

branched ecesceccecsscsccceecse ' Prasinocladus marinus



23

2l

25

26

27

2t

29

30

Thallus tapers gradually frem apex to base, stalk 8-1); um wide
expands smoothly amest imperceptibly into the cell which muy o
widen to 30-60(-70) um at 1its distal tip seeeescccsssncces Cogaym pusdi um
Thallus expands abruptly from a stalk 15-/,0 nm wide to a distul

cell 5),-100 um wide Codiolum gregarium

Thallus an erect, usually unbranched filament or ribbon eeseececsevsceoss 2°

.

Thallus of creeping usually much branched filaments + united into

prostrate discs, cushions or sheetsS secececcccecccecsacesvsveasessccnsene
’

Frond a single row of cells ;I.;z........................................
Frond of 2 - several rows of cells lying side by side, sometimes
also more than 1 cell layer thick and constricted at intervals

. Rosenvingiella polyrhiza

Disc or crust only 1 layer of cells thiCk eecescesscscccsesasssccscscccecs 27

Disc of cushion several cells layers thick, at least in centre seeesecseeeo 26

Thallus a crust, scmetimes extensive; composed of irregularly
radiating filaments although filamentous nature only apparent

at periphery; cells 6-12 um in diameter; plastid with 1 pyrenoid;

usual]y inte’f‘tida] P09 P CCP PN CELEPDINOOEEE0NSCEGESIUTIONOOPOIEDPNTOPQCROOON Pseudendoc]onium.“larinum

Thallus a disc, rarely exceeding 5 mm in diameter; obviously

composed of radiating filaments; cells up to 15-25 um acrosc; plastid

lacking pyrenoids; usually subtidal sieemee EepeEeewETRE s B Ulvella lens

Prostrate often gelatinous cushion formed of fused creeping

filaments producing closely packed erect filaments up to 15(-25)

cells long; often with long hairs growing from the end cells of

the apright £i1amentS. ceeeesecassceccsvecoscscssscasssesscesnsss Pilinia rimesa
Prostrate disc of fused radiating overlapping filaments;

Ulvella 1lens

hairS absent AR EEREEEEEETE N ERN I I I A I RN S NI RU R BN Y B B BN I B B B
30
32

Growing On'anima]S '"EEEEREEREER NN NN BN B B R EUI BRI R BC CAY AU B B BN AU IR B B B B I BN A K L K B B

GrOWing on Other Seaweeds 000 008 0QC POOPIB OO PCETEPOOECRPROORPRPOEO®ROSQEROEITOEIOIOESGEDS

Found on Polyzoa, hydroids and soft corals, especially ,
Alcyonidium, Flustra and Membranipora seeescesssececcas Epicladia flustrae

Found on mollusc shells, especially Littorina ececeseccccccccescccesceee 31



31

32

33

3N

35

36

Thallus a + regular disc formed of fused radiating filaments; often
several cells thick in the centre eccecsccecoscsncsces Poeudulvella apnlanata
Thallus irrepular in shape; often a central plate of fused cells
with irrepular filaments at the margin; usually only 1 layer of

cells thick even in the centre ceesecssesecesseesscsssss Entocladia perforans

Bristle-like haiI‘S on at least sone Of‘ 'the Cel]S 0eseeen00csseseveesROEOREe 33

Bristle-like bairs completely absent ceccecscesccesssecscoccescsceconcne L1

Plant usually several rinute ovoid-irregular bladders 50-120 um
across, packed with nunerous green plastids, bladders often
interconnected by non-cellular colaurless tubes only 8-15 um in
diameter, found on.various seaweeds but especially on Enteromorpha

Blastophysa rhizopus

and Lumeontia € 000060000808 0s000 0000000000 00000060000006000

Plant filamentous with obvious cross walls, each cell with a single
green plastid, filaments often irrerilar in width but never exceeding

J,0 um in diameter usually 3-15 um; never distended into larger vesicles ee..3l

Colourless hair continuous with a pigmented cell at its base;
filaments 1C-15(-),0) um wide, hairs usually abundant and obvious esccecees 35
Colourless hair cut off from the pimmented cellsatxiisxhuzuyzfiXaxenyx

of the filament by a basal cell wall; filaments only 3-10 um wide;

hairs may be sparse - abundant cececececccevscccecsrsrsccoctvccscscccccnne 39
Base of hair swollen and pigmented sseececcecccssccssccccsssccsscocccaccns 36
38

Base of hzir colourless and not swolle€n seeeeccecosscoscsccccsscccscascncos

Hairs arising from almost every cell on the upper side of the
plant, except at the very edge of of the plant; plastid with only

one pyrencid, on various algae and Zostera, in the subtidal and

intertidal; and on flowering plants on salt marshes eeseceseccsccrcssecacs 37
Hairs usually abundant, often arising in clusters, but not from

every cell; plastid with (1-)5-10 pyrenoids, on various algae but
especially Chorda in the subtidal vevecssesevssssssses Bolbocoleon piliferum

Plant a tiny irregular disc of only 1 layer of fused radiating
filaments although occasionally a filament comes to lie on top of

the others making locally a tissue @.cells thick; cells 10-30 {m
Ochlochaete histrix

Wide .000..'.'-"'..'c.colonaoc..O.-.t.-..-.o...l..'...‘.

Plant a tiny disc or hemispherical cushion; at least 2 layers of

cells thick except at the edges, cells 12-16 um wide .... Chaetobolus gibbus
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LO

12

L3

Lk

L5

L6

Hairs long and straight, arising 1TOm QimoSl eVily Glaa,y oo
with only 1 pyrenoidd ecececsescsascrscssascccsecsncesnse Ochlochaete histrix
Hairs long and often undulate or sliphtly corkscrewed, may be
abundant but not arising from anything like cvery cell;

plastid with several pyrcnoids seeecccecescccscoccoes Phacophila dendroides

Erect branches if present, often single-celled, hairs sometimes
with a transparent basal collar, arise from tips of erect

branches or from distinct bumps on the creeping f'ilaments; on

various alpgae especially Chorda secseesccecsccsvccrocccces Acrochaete repens

Erect branches never present; hairs never with = basal collar,

arise from normal vegetative cells not on bumps; on various algae eesesses LO

Plastid with 1 pyrenoid cececessecccssscscccsscccccece Ectochaete wittrockii

.Plastid with 2-3 pyrenC)idS 00000000 000000000000 0000080 Ectochaete leptOChaete

Plant a single cell stalked or sitting directly on the host plant ceeesees 12

Plant filamentous, filaments radiating to form a disc or cushion,

L3

or ramifying to form a network sececececcenceccrcsccccccsrcrccrcccscnsccoe

Cell spherical or pear shaped, usually as wide as or wider than

tall; tapering toward the base, where it 1s attached to the host

directly or sometimes by an almost jmperceptible stalk ..0ece. Sykidion dyeri

Cell ovoid, oval or elongate, usually much longer than wide,

tapering basally to a distinct Stalk eeceecoseseessesssssse Characium marinum

Thallus of usually branched creeping filaments adpressed or

fused to form prostrate discs or sheets ceesecceccccossooccrccccocccccccns LL
Thallus of branched creeping filaments which ramify as a network
over the host, rarely forming discs or SheelS eccevescscscssvssscsvossvscanee 5o
Creeping filaments branch only 1in one plane to form a thallus only

L5

lcell thick throughout ......I.I....'I....'...'....l.........'.......l...
Creeping filaments also branch in a second plane to give rise to

erect fi1laments at least in the older central part of the thallus eeeseees U7

Pyrenoids 1(-l;) present in each cell sececcscsrcncsorrerecncccconcacncocce Lé
menoids ]acking ..'..Il...I..Ill.......IC...I..'..........ll. Ulvella lens
Thallus a minute disc rarely exceeding 200 um in diameter, fairly
obviously composed of fused radiating filaments .eee Pringsheimiella scutata
Thallus irregular in shape, may reach many mm across; cells '

arranged randomly; filamentous nature only apparent at margins
Pseudendoclonium marinum

of' thallus .'..;l.._.l.....'..il......'..'..........
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L9

50

51

52

53

Sk

-Ve]vety patches on rock or mud R R RN E N RN NN NN N N I W W AN I I S A

Ulvella lens
L8

PyrenOidS abs'ent LI RN O B A N A A N A N N RN NN RN NN NN EEE NN N NN NI

Py‘x‘enoids present’, lpcr cell L B A B L B L O B B L B DL B B B B B IO B O Y

Rhizoids produced in the central region of the thallus attaching

it to the substratum G0 P PO OEP00EOIDIRERCOIIOIISVECOEENENORROVPOVITEOIROIOTVTTURTOEDEDS b9

Rhizoids lacking secevecesscosocserecsancessosssoeras Pseudulvella applanata

Erect filaments loosely aggregated, not fused; usually intertidal;

on various algae but especially Fucus esescoeessee Pseudopringsheimia fucicola

Erect filaments fused into vertical rows; usually subtidal; on

various algae but especially lLaminaria ....... Pseudopringsheimia confluens

Each cell with a single pyrenoid cevevessesnsesenssses Ectochaete wittrockii

Each cell with 2-3 pyrenoids seecscesecssessssssaesese LEctochaete leptochaete

Plant not multicellular; either a single cell, or a tiny

noncellular balloon, or if larger, constructed of tubes lacking

CTOSS WALllS sesvaosseososasesccorcsassonsascseasocasasasensensosscsacssnsoosons S2
Plants obviously cellular when viewed under a microscope;

filamentous or if forming tubes or sheets, surface clearly a

MmoSa1C Of CE11S esveesessessosancacencsoccovssscnsssssscesssvnacnssnssase O3
Individual plants large enough for their shape to be clearly

evident to the unaided eye sseesweasvssssssnessensesvsesrasessrevsesssoes O3
- ®Xamikx Individual plants too small to be clearly seen without the aid

of a handlens or microscope, but collectively forming obvious

61

Thallus coarse, sturdy, spongy, * opaque, at least at the base;

a pinch of tissue examined microscopically reveals densely packed

non-cellular tubes ending in sausagé-shaped swellings (utricles) .evevess Sk
Thallus delicate, flimsy, + transparent; if tubular, obvicusly so

on external examination and tubes do not end in swollen utricles v..eescee 59

Plant an unbranched crust, cushion or sphere or an encrusting mass

of tiny 'finger tips’ .-oocooo-¢ta-oo-too-o;ooo--ovoal-o.ooo-.qoooooo.o-- 55
Plant an erect, much branched miniature of thin green 'fingers' ....eise. 57
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58

59

60

61

62

63

Thallus a hollow ball 20-100(-200) mm tall, surface smooth ..... Codium bursa

Thallus rarely more than 15 mm tall, never hollow sesesersescccssccnsnse 56

Plant an irrepularly shaped prostrate velvety crust or cushion with

an uneven, folded surface; on lower ShOre s..essevessssssess Codium adhaerens

Plant a mass of smooth 'finger-tips' crowded together; on upper shore ..
Yamphibium' stage of Codium Spp.

Utricles with a definite nipple or spike on the tip ¢seseeses Codium fragilz
Utricles smooth tipped, usually rounded but even if pointed

lackingaterminal nipple '.I'.....I..'....ll.........l.....'.......l."..

Thallus + cylindrical but noticeabiy flattened where it branches;
branching repeated regular forkings; hair scars situated well below

the tip of the utricle or if high up, at a constriction so that the

utricle expands above theém ..cccescesccssssscssvoscsesssce Codium tomentosum

Thallus + cylindrical throughout; branching regular or irregular

forkings often plus irregularly produced later offshoots; hair scars

~

usually situated high on the shoulders of the utricle never at a

constriction, so that the utricle tapers immediately above them
Codium vermilara

Plant a tiny undivided balloon only 5-10(-15) mm tall .... Halicystis ovalis

Plant a + erect branched tuft of tubes 10-1C0 mm tall cecevsesccocsssncce 60

Thallus usually sparsely branched, tubes only 30-70 um wide,

reproductive organs if present conspicuous * spherical bodies

held on the branches by short stalks scescececcccessvsssnsse Derbesia marina

Thallus usually a beautiful much branched feather of tubes,
main axis 300-500 um wide, reproduction organs merely branches

modified internally 60 PR C0COPIPO0EOEPNEROITERECOIRO0R0CCEIIOESIOEDROES Bryopsis plumosa

Plant an erect unbranched colourless stalk with a single green

62

cell on top, usually on rocky ShOTeS seseevecevssccscsscvscvscrccscnvsccscnsne
Plant a creeping mass of much branched tubes, usually on mud or

sand on salt marshes or in eStUAri€S eeescecsvessesessesssesees vaucheria sp.

Thallus tapers gradually from apex to base, stalk 8-1); um wide
expands smoothly almost impercebtibly into the cell which may
widen to 30-60(-70) um at its distal end eeeeecesescccssse

Thallus expands abruptly from a stalk 15-40 um wide to a distal
Codiolum gregarium

Codiolum pusillum

cell 511‘1% 1M Wide eceevsscesescescccecscsascsncscsccvsscse

Plants clearly filamentous, composed of a single row of cells
end to end, sometimes 2 cell rows wide, branched or unbranched sseeesesces 6l
Plants usually expanded into sacs, tubes or membranes composéd

of a mass of cells; if thread-like 3 or more cell rows wWide sesececsssssecs 107



6l

65

66

67

68

69

70

--of the 12-15(-20) lowermost c€llS sesevececcnconansoes

Filaments always a single row of cells, branched or unbranched eseeesaea. 65
Filaments wholly or in part 2 cells wide, unbranched or sparsely
Dranched sueeeeseesssceosossorsoocereonscanacossesscansssecssososnsstoconsess 105
Thallus unbranched except for basal attachment rhizoids sesessesccccsccs 66
Thallus sparsely to profusely branched seeseeccsscecocoscsssccscsscocsos 79
Individual filaments visible to the unaided eye, broadest part ‘
30 um Or MOre Wide sesecesesccosescosaarscessccnssssssessssnsessasssonsos 67
Individual filaments too fine'iolbe clearly discerned without a
handlens, broadest part less than.jo UM Wide eseeesevecoscsssecccncccnscos 7l
Filament tapering towards the base where it is attached to the
substratum by the basal cell or by rhizoids; cells cylindrical,
barrel;shaped or almost spherical, side walls often constricted
[SENHEETin CERMIS ¥ = « (o¥ele 5 « (6351 X6) » ¥ +36) « (& o (151 = SHHSHS) TS o [¥HF] STeNe [5F31 o SHe FHEESTRw & v & 31 <WsTo [4T5) o 4% 68
Filament more or less constant width along its entire length;
unattached, forming entangled masses, cells cylindrical, side
walls not constricted between the CellS seeesssecsssesevecsessecscncscosns 72
Plants usually firm or even stiff; rough to the touch, not
slimy; attached by a basal cell or by a rhizoid which arises
from what appears to be a single, larze (up to 1 mm or more
1ong) basal CEL1Ll ececesesscesonsuaacvssoscosasesscactnnsoansonsncaanoncse 69
Plants usually soft and limp, offen somewhat slimy to the touch;
attacﬁed by several rnizoids each emerging from one of the

70

small (only 50-60 um 1ong) basal CE11S eeeececcescoscavescasesvencosanaes

Colour dark green with a bluish sheen, tough, looks beaded even

to the naked eye, terminal cells usually 260-800{-1060) um wide,

cells immediately above large basal cell are 8-1) x as long as

broad (cells in rest of filament mostly 2-3 x); typically found

as single filaments 6r in small groups on clean rock.,., Chaetomorpha melagonium
Colour dull green at base, often fading towards the tip; somewhat

fragile; looks segmented rather than beaded to the naked eye;

terminal cells usually 120-350(-585) um wide; cells immediately

above large basal cell only 1l-); x as long as broad (mostly 1-2 x

elsewhere), typically found in dense clusters on sandy rock
eessssses Chaetomorpha linum

Widest cells only 30-150 um across, attachment rhizoids usually

emerge from each of the );-6 lowermost CellS sveveceosvesseasacssccnsane 71

Widest cells 100-3009-1200) um wide, rhizoids are produced from each
Urospora wormskjoldii



71

72

73

h

75

76

77

Colour a brilliant yellowish green; filaments curled and coiled

around each other; cells always much shorter than broad ... Urospora speciosa
Colour green or if yellowish faded rather than bright; even ir

in tangled skeins the individual filaments more or less straight;

cells shorter than broad to 2(-}) x longer than broad Urospora penicilliformis

Plastids a network of strands festooned around the cell, cells
11-33(-60) um wide; cell walls may be fairly thick but not
obviously layered .......................i............ Rhizoclonium riparium
Plastid a dense granular mass filling the cell; cells

36-300(-700) um wide; walls thick and in obvious 1ayers eeeeseenccecacene 73

Cells 30-80(-150) um wide; pi;htaresembles very fine curly
wool; most commonly found in rock pools, floating or entangled

amongst Corallina sesessssessceeresessessasaceassess Chaetomorpha capiliaris

Cells 200-300(700) um wide; plant resembles an untidy tangle
of very fine fishing line, most commonly found as dense strata

on mud banks, salt-marshes or in brackish pools eesesssss Chaetomorpha 1inum

Plastid looks like a broad, usually incomplete, wedding ring seen
in side view, with only 1(-3) pyrenoids; cells sometimes shorter

o 572\ JaWu [s S¥olale [5a0 8 ® “ntac ® = =2ea® ioavi= = snexe o 75

than broad ... vieeeereirnivereecancnnans
Plastid occasionally band shaped but more often £illing cell

with a granular mass or a netﬁork of strands; always with more

thaﬁ 3 pyrenoids; cells usually 1-3(-6) x as long as broad,

77

Pare]y ShOI‘teI' 06 0000000000008 0 0900000000000 0P0NEIOECECEPSIOIOOOOSEEOEOIOCIERROatNS

Most cells square - 2x longer than broad, only occasionally

shorter than broad; cell walls usually thin and inconspicuous;

generally inhabits estuaries and other brackish areas Ulothrix subflaccida
Most cells square - much shorter than broad; sometimes resemble

a pile of pennies, walls usually fairly thick and conspicuous;

76

generally inhabits fully marine sSituationsS eeeesececesenceeeosoncnosness

Each plastid with 1(-3) pyrenoids, cells (10-)18-25(-30) um

- wide, fertile cells often swelling to 50-80 um, filament attached

to the substratum by a basal cell and sometimes also by rhizoids

produced by adjacent CellS seueesseccccccsccecenceceascononss Ulothrix flacca

Each plastid with only 1 pyrenoid, never more, cells 8-16(-22) um
wide, no wider when fertile; filament attached solely by the

basal cell, not producing rhizoids .seeecesessascesssss Ulothrix pseudoflacca

Filaments tapering towards the base whgre they ére attached to the

substratum by rhizoids; cell walls thick and in obvious layers
Urospora penicilliformis

Filaments of ® + constant width anng entire length; unattached in s

78

entangled masses; walls may be fairly thick but not in obvious layers ve..



/;/?8 CC]JS (6-)12-19(—26) m Wide ®NecvssersrrssssesnsenE B RhiZOCIOniUm imp]cxum

Ce]]s (]1-)20-33("60) tm Wide AR R R N N TR RN ] Rhizoclonium ripar‘ium

79  Pranches very similar to parent filament in cell shape and

pigmentation, usually only slightly thinnery many cells long

and themse]ves further branChed @006 0cs000000000000000900000ac000s00a0s0s 80
Branches very distinct from parent filaments, often much
thinner, rhizoidal or spine-like, or colourless or all faur;

102

usual]y On]y a few Cel]S 10ng and unbranched #0c0cecvscesvccssssssevsssene

80  Plant less than 2 mm tall, attached to the substratum by a

disc formerd from the lower wall of the bhasal cell, rhizoids
o B Cladophora pygmaea

absent .....‘.l...l....l....'.....'ﬂ....'I‘......'........
Plants usually .10mm or more tall, either completely unattached
or fixed by rhizoidal cells emerging from at least the basal cells ..... 81

81 Rhizoids almost invariably absent plants found entangled around

other alyap or free-living, the intermeshed filaments forming

spongy balls up to 30 mm in diameter T 82
Rhizoids present whether plant attached or not [look carefully

at base of plant]; plants usually forming erect tufts or creeping

mats, only occasionally formine Ipee-living balls tessesscecsastcrencens 63 -

82  Apical cells 120-255 um wide; widest cells in main filaments 170 um

or more wife, 6-12 diameters long; plant dark green when fresh

turnine brown when dried seseeeeeeesscecscccoeoscnsans Cladophora retroflexa

Apical cells only );0-75 um wide; widest cells in main filaments
only 90-150 um wide, 2-5 diameters leng; plant dark green

Whether fresh or dried M AR Ry Y RPN Cladophora battersii

83 Rhizoids can emerge from almost any cell from base of plant to APEX seve 8l
Rhizoids formed only from cells at or Very near to the base of the

87

'plant ..oo...l-.--lla-.-.o....-.l.co.0IIOI.o.ltoonol.n...o.l..c....u....

8l Ultimate branches 30-200 um wide; plant bright green to dark Er€eNn seeae 85

Ultimate branches only 15-25(-30) um wide, plant usually pale
Spongemorpha aeruginosa

green .c...o-l..ctl.Oo.l.--..c-l...o..l'l....c..l...

85 Plant an attached tuft, usualiy 50-100 mm tall, bound by rhizoids
into matted hanks; some apical cells + cylindrical and rounded,
others tapering to a sharp, spine-like point; sometimes also

short hook-like branchlets present ¢scseccccesssacncssses Acrosiphonia arcta

Plant attached or izzzaxidsxriom free-living, fcrmlng Creeping entangled
cushions or mats, rarely more than 0 mm tall, larger if in free-living

. globular tufts; apical cells all * °1m11ur, usually cylindrical and

T blunt-ended, if tapering not aplne ~like; hooked branches rare eecsccaanas 86
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Thallus grass preen to dark green when fresh, turning brownish when

dried; apical cells (55-)80-215 um wide; found in marine or brackish

Conditions €0 002000900000 000000000000ssPPOOTRCTOIOBOLOOOGES C]adOphOPa Coejothrix

Thallus dark green whether fresh or dried; apical cells only

30-70 pm wide; a freshwater species occasionally found in brackish
Cladophora aegagropila

Conditions €00 0600000000000 0000000000000 000O0CFCRVPIIEOTPREIESES

Apical cells leSS thin bo um Wide ©0 0000000000000 000000000000 008000000S 88
Apical cells [0 um 02 MOTE Wide sueseevsceeovovsoconcsnsosscasconoonnns 93
Thickest main filaments iQxxm,lgss than 90 um wide sswsessisosnssososis 69
Thickest main filaments 90 UM O MOTE Wide eeeesssecsresesonceseossoes oL

Thallus usually very sparsely branched; filaments only fork 2 or
3 times, branches simple or with a scattering of short lateral
branchlets; plant only 20-},0(-90) mm tall; never seen attached;

swollen fertile cells not produced; found characteristically in

brackish Waters sieeececececcecesosseosenncnsccisnsces Cladophora liniformis

Thallus usually much branched; filaments fork numerous times
and often bear abundant lateral branches; plant usually 50-150 mm
or more tall; kxX¥mixzhaxxx attached or free-living; fertile
cells swollen, harrel shapred, in rows like a string of heads;

found in marine or brackish waters ecccesccsessssecssacseesctaccecoss 90

'Ultimate branches often clearly arranped acropetally i.e.
becoming progressively younger and shorter towards the tip of
the plant; branches usually markedly thinner than the parent
filament from which they arise ¢seceessccsccscsseess Cladophora oblitterata
Ultimate branches rarely arranged as above, usually a mixture

of old and young branches in no obvious sequence; branches

only slightly thinner than parent filament eeeececescoscscsccocsscocsses g1

Apical cells 3.5-15(-32) diameters long; plant free-living in
brackish water, not found in fully marine conditions eeee Cladophora fracta
Apical cells 1.5-8(-19) diameters long; plant attached or

free-living in marine or brackish conditions ®ecsccccesssscenccnncenen 92

Base of branches usually adpressed.to the filament from which

they arise; apical cells (15-)18-4O um or more wide, tapering

to a point at the tipeseececescerecrececesescessananeenss Cladophora, sericea

Base of branches rarely adpressed to parent filament; apical

cells 8-35(-}0) um wide, * cylindrical and rounded at the tip
Cladophora albida
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97
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.in brackish water 00080000 essEOCOIOCOROIIOEOROOROOSR

Apical cells 10-90(~110) um wide; plants found in marine or

brackish water conditions seeeeseescsevecocosrseecsnsscccenssnosnsnane oL
Apical cells £x&3}x (90-)105-160 um or more wide, even on the
thinnest plants some apical cells exceeding 1llo um wide;
plants marine, not found in brackish situations seeseecesccesccesscee 100
Lowermost cells of main filaments very elongate, 16-3% )
d1iameters 1ONE sseveceececoraccssosssccocsccsssnseessecsssessnsncnses 95
Lowermost cells of main filaments usually 1,5-10(-15)

96

diameters long, .VeXy .Tar8lY.WOIGsesessscscrosseveorccsscsscecsccccesaase

Main filaments 250-600 um wide; much branched, virtually every

cell producing 1-5 branches, basal cells club-shaped, plant

invariably attached, on the shore or in the subtidal zone, not

Cladophora pseuﬁopellucida
Main filaments only 100-275 um wide; much or sparsely |

branched, sometimes giving rise to characteristic long

simple Chaetomorpha-like filaments; basal cells + cylindrical;

in estuaries and brackish water, not found in fully marine
Cladophora glomerata

CondltiOnS 20 0 P 0 P00 CCEOLSEPOCREROOOOSCTOEOOCEOEDPCOOOEINSIBTECIEORIOIDROIOBEOERES

Plants usually protusely branched dense tuits, coarse to the

touch, a characteristic deep dull green colour; branchnes

invarigbly stitf and straignt,. cell walls even 1n ultimate

branches 2.5-5(-10) um thick and obviously layered .,... Cladophora rupestris
Plants sparsely to much branchea, tut'ts or tangles, soft and

limp or firm, but not coarse to the tcuch, pale to dark green;

branches straight or curved, cell walls usually less than 2.5 um

thick but occasicnally up to 5 um or more; if layered, not

obviously So OO0 00 ¢ 5 000000 006 VPSP I SO P O ¢ 00 OGS OEBPETOTREAIOTEEGSEESENDOCNSEDY 97
Ultimate branches often clearly arrancged acropetally i.e.

becoming prégressively younger and shorter towards the tip

of the plant, base of branches rarely adpressed to filament .
from which they arise; apical cells pointed or blunt ..eeecececcces 98

Ultimate branches usually a mixture of old and young branchlets
in no obvious sequence; base of branches almost always adpressed

to parent filament, especially in lower regions of plant; apical

cells tapering to a point cecesecessecccsccnscssscsscevaes Cladophora sericea

Thinnest apical cells usually 20 um wide or less; branches
hafkedly thinner than filaments from which they arise,
sometimes in distinct whorls se.eevecccecccacscccnns Cladophora oblitterata
Thinnest apical cells always more than 20 um wicde; branches

only slightly thinner than parent filament, sometimes several

branches arise. from the same cell but_c&usteréd, not in a whorl ..ees 99
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105

numerous pyrenoids Q0 S 8000 PQ PO S0 PR GETO ARt 0R e P00 eSO BE e

Apical cells 1,5-5 diameters leng; branching sparse to abundant,

sometimes giving rise to characteristic long simple Chactomorpha-

like filaments; plant attached or free-living in estuaries and brackish
water, never found in fully marine conditions sss.sesee Cladophora glomerata
Apical cells (2-)4-11(-19) diameters long; usually much branched,

never producing long unbranched filaments; plant invariably )

attached in marine condilions eececeesscessessaesssse Cladophora laetivirens

Plant not obviously stalked, cells, even basal cell, +

cylindrical and uniformly 1-}; diameters long, rarely more, main
axis only 2,0-),00 un wWide eececsssscevsaceasesncsessse Cladophora hutchinsiae l
Plant obviously . stalked owing ta elongate club-shaped basal

cell, 10-20(-60) cdiameters long, cells of main axis L00-600 um wide ..... 101

Rhizoids constricted at intervals, emerging from several cells
near tc base of plant and creeping down filaments to attach to

the substratum; plant dark green when fresh turning brown when
Cladophora prolifera

drjed ® 0 008 000 0PN OO PR OO T PO REOIPOOIECEOIEEPPIIDBLOEOINDSROESCIOSNDS
Rhizoids #+ cylindrical, not constricted, emerging from the basal
cell and attaching directly to the substratum; plant pale to

dark green Whether fresh or dried #scsccecsseccccaccse Cladophcra pel]ucida

Branches usually colourless; cells of main filaments

1-3(-8.5) diameters long; plastid with Ixasmssewywmweswx several to
103
Branches usually green; cells of main filaments only

0,25-0,75(~1) diameters long; plastid with 1(=3) Dyrencids eseseseeaeees 104

Cells (6-)12-19(-26) um wide PO OC0N00PCDOOPV00OOOLO0O000 0 RhiZOCIOHium implexum

Cells (11-)20-33(-60) pm Wide sevevsscessssscsecsessss Rhizoclecnium riparium

Branches rhizoidal, mostly 1 celled, rarely 2-) celled,
arising predominantly from 1 side of the filament, usually
emerging in pairs side by side, occasionally singly or in 3s
Rosenvingiella polyrhiza
Branches often spine-like, usually of several cells rarely

unicellular, arising singly on both sides of the filament
' Ulothrix consociata

Plants unattached; cells 1-2 diameters long, each with

1-32-& pyrenoids 000000000000 000COE0POSIOSIOTICTOIOGEEOSTOIORDOOEORESEOES Percursaria percursa

Plants attached by a basal cell and/or rhizoid(s); cells
only ©0.25-0.75(-1) diameters long, each with only 1 pyrenoid seesecssecss 105
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Individual filaments may be single or double and areboften
predominantly single tut 2 cells wide in places or vice versa; bases of
plants clearly distinct even if growing close together; plastid

#+ star-shaped but difficult to distinpuish; branches if present

usually rhizoidal and 1 celled (rarely 2-], celled), often in pairs Xu

together on same side of fllament .eeceecscscscocs Rosenvingiella polyrhiza

Individual filaments either single or double, not both, :
although often several filaments are closely packed at the

base to form an almcst fused mass of cells; plastid an incomplete

ring seen in side view; branches, if present, often spine-like,

of several cells, rarely uniCellulér, arising singly ... Ulothrix consociata

Thallus hollow, although if walls of tube collapse looks
flattened; tubular nature easily seen in transverse section
or by piercing the wall and insérting a blunt needle into the

central cavity; in surface view lateral margins of thallus

often appear darker than central Area sceecsescocececccscccccscscsseces 108
Thallus may be hollow when very young but if so soon splits
into a membrane, remaining tubular only at very base if al all;
" edge of thallus not noticeably darker than €lsewhere eeeeeeceosssesso 118
Cells in surface view L-8(=0) UM QCTOSS essessscsssssoassssacssssnsesa 109
110

Cells 10-1?um Or more aCross .....l..l'l......"..'...........U....OI

Thallus often less than 1 mm wide, usually + regular in
width throughout length, sometimes somewhat channelled on
one side; cells in distinct longitudinal rows at least in
youngest parts of the plant sececcescscccscccscsscssese Blidingia marginata
Thallus usually 1-5 mm wide, often irregular in width, not

channelled; cells + without order throughout the plant ... Blidingia minima

Cells in distinct rows often running spirally around the
thallus, can frequently be easily separated if plant is
squashed between 2 microscope slides; cells round or oval,

often in groups of ), with a distinct thick round envelope

encircling each group of cells ceeccecccsccacssccses Capsosiphon fulvescens

Cells unordered, or if in rows thése run longitudinally

alonglthe thallus rather than spirally and they are very -
difficult to separate even ugder pressure; cells angular

or somewhat rounded, if in groups not with conspicuous

emrelopes around each group .ooiloctocooillo..tc..oo-..ti.o.oooc..o-.t 111

. Thallus sac like or a nollow cone open distally, relatlvely

wide in relation to its length; cells at base of plant

elongate longitudinally in beth directions; intertidal pools

Monostroma grevillei
A [ G /

in Spring ‘...P.'....“...‘.....'.'..v.'.....'.l........
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Thallus a long tube, branched or unbranched, narrow relative to
its length, distal end open or intact; cells at very base of
plant club-shaped elongated downwareds with their tapering 'tails!

I‘Unning towards the baSE.‘ of the plant #0800 c0ecserv0sosorNETtea0sRsRETS 112

Fronds thread-like less than 100 um wide, of more or less the

‘same diameter from base to apex; composed of 3-8(-12) distinct

113

longitudinal rows of cells Seevoctcisassesnssaccssennssstecrsnsonene
Fronds occasionally thread-like but usually obviously tubular
or expanded, almost always more than 1 mm wide, increasing in
diameter from base to middle; cells irregularly arranged or in

numerous rows, main axis more than 12 cells Wid€ seeseecoccscccssss.s 11)

Plastid usually filling the cell, most cells with 1 pyrenoid

a few with up to 3; cavity of tube about 12 um in
Enteromorpha torta

diameter ......l......I.'..I.l.l.'.'....II............'.
Plastid rarely filling the cell, most cells with more than

1 pyrenoid (usually 2-8); cavity of tube only about 8 um
Enteromorpha ralfsii

in diameter ...Il........;..l."0..-........'.l.l.....

Majority of cells at base of frond with 1-] pyrenoids,

cells usually B8-20(-25) um aCross in SUIfACe VIEW eseesecsescecesoees 115

Majority of cells at base of frond with more than §

pyrenoids (usually 8-1G), cells usually 25-,5(-50) um aCross ....... 11
116

Cells at base of frond with 1 (rarely 2-3) pYrenoids eeeeeececeeeses

Cells at base of frond with 2-/(-7) pyrenoids, rarely 1

Enteromorpha flexuosa

Cells more or less irregularly arranged in basal and middle

regions of frond, branched or unbranched; cell at base of

branch never rhizoidalisseseceeseeoeceesseaaassss Enteromorpha intestinalis

Cells in basal and middle regions of frend arranged in
fairly obvious longitudinal and usually also in transverse

rows, usually branched; cells at base of branch clearly
Enteromorpha prolifera

rhiZOidal GO0 9000090000 000000000000088000°000000000OC0DS8

Plant spiny in appearance and rough to the touch; much

branched with both long and short, rigid,- spine-like
Enteromorpha ramulosa

branCheS .....'.l.'......'.........I........'l.......
ﬁxiixxinxbzxxixxmdxmiddixxrzgiznxxafxfrandxzzrxngﬁdxinx
R xIyxmhYIanxxIaRZ I ENA ARAX XAARXRERAT XXX AT K WX INXL X AN Y BT XE

XEREXX¥EREIxranshady xexI¥zxxryaxn xofxhxarehxe aarty
Plant often almost feathery in appearance and soft to the touch;

much Branched, branches often tapering towards their tips, but

neither rigid nor spine-1ike .eeeeevecececcsssesscass Enteromorpha clathrata
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"(15-)18-35 um across S o [§ S50 et ngiatE acaficas® 5a® 1Sa%i® a® 8a%® & * atxs &

Plant only 1-), mm long, very irregular in shape, often constricted
at intervals into regions only 1-12 cells wide, flattencd or
somewhat cylindrical, but not hollow .eeeuceecesss Rosenvingiella polyrhiza
Plant at least 5-10 mm tall often considerably larger, shape

variable, but even though lacerated never constricted at intervals,

always flattened and far more than 12 cells wide except at very base ... 119

Thallus 2 layers of cells thick, cells irregularly arranged or

in rows bui' not i.n groups "....'...l..'...l....'...ll'..l..l..'........ 120

Thallus only 1 cell layer thick except perhaps at very base,

Cells Usua]]_v elthe!‘ in rovis -OI' gro”ps Of 3")] @00 s0e 20 Pe0s s 00 aRRLO R ]23

Texture usually limp and silky, akrelatively narrov often

lanceolate membrane, often with a short but cbvious basal

stalk; cells in sinuous longitudinal and often also transverse

rows; a transverse section of the thallus reveals 2 cell layers firmly

stuck together except at the edge of the thallus and in basal stalk,

Which are hollow €0 00000 0000000006990 0000000000cs00PRERE Enteromorpha linza

Texture firm and rubbery, a relatively broad shapeless
expanded membrane, rarely with more than the most inconspicuous
basal stalk} cells without order or in rows; a transverse section of the

thallus shows 2 cell layers firmly stuck tcgether throughout plant ..... 121

Margin of thallus has numerous microscopic tooth-like
projections; cells often in fairly distinct longitudinal and

also scmetimes transverse rows; most cells with @ pyrenoids

bUt many With 1 or 3(-5) B E PP PINET RTINS PR P NG TN INIENPIO RS Ulva rigida

Margin lacking tooth-1ike projections; cells usually without

order although not infrequently in rows in small areas of the

thallus; most cells with 1 pyrenoid, only a few With 2~3 .eceecocencnes 122

Usually bright green, cells 1,-18(-20) um across in surface
Ulva lactuca

view @ 0 00 0000 0800000000 06060000 00 00PDPERAEPGSCIOLICEDCESIOCPOGEANAPOCOCPEIOIEPSDIPOEPOIEOEEODPES

Usually yellowish, brownish or dark olive green, cells
Ulva olivascens

Plant not more than 13 mm long, cells 2-10 um across,

usually grouped in )js these groups arranged in larger blocks

separatea by thicker walls, resembles the street plan of a

city, basal cells not mgrkpdly elongate seecscosssvsanesennssassvonnoss 12
Plant typically bO;ISQiﬁﬁwiong, plant often resembling

a very flimsy Ulaw, cells 1),~-25(-40) um across, unordered or

in rows or in groups of 2-}, but these groups not obviously

' arranged in larger blocks; basal cells longitudinally elongated

up to 100 um or more long ......Ol'.vvo.-'...0...;;.o.l.......-...l.'.l 125
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Attached by a basal disc without rhizoids, usually stalke‘;

forms slippery patches on the upper ShOI'€ cavsecsasosusns Prasiola siipitata

Attached by rhizoids or completely free-living, rarely stalked;

in the splash zone or abOVE ececessscecccsaresrsonccocssocce Prasiola crispa

Basal cells usually longitudinally elongate but tapering or

drawn out at both ends like a cigar or a spindle ceeee Monostroma grevillei
Basal cells club-shaped, each with a colourless threadlike

rhizcfdal 'tail{ pointing downward towards the base of the plant ..cese 126

Plant usually dark green; usually 2-6 pyrenoids in each cell;

cells closely set, walls not very £elatinous eeceoevoecsases Ulvaria obscura

Plant usually pale green; usually 1(-3) pyrenoids per cell,
cells often widely separated by gelatinous walls especially

. . U .
if growing at low salinities secesscecceececcscaccoccanes Ulvaria oxysperma

"t e san el dal areas .



