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Eleocharis R. Br.

By Sven-Olov Strandhede and Rolf Dahlgren'

Instilute of Svstematic Botany
Umiversity of Lunid

Eleocharis parvala (B, & 5.) LNk ex Boure, NEEs & SCHAUER in BLury
& FINGERH.

| Seirputs parvalus R & 8. Limnochloa pareule (R & S.) Remcns,|

This minute waler plant belongs to ser. Pauciflorae SVERS,

ireeping shoots rlizomotose or stoloniform, filiform, with a spongy
periphery and a wiry cenler of vaseular bundles. with one to o few
5—156 mm long internodes, then producing a fufl of assimilafing shools
or ferminaling in o 335 mm long, beaked, bulbows resting bud. Sheaths
of the creeping stens and basal sheaths of the culms inconspicuous,
membrinaceons, somelimes with o dark venalion of minute vascular
bundles near their bases: orifiee of the inner culn sheaths incon-
spicuous, straight or somewhat ablique, maost oflen lneeraled.

Calms thin (0305 mm in dicmeter), (1.0-=1 2—3 (—7 ) cin high,
ascending to recurved: collenchyma strands wenk and lew, (83—) H—I12
16 epidermal cell rows between Them: commonly only one weakly
developed palisade layer, bul no parenchymatous lauver in the inler-
spaces belween the few (2—d) and weak vascular bundles, resulling
in = spongy, transtueent, whitish-green or steow-coloared culms. Cell
wirlls thin and markedly wndulated: stomatal guard cells with eonves
shorl ends and of aboul the sime lenglh as the subsidiary cells: stomatal
length 3330 1 —aa) w, stomata broader than in other species studied
their length < twice their width).

Spikes wsuelly shaorter then 3 pro, fusiform, when ripe broadly ovoid,

in deeper waler often reduced and most of the culms remaining vege-
tative, Bosal gleenees aompdeacicond, reaching to about hall the length of

U STRANDHEDE is |'1-~.|1-rm.~.i|:|I-.~ for the lexl, DancGres Tor the dr:m'iugs.
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466 SVEN-OLOYV STRANDHEDE AND KOLF DAHLGREN

the spike or more [length (10— 1.5—2.0 (—2.2) mm, widlh 0.8
L4 mm |, light-caloared apith o broad, greenish midrib, & membranee-
ceaus, comimnonly ey, Fectile glonees (L6—) LV —2.3 mm. ovale,
obluse to subaente, commonly wiitish-green or brown to straw-coloured
somelimes wilh two brown .v.ll"lpim. 4 membreanaceous. The tolasl mom-
ber of (lowers up to 105 receptacle densily 4050 (—60) [ruils per em
of the rachis. (The exactness of this value is low as the lengths of the
racheas commonly are = 3 mm;)

Thecae pale or whilish-vellow, length (L7 —) 0.9—0.2 (—14) mm,
Fifrents morkedty brooad and connectives with farge, often bromaish
ecells, protruding = 0.0 mm®. Shape of pollen grains rounded: lengih
B840 (—44) p, width 24—32 (—430) .

Achene shape pronogncedly trigoneus cond depressed-pyriforan fo ol-
ovate in oulline, withoed o prominent aper; tength 089—10.2 nom, widih
O.6—7 mm; lustrously strinp-colonred ; surfoce smoatlh. Stvle trifid,
Style bases triangular, 0.1 0.2 mm long and broad and conflecnt to Lhe
acheaes, Bristles commonly G, rarely 3 or 83—, equalling or somew hal
excecding the achenes. rarely rudimentary: barbs minute and sparse,
retrorse.

Chromosome member 2n= 1 (according Lo reports published) .,

As all other species of Eleochoris in Scandinavin, it is perennial. It
flowers later than other taxa GJuly to Aogustp, Lol it remains offen
completely barren. E. pareala ocenrs in the ealifloral cone afong He
ser corsts, where it forms mats in soft and moddy ottons of shaltow
and sheftered bags. 11 is sparsely distributed along the Scondinooion
west eoast southwards from Nord-Tréndeloyg in Novwry, through Ore-
sl aned along the consts of the Boltic Sea northuards to the southern
juarts of the Gulf of Bothnio, 10 is rare throvghool Denmark,

Outsidie Seandinavia & peronto has been reported rome several loeal-
ities in western Eorope and along the Medilerranean Sea, Il ocears in
saline areas of 5.1 Burope and Asia. From North America, it is known
from the East and West coasts and from saline areas of the interior,
A few reporls are known [rom South America (Venezuela, Brazil) Japan,

aned South Africa (%),

fosimilar tips of the conpectives ocear i @ Yew other species of Eleocharis;
=00 min long in B malticesdiz; < 005 mm long in B, quingueefolie and E. geicaloeis,

Fhanl, N atiser, vol. 121, 15408
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168 SVEN-OLOY STRANDHEDE AND HOLF DAHLGREN

Eleocharis acicularis (L) H. & 5.

seirpis acicularis L., isolepis acicudaris (L. Scunecor., Limnochlon
fereitfaris (L) REICHR. |

This species belongs to ser. Aciculares (G, B CLARKE|] SYVENS. The
species deviales from alher species of Eleacharis especially in ils Truil
morphology,

fthizomes composed of 1015 mm long inlernodes of successive
shool generations. filiform, with a spongy periphery and a wiry cenler
will vascular bundles: of each node an assimilating shoot and o sheath-
like leaf in the axil of which o new shool generation is produced ; [rom
the axil of the basal sheaths of the assimilating shoots new assimilaling
shoots develop, and o cluster of shoots is formed ol cach node of the
rhizame. Busal sheaths of the cofms greenish to reddish, membrone-
CeONE; ﬂﬂ'ffr‘l' nbﬁr;m*_

Cilmes filiform (G4—04 mm in dicmeter ), 2—10 cme high, when
submerged sometimes up to 20—30 em: collenchyma strands wealk,
4—H i —12) eell rows between them: eommonly two cell lavers. one
somewhal l:ulih‘:u_liq". 1he olher 1);1.rl,*lit"}'l:\'l'l'l:.il{.lllh in the inlerspaces be-
tween the vascular bundles, The mmber of pascolar bondles com-
monly 4, resulting in d-angled green to deep green culims, when sub-
merged semi-translucent and normally barren. Cell walls thin, straighl
or moderately undulaed. Stomatal guard cells wilth convex short ends.
and the subsidiary cells of aboul 1he same lenglh or shorter, resulling
in = conves ends of The slomata; stomatal length 3252 .

Spiles 9—35 (——7 ) mm, in the prefloral stage somewhat compressed
and Tusitorm, later oblong-ovoid, in deeper water often redoced and
mast of the culms bareen. Besal glomes aomplexieant, rather short
(length 1.5—23 mm, width 0.7—1.3 mm), reddizsh-broay to dork
Browen, wwith o browd, greenish mideil and hygeline, silvery margins,
necnally with o flower in s areil. Ferlife glomes (1o ) 1.7 2.2
(2.4 mm, ovale o lanceolale, somewhal obduse to acutish, when
stubmmerged pale hrownish 1o greenish, otherwise reddisli-frown to dearh
bromen, with o greenish mideih gnd hgeline, silvery morgins: The tolal
number of flowers 412 | 16); receplacle densily 32—45 (ruils per
om ol the rachis. | The oxarciness of his valoe is low as the racheae are
shorter than 5 mm.|

Thecae pale yellow and 0.7—13 mm, Pollen grains = rounded or
sick-shaped: pollen lenglh 32—40 v, width 28—32 —36) .

Bt Notpavr, vaol, 121, HHE
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Acliene shape obaede to allong in awtline;: leagth 0.8—1.1 min, width
O a—a anm; colowr shinig wihile or geltowish, rarely brownish, with
i nrfrite . marked reticadalion of about 8——10 fongitodinal ribs and a fine
eernd efose fransperse siriction. Styles normally eilid. Stygle base, Hioogh
snwll, prominently developed, & peeled, conieal-shoped > length and
width 0. 1—0.2 mm. Bristles up to 4. slender and shorter or as long as
the aehenes, olten rudimentary: barbs shorl, adpressed and £ retrorse.

{Chromosome number 2n=20, (Specimens from eo 25 localilies hoave
been sludied.)

I acicularis often Jarms anore or fess closed mats in et cfagish or
ganey soils without other dense pegetation. IO ocears along the margins
andd in the botloms of small ponds, lakes and rivers. bul also in brackish
I:I:EI‘.'."\ along Lhe Ballic Sea 1o a 1'[‘]]”: of more han one melre, When
deeply submersed, il remains vegelalive,

it is kot froon olmest ol perts of Scondinaeio befow inherfine,
bt it iy be more or less race, especially novithwards, 1 is sporadically
distributed in Denmark, and ocenrs mostly near the coasis in leeland,

The general distribolion of E. acicaloris is circmmpaolar, 11 occeurs
thronghoul most of Eorope; it is known from large parts ol the USSIL
Fram Arkhangelsk in the north o Crimes and Hhe Caveasos in the sonth,
and eastwards from Siberia 1o Kamchalka, In North Ameriea il is
distributed from Alaska to western Greenland southwards to northern
Florida and Mexieo.

Feat, Nostiser, val. 1231, 168



Gametophytes of Equisetum ramosissimum Desf. subsp.

ramosissimum, . Structure and Development

By Jyoisna Chatterjee and H. Y. Mohan Ram

Department of Bolany, Universily of Delhi

Delhi 7, Inddia

ABSTRACT

The gomebophyies of Eguisefimn camaosissimne DESE. subsp, pomosissianton
seeur o the cast bank of the viver Yomuona in Delhi, They ave veddish-groen,
compact, and ecushion-like, and are available from November to Febroary.
The gametophytes are male, female or bisexeal and grow by o peripheral
meristem. A vertical seclion shows 3 regions (£) the upper parl consisbing
of erect lobes and arising from a (2] middle prostrate syvstem of pareochyina-
tous cells and (3 the lower portion bearing muomerans anicellular,  smooth-
walled rhizoids.

Spores were grown on Moore's medivm 1o study gevmination and details
of development of the gametophyte, The gametophyles raised in vitro were
also mole, femmle and hisexual bul their morphology was vory different from
those growing i vivo, The former were flimsy, erect and much hranehed

The sex organs differentiate in the peripheral mevistem and show  euspo-
rangiate Lype of development. Each antheridiom is surrounded by oo single
prekel laver and conlnins vumeroas multicilinle, spivallv-coiled spermatozonds
which are liberafed throongh a pore formed by the separation of cover cells
The archegonin normally contain 2 eqoal or unegual neck canal eells: o single
venlral comal cefl and the egg, Oceasionally some archegonin show the pres-
e of 2 well-differentialed vemtral canal eells. Just belore ferbilizotion the 2
neck eanal eells and the ventral canal cell degoneeale (o form a canal. Feeliliza-
tism s aftected by the entranee of the spermmtozoid into the e throogh ifs an-
terior end after casting of( its cilin. Nomerous archegonia become fertilized
bt ondy @ few form nmdure sporoplivices,

INTRODUCTION

The genus Eguiselum, the sole living representative of Lhe Eeguise-
trdes, eonsists of 30 species which are distributed all over the waorld
barring Australia and New Zealund. The planls are homosporous bul
the gametophytes of the different species are reported Lo be unisexual
or both unisexual and hisexual.

The earlier literature perlaining to the structure, development and

Bot, Naetiser, val. 121, 198



472 IYOTSNA CHATTERIEE AND H. Y. M{OHIAN RAM

«l by HAUKE
PLeGd) . An analysis of the literalure shows thal the findings are nol

sexuality of the gametophyte has been eritically review

unanimous regarding the following Ffeatores: (1) Tormation of rhizoids.
B development of antheridia (whether ensporangiate or lepltosporan-
digte), () mechanism of sperm liberalion and (f) presence ol a single
ar 2 distinet! neck canal cells in the archegonium,

The present work was undertaken Lo investigale thoroughly the above
mentioned Features and also lo sludy the detailed structure of the
gamelophyte, development of sex organs and the process of fertiliza-
tion in the locally occurring &, ramesissimum DESF. subsp. ramosissi-
muni, Observations on the elfects of environmental and nutritionasl
factors on the sexuulity of the gametophyles will be published else-
where.

MATERIAL AND METHODS

The gametophyles were collected from the east bank of the river Yamuna
(Delhil. They appear from the end of November and persist oup oo late
February, The gametophyvtes were fixed in mediom chrom-acetic acid (100 per
cent agqueous acelic acid, 7 ce; 10 per cenl agquecas chromic acid, 10 co; dis
tilled water, 83 ce: Jopansexs 1840}, The malerial was kept in the lixative
for 18 1o 20 hours followed by washing in ranning tap waler for 12 1o 16
hours, The washed materinl was gradually changed 10 70 % ethyl aleshol,
The gametophvtes were freated with 10 *9 hyvdrofluoric acid for 7 davs and
then thoroughly washed in 70 %0 aleohol. The teeated matevial was delvidrated
in the alechol-ayiol series, and imbedded o paraffio. The imbedded matecial
was soaked in owater for 2 weeks before sectioning. The gametophyvies were
sectioned wt a thickness of 10 to 13 microns and were stained with satranin-
fasl green or iron-haenatosylin,

The strueture of mature spermatozoids was studied from permanent slices
made in the following wav: o deop of waler conlaining fiving spermatlozaids
wis placed on o slide aod fixed over fomes of glacial acetie acid. The slide
was dlrivel, stained inoan agueons solution of ervstal violet, dehyvdrated in
aleohol-avlol sevies and mounted in canadi balsam,

Sinee it was difficull to study the carly developmental stoges of spore ger
mination from samples colleeted from soil, it was considered aseful to ealinre
the spores i vitro, CASTLE (1953 had earlier used Moore's medinm sueeess
fully for in vitro studies on Sgeisetum arpense. The same mediom was there-
Fore used in the present study,

Mature bul wndehiseed eones were collected and stored al 47C in wax paper
bags. They were surface-sterilized with chlorine water for 16 minutes with
freguent shaking, The peltate sporangiophores were sepotated Trom the cone
axis and washed with sterile water under :Ihl‘[llii.' conditions, A single sporan-

givm was isolated from the cone with the help of a sharp blade o was
planted on the medinm. Stages in e germination of spore were observed from

o, Notiser, val, 190, iR



GAMETOPHYTES OF EQUISETUM RAMOSISSIM UM 473

lemporary wiler mounts of portions of agary removied from the surface of e
medinm with the help of a sterilized scalpel. In the beginning, germinated
spores were removed daily for observation, but when voung sporelings were
[ormed, they were Faken oot ab infervals of 3 or 4 days, For a detailed study
of The gametophytes (grown in vitro) permanent whole mounts were prepaced
ecither in tertiaryv-butyl alcohol servies or afler clearving (FosTER 1949 and
moaunding them in canada balsam,

The nutrient mediom vsed For in vileo shidies contained the following {in
migllj: NH NGO, (300}, KHLPO, (200, MgSo, - THLO (2000, CaCl. - 2HLO0 (1007,
MnSty, - 4Ha0O (300, HyBOy (0.5), ZnS0- THa0 (0.5), CuS0y - 5H0 (0.025),
GGl [00025), NaMaot)y - 2Hu0 (0.0235), Has0; (000006 ), FeGyOgll; - 51100 (1),
and sucrose [S000],

The liguid medivm was jelled with 0.8 Wa ‘Difeo” Boaclo-ogar and the pH
wis il justed to 5.8 Twenty ml of the medinm was dispensed into each of the
culture fuhes (153224 cm)oand plugged with non-absorbent cotton wrapped
in cheese cloth, The tubes conlainiog the medivm were sterilized by auto-
claving al 1 kg pressure/sgoem For 15 minntes,

The cultures wore maintained ab o lemperature of 25+2%C and a relative
humidity varving between 55 o 60 "e The intensily of light was aroond
13 ft=c. and the duration 11 hoors daily.

SPORE GEEMINATION AND DEVELOPMENT OF GAMETOPHYTE

The sSpares ) Er;m’x;*l‘rrm are ;_{Iuljulur. surrounded ]}:l;‘ a coal which
is made up of Tour layers namely, inline, exine, middle layer and
|‘.|5i‘LIl'imr|a11|r1':\. II‘hl' E)!‘il‘.‘"iiﬂl!l].'l.‘[‘.\i Are t“'i'l !ﬁE]iruH}" {'[Iill'd’, I'“IIIHH-HI‘H.'
stroctures, having spoon-shaped ends (Fig, 1 A), The presence of nu-
meraus chloraplasls in the spore gives il a green colour, On the basis of
germination lests, the maximum perind of spore viabilitv was found to
be 8 or 9 days alter madaration,

On Moore’s basal medinm spores germinate 2 or 3 days after planling.
law the initial stages the spore swells up considerably, [he middle layer
breaks and the pseadoelaters are easl off (Fig. 1 B}, The division of
the spore nuclews s lollowed by the laying down ol a wall which
separates a smaller lenticular rhizoidal cell from the larger prothailial
or gametophylic cell (Fig. 1 B). The latter contains numerons chloro.
plasts and oil droplets, whereas the rhizoidal cell bas Fewer cell in-
clusions, Further morphogenelic changes occur only in the gamelo
phyvtic cell, the rhizoidal cell merely elongates to form the fiest rhizoid,
The planes of division in the gamelophytic cell are variable, The fol-
lowring pallerns are commonly observed:

I. The division is transverse and the first wall may he laid down
elose Lo the rhizoidal cell (Fig. 1) or away from il (Fig. 113, The

Bae, Motlser, vo' 120, 11KS



474 JYOTSNA CHATTERIEE AND M. Y. MOHAN RAM

upper prothallial cell elongates (Fig, 1 E. H), and divides lurther 1o
give rise toou uniseriale filamentous gametophyte (Fig 1 H, 1),

2. The first division in the Hilllll"”l]ll:\'lil' cell occars after i1 has con-
siderably elimgated (Fig. 1 F, G},

. The First division in the prothallial eell (Fig. 11 M} is verlical:
ol the resulting cells only one (Fig, 1 K, L), or both (Fig. 1 M, ¥| may
take part in the lormation of the gamelophyle,

The subsequent divisions in all the above mentioned types are ex-
tremmely variable and the developmental pattern of one gametophyte
seldom resembles: that of another. The rhizoidal cell may elongate al
Lhe 2-celled stage of the gamelophyte or il may remain unchanged even
when the gametophyle s mullicellular, The second rhizoidal cell may
differentinte when Lhe gametophyle is only 4 or 5-celled, or al a much
later stage. Tn o multicelled gametophyte new rhizoidal cells are formed
by the unequad division of the superficial gametophylic cells (Fig.
10n Q) The smaller cell is densely eytoplasmic and elongates to form
a rhizoid. The voung filamentons gametophyte first grows by an apical
cell bul soon it organizes into o meristemalic p (g 1 P).

Three sexually dilferent types ol gametophyles can be distinguished
by their exterial morphology, Males are light green, with smooth and
fteshy branches (Fig. 1 B): females are deep green, with much dissected,
thin branches (IFig: 15) and the bisexuals show fleshy, male branches
arising in belween much dissected. thin, female branches (Fig. 17T).

Fig, 1. Spore germination and development of  gametophybe in vitro (am, apical
meristem: o, antheridiag o, chloroplasts; iy, male lranch: md. middle laver;
po, prothallial cell: pe, psewdoclaters; e, ehizoidal cell; rh, rhizoid; f, rhizoidal
imitinl. Al dingrams are Trom whole mounls. | L. Mature spore hefore germinalion,
CldE. — B Germvingled spore, The maddle layer ond the pseadoclalers are cast ofl

143 G 10 Faest division in Uhe prothallinl celly o © wall hos been loid close
fo the rhizotdal cell whereas in Dbt s away Prom 31 = 13, E. H. L Progressive
stages an the development of 8 filamentons gamelophyvie. <143 — F, G Young
sporclings: prothallial cell bhas elongated before division in F; the prothallial eell
has divided in G, e — 0 M. Yertical division in the prothallial oell has formeed

| KT ||I|.|.'1il|.:|| g 1=|[|u|| cells, =143, ¢ oy b {illrll1'|lhll|ll‘r'|1"‘i- i which ||||.|_1.' LITER I 21
thallial cell is parbcipating i developoent, =143 M, Yowng gamelaphyle in
which both the prothallal eells are developing. 1433, 0. same as N, bearimg
twa rhizodds. Nole the apical meristem and rhizoidal initigl, <60, — P, Apical
portion of o young gametophyte enlarged. <143, — O, Parclion of the gamelophyle
"‘-Ii““’ill“ il r]lizilill:ll I.||i|;“| IIIFTI"1HL I!} tl‘“' |'||||_'1||.IIII E]i\i"ili" 1" i H]I.]'l]l"l’:l]il‘l?.'lll" ('1't.|.
<143, — R, Mule “uhh'luph:\lu. W, % Female H:IJ11|:'1I|'|E.I|1:|.'|.H. Sl T, Bisexunl
gametophyie. 4

Bk, Nutisvr, vol. 121, BHE
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476 JYOTENA CHATTERJIEE AND H, ¥. MOHAN RAM

The gamelophytes raised in vitro are morphologically diflerent from
those oceurring in nalure, The latter sre dorsiventral, compael, cushion-
like (Fig. 2A) and reddish-green or green in colour. The anatomy of
the gamelophyle collected lrom nature is deseribed below:

A vertieal seclion through the gametophyle shows 3 zones: (] An
upper. lobed, dark-green erect system: (2) a middle, lighl-green prosirate
¢ portion, The rhizoids

system, and (3 a lower, colourless rhizoid-bear
keep the gamelophytes irmly attached to the substratom and conse-
quently, they cannol be easily removed from the soil,

The growlh of the gamelophyvie tnkes place by a peripheral meristem
(Fig, 3 A}, The meristemalic cells appear as inverted pyramids or as
elomgated columns in longisection (Fig, 3 C) and these cells are osually
packed wilh chloroplasts (Fig. 5 B, €). The derivatives of the meriste-
malic rim differentiate into the green lobes, lssues of the prostrate
system, sex organs and many sterile cells. The last mentioned conlain
fewer chloroplasts and do not divide {furiher,

The early development of the lobes is variable and may lake place
in the following ways:

fer] The inverted pyramid-like cell {lobe initial}) divides obligquely to form
two cells (Fig, 310, The lower cell adds to the thickness of the prostrale
svatem and the anpper cell undergoes fwo Iransverse divisions followed by oo
lomgitndinal division in the terminal cell alone (Fig. 4 E, Fi, Liter divisions
oceur in various planes [Fig, 3G) Karely, only transverse divisions take place
in the vpper celll resulling in the formation of o long uniserizte filament
(Fig, 3H),

(B After the two-celled stage, the first division in the upper eell is lrans-
verse gnd the two cells divide longitucdinally (Fig, 3 1),

) The first division in the upper cell is longitadinal, forming two eells
Followed by transverse and longitudingl divisions (Fig. 30, K). Further divie
sions are irregular and result in g massive branched lobe [Fig, 8 L), The lobes
viery in height and reach up to 12 eells, The eells are aninueleale and are
packed with chlvroplasts. A fully formed lobe is 0 much branched stroeture
with a narrow lower part and a breoad, expanded apper part (Fige 3§ L, M),
In some eells the ehloroplasts degenerate and o red  pigment geenmulibes
{Fig. 2R,

The prosieate system of the gamelophyte consists of 4 compact lissue
of 6 o 10 layers of thin-walled parenchymalous cells. The cells of (he

Fig. 2. Gametaphyte fan, antheridia: oc. darkly stained  cellsi. — A0 A female
gamelophyle growing oo civer bank enlarged o show ils halil. <6, — B. A super-
ficinl cross-seclion of the gametophyle showing irregular outline of (he lobes. The
darkly stained  eclls show  degenerated  chlommplasts, 18 (i, Cross-section

through s male gametophivie showing antheridia distribuied alomg the peFiphery. 28,

For, Notiser, vol, 100, 1465
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478 IVOTENA CHATTERJEE AND H, ¥, MOHAN RAM

upper laver conlain numerous chloroplasts and starch grains whereas
the cells belonging to the lower parl of the coshion are devoid of them.
At maturity the cells of the prostrate system develop fibrous thickenings”
(Fig. 3 X), and they also accumulate oil droplets and slarch grains
(Fig. 3 Q).

From the Tower epidermis of the gamelophyle cerlain cells grow oul
into rhizoids (Fig. 3 P—35), The chizoidal initial contains a large nocleas
and nomerous starch grains (Fig. 3 P As the indtial elongates down-
wards, its puelens moves inlo the protuberanee. In oo (ully-formed
rhizoid the eyvloplasm along with its nueleus oceupies the bip (Fig, 3 8).
The malure rhizoid is nearly 1 em long, smoothowalled and has o
swaollen base [Fig, 35).

Oceasionally the gametophytes show a luber-like structure on the
venlral surface. The cells of this luber are parenchymalous bul densely

packed with starch grains.

ANTHERIDIUM

The antheridia are produced all along the periphery of the gamelo-
phyte (Fig. 2 C), As new antheridia are produced by the meristem the
older ones are pushed lowards the centre, The anlheridia are, Tor the
most part, embedded in the lssoe of the gamelophyte and are sur-
riounded by short, multicellular lobes (Fig. 411, In a mature gameto-
phyte, the apical portions of antheridia can be easily recognized (as
drised. vellowish green spots) with the help of o magnifving glass. I g
milure antheridivm is punetored with a needle, numerous spermialo-
zoids ooze out in o white muss,

Fig, 3, Gametephyle (g, archegonivm: ¢, recently divided coll: ep, ehloroplast: i, lobae
initial; mem, meristematic margin: of, il deoplets; sr sterile cell; £ termingl cell)) —

A T gamelophyle showing peripberal meristem, <29, — B, Enlarged view of @
partion of the merisiem from A o recently divided cell con e seen (e}, <014,

Co Same as B, showing lobe initials (00 and sterile eols (sri. < 314, — [0 Division
of the lobe initial by an oblique wall, <314, — FE—=G. Stages in further develogment
aof the lalw, <314, — H, Uniseriate Iole=, =314, — L. Young lolw showing an anti-
clinal wall in the ujprper and the lower eell, 3144 J—1I. I|'r|~;.:nlur divisions in the
l||||||.'l..: ﬁgnl'q' L. shinws o R Fow Iy ||,'|1‘1 :1|||] ik vhpzl:lllll:':l |||||'|1~:|' p:lf! ] A - —

M. Cross seclion of upper parl of 4 mature lobe showing irregular ootline, =145,
N Surfaee view of wall of a mature cell of the prosteale syvstem showing thivken-

'||1hr:1. 33, — U, A portion of the prosirale svstem; the cells are packed willy wil
droplets (of) and starch grains, =167, P& Progressive stages in the develop-

ment of rhizolds. P—R 537 5 5032,
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Some al the superficial cells of the meristematic margin become den-
sely eyloplasmic: they show o large nucleus and acl os antheridial
initials (Fig. 4 A). Each initinl divides periclinally into an outer cover
initial and an inper primary androgonial eell (Fig. 4 Bj. The latter
undergoes a periclinal division (Fig. 4 ) which may be followed by
another division in the same plane (Fig, 4 1)) or at right angles (o it
(Fig. 4 Ej. The cover inilinl undergoes anlbiclinal divisions to form o
single-layered roof of the antheridiom (Fig. 4 F—H). The jackel of
the ;
phyte, The subsequent divisions in the androgonial cells are irregalar

theridium differentiates from the surronnding cells of the gameto-

and result in a compact tissue of spermatocytes (Fig, 4 F—H). Thus
the development of the antheridinm is of the eusporangiate bype:

Each androgonial cell (Fig. 4 .0) divides mitotically and forms two
spermatocyles which develop into spermalozoids (Fig, 4 K—Pj. During
the melamorphosis of a spermaloevie inte o spermatozoid, o large
viecuole appears in the eyloplasm (Fig, 4 K| : the nuclens enlarges and
gradually assumes o crescent shape (Fig, 4 L) During this change the
vacuole disappears, the evloplasm contracts slightly from the wall and
a mucilaginous layer develops sround the former (Fig. 4 L—XN). Mean-
while the blepharoplast becomes distinguishable as a faint arc-like
structure wilhin the coneavily of the nucleus (Fig. 4 L), The nucleus
of the spermalocyle has a characleristic reticulate appearance with o
broad posterior and a narrow anlerior end (Fig. 4 L, M.

The nucleus beeomes curved and slender, the blepharoplast becomes
coiled and develops numerons cilia (Fig, 4 N, O}, Gradually the nucleus

Fig, + Antheridia joe, androgonial eell; bp, beplaraplast; o, evioplasm; ca, cilia; of,
COVET '|;|1H'|'.|.|. i, 1'.'|'||:;|JII:,|_'\-\.|“i1' shyeath: e, cover eell: e, p;l‘llu.ull.". j:'. jm‘lu.*l! eells: f, leiksie:
mif, mucilsginous liver: o, nueleas: g, pore: po, primary andeogoninl eell: se, spoer-
matoeyie; oz, spermatozoid. ] — Ao Antheridial inilinl, <! B. [nitial has divided
o form an apper cover initial and o lower primary androgominl eell. <518 —
G, 1 Fiest anld seeond lli'l:'il'ill.:l‘ division in the E'l!l'il]l:l.a"} :|II|.|I':.I,'..’I.I=II'HI| el TEs -
|II'|'|.'|:|.'_ o' o3 . Anbielinal wall Forivalion &6 Lhe lower :'llit|n|,L=||III'i:|| eall. =513

F—H. Progrossive sluges in the Tormation of an anthendiom. 7 «<513; G H
< 34T, L Lose portion o gumetophyvie showing two antheridia surrouncded by
short lobes. - 176 Jo Androgonial cell wath o prominen! noeleus, = M T,

K. Young spermalocvle with o prominest vacusle, The noclens has chasged its shape.
< 1T, L. The nuclens of the spermatocyte has become erescent-shaped. 0 1047

AL Ddorsal view of oo spermatosyie, <1047, — N, (5 Stages in the metamorphosis
of w spermaslocyie 1o o spermatozond. < W47 — % Mature spermalozoid. . < D04

i3, s through the gpper parl of aotheridivm: nole the fermalion of o pore
hetween cover cells. 07, — M La matore antheridiom showing o mass of sper-

muglozoids being diseharged (hrough the pore. < 1558,

Eat, Notiser, vl 121, 18683
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loses ils reliculate nature and changes inlo o densely staining, homo-
geneous, coiled body (Fig, 4 P). The spermatocyles now starl separating
from each other but the surrounding wall of individoal spermatoeyles
can still be seen (g, 4 Q). R). The muocilaginous layer around the eyio-
plasm absorbs moisture and swells up. Doe lo the pressure exerted,
the cover cells separate along the median line and a lenlicular opening
is formed (Fig. 4 Q). The spermatocyles come oul in o mass through
this pore (Fig, 4 R). When a portion of gamelophyte containing mature
antheridia is placed in a drop of water, the antheridia dehisce and a
mass of spermatocyies is released. After 10 lo 15 minutes Lhe spermuato-
zoids storl moving within the cells in a clockwise manner. Very soon
the wall of the spermatocyte breaks and the spermalozoid slips ont of
the cell, starts lashing its cilia and moving in characteristie spirals, The
greatler part of the extoplasm is lefl in the eell and only a sheath per-
sists around the nuclens (Fig. 4 0},

The mature spermatozoid is spirally eoiled; ils nuclens occupies the
grialer parl of the body. A spiral blepharvoplastie band which Dbesrs
numerons cilin is situated al the anterior end (I9g. 4 P, Oceasionally
a cyloplasmie vesicle is found altached to the spatula-like posterior
parl of the spermatozoid, Many darkly-stained bodies or granules are
seen scaltered around the nuclens bul are specially concentrated on its
concave side (Fig, 4 0, P),

It has been often abserved that 2 or 3 antheridial inilials differentiste
adjacent 1o each other withoul inlervening slerile cells (Fig, 5 A). Each

Is develops into an antheridivm conlaining normal sper-

of these inili
malozoids (Fig. 3 B—H}. At malurily even though the adjacent anthe-
ridia conlesce to form o common chamber by the dissolution of the
g walls, the idenlily of each antheridium ean still he made onl

mn
(Fig. b 1).

Hi'lh:lr:ﬂ i

ARCHEGONIUM

The archegonial initials can be recognized soon afler the fTormation
of the erect lobes of the gametophyle. The initials differentiale all along
the margin of the gametophyte as superlicial cells of the meristematic
vim, They can be distinguished {rom the surrounding eells by the pres-
ence of a large nuclens, dense eyloplasm, and absence of chloroplasts
(Fig, 6 A). The activitiy of the peripheral meristem resulls in the en-
largement of the gametophyte and differentiation of additional arche-

Bot. Notiser, vol. 121, HiGH
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Fig, 5, Antheridin (ac; ondeogoninl cells; of, cover initinks: co, cover cells; of antheri-
i initials; fo, jacket cell: se, spermatocyvies; sz, spermatozaids.) — A, Portion of
gometlophyle showing o pair of soperficial antheridial inibials. 288, — B—1h
Developmental stages’ of anterhidia. B, € =288 1 w12, — K. A portion from 1)
inlarged to show the androgonial cells, 288, — 7, L. antheridia ol an advanced
slage, =124, — G A& portion from F omaegnificd 1o show a mass of spermaolocyies,
288, 1L Antheridia conlaining numiecrous . spermatozoids. 124, | R I
mature antheridin. The separating walls between adjacent antheridin  have dis-
arganized resulling in the formation of o common chamber, The cover cells are still
intact, =124

Bat, ¥eibsor, vol, 101, 1568



454 JYOTENA CHATTERJEE AND L Y., MOITAN RAM

sonial initials. Thus the older archegonia ocear lowards the centre and
vounger ones lowards the periphery of he gamelophyle (Fig 6 1),

By the laying down of a periclinal wall, the archegonial inilinl divides
into an ouler primary neck cell and an inner central cell (Fig. 6 B).
A very sudden and characteristic change in the primary neck cell is the
aceumulation of chloroplasts (Fig, 6 B}, The primary neck cell under-
goes anbiclinal divisions (Fig. 6 G} folowed by verlical division in bolh
the daughter cells o form g lier of four cells. The first periclinal divi-
sion in the central cell gives rise fo an outer primary neck conal cell
and an inner primar
than the former (Fig, 6 [£) to lorm the venlral eanal cell and the egg

vovenlral cell (Fig. 6 D). The latter divides carlier

cell (Fig, 6 F|. Starch grains now appear in all the 3 cells of the axial
row {Fig. #§ F|, Their nuclei are somewhal oval with prominent nuecleoli,
The primary neck canal cell then divides and Forms 2 neck canal cells
(Fig. 68 K| either by an obliguely verlical wall to form 2 unequal neck
anal cells (Fig. 64G), or by 2 vertical wall resulling in 2 equal boot-
shaped cells (Fig. 6 H). When the neck canal ecells are unegual the
lower one appears to be wedge-shaped while the apper is somewhat
rectangular and fills the greater part of the neck of the srchegonium.

Fig. 6. Archegonia (e, neek eanal: ce, eentral oell; ep, ehloroplast; eg. ogg; [, Iobe;
mim, meristematic margin: ne, neck eell: nk. neck: rl, neek eanal cell; pn, primary
noeck cell; pre, primary neck canal cell; poc, primary vendral cell; oe, veniral canal

cellll — A, Portion of the gametophyle showing  superficial  avehegonial initial.
w36, B. The initial has divided (6 form o ;H‘ihl:::r‘r.' neck cell and o central cell.
= 363, C. Anticlingl division in the primary neck cell. 363 B, The eenteal
cell has divided o form primary neck canal cell {peee] amd the primoaey veotral cell
(poe), odik. — K. Nuclews of the primary ventral cell in division, <477,

F, La. young archegoniom showing primary oeck canal eell, ventral canal ecll and
the egg. <363 — G0 An obligue wall has been laid in the primary neck conal eell.
w 3G; H. Arvchegonin shiowing twao parallel neck canal eells, 0363 — 1 Mature
archegoniom showing four liers of neck eells, <363, — 1. Cross.section upper
parl of the neck showing four meck cells flled with chilovoplasts, - 477, Ik, Tran-
seclion through the middle part of the archegoniom showing 2 neck canal cells.
<477, — L. Part of female gametophvie showing the sequence of develapment of
archegonia. The wvoungest is lowards the periphery =) whereas the mature is

towards (he centre in between the lobes, <278 — M. Cross-seclion of an arche-
gonium through the region of the venler showing egg. <477, — N. L.s. archego-
mwivm showing two veniral canal cells formed by the periclinal division of the
aoriginal ventral canal cell. The primary neck canal cell has nol vet divided. 508,
0, Same as N, but the primary neck canal cell has divided longitodinally, = 324,
- I Archegoninm in which the original vendral canal cell has divided longitudinally.

W), — Q, ,\r:-h:-guniuru wilth an 1"|HI:I+I=IH1I-"I|- neck l."l'.llii:liltirlg neck canal cells,
w320,

et Notiser, vol. 121, 1468
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These 2 types of wall formalion in the primary neck canal cell oecur
wille equal requency and bolh way be seen in the same gametophyte,
Further development of the archegonium is accompanied by the flat-
tening of the venlral eanal nuclens, whereas the egg nuelens increases
in size and becomes spherieal (Fig, 6 M),

Simultaneous with the division of the primary neck canal cell, divi.
sions in the single tier of neck cells ensoe, resulling in the [ormation
of o neck consisting of 3 or 4 Hers ol cells (Fig. 6 1), each fier having
4 cells (Fig. 601, The cells of the uppermos! Her of the neck are some-
what elongated and larger in size. Originally all the neck cells contain
chiloroplasts, bul those of the uppermost tier lose them alter some e,
The mature archegonium consists of a venter, cmbedded in the fssoe
ol the prostrate system, and a neck prolroding in hetween the erecl
lobes of the gametophyle (Fig. 6 L).

Occasionally some abnormal archegonia were encounlered. They
were either intermingled with normal archegonia or oceurred isolated
in the same gamelophyle. OF the abnormalilies observed, the presence
of 2 ventral canal cells was the most common (Fig, 6 N (). somelimes
this condition was observed in all the archegonia borne by a gameto-
phyte. The presence of superimposed neck canal cells was also noted
in some instances, Very rarely a longiludinal division ocearred in the
ventral canal cell (Fig. 6 P}, Figure 6 Q represents an archegonium in
which the neck is abnormally long,

FERTILIZATION

The cells lining the venter undergo a Few divisions prior Lo ferliliza-
tion (Fig 7 A, D). The ventral canal cell disintegrales and (his is accom-
panied by the degeneration of the neck canal cells (Fig, 7 Al The ecells
ol the upper lier of the neck separale fromm ench other so as (o form
a ocanal (Fig. 7 B). The egg extoplasm which is packed with starch
arains (Fiz. 7 E—H) receedes [rom e wall of the vender bul occa-
sionally it protrudes into the base of the neck (Fig, 7 1)), The spermato-
#zoids enler the archegoninm al this stage and the neck becomes almost
elosed.

Many spermatozoids enter lhe archegonium (Fig. 7 C) through the
canal of the neck., Sometimes, however, only one spermatozoid guins
enlry (Fig: 7 E, F). Once the spermalozoid reaches the egg, its cilia
become undiscernible, although the cytoplasmic sheath can still be made
oul (Fig. 7 H). The sheath is often visible even afler the spermaltozoid
has entered the egg extoplasm (Fig. 7 G).

Bl Notiser, vol. 121, 110G
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Fig, 7. Archegonin (cs, evtoplasmic sheath; dn, degenerating neck canal cells: doe, de-
,'_'q-|||-ri|1i|;|'.; venlral canal cell; i, CHEL e, e puclens; f lobas; e, made poclens; nk,
nieck: sr. \Eu'r:nn!uruid; o, venter. ) — AL Lox, ||n'|:4,'Huni|.|i|| biesFosee Tertilizatiomn. The neck
canal cells and the ventral eanal cell have degencested. The cells of the venter have
dlivided lwefore fertilization, = 293, B. Stage later than that in A Mark the opening
al neck, <336, — (. Uross-section upper part of the venter containing numerous
apermalozaids, o 528, 13 An archegonivm showing only one spermatozoid in the

cggs n fow are seen oulside the neck. = 133 E. Lower parlion ol an arehegonium

showing caley of spermatozoid into the egg through the anterior end, =528 —
F. T.s venler showing an egg and o single spermalozoid Iving by ils side, 528,
— {i, Epg showing scveral spermabozoids in its evioplasm. 528, H. Fusion of
male and female nucler; the nuclens of the spermatoroid s still in o coiled condi-

tinm. <5328, — L Cross-seclion of the venter with avgote, 4060,

Buol. Notisor, vol, 121, 1948
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Although several spermatozoids enler the ege evloplasm (Fig. 7 H),
oily one Tuses with the egg nucleus (Fig, 7 H). The spermatozoid may
lose ils original spiral shape and straighten out after entering the egg
cyloplasm (Fig, 7 El or il may remain coiled until the fusion of the
nuclei (Fig, 7 H).

Al the time of fertilization the membrane of the egg noclens is very
thin. The chromatin is in the form of granules (Fig. 7 1. Several arche-
gonin in a gametophyle become fertilized but all the zygotes do nol
develop into mature embryos. The zygoles contain numerous stareh
grains and the fertilized noeleus shows an uneven owlline (Fig, 61},
The growth of a female gametophyle continues and it produces fresh
archegonia even afler i few have been fertilized and young sporophyies
have been formed. In a hisexuoal gametophyte. however, new archgonia
and antheridia are not formed after Pertilization.

IMSCUSSION

The structure of the gametophyte and development of sex organs in
the various species of Eqgaisetum have been studied by several aothors
(hasuyar 1914, WaLkeEr 1921, SETHI 1928 and MAHABALE 1945).
Although, the structure of the gametophyte is more or less uniform in
the different species there are some features which are distinel (o this
species. These will be discussed below:

While studying the structure and development of Lhe gamelophyle
ol E. debile, Kasuyvap (1914) described the presence of o primary
lubercle stage, similar to thal found in Lycopodium cernuane, Tuber-
like: structures were oceasionally observed by SETHI (1928) and by (he
present authors on the veniral surface of the gametophyie. The cells of
Lhis region are parénchymatons and are packed with starch zrains.
Anatomically this tuber-like stroeture is quite different from the primary
lubercle of Lyeopodinm cernnum,

The histological structure of the gametophyle of the present species
is essenlinlly similar to that already described For E, debife var, pasher
by MadasaLie (1945). However, in the material observed by us, the cells
ol the middle region of the mature gamelophytes showed the presence
of oil droplets and fibrovs thickenings.

MiLpe (1867) described that the rhizoids arvise as small papillag from
Lhe epidermis which elongate gradually and are then cut off by o cross
wall. Duvar-Jouve (1864) stated hal rhizoids develop as small papillae
bul no eross walls separale tThem, Our observalions confirm Duvar-
Joove's linding,

ok, Notiser, vol, 121, 1/GH
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The development of green. erect lobes of the gamelophyte has nol
been studied in detail by the earlier workers,

The occurrence of 2 or 3 antheridia withoul the intervening sterile
cells, and also the frequent presence of abnormal archegonia with 2
venlral canal eells have also been reported for the first tine,

hasuvar (1914)) observed female or hisexual gametophytes in 2. de-
frile. SETHUS (1928) account of the life history of the same species
indicitles that the gametoplivies are bisexual as well as unisexual. In
E. ramosissimum subsp. ramosissimam  (present material] also male,
Female and bisexoal gamelophytes oceonr in nature. The hisexual gameto-
phytes are protogynous as also noted by Kaspvar (1914), SETHL (1928)
and MAHABALE (1945, WALKER's [1921) report thal the antheridia and
archegonia continue lo develop in the gamcelophyles of B faeedgafam
until one or more sporophyvtes attain o considerable size does notl secm
Lo be true in the present material. We have noled thal although the
female gametophytes confinued o grow and produce more archegonia
even after fertilization of a few archegonia, and [ormation of young
sporaphytes. the antheridia fail lo differentiate continuously,

CAMPBELL (1918) wrote thal in E. felmodein antheridia develop in the
manner lypical of eusporangiale ferns or have their origin from a single
papillate cell, The developmenl of antheridia is of the eusporangiale
type in the present species as reported by earlier workers also in other
species ol Equisetum (CampesiELL 1918, SETHI 1928),

Four different views for the liberation of spermalozoids from a ripe
antheridivnn have been suggested in the literature: (1) by the separa-
lion of ¢ or more cover cells in E. pratense (GOEBEL 1905) and in E. tel-
medein (CAaMPBELL 1918), (2) by the degenerntion of the entire ouler
wall of the antheridinm in E. laevigotum (WaALKER 1921, (31 by
throwing ofT a triangular opercular cell from the roof of the anthe-
ridium in E. arvense (CAMPBELL 1918, FosteEr & GIFFORD 18954 and
i4) by the separation of 6 o 8 crown cells capping the antheridimm
Found in K. flopictile (SLADE 1964). In £ ramosizssimam subsp. reonno-
gigsinuem spermatozoids eseape from a matlure antheridinm through o
pore formed by the separalion of the cover cells along the median line,
The presence of an opercular cell has never been observed.

The archegonium in the present material conlains an egg, a venlral
canal cell and 2 equal or unegual neck canal cells. However, Kasayap
(19141, WarLker (1921) and Bower (1935) reported the presence of a
single neck canal cell in E. debile and E. laepigotum. Since (he primary
neck eanal eell divides quite late, it is likely that these authors examined

Ehisl. Notimes, vl 121, 168
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only voung archegonia in which the primary neck canal cell had nol
yvob divided.,

The ege nueleus does nol show the presence of o membrane doring
fertilization (SETHt 1928), In the material examined by us, a definite
but thin nuclear membrane has always been observed, SETHD [ 1928)
further reported that the spermatozoid bodily enlers the egy evtoplasm.
In the gametophyies of the present material the spermatozoids always
cast off their blepharoplastic band bearing cilia before they penetrate
the egg evioplasm.
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Pollen Zones at Abisko, Torne Lappmark, Sweden

By Mats Sonesson

Department of Planl Ecology

University of Lungl, Sweden

ABRSTRACT

In pollen dingrams from a meantainens area of Northern Sweden four main
pollen zones are distinguished, the limits of which are radiocarbon dated.
Dingrams showing the size frequency distribulion of Hetelo pollen grains
from the different zones are also presented.

INTRODUCTION

Sampling of gyt ja and peal for pollen analysis has been carried oul in
the Tornetrisk area. Torne Lappmark, Sweden, for current investiga-
Hons on Lhe vegetational dynamics of the area, primarily in the mires,
The profiles presented in this paper derive from two siles in the Sub-
alpine belt al the mouth of the Abisko Valley. See the topographic maps
issued by Bikets Adllminna Kariverk. Stockholm (12100 000),

The investigalion area belongs to the mountainous western part of
Norlh Scandinavia. The deglacialion of the area has been described by
Horpar 1957, 1960, the geology of the rocks by Kupuing 1965, and
a survey of recent vegelalion may be found in Dv Rierz 1950 and
MArTENSSON 18565, The regional variation of mire vegetation has been
deseribed by SoNgsson 1967, A (lora list (vascular plants) has been
published by ASPLUND 1950

SAMPLING SITES

Gp 1, Gp 3t Lake Voolep Njakajaure, Subualpine bell, 408 m s, ca.
68720° N, Lat, 18745° E. Gr. Gp 1 75—100 m from the southeastern
shore, Gp 3 appr. from the middle of the lake (size ca, 300 by 600 m,
water depth at least 12,5 m).

Bp 100, Bp 101: mire ca. 5300 m S5E. of the outflow of the Abiskojakk
fnear the Tourist Hotel ), Subalpine belt, ea, 75 by 300 m in size, 360-
380 m sm., cn. 68720° N, Lat., 18745 E. Gr.

et Watizer, vol. 121, 15
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METHODS

Fog the sediments a Livingstone core sampler {dinmeter 36 mm), for the
peat o Nidis-Odentun eove sampler (diameler 25 mm, see NAKS & ODENTUN 1958)
were nsed, The sediment sampdling was made in winter, Matevial of the surface
mud was obtained by letting the eore [reeze belore sampling. The upperniost
sample of the mud (Gp 3, spectrum number 72) comprises cn 2 em ol he

witter pillar too.

Bp 100 and Bp 101 devive Trom a bog like site of the mire. Bp 100 from @
humimock and Bp 101 from a depression ca, 100 cm beside and 535 cm below
the hummoek.

All samples wsed Tor the pollen anolyses amd fore the Betals measarements
woere uniformily Treated with ROH. HF, HEL acetolysed amd  mounted in
silicone oil {cf. ANDERSEN 1960, Fapcm & IVERSEN 1964,

Swmples used for the sediment analysis were treated with laetic aeid aod
alyvsed aecording o Lospourist 1938, Fifty fields of vision were studied of
chshide by means of an ovdinary eve-piece micrometer, Concerning the algae
found, only the diatoms ecasily recognized by the magnification used |2 ca.
HD were counted.

The ash conlent in some samples of Gp % was determined by ignition. Resalt
fash weight in per eent of div malter weight): Speclrum numbers 88= 62 %,
$9=061 %o, 25=TF] o, 22=406 %o, 12=56 9s

An Xeraw diffraction analyvsis was made {bv Do U, REGNELL, Dept. of
Mineralogy and Petrology, University of Lund) on one sample of the mineral
ground of Gp 3. Pre-trealments with 1HF, HCl and HaO, reduced the sample
from 246 2 1o 005 g The result of the anolvsis showed a possible though
il an exclusive eontent of graphite.

The radiocarbon datings (made by AMr. 85, [TARAxssoxN, Radiocarbon Dating
Loaborvatory, Universily of Lund] were eorreeled lor deviations from  the
normal O30 o, 1L may be noliced, that one sample (Gp 3 speetrom
nunshier 15—17]1 was dated on the NaOH soluble fraction only, Concerning the
half-life of radiocarbon, 57300 vears, see the discussions in BErGrusn 1966
[ At

The pollen dingroms (Figs: 1, &, and 4) arve principally constrocted Like
those in BeErcLesn op. eil, the terminology and nomenclaluree of which are
follevwed boa.

The stratigraphic signatures of Bp 100 101 are based on those of von PosT &
Grastosn 19268, The muain bryophyle components are indicated by letters:
C=Callierpan friforiom (WER et Monr.) Kixope, e=iheranum el efongafnn
SCHLEICH., I=Sphognom  fusenm  (SCHIMP. | KLasGer, w=28, warasforfis
Hussow, 1= Paludello squarreose (HeEpw, ) B, r=Drepanoctadus revalvens
(8 Wansst, s=Scorpidivm scorpfofdes (Hepw.) Lisew., T'=Tomenthyp-
i pitents (Hepw, | LoeskiE. A F designates [vozen peat, The sum of ealeula-
tion of "B" does nol comprise Sobos chomaemoras, Pollen grains of this
species are, however, Trequent especially one the levels 15590 cm and 160—
180 cm, “Odher sperm.” means mainly (G ramineae.

“Quercetum mixtum™ (QM, Gp 3] means the sum of Quercns. Dlmue and
Titier, Tilin being least Frequent, They are all evenly distribuoted through the
profile.

liat, Xatlsor, vol. 120, 1968
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Table 1, Flora list of Gp b

2 Number | MNuimleer
Spectrum s G | St i o
arains grivin
| Epitobium sp, ... .. I A6 Plantage  maritima,
] Astragalnsg ef. frigidus | annulate ' ... L., |
G5 Serifraga alzofdes 1 45 Saxifraga oppogiti-
Pinguicaln sp. ...... 1 L R 1
(1 Corglus apelfana . . I Arenaria type ... 1
67 Thamnns Ifrr;nrlr:l.frr o 1 i Plemtage medin |
1ifi Fonuncuing sp. 2 54 L TR R 1
(i5 Renunewlins . sp. I a Ranuricufus sp. 1
Serifragn uizeides | 1 3h Mymplaca sp,oooo, . 1
4 Rubas  chamaemorns I 34 Rubus sp. .. KTHATS 1
lisk Sacifragn wizoides 2 41 Ranerncalus ] 1 PPN 1
2 Homuncelus . sp. ... . 1 Robs chemaemoris 1
fil Pinguiealo sp. ... | 30 Serbus aweuperio 2
it} Prrnassio polusteis | . | 20 Mantage  meritimir,
5T Plantage  miiretioe, anmulafat ool 2
annilade? . .... .. I Ranuncefus sp. ... 1
i Hanunewlus sp. . | @ Sewifrage aizoides | 1
ih] Biryas netepetadn ... I 14 Coarglus avellana 1
i Manunculus &p. . | 1 [Fafierrn S oo 1
al Smrifragn aizeides 1 12 Rubuz-%p. oovmn - 1
49 Plantage maritina, 1n Rubits -8 vavieaauis |
afinulale ¥, I [ Melmmpyrom sp. . ... 1
Sarifraga aizeides ., 1 i fCorplus aoeilana . .. 1
47 Calfume weelgeris .. | 3 Sorbus oercrpearine 1
il 8p, v aeiwin o 1 | Polypodivm valyare |
Sarrifreegn aizoiles .. |

b See ANDERSEN 1061

Talle 1 comprises the species of Gp 3 nol especially accounted for in the
dizgram, exeept the species of QM and those nndetermined.

The "Hetula neana tepe” was determined on estimations of size, height of
e pores amd thickness of tw wall (Gp 1 and Bp 100, 101 or on estimations
of the relative height of the pores only (Gp 4),

The reliability of determining between the Belnda species by using pollen
has recently been discussed by Birgs (1968, see also references given o
carlier literaturel. For the taxonomy ol the genus Befufo in Fennoscandia,
see HYLANDER 19646,

The measurements of fefeda pollen (Figs, Ja—38 b were made with o
Leite “Sehraubenmikrometer-Okular”. In each sample studicd 400 geains were
measured.

Some of the abrupt shifting in the pollen corves may be due o an obvious
destruction/eorrosion of  Pirs pollen, This concerns among others Gp 3
spectrum numbers 34, 28, 20,

Hot. Nuliser. vol. 121, TiHIH
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DESCRIPTION OF SEDIMENTS

Gp i

Depth below lake

Stratum

Deseriplion

level (my) number
4A—536 . inaas ) Clayey line detritus gyviija, grevish green, non-elastic,
o I s + Slightly clavey fine detritus gyitja: grevish dark-green,

1]'|x|i1|1;||:.- elashie and stratified.

BA0—868 L. ieiin a4 Clayey fine detritus gy,

BAS—6.73- ... 2 Gireenish grevey elay,

5,55 | Grevish clay.

GLp

Pepth below lake | Stratum

beser
level fmi) mumber Heaoription

1250-—1380 5o fi Clavey fine delbrilns @vitja. grevish green, non-elastic,
Green algae frequent (la, Pediosfeom and Bofegococ-
cies),

15801500 _..... i) Slightly elavey fine delratis gvitja, grevish dark-green,
distinelly elastic and stratified, Green algae less fre-
dquent. Pinus needle al 14,55,

15.00—15408 o0 enn 4 Clayey fine detritos gy, grevish dark-green, clustic
anid somewhal siratified. Green algae infrequent (but
rather common belween 15.30-—15.45).

15.45-—1 558 & Slightly clayey fine detritus gyiijn, stratified. Green
algae infrequent,

IR —LAA0 .owvn 2 {ireenish grevey clay.

hld— il

Lirevish elav.

POLLEN ZONES (PRELIMINARY IIVISION)

i |

Low values of Pinas and Alnws, high values of Belwla, Hippophoé
frequent, Ericales infrequent.
Zone boundary T /T2, Distinetly rising Alnus and Juniperas

curves, Decreasing Hippopliod.

ca. 7000 B.C.,

T2

- Zone boundary radiocarbon daled Lo

Low values of Pinus, high values of Hefole, Alnue and Juniperos.
Ericales infrequent.

Subzone a. Belatively low values of Afnus, High values of Juni-
perus and Gramineae. In the beginning of the subzone Pinus is in-
creasing and Betala markedly decreasing.

Hot, Notiser, vol, 181, 1968
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Subzone b High values of Alrus and Jomiperus, low values of
Grramineae,

Zone boundary T 27T 3, Distinetly rising Pings and decreasing
Betula curves. — Zone boundary radiocarbon dated to ea, 4800 B.C.

T3

The ifreguencies of Pings generally aboul equal to or higher than
those of Belula, Decreasing Afnus, Beginning of the conlinuous Pieen
curve, Inereasing Ericales

Subzone a, Picea only sporadie. Low NAP. 561l relalively high
frequencies of Afnes,

Subzone b Continunus Piceag curve Inereasing NAD,

Zone houndary THT4 Distinctly decreasing Pinus and in-
creasing Betafr, — Zone boundary radiocarbon dated 1o ca. 1500 BoC.

T4

The frequencies of Betula higher than those of Pinus and increasing.
Alnus still lower than in the preceding zone, Increasing NAP. Relalively
frequent friceles.

The subzoning hkas been made according to the temporary inereases
of Pinus and decreases of Befula

Subzone a, Relatively low values of Pinus, high of Betala,

Subzone b Ditto.

Subzone c. Dillo,
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Distributional-Type Spectra in Greenland
Montane Localities

By P. W. F. Gribbon

Department of Physies, University
of 5L Andrews. Fife, Scotland

ABSTRACT

S]Jl‘_‘:_'iq_"ﬁ in 71 montane localities have been analysed to find what species
reached the greatest altitudes, and to find the variations in the hiological
distributional-type of the species that reached any selected altitude. It was
found that the primary division of the species into high-arctic, low-arclic,
ete., applied equally well to cither changes in altitude or latitade in the areas
investigated.

The altitudinal ranges of vascular species occurring in three montane
regions of Greenland have been investigaled with a view o discovering
the maximum altitudes attained by individual species and the altitudinal
ranges of the various biological distributional-lypes represented in the
flora.

The species were recorded from an inland area on the soulh-east
coasl near Angmagssalik (104 species al 27 localities up o 8 maximum
altitude of 2300 m ) by Grispox (1963, 1968) and STockeEN (1966, and
from two coastal areas on the mid-wesl coast near Sukkertoppen (126
species at 19 localities up to 1680 m) and Umanak (124 species al 25
localities up to 1850 m) by GRIBBON (1965, 1967). Previous data on
montane loealities in mid-wesl Greenland was lmited to 11 localilies
up to 1600 m studied by Bicuen (1963).

Vascular species in Greenland have been divided by Bidcner, HOLMEN
and JAROBsSEN (1959) and Bticaer (1963) between 11 different biolo-
gical distributional-lypes determined by the climalic and environmental
differences existing throughout Greenland. The types are: (1} A, arclic
widely distributed; (2) H, high arctic; (3) AC, arctic widely distributed
continental; (4) M, medium aretie: (5] L, low arctic: (6) 1O, low arctic
oceanic-montane; (7) LC, low arctic continental: (8] B, boreal: (9 BS,
boreal sylvicolous-hygrophilous; (10] BC, boreal continental: and (11)
BO, boreal oceanic, — Another larger grouping is arclic (A, H, AC, M),

Bot. Notlsor, vol. 121, 1168
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Table 1. Highest Altitnde Species,

Allitinde (m} | Species (and Iype)

H! Paperer radicalum (A)

(L — 10MH) Saxifraga dernuin A}, Saxifeaga nioalis (A

(1 — 2041} Soxifroga coespifasa (Ap, Cerasfiomn arcticam (A}, Luswla spicata (L.
Silene oeealiv (A}, 7 Erigeron erioceplolas (M, Anlennario sp.

| H — Sy Pirerleer madevenlin (.4 I'i',r”ra'u rHHHrzﬂ- I AT, Miroariia Fobella (AL, .'irrrr'lfrrr[;rr

oppositifolic (Al, * Carer narding (M), Lozalae confusa (A, Poo glouaco
(AN, Salte herbacen (L0, Chamaenerion labifelivm (A}, * Soxifrag
tricespidate (AG), * Gampendo e ffere (M)

(T — a0y Prizsetum spicotum [A), Potentilte niveo (LG, Ranuncofus  pggmaeas
&, Gereddanine betlidifolie (A}, Salie aecfoplidha and gfaoce (L)
{ HE =5} Polggomeomn pivipmrem (A}, 2 Erigeron hemifis. (M)

I H is he h;ghl_'sd lrls;ul wl whieh vaseular IFII:-IIII'\! wiore Todsid in oeach of the threes
regions: ik 1% shghily lower than (he highest poinls visited

f in two western rl';'.:l-““..‘l 1H|.J:i'
a hightand species only

low aretic (L, LO, LC} and boreal (B, BS, BC, BO). — Those species
which occur commonly within 500 m of the highesl point examined in
the three areas are listed in order in Table 1. They are all characteristic
arclic species, chiefly of the A-lype, which indicates their similar
response i the climalic condilions associated with either allitudinal or

al changes. Species belonging to other distributional-types play

Hy imporkint role ot lower alliludes.

latitud

Al INerea

Table 2 gives the distributional-type spectea For species with o con-
tinuous range from sea level o their upper limit: highland species,
omilled in Table 2 {a), ure given in Table 2 (b), The lotal number of
species in any selected allitude range is oblained by addition of the
rilevant columns in Tables 2 (o) and (1,

The conclusions to be made from these Tables are:

1. A-type species, which alone reached the highesl localities, musl
have the biological capability 1o lolerale the greatest climalic extremes
and disadvantages. They are unlike the members of Lhe other dislribu-
Honal-lypes whose oceurrence at high altitudes does seem (o depend o
agrealer degree on locally Favoonrable microclimatic and soil conditions,
for example a sheltered southerly aspect and a stable soil with adeguale
waler supply and drainage. The number of species parlicularly of the
A-lype can be surprisingly large under Favourable high altitude condi-
ticms,

fiot. Motiser, val, 121, P96k
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2, Arclic species (A, 1, AL, M) reached the highest loealilios, low
arctic species (L, LO, LC) extended throughout all except the highest
localities, and boreal species (B, B3, B0 were restricted o the lowes!
localities. The altitudinal distribution therefore rellects the latitudinal
ranges of these species,

3. 1A, H. AC. M) species inereased in number and frequency on
moving north {rom Sukkertoppen o Umanak and There was o corre-
sponding decredse in the number of (L, B, ele.| species.

4. The average rale of decrease in species number al the higher loca-
lities of all three regions was aboul 5 species per 100 m, Table 1 gives
the species responsible for the decrease rale al the highesl localities,
while the species existing al lower altitudes ean be determined from the
species lists of GRIBRON, ehe.

. The maximum upland development of vegelalion, comprising o
lurge number of both continuous and highland range speeies, ocenrred
al a higher altitude in the climalically more-continental area al Ang-
magssalik than in the aceanic-montane coastal areas al Sukkerloppen
and Umanak, An oplimal allitude range for both the conlinuous range
and highland species oceurred ol o cerlain altitude related to the posi-
tion of local glacierization in each arex. A coastal area bhad more species
than an inland area ol the same latitude,
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Distribution and Substrate in the South African

Genus Aspalathus L. (Leguminosae)

By Rolf Dahlgren

Institute of Systematic Botany

University of Lund, Sweden

ABSTRACT

Reeent observations on the ecology and distribution, with enumerated collee-
fions made in South Africa 1965—66, are presended for a great part of the
genus Aspalothus os o complement to the revision of this genos published in e
series Opera Bolanica, The speeies trealed are mostly confined 1o the south-
western parts of the Cape Provipee, Certain distribution maps are given, and
the distributions are discussed in relation to the geological Tormalions and
their soils, The soil type has great influence on the selection of species, and
e disteibution areas of most of e studied species fall within the areas of
particular types of substrate, and aceordingly within the areas of geological
formations as far as these form particular soils, Other Faetors, howeyer, are
miaturally also of greal imporvtanes. Some species are ccologically tolerant or
I lerageneons.

INTRODUCTION

The HI:H."l,'iE‘.\i of .prufuﬂmx have been Lreated in Upiera Bolanmiea wmd
Botaniska Noliser (sce literalure list ). The genos was subjected o oa
further study during a period of lield work between July 1965 and
March 1966, when | was aceompanied by Mr. A Strin. The re-
sults have been ineluded in the parts of my revision published after
that, but for the species presented in earlier publications substantial
distributional and ecological additions remained 1o be made. DAHL-
GHEN & STRID is abbreviated =1, & 5." A complete set of our collections
is deposited in Lund (L) while a less complete sel will he deposited in
the Compton Herbarivm., National Botanie Gardens, Kirstenbosch
INBG). With relerence to lilerature, DABLGREN is abbreviated D"

A |:rl'1‘|'||||i1];1r'}' report on the dependence o Aspedathus species on
the substrate was given in b 1963 h pp. 220221,

ot Motiser, vol, 128, 19068
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Additions to the Knowledge of the Distribution and
Ecology in Aspalathus Species

Subgenus Purpureipetala B, Danncn: D 1963 5L e 107, — Type species:
Aspeebatlors nigra L,

Appalathns forbesii TTanv.; T, 1061 o p. 61 FF — On marine deposits near
the coast. Dominant in sand dunes at the 15 base of Cape Flangklip Mt (D& 5.
i S933), where i s an effeclive sand binder;

A, submisea R, Danvonr; DL 1961 a p, 53 1. — Concentrated 1o the southern
regions with elayvey soil and olten growing in elay collected in [issares of
shales (Bokkeveld Series), i a vegetation of fynbos often with Efiplropappies.
Cillected by us in Bobertson Div, near e Hoop Farm some miles NE of
Robertson (DL & S, no. #3465 on shaley ground, bul also frequent in o shale
fissures ea. 5 miles NNIE of Villiersdorp. Caledon Div. (DL & S nos, 3374
FATHI. Map: Fig. 6 1.

A nigra Loy D, 1961 a po 41 01 Common mainly in rhenosterbos  or
rhenosterbos-fynhbos transition in the southern divisions {(nomerous  collee-
tions), and necurring mostly on fine-grained substrate. 10 is found on limestone
hills in Bredasdorp Div,, e.g. near Ouplaas (1. & 5. no. 3630}, and in Caledon
Div., e 1 mile & of Stanford (D, & 5. noe. 36863}, — The species is represented
by up o 70 em kall forms with relatively large flowers (el forms under *BY
in [0 19681 a . d8) in Burger's Pass W oof Montagu (D & 5. no. 3476). Similur
tall-grown forms occur on clavey ground in the Gydo Pass region, Ceres Div.
(Dh & 5 nos, 3984, 58990, and 4125,

A globfora E, MeY.; DL 189610 o p, 535 1. — Very frequent locally in nlmost
pure sand, together with A forbesii (see nbove|, ot the [ base of Hangklip
M, Caledon Div. (Do & 5. oo 3934 ), and also Touwmd in ms
Iirll_r'.-‘ Bay, same div. (I} & 5 no, 3925),

ine sand, e, mear

A ceplindates THosg.; T 1961 a po 27 11 — Ssp. ceplialofes occurs in rather
maoist ol slesded kloofs, in relatively all fyvobos, g, in the innermuost part
of Jonkershoek Valley, Stellenbosch v, (1 & 5 no, 40790, 1t is distinetly
different from ssp, pialacea R, Daniik, which asually grows in more open
habitats (eg [ & S oo 4083 from the Jonkershosk Valley), Speeific rank
for the two laxa may prove justified, bat forther investigations are desirable.
Ssp. wviolacen, which s common in the southwestern divisions, has been
collected by us in Do Toit's Kloof, Woreester Div, (D, & 5 no. 3447).

Aceershantha Ecir. & Zeva D0 1961 a po 20 1. — Found in fynbos (" false
fynbos” sensu AGOCES 1958, often in somewhal grassy habitats (eg D0 & S
ne, 5T from the Knysna region) .

Subgenus Triplobraetea B, Damicn Do 1963 L po 108, Tvpe species:
Aspalatfins trigrectra Tooxe,

Ao triguetea Tuvse: DL 1961 b po 88 11 Grev-pubescent forms Lroated
under “K” in Do oop. cil. p.o 100, which also corvespond to A, propingoed B

Bat, XNotiser, vol, 121, 1068
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ME.", were found on g shale band on (e SW slopes of Cedarberg Tafelberg,
Clanwillinm Div, (1D, & 8, no. 4432}, Sueh forms appear relatively distinel from
other Torms with greéen and sparvsely hairy leaves in the same mountains. The
latter forms at least occasionally grow inosand, The specific problem in
A trigquetro requires further investigations,

A gedeata B MEY.: 1, 1961 bop, 106 £f. — Foond mainly in sand (weathered
From TALS, sandstone), Common locally in the Grey's Pass area and in the
Algeria Valley {Clanwilliam Div.},

Ao grandifforn BExTH DL 19610 p, 114 (. — An eastern oulpost was
colleeted on steep slopes in the central part of Garein’s Pass, Riversdale Div,
(13 & S nos. 2578 and 4637), where the ea, D0O—130 em tall shrubs lhad
bright-vellow petals, contrary 1o forms in, eg. the Reeromsberg Mis,, where
the petals are eream-coloured. — Other recenl records: Monlagno Briwa
Lawer _s,lulrp:p 0l N':I.'lll.lt!.‘l-l'fk'l'f.:. Hill:ll 195%, Banker no. 9180 (LD, NBG) nndd
Hobertson Div.: Dassicshock Peak, Langeberge nr, Robertson, 1961,
ESTERHUVSEN no. 20000 (ROL, LD, The former of these collections s said
to have eream-coloured petals, the latler deepsyvellow ones. Map in Fig. 2 A

subgenus Aspalathus; [ 1963 bop, 109 (1

A, deserfornm Bo D0 1965 po 73 [1. — Regionally commaen in and around
Givdo Pass, Ceres v, (1 & 5. nos. S9550 3993, and 4125), in compact clay of
the Bokkeveld Series together with, e.g., Cliffortia ruscifolio and Elgtropappus,
The pods are shown in Fig. 2 1.

Ao aceleata Toown; D, 1963 a p. 28 (f, — Generally on clavey soil, probably
mainly of the Malmesbury Beds, hul sometimes on sandy ground (ef. D, 1963 0
. 31, To the eather oumerovs finds of this speeics in the southwesicern
divisions may be added one on the NE slopes of the Paardeberg MU, Malmes-
bury Div. (0, & 5 oo 4102), Map in Fig. 3 I

A, weanthileha K. DaHLGR: D, 1963 2 p. 42 ff. — Previonsly known only
from PPringle Bav, Caledon Div. Collected by us also along the pass leading
up Lo e Stenbreas Water Works (D, & S, mos, 3312 aned 44900, in saned mixed
with stomes (T.M.S). This loeality is situated ea. 2 miles 5 of Gordon's Bay and
a Few miles N of the first collections.

A aranensa Lo D 1963 o p. 46 11, — Growing in sand, A peripheral record
of this regionally common southwestern species is: Malmesboary Dviv.: Paarde-
herg, NE side ne, the “Nooitgedacht” farm (DL & 8, noo $103),

A, pigmentoza B DadHLGR; B 1965 a po a3 (1. — Loeally abundant in sand,
e i e B oport of Do Toit’s Kloof, Woercester Div. (I & 5. nos, 3454 and
M58,

A, rubiginosa {1, Dadvai.s D 1963 a p. of fl. — Tn sand weathered from
T.M.S, sandstone (I & 8 no, 3145 from the E part of Du Toit's Kloof was
found on a sandy road bank|.

Bot, XNotleor, val. 121, HRGR
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Ao cilfaris La; DL 1963 a0 p. 63 (1 Numerous recent collections of this
commaon southern species maindy agree with the outlines of variation already
givei for the pespective populabions fop. eil. ), The species almost constantly
prows on samly substrates. On the N hase ol Soetanyvsberg (W ol Cape
Agulbas), Bredasdorp Dive, up to | m tall, erect specimens ocenr in sandy
basins between limestone oulerops (D0 & 8. nos, 77447751, Similar. bul
lower specimens have been found on windswepl limestone slopes near Agulhas
village elose to the sea (Do & 5. noo 3400 0 These are widely different from
forms in, ef, the Baardscheerdershosch region, where the ealvx lobes and
lesllels are relatively broad and short (“A, rofosta”),

Ao miliefolio R, Danvcie: Do 1968 a-p, 85 1. Nob distinguished as a species
until 1963 and largely overlooked, Bather commaon, however, in the rodiments
of natural vegetation of the rhenosterveld regions in Caledon—Riversdale
Divs, The following additional records elovify the distribution copsiderably (see
map i Fig. 2 A). The habitat is:élavey ground [cf. A cilieris) often with
gravel ar on shales. The shrublets are decombent—ascending, with ranches
up to > 50 cm long,

Caledon Div.: Lebanon, gentle mb. slopes: alt. ca. 8 m. 1967, KrUGER

no, b (LD, Bredasdorp Dive: Cao 2 miles E of Kathoek, base of
hill. 1965, . & 5 no. 4183 (LD}, — Swellendam Dive Nr. Fairview,
cie 5 miles BE of Malagas. 1965, 13, & 5 noo 4089 (LD Hill nr. Platkog,

ca, 1 miles NE of Malagas om rd. to Heidelberg. 19683, 13 & 5 oo, 4601 (L),
— Hill en. 4 miles E of Swellendam. 1965, 1 & 5. noo G850 (LI, — 5 slopes
of Ertjiesviei Berg, cn. Gmiles N of Heidelberg, 1965, 1, & 5, no, 40006 (L), —
Riversdale Dive: 5 miles from Riversdale along rd. 1o Corente River.
1965, D, & 5. no. 2599 (LI3).

A spicata THUNE; DL 163 0 po 893 11, Numerous recenl collections made
cive noosubsiantinl addition Lo previous koowledge of distribuiion and varia-
Lion, Ssp. peglecta (Savrer] R Danven. has been colleeted al the bottom ol
Viljoen's Pass, Caledon Div, (D, & S no. 37140 Close clumps of ssp. eliffor-
feriefes (RO B DancGir, of the Trado Pass popolotion ilustrated inooge eit.
Fig, 31 were refound on steep slopes al the N end of this pass ([, & 5. no.
10H) . A form eorvesponding 1o thal in Fig. 32 in I 1983 0 was found in loeal
abutdanes on elavey Ulats e, T mile W ool Potherg Farm (W oend of Potbergl
(DL & 5. noc 3652 ). The variation in sspe ofiffortiofdes is considernble and there
seems o be conmections o A, offioris, which mighl deserve Tocther stadies.

A, eonfosa B DAnLor; DL 1963 a0 p: 117 0 D0 1966 p. 54, Distinet from
1, spicate, and growing on clavey shale bands below Pakhois Peak in the
summil aren of Pakhois Poss (12 & S, ne. 4700, together willy, eoe., A mdi-
Jlovee Hamy,

Ao lingurifoda B Danucr: [0 1963 a p. 127 1f. Confined mainly to marine
sand in the sonthwestern divisions. Recorded. e, from the following relatively
eastern localitics, which slightly extend (he distrilaotion,

Catedon Dive In sand nre the seashore at Betly's Bowv. 185 T, & S
mo. 39948 (1), — Bredasdarp Dive: Flats 8§ of Soctanvsherg nr. As-

Eot. Notisar, vol, 139, (/8
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fonbein, 1965, 1. & 5 no. 4542 (1.1} B omiles N oof Strodshbani, 1965, 10 & 5,
no, 3394 [LDj, Swellendam iv: In osand, ca. 3 mules ESE ol
Albertsdale Farm, Potberg area, 1965, I & S5 no 4385 (LDI. This last-
mentioned form is grev-pubernlent and has relatively short leaves and calyvx
leslsees,

Ao eymbiformis D02 DO 19635 po 132 1. — Mainly on elavey gronnd (in
contrast o A fioguitaba). Found on compact clay in Gydoe Pass, Ceres Div,
(D0 & 5. mos 3959 and 4128, — To the numerows previous records (rom the

sonthwestern divisions may be added o {ind Deom the Pagrdeberg ML (DL & S,
o, 4110 and one from Old Witsenberg Pass, Wiksenberg Mts, (I, & 5. no.
43R Malmeshury and Ceres Divs, respectively.

Av compestris T Dantie; 10 1968 0 po 143 (1. — Described in 1963 from
a rather limited material, and, like A millefolin, largely overlooked previously,
It has a considernble southern disteibbotion amd is coneenteated o the maore or
less clavey  hills and  flats with rhenostorbos-(ynbos  transition  south of
Riversenderend and Langeberg Mts, Map in Fig. 2 €, New records;

Caledon v Coo 3 miles S3E of Riversonderend on vd. lo Blipdale;
rhenasterveld on hills, elavey groand, 1966, 10 & 5 no. 4900 (L1}, Swel
lendam Dive: Hill nr. Platkop, ca. 10 miles NE of Malagas on i to
Heidelberz, 19653, . & 5. mo. 46020 (LD}, — Ca. 7.5 miles 3W of Swellendun;
aravel on shales, 1966, T & 5, no, 47798 (LD, — Riversdale Div.: Road-
side co. 12 miles E of Heidelberg, on clay, 1966, D, & 8. no. 4781 (L), —
Maossel Bay Dvivee 9 miles W ol Mossel Bay, 1966, D, & 8. no. 478% [LD].

Ac salteri Lo Bowg By 1963 a po 150 11, — Like A, prostrale and poallescens
(mentioned in 13, 19670, this is a ypical mestone species, I8 grows on bare
limestone rock, sweh as pear Cape Moclear on the Cape Peninsula and on
hills W ol Basrdscheerdershosch (13 & 5 oo, 4523 and on limestone (lats
near Arniston (0 & 5 no. 4097, the latler iwo places in Bredasdorp Div;
Map in Fig. 7 H.

4. H.ﬂ_ll'krh’rrﬂ.lirfl'.\' . FPin.: D, 1963 a . 158 [I. A wvariable species, Erect,
up to =1 m tall forms (similar to those forms desevibed o T 1965 a . 163)
with relatively long, oflen almost straight, closely sel Jeaves, branches densely
hairy in the upper parts, and sometimes with o partly. hadiry earvina prove o
aceur in several places in Hw sonthwest, Such eollections are as follows,

Caledon Dive Along streamlet just N of Genodendal. 1965 1), & 5. no.
284 LD, — Black sail st 8 base of Pilaarkop, Biversonderend Mis. ne. the

“Esperance” farm, 1963, . & 5 no. 4221 (LD}, — Swellendam Dy
a miles 'E of Zuarbraak. 1965, D, & 8 no, 4208 (LI, — Ca, 23 miles W ol
Heidelberg, 1965, I & 5 no. 2871 (LD). — 14 miles W of Heidelberg along

ril. to Swellendam. 1965, [ & 5. no, 2867 (LD, — Lower & slopes of Evtjiesvie
Berg, co. 6 miles N of Heidelberg, 1965, 1. & 5. no, 4607 (LD},

The “typical”™ forms of ssp. asparagoides are mainly concentrated more Lo
e east, and have been collected by us in the Swellendam, Riversdale, Mossel
Bav, amdd Knysna Dhivs, They are often found on elavey gronnd, whereas ssp,

Bol. Notizer, vol, 121, 1008
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rubrofusen (Eoki, & Zevie) R Danvan, which is largely even more eastern,
is found on % sandy substrate in so-called “false Pyonbos”  (sensu Acooks
9531, A relatively western find of this is 1) & 5. no. 4579 from the X end of
Outeniqua Pass, George [iv.,

A, apoea Ecen, & Zevec 10 1063 4 pe 166 T, — Commoner in the western
parts of the distribulion aren than known previoasle (el A, milfefolic and
campestets, with which A, opaca is sometimes associnled|. Some western finds
are as follows.

Caledon Dive Base of Riversonderend Mis, between the "Casy” and
“Happy Vallex™ farms, 1965, D. & 5. no. 3010 (LD). Riversonderend Mis,,
nr, base of Pilaarkop at the "Esperance” farm. 1965, D, & 5 no. 3812 (L1, —
Swellendam Div: Bentbok Nat. Park, ca. 2—3 miles 5 of Swellendam:
1963, [k & 8, no. 4361 (LD), — Hill nr. Plathep, ca, 10 miles N1 of Malagas on
rd. to Heidelberg, 18963, D, & 5. no. 4602 (LD}, — Ca, 1.5 miles § of Barrvdale,
just N of Tradu Pass, 196566, ). & S. nos, 2281 and 4902 {LD). — 14 miles
W of Heidelberg, clay. 1966, 1. & 5 no. 47580 (L. — Riversdale Biv.:
12 miles £ of Heidetherg, clavey ground. 1966, . & 5. oo, 4782 (LD}, — 6
miles From Riversdale on rd, to Corente River, in red clay. 19656, D, & 5, no,
2607 (LI,

The calleetions from Caledon Div, should be referved to ssp. apoea, whereas
the others mentioned have relatively short ealvx lobes and can be classified as
sspe perppearnn (Hany) B Danver. — FPorms cellected further o the east, in
the Uniondale, Knysna, and Humansdorp ivs, correspond o ssp, opaea and
sap. rostriloba B, DapLai, (1), & 5, no, 4836). An castern oulpost of the species
was eollected in Alexandria Dhiv.: 13 miles from Colehester on v, to Grahams-
town (. & 5. no. 4807, It agrees closely with the type of the synonyvmous
species A elongatn B MEv", which was recorded ervoneously from 9
Drankenstein”™ by Doizce (ef, Do 1963 o p. 171, These two collections differ
from other populations of ssp. apaca in that the relatively large flowers have
a glabrons carina,

A, parions Eckl, & Zeving Do L85 p, 18 11, — On elavey ground largely of
the Malmeshury Beds imap in Fig. 2 D). To previons eolleetions may be ndded
D& 5. no, 3223 fram flats at W hase of Warmbadsberg (Clifants River Mis))
near Pieterskop, growing on clay with sparse rhenoesterbos, The specimens in
this place were large and the decumbent hranches were up to > 1 m long, The
specics also grows on flats bebween Tolbagh Road St and Tulbogh Walerfall
(0, & 5. o 3HA3H).

Al ericifofin L. Do 1965 p. 24 (1 Ssp. ericifolin and ssp. minnto [ DadLai.
normally grow in sand weathered frome TAMS, sandstone. Ssp, ericifolia is
previously known only sporadically from Caledon Div. Marginal new eollee-
tions have been made, eg., at Betty's Bay (D, & S no. 35338), in Shaw's ML
Pass (D, & 5. no. 3362), al Hemel en Aarde (D, & 5 no. 3553}, and in the
Hogedisberg Pass E of Stanford (Do & 5. nos. 3422 and 3729 Decumbent,
smiall-flowered forms of ssp. ericifolin occur on fals near Botrivier Viei in the
same division (D & 50 nos. 3330 and 33321 Also o find from Bredasdorp Div,

Baf. Notizer, val, 121, 1S



DISTHRIBUTION ANID SUBSTHATE IN ASPALATHUS all

can be noled: the sand hills ea. b miles NE of Baardscheerdershoseh (1), & S,
o, ST — Sspo prsilla [ Danece. with smaller flowers and muaeh smaller
leaflets: otherwise prevails in the latter division, amd has been collected in
mixed rhenosterveld ca. 3 miles. WANW of Elim (I). & 5. no. 3405), on sand
flats ca. & miles E o Viljoenshol (D, & 5. no. 3772, and e, 9 miles WRW of
Bredasdorp (D & 5, no. 3382, The ccology of this sabspecies is somewhal
varialle aml deserves further investigabions,

Ao muraltiotdes Fegn, & Zevis D 1965 po 85 1 — Conflined 1o fine-grained
elayvey substrale, partly or mainly on the Malmeshury Beds {map in Fig, 3 E},
The distribution covers part of the western divisions bul extends further to the
east than known previoushy, The species is locally abundant in (he western
divisions, eg. on the NE side of Paardeberg, Malmesbury Div, (I & 3. no.
$006) and on flats en. 11 miles N of Malmesburey (1 & 50 oo, 4106, 11 may
event be subdominant in mixed rhenostersveld on roadsides, such as in the
Wellington region (1. & 5. nos. 3823 and 3825) and near Goud:x (D, & 5 no.
1970, 1t has also been collected in bhard clay in Gyvdo Pass, Geres Div, (kL & 5.
3991 and on flats near Tolbagh Road Stn., Tulbagh Div. (D & 5. no. S839).
An castern oulpost was found in the valley N of Villiersdorp, ea. 15 miles § of
Woreestor (I, & 50 moc 4412

A, flexpose THuxNe: D, 1965 p 39 f, — Very common in the western div-
isions and mainly concentrated on ground with clay or o elay-sand mixture,
patily, ab least, of the Malmesbury Beds, Map in Fig. 3 B. Numerous eollections
have been made by us in the weslern regions.

A rectistyle R Danvoe,: DL 1965 po 43 01 Previously known only from
a couple of eollections on the flats W of Olifants Hiver Mis, Piketherg Div.
The species is locally abundant ca. 11 miles NE of Piketberg along the rond
to Grey's Pass (0, & 5. no. 2505), growing in red, clavey soil mixed with sand,
and ca, 6 miles from Eendekail along the road to Porterville (1, & 5, no, 3284) .

A, hispida Tuvse; D, 1965 p. 46 [T The numerots feceinl collections
indieate that there is an ecological differenes belween the forms trested o D
1965 p. 38 under “A" and those teealed on pe 34 uider “BY. In the western
regions the former are geonerally fall, spreading. erect, relatively short-leaved,
and supplicd with pale-vellowish (nol violety, glabrous earvinag pelals. Thiey
oeeur mainly on elayvey soil. The latter are often lower, more long-leaved, and
supplicd with £ violet and partly puberulous caring petals, They are Tound
i sand, often in marime sand along e coasls,

Specimens. with the former appearance are found, eg, on the mixed
rhenosterveld hills in the southern divisions from Riversonderend in the easl
to Caledon in the west, g, al Riversonderend and in adjacent regions ([ & 5.
nos, 2917 and 28600—25861), on the shaley hills between Caledon and Napier
(D &5 oo 324), and on a kopje E of Kathoek (1L & 50 oo, 36310, Similar
forms, bul low and subprosteate, although sHIL rigid and spreading, have
heen foumd of elavey Mats E of Witrenberg, Ceres Div. (Do & 5 no. 43700, and
Noof Malmesbury (D, & 5. no. 4348). The latter forms are * pobeseent on the
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s aid approach the forms under “BY above, The transilion is in (el
rather gradual. Similar more or less compact forms oceur on clavey substrate
in the Cedarberg Mountains (e, in Pakhuis Pass, Do & 5 no, 44067, and on
the clayey shale bandd of Cedarberg Talelberg, Do & 5. nos 4833, where they are
almost cushionlike).

Ssp. albiflorn (EcrL, & Zevn.) B DapiGr, has been foand mainly inosand,
el near Knvsna (DD & 5, no. 46641 and near Still Bay, Hiversdale Div, (D, &
& ono, 16231, in the latter aven growing in sand between limestone hills, Very
small-flowered forms of Al fidspida, with short leaves, and transitional belween
ssp. albiflora and ssp. hispido, ocour in Swellendam v, (D & 50 nos. 4568
amd AG0E on clavey ground in the fyohos-rhenosterbos Transition.

A, pereiflora BeEnc.: DL 1866 p. 62 (1 O plavey ground or on sand mixed
with clay, partly on the Malmesbury Beds,

A vedcwrnta Hary; DL 1965 p. 70 [f, — Possibly restricted to elavey soil.
and locally frequent on clavey (lats of Bonthok Mat. Park, o 2 miles 5 of
Swellendam (L & 5. no. 4566,

A maerandfie Hanv_: [ 1965 p. 76 (1. — On sandy sobstrate often mived or
covered with black porous soil, in rather tall fynbos communities, Freguent to
dominant alter fire in the Orange Rloof—Wynberg region on the Gape
Peninsula (eg. D, & 5 no. 3358). See Dancones in Fl Plants of Afrien, Plate
1451,

A rgereftit He Dapron.; see 0L 1967 p, 42 . — On clavey groumd in the
Malmesbury region,

Lotrniflerrn Loy 1 1963 po 81 M. — Sspo tenid flore, vegionally conomon in the
western divisions, prefers open, £ elayvey  habitats. — Ssp. wilfdenowiann
(BEsTi.) R Danrcre has a southern distribution, only meeling ssp. o florn
in sone regions. In eondrast (o sspe g ffora, it prefers sandy soil and moree
shiaded habitats. Certain eastern forms, hitherto ineluded o ssp milld e,
muy deserve separate xonomic rank. They have been fooml by ous i Trado
Pass, Swellendam v, (1, & 5 nos. 2663 and 39520 and in Gareins Pass,
Hiversdale Div. (1L & S oo 2572, and are trees up to = 4 m tall with long.
pondulows hranches bearing sparsely dispersed white—pink flowers or beaked
podss Al the western Torms of the species have vellow (or partly bright-red)
pretals, e their pods are beakless, A study of the somewhal transitional forms
in Bobertson v, and the western parts of Swellendam v, is desiralile,

A, maeroearpn Eokl. & Zevi see D0 1967 po 34 00 and Danperes in
FI. Plants of Africa; Plate 1482,

A pioea Touswe; 1 1965 po %2 [, — Ssp. pinea oecurs inosand, dsually
among borge rocks and stones (of TMS.) in Tulbagh, Ceres, and Clanwilliam
Divs. To the previously given distribulion may be added eolleetions from
“Scherpenheuwelsherg”™, a rocky oulcrop 5—4 miles NW of Grey's PPass in
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Fig. 1 VA supposedly pew species of Asgolafhes from a limestone aolerop north
ol Blombos, Riversdale Div., DAaHLGREN & STRIBD no: 2355 I8 Asperieet fuees forrg
folice. BENTU., flowering branch end, from the northern parl of Gareia Pass; siame

div,, 13 & 5. no, 2588,

Olifants River Mis, (1) & 5. nos. 3938 and 4450 A new lind of the rare
L coipelerti B, Dariar, was mode i Stellenbosel s FINTAE | |-.|:'1 ol Jonkers
hioak Valley, ""\.-r._'||'i||5_1 '\-\.II||l1'-C_ 1 elose Frica vedelation (1Y, & 8. nio. 20849},

L. filfcanfis Eokr, & ey D 1965 p. 102 11 Czeurs in samld in the
sowthern lowland as well s in the novthern mountainans parts of the dislri
Tonilaism,

L. seeptrume-anream R, Dancar.: 1 1963 p 102 11 Mainly in a2 mixed
seleroplivil-rhenosterbos commuonity on fine-grained sabsteate. Ao additional
recent loeality is: Ladismith Div,: 0.5 miles N of Ladismith, 8 of the Toothills ol
Little Swartherge, 1), & 5. no. 4673

Loacanthies BORL, & AEYH.; I 1965 po 114 10 COmn osanc or sandsbone
ground, In the X parl of Garein's Pass, 12 miles 5 of Muiskraol, Riversdale
Dav., the species grows on a shallow layer of sand resting on horizontal sand
slone rock (1, & 5 nos, 2575, 300606, and 48950, 1t has also been eolleeted ca, 9
miles B of Rietviei, N side of Langeberge, same division 100 & 5 no. 2675).

13 Bot, ¥etieers vol. 125, 168



ald ROLF DAHLGHEN

A hgpsteie L, wing; I P65 p 134 1. — The eceology ol this speeies is some-
whal variable. On Anysherg (D, & 50 po, 4650] s nears Witlepoort (I, & 5,
no. 4653}, Ladismith Div.. il may be found in sand and on sandstone, In
prerhaps most other regions, e.g. near Ladismith, it scems o prefer a o more
finegrained substeate, and often grows mived with rhenosterhos.

A tamarekiong W, Dapicr: D, 1966 po 138 (1, — Found a couple of miles
SE of Wittepoort, Ladismith Div., in a rocky valley on the precipices of @
sanddstone platean (1 & 5 noc 46621, Alsa AL hysfrie ocounrs o this area. The
distinetness between These two species seems to he elear.

A hieta B, MEy: T 1965 po 140 (1 Widespread, apparently restricted
to sandy ground of TMS, (map in Fig, 4 B, and often found in relatively dey
selerophyll vegetation, especially ol the bases or on the low shopes of Lhe
mountains, where il may be dominant locally, Numerous recent colieefions
do not increase the previously known distribution area considerably, Records
froom Kogman's Kloof (0. & S no, 2246) and the N s<ide of Langeberge 56
miles E of Montagu (T & 5 oo, 2257, hoth in Montagu Dive, may be men-
tioned, — Ssp, stetfaris B Danicn,, like ssp. hirta, g2rows on sandy substrate in
fvinbos. IL s common on the upper slopes of sandstone hills a few miles 5W
of Uniomdale (B, & 8. nos. 3000, 5004, and 48551, A somewhal transilional
form between the two subspecies is [ & 5 noo 4868 Trom the 5 slopes of
Mannet jiesherg, Knmmanassie Mis, at ca. LT m allitude,

A spectabilis B, Davrcw.: I 1965 po 158 . — Found in the 8 part of
Trodu Pass, Swellendam Div., at cac 2200 m altitode, near o streambet (D, & S
vos 20 G2 and $9081 . The similar, bul moch morve small-flowered A hifrta
oevurs in the same area (I & S pos: 3006 and 4909,

A possibly new species, similar to A, laricifelio BERG, ssp, conescens (Ll
K. Danvon was found by us on o lmestone outerop ea. 5 miles N ol Blombos,
Riversdale Div, (10 & 5 no. 23597, The shrubs were up to 1 m tall, erect.
somewhat lanky, amd had folinge similar to that of A, [oricifelia ssp. cone-
seens, However, the colvx lobes (only the bud slage was seen) wers muoach
larger, cordate, and £ overlapping at the hase, Fig LA

A chertophiln Ecki, & ZeEvi; Do 1965 p. 171 T — Ovearring mainly on
sanil and sandstone, hut o form from near Muaalgal River, 6 miles Woof George,
(D0 & S no. 48886 was found on g shale slope, This comprised =1 m tall
shrubs with sparsely pubescent leaves, Similar bui lower forms aecar on sandy
ground on the hills near Brenton, knvsoae Dive (1 & 5 noo 4667). To the
distribution ol the velidively low and short-leaved forms of ssp. Fougadnsis
H. Damren., a find from oear Wateckloof, en. 1.5 miles X of Ladismith may
also he added (1. & 5 no. 4647,

A alopecuras BENTH.: T 1965 p, 195 (. — Growing mainly in sand. Map in
Fir. 7 E. The rvigid-leaved forms found, g, on the N slopes of the Assvogel-
berg range in Riversdale Div. (e 1. & 50 no 26421, however, grow in stony
and sandy soil mixed with elay, or on back, vather fine-grained substeate,
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Fig. 2, Dowwmented disteibotions of: A dspolethos mallefolio B DanLon. H: L

greend ifforo BEXTH, — Uz A campexstris B DAadLGR. B A opoea ECEL & ZEYH. —

E: A dncareifelfic Wakr. — Fi A globrescens R Dapror. — G Ao oramilose B MEY,

- H: A eededonensis B DARLGR, I Podd ol Aspalatfons desertoram Bol,, [Dann-
GREN & STmin oo, 4125 from Gydo Pass, Ceres Div, < A
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A glabrescens T Dantce; DL 1965 p. 217 11, Previously known only in
n Few collections from the Outenigqua Pass region, George IFiv, where il
wis rediseovered (13 & S nos. 2043, 4656, IRT78, and 4881}, Rather shorl
leaved Torms of the speeies have been eollected in: Uniondale v
Ca. 5 miles WSW of Uniondale along vl to George, in dry fynhos with sparse
rhenosterhos, P66, 13, & 5. no 4874 (LD}, and George Dive Goo 33 miles
WAW of Uniondale along rd, o George: low outerop No of Outenigqua Mis,
opposite Langeberg Peak. 1966, I, & 5. no. 4874 (LD Map in Fig, 21,

A longifolin BExTi. 13 1965 p. 220 (1. — Previously somewhat incompletely
kinown., sccnrring in loeal abundance on slopes cu, half @ mile 8 of Muiskraal,
N of Garcin's Pass, Hiversdale Div. (D, & 5. nos. 20588, #3872, and 49000 The
vegetation s parlly mixed wilh chenosterbos, partly with Aspelathos hirto
{see abwove), g 1 B,

A incurvifolinc Ware.: D, 1963 p. 213 f. — Variable v appearance as well
as ecology. Gerlain forms are very charncleristic of fmestone rock and are
found, sometimes abundantly, together with A pafearen N Dannce, on
the limestone hills in Bredasdorp and Riversdale Divs, Such collections are:
Bredasdorp Dive: Ca.o 1 mile NW of Arniston, limestone flats, 1965,

D, & S no. 4199 a (LD). — Hills above Agulhas village, limestone rocks, 19635,
D. & S no. 4202 (LD), — Limestone hill ca. 2 miles NE of Bredasdorp along
rd. to Swellondam, 1965, ). & 5 no, 4180 (LI, Riversdale Div:

Ca. 10 milex 83E of Biversdale, N of Melkhoulfontein, limestone hills, 1965,
D & 5. no. 4616 (LD}, — Limestone hills nr. Melkhoutfontein, 1963, 1. & 5.
no, 4619 (LI, — Limestone ridges 3—5 miles N of Blombos, 1963, L & S,
nos, 2358 and 4631 (LD,

OF these, the population in Riversdale Div. s characterized by relatively
small pods with shorl, rather appressed pubescence, the Bredasdorp Div.
poputation by slightly larger s with more villous pubescence,

Dher forms oceur on sand or on sandstone roek (or sometimes on slightly
clavey ground, viz near Potherg), often in pure white sand on flats. The
accompanying species are also not of a caleiphilous selection, Such collections,
mainly on sand, are; Bredasdorp Divs Cao b miles SSE of the Popies-
viei crossrond, 8W of Koucherge, rocky soned slopes, 1965, D. & 5 no. 3412

(LD}, — Low 5 slopes of Soetanysberg, above Asfonlein. P65, D, & 5 no.
4536 (LD}, — Rocks on Potberg, above Poltberg Farm: ca. 400 m. 1965, I & 5.
no, 3642 (LI, — Swellendam Div,: Nro Roenskraal Farm, ea. 8 miles

WEW of Parl Beaulorl, slopes at base of Potherg, 19685, I & 5, no. 4586 (LD},

- Gl 2 miles frome N base of Potberg in the Melkhoutrivier area: elay-sand
groumd. 1963, D. & 5 no. 4582 (LD). — Riversdale Div.: Sand flats
ca. 9, 8, 8 4, and 3 miles W of Albertinin. 1965-—64, D. & 5. nos, 4683, 2620,
2628, 4784, and 2639, respectively (LD}, Upper parl of Aasvogelberg ridge
e, 1.5—2 miles SIE of Albertinia, 1985, 1. & 5. no. 26406 (L1,

OF these collections, the first two mentioned, from Bredasdorp Div, are
exeeplionally long-lesved and have long waolly pod pubescence. A similar
form was previously recorded from near Hagelkraal in the same division (D.
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LO65 5. 215). The other collecHons vesemble rather mueh the Hmestone Forms
mentioned above, afthoosgh those in Biversdale Div, have more  tail-like
branches with numerous flowers and also woollier pubescence than the lime-
stone forms in the same division, A close conpection belween habitat and
appearance is aecordingly not found in the species. The species ened oal
to B commaoner than thonght from previous eollections. Map in Fig, 2 1

A, cafedonensis R Dapvai D 1960 p, 284 11, (under the name A, argenlben
L") — Restrieted o often white sand or sandstone gravel weathered from
TALS, sandstone, and found in the main parls of Caledon and Bredasdorp
Ihivs. (map in Fig. 2 Gy, The ® lanky specimens may reach mors than 1200 em
in height in undisturbed habitats. The species was collected by us, eog on the
Crust MU (T & 5, no, 36G35), near and on the Hermanus ML (1, & 8. nos,
3315 and A897), near Mosselrivier (1L & 8. no, 3555), and on Shaw's Mt (1. &
S ono. A907), all in Caledon Div. — In Bredasdorp Div. il has been colleeted,
e.p nenr Baardscheerdershosch (12 & S, nos, 2129 and 3683}, on the Woas well
as Foemd of Bredasdorp Mt range (D, & 5. nos, 2088 amd 3388, amd on (he 8
shope of Soctanvsberg (D, & 5. no. 4534,

A ablongifolin B, Dancr [ 1960 p. 289 ff. — In sand, sometimes on Lthe
lower slopes of sandstone mountains, as near Pringle Bay (10 & 5.0 no. 393541,
sometimes on samd flals, as E ol GL Haongklip ML (DD & S0 oo, 3936) . Caledon
Dyiv.

Al interoedfaris Bovs 10 1960 . 2492 Ff. tirowing in sand. Near Botly's Bax,
Caledon Div., this rare species can be found in pure marine sand (1. & 5. no.
48] associated with A, retroffecs Lo I s decombent and more  slender
than the previous two species. The branches may be up lo > 1 m long and
mote beanched than known from the material ol hand before 1965,

A gueeedreda L Bows D, 1960 p. 294 11 Not seen by me, bol collected in
P62 Ly D, 0L G Lewis, (L.ope. 59930 on sand flals ea. & miles W of Alberting,
Fiversdale Div., where il flowersd in October,

A valpfon Re Daniai.: B 1960 po 297 11, — Rediscovered onoa hill s the
N oend of Garein's Pass, Biversdale Div. (D, & 8. nos, 2582 and 39700, growing
i sl llow samd maxed with stones on horizonbal sandstone rock,

A raminlosa Fo MEv D0 1960 po 190 11, — Like A codedonersis, this species
grows in grey or white sandstone gravel or sand weatbered (rom TM.S, sand-
stone, Commoner in the mouniains in the western parls of Caledon Div, than
korwn before. Besides several eallections from Klein Biver Mis, and its connec-
tivee ridge towards Babylons Tower Mts: (I & 5, nos. 3884, 3659, 3534, amd
AR06) it has been collected as for norcth as on the Donkerhoek ML, above the
Boskloof farm ol en. 650 m allitwde (T & S0 noe 3924} See map in Fig. 2 H.

A, csericen BERGS D196 p. 201 I, — Similarly resteicted o sand. Ssp.
sevicea oflen grows on flats with marine sand near the seacoasts in the
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southweslern divisions, The Forms recorded from Montagu Dive mespholo-
gieally covrespond vather to ssp. serfeea than ssp, eerrnlo (15 MeEv) R, Danvo,
as the petal pubescence is sericeous rather than villoas and the petals are rela-
tivielvy narvow, However, they differ from the other forms of the species in the
leaves, which have three relatively small, eqoally large leaflets, Such a form
wits found by ous al the N Dase of Langeberg Mis. ea, 6 miles ESE of Monlagu
(0 & S no, 2056), Sspe acmule grows in sand, offen among large boulders, on
mountain slopes, in several ploces logether with A, pinea THoxe,

A adtissionn B DadiGR.: Do 1960 p. 209 1. Growing in sand, generally on
civeky slopes or in association with rocky outerops (of TALS. sandstone). Tn the
mountain pass above Elandskloef, B of Citrosdal, Clanwillinm Div, it grows
even in Fissures of sandslone mock, reelining over the steep slope with lanky
stems up o 2 m lall (D, & 5. no, 2547 ).

Vo gpuriereprrefetin Lo Do 19600 po 285 1, — Confingd o saml, sspooirgato
ITurss; R DAHLGE, being a most characteristio amd oflen dominant consti-
tuent of the vegelation oo e marine-sand  lats in e western as well as
eastern divisions, This subspecies is also found on sand aceumuloted in the
mountains in the western divisions, and is eather common, eg., in the (Hifanls
River and Cedarberg mountain ramges, (O numerous recent collections, o find
in sand atl the N base of Langeherg Mis, 5—6 miles ESE of Montsgon may he
noted (1204 5. nos 2251 ).

Ao teidendate Loy D 1960 p. 213 {1, — Some recent Tinds have heen made
ensl of the previously known distribution area: Bredasdorp Div: Ca.
1.mite W ol Potherg Farm, flits W of Potherg, 1965, 1. & 5 no, 4190 (LD}, —
Swellendam Viv: 34— miles E of Swellendam, hills mostly with fvn:
bos, 1965, [k & 5. nos, 2377 and 3944 (LD}, — Bonthok Nal, Parck. 23 miles
5 of Swellendam. 1965, 1, & 5. no. 4554 (1.1, O these, the Torms near
Swellendom have Teatures of ssp. sanrantha (Eekr. & Levie) R Dance. and
are, ol least sometines fowmd one elayey soil,

The eceology of this complex species as o whole @5 variable, Sspo feidentati
is nsually found in sond or sandstone gravel weathered froom TOMUS, sandstone.
Extreme such habitats are found on poor sandstene gravel or white sand, o4,
on the top ridge of Shaw's ML, Caledon Div, (DL & 8, no. 3808 and on o hill
MW of Elimy, Bredosdorp Dive (D0 & S, nos. 4216 and J920). Ssp. stanrandfr,
on the contrary, is mainly concentrated in the clavey parts, partly on the
Mulmesbury Beds, gy near (aoudas, Tulbugh Div, (D0 & 5 o, 4968910 However,
there 15 not o consistent ceological diffevence between the two subspeeies, amld,
besides, they are connected by intermedinte Forms. — Sspo Jrogilis B DanLei.
s heen collected by us on compact cloy near the top of Uiltkyvk | = Cedarberg)
Pass in central Cedarberg Mis, (D & S0 pos. 4265 and 44570, whereas: sap.
rotunda B Dancck. at least oceasionally grows in sand,

A miffosa Tuwose; D 1960, 300 1F, — Oweenrs ino white sand in the moan-
tiins of the western divisions,
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A budbingt Bow, and A eomplontt B DaniGrs Do 1060 p, 804 [T, — Bolh
have been eollected in Cedarberg Mis, Noof Algerin Vallew, ol e species
acve apparently muolually distinet (1. & 5 pos. 4486 aoul 4285 respectively).

A ternate (TaHvxs) DrUuce and A, desgentfio Born. & £eye: D 1960 .
b WG These species ocenr in mavine samd in the western and southern
parls of the southwestern divisions respectively, Map in Fig, 7 O,

A acidotn [, Daanteis Do TOG00p. 104 11 Oceurs in fissares of sandstone
vl (TS Found by us al the top and somewhat B of the top of Raedouw
{ = Dasklip) Pass, Piketherg-Clanwillinm v, border (1, & 5 nos. 3203 and
FHB where it comprised shrabs 30-—120 cm iall

A, peoraleoides (PRESL) BExTH:: [ 1960 p. 137 (F. — Previously not known
outside the Cape Peninsula, where it has heen found in sand, mainky in the
southern parts, bul also s far north as Muizenberg M1 — The species was

found by us (Do & S no S35%6) in Caledon Dive: Slope at 5W oend ol
Babylon's Tower, ca. 3 miles NE of Howston, in while sand jwealhereed from
TALS. sandstone] on a recently burnt slope, This form agrees well with those
on the Peninsula, but the leaves as well as the flowers are relatively large.
The species was Fregquent inoa limited area in 15965,

Lomerginata Hanve B 1060 po 138 11, — Found in sand or sometimes in
sandstone rock fissures, in Caledon and  Bredasdorp Divs, There is greal
variation in leal size amd poubescence, as deseribed in op. eit. po 136 Thoogh
there is o striking population with rather broad, grev-pubescent leaves in the
Elim region (10 & S no, 42034, the forms W ool Cape Agulhas (on the § slopes
of soctanysherg: Do & 5 no. 42080 and near Bonrdscheerdersbosch (D & 5

o ABTE) hove sooaller green leaves, bub the lafler form is somewhol inter-
medinte, Al these plices are in Bredascdorp Div, Sharply spine-tipped, small
lesiflets amd smull Oowers charoeterize e popalation in the Womost part of
Caoledon Div.

A sterophgfleo Eeke. & Zevn.; o 1960 p. 120 07, — Confined Lo often white
s wenthered from TALS, sandstone, and growing an low [vonbos; ehaefly
alter five in abundancee, Ssp. eodorata B Danean. has been collected by
s i soame new areas in Coledon Dive, g, on the summit cidge of Shaw’s M1
([ & 5. noe $9031L, near Mispath E of kogelberg (). & 50 oo 4360}, on
Eseljagtherg o, 3 miles NNW of Mavaasdal ([ & 5. oo, 39150, and on Donker-
hoek ML ea, 1 mile 8W of Boskloof (1. & 5 oo, 39220 The loeality near
Mispath diffored from the others in having line-grained soil. On top ool Hoow
Hoek Pass there is o greal variation in leallel size, pubescence; and coloar in
the sulspecies, pactly depending on age, the leaves of e old shools being
velatively small and glabrous, whereas those of the quick-growing shools of
vonng plants are relatively large, often closely pubernlous, and lght-green.
Genetic variation certainly contributes o the variation facther, (1% & 5. nos,
dda2—4554 )

Hid. Sobiser, vol, 121, 1Hi8



a2 ROLF DAHLGREN

Lorwer and more narrow-leaved forms in the Riversonderend  MUs, coim-
prise ssp. stenaphiygtia, This similarly grows in sand, 1t has been collected in
the Bushman Kloof Pass (I3 & 5, nos, 3486 and 4224) and on the 5 slope of
Piluarkop near Riversonderend (13 & 5. mos, 3800 and §23546).

Ssp. geercicne B Danvaie, Onally, wos found o shallow sand on larizomtal
sundstone roek al the W eond of Garein's Pass, Riversdale Div. (10 & 5. nos.
2583 and 3W70), and a similar form was also collected in smmd N oof Trado
Pass, oo 1 mile 5 of Barevdale, Swellendom Div., but was oot in flower.

A, wsperfethedddes (1) K. Davnar D, 1960 p, 114 11 This tccurs i sand
ar sandstone gravel ("T.M5 ) throwghowl the distribution area, Young, closely
banate specimens hove been collected near Poalmicet Biver Mouth (1D & 5. no.
A565), in Klein River Mis. (Maanschijokap, 10 & S no. 38901, and in the NE
part of fondagskloof (DL & 5 ono. 37400, 11 is probable that these represent
merely the juvenile stage and thatl the later developed leaves are more righd,
sparsely hairy, and light green,

A, cgtiseides Lases D 19600 po 160 11, — Found on sandstone (TM50 rock
ar in sand generally in associabion with sandstone in typieal fynbos communitios,
The distribution is relatively wide and ranges hetween the Hottentolshaollamd
Mtz and the E parl of Biversonderend Mis, (1) & & no. 21531, Forms with
white-puberolous leaves on the beanch ends (vesembling the forms previoosly
deseribed in Tulbagh Div,| have been found in the N part of Freneh Hook
Pass (I & S no. 4011) in Paarl Div, and alse in Viljoen's Pass [ & S nos.
3570 and 4448 and near Grabouw (13, & 5 no. 3782 in Caledon Div, Other
forms, with relntively small greenish leaves prevail in the Villiersdorp area
(Ix. & 5. nos, 2823 and 40063 o Caledon Dy,

A ruggosa THENE. 1. 1960 p. 165 [f. — This species similarly grows in sand
and especinlly sspo rugosa olten among sandstone boulders,

A, braeteate Toose; TL 1960 p. 313 1F, — A highly variable species occurring
o different types of substrate, One shorl-leaved, vather distinel population,
characterized, eg., by several-ovoled ovaries, grows on compael elay or in
fissures of horvizontal shales. I was breated ander the letter “F7 and illustrated
in Fig: 108 in D, 1960, One representative of this las been colleeted 6 miles N of
Wellington (1), & 5. noo 663 previeashby, [ owas collected by oas also pear
Wellmglon (I & 5. no, $113) and 4 miles ¥ and 4 miles § of Hermon (1) &5,
nos. J126 undd 3826, respectively). Other forms aof A, broacteata were found
mainly on sand, e in Cedarberg Mts. (1. & 5. no, 43320 or on rocks, egf near
Tulbagh Waterfalls (1y & 5. no. 38248) . Prostrate forms with flat leaflets up
to 1 mm brood (forms corvespotuding to those Lrealed under the letter “G" in
op. ¢il) grow in sand at the 5 spue of Schoaefteberg and near the top of Gydo
Pass in Ceres Div, (TN & 5. nos. 41335, 4137, and 4397},

A. patens Bo Dantce; I 1960 p, 331 ff. — Found on the very tlop of
Manneljiesherg, ot ca: 0800 m altitude, growing in sandy soil (1.8.5.) between
rocks, mainly among Erica. The manches were partly prosteate amd  the
grovnd temporarvily traversed by filtering water, The mist on this level cor-

Hast, Netiser, val, 121, 1968
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laindy also contribules o oo humid climate, (1), & S, no, 48661, See D, 1968 ¢
jr- 11 and Fig. 1A,

A fanate Eo MEY.: DT96E0 po 336 1F. — This species seems Lo prefor chiellv
clavey ground. In the upper part of Pakbuis Pass, Clanwillinm Div, it grows
associated with A, nodiflore Hanv., on hared, compact clay or on shales (13 &
5. nos, H6Y and 4474,

Subgenns Ecklonella 1 Danver: DL 1985 Lo 212, — Type species: A, diffirsa
oKL, & ZEVH.

A, eiffrsn Eckn, & Zevie; Do 1980 po 5438 11 Found on shelving saned slopes
will s rich water supply. May be rather Frequent locally in places recently hoarnd.

Relation between Substrate and Distribution Areas

in Aspalathus, a Diseussion

The great dependence of the [loristic composition on (he different
kinds of substrale in the Riversdale area was stressed and analyzed in
detail by Muie (19249), Acocks (19531 classified and mapped the
vegetation types in South Afriea wilth due considernlion 1o the soils.
However, hardly any altempts have been made previously to correlate
the distributions of a considerable number of species in any genus of
Soulh African planls with the soils or geological formalions,

From the account above and from the distribulional and ecological
connments presented in especially the laler parts of “Revision of the
genus Aspalathus™ (see literature lisli, it is obvious thal most species
are confined o, or at least ehiefly concentrated to, particular soils,

Certain variable species, such as Aspodathog spinosa L. acaminato
Last,, divaricatn THUNE., tridentiota L., and bracteata THUNB., are cco-

ies there are hiolype

logically eurylopic. However, also within these spe
groups (swhich may be classilied as ecolypes | which may be ecologically
very characteristic (such as A, divaricata THUNBE, ssp. horizontalis T
DannGr. which grows on clay, whereas mosl olher forms of the species
are conflined chiefly o sand and sandstone).

As the soils are largely dependent upon the geological formalions, we
may expect thal species in their distribution mighl coincide partly wilh
the distribulions of geological {ormations. However, the condilion in
nature is oflen nol as simple as that, Each geological formation muay
conlain consliluenls of different kinds and form soils of diflerent
Iypes. The Table Mountain Series (TM.5.) of the Cape Syslem. e,
consisls mainly of sandslone and sand, bul alse of shales and elay
wealhered from shales, Different geological formations may also form

Bot. Nojjzer, val. 121 1508
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somewhal similar soils (such as certain ol the clayey loams weathered
from sholes of different. especially the Bokkeveld, series of the Cape
Syilem and the elayvey beds ol he Malmeshbuary Svstem). Therefore
plant hpl'd'h‘h in lheir distributions cannol :|l“".!1'|,'.~. be cxpected 1o Fall
enfirely within the distributions of the soils of geological formations,

Moreover, the geologieal formaltions are sometimes very complicated
andd divided so that the details ean hardly be reprodoced on o small-
sizecd map, With all these factors inomind, an altempl is sl made here
Lo compare the distributions of Hee soils of some geologicnl Formalions
with the documented distributions of various species of Aspelothus
isee Mg, 3701, General knowledge of Lhe substrate on which the spe-
cies hreive is BCESSIEY for This t‘.nt'|||r:|1‘i.~.uli.

The comparison presented below does nol imply thal the species men-
tioned are entirely dependent on the formations under which they are
enumeraled, bul ralher thal their distribulions seem o be dependent on
some kKind of substrate Formed of the geological Tormation concerned.
Besides on the subsirale, there is nalurally also o greal dependence on
olher conditions, such as precipitation (cf. the map and discussion in
. 1463 d pp, 434—436}), altitude, competition. and dispersal in con-
nexion wilh the evolulionary history of the species.

Beservalions must be made for the greal discrepancies helwee
distribufion of suitable substrate and distribution of actual plant species
in regions lorgely cultivated with crops, such as the Malmesbury Flats
and the southern regions with Bokkeveld deposits, which are hargely

dominaled by wheal plantations, In addition, the colleeted malerial of

1 Aspalathus species is insufficient for o comprehension of the

distribulion area.

A clear and often abrupl change in the vegetation — amd thas in e selec
lien of species williin a limited area wherve altitude, elimate;, and rainfall
are cssentially the same ean be stwdied, ez, in the Riversdale Division, where
the "i"l".’il.""- '.:FHW.IHH in sand (such as _1.-;j|qrbr.|hru' 4|l|'II'-JI-'fr|'|"||"HIl-!'H sa|h r!'f.r”ufrll A,
hispida ssp. albiflora, A arenarial ave veplaced by olhers on the limestone
vieks o in the limestone clay (1 cenndicdndn, colenrea, sanguineal. On e
clayey soils of the Bokkeveld Series (somewhat further inland) we fimd, e,
Ao stewdefiona and zegherd, bul none of e Former species.

Similarky, in g limited mountainoos acea, sueh @ sharp difference belween
e selection of species can be stadied near Gydo Pass, Ceres Division: In e
pass ibsell the soil consists largely of compact elay (Bokkeveld Series). ere
one ean find Aspalathiie pedicellabe, deserbarum, oigra, falricato, and pallidi-
flora, (e the slopes with sl poor in notricnts and weathered froon the

sl Nabimer, aal, [21. 1908
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I.5, sandstune,

the top of the same pass al the southern spur of
Schurlfteberg, we Dimd entively different species, such as A, serivea ssp, oaemnfa,
AL pinea ssp, pinea, Aoowrantioes, A, filficontis and AL edllosae.

In each of these arons the vegetation naturally vavies considerably, especially
with regard 1o the relative frequency of the species, depending on the sxposare
andd steepness of the slopes and other conditions which bring aboul dif ferences
in light, femperature, moisture of the air, access of water in the groand, compae-
tition, ete, Nevertheless, the selection of species gives clear evidence of e soil
Lype.

With the above-menlioned restrictions we may accordingly proceed
to study some regionally important geological Formations and the distei-
bulions of species partly or entively Talling within these formations,

The maps showing the distribution of geological fovmations are rodreoown
frome the two sheels of the geological map preparved and drawn by the Geolo-
gical Survey, Pretoria; the geological data of this map were compiled by B, G
Trorer and ') 0. Bossovrw,

The distribution maps of Aspalathos species selected Tor comparison with
the distributions of geological formations are preferably ones with relatively
wide areas, bul ot oo greatl on amplitude of geological variabion. They are also
selected i order Lo represent as diverse palterns as possible, but loeal ende-
mies or species with very restricted  distribtion areas have been omitted
largely, althovgh they vepresent a large proportion, in facl the majority, of
[he species,

Imeshury Beds and Similar Soils (map in Fig, 3 A)

The Malmesbury Beds. of Precambrian age, covering parls of the
soulhwestern lowlands wnd undulaling landscape, are somelimes cone-
sidered lo represent a separate sysiem, he Malmesbury System, some
times elassified under the Transvaal System fas by po Torr 1954 p. 167 )
sonnetinies il is considered considerably yvounger than thal system and
close in age lo the Nama System, There is also disagreement os o ils
distribution. the lowlands east of a line Pikelberg—Wellinglon, 1he
Tulbazh "l.':|||1'lx', H :-!t';|| in the Breede River "|.11'||1|~:|,', and 1he Hlilrlu'u“':-l
Beds being sometines celerced (o the |Jrr.~.|\np Aavstem, as i the maps of
the Geological Survey of South Africa (the laller regions ¢ -halehed in
the map of Fig. 31, Beds partly of the Malmesbury System, partly of the
Noama System, oceupy the flats of the Vanrhynsdorp Basin north of the
Mifants River.

The strala are arenaceous clay-slates or fine-grained argillnceous

quartzites alternaling with phyllite, quartzile. ferruginous quartzite,
dark felspatic grit, and oceasionally conglomerate, limestone, ele. Thick

Eal. Motizer, val, 137, 19E
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Nama Svstem B3 -hatehedl B: Aspaliethpx flecnose THUNE — 0 UL woeemebadnn

. MEY., — I A, parfans Ecki. & £EYH, E: A mueaftioides EckL. & LEYH. —
I Ao eealerlo THUNE G A acanthophplio Eoer. & ZEYIL

hands of cryvstalline limestone occor inlerbedded  with  dark  shates
Im‘;l”}', Ly nl I."ikl'lilli'rll,:, ﬁluru‘rul:slujrg and Saron. (DU Torr 1954
p 167,

The soils formed from the Malmesbuary (7 and Loskop) Syslemis) are

ol Notfiser, vol. 121, (R
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sandy clay loams often with gravel, while quarts pebbles and occasion-
ally wilth ferruginous conerelions (VAN DER MERWE 1940 pp. 276—2771.
The wvegetation is mainly sclerophyllous, and, like the ground of the
Bokkeveld Series (see below |, conlains a substantial amount of K-
pappis rhinocerofis. The precipitulion of 1he weslern lowland is con-
siderably less than in Lhe :uij:u_'eﬂl sundstone ranges lo the easl lef.
map in DL 1963 d p. 434) . The clay loams are of o similar kind 1o those
of the Bokkeveld Series in the southern divisions, bul relatively Few
Aspalathus species are in common belween the Iwo regions, Species
bound o clay are also lound associaled with shale bands of the
Table Mountain Series. The lowlands of the Malmesbury jand similar)
Beds are largely cultivated, which reduces considerably the distribution
arens ol the species concerned.

Species largely found on clay loams in the areas ol the mentioned
formalions are the following.

Aspolathus aculeatn THUNB. (oceasionally in sand) — A, rgerofiii
R. DapLGR, — A egmbiformiz DC. (many {forms ) — A, parions KCKL. &
Zevi, (map in Fig. 31 — A ericifolin L. ssp. pubernlo |LekL. &
Zevu, ) R DavLcr, — A, flecuose THUNB. (map in Fig. 3B ) — A murol-
fioides EciL. & ZievH, (map in Fig. 3E) — A, reclistyla B, DasvGr.

- A hispida Tauxe. (certain forms) — A parviflora BERG. — A
friddentata L. ssp. stawrantha (BekL, & Zeye,) R, Dasogr, — A, aridea
I7. MEeY. ssp. prociwmbens (12, MEy,) R, DanLgr. — A, gpinosa L. (cer-
tain forms) — A, aeanthophylla Kokl & ZEYH. (map in Fig. 3G) —
A glabrata B, DABLGR. — A wormbeana 12, MEY. (map in Fig. 3] —
A recuerpa BENTH, (certain [orms) A enspiidatee R DanLGr, — A,
divaricede THUse, ssp. horizoptolis B Dadeci. — A bractecln THuxe,
[eertain forms),

The Cape System, Table Mountain Series (1. M. 8.) (map in Fig. 4 A

Consisting mainly of sandstones and guartzites, whitish in colonr and
moderately coarse-grained. Shales and conglomerates ave rare, (the
former mainly in bwo steata (Lower and Upper Shales|. The soils are
sundy. mainly acid, and grev-brown to dark-brown in colour. Steep slopes
are generally devoid of soils, shelving slopes often covered with sand with
varinus wmounls of organic malerial, heneath which there is a white sand
laver resting on the rock. The T.M.S. is the dominanl member of the
Cape Folded Bell as far east as Porl Elizabeth and the only member of
Lhe system in Pondoland and Natal. (pv Torr 1954 and vaN DER MERWE

Bot, Xodieor, vol, 121, 1063
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Fig. f. — A: Aspeefathos ealnerons Touss, — B A albietion THUNE, G b coffose
L. — I¥: A Jusea Toese. (dots) and L sabalate Taese, (rings). E: A serpens
R. DlanLon. F: A granwlata B DANLGR.

1940.) Members of Profecceae and Restionacene are common on the
T.M.5.

There are many species in the genus which appear, from soil and
distribution, 1o be partly or entirely confined o the T.MS, The Follow-
ing may be enumeraled. classified according 1o I, 1963 4. Maps are
found in the respective parts of the revision,

Aspralathus ceplhinlotes THUNE. (Torms) — A, galenta . MEY. — A,
chenopod L. — Ao acanthiloba R DAHLGR. Al aranense L. A
fmerdosa B DAHLGR. Al rubiginoga . DAHLGR. A, eifinriz L,
fmosl forms) A, spieata THuNs, A ineurpn THUKE. AL mner-
athie Hanrv, — A, wniflora L. sspe willdenodena (BENTH ) R DARLGR,

A pinea THung, — A, filiconlis BekL. & ZEYH. (most [orms)

Ao acamtles DoRL. & ZEYH, — A, fLirta E. MEY. ({map in Fig. 4B} —
A, daricifolin BERG. |at least most torms) — A chortephiln ECEL. &
ZEYH. (most forms) A eoledonensis R, DAHLGR. (map in Fig. 2 H) —
A eblomgifoliao R Danigr., — A inderpallaris Bow. (also in marine sand)
— A vudpinag R, DaBLGan. — A remuloga B DAHLGR, (map in I"ygg, 2 G
- A, sericea BERG, ssp. sericea — A altissima B DARLGR, — . quin
quefalia L. (also largely on marine sand| A, Bridentota L. (forms of

B, Notizer, val, 131, 1
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al leasl of ssp. Fridentota) A, argyrella Mac Owan — A acidata
K. DasLGr, (on rocks | — A, borboniifolin B DAHLGR. — A, rapestris
R. DasLGE, (on rocks) A, fascicudaie | THuNe.) DrucE — A, polgee-
phate B, MEY. — A, psordleoides (PRESL) BENTH. — A muarginaia
Hanrv. A stenophyglia FckL. & ZevH., — A, aspolathoides (L) R,
Dantar, — A cglisoides Lam. (oflen on rocks) A, rugosa THUNE,
d. decora B DAHLGR. — A, capensts (WaLe. | R. DanLar, — A, curnosa
BErG, — . excelsn R, DAHLGR. — A, capitaia L. (often on rocks)
Al fusea THUNB. and A, spbofata THURB, (on rocks: map in Fig. 5 1] —
A eallosa L. jmap in Fig. 5C) — A aciphylla Hanv, (map in Fig. 4 D)
A, colina EckL. & ZEYH. (map in Fig. 4C) — A. eitring R, DadLGR.
A, granalata B, DAHLGR. |map in Fig, 517 A, spinosa L. {only
certain forms) — A longipes Harv, (certain forms ) — A, gerrardii Bol.
tin Nalal) — A, vermiculata Lam. — A, retrofleca Lo (most forms) —
A, bododes Fokl, & Zevda (often on rocks) — A, junipering THUNB.
imost forms) — A. rubrens THUNE, (map in Fig. 4 E] — A. wlicina
EckL. & £Zeyn. — A. poinerans THUNE. (map in Fig. 3§ B) — A, aristi-
folice B, DABLGR, — A. glossoides R, Danrcr, — A divaricoala THUNB
(most forms| — A, serpens B, DadLer, (map in Fig. 5E) A. auran-
fiaca B Danvenr. — A, microphylla DC. (mosl forms | A, aftenuata
R. Dabpvaer, — A patens B Daduer, — A crenata (L) R, DAHLGR,
[moest forms) — A, lnneeifolio B, DAHLGR, — A, cordata (L.) B DAHLGE,
— A, barferta (Las) B, DANLGE, A diffusa ECEL. & ZEYH. — A.
finearis |BURM. FIL.| R. DAHLGR. ssp. Hnearis and ssp. pinifolio (MARL. )
K. DAHLGR.

These species occur mainly on sand, sandstone gravel or sandstone
rock. In addition, within the T.M.5, there are some species Tound
mainly on the shale bands in clayey soil. such as A, pudiffora Hary,
Loconfuse B, DapLcr., A, pedicellofa Hawv., 1 wiltebergensis Compr,
& Baunes, and forms of A Peiguetro THusg, s lal, bol such species
do nol seem o be particubarly bound to the TALS., rather Lo shales on
the whale within Hhe mountains (e, also in the Bokkeveld and Wille-
herg Series),

The Cape System, Bokkeveld Series (map in Fig, 6 A)

When lypically developed consisting of five dominant argillaceous
ishaly) layers separated by thinner lavers of sandslone and quartziles
(v Torr 1951 p. 250}, The sofler strata consisl of bluish, blackish or
greenish shales, some micaceous flagstones, and solt felspatic sand-

Boi, Notiger, vol, 121, LW
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and restionacecus representatives: charaeleristic are instead  Elypdro-
pappas and Colgledon (DU Torr 1954 p. 252 ) The Caledon—Riversdale
region, which is a rolling landscape, is largely cullivaled, which resulls
in very restricted distribution patterns for the wild species concerned.
Mumr (1929} classified this area as the chief partof his *Bhenosterveld”

Species osecurring on the eluy loams or somelimes on shales mainly
i the southern regions are as Follows,

Aspeatathus submissg R Danner, (map in Fig. 6 E) — A, nigra L.
[many forms) — A, miflefolia R, DapLgr. (map in Fig, 2A) — A
campestris K. DAHLGR. imap in Fig. 20 — A. asparagoides L. FIL.
lcertain forms) — A, opaea ECRL. & ZEYH. ssp. pappeana (Hawv,) B
DaHLcR, — A, hispida THURB. (cerlain forms of ssp. higpida) — A,
calcarata Hary., — A, burchellioma Bexta, — Ao candicans Arr, (al
least partlly ] — A. pinguis THUNE. (forms). — A slendeliuna Broney,
imap in Fig. 613} — A, smithii R. DasLGR. — A, zegheri (IIamv.) B.
DAHLGH. A pycnantha R, DARLGE. and A incompla THUNB. (map
in Fig. 6C) A. biffora E. MEY. |[certain forms) — A alpestris
(BENTH.) K. DAHLGR. (map in Fig. 6 B8] — A linearis (BUugM. FIL.) R.

DAHLGR, ssp. Tatipetala B, DARLGR. [partly |,

(Mher species occurring on clavey ground mainly in the mountains
probably often grow on substrate of the Bokkeveld Series, eg popula-
tions of A, pediceffata Harv.. A, lanifera R DAHLGR., A, nodiflora Hary.,
and . desertorem BoL.

Also lhe main parts of Little Karroo are covered with Bokkeveld
deposils; bul no Aspalathis species oceur in bypical Karroo vegetation,
aonly along its border, such as Aspalathus spinosa Lo ssp. glageo |EckL.
& ZEYH. R, DVAHLGH.

The Cape System, Witteberg Series (nol mapped here)

Distribuled over rvelalively wide areas east of the Cedarberg and
norlh of the Anysberg—Swartberg Mountains, including the Swarktrog
gens and Willeberg Mounlains bordering the Karroo, The series consisls
of white, fine-grained quartzites with micaceous shales, Some Aspala-
thes species are Tound in the area of the Willeberg Series, but few are
restricled entlirely Lo il Thus, ez, A jeuberifone EcEL. & ZEVH, and
A hypstric L. FIL. oceur also in other series of the Cape System, A, wiffe-
bergensis CoMPT, & Barnes and A indricala COMPT. arve lound on
clavey ground bul likewise occeur oulside the series, The Witteborg
Series also dominales the system in the Grohamsiown region, Albany

Bol. Notieer, vol, 121, 1iKs
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Division, logelher with the Bokkeveld Series. Here we lind A, fronke-
minides DU Torms of A chortophify 12ck., & ZEYH.. and the more
restrictied A, orggrophanes B Dapiek. and A, feres EckL, & ZEYH., the
last-mentioned species of which oceurs near Porl Elizabeth. on the
T.M.5

Cretaceous and Tertiary to Recent Deposits (map in Fig. 7 A)

Mosl of lhese deposils, viz, those of the western and southern low-
s near the coast are marine, They may be divided inlo the soulhern
and western ones. Along the coast from GCape Agullias and easlwards
there is a narcow strip of white dunes consisting ol shifting sand:
bevond these there are hmestone ridges which are somelimes very
prominent and may extend ea, 10 miles inland, The sand is loose and
rests on a hard limestone layer. Somelimes a grey-brown, loose sand soil
is formed. Bevond the limestone ridges, fuether inland, there are region-
ally [ats of almost pure sand. The limestone ridges bedar o parlicular
seleclion of calcicolous sclerophyll (fvnbos ) species. among which
there are many narrow-endemics, West of Cape Agolhaes to Stanford
these formations consist of o relalively thin layver of whitish sand
vver solid limestone layvers. s condition greally similar o thal in The
Saldunha H:!}' I'vfr{iuli in the wesl,

On the weslern [lals the sand covers limestone in the Saldanha Bay
region, bul clay further inland and southwards, eg. in the Hopefield
region, The coastal regions north of the Great Berg Biver are dry and
covered with <and often mingled with broken shells: regionally  the
sand is mixed with elay.

Specics oceurring on marine sand in the southern and weskern regions
[Coustal Macehia sensu ACOCKS 1953 p. 128) are:

Aspatathus globinlose E. Mey, Ao forbesit Harv, (somelimes on
limestone ridges) — A, lngudoba R DadLoi, (also on TALS, sand) —
A, hispida THUNB. (cerlain forms) Ao alepecuries BENTH. (al leas!
vertain forms: see map in Fig, ¥ E) A fncnreeifolio WaALP. {mosl
Formis on limestone, see po 316) A, wericea BERG. ssp. sericea (also on
TMS. sands | — A guinguefolin L. imost forms: also on FMS, sand,
especially in NW)| — AL heterophylla L. FIL. [especially ssp. Toloides
iTHuxs.| R, DanLcn.| — A fernate (TAUNE) Druce and A, dasgoantfi
LR, & ZEYH, (vicarious: see map in Fig, 7 0} A. Hyplodes EcKL. &
Ay (see map in Fig. 71 — A, arenarin R, DAHLGR. — A, spinescens
Tauns, (mosl forms) — A, albens L, (map in Fig, 7 B) — A acwtiflora

Bl Nobero val. 120, 1568



DISTRIBUTION AND SUBSTHATE IN ASPALATHUS adad

B, DanLGRr. A, i'f'h‘nﬂu'.ru L. il|ihi|i||l‘|" ssj. Mieolor (FCKEL, & ZEyH,)
H. DadLcGh.| A, divariceda Tuvss, ssp, divaricoto (eertain forms ) -

Al biflora . MEY. ssp, longicarpa R Dasiear. — A, enguestifolie (Lam, )
R, DaHLGH, (cerlain forms .

In addition, there are the following species which are more or less
obligately restricted 1o limestone ridges and are thus decidedly ealei-
colous, They are all southern.

Asperleat s prasteatn Eege, & Zeve, — L salteri Lo BoL, (map in
Fig. TH} — A pallescens Eekn, & Zevi, — A laricifolia BER, ssp.
larfcifolin (very parlicular forms) — A incorcifolic Ware, (most
Forms) — A sunguined THUNB, (map in Fig. 7G) — A condidala |
DannGr. — A, rieiloba R, DAHLGR. — A, celcaren B DAHLGR. (map in
Fig. 717} — A, erossisepaln R, DAHLGR. (most forms) — A repens R
DAHLGR.

More detailed remarks on the species. accounts on species nol easily
vrdered under any of the parngraphs above, and insuificiently known
or somewhal controversial species fall outside the frame of the present,
rather introductory account, There are indeed. as mentioned above,
also variable species occurring on different types ol substrate,

It should be obyvious Itom the previoos discossion. however, that there
15 8 greal nesd for eareful records of The soils on which the collected
plants are found. Disjunetions of the kind Tound in lepalithos (plodes
Eckr. & ZEYH. as well as regional. somewhal puzzling absence of

Species may be besl explained an the basis of substrale requirements,
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Ulva, Ulvaria, Monostroma. Kornmannia

By Carl Bliding

Boras, swoeden

ABSTRACT

Of the genns Dlea eighl species have been deseribed on living  material;
their reproduetion and development were followed in eolture during some
generalicns, The delimitation of the species on the basis of anatomy and life
history  has been checked by cross-hreeding experiments, sinee i D oaceme
ondy the fertilization between intraspecific gametes gives vise o dev e lop-
able zvgoles,

Two new species are deseribed. o seandiovaeien and lea rotaodata, e
former from the west coasts of Sweden and Novway, the lutter from the Medi-
terranean Sea and the Allantic coasts of Tenerife and northermmnoest Norway.,
A new combination, Ulea gigenfes, s established with Plycoserts gigonte
Ki'rzing as hasionyin,

Monestrame Blgtfi [Anescnove) Wrrtnock, whicl, logether with elsen-
rivmt, fuserm oaned  splemdens, composes  sobgenos Dleacie of  Monoestrom
THURET sensu F AGAaRDH has isomorphic genecalions of  mowastromalic
plants with rhiecidal cells; the uniseriate germling later beeomes tubuolar o
spekshaped and opens ol the extreme end o oo monostromalie planl, In view
ol ontogeny and anatomy these laxa of Wenosteeme are ineluded in the genus
Cfrarin RUPRECHT 1551 under the names Ulporin obscara (KUT2ING]) GAYBalL
and Edwerio obseura var. Mgl (AREscooUG) BLanisa,

Wenrostroma oxgspermem (Ritrzinag) Doy, M. ecbicelation THURET gl
M. awitirockii Borser have small differences between themselves in regard Lo
aatomy and development. Thev are monostromatie plants with rhizoidal eells,
asexunl without alternation of generations. Their ontogeny fully agrees with
that of {Hearfe obscira var, Ml Consequently these taxa, oo, have been
removed [rom Monosteome and transferved o Dfeario ander the same specific
time, argeperme, consisting of bwo varielics, eegsperma and acbicolate, Lhe
former with Formma malfeoclir,

The closely related gewern fotercmorpede, Dee and Ofedaria constitute the
patural family CUeocene,

The genera Capsosiphen and Percgeserio have been removed from oa-
eepe. The former to Capsosiphonacese Ciiarsiay and the latler oo new family,
Perenrsartaeear.

Muonostraoma hpllosum  (Rord) Toveer, M. geeoitlel (THORET) WITTROCK
and M, arcticim WITTROCE have an analomy, ontogeny and development,

Nat. Motiser, voll 121, 1968
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thal exclude their belonging lo the family Cloeecar, Sexoal species (Butlosim
and grevitfedt have heteromorphie generalions: e avgole remaing o mne-
cvelled, growing inlo a cvst producing zoospores; the zoospore germinates into
a prostrote dise, from which the macroscopic plint upheaves, The asexual
species (arclicam) has no allernation of generations; the neotral, 2-flagellabe
swarmers develops into prosteale systems, from which new maerascopie planls
nrise.

The former Monostroaw e ptoderinnm KIELLAAN agrees much with Bfidingioe
regarding sonolomy, swarmers and life history and has been proposed as the
type species of a new genus, Kernmannia, The removal to Kornmannia ol
Monostrome zosterivolo Tiper and of zeglericele THDEN sepnsu Yasana and
Tarewak! is discussed. Allenlion is called to the facl thal Blidingie amd Kaorn-
murnater differ feom Monostroma THURET in some inportant features and oy
cerfainly  be hrought together to a separade family of Heales, Here these
genern are pliced as divergen i genern of Menostromedocear KUNIEDA ex
SUNESON,

New [amily: Percursecindeae; new gonos: Noromonnio: new species: [lon
seamdinoeica, oo rofindato; new combe: Elea gigamtew, Coaria obsenrn var
blgitii, Ulperia orgsperma var, oxeyspermo, Ulvarie oagsperma var, orysperie
forma willrocki, Uloarie orysperine var: orbicelola, Kornmannia fepfoderm,
Kornmannin =astericole.

INTRODUCTION AND ACKNOWLEDGEMENTS

The present work has been carvied oul on material collected parctly at the
Euwropean biologieal stations visited in 1952 1962 (a0 aceounl of them is
given in Buimsa 1963 po 5) and partly when wvisiting the following places:
in 1964, 2/3—23/3 Tenerife, the Canary Islands; 27/4—10/5 Staticen Biol.
Roseoff, France: 2005—1/6 and 20°0-—10/10 Zool. Stal. Kristineberg,
Sweddon.

in 1963, 10/4—175 Khodes and Symi in the Aegean Sed. Greece; 28/5—356 anid
H/9—14/9 Zool, Stal, kristineberg.

in 18966, 3M4—2/5 Lab. Arago, H!l]l}'lll.\ s/, Franee; 13 7T—38 Tromsi Muo-
sewm and Biol, Stal, Tromso, Norway,

For the feld work at the Labor. Arago, Banvuls, and al Tromsa Pinancisl
aid was received Trom the Swedish Counedl of Natural Setence.

The author is pleased o record his geatitude to the Divcctors and members
of the Staffs of the Biol. Stations and Institufions visited 1964—66.

I have had the privilege of studyving Herb, Agardhiorom in the Bolaniesl
Museunm, Lond, and other herbarinm material has heen lent toome by Nolor-
list, Riksmuseum, Stockhobn; Inst. of Systematic Botuwny, Uppesala: Tost, of
Marine Botany, Gothenburg: Rijksherbarvinm, Leiden; Botanical Museum, Co-
penhagen; Britishh Muscum (Nal. Hist.), London; Botanical Insi, Univ, of
Vienna: Botanieal Inst, Ae. Se., Leningrad.

Professor GEoRGE F. PAPENFUSS has kindly given me adviee and infornia-
tion uboot some nomenclatural questions (regarding Eotermorplia proelifero
Bot, Notizer, val, 121, 1968
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in Part 1 and regarding Uloa frusen and the typification of Moenestcema THURET
i Pard 11,

My cordial thanks are doe o the Editor of Botaniska Notiser. D Bowr
DadLGrEN and o the Corator of the Botanical Musenm, Lund, Dr. OVE ALM-
rons, for lelpful service, and T wish le express oy deep gratitude (o Mr. STEN
Loz, Bords, for leanslating the Eonglish test and (o Des T HEnperG, Boras,
for revision ol Lhe Latuy {ext,

Systematic Part

The nomenclatore in the genern Wonostroma and {fearin and the
use of the Tamily name Monostroneitacese are in accordanee with the
proposed re-lectotypilication of the genus Wonosiromeo THURET (vide
pp. BET and GO} .

FAM. ULVACEAE continued from Parl [= BriniNg 196:45)
Genus Ulva Linnaeas 1753, emend, Thaeel 1854

Species lectolypici: oa lactuce L,

In *Nole sur In synonemie des lea lactoeo et fafissima, L7 Taorer
has excluded from the genus Cfea both G, Acaron's o foctuca and
the other monostromalic speecies thal make up fea KETZING, and in-
cluded KUrzimnaG's Phgeoserts in Ulea, In doing so Touvketr brought o-
gether within the genus Ufva species wilh a parenchymalic, frond-like
thallus, buill up by two adjacent layers ol cells (THuReET 189540 p. 28).

[t is an important fealure of the genuos thal the germbling in Ol as
well as in Enferomorplio and Ulvaria begins as o single row of cells bul
socm becomes hollow (Broimxa 1963 po 7). Al the species of or de-
seribed here and also Ulea conglobala (Yosmpa 1965) pass through
such o lubular Enteromorpho-stage. As soon as the planl is a lew mm
high the tubular thallus becomes compressed and the walls meel and
grow together. Now the Ufoe plant has reached its final distromatic
stage withon!l cavities

The young planls are at first lastened o the substrate by primary
andd secondary atlaching cells (Fig. 12 K. Fig. 26 D—11) laler by tubular
prolongations, similar 1o hyphae of fungi, from eclls in the lower parl
ol thallus, the rhizoidal cells, formed in the plant when it is st hollow
iFig, 12 G) and in $ea as a rule even more marked than in Enlero-
morphe, Bhizoidal cells in Efog oare muoltinovelear whereas the
other cells have one nuclens (DELF 1912).

[bot. XNotizer, vol. 101, 1S
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Fig, 1. Pfea factpca, Kristineheryg, - (047,

Muost species of { e are diplohaplonts with isomorphic gemeralions:
one gametophyle of male or female plants, one sporophyle of zoospore
|:|.'|I||.~. This dut't'ln]ll'ﬂfrlll wis discoverod iy Fiayn (18929), “hll\: 3 Euro-
Jrean \.lwq"u“». wilhoul allernalion of gencralions are known up lo L
|rt':'-||'lil, Their modile I‘l'l1|‘u||:u'li1.'4,' bodies are newtral swarmers, #oo-
sporoids, of the size belween gametes and zoospores, In Iwo ol (hese
species (U seamdinmwion and neapolifioaa) the swarmers are 2-flagellale,
in the thicrd (. efivascens) they are 2- or 4-flagellate, but of the las!

Rasl, Notisnr, val. 121, 1068
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Fag. 2, Ul foctpen, Kristineherg.. < 047

I'Iﬂl'li‘“IHil."'II Hlji_'l'!lt“i “I"tll .;_':“'II[I,"L“\ il.l]ll Hllil\'l'll"'i"'ﬁ H i I'i'I““'Il"i from one
Alrican locality,

The Life-cyele withoul allernation of generalions is shored by two
non-European species, mamely e Hnearis DascEarD from Moroceo
2-flagellate neulral swarmers, DANGEarD 1957) and U conglobata
RagLesan from Japan (4-flagellate swarmers, YOsHIDA 1965).

Rat, Kotiser, vol. 121, 1968
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All the sexuil species described here dre anisogamoens; in one species
(07, rigedu) the anisogamy is less prononnced, bul applies al least 1o
plands within the same population,

Both male and lfemale gameles can easily germinale and develop into
a gametophyte plant of its own sex, That is the reason why gamoete
plants are more common than zoospore plants. especially in forms in

strongly exposed localities or in flowing walers where the gametes, al

onee oF soon aller swarming oul, hecome negalively photolactic,

The Ulea species usually show greal intraspecific variation. Speci-
fieally distinetive characteristics are checked by cross-breeding studies
with special regard to (ypical or delaved copuolation and by cul-
turing the zvgoles (BLiiang Part 1 1963 pp. 10--12) 0 Essential morpho-
logical Fealures are the number of |_1I1.'|'puuiq’i.~:, the arrangement and size
of the cells, the thickness of the thallus in different parts of the plant.
especially al the margin of the upper part of the lamina and al the base
immediately above the rhizoidal zone. Yaluable information is also
given by the voung macroscopic germlings, which in many species have
a very characteristic exterior {orm which is not to be found in the
Tully developed plant.

1. Ulva lactuea LINKAEUS

Ufper factica LINNAEUS 1753 p. 1163 (non sensn U AGARDI 1817 p. 41, nec
senst KOTxiNG 1843 pe 296); THUuReET 183 a p. 20 pro parle; Ry 1849
i 17 SuxpeExE 1953 po 140:; Fivyx 1955 p, 267, Plloee Tactarern |LINSAREDS |
Tuerrer: vide PAPENFUSS TO60 p, 314,

oo stipifata ARESCHOUG 1830 b THS.

(e cresssn KIELLMAN 1877 a p.o 44,

[foa lachirca has a mainly noctherly distribulion and is the prepon-

derant lea species from southern Scandinavia up 1o the Arclic Begion,

Earlier in this century it was believed to be the only e species in
Lhis area (RYLIN 1948,
The alga grows in osalt and brackish waler, mostly in the littoral

zone, on stones, rocks or larger algae. but also in the sublittoral zone.
al least down 1o the depth of 15 m. on shells and stones. Fertile spe-
cimens of sublittoral forms are s o role only 10—12 e high, whereas
Hittoral specimens especially ol localities with flowing waler, may allain
the height of 1 m,

The form of the erect frond varies very much: from Eideromor plia

finzr-like with atlenuating base and a crisp and Qonnee-shaped marg

(Fig. 3 Al to a deeply laciniated palmate type (Fig, 1) resembling Lix-

ok, Notlser, vol, 121, 158
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B - Kekstinehero: sorfoee viow

I¥: Hampton Bav. B0 < B60.

NAEUS' original specimen (PapesrFuss 1960, pl 1, fig. 10, righl-hand
side. As a rule the dise s slightly perforated and specimens  wilh

numerous big perforations (Fig, 20 are very rare,
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ANATOMY. The margin of the dise always lacks the microscopic
Looth-like proluberances thal are common in fea rigicda, The cells are
maore or less well-arramged in slightly curved rows, They usually have
a well developed chromatophore with one pyrenoid jonly 212 %
of the cells have 2 (—3) pyrenoids]. The rhizoidal cells form an exeep-
Hon, as they have several pyrenoids. In surface view the cells range
from reclangular lo quadrangular or rounded, rarely slightly polygonal,
Fully grown cells averaging the size of 180185 p (Pigs. 8 B—D, 4 A—B),

Thallus 1s thinnest, about 48 p (Figo 4 G, at the margin of the upper
part of the dise in spring specimens (April and May on (he Swedish
West Coasti. Here eell lumen has a maximuom height of aboul 16
and a1 maximum breadth of aboul 11 p. More centrally in the upper
part of the dise the thallus is aboulb 60 @ thick and cell lomen 26 0 high
and 18 p broad (Fig. 4 1)},

The eross-section of the lower part of the plant (Fig., 4 15) is 80—80 p
wilh height and breadth of lumen amounting to 29—31 w and 19—21 p
respectively, In the rhizoidal zone (Fig. 4 F) thallus is about 10000 thick.
In the whole frond above the rhizoidal zone the proportion between the
height and the breadth of the cells in my material was varving between
1.4 and 1.5,

REPRODUCTION AND DEVELOPMENT. [Moa faetuea has the aller-
nalion of generalions with three kinds of 'E.*.m'l'lul';:h I]I.‘lIIIH thal is normal
in this genus, The male planl s cosily recognizable by the reddish
I'l,'l,‘”ll‘ﬁ.‘ calour of the Tertile n:.;:l‘;,;jl'l:” J‘l'g'lull, Iin ihe female l;||'.|||l the
corresponding part is greenish yellow, in the zoospore plant dark grecn.
The light vellow colour of the male gameles is due 1o the fact that,
conlrary fo the female gametes, they do not contain chlorophyll (LEv-
RING 14950 p. 40).

The marked anisogamy in o loefuea is seen most elearly on eom-
parison belween the hreadihs of the (wo Kinds of gametes, The male
gametes jusl swarmed oul are on an average G821 p, and the female
gametes 7636 w (Fig, & A—B).

Both &- and ?-H:I“It‘h'ﬁ also germinale without fertilization and then
normally bring forth male and lfemale plants respectively. The zoospores
(Fig. 5 G) are 9.7—12.1 ¥ 3968 n anid germinate directly into &- and
Yoplants.

Fig. 4. Ulea factoee, A—B: Swurface view: Tromso. G cross-seclion,  upper parl,

margin, I centrally, upper part, B near the base, F: rhizoidal zone, G the bype

hpl.'l:'itn-:'u ol e .'rIr'j'.-H'rrfrr Arescuovc, H: the t}'[w ',|H-|"ir||r||. ol ['lon erassr RJIELL-
saN. A—R, G—H =6a8h, C—F 330,

Mot Notiser. vol. 121, HHE
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The development of the germling is shown in Fig, 5 I J. The one-
seriale germling becomes tubular through the longitudinal divisions of
the cells and their orientation round a cavity which remains unlil the
plant is about 3—4 mm high (Fig. § H—1}. when the tube begins to be
campressed, its walls grow together and the distromatic dise is formed,
The young macroscopie planl is for a long lime long and narrow (Fig.
5 1F—G and Foyn 19535 Fig, 2, upper row). which mukes il distinelly
different from young germlings of lea rigida and, above all, from
1 rodundate (Fig, 22),

LIVING MATERIAL from: Norway, Troms, Tromsd Juledags-
skiir and oth. loc. (July and Aug, 1966): Hordaland, Kyiturdyvikspollen
and Nordasvaln, Strimme bro oand oth, Lo, July 19600 Aug, and Gt
1962 . Sweden Bohoslin, kristineberg, Strommarna and oth. loe.:
Halland, Varberg, England, Kenl, Humplon Bay, Herne Bay |(senl
by D, Price, Brilish Museum),

TAXONOMY. In his important work from 1860 PAarpENFuss has givem
an account of the discovery of LINNAEUS type of Uloa lactuca and the:
seientitic ulilization of the material, Text figure 1 (op. vil, p. 306} showss
a cross-section, about 93w of the upper part of the rhizoidal region..
and fig. 2 another eross-section, of the area immedialely above the:
rhizoidal zone, where thallus is about 80 u. In the last-mentioned cross--
seclion the height of cell lnmen is aboul 28 p, its breadih abouot 20 .,
the proportion belween heighl and breadth being aboul 144 The necor--
danece of these measurements and the corresponding messurements ofl
living maderial (see above) is practically complete, It is also probable:
that LixNagus’ specimen was collected on the Swedish West Coasl. im
Bohuskin: as LiNNarRUS (Flora suecics. Fdo 20 17535 po 443) gave e
localily of faefiea in The following words “in Oceano Bahusiense fre-
quens’,

Baoth e stipitedn ARESCHOUG | 1830 po 183, aceording 1o Mo, 224 im
ARESCHOUG Aly. Exs.. and Ufva crasso KIELEMAN (1877 p.o 44, aceording
oy specimen in Naturh, Riksmuseet. Stockholm. conform well to factiea
[Fig. 4 G—H). The former lnxon is mentioned by THURET 1854 a po 203
as acosynonym (with a question-markj for [leg foetoes LINNAEUS.

I"ig. &, Pleer deectapees. A :'I-Hunu'l:'\. B '?-H.‘II1II'1I‘\ (i FOmpOTe S, —I: Fi'l'lll.llillE;h

older 2 weeks. I :'||~1.'|_1ll,t|1:11|,11:|l of rhizoidal eells, G- ||'|:|||1>.. 1 month old, H—T sectiom
throogh sermbings o 3 mm high, b voung plants: = 060 A-=C 060, D, H o = 5340,
E, F x260, G, 1 = 1310,

ol Notiser, vol. 121, 108
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2. Ulva rigida (. Acarny

Ul pigieln O AGarDE 1822 po 400 THURET 18540 o 240 1 AGARDE 18RS
P 168: FELDMaxy 19357 po 57 Mg, 12 B; DANGEAarD 1958 8 p. 22, Lo wigpichie
(G, AGaRDH] THURET, PAPERFUss 1960 p, J14. Ulva foctuen 1o var, rigide
{AG.) LE JoLis 1863 p. 38 HavEL 1931 p, 45 NpwTtox 1931 p. 7

Uloer plicata MELLER in Flora Daniea Tale. 8249 sensu RoTH 17497 p. 208,

Phycoseris focimrlota KUrzaxsG 1849 p. 476, [l facknee L forma facinon-
fata {RUTZING) HAUCE 1880 p. 437; Feonnmass 1T po 55 fig. 10,

Plyeoseris gigantea Kivaso § perforada Ktrava T84 oo 476,

Ulerer Hapretii FFéivy 1955 p, 267,

i,

[lea rigida is the most commaon ea species on the Medilerranean
coast as well as on the Altlantic coast from the Canary Islands lo the
Channel. I is less common {urther to the north but is still to be found
on the west coast of Sweden, where il was lirst observed in May 1964.
in Silviken near Kristineberg Biological Station. amd later in o few
places nol far from there. In harbours, shallow bays and sublittorally the
species is often runkly developed, 1 m high or more, bul in extremely
exposed localities, for instance in many places on the west coast of Tene-
rife, il is often only a few cm high, On the Swedish side of (the Baltic the
species has not yvel been foand, bat it is mel with in brackish waler in
at least some of the pools (étangs) of southern France, where it mostly
lies loose in richly perforated specimens (Fig, 6 C). propagating vege-
tatively.

ANATOMY. Uea rigida already differs from the majorily of olher
Ulpa species by the fael thal the margin of the dise has loothlike, gene-
rally microscopic protuberances (Fig, 6 D—El. The cells are Fairly well
arranged in longitudinal, and sometimes also lransverse, rows in the
greater part of the thallus, but mostly only slightly ordered or without
any order near the base (Fig. 7 13, F)l. In surface view the cells are rec-
mgular or slightly polyvgonally rounded. 15223 11—17 p, with the
average measures 18 X 14 u for the Tully grown cell. In the young plani
the eells are bigger, aboot 29 =16 p (Fig. 7 B).

Cross-seclions (Fig, 8 A-—F) show that the thallus in the upper parl
of the margin is anly 38—42 u thick, in a more centreal parl of (he disce
48—76 u, bult at the base much thickened, especially in sublittoral
forms [Fig. 8 E—F|. with cross-sections up o 200 i,

It is furthermore particolarly characteristic of the species thal the
marginal cells in the upper part of the plant are ball-shaped (Fig, 8 A-
By, of a height of about 21 u, whereas the cells in the lower parl are
very high, up to 70 w, and tapering al Lthe lop (Fig. 8 D—Fi,

Bot. Notiger, vol. 121, 1908
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Fig. 8. fpa eigida. A Palavas: upper part. maorgin. B Palavas: apper part. G Hos
colf; middle part. D—E: Roscodl; lower parl. F: Roscofl; rhizoidal zone. A—F SRR,

Consequently, the cells al the base, seen from the sorface, seem
smaller than the cells in the other parls of the plant (cf. Fig. 7 1) and
7 G from the same speciimen)

The parietal chromatophore has the chlorophyll chiefly concentrated
to the outer walls of the cells bul sometimes 1o the side walls or even
to the inner walls (Fig. 8 ).

Tiot, Kobkser, vol. 181, 1008
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The full-grown cell usually has 1—3 pyrenoids: cells with 2 pyrenoids
being much more eommon than cells wilth 1 pyrenoid. Especially in
saulhern forms it is nol wnusual for cells to hove 28 pyrenoids

[Fiz, 7 E).

REPROBUCTION AND DEVELOPMENT. lva rigicla has the alterna-
tion — common in loa species of & haploid generation of aniso-

mamedic 2. and Zoplants and a diplaid generalion ol zoospore planls.

The female gameles are 6.2—74 <3.1—-4.5 p, averaging 6B <38
the male gametes 5.3—6,3 :2.7—3.1 n, averaging 5.9=289 u (Fig.
Y A—B). Zoospores (Fig, 90) are 9.1 —10.646—06.0 w, averaging
102 5 5.2 w Gameles of both Kinds, zvgotes and zoospores, bring forth
a germling which is at first threadlike buot later tubular (Fig. 9 F.
eross-section of a plant 2—3% mum high). The eylindrical germinating
plant soon becomes compressed and the walls grow logether. Al the
base rhizoidal cells are formed which allach Uthe alga to the substratum.

In the greal majority of Lhe Torms of rigida the In:u*rrmr‘uph' 2T -
]i:lﬁ'h are .'Nu_'l.'ll'l.r'l"ll'll‘il:‘.i|l, lancealale, al first ||.'|I'ru'l.\'i1|;; |,||jn':||'l,l-. ||";H1 LY “I
and quite easily distinguished (rom other European Oloa species, ez,
redundade andd gigentea. There are, however, Torms of rigida which al an
early stage become nnsymmetrical (Fig % G}, with irregularly arranged
protuberances from the margin ol the dise. Duoring their conlinuoed
growlh [hese protuberances Torm the deeply divided lobes in the Final
dise. A rigida-lype with parlicularly characleristic germlings is Kivr-
2iNG's Ieetnudate, the dise margin of which is well provided with leeth,
simple and branched (Fig. $1). Theése three lforms of rigida with
germlings of varying appearance, aller cross-breeding, can bring Torth
developable zvgoles.

LIVING MATERIAL from: Sweden, Bohoslin, Kristineherg, Sil-
viken and Sirommarna, [Sn g#land, Idevonshire, I'I:‘..‘IIHHI”I. Franee,
Brittany, Roscoll, Bresl, Concarneno: Roussillon., Banyuls. E:'.tilllr.: de
Salces; Languedoc, Palavas; Provence, Yillefranche, Tlaly, Naples,
Positano, Ischia, Yugosiavia, Roving Split. Greece, Bhodes,
Lindos: Svmi. The Canary Islands Tenerife. Poerto de la Cruz
50 Andrés, Candelaria,

TAXONOMY. It is to expected thal this Lloa species which is the
most common in great parts of Zurope must have been named eaclier
than by C. AGARDH (1822}, As a matter of fact BoTH's [llpa plicata in
Calalecta 1 p. 208 is, according to a specimen in WULFENs herbarium,

Bk, Matl=er, val. 121, 1908
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Fig. -0 Ulon rigide. A—B: Roseofl, 8

and Yopametes frome the same popolation.
Co Boscoll, zoospores, 13 cermbings, 12: Candelaria, germlings, F: Candelaria, section

plamt Z2—:d mm high, G: young onsymmetrical plants, Roscofl 0.5, H: common
by uf VO |r]||||.|'- <0.7, It vuung |||||r1|'\_ by ol “leretrmaderta”, Banvuls 0.7, AL
G0, 1Y w260, E o= 130, F o< 850,

Bot, Noti=er, val, 121, 1968



b2 CARL BLIDING

¥ hq“ﬁ". e o

Fig, 1 Flea rigida, A: Ulea plicedr sensn ROTH i WULFEX's herh, No, G0 Wien.
B Phgeesceeas gigeafea (i perforafo RUT2I8G, Ivpe specimen, A&, B = G

Bol. Inst., Vienna. labelled “Ufea plicate Rothii, @ Rothio”, an wnmis-
lakable rigida (Fig. 10 A), However: . AGARDH (1822 p, 411) inter-
prets as different species Ufpa pliceda MULLER in Flora Danica Tab.
829 and Mea plicatn in Catalecta T (by RoTH eonsidered synonyimons
species|. Sinee the type specimen of the lirst-mentioned, older name
has not been preserved. il can not be settled whether BoTH™s name ol
the species is applicable,

In Tab. phye, VI 21 a Kitreisa has o good ilusteation of the habilus
of Llea rigidoe under the nome ol Phygeoseris tocinptota with oa lyvpe
specimen in Herb. Lugd. Bal. No. 938.91. 537, This form of rigida is
commaon in the Medilerranean in shellored localilies. KUTZinG's Pligeo-
seris giganfen [ perforaln 1848 po 476, Herb, Lugd. 938491, 491, is
Doy rigiclea (Fig, 10 B, Although 00 Acarnpn (1883 [r- 1G] |mil||1~l| ikl
one of Hhe mosl illli!HIl'I:'.lJll characteristics of oo rigeda, the high eclls in
ihe lower ||:|I‘t of the thallus, (he »11:-::'”*:-. wis Inler classified as a form
or variety of Olpa factoea (Havck (885, CoLums 14909, Hamen 1931,
NEWTON 1931) bul was again given ils stalus as a species by SETCHELL
and GARDNER 1920 p. 2689, FELDMANN 1837, DANGEARD 1858 a p.o 22,

Fig. 11 Ulea scandinawica. A Kristineherg. tvpe specimen =003, B—C: Kristineberg,
upper anmdd Tovwer |'r:'|l‘l il i'||:1|||I 13: I':‘m'hl‘-",.'l‘i'l]i‘l. lawer ||:l|'!. L Stedmnee, VOumg ||n|.;.|.l||.
hasze. F! Hl'ih!‘ll“"l'll'l".[; nargin, upper park, BT Gah(,

Bol. Nolizer, vol, 121, 1063
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The type specimen of Ulpa theretii FOYN is nal preserved |(Prol.
Fiwy in letter) bul the pl. 17 fig. 2, lower row. and fig. 4 (Fivyw 1955)
prove Lhe species o be Dloa vigide,

As I:'t'hﬂ}'pr of rigide ParExruss (150960 T8 ."iﬂ,':.] chose a1 specimen.
No. 14294, in Herb, Agardhiorom, Bol, Museum, Lund.

d. Ulva seandinavieas BLIDING spec. nov,

Ubva adulta 2—3 dm alta, 1.53—3 dm lata; cellulae majores, mulliangulatae,
fere omning sine ordioe distincto instructae, cireiter 2450017 g, Margo laminae
lransverse sectus in superiore parte cive, 3 o, altitudo lominis cellulae minor
gquam latitwdo: collulae guae ad basin sunl non productae. Pyrenoides (1—2—)
d—Mh. — Generationes alternantes desuni: eorpuscula propagationis neatrios
generis, 2-flagellata, cive. 105 w. Plantae germinantes  stipite. minore in-
struclac.

Hodobvpes in Hot, Mos. Univ, Lund,

Twype localitv: Sweden, West Coast, Kristineberg: Ocl 1959,

This species seems to have a mainly northerly distribulion and to
prefer o salinity of 20—30 %, The material was collecled on the
Swedish Wesl Coast, the Biological Station al Kristineberg (the firsl
hme in Ocl. 1959 and in southwestern Nirl'wu}'. near the Marine Bin-
logical Station al Espegrend. The alga grows lillorally on slones or is
an epiphyte on algae (e.g. Ascopfygifum]. Fertile plants were 2—3 dm
high and 1.5—3 dm broad, the frond often laciniated rom the hase
upwiards with shight indentations.

ANATOMY. The dise often has sparse I'I'Iil:_'.l"“.‘il_'lllli.t'. Lol lilike pro-
luberances (Fig. 11 F|, always unramified and smaller than in L rigida,
Cells are mainly unordered, bul it is characleristic of the species thal
areas with unarranged cells alternale with areas where o small number
of cells are arranged in rows (Fig. 11 B—13). In surface view the adull
cells are polvgonal Lo rounded, fairly big, 21—27 X 15—19 u; averaging
2417 po At the base of yonng plands the maximum dimension is often
myore Lhan 30 w (17g, 11 51,

AL the margin of the upper part the dise has o Lhickness of 50 w and
there the height of lumen is less than the breadth of the cell (Fig, 12 A}
Al the centre of The plant the thickness of thallus is about 75 v and at

Fig, 12, Ul seandinemice. A: seclion of marging upper part. B: middie part. G vhi-
pobtlnl eone. 10 oosporoids. E: germlings with primary atlaching eells. F: section of

plunt 3 mm high, o development of rhizoidal cells, parl of a seclion, plant 7 mom
|1.i__q||. H: young IIIII|I|h T, A—0 =330, D =660, E. G 3, F w130,

Bod. Notiser, vol 125, R
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Bis = filL .;‘.E'IJ ﬁ'-’., ?9 f_*.

o, 1. Hlea gigenten, < AL5

the upper border of the rhizoidal zone (Fig, 1260 abowt 100 5, The
height of lnmen is about 21 p in the upper parl of the disc and aboul
40 u at the base, where cells are not lapering as in L rigide.

REPRODUCTION, U seanedinarica has no alternation of generalions
and has only one kind of swarmers, 2-flagellate zoosporoids, whose

Bt Motiser, vol. 121, 1T
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dimensions average 10050 uo Al the swarming-out of the same pland
some swirmers have negalive, olhers positive pholotaxis, Later the
latler also become ne ':Ili'!.'vll\r }Jl!nlul:u:til'. When the '.Ci]*‘r!-i"l!:ll"l]lll‘.i!'i andd
ithe two kinds of gametes of loa laefiea and n';;;':hr WO hnlll;_{h!
logether, i1 was Found oul that the swarmers lolally lacked sexual len-
dency. They germinale al once into plants which remain for a long
lime at the Enderonorpha-stage (in thatl respect they are only surpassed
by U, eorpata). Fig. 12 F— G shows cross-sections of plants, 5 mm and
7 mm high, respeclively. The young macroscopic planls (Fig. 12 H|
habitually resemble specimens of e lietiea of The same age. They

long retain o top cell, and their stipes are nol very marked. Planls aboul
5 em high are only 0.8 em broad and are still tapering towards the tip.

LIVING MATERIAL from; Sweden, Bohuslin. Kristineberg and
Stockevik (Ocl. 195%). Norway, Hordaland, Kviturdvikspollen and
Nordasvalnel, Steomme bro (Oel. 1862,

4. Ulva gigantea |KOTZING) BLimNc comb. nov.

Fhyeoseres gigontea RUTEING 1843 p, 208, 1856 p. 9, Tab, 22,

“Uloa lactirea Lassaievs” sensu THURET 1854 a p 20,

U deatissfmn L1 sensn ). Acannn 1883 po 164,

Tyvpe locality: France, Normandy, Granville,

The material of this species was collecled near the Biological Station
at Roscolf (April and May 1958 and May 1864}, I grew in the Himoan-
thalfa-region on stones and as epiphvle on large algae jeg. Rhody-
miertint) together with Uloa rigide, Monostrome greoille and olhers.

The fertile alga has a height of 2—4 dim wilth a breadth of 1.5—3 dm,
The remarkably thin dise has, in ils gpper part, slighl, in ils lower
part, deeper indentations and the perforations are few and inconspicu-
ous. The margin of the dise lotally lacks microseopic toothlike pro-
luberanoces.

ANATOMY. The cells are as o rule distinelly ordered, especially near
the margin of the dise, In the more cenlral parl of the dise areas of
cells in rows alternate with regions with unordered cells, In surface
view (Fig. 14 A—D} the cells are medivm-sized, quadrangular with

Fig. 15, floe gigonten, A—R: seetion of lower parl and of chizoddal zone, 0330

C—E: female and male gametes, zoospores, <660, F: germlings <200, G: seebion,

plamt 4 mm bigh, =260, H: voung plants =07, I—JF: Phycoseris geganter KOTEING,
type specimen., 1 860, T 330,

Rot, Notizer, vol, 131, L8
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rounded corners aboul 15315 u, reclangular aboul 1912 p, or round
with a diameter of about 14 . A row ol such symmetrical cells is often
broken by o bigger, irregular polygonal cell aboul 22 14 g (Fig, 14 A,
The most marked characleristic of the species is the fact thal, almost
throughoul its extent, the dise is very thin (Fig. 14 F—Gi o At the margin
of the upper partl ils cross-section is only 28 p, centrally about 35 .
bul at the base and in the perennial rhizoidal zone with its strong
thickened outer walls 1 comes up to about B p in seme specimens
iFig, 15 A—B), The height of the cell lumen is in the upper parl of the
plant about 12 pand lowest down, near the base, 22—30 w. In the upper
parl the chromatophore only lakes up a small part of the volume of the
cell at the ouler wall or its parietal walls but increases in size in the
lower part of the frond and there it may also cover the inner wall of
the eell. It generally has 1 pyrenocid (2 pyrensids in 2—8 % of the
cells, and by way ol exception 3 small pyrenoids),

REPRODUCTION. Tea gigantea has alternation of generations, The
sexual generalion is distinetly anisogamous (Fig. 15) with big 2-gametes.
averaging 862037 u, d-gametes averaging 7.1 2.7 u. Zoospores, ahout
1L 5.0 p, are usually 4 in each sporangiom,

The yvoung germlings (Fig. 15 F) are easily distinguished from cor-
responding stages ol e feckuen (Fig, b F—0G), which grow for a long
time with 1 lop. eell and are lapering towards the apex. When the
L'I\'E'pudrir_‘ul fuchular H{"J‘Iuli"g has reached o dismeter of abonl 172 mm.
the development inlo the dislromatic final stage begins | Fig, 15 G),

TAXONOMY. Kitzing's berbarinm in Herb. Logd, Bat. has 9 sheets
ol Phyeoseris gigantea and the lnbels of three of them are written by
irrzinG. One of the last-menlioned sheels eontains aboul 30 specimens
from Venice, which have bheen investigated and identified as Uloa rigida,
Another sheel, Mo, 93891, 527, has two specimens, one of which can
be regarded as the lectotype specimen ol the species in Tab. phye, VI, 22,
s Trom Granville (Normandy) and was originally called “Ulea lac-
fruce LaN” (wrilten in BREB1SSON's handwriting). The bype specimen
well agrees with the Roscoll Ulpa, described abowve: thallus is in the
upper parl very thin (24—27 w) and the breadih of the cells is con-
sidlerably greater than their height (Fig: 150). the cells are medium-
sizinl, in rows, with one pyrensid (Fig 1510,

The name Phyceoseris gigantea has almost completely  disappeared
Irom algal literature since THURET {1854) placed the algn as a synonym
for his Ulpa lactuca LINNAEUS.

Bot.: ¥otisor, vol. 12, 10GA
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Fig. W, Mea elivazscens, Banyuls, harlboor, <0057,

Jo G AGARDE (1883 ciles wilh a question mark piepranfea as o
synonym Tor {fea fotissime Linnagvs, the lvpe of which is preserved
in the Linnean herb. and has appeared o be representalive of Lomi-
trrint sacharina (see PAPENFUSS 1960 p. 303). HAvck (1885 aceepls
ondy ane loe species, called Uloe lnetuen (L) Le JovLis, and illustrates
his Lloa lacluea forma genuine by KUrzing's Tab. 22 of Phycoseris

36 Bat. Netiser, vol, 121, 1968
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giganfea. DE-ToKT (1889, HAaMEL (1931), NEwToN (1951} do nol men-
lion KUTZING's gigantea.

Regarding Phyeoseris giganfea § perforate KUTZING, see Ulva rigidae,
p. 246 and Fig, 108,

8. Ulva olivascens DANGEARD 1451

Ul ofivacen DANGEARD 1931 (non Ulen olivacea TIORNEMANN in Flora
Danica, Fasc. 24, 1810,

This alga, first found by DasceEasp on the French coas! al Roscoff
and Guéthary |Basses-Pyréndes), seems lo be less variable wilh regard
to habitus and anatomy than the majority of other {lea species, Mosl
of my material is from the Mediterranean (the harbour of Banyuls),
where it grew together with Ulve rigida, Already by ils colour the living
alga could easily be distinguished from rigide.

Fertile plants were 2—3 dm high, the dise markedly laciniale with
oval perforations (Fig. 16).

ANATOMY. The cells are mostly unordered, only here and there in
the disc does one find areas with ordered cells (Fig. 17 A—C). The adull
cells have greal dimensions: in surface view they are aboul 24 <18 u,
occasionally up to 3524 p (Fig. 17 C). In old parts of the thallus
the grown-up cells are ronnded in a characteristic way (Fig. 17 A

The eross-section of the margin of thallus in the upper part of the
plant is aboul 60 w and the height of cell lumen is about 26 p (Fig, 17 D),
Al the base, immediately above the rhizoidal zone, thallus is 100115
thick, the cell lumen height is 33—47 n (Fig. 18 A},

The chromatophore has its chlorophyll chiefly eoncentrated to the
ouler wall of the cell or the upper part of a side wall, The alga belongs
to that group of Ufea species which has one pyrenoid, and in which
3 pyrenoids are seldom o be found.

REPRODUCTION AND DEVELOPMENT, As is usually the case in
[feer, fertility begins at the margin of the upper parl of the dise, bul in
this species often inside a sterile marginal region with the breadth of
a few cells, which after fertility are soon detached in threadlike masses.

In his first material of olivascens, described in 1851 and 1959, Dan-
GEARD found 4-flagellate swarmers, “zoospores”, and, in the material
of T3S, 4-flagellate swarmers in six specimens, but in three specimens
“guelques roides 4 deox cils accompagnant les zoospores”™. My fertile
material from two localities on the Mediterranean, aboul 20 specimens,

Rad, Notiser, vol, 121, 1688
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|'~'iﬁ. 17. Ulpa alivaseens. A Porl Boo. B: Banvals: wpper |:l||.|'l. s H'.l.l'l}lll\: lemsae,
I:section, wpper parl, the margin. E: middle parl. A—{ <660, D—E 30

had as sole I'|~|:J'ruh|1'liﬂ' bodics 2-flagellate. neulral swarmers., From
Phe VErY |:1';_:i1|;1i||f_; 1he grealer raard ol them reacled as |11';{.;|,|:i\'1'|:.' |H1u|1|-
tactic, and after ul||=:.' i hours Ilu*}' stuck to the culture glass. The
swarmers (Fiz, 18 D) were 5.8—9.2 <23 —3.4 u, consequently ol very

Rot. Notiser, val 190, 1568
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Fig. 18 Uipa olivascens, A: seclion just above the rhizoidal zone. B Aber Benoil.

Tflagellate swarmers, (0 Aber Benodl, 2-Magellate and 4-Flagellate swarmers. [0: Ra

nyitls, E—L germlings He oseciion ||Iu||1 2.0 mim high I: i |||:||\I-. 1.7. A eblh
R ] s, I 30, F—H 2kl

variable size, which is nsually (he case in neutrospores as distingnished
from zoospores,

In my material from Brittany o dozen specimens had exclusively
L-Mlagellale swarmers (Fig, 18 Bi. bul one specimen produced holh

ot Notiser. vl 121 1068
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Fig. 189, Uipe redundate, A Naples k7. B Tromsd =07, C: Puwerlo de o Gz,
fertile plants =<7, 11 Naples, voung plant, 15 Split, D=—E = 66i,

Dok, Noibser. wol. 121, 1G58
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S-flagellate and a small number of 4-flagellate swarmers (Fig, 18 G},
Stmilar cases, implying that the same alga has Iwo Kinds ol neatral
swarmers, is known in Enferomorpho intestinaldis var, aseroalis and
Enteromorpha linza (BLIDING 1963 pp. 144 and 130), where swarmers
are normally d-flagellate, Gavean (1962 al reports the finding on the
Moroecan Coasl of male gameles 6—6.53 1.5 u, female gameles G
73 u, and zoospores of the same size as that of the Temale gametes.

The developmenl of the young germling is shown in Fig. 18
E—I.

LIVING MATERIAL from: France, Briltany. Aber Benoil, May
1959; Pyr, arienl., Banyuls, April 1966, S pain, Port Bou, May 1958,

6. Ulva rotundata Brniss spee. nov,

Ulva lamina rotundals, saepissime 1—2 dm alts, lociniata aul profunde
Iobata; cellulae juvenales a superficie visae angulares, cellulae adultae rolun-
datae, inordinaloe, maximae;, altitudo luminis eellulae in sectione laminge
Iransversa eire. 25 4 in parte superiove plantae, cire. 33 u in parte inferiore,
Pyrenoides 1—3  (—&). Gieneralio sexualis andsogama: 2 -pamela  eire,
h 25w :;'-;;;!lnq-l.'! cive. 6.0 X 3.0 p, zoosporae eire, 1055 p. Superior pars
plantae germinontis rotundata, planta germinans magnoe stipite praedita,

Haolotypus in Bot. Mus, Univ. Lund.

Twpe locality: Ttaly, Naples, Mergellina harbour, enll. . Boamxa April 1908,

This species fiesl Tound in some Mediterranean localities turned oul
lo e quile common on the coasts of Tenerife and was later found in a
locality in Northern Norway (aboul 707 N. Lal.). Plants growing lit-
torally had a height of 1—2 dm, but specimens living supralittorally in
the splash zone at very exposed localities (eg. on the west coast ol
Tenerife] were only a Few cenlimetres high (Fig, 190C). The dise is
mostly maore or less lobale. Toothlike, microscopic profuberances al the
margin of the dise are rare. only observed in specimens from the
Adriatic Sen,

ANATOMY. In the voung plants the cells ave polvgonal in surface view,
angular, very big, 30—38 p in their longest dimension (Fig. 19 1) and
exceplionally up lo 45 u (in specimens from Tenerife, Fig. 20 C). Cells
in adult plants (Fig. 19 E, 20 A} are more rounded, averaging nboul
26 20 p. They are unordered in the whole of 1hallus,

Cross-sechion of the disc margin (Fig. 21 A) in the upper parl of the
plant is about 56 p, and the cell height (excluding the eell walls)
about 25 w. In the Iower par! ol the alga the corresponding values are

Rot, Motiser, vol. 181, 1008
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Fig. 200 Ulea rodendata, A Poerto de

la Crux. H: Tromsi. O Poerio de

la. Cruz
voung plant., D: Tromsda; rhizoidal zone. A—(C whl, ki

about 75 and 30 u respectively. and cross-sections of the rhizoidal zone o
few mm from the point of attachment of the planl give aboul 95 u
and 43w respectively (Fig, 21 C). The small difference in heighl hel-
ween the cells in the upper part of the frond and the cells at the base

Hot. Notisor, vol. 121, 1068
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H T J
Fig. 21, Ulea retandate, Az Tromsd, section, upper parl, margine B: Naples, midd e
part, 3 Tromsid, rvhizoidal zone, 1 S -pameles, Naples. @ Qopametes, Naples,
F: A-rametes, Tromsd, C: Y-gametes, Tromsa. H: zoospores. |—J: germlings. K sae

tion, plant 2.5 mm high, A—GC a3, D—H =660, I—K 260,

Baol. Natiser, val. 121, 1S
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Fig, 22, Ploa eofinedota, voung plants in colture, A Makarska <074, 13 “;[ﬂH (18]
Lo .\-,'lilll,-s-.' T T Tromss =007,
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is particularly notable (ef. rigide). The chromalophore lies ol the outer
wiall or the side walls and has as a role 1—2—3 pyrenoids,

REPRODUCTION AND DEVELOPMENT. Ul rotundota has the
alternation of generations commaon in e with a gametophyte of
and Zoplants and a sporophyte of zoospore plants, Male as well as female
gametes can easily germinate without lPertilization and develop into
Tooand Foplants respectively, The species is very distinetly anisogamous
anid both kinds of ganmetes are relatively small {Fig. 21 D—G). The
female gametes average 6.7 =36 w, the male gametes 513325 w, In the
SpHar

a ol the zoospore planls mostly 8 zoospores are formed aver-
aging 10157 u (Fig. 21 H}.

Gameles of the malerial rom Norway as well as from Tenerife
copulaled wilth gameles of plants from the Mediterranean and gave
birth 1o developable zygoles,

The voung plant is easily distinguishable from elosely related {Hon
spiscies by the very form of its dise. The microscopic germling which
is al first of nniform bhreadth (Fig, 21 1—J) soon leses ils hollowness (al
the heightl of 1—3 mm, Fig. 21 K| and in ils upper parl il becomes much
broader and grows into o rounded dise with unordered cells (Fig, 22).
In its lower parl il gels a well-developed stipe. and al this stage the
whole plant becomes more or less spoonlike (Fig, 22 B, The stipe ollen
has longitudinal ridges from which new discs develop, which can unite
with the original disc |Fig, 22 1)),

Bot. XNotiser. val, 121, 1068
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LIVING MATERIAL from: Norway, Tromsd, Rystrommen July
1966, Ttaly, Naples, Mergelling March—April 1958, Yugoslavia,
Mukarska and Split harbour Aug.—Oel. 1957, Greece, Rhodes, Lin-
dos April 1965, Canary Islands, Tenerile, Puerto de la Cruz
ind other localities, March 1964,

7. Ulva curvata { KUTzIiNG) DE-Tow

Phygeoseris enrvate Krzina 1845 p. 245, 1866 p. 8. — Uloa corvala (Kir-
ZING) DE-Toxt 1888 o 176 vax neEx Hoek 1963 po 184, — “[ea cuareata
KtTaxa” in SCHILLER 1928 p. 113; FELDMANS ¢t Maaxg 1964 p. 7.

Phygeogerts cornpeopine RUTZING 1856 vol, V1 po 11 tab, 30,1, Ll cor-
nucopiae (Kifrzisa) J. Acanon 1883 p. 163,

Ll dfiangeard i Gaynal. el pE Mazaxcovnt 1958 po 131,

e incaroote Pa—mianm 1958 p, 141,

Type loeality: The Island of Rigen in the Baltic Sea,

The material investigated is {rom Britlany growing in shallow hayvs
with brackish water, and also from many brackish walers connected
with the Mediterranean Sea (étangs) in southern France, and finally
from the Swedish coasl. where the species had nol been found pre-
viously. By means of the holdfast of the small stipe. placed unsyin-
metrically (Fig, 23 A—B), the planl is attached to stones and shells of
mclluses, Especially in calm walers of low salinity il olten floals freely
forming large {loals of indelinite form, The dise is mostly venous and
wrinkled, ils margin lacks microscopic teeth bul it often has protuber-
ances which may grow into macroscopic lobes,

ANATOMY. In the dise, regions with rectangular cells, well arranged
in rows, alternale with areas of more or less polygonal, unordered eells.
In surface view adull cells in the centreal part of specimens from 5 dif-
ferent localilies, widely aparl, were 1151701015 w (Fig. 23 1), E).
The corresponding cells in 4 young plant (grown up in cullure o0
25/ had a sizge of aboul 20515 u (Fig. 23 0).

The thickness of thallus (Fig. 23 F—1) in the upper part of the margin
is 34—3% p and the height of the cell lomen 12—-15 p, centrally in the
upper part of the dise about 44 and 18w near the base aboul 75 and
27 poand in the rhizoidal zone aboul 85 and 28 p respeclively.

Fig. 23, Ulpe curmafe; A Landskrona =07, B: Plouneowr-Trés < 065 G Sele, voung
prlamt, 2032—25/% D: Landskrona; lower part of planl E: Séle, older plant. F: Elang
de Salees; seebion of upper parl, margin. G Plounéowr-Trée: opper parl. H: Lands

kroma; lower pard. It rhizoidal zone. C—E 660, F—1 > 330.

Hat, Motiser. val. 121, 1008
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In most cases the chomatophore only takes up o relatively small
part of the volume of the cells (el lactoen) and has 1 pyrencid (the
number of cells with more than 1 pyrencoid is less than 2 %),

REPRODUCTION AND DEVELOPMENT. Ulpa curpata has alterna-
lion of generalions. In the haploid generation the J-gameles just
swarmed oul are 6.2 2.0 u (average value in populations from several
loealities) and the Q-g:uli:-h‘ﬁ 73783 u: the EOOSPOTES of The di[ﬂnid
generation are about 11.2 5.4 n (Fig. 24 A—C).

The young germlings have ane top cell for a long time |Fig. 24 D—E).
and the young maecroscopic planl is easily dislingoished by ils pointed
apex. In eullure they remain unusually long al o lubular stage (Fig.
24 F), often HIL the plant is about 8 mm high, The voung thallus, curved
al the base, is a good characteristie of the species (Fig, 24 Hj,

LIVING MATERIAL from: Sweden. the West Coustl. Landskrona
and Saltholmen, vie, of Gothenborg, France, Brittany., Plounéour-
Triz: Pyr. Orient. Etang de Sigean (near the kaboratory). Flang de
Canel: Languedoe, vicinity of Séle,

TAXONOMY. Aller KUTZING the species was long overlooked or in-
cluded in the complex “lactuea”, SCHILLER (1928 p 115} was the first
whao, with malerial from Heligoland, deseribed it more thoroughly and
regarded il as o good species, HameL (1931 did nol mention i, The
presence of the species in Moroceo and south Edrope became known
through papers by GAYBAL el MAZANCOURT (as Ufoa dangeardit] and
PARRIAUD {as [lea incurooto), Vas DEN HOER established (1963 p. 184)
that the last-mentioned two laxa are synonvms for Kirzise's Plyceo-
®eTie carpali.

hn investigalion of Kifrzing's type specimen gin Herh, Lugd. Bal.
Mo, 938174, 3921 of Phycoserts cormacopiae | Tal, |;III:I|.'I:_'. Val, Vi, Tabh.
00 has shown that the species agrees well with oo careafe wilh
regard lo the cross-seclion of thallus and the size. form, arrangemen
and pyrenoid-number of eelis (Fig. 24 11}, which is the reason why
it las been regarded here as o synonym.

8, Ulva neapolitana Bripisa

Uloa neapeditena BLimsa 1960 pp. 182184,
Holotyvpus in Bol, Mus, Univ. Lund,
Type locality: llaly. Naples, eoll. C, Brimmss,

ot dalkser. vol. 121, 1068
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C

Fig, 24, Ul coreata. A: S-gometes, B: P-gameles. G goospores. D—E; germlings,

Plomnéour-Trez. Fooseolion, plant 28 mm high, G—H: plants {rom zoospores < (07

[—0: Phyeoseris cornucopioe KOTEiNG, type specimen. surfaee view and section
A—C A0, D—E =330, F 260, 1 (TR e 1

The illn'.wli:_:.'lli-:m material was collected in March and ."|.||I"||. 14958,
-||| P“'l't:l H:-'i I.IH'iiI. :\:illlit'h. 'l|‘|'||l'l'{' iI s i|| Illi' |Ii]|“'r' |i”(?|'i_l| FARIN TR i]'l
Lhick masses on stanes, The specimens which habitually reminded mos)|
of Enteromorpha finza and E. stipitato var., linzoides, were 7—153 cm

Bot, Mallser, vol. 121, 1EHiE
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high and al the most 4 cm broad (Bripmsa 1960 g, 100A), lapering
towards the base into a distinet stipe. Some plants, however, were
narrow, ribbonlike (Fig. 25 B). and up to 0.5 m in length.

ANATOMY, The cells are arranged in longiludinal rows (Fig. 256
C—D), although less distinctly in the rhizoidal zone. As fully grown
they are 16-—258 17 w in the ribbonlike specimens up o 35 =11 @
in the central part of the plant. The parietal chromatophore with 1/—2)
pyrenoids is well developed and often covers the inner wall, too [Fig.
2% A—R),

The cross-section of the dise shows thal the difference in thickness
belween the upper parl of the plant, 43—46 w. and the lower parl,
+8-—52 p. is remarkably small,

REPRODUCTION AND DEVELOPMENT. All specimens investigated
trad 2-flagellate, asexual. negalively pholotaclic swarmers, 843042 p
in size (g, 26 C).

The swarmer grows inlo a threadlike germling with a primary
attaching cell, the lower cells of the germling lorming secondary attach-
ing cells and cells developing into branches (Fig. 26 D—H). The young
plant goes through a tubular stage (Fig, 261 before (he final di-
stromatic stage with rhizoidal cells is reached.

TAXONOMY. [Mea neapolitana is a primitive species, undoubledly
closely related o the Morocean [Hlpa lineariz DANGEARD. bul it dilfers
from the latter particularly by ils cell dimensions, which are aboul
Iwice as great. (Moa linearis is 4—5 em high, 2—3 mm broad, in sur-
Face view the cells are unordered, 10—12 =5—6 w, and the thallus 25—
30 u thick (DANGEARD 1957 p. 1591, 19635 p. 193, Gavean 1959 p. 87,
Cavro 1958 p. 91},

Genus Ulvaria Hoprecht 1851 p. 410

Species Iypica: Ulparia obseurn (KET2I8G) GAYRAL,

1. Ulvaria obscura (KUrzinvG) Gavran var, blyttii (Anescnouva)
BranmG comb. nov,

e bightii ARESCHOUG 1830 p. 086 tab. 1 fg. B (1846 po 129 pro nom,

.} Manestroma blgttii (ArgscHova) WiTTrock 1866 p. 49; J. AGcannn
1883 p. 113, Clperrie bt (Angscnova) VINocrapova 1967 po 117, vide
P 582, — Manostromn [isein (POSTELS et RUPRECHT) WITTROCE forma bigftii

Rot, Notisor, vol, 121, 1968






aih CARL BLIDMNG

(Anpscnors) Coreiss 1908 p, 12, Morwstrama frscam (PosTeELs of Rue-
RECHT) WITTROCE wvar., blghis (ARESCHOUG) SETCHELL of GARDNER 152
[ B S

e fisea POsTELS ef RuepnecoT 18860 po 21 (nom, illes). L lerive
fusca (PosTELS el RUupkeEcHT) RupRECHT 1851 0 218; YiNooesDOva 1967
o 115, Meonostroma fusenn (PosTELs el RuenecuT) Wrrrmock 1866 p. 53

| = Manustromir fusenm WiTrrock, vide po 584000 Acanpi 1ERE po 113:
PAPENFUSS 1960, 315 Bripixe 1968 p, 8,

L sordida AREsCHOUG LRG0 p 18T tab, 1 lig WL

Ulrarin splemrdens RueRecar 1851 po 218, Mereasdeo n .*Ir.llf'mf:'na' |Rum
RECHT) WrrTRock 1866 p. 50: I, Acanni 1RSI . 112, — Monostromea fuigcinin
(PosTELS el BurrecHT) WirtrRock var. splendens (RurnEcit]) ROSENVINGE
LES3 po 42 SETCHELL et GARDNER 18920 p, 243,

Monosteomer crispatien RFELLMAN TASS po 300 PL 28 igs, 11—13, according
to specimen in Bot. Mus,, Uppsala, colleeted by RIELLyvAx al Maaso i the Nor-
wegian Polar Sea 148 1876

Twpe loeality: Norway, Finnmarken, Renda,

Ulparie obscoro var, biygttii, as it is circumseribed here, is a circum-
polar alga widely distributed in porthern parts of the coasts of the
Atlantic: and the Pacific, in Europe. Asin, and the western and eastern
parts of North America, On the coasts of Southern Evrope and Northern
Africa the place of var, blgttii is taken by var, ebseura. which is very
I,"ltl!'j{‘!l‘,' redabed tooil,

My material was collected on the Swedish West Coasl, in south-
weslern Norway, Hordaland, and the north of Norway (Tromsi), As a
rule the alga is 10—30 cm high (Fig. 27 A) and grows in the sublittoral
and the litloral zone on algae, stones, and shells but often floats freely
amd assembles al the bollom of harbours and ealm bays, where, in
nulritious walers il may form large sterile floats, Dried specimens
usually become entively or partially dark in colour and give the paper
a brown colour,

ANATOMY. The cells are mostly unordered but with an indication
of rows in smaller or larger areas. In surface view they are rectangular
or slightly polvgonal. seldom rounded. When Tully grown they arve the
size of 18—28 <1020 u, averaging 23315 w (Fig. 27 B}, In planis
growing in slightly brackish water cells are somewhal smaller than the
average value (Fig, 27 (),

IFig. 26, Cleo meapelitonn,. A: section, apper part, margine B: section just above the

rhizoidal zone, G swarmers, [—0G: germlings with primary and secondary atlaching

cells and cells developing into hranches. H: germlings with voung rhizoidal cells and

hranches, 1 seclion, plant 2—3 wmme Wigh. J: voung plants <073, A—B = 380;
G =660, DG, T =260, H x 13

Hat. Nodizer, vol. 121, 1968
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In the rhizoidal zone the thallus may be 100 w thick (Fig, 28 C). in the
other parts of the disc very variable. chielly between G0 and 28 p
i Fig. 28 D—H). bul in the thinnest parl [marginal zone) of the apper
part of the plant the cross-section of many specimens only amounts Lo
1695 u (Fig. 281).

BOSENVINGE (1893 p. 942) reports il the cells of Monostron fuscrm
talso including WiTTrRock s M. splendens and Blgffii) have 2 chromalo-
phores, one al each ouler wall, Fig. 30 [} shows part of a cross-section
of o young twbular germling (Fig. 30 E). where voung cells have &

chromatophore witly, as o rule, | pyrenoid al the ouler wall of The cell,
Laler 1he chromatophore inereases inwards so Lhal, in the grown.oup
cell, it generally gets an unbroken parietal exlent from the outer wall
Lo the inner wall with o maximum accumulation of chlorophyll and
pyrenaids inside the two free walls (Fig. 28 D—F}.

FEven in grown-up plants the material of the chromatophore is aceu-
mulated al the owler wall of the cell in the thinner parl of thallus (Fig.
28 G, 29 A). Earlier DUsg (1863, in M. fusenm from Oregon and Wash-
ington| and Scacer (1966 po 37, in M. fuscum var, Mlgtil room Alaska)
have reported the presence of one choloroplast, learin obscura var,
alrscura also has a single chromatlophore (GAYRAL 1Hd p. 62%9),

The number of pyrencids is very variable in different parls ol he
thallus, maostly 2—4,

REPRODUCTION. On the Swedish coast and in southern Norway
the alga is fertile in September amd October, in northern Norway in
July and August. Ferlilily starts inside the big marginal cells (Fig.
24 B, and the swarmers leave the ferlile cell by o round opening in
the cuter wall (Fig. 249 F).

The life-history of the alga was preliminarily  ounllined  (BLipisG
Lo o 8) under the specific name of fusern, Gamelophyle planls are
socmous and have small swarmers. Tn two intercopulating individuals
the size of the +—-pameles averaged 53230 w and the —onmetes
5432 (Fig 200—01). Both kinds of gametes showed a positively
phototaclic reaction. bul in one form in streaming. slightly brackish
wiler ( Nordasvalnet al Stedmme bridgel, the gameles, on swarming oul,
ab anee swam to the bollom of The cullure vessel, They were also some
what smaller than the average and almost ball-shaped (Fig. 29 B} but
copulated, forming groups. with positively  phololaclic gameles of a
Hant from s marine; strongly exposed locality (the skerry of Nordre
Cleddane) .

Bob, Mollsar, val. 121, [94GE
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|:"i'r1. SR, learin oheeara var, fl.l'_l,'??r'i. v—F= Norddsvaliel, Stedmimnie |r|'i||;.:r- 2 Nord-
asvinlnel, seclion, rhizgoidal sone. 1 Stedimmme, E—F: Saltholmen. G- Nordre Oddane
chromalophore wnipolar. H: Saltholmen. 1) Nordee Oddane. bwo sections, upper
park. A-—1 L1167 B R R 1|
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Fog. 2 [Moerie obsewra var, Wyt A sechon, coa 0228 mme losg. laminag varies in

thickness belween 27 andd 17 po B negatively phololactie gameles. C—10: 4+« andd

-gametes, Fio goospares, Fi lerbile vegion, G—E germination of the goospores sl
lhetr st ediviston=, B—F Ge0, A, G, H 330,

Both kinds of gametes germinate without fertilizntion into new ga-
metophyte plants. The zyvgotes developed in ealtare @ 1215 O inlo
sporophyte plints which generaled small zoospores averaging 9.1 > 4.6
(Fig, 29 E),

Pk, Xotk=or, val. 120, 19068
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Gameles, ygoles and FOOS [T first fornt o |Illruu~.i|||lu|'|u|,|h, Hhread-
like germling with o 1.\'|'E|-1]|'1.'1*||r|1|'|| |rri|:1;1|'_\' allaching cell (Fig. 20
G—H). Then the germling goes throuzh a hollow, Enteromor plo-like
stage. In its upper part (Fig. 300 A—B) il {inally becomes more or less
widened into a saek-shaped, macroscopic plant. When the plant is abouot
Somm high (ol the age of 2—3 months) the saek is |1:||'P'|Iinlwt| i ils upper
part (Fig. 30 Fi, so thal o funnel-shaped lower parl remaing as parl of
the stipe of the Fully develeped plant, while the oulspread lobes of The
upper parl develop into the leaflike, monostromatic disc (Fig, 30 G|,

Al the base of the plant the rhizoidal cells develop with o clublilie
npper part (Figo S0 C).

LIVING MATERIAL from: Sweden Wesl Coast, Saltholmen.
Uddevalla, Ragardsvik (vie. of Keislineberg), Norway, Horedalaned.
Nordre Oddane, Nordasvalnel, Srdmme h!"ltigt': Trons, Tromsd,

TAKONOMY. In its onlogeny the present alga obviously has a very
greal resemblance to oo and has been proposed o be lransferred
from Monostroma oo resurrecled genus (Teario RuprEcHT (BLiniNG
1963 pod: DEBE 1965, (rAvRAL 18964 po 2149, VINOGRADOVA 1967 o p. 110,

The oldest legitimale specilic name in flarice is obseara (Dloe ob-
geara KUOTZING 1843 p 296, type specimen From the Bay of Biseay in
Herb, Lugd. Bal. No. 938,53, .77}, which has the same anatomy as var,
Blgttii and is distinguished from the laller only by ils anisogamy (Gay-
pal 1961 Figs, 2—8) and the more rounded form of the young sack-
shaped germling (). AGARDH 1883 p. 91, RosesvisGe 1832 Figo 2,
GayRal 1962 pl. 1—11).

Hamurn (1931 po 500 and VisoGrRapova (1967 a po 117 considered
obyenro u synonym ol fosea and Wyitii vespeelively, Consequently, the
laxon Ufeario blghtii (ARESCHGUG) VINGGHADOVA TOET p, 117 should
have heen listed us s synonym ol et obsenrn (KUTZING) GAYHAL
vite. obsenra.

The combination fea fusca PosTeErs ef Huerecor 1R, the lirst
[Tt species to be described, s made illegitinete by the older name
Uloa fuscr Hupson. Aboul Hubpsox's species G0 Acanrbpi wrole (1822
po 4281 “Ulon fuser (Hups,) est Loondneerio Sechorina™,

In 1831 RorrecHTt described g new species belonging to this eate-
gory, splendens, and on the latter and on ea fusea POSTELS ef Ru-
PRECHT, he established the new genos earin introducing the come-
bination [ fearfa fusea (Posters of Ruenecnt) RurrEcHT and Hiparia
splendens RUurRECHT,

B, Xotisier, vol. 1210 108
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|"i5‘- A ' lesdirdnr obasernen var n':l'l,l.".'-'l_ v Nordee (dddane germbings B Shedmminie
dermlmps Bollow, upprer pard -.;|.-|.,.-,||:|-|..||| i Nordee Oddoane, chizotdal cells Teom
aopand 5 oweeks okl e Tromsd, parl of seclion throongh a hollow germbing. one
chrmmatophore at the outer coll wall, E: Tromsid, section through o plant, ca, 4 mm
high. F—G: voung manls <055 amd =072, H: section Hiraugh one of Rrurmsonr s

L -i.-u-.'i||||-r'|-‘ af [learia splendens, A, B, O, E 130, 13 Gan, 1 b L
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It s to be noted thal loaeia fusea (POSTELS ¢f RUPRECHT] BUPRECHT
(a8 well as Ulvarin splendens RUPRECHT) is bosed on material from the
Pacilic. wheress the name Menosfroma fuscnm was used by WITTROCK
1866 po 53 for material from the Swedish and Norwegian econsts.
e, from Udsire . southwestern Norway jop. eil.. Tab, 1V Fig. 13
a-—f, The last-mentioned taxon has been proposed as species leclo-
typica of Clearia (PAPENFUSS 1980 p. 315) and agrees completely with
var. hlgttii,

As early as 1846 and 1850 Arescuovs published bwo taxa belonging
lo Ulparia: Ulpe blgtti (1846 p, 129, 1850 p. 186, Tab. 1 G) and oo
sardida (1850 p. 187, Tah, | H), the former from northernmost Norway
with the disc 80 p in eross-section (cerlainly rom the lower parl ol
the thallus). and serdida from the Scandinavian coasts with the cross-
section of thallus 2030 p (ARESCHOUG 1830 p. 187 and ABESCHOUG
1854 p. 3710, That the measures of sordida only apply Lo the upper part
of the plant is evidenl from lhe specimen Noo 120 in ARESCHOUG'S
Exsice,

e sordiclo wis rigILH}' considered o synonym for Monestrome fus-
cum WirTrock by WirTrock 1866 and 1, Acanpn 1883, and sinee then
il has nol been published as an anlonomaous laxon,

I have been given the opportunily to study RueREcnT's original spe-
cimens of {Mearia splendens from the Sea of Okhotsk, deposited in
the Bol. Musenm in Leningrad. The specimens are only 2—5 em high
with a strongly lacinialed frond. Lo surlace view the cells in the middle
of the plant are aboul 21518 w wilh 2—5 pyrenoids and the eross
section of thallus 3540w (Fig, 30 H. Wirrkock 1866 p. 51 gives the
thickness of thallus in splendens as 8953w,

In Monostroma lilerature, foseom, byt and splendens oceur s
mamies of species, varielies, or forms in many combinations. Nearly
evervwhere WiTTHOCKS measurements of the thickness ol thallus are
cited as the sole distinguishing Tealure.

Recently ViNoorapova (1967 dealt wilh the morphology ol <ome
lparie taxa and considered as dilferent species Hloarin fusca (P, el R
Ruer. from norlhern Pocilic and Ulearia Blygttii (Arescn. ) ViNoGRa-
pova from Allantic coasls, the laller species with Monoestrome obscn-
rum (Kimzina) b Acaron as a synonym (sece above, po 582, VinoGea-
pova distinguishes the two species chielly by the thickness of thallus
in the upper part which is. in (lparia fuseo, 2860 1 averaging 41 0
i perpier Bigdtil 1340 p, averaging 3003 i VINOGRADOVA TOR7 a p. TG
s p, 1197,

B, Notkser, vol, 121, 1968
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Finally, with regard to the ontogeny and the alternation of genera-
s in Uhe taxa deall with here, there is an investigalion by TATEWAK!
(P96, who had coltivited Monestrome foseom var, splendens ROsSEN-
VINGE [from the Pacilic (Hokkaido, Japan). TATEWAKD'S resulls agree
in most respects evelr in regard to the size of gametes and zoo-
spores — wilth whal is stated above shoul var, blydtii from the Swedish
and the Norwegian coasts.

A paper by Duse (1963) which deals with Vonestreme fuscom from
the northwestern region of North America (Orvegon and Washinglon)
also corroborales a development with alternation of isomorphic genera-
tioms,

Consequently, with our presenl knowledge of these taxa, the pre-
servalion of more than one taxon (besides ourin obseura var, obseora)
must be based for the main parl on the slight difference in the thick-
pess of thallus, which is in my opinion an insufficiently distinguishing
characteristic, especially bearing in mind the greal variation in thick-
ness in quite contiguous parts of the thallus (Fig. 29 A}, and the fact thal
all the thallus measurements given for fosco and splendens are o be
Found in var. bfythi in different parts of the same plant.

2, Ulvaria oxysperma (KUTzivGg) BLiDinGg comb. nov. var. oxysperma

Basionyvm: Uloa orgspermo KUTZING THRES b 296, Murostrodna oy sfer-
mean (KUTzxG) Doty 1947 po 12; Kopxsans 1964 p. 17, Monastromng
orgspermm (RiTZNG) Doty formn ecgspermon: see FPELDMANN ¢l MAGNE
1964 p. 6.

"Ulpa nrgeoeca” KUTRING TRAS p, 244 (sphalm,). — Monastroma ergeoc-
com [RUTZIXG) THURET 1854 a p. 29 WITTROCE 186G p. 32,

Monostromea foceratum THURET 186 0 p, G2

Manastreme falissimuem Wirmrocs 1866 p. 338, non Ul falissimn Lissagvs,
nee “Opa belisstma LI sensu KOT2iva 1843 po 2068, “Maoniosironta lalissi-
e (iG] WirTrock” sensu WiTTRock 1866 p. 35 LEVEING 1140 e 3
Rvras 19 p. 14

Ulva queternarin KUOTzING 1836 0 6, Tab. 13, 2; vide p. 584 el Fig, 34,

“Monostrome wiftrockii BORNET” sensa Bripisa 1935 pe 60 of Kvoas 1949
P b

The principal variety of this species. which was lirst described on
material from the Baltie, is of frequent occurrence within large regions
of Europe. Il grows in walers of very variable salinily: in brooks near
their outfall into the sea. in the brackish water of (he Baltic and in the
pools (étangs) in the south of Franee hut also in water with a salinity
of c:a 30 % in shellered bays on the Atlantic coast, The alga is usually

Bot. Matieor, vanl. 139, 1S
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omly =—10 em in height and breadth (Fig, 31 A—BE bul freely loa
forms may reach large dimensions, On the Swedish Wesl Coasl the
alga is ferlile from April o November,

ANATOMY. The hase of the leaflike, one-laversd plant is atlached
tor the substrate in o zone of rhizoidal cells which have a dark-green
upper parl, 25 41015 w, and o threadlike lower parl, several
huondred p long (Fig. 31 G, Outside the rhizoidal zone is a region with
large, unequal, polygonal cells (Fig, 31 D).

Cells in the upper outer part of the thallus vary very much. In localities
wilh Fairly great salinity (e.z. Bhosneigr and Saltholmen) the adalt cells
were 153—20 p long in surface view (Fig. 32 B; eof. abscura var, bfygiti
from the same Jllt';llil:.' Fig. 27 ), and their walls were nol gelaltinons,
“'h”l‘.‘iE'IE'l'ii!'ll‘lI:‘\ from localities wilh low H;ll.lltli.l:l.' {e.g the Ballie and the
ctangs in the soulh of France) had cells with considerably  smaller
lumen and markedly gelalinous walls [ Fig, 31 ).

The circumstance thal the gelatinosily of the walls is a0 modifiable
qualily in this species is of interest, because THURET (1854 a) gives as
ane of the principal characteristies of the genus Monostromea the [acl
that the cells lie embedded ina homaogeneons substance, In consequence
of an exagoeralion of the taxonemic value ol this fealure the genus

Meonastramea came o inclode helerogeneous elements from the
very beginning {see p. G040,

Cells are often arranged in distine] rows in large areas bl ot in
the rhizoidal zone and the adjacent region ;in other forms the
areangement in rows is limited o o zone at the periphery of the disc.
The chromatophore wilh 1 (— 2 3] pyrenoidis) is mostly best developed
at e ooter wall of the eell lumen bul often also resches the inner
wall (Fig, 32 Do . The thickness ol thallus varies bebween the dif-
lerent zones of the same specimen, in the outer and lorger part 1727 p
with cell-height 10— 15 w. in the rhigoidal region up to 45 g (Fig, 32 ),
wilh cell-height abwoul 24 u.

REPRODUCTION AND DEVELOPMEXNT. The alga lacks alterna
liom of generations, and its only kind of reproductive bodies are 2-(Tagel-
Lite, peuleal swarmers, which are formed in the marginal cells of the
dise and are liberaled by the decomposition of the walls of The mother

2,

Fig, #1. fearin ocgsperma var. ocgsperma, Lage i Patria, April 1958, <0

I: saltholmen <009, O thnln'i}.’l'. rhizaidal cells, vening E:hlnl. T [.:lgn- i Palriac:

et Hhee rhizoddal done. E: H'l.'ihlrlh't|..>.|||::|||n'||; midedle jrarl of |1|:|||_|_ IF= Plomesenl, m
brockish waler, upper pacl. Do E. P66 G o200,

Fiod, Notieor, vl 121, 10648
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Fig. & Iparia exgspermt var. orgsperm, Sucrface view ol oe eogsperma KUOT
2inG i guaternarie, in KOTZING's herly =i,

vell, Theyare from [he beginning, or al an carly stage, nezatively photo
taetic, Their mean size has varied between different localities from
BAX34 o 042 0 (Fig, 32 Fj. On the germination of the swarmer
# multicellular simple thread is Tormed, which, in the same way as in
Ui obscore var, blyttil, grows inlo o tlubular germling (ef. Fig, 32
and Fig, 307, In its upper distal parl. the germling thickens so as 1o
Porm a0 ome-layered sack, which opens by the decomposition of the
witlls of the upper cells. The lobes of the sack expand horizontally and
grow inlo the lealTike. one-lavered thallus (Fig. 32 1),

LIVING MATERIAL from: Norway, Hordaland, Kviturdvilkkspiol-
len and Lanningshamn (vie. of Fspegrend), Sweden, Wesl Coasl
kristineherg, Uddevalla, Saltholmen, YVoarberg: Boaltic Sen, karlshoomn.
Ronneby, Oland (Killa), Great Britain, Wales, Anglesey, Rhos-
neigr, France, Brittany. Plonescal, Goulven, Bresl; Pyr. Orienl.,
Etang de Canel, Etang de Sigean. La Nouvelle. 1tal v, Lago di Palria
Ivie. of Naples).

Fig. $2. Ulvoario eccyspeema var, oxgsperma: A Uddevalla, B Saltholmen: apper parl
of plant. C: Salthelmen; section, rhizoidal zone. 0¥ Baltic Sea. (Mand, Killa; base.
b Saltholoen, upper part, Fi 2-flagellale neatrel swarmers, G—H! Saltholoen, germ-
lings. J: Sallholmen, permling, hollow in the apper pael 1511—27/11, 1: Rhosneigr,
sick-shapead germlings, two openid. A0 B oot O D0 E G L3 <3300 T 006G,

Bat, Xotiser. vol, 121, 1k
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2. Ulvaria oxysperma var. oxysperma formo wittroekii (BosxeT)
BrinisG eomb. nov,

Basionym:  Monestroma apibtrockil BoRxET in Bonser et Tovrer RS0
(o 176 1 45 (non sensuy BLInisG 1935 po 600 pee Kyes 1949 0 140, — Mam-
stromme orgspermam [RUTaxG) Doty formn aeiffrockii (BOBNET| FELDMANN
el MaGye 1964 p, b

Manosirome crgeocenm (KOTZNG) Tooeer lorma goel ernneiam (KET0OxG)

HasmeL 1931 0 5

This alza lives under such ecological conditions thal il is exposed Lo
a long stay in the air and consequently varying salinity. It grows high
up in the littoral region on stones, walls and quays. and has been fonnd
on Lhe French coast of the Channel. Habitually (Fig.o 34 A) i is mosl

like the common Lype of var, orgspermd,

ANATOMY. Fig. 34 B—E shows a surface view of cells {from the
rhizoidal zooe note the broad rhizoidal cells). further the angular
cells ol different sizes in the main part of the disc. and finally the cells
of the margin region. more or less distinelly arranged in rows and
somelimes in pairs, In the greater part of e thallus the eross-seclion is
about 30 uw 1Fig. 34 ).

REPRODUCTION AND DEVELOPMENT lake plice in the same
wity g% in var. ergsperma forma orgsperma. The nealral, 2-flagellate
swarmers (Fig. 34 () have an average size of 7.7 239 w Fig 34 H
shows the opened lubular plant with rhizoidal cells al the base,

LIVING MATERIAL from: Franee Brittuny, RosceoflE, harbour and
Bialosical Lahoralory, April sl M:l}' 1959 and 1964: Rade de Brest,

April 19549,

& Ulvaria oxysperma var, orbicolata (Tonoveer) Booms eomb, nav.,

Basionym: Monostromue arbicidetrn THURET T34 beope G388 WITTROCKE 181G
. it SETCHELL e (FARDNER 1920 p. 242, Manostrama argeoccem (K1UT-
wiva) Turner var, orbicidalicen (Tovees . Havier 1838 p 56 Manasiramn
argspermii (RUTENG) Doty fovima  orbocdafion: (THUReET) FELDAANS o
MaGxn 1964 o 6,

Monostreme eagspermoan (KUOTZNGE Doty T pe 12

Frgo 34 enrio acgsperma var, ocgspeema forma wdfieeckis. A: Roscoll 11,743

It rhizoidal zome. G middle part. B—E: upper parl, F:osection, micddle parl, G oo

sporoids, e tubmlous germling. opened o apper park, al the base rhizogdal eells
R, E. F w3 . 1), (x <660, FH 5.

Heide Xolimer, val, 121, 1HH
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Living malerial was collected in Brittany, Kernéléhen (vicinity of Mor-
laix), where it grew in a bay will brackish water al the base of Juneus
ey and  olher plullull'nﬁ:lrllh. Theallus I:Inr-;ll:l.' has @ round eir-
cumference (Fig, 35 A, il is folded in a characterislic radiale wayv, al
the margin flounce-formed and wrinkled. Loose-lying specimens usually
have o tongish thallus, with deeper indentations at the margin,

ANATOMY. The rhizoidal cells are generally somewhal narrower Lhan
in var, exgsperinag. Al the periphery of the rhizoidal zone in young lobes
of the thallus (Fig, 35 A, al the botlom) there are big rounded, sym-
metrical cells, about 30 =15 g, 1o be seen (Fig, 35 C), On splitting they
give rise Lo irregular. angular cells. which are smaller i the direction of
the periphery of the dise (Fig, 55 D and 364). In this variety Lthe
marginal region is made up of unordered, angular cells (Fig.
6 Bi. and also the fertile cells are in surface view ol irregular {orm.
In eross-seclion thallus is ol the base 48 —60 u. in its thinnest parl aboul
LT Ii'1i..'._.',. an C—E).

REPRODUCTION. The neatral 2-flagellate swarmers are on an aver-
age BRXES n (Fig. 36 F). Their development is essenlinlly in agree-
menl wilth the developmen! of var, oxgspernurm bul with small dif-
lerences in detail (Fig. 36 H compared with Figs. 321 and 34 H).

TAXONOMY of UlMvaric oxgsperm, U oxgs permi var. 0oys perne was
cultivated by Briping (1935, ander the name o Morrostroma wiflroe if)
and by Kopxsany (1964 a); Borser (1880 pl. 45) deseribed the fivs
stages ol the developmen! of Forma willrockii, and Gavearn (1965 pl, 2
illustrated later stages. The concordunt resulls of These investigalions
coupled with the investigalion of var, erbicalata deseribed above -
show Lhal the species aagsperma with regacd o ils onlogeny complelely
follows the Dlpgeeae-pattern: the germling is at first an unbranched
thread, which, by the longiludinal splitting of the cells and their ar-
rangement round o cenlral cavity forms a fubular germling, In the
samee way as in Uloario obseara var, blythi the germling laler becomes
maore or less x;u.'l-'.-s}'nliwq’l in the upper parl, opens al the top and grows
inlo a4 monoestromatic thallus,

On account of these facls orgspermunm is transferred here to fam.
Cleccene and the genus  lecrin RuerecaT, preliminarily  proposed
earlier by Briping (1960 p. 172, The circomstance thal oagsperma lacks
alternation of generalions is no objection to placing the species in the
same genus as Ulearia ebseuard. The other genern of [peceae (Entero-

ol Noteser, val. 121, 1HE
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rigs paerana var. arbicilita. A 0.7 B rhizaidal zrome A 1]
-"\.|r|:|l\:||1|||1 i hexld Fithl)

mearple and Uloal inehade sexual species with alternation of genera-
Hons as well as asexual ones wilhoot such alternation. Uloaria obscara
and eegsperma differ in other respects, too. ez in colour and number

Bat, Nodizer, vl 121, 1163
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ol pyrenoids, but il does nol seem necessary Lo inlrodoee o new genuos
for the lorms of eegsperma, which have the same characleristic
development from swarmer into fullv-grown plant as loaria obscura
var. bipttil, deseribed above,

The h"n' :-,I,u'{"llll:'rl ol e LIS reri hitrzing from the Ballic Sew,
Schlei bei Winning (KiUT#NG 1843 po 296}, is preserved in Herh, Lugd.
Bat. as No. 938.53. .82 a.

kirzing (1843 p. 248} incorrectly used the name Uloa lalissima Lix-
NAEUS | = Leminarin saccharina: S1Lva 1992 p. 2496: PArENFUss 1960
P 30E) for an alza from the Ballic Sea, Flensburg, collecled by Frim-
LicH (in Herb. Logd. Bat Noo 938535109}, This has appeared Lo he
Ulpa curpafe (KUTZING| DE-TONL However, another specimen in KT-
2I8G's  herbarium  (No. 93853, .63}, from another loealily, labelled
“. Ulva latissima” in KUTzING's hand, is clearly Moaria oxysperiia,

Monogtroome lafissinnnn | RirzivG) WirTTRoCE 1866 p. 33 is based
upon tab, 200 fig, 4 in KUrzivg 1843, upon KOrzinG 1849 p, 474, and
tab, 14 fig. a—c in Ki'rzing 1856, bat with the addition (Wrrrrock
L1860 p. 34): non Linné nec alii avctores (translaled from the Swedish
text). Therefore this species ought to be listed Monostronw fatissimeem
WrrThock, and from the diagnose (WITTROCK op. eib. p. 33). he Tig.
ba— and No. 145 i Exsice. Wrrrr, and NorpsT, il is evident that
I Tuee :-,u|u,'f'i|~:i T EARRITIRGIT For e LTS FeT e KitrziNG=Iparia ory-
S PETIG VI, QEisperined,

*Monostronus febissimom (KG) WirTn” sensu CARTER 1926 is o mis-
application (disclosed by ils development), cerlainly of M. grevilled,
Alsoy *Manastranwe fetissioem WITTROCK ?" sensu SEGLE and Gorao 1956
and M, datissinunn (RUrZiNG) Wirrrrock sensu Higose ol Yosmma 1964
secim o have nothing to do with leario exysperm,

The type of Ulpa queternaria KUTZING 185G Tal, phye, VI pl. 13, 2,
preserved in Herb, Lugd. Bal, as No, 94853, .82 b has the annolation
*Ean douce pris de la mer, Calvados”, and the label: *3. Ulpa (ory-
sperma) orygeoced i ogaaternoria, Calvados” in KUrzing’s hand. 11 has
angular cells in groups and rows (Fig. S and conforms (o Ol
OIS TIE VAT. (U8 Ber i,

Fig. 36, (varia orgspermyr voar, orbicualate, A explonation in lext. B: upper part,

margin. C—E: sections. P roosporoids: G voung germbings. 0: fubuolows germiling.
A B, P o<G60, o Dy B, G300, 1= 130,

ltol, Nobizer, vol, 121, 1968
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FAM. MONOSTROMATACEAE RUNIEDA ox SUNESON

Gienus Monostroma Thuaret 1854

Species lectolypica: Monostroma bollasim [RoTn) Tuoser.

1. Monostroma bullosam (Roru] Torrer

lpa billosd Rorn 1806 . 3209, Monostron floswm (Rorx) THURET
Land o e 29 Konssaxs 1964 0 105

The investigated material ol this fresh-waler algn was collecled in
the river Saxan, Scania. during the months of Morch—May. Il grows
on grass and olher phanerogams in small specimens, aboul 2—3 om in
length and breadih,

ANATOMY. The cells in the monosteomaltic thallus often lie 2—3—4
logether, the cell-groups being more or less widely separaled by o
gelatinons wall-substance, The adult cells are, in surface view, round—
semicircular with the larger dimension aboul 12 p (Fig. 37 A). and.,
al least in the upper parl, areanged in rows, The cell Tumen has a heighl
of 12 w oand the thickness of thallus is al most 18 p (Fig. 37 Bl. The
cells have one pyvrenoid. rarely two, centrally al the outer wall,

REPRODUCTION, The plant described is the gamelophyle genera-
tion of the species forming 2-flagellate swarmers (Fig, 37 G, 1) with
isvgamaous lertilizalion. Measurements of +- and -maimeles 1n
Iwo copulating plants averaged 5.2 <38 pin +-gametes and 5.7 > 3.5 p
in -gameles, somwmy is also evident frome the Pret that the germi-
naking r'n.|_1ululir|;‘I |}:|ir.~. (IFie, 37 E) have Lwo |,:|,-rs>;|1r:idr\ of the same

size (i anisogamy Cogameles have a smaller pyrenoid than 9-gameles]
The copulaling pairs do not become negalively phololaclie al onee bul
can mave aboul Tor many hours before settling down 1o germinale,
Both  —-gametes and — -gameles can germinale withoul ferlilizalion,
During the sabsequent development of eygotes and gameles (Fig, 37)
they remain one-celled and are enclosed by a thick cell-wall. The main
part of the cell becomes ball-shaped and grows very rapidly. The
voung eygoles in Fig. 37 H (205—30/5 110 alveady have a diameter
of aboul 25 woand have 78 pyrenoids; after 6 weeks the cell conlenls
have begun to be divided, eesulling in the formation of FUHIS TS, 4-Tha-
aellate, abowl 10560 it II"'LH. 37 1—01. The t'|.|||_5'-1|L'1.'1,'||||,:1,'{| FARTREHITS
Fangia vy in sige between 30 and G0

The zoospore gsermioales ol once and its development into o gamelo-
phyte plant can be followed in Figs: 37 K—38 G, The young d—i-celled

Pk, NMostEeor, vel. 127, 1168
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Fig. 37, Meonest roaree faffesurm, Az apper pact, near e margine B: seclion through
the thallus. € gametes. 1 eapulation pair. E: germinaling eygoles, F— zvgoles

Eofoamd @ cays old, |2 one sporangivm with meature soospores, v empbiod, 0 spa-
runginm with two xoospores Befl, K20 germlings. derived from soospores, the
oldest < davs: Al G B L 266 By E—H, K—M Shif]

Ebol. Nobizer. vul. 121, |UGR
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germling (Fig. 37 M) Torms side-branches and grows inlo o horizontal
dise (Fig, 38 A1, of. Blidingio munime; BLiming 1963 Fig. 7).

In the middle of the dise, during horizontal cell-divisions, & region of
cells rich in noorishment is formed (Fig. 38 C--13), which by conti-
nued divisions form the sack-shaped gametophyle (Fig. 38 E—G|. The
latler opens complelely so as Lo form o monostromabic gametophyle
plant, anchored (o ils prostrale dise and withool rhizoidal cells,

Horizontal cell-divisions quite often ke place in a prostrate dise
consisting of very few cells (Fig. 38 Bi. In extreme cases (Fig. 38 H)
the new gamelophyle has o greal resemblanee to The first stuges of the
lit'\'i'[t:||i|.|1_~n| il .'i’fr'rfr'n_r;r'rl mrrr”r'.rilnfrr (Braming 1963 Fig. 13 c—d).

Younyg, few-celled gametophytes often form accessory swarmers.
two in each cell, which are liberated simulbaneously (Fig, 38 1--0).
They are d-Tlagellate with stigma and pyrenoid, negalively photolactic
and germinale into new gamelophyte-dises,

KORNMANN (1964 p. 17) considers that the gametophyle plant in bul-
tosnen is o monoecious. [ ean confirm that ¢ultures (particularly when
standing a long lime], ean have plants giving both +- and — -gameles.
The lollowing observalions. however, seem to make il probable Thal
M. buffosum, like s close relalive M, grepiflel, is dioecious with defer-
minalion of sex al the Tormation of zoospores:

1. Fig. 38 K is a photo Feam g cullure of zoospores, only three days old
12/ 01— 1510 1961, The small 2—3-celled dises are division products

of one zoospore each, The large dise consisting of some [orty well-

developed cells is the resull of many zoospores germinaling near each
other and growing tozether into one tissoe, In coltores the aceessory
swarmers lrom different. young discs form similar mixed gameto-
phytes in the same way.

2. Fig. 38 L. shows one instance when the zoospores have remained
in their sporangium and germinated into one gamelophyle which
has advanced Tar in its development (el Fig, 38 B,

Even in nature il must be possible for swarms of negatively photo
tactic reproductive bodies zoospores and aecessory  swarmers —
froom thickly growing individuals of Monostroma to give bivth to andro-
uvnons gamelophytes. In this way we ean also explain KORNMANN'S
observalion (1862 b p. 305) thal oul of the investigaled plants of Weno-
stroma grevillei 2 Yo were monoecious, Then KorNMANN's slatement
does ot really condradiel the earlier conceplion, e.g. SUNESON's (1947
P 245, that M. greeilled is “strictly dioecious™.

tnt Notiser, val, 121, 1968



A CRITICAL SURVEY OF EUROPEAN ULVALES. 11 a4

C

- Py | JORE ¢ L

Fig. 8. Monastroaea boellosin, A gamelophyles 6 davs obd. B—1 prostrale disc,

developing the gan I|r]'-||_1.h sk, K voung sack -J||:||-|--i H.l.llll'lll||h'\l1- F: gamaelao

prhvte sack and sporangiom o s, G sack with geeal envily, H: explan. in Lexi

L2 two aecessory swarmers leaving their mother cell J: aecessory swarmers, just
settled. K—L: explan. in text. A, D Eo=260, B G, E—h k.

Paat, Notiser, vol, 121, 174
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LIVING MATERIAL from: Sweden: Scania, the River Saxan.
Viislra St and  Resloy Church, found by Dr. AkE BLIDING in May
149061,

TAXONOMY. Mopastroma THURET is based upon Ufva ballosa RoTH
and Uea ocyeocea KitrzinG (=orysperma KUr2iNGl. When Lhe genus
was lectolypified with the [aller species as lype (PapENrFuss 18960
o G150, the lile history of bullosam was nol known, Moewvs had
deseribed (1938) under the wrong name Monostroae will roe kil an alga
wilh the same life history as M. greoilled,

Rorxatany (1964} staled (hal Taurer's bolh species of Monostrae
sl be considered members of different genera and proposed MW, -
fospmm as leclol ype My investigations (1935 and above) give rea:
sons for complete agreement o KORNMANN'S proposal. Already Thu-
RET's dingnose of the genus (1854 p. 290 indicales thal M. bullosin
is the principal species of the new genus: “Frons plana aul
suceala o . . Cellulae subrolundae (saepins qualernalae) in membrana
homogenei nidulantles . .70 AL of this is well applicable to ballosin
(Fig. 37 &) bul nol W exgspermum with its polygonal, angular cells
| Figs: 31—36);

The lectotypification of Mopestromoa THURET wilh ocysperniim as
Lype species would mean thal the valid name Mowostronidaceas Ko-
NIEDA ex Suneson 147 (Paresruss 1960 p. 3150 would be oul of wse
and had o be replaced by a0 new Tamily name, Tocthers thal e tisa
Fulloswin, greeilfed, arcifeam and others would have 1o be transterred loa
new genus (Heopsis is proposed by Gaviar 1964 and 1965) with many
subsequent re-combinations, nol vel (1967) made. More important s,
however, Lhe faclt thal argspermim on basis of ils ovorphology and
onlogeny musl b Aransforeed 1o he l':hllllllll.; hwteeae and 1o genns
f'-‘!Irrrirf H11] 1!'1'{"'" TRENE Ii'l.ill'l .'Ipiu”ﬂ.‘dr“‘f“” 4 “'I!ill" I'rﬂw”h’“”f llll:\
The s u|1|u'r;L~J|I1.' and life |3|i-‘-|11l'|"|' as  Manostrana ”rr'rn'ﬂi'f inder
.”H‘”I‘J-‘ﬂ’f'”Hfl’!lll'f{'f"ﬂt'.

The [amily Monostronwifiesdar GAYRAL 1965 is o laler homonym 1o
Monogtromalaceae KUNIEDA ex SUNESON and illegitimate.

Fig, 30, Menostrome greeilen, A Kristineborg <006, B Varberg < 0005, O Troms,

upper parl. I Varberg, middle part. E: Kollaberg, emplied gametangia. F: Salthol-

miete, the haese. G Hoscoll, the ase, cells apering npwiards or downwards, H: Tromsa,
lamser, C—1 Hi, E—0 =i, Ho < 260

Etal. XNaolisar, sl 121, 1008
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2. Monostroma grevillei (ToureT) WiTTeook

Enteromaorpha greviflel THURET 1854 a po 95, — Manostrome greeiffei (Tauv-
mET) WrtTaook 1866 p, 57, SUNESON 1T po 235 KorNsans 1962 . 195
Ploopsis greoitfled (Touner) Gavaan 1964 p, 2151,

“Ulpa loetnea Liss.” sensu O Acanbi 1817 po 41 eb KUT2iva 1843 . 208,

"Monostronm fafizssimupm (ROTZING) WITTROCK” sensu CARTER 1926 p. GL6.

Like the previous species, Monostroma grepillel begins ils macro-
seopic stage as a sack-shaped planl; but il remains al this Entero-
morpha-like stage much longer than M, ballosam, and by way of excep-
tiom The sack does nol open until fertility begins. when the plant can he
over 10 em high.

The outer shape of the species varies wilthin wide limils, When living
a5 an epiphyte on other algae in o moderalely exposed position, il often
only becames 1—2 cm high, but in waler rich in noarishment, ¢g. in
harbours and quiel bays, the thin thallus may grow inlo enormous
loose-Iving loals. On the Swed Wesl Coast the species is lertile
from the end of February to the beginning of June.

ANATOMY. In the very young plant (in Fig. 41 F—G about 0.3 mun
highl the cells of the sack have a uniform appearance (about 17 <11 p
long, in surface view), wilh the cells at the base only slightly longer.
Later, however, a differentiation of the cells in ditterent parts of thallos
lukes place. In the upper parl of the plant the cells lie [airly well
arvanged in groups and rows, separated by gelalinous substance whaose
broad courses come oul in the microscope as a nelwork (Fig, 38 C—Dj,
The adull colls are almost round in sorface view, 16—18 pin diameter.
The parietal chromalophore usually reaches even the lower cell wall
amd mostly has 1 pyrenaid, neares! Lhe apper cell wall,

In the central and lower parts of the plant (Fig, 39 1, P -H} the cells
are mostly four-sided (quadrangular 162 16w rectangular 20016 wf or
slightly polvgonal, 2416 @ Near the base lhe cells often have several
pyrenoids and become muoch longer (up to L p, Fig, $9 F—11). wilh
their ends, tapering upwards or downwards, or in both  directions,
wedged in between each other. Monostroma lacks the typical zone of
podv-nuelear club-shaped rhizoidal ecells with solely downwards poinl-

Fig. .. Menostrema greeiflei. A—B: Saltholmen, seclion through the base. C—10

Hri--rlilll'llll'l‘h". b= mel ijiprer |:|:|rl.. F—T1: Tramso: 'JIII:II' base, G—H: Trismsi, _:- amil

';l_.:'-}.rlll'l'llﬂl'h. I—I & T s, Fyvgoles anil \.||ri|!1|\ guineles, 9. 11 and 30 |h|_1.':<. L.: YVar-
berg, malure sporangiom with roospores. A—F, =L <330, G—H <660

Hot, Xatisor, vaol. 121, 108
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ing. thread-like elongations thal are Tound in Sateromorplea, Cfea and
Ulparia (Figs, 4 Foand 28 €),

The thickness of thallus varies considerablyv. In the malerial from a
haelonr (saltholmen) on the Swedish West Coast Uhe Dhallus was aloud
I8 woal e base, oul of which the height of cell lumen was 12 o (Fig.
HA—B1, bul in an exposed locality near the Biological Station al
Kristineherg the corresponding measuremenls were 28 and 19w respec-
Hively ab the base, and 25 and 17 uw respectively in the upper part {Fig,
H C—D).

The material from northern Norway showed still grester varialion
and. in general. higher values. While a population From Tromsis Bio-
logrien] Stalion had a thickness al the base ol aboul 25 p (Fig. 10 E),
malerial from more exposed localities had o thallus 334 w thick
and the cell lumen was 21—25 u high (Fig, 40 F). 1t is nolable that the
Pwo above-mentioned populations from (he Swedish West Coast copu-
lated with each other, forming groups, and gave rise to developable
ryvgodes, and that this also applies o the material from northernmost
Norway.

REPRODUCTION AND DEVELOPMENT. Monostrome grepiffei is.
like buflosiam. o diplohaplinl with heleromorphic generalions.
The gamelophyie plants are dioecions and anisogamaouns. The size
of gametes in the populations from northern Norway was slightly
snualler than in Fru|1ll|:l1i1]n\ fromm the soulh of Sweden, Male gameles
{Fig, 40G) are 5.1—60X21—30 w, avernging 5.6:=2.7 u; lemale ga-
metes 61— 7.8 5 24— 405 ., averaging 6.7 3.8 p. The majority of the
newly-swarmed gametes are distinclly positively phototactie, copulating
parirs are negatively phototaclic,

RORNMANN (1962 L po 198) showed by experiments inocollure Thal
the zvpgoles are facultatively lime-boring and can pass theiv sporophyte-
stuge in shells in the same way as the genus Gomonfine | KORNMANN
1962 o p. 8.

The development of the sporophyle in colture on g microscope slids
(Fig. 40 1—1.. 41 A—B| is the sameg as in M, bhullosiom.  Sporangia.

Fig, 41, Monestrome greoilled. A Tromsi. zoospores. veady o leavie the sporangiom
[f: Tromsa, sporangiom derived [rom o male gamete, C—10: voung gamelophstes
derived from zoospores, 2 prosteate dise, developing the gametopliyle sack. F@opins
Irale glise willy Iwo sack Hh:'llli"ll ||F.'.||1|\. [FH :'|||:'||"r;'|'|'|h'|:1| ol F. ecells of the sack
undifferentinled. H: Varberg, base of an older pland, eclls bapering upwards aml
downwards A—B xo60. G0 E o330, [ o260, G—H < 13001 =63,

Bod, Notjeerp, val, §2, 1058
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deriving from zyvgoles were mature afler about 2 months and had the
size of 40—60 pin diameter with a tube aboul 65 p long, s nomerous
$-flagellate zoospores average 10,3546 p (Fig, 41 A},

Sporangia developing from 2o or Fogameles (Fig, 4B malured
carlier (in aboul 7 weeks) and were a little smaller hot had spores ol
aboul the same size, Korxyaxn (1962 b p. 200) found that all such
spores from a parthenogenetical sporangium gives gamelophyles of
the same sex, thal of the molher-gamele. Kopnmaxy inlerprets it is o
case parallel to FOys's observation (19534 bl verified cyvlologically, thal
in Cladophora sulriome o gamele can germinale parthenogenetically,
become diploid and develop inlo a zoospore-planl whose spores give

gametophyles of the same sex.

Al low temperature, about 497 ( the zoospore in M. grevillei
goes Throngh the same stages in ils development into a gametophyte-
plant (Fig., 41 G—H) as in M. ballosam: the zoospore Torms a hori-
rontal, one-lavered prostrate disc: when the dise is 30—-celled. hori-
eomtal divisions start in its centre; and from there one or several erect.
sack-shaped gametophyte plants apheave (Figo 41 19).

In cultures of young gametophytes al higher temperatures {1218 C}
big elevalions were formed on the basal dise, which were up to 1 mm
in cross-section, and the dise could live lor years withoul forming

narnial ,'..",.'l.lm*luphj.'lq' plants,

LIVING MATERIAL from: Sweden the West Coast in many places,
e, Rullabery, Varberg, Saltholmen, Kristineberg, Norway, Tromsi,
July—August 1966, France, Roseoff, April and May 1964,

3. Monostroma arcticum WITTROCK

Monogtrome areticim WrrTeoos 166 po 44 KIELLMAN 1BRS p, 208 Kons-
MANN ol SAHLING D962 o 305 Jaasusn 1963 o 200 — Monostromw grevilied
var, arcticim (WITTROCK) BosExvINGE 18thh p, a4,

Mgt reener grevilled (THURET) WITTROGR sensa VINoomanor s FRGET hop, 124,

The wanterial of Manastronw arcticem was eollecled on the skerecy
of Musvaer, north-west of Tromsd, in July 1966 and on the Swedish
Wesl Coasl. Sallhaolmen, vieinily of Gothenburg, in March and April 1946
and 1967, AL the first-menlioned, strongly exposed locality il grew on

Fig. 44, Menostrome arcticum, Mosvaer, A: <04, B: apper parl. G middle peri.
—F: the Dase, explanation in text, G—H: sections, base aned pddbe par, B—0 065,
D—H =3k

Bend. Notiser, vol, 121, 19408
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Finks, hll|1|‘:||.'|!||rl‘i||1_w.' i the n|:-|.'|5]1-r.n-|l|.!. bl i the Swedish halstan
littorally and sublittorally  in well-sheltered  positions together with
M. grevilfei and loarin obscura var. blghiii,

ANATOMY. Lowesl down al the base (Fig, 42 F) the malerial from
Northern Norway has a zone, only 2—5 mm high, of narrow cells, often
more than 100 p long, with, generally, one pyrenoid and thick swalls,
wedged in belween each other. Only the elongations of the lowest cells
reach down to substratum (el rhizoidal eells). Immediastely above lhere
is o small region (Fig. 42 D—1L), where most of the long eells have
been divided inlo o number of small cells, enclosed by 1he common
muther-wall. The shape of the cells in the two basal zones mentioned
above seems o constifule a distinelive anatomic fealure separating the
aretic lype of M, areticom from M, grepilled,

In the middle of the pland the cells mostly lie unordered (Fig, 42 C).
they are about 1611 poand 4—G-angular, In the lopmaost parcl, especially
in the fertile region, the eells are arranged in rows, rounded in shape.
aned 15—17 w in dismeter (Fig, 42 K.

The 1hickness of thallus varies between about 48 poin the central
part of the plant (Fig. 41 H) and aboat 60w at the base with the heighl
of cell lumen aboul 22 @ Jaasonn | 19653) investignted a comprehensive
malerial of Monostromo species from northern Norway and gives the
measures (H—) 50-—75 w Tor the thickness of thallus in arefieam, and
points oul that the cell wall is distinetly kyvered, which has nol been
ohserved in other species cf, Fig, 42 4G).

My muaterial of areficum (rom the Swedish coasl only consisis of 6
specimens, Habitually and morphologically it agrees almost completely
with grevilled Irom the same locality. The cells in the upper parl of the
dnged, in the topmost pact aboul 1510 p (Fig,

pland are regularly
4 Biooat the Dbase there are longish cells, wedge-shaped at both ends,
with up to 10 pyreneids [ Fig. 43 G}, The thickness ol thallus at the base
is about 22 p (Fig 43 D). which is only slightly more than in gresille
fromm e same localily.

Fig. 44, Mopostrema arcticwm, A: Salthoelmen =05, B Sallholmen; apper parl,

G Balthalmen; the base, D Sallhobmen; seclion, base, B Muosvoer, neatral swarmers,

I: saltholmen. G—I Saltholnien, developoieol of the prostrate dise, [: Musvaer,

J—K Saltholmen, L Musvaer, prostrate dise wilh long terminal cells (ef. Fig. 41 E}.
B—0. E—F =660, 13, G—) L o, Koo 2460,

Bat, Xatizer, vel. 12010 1HiE
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REPRODUCTION AND DEVELOPMENT, On muterial Irom Heligo-
land Konssany and Sanvane (1962 po 305} established hal areficu
lacks alternation of generations and has 2-flagellate neatral swarmers
as sole kind of motile reproductive bodies, As WirtTrrock described
M. arcticim on malerial from northern Norway (B8G06 p. 44), 11 has
been of interest Lo investigate its development also on material from the
region of Lhe type, It has become evident thal arcticam from northern-
most Novway has the same pallern of development as arcticom from
Heligolind and from the Swedish West Coast,

In specimens from norlhern Norway the swarmers had an average
siee of G430 u (Fig, 43 E). and in specimens from the Swedish coasd
5029 uw (Fig. 43 ). They are formed o the number of about 14 1n
a middle-sized molther-cell and leave the sporangiam by a round opening
it one of the outer walls. Experiments Lo copulale swarmers from dif -
ferent areliciun-plants with each other had o negative resull, nor did
swarmers of areficon 1'nl:|||:il|' willh male or temale i_-:!-lllu,,“ll!h ol gre-
willei, Gonsequently they are neolral swarmers of the lype of zoo-
sporaids, or possibly — since they are 2-flagellate of small size —
gameles which have totally lost their sexoality. In the fertile material
From Musvaer all the swarmers were very slrongly negalively pholi-
lnetic as well as in 2 specimens [rom Saltholmen, bul the other spe-
cimens from the latter |ul":|li|1\' had swarmers which were al Firsl |:|1|.~.i-
H\'v]}' IJ|H|!11!:|:'H:',

In the same way as the zoospores in M. bulfosupm and greeiflei the
neuwleal swarmers in M. areficom develop inlo a horizontal prosieale
dise (Fig. 43 G—L}. Ns peripherie end-cells are in arclicrm longer in
propoction Lo theie breadth than i greeillef (compare Fig, 43 L wilh
Fi;_:. 41 EV, From the |'4||]i|:"I\' Hf‘ll“'llllg.{ Basal dise H.il_i_'lli,-hh:lljl'-ll clevalions
rise, which constitule the carly stage of the one-layered plant, leaf-like
in ils upper parl (Fig. 43 L, horssany and Sanvasa 158962, Fig, 4,

Kornmannia Bliding genus novim

Plamta laminae similis, monosteamation, stipes aul nullus aob eavas; collulac
parvae, lnming perleanis: cellulae rhizoidates desunt, Pyrenoides aut paryi ool
qui demonstrari non possind,

Corpuscula propagationis asexualis minimo, eire. 4.5 <400 o 4-Tflagellata,
sine stigmale e sine prrenoide, ad laminam prostratam germinantia,

Species Iyvpica: Nornaonnio feploderma (RIELLMAN] BLIDING.

Type habital: Novava Semiva, Matolshin Shar,

Bat, Notiger, vol, 124, 1G4
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Fig. H. Kornmanmia leptod eemen, Tromsis, Juledagsskione <0

1. kernmannia leploderma (RIELEy AN Bromisa comb. noy,

Monastromea beptodermum RIELLaas 1877 po 52 KorxMass of SanmaxG 1962
peo 13 Visosranovs P67 b p. 1250

Monostroma fenge SIvMMoxs [RS8 po 1190

Living material of this species was collected in o bay at Juledagsskinr
in Tromsd, Northern Norwayv, All the specimens lay loose, Liid bare ol
low water, growing in large floals (Fig, H is a part of a big specimen).
The dise was lighl-green, very thin with large perforations, lobale and
al the margin uneven and undulating.

Haot. Nodiser. vol. 130 1HH
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ANATOMY. The most remarkable fact about the cell structure o
the species is that (st an enlargement of ca. =<700) pyrenoids cannot
he ditected. either in living cells or in cells treated with iodine.

In the outer parts of the planl the cells are well arranged in rows
rudialing lowards the margin  (Fig. 45 A—Bl. more centrally  the
arrangement in rows is often less eonspicuous (Fig, 45 C).

In surface view cells are relalively small. only excepltionally do maxi-
mum dimensions exceed 4 p. Grown-up cells are G.4—89.1 < 4.7 —6.8 u,
averaging 7.8 b6 w Cross-sections (Fig, 45 11 show (hat cell lumen
s a0 height of aboul 8w, Sinee the cell-walls and the dise margin are
very Lhin, the thickness of the whole thallus is about 12 0 at most,

Altached .\iplfui!nru.\i have |'|Iu.~i||:\' ".'\'L'!I-IIL‘\'I'EHIM'I:]. Bl leww .‘-il"lpt' with
longer cells (RosesvinGe 1893 Fig, 49 Korsmayy and Sanping 1962
Fig, 10; VinocRapova 1907 b Fig. 4).

REPRODUCTION. Loose-lyving forms of marine green algae with
markedly vegetative mulliplication have often. partly or completely,
lost their capacity for forming swarmers, My basic material of the alga
had feeble fertility in colture, but a small number of swarmers could be
gathered up on microscope slides, immersed in the culture vessels. The
swarmer grows into a benl cell withou! pyrenvids (Fig, 456 F—G). The
product of ils division, the 2-celled germling. is curved more or less
|i|‘ll‘ el IIIJ“.'.. l{l'!}l‘illl'li [li."l'i.‘qi.l]”..\ Hl'ﬂdu;l”_\' .'.ﬁ‘l'l‘ l'i..‘\l:" lor @ di.‘i{_‘. l,'l]|l"||.|."\|i“g
ol small cells, densely packed in the middle, sending oul radial rows
of somewhal longer eells (end cells bent, about 1535 n, Fig, 45 H—1).
All the eells of the horizontal dise lack demonstrable pyrenoids,

In the eentre of prostrate dises, aboul one month old, groups of dark-
green cells are delached by horizontal walls (Fig, 46 A C). In surface

view these cells may be arranged in o closed ring (Fig, 46 C) giving rise
o the erect plant with o monostromatic lamina and o tubular lower
parl., (ften, however, the cells developing inlo the ereel plant are
arranged inoan open ring (like a horse shoe in Fig, 46 13 al the top). In
such cases the resull is o monostromealic plant with a very short hollow
stipe (Fig. 46 El.

The cell structure of |:|L'illl.-| orown up in cullure i'u"I\' agreed wilh
thal of the basic mualerial and with KigLisan's Iy pe ."ilrl,'{'i]lll,"ll.

In enltures (temp. 5—49° €) plants only one em high were rvichly fer-
lile, Fertility often starled inside the margin of the dise, as in Dfooria
ohscora var, byttii, and, in conformily with this species, swarimers
leave their mother-cells by a round opening, centrally in one of the

B, Wotieer, vol, 121, 1HR
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i
|"i'_} 15, Karrmenie |r|'|r.l||rlr|’|'r.'riri. A i frer ||.||r|. rlull';:_i.n. 13: |r|“|~\1~l'|.|":i live omalinee.

Coocentral parl, D: ocrosssseelion. E: poosporoids, F—1: Ihe swarmers foro e pro
shrae dise. A—{L 15 =000, 1D, F—H x &5, L > 2060,

ouler walls, the walls of the empty cells remaining for a long lime. Each
mother-cell generates 4—8 small swarmers (Fig, 45 E) with prolruding
fromt; without stigma and without pyrenoids, 3.8—87 < 3.5—46
averaging d4x04 1 g, These neulral swiarmers are confusingly like the
newleal swarmers in the genus Blidingio (Branixe 1963 Fig, 7 1),
The ontogenctic development in leplodermea has o greal resemblanee
to the development in the genus Blidingia (Addenda Fig, 47 and Brisa
1963 p. 25). They both have asexual swarmers of the same characteristic
Iype, which germinte into a horizontal dise from which pew plants

o, Xopiser, ol 12, 1068
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Fig. 46, Kernmernein fepdoddernre, A— 0 dise Trom sbove wilh developing new |||.4||I'1,

u'1|r!.|.|||:|||v|||| e Lext, I seclion throagh o prasirale di=e wilth three plirls im r|4-1.|-l1|||
mint, Bz oplant 006 mm high with ils prosteate aise. A1 <8500 1 <10

rise. Bul whereas the fullyv-developed Blidingia pland is tabular and
Enteromorpho-like, K. Ieptoderma quite early a0 leallike  mono-
stromalic thallus, which, however. s a tubular stipe. A evlological
peculiarity  in leptodermea is the absence of clearly  differentiated
pyrencids in reproductive as well as in vegelative cells. On oaceomt of

But. Botiser. val. 121, 106K
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its analomy and life history deptodermed ought te be separaled from
Monostromn and translferred (oo new genus. which we propose o be
el Kosnmania afler De. P Ropxasiasy, Heligoland, who in several
works of greal value deseribed the development of many species within
Monostrome sensu WirTrock, including the presenl species,

Addenda 1o Part L, 1963

1. Blidingin ehadefoudii (FELDMARN) Bripinc 1963 p. 30,

Innoa letter Prolfessor J. FELDMANN has had the kindness (o poind oul
that on material feom Banyuls he has foand certain diflerences belween
Blidingio chadefondit and mirdme even in their earliest developmend
(b the tne between the stages Figo 11 d and ¢ im Part 1 pe 33). A supple-
menlary investigalion was made al Lab, Arvago Banyuls in April 19064,
al krislineberg Biological Station in Seplember P966 (the alga wias new
10 Sweden) and al the Biological Station al Tromsd Julv—August 1966,
In northern Norway Lhe species was firsl found in two localities in
Finnmarken by JAssuxnp (1965 p. 15).

Fig, 47 A illusteates the mentioned stage ol chodefodii Trom an
exposcd localily in Banyuols, The comparison with mindma (BLipmG
Pis Fig, 7 i-—k) shows that cells in chadefaadii are longer and young
dises more open. The difference is particolarly striking al comparison
willh a rare form ol mimimea from Lhe harbour o Banyols | Fig. 47 13),
where even very yvoung dises are ligihly closed,

Fig, 47 C—1 shows important stages of the ontogeny in chadefedii
From Tromsd, and especially the final stages will show the close rela-
Honship of The genus 10 Kornmeinnie.

2 Enderontorpha linca (LINNAEUS) J. AGARDH.

As a svnonym for Enteromorph finze onght to be lsted £ fopathi-
folin | KUOTZRING) ARESCHOUG in Exs, Aresch: No. 25 Ser. 2 (Fig. 47 ). As
v B8 Basionym, Phyeoseris lapathifolio KUTZING, 2 sheel Noo 93891, 5630
in Herlb., Lugd. Bal. is libelled “16, Phyeoseris fapathifelia” in KifT-
ZING's hand, Sinee * 167 is the number of legef hifolia in KUTZING 1849
po 477, Ihe sheel must conlain e Ly .~.|r|'1_'ill'll'll. However, there are
lwa specimens on this sheel: one original, which is £, Neza (Figo 47 G)
and pasted above il g specimen of Tea cureatn, which agrees wilh
Fig, 20 in Tab. phye. VI,

Fot, Notiser, vol, 121, 1IKGE
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Systematical Conelusions with Reference to
Families and Genera in Part [ and 11

Capsosiphon, Tn Parl 1 (Duioisa 1963 po 19 This genus was included
with somne hesitalion, in Cfpoceae, as iU was also done by CHIBARA {1867
in g morphologic-systematic investigation on malerial from Japan. Iwa-
MaTo | 1H5Y) considers thal the genos stands closer o Wonostromwes
than o Knteromaorplus,

PapexrFuss (1960 pp. 311 and 313 pointed oul that Copsesiphon dil-
fers strikingly from other genera of Ulpedes, bul considered that al that
lime there was no adequate reason for ransterring the genus to the
family Capsosiphonaceae proposed by CHAPMAN in 1452,

However, experiences from cultivation of Elecles algane during the
sl years have given reason Lo poinl oul, more strongly than was earlier
the case (BLipixe 1863 pp. 15 and 18], differences belween Copsosiplorn
and olher genera of leafes in regard 1o the young germbing and its hold-
fasl (ef, Lfoa Fig, 26 D—H and Capsosiphon. BLiniNG 1963, Fig. 4 g—i).
In Copgosiphon the primary allaching cell of the germling remains
rounded (Brroise 1935 Fig. 4 and 1963 Fig, 4). and by longitudinal divi-
sions il gives rise 1o i basal l‘ill{.{ of round cells which with their gela
linous walls altach the plant Lo substratum, Bhizoidal cells are lncking.
As the presence of such cells seems lo be one of the most essential
features by which Hooeeae is distinguished from other families ol
Green algae. this should be vel another reason o eansfer Copsosiphaon
[roam Efoveeae Lo Copsosiplionaceae CHAPMAN,

Oncaccount of the ontogeny of Capsesiphion il is nol possible o place
the genus amony Monosfromofuceee,

Percursaria differs from other genera in Ulooles by the faet that the
alga is mol hollow at any stage of ils development. I has no rhizoidal
cells and ils reproductive bodies usually germinate into o horizontal
dise (Konxyany 195G Bruipmsa 1960 Figs, 5—6), and consequently ils
closer relationship o Moferomorpho (CHapsan 18930 po 429 seems
excluded, The suhsequent development of the dise. in the course ol

Fig. 47. A: Wlidingia ehvodefondii, Banvols, earcly stages, see Lext. B Blidingia mingne,

Banyvuls, see text, C—F: @iidingta chadejandii, Tromsa, C—1: young prostrate dises.

Eiosvction through anm alder dise willys three crect plants in development, F@ prostrate

lise with bwo erecl ||||||||:-.. G—H: J"..-rr.'q'rﬂ.-;r|rrr|r.nl|r| iz, G 1-:|.'I:Il' of "Pflfja'r.lm'l'l'.l

Tapethifolie” KOTZING, see Lot W “Dleoa dapatlefoli” (KUTZ2ING) AnESCHOUG in Exs,
Areschy A—D 330, E <260, F 05, G, T = B

Ikat, Notizor, val. 121, 1068
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which its margin cells form the 1—2seriate Percorsario-threads, is
quite different from the development in Manostromatoeese. Possibly
Pereursaria has its most closely related forms within Chaelfophorales
el Dascearn 161 b PL 11V Percorsario is separated here from
Mpaeeae and s proposed 1o be transferred to o new Gamily, Percor-
sariaceme, wilh the distinclive marks of the genus.

Perenrsaviaceae Bliding fam. nov,

Flanta iwvenis, laming horizgontalis microseopica, generans fila marginalia
non cavie negue ramesa com cellulis in (1 2 sevies longiludinales dispositis.
Generalones abllérnanles: Ulli‘i"i.:illl'lln"lll"'.. ?”ﬂ.‘il.l“l'llL' ‘il.lli‘i. (LCLLA R I'H]'[H]Hl'llltl
propagationis ad lnminam prostralam germinanl

The elosely related genera Enteromorpha, Ulva and Pl form a
mitural Gamily, [foaceas, with a characlerislic analomy and onlogeny

mile inlo an unisersale
germling with o lengthened altaching cell: by longitudinal and trans-

all reproduction bodies, sexual and asexual, ger

verse cell divisions and arrangement of the cells round a central cavity
the germling soon becomes a eylindrieal tube with a one-celled wall. Al
this stage the FEnteromorpha planl remains throoghout its lite, In the
voung Ulea-plant, a few mm high, the walls of the tube grow logelher
enlirely to the distromalie laming, In Meario the tubolar germling
|'I|:‘I'II|III‘} I 4 1‘_‘.\5 hiil']’\-hl]jliﬂ_‘[i. Ill_H‘Ilh al I]:Il‘ fl]hl-’ll Ih"ll'l i"H.I il"'i II.J‘IH.'h
grow up lo Lthe monostromalic pland, As regards the life
history of logcene the sexoal species have an allernation ol iso-
morphic generalions, gnmetophyle and sporophyle: asexual species
have no allernation of generalions, Lheir sole reprodoction bodies are
2o A-Thagellale, ju':_i.;l,lin'!}.' |r|1ul::«|;u'|!i:'. newlral swarmers, As
Fev |lnee analimny Hhey have al [he base chizoidal eells which are mualli-
nuelear conlrary to the other cells of the pland,

O the genus Mopostrome TooreT. 1he vpical members bullostim,
grivilled and  arclicam are dealt with, The two former species are
sexual with heleromorphie generations: the ereel, al first hollow,
later monostromaltic plant wilh its basal, prostrate dise, derived from a
eovspore. is the gametophyle; the sporophyle stage is represented by
the zvgole, remaining one-celled and growing loa big evsl, discharging
roospores, M. oreftenm is asexual and has oo oallernalion of genera-
Lions. Asexual swarmers (dllagellale zoospores in bollosam and
greviffed, 2oflagellate nentral swarmers in oreficem) germinale into o
prostrate system from which new plants apheave, As o The anatomy

ol Noticern, vol, 121, 145
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ol the plants: theéy have no rhizoaidal cells. bul the eells ot the
Luise become prolonged. lapering upwards, downwards, or in both diree-
tions, These cells. earlier mistaken (or chizoidal cells. are on e - nuelear
like the ol her cells of (he |rh|.||.| (CARTER 1O924G), In view ol these l'il.""l‘l:ﬂll'll
mental and anatomical Facls il secms impossible 1o assign o place for
the genus Moeostronw Truorer under the family fleacede as circim-
seribed above, The genus musl be placed in Monostromatiacene KUNIEDA
¢X SUNESON | PapEnruss 1960 p. 315) 0 horssiany has stated [hat Wono-
steamataceme shows conneelions with lofriclales,

Manasfraoma  leptodermon KieLLsan, referred o o new  genus,
Kornmanmine, shows a0 greal  agreement  with  Blidingia regording
switrimers and ontogenetic dala, Also morphologically the genera are
approaching since leptoderma mostly has o long tubular stipe. As Lo its
anatomy feptoderma is most similar o Wonostroma zastericola TILDEN,
andd Corvins (19048 p, 215 considered them (he same baxon. The life
||i.-||u'}' il zastericale Trom ils [y |u:';||i|"l.' (the State of Washington,
LS. A 15 as yel '||u'u1|i!;|li:iu]?: ill\'il.\ili.Hlllq'{‘l (ef, SCAGEL 1O66 - 11), bt
on malerial from Japan two developmental studies have been published.
The Fest of them (Yamapa and Kaspa 1941} stales a life history in
prinvipal leatures agreeing with that of Keromeado feploderin (4-[Ta-
gellale swarmers of Blidingio-lype germinate into a microscopic dise,
From which new macroscopic plants grow up). The second investiga-
lion (YAMADA amd TATEWAKD 1965 reports an alternation of two
heleromorphic generations. The leafy thallus belongs to the
sporophyte seneralion. producing 4-flagellnle zoospores; the zoospore
germinales inte o microscopic prosieate dise, the gametophyte genera
tiom, discharging isogameles: the zyvgoles give rise o a new prosirate
syslem, from which the macroscopic plants grow up.

Yamana and TATEWAKI expressed the opinion thal zesfericolr in
Japan may eonsist of two different strains, one of them with allerni-
lion ol generations,

L comparison belween Blidingia, Kornmeonnia Teptoderma and Mano-

slroma zostericola with consideration also to morphologic-analom

characleristics brings oul the following.

1 Blidingie: plant tibalar, eells e 7 oo disns: pyrencids distinet: germi
noting swarmers mostly col of 1 an emipty eell (Addenda Fige 47 A 1963
Fig. 7 gl

2 KNernmennda feptoderan: sessile plant monostromatio, withe o tabular stipe,
cells esn B0 w (in the stipe up B0 15 p); pyrenoids not distinguishabbe (o
the magnif. of > 700 ; germinating swarmers withou! an empty cell,

Bog, Notizer, val, 121, 1HS
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G, Menostroma costericolo TouneEx from its Qype Iocaliltyv: plant monostro-
mudic, without tubular stipe; cells 2.5—5 I in diam.; pyrencids very small
{neeording 1o PL TS A i Scacen 1966),

4. Muonosztromea zostericofa "THLDEY  sonsu YAMADA-RANDA-TATEWARE  plant
manostrommatic, withont tolmlae stipe; pyrenoids distinet (aecording (o PL 1
in Yamapa-TaTewakt 18965 ) germinaling zoospores and zvgotes often with
an emply cell

On the basis of these charaeleristics il seems evident that leptoderma
and zostericale shonld be considered Two m"]‘}:il'nh' H[lt't'it‘h ol Kornnran-
pier and Turther that costerfealn TILpeEs from its Iype habital and zos-
lerfcodn TILDEX sensu YAMADA-RANDA-TATEWAKD represenl bwo dil-
ferent taxa (as suggested by SCAGEL 1966 p. 41).

Kornmannia zostericola (TiLoes) Buossa, eomb. nov. — Basionyim:
Manastroma 2oslericola Tones, American algae 1900 no, 388,

From whal is said above, it appears too, thal Blidingio and Korn-
menndn differ from Monostroma THURET in some imporiant fealures.
In the sexual species of MWonestroma the macroscopic planl is the
haploid generation, but in Kornmanmia and Blidingia a diploid genera-
tion. The gygotes in Monostroma grow into o n e - celled cysts. in Kora-
mannia sostericolin TILDEN sensu YAaMaDa and TATEWAKD the zyvgoles
devels UH inlo prosirale dises. However, hefore disgnosing a new family
ol Uleales, comprising Blidingio and Korwmonrde, we need more infor
malion aboul the analomy anl lile |1i.klu|'_ﬁ.' of sorme hitherio illrulll]]lrlt'!}"
investigated taxa belonging o Monostrame sensu WirrTkock and of the
specics Monostrone groenlondicmn 1. Acanpn (= Enteromorplio groea-
fandice |1, AGARDH| SETCHELL and Gagpyerl. Preliminarily Blidingia
and Kornmwnnde arve placed as divergenl genern of Monostrometi-
vitie WUNIEDA ©x SUNESON,

SYNOPSIS OF THE FAMILIES AND GENERA IN PART I—I1
Capsosiphonaceas Cpoaea s 1952

Capsosiphon Gone TRTH
Species trpica: U Juloeseens (1 AGanni] SETCHELL ol GARDNER

Percvrsariaecar BLiDixG fom, nov,
Perearsorin oy 1823
Species (vpica: P perciresa (O, Acarnn) Bows

Monostromalacease KuxiEna ex Suxesox BHT
Meoriesirome THUrET 15854
Species lectobypica: M, hullosam (Rori) THURET

Bk, Nobiser, val, 121, 1568




A CHITICAL SURVEY OF EUROPEAN ULVALES, 11

ivergenl gencra:

Kornmennia BLIDING gen. noy.

Species bvpiea: K, feptoderme (RIELLMAN) BLipixg comb, now,
Flicdingier Wy Lis 1947

Species typica: £ mimima (NAGELL ex KUTZING) RyLix

Ulvaceae LaMovrory orth. mot. DusonTier 1822
Enteroinor pho LINK 1820
Species lectlypiea; Olva infestinalizs Tixsabvs (vide PareExevss 1960)
Cilerer LansagUs 1753
Species leclolypicn: Ulea factirea Laxsaers
Llparin RurnecnT 1851
Species lectolvpica: Ulovrio ebscura (KOTZING) GAYRAL

Index to Genera and Speciez in Part 11

(Synonyms in italics)

Blidingia Kvix Flg
chadefaudi (J. FELDMANY) BLIDING ..o e rrrenrnnns 47
minimet (NAGELD ex [KBT#ING) Byum . ..o oo oo, 47

Capsosiphon Goi
fulvescens (. AGARDH) SETCHELL el GARDNER _. . ... ..... —

Enteromorpha Ling
gretifler THUBET o oo v aren vnmesesressmsnnsnssnsnnss
linEn [LENRaems] 3. KGARDH o . e aay soesssesne LA 47

Kormmannia BiLinixe
leptoderma (KIELIMAN] BLIDING ... o i nneanens 44-—16
rosterieola CTILDEN) BLimxG |

Monostroma THURET

78 i T S g L~ 4243
MGt {ABRESCHOUGE) WITTREDCE . 55w i ceais e catsndanass
bullosom (MOTH] THURRT 5eia e s st Sondmiiada s 37354
CEERROEEI BT BLEM I . ¢ o va s v b i e R 5
firscmrmt WITTROCK .+ o v e i ves et camns cnssasnnsansmsnnens
forma BlgfHi (ARESCHOUG) UOLLINS _ .. .. ...
fuscum yar. splendens (RUPRECHT] ROSEXVINGE . .ovvvesss
greviller (THURET) WITIROGE & v wawanss ousaas e s o—E]
var, arclicirn (WITTROCE ] HOSESVISOE & oo ve e onens
e Tl o iy B B L e i e e S e e L —
T i RO s i e et e e Ty e B e S —
Dt O AR TR EELMAR i < i i s i e e e s -
eoligenran (KUETEING] I AGARDM & cvv v vvmmrssmrrrsres rnans —
AFDTeubaterim THURET . . .t s s vmrensenn s sne e rresensns -

621
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L Bt
[ B
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aTh
a4
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LK
e
85
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Fag. Poapae

argeeccn (KITTING) THURET .. 0vvagrrnsnrsnsnssosns 85
var: onrbicalotom. (THURET) HAMEBL _ Lo o ..o ... — 500
aEiEperIm | KUTrG) DIy o s e e —  OHb
Torma erbicafatimm (ToereT) I FELomaxy et Mause o, DEHD
forma aedtieochii (Bonser) J FEoosasy ol Maoxse ... T
aplendens  (RUPETECHT) WITTROCK . .. ... .cvasassaaasssans — A6
Femmae SIMMONS — 61l
mitfrockii BORNET — il
TOSTERTEON UEGIREIN o mimnerias s i oy o iR 6 o o —  HIY

PercurSarin: BOBY . ovin cniein vmmms o nbs wirieaes s e s en w4 es e Bis

Phypeoseriz KOTZING
corfitcoping BROTEING o s ammes cnpmssses s snsonss D4 =] DS

(T ET eI TR by b Bl T P S e U e SR HE S i oo S Al
pigorden TERTEING oo s e s e i e s BThma s e g —  DoN

vl perforata WOTRING. & o e i aag me o mn o m s st i a5z
Feretrinihinter UTEING o e o e it e ee e e st e e a2
e T il RPN - - L e A B e S T R —  B15

Ulva Lixyarus

o LW B e L e ST e e o ) iy i R i — 51
Sty IO - s icinslpntie s 6in aiale i A e e e B — Ok
Ol oliptn, - FRIISITREMAIN o o v et (0 1 o A o e Dtk
cornucopiee (KUTZING] L AGARDI . L oncnnneinriarnanaans 24 11 B2
Pl T S R e e e R St e TR A R 4 1 54
curvila (EUTZING) DE-TONID i i il it sersves, 20—24 5T
dngrordil GAYHAL el DE MAXANGOUBT . covervvnvinnraia — 5rd
Jrnea POSTELS ol RUPBEGHT ... v sommnecnsnsnatnnesans - el
gignniten [KPTeme] BLIDIRG .. oserccnniasaniesassssns 13—15 5HaR
L i |l B W0 A e e e Ny O S e PR by 2 R 22
JaCon: LaMNBEARUE o e i i s s S p T e S R 1—3 b

viur, pigicha (G AGARDI) L2 JO008 o oveciinerscinirnns - SR
Toretuesr LSS AEUS Somsn (0 AGARIH L0y ve vmnecnnn e nnns — 2
faputhifolio (KUTEING) ARESCHOUG ... ieviinunaianins Hch 47 G135
TR e I AL R s s s e R e e e IS — il
PetEesimny L sensil WTFTETNGE oy o g oo o oo o — kM
linbenris DRANGEARD . ... u et s is ciama e b en e mn s ann all
mER e BEIERE oo e s Rl s s e T 25-—H5: a7
N R D TG e o o o e L e N S e T R haz
LG TIAMGIER BRI o inmae o s e e R O AT Wi e —  h2
olivascens DaBOBEARD . .ueei s emmasnrsnsrernsesssaseaess H—IE B2
o BT T L o i R PR O et [ S B e e i P s e S — 'I8b
gepapmrmd KEERIRG s s s i sl e i, — B

var. qeedernario KUTQNG C.oLo o R T R e s T G
plicati MULLER sensu BOTH c.uvasararmssssrte s cnns 10A 50
e AR R KETRING .« e vre e mriserim mn rmm s s imn s o8 8 o e s 33 g

e T [ R PR NG i o AR T R R LR e S e f—10  T46
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Fii. "age
ro e R R S e R e R e 19—24  5R6
siedmciavica BLIDERG i i e S e s 1T—12 ad
S ARESCE O oo o v s e s e o o e T T 44 244
SOl ARERCHIIG o o oo op s st popaas s a6 e s and
R IR e oo L e B e —- 554

Ulvaria Rvrgecut
Dlpitil (ARESCHOUGE) YVINOGEADOVA .« ivesaioioeedinainias and
fuscer (PosTers el RuerRECcHT] RUPRECHT . . oo v vuvionann- a8l
obieurg (BOTZIRG) GAVRAL | (0 cudes s sl ol — hRY
vir. bivttli (ABESCHOUG) BLIDING . .ov e ain e din s 2T—30 ai4
oxvaperma (RUTHsG) BLinpiNG var, oxyspermng .oooveoeee al—d3 383
var., oxvsperma forma witleeekin (Bomyer) Buamse ... o ot
var, orhieulata (THURET) BLIDING . vivvoi v csrenmeas 35—36 590
silemdeiis BUPREEHT i coil e b e il osnsin i A0H  Hh4
Clpapisis GAYRAL
grevefled (THURET) GAVIRAL © .. or v vnnsaiaanacnanirnanas 11
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Studies in Galapagos Plants '

VIL. On =ome New or otherwise Noleworthy Plants
from the Archipelago

By Uno Eliasson
Deprartmpent ol Swvstematic Botany:

University of (ileborg, Sweden

ABSTIACT

Five species of varions groups of vascolar plants are treated, two of which
are new to scicnce, and another two oew o Galidpagos. Botegedion Cnder-
arcendianm Maxox s the first species of the genos to be known frome the
islands, Another species of the same fumily, Oplioglossam rettenlatiem L., was
previonsly known only from Voledn Santo Tomdis on the ishand o Jsabela.
Now it is reported also from Volean Aleedo on Isabela and from another twao
islands. Salivornfo fruticosa Le, mol previously collected in Galipoagos, s
reported From bwo islands, Two species of Lioum, L, craterieato and L. Hur-
Iingdi, ore deseribed as new o seiepee, The planls were collected by my wile
aned myvsell during a nine month pericd in the archipelgo in 16— 1967, The
last-named plont Bud been Tound by eaclier collestors bul lad been confused
with L. aligoplgifiom Winnn, a plant of unkonown origin, cheppisited i ihe
Willdenowian herbarinm in Berlin-Dahlem.

Unless odherwise staled, the collections shudied arve deposited al the Riks
mnsenm, Stockholm (5],

Boteyehivm Underwosdianom Maxoy — g 1.

forrgelicm O nderiooodionamm Maxox 190G . 220,

Areplridivim U nderorancdionnm (Maxos) Lyox 10906 . 4ok,

Up Lo 32 em high. Sterile stalk up to 8 cm long, diverging from the
fertile stalk 2—3 em from the base of the plant. Sterile leal blade 5-
angular (Fig, 1), wup to 12 cm long and 16 em wide; the altimale seg-
ments suboval to spathulate, erenate, 5—12 nun long, 3—7 mm wide:
venalion flabelate. Ferlile stalk up to 25 em long, Fectile leal blade
Hrniting spike) up to 7 em long aod 5 om wide, Sporangia yellowish
brown, 0.7—1.0 mm in diagmeler.

b Previous pacts of Hhe sevivs pablished in Svensk Bot, Tidskr, 105—106GS.

Bat, Notiser, vol. 131, 158



Fig, 1. Bolrgohivm Undermoodionam. Alaxoxs (Eviassox 14450 from Volein Sando
Tomds on Isabela in the Galipagos archipelngo.
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Known from the West Indies [Jamaieal. Cenlral America (Cosla
Riea) and northern South America (Colombin, Veneruela) [CLavseEs
1948 p. 47). The Galapagos planl agrees in all imporiant charaelervistics
with the lype specimen (JENMan s, 0., collected in Jumaica during
LET4—1879. Hololvpus in NY),

The genus is new to Galipagos,

COLLECTION STUDIED: lsabela. ELIasson 1445, Volein Santo Tomss,
upper part of the sonthern slope, in grass avea, all. %20 m. March 2, 1967,

Ophioglossum reticalatum L.

Livxe 1763 p. 1518,

Perennial, 5—22 em high, Bhizome when well developed more or less
cylindrical, up to 4 mm in diameler, often stoloniferous, erecl. will
munerous roots aboul 1 mm wide, Bhizome generally with only 1 bul
somelimes with several leaves, Common stalk 15— cm long. Sterile
Blade cordate, broadly ovate, roandly triangular or suborbicular, al base
cordale, (runeale or broadly attenuaate, al apex rounded, apicalale or
acule, 1.5—6 cm long, 1.5—4.56 em wide, with rebcolale venalion,
Fertile stalk 4—12 em long. Fruiling spike 1—35 em long. Sporangia
1—1.2 mm in diameter.

A pantropical species of wide distribution, In Galipagos collected on
the islands of Isabela, San Salvador and Santa Cruz, On lsabela it was
found at elevations above B00 g on the voleanoes Aleedo and Santo
Tomas. Especially on the first-named voleano lhe planl is eommon.
The species 15 also common on Lhe Lo af San Salvador al elevalions
between 850 and A my, an aren where the vegelalion is very strongly
influenced and ruined ]l"., l'|‘:~1'-|'.;|,||;.{i]:|;_{ |rif_{h, gogls andl liul!lu'_\'h. L
Sanla Cruz the plant is found ol clevalions belween S0 and 830 o 1
grows in clearings and along leails in the Miconia belt and in the open
grasslands around the lop.

In Galapagos previously known only from Volean Santo Tomas
P Villamil MLT ) on Tsabela (CLauseN 1938 p. 133).

COLLECGTIONS STUDIED: [ sabela. Elassox 1248, Volodin Alcedo, the
outer southern slope of the cepler, nll. 820 m, Feb, 11, 19687, Erissoy 1447,

Visledn Santo Tonvis, norih-castern slopas, all. 920 m, March 2, 1967, Sun
Salvador, Evmassox 10D, alt, 8800 m, Jam 27, 1967, Ernrassox. 15355 alt
M m, Feb. 21, 1967, Santa Cruz, FacErvisp & Winos 2081, 564,

#1894, on the cenbral platean, April—May, 1933, Euassox 310, 396, 330,
inilh of Bella Vista, alt, 300—320 m, Oet. 18, 1966, Erisssox 343, 349, north
ol Belln Vista, along the trail to MU Crocker, alt, 310 m, Ol 19, 1966. Fiiss-
a0x 48, the highland, alt. ea, 600 m, Nov, 8, 1966,

Bot, Notiser, vol, 121, 1168
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Fag. 2 Salieornia featicosa Lo jdark) amid Belis morifime Lo (light) growing on the
shores of a small sall lngoon on the north-eastern side of San Salvador in Galipagos

Phala: U, B 2221907

Salicornia Froticosa L. Figs, 2. 3.

Saffearmin (ridfcose Lassg 1762 po o
S, pereriano Husonor, Boxeeasn & kKostn 18517 po 195,

Perennial, sulfrotescent, o3 dm high, richly branched wilh ascend-
ing or erect branches. Stems and breanehes jﬂ;llli‘(l. f_{l.,l]rl'llll\-. ||4'\||_'~'. flue
joints dilated al apex into o shorel shealth, Slerile joints 7—12 mm hong,
Sheaths with very obluse-angled lobes, Leaves radimentary, reduced 1o
minule seales. Flowers perfect or polygamous, sunken in groups in
the joints of the stem. flower groups decussately opposite. Flowering

Haul. Notiser, vol. 191, (WS
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joints 2—4 mm long, Perianth obpyramidal, the onler part rhomboid
or rounded. aboul 2 mm in diameter, at the top with a small mouth
through which the stamens and stigmas protrode. Stamens  1—32:
anthers 0.8—1.0 mm long. Stigmas 2, aboot 005 mm long. Seed 1.3-—1.5
min long, 0.9 —10 mm wide, pale hrown, hispidulons,

A species of wide distribution on seashores of boll hemispheres. 1
has not previously been colleclted in Galipagos, allhough STEWART
(L1911 p. 53) reporled thal “a plant resembling o Soalicornia in habil and
inflorescence was seen growing on the shores of sall lagoons™ on the
north-east side of the island of San Salvador, This locality is very
probably identical with the one pictured in Fig, 2, where my collection
No. T390 was made.

Ermksson's (1956 p. 55 reporl of a Selicornie rom a sall waler lake
on {he bottom of a crater near James Bay, no doull refers lo Boalis
miritizee L, The habil and the colour of Erikssox’s planl {op. eil..
plate opposile p, 93) poinl to the last-named species, Moreover, in the
herbarivm of the Bolanical Museun, University of Gieborg (GEB}L there
is & Batis marifima {rom exactly the same locality, collected by ERigs-
508, naval surgeon on the Swedish Deep-sea Expedilion 1947 —1948,
On the labels attached (o the sheet there is The annotation: “Al Ue sall
lake on the floor of he crater. 374 m highe Stem woody. Dense thickets,
Abundanl, Ht"lrl. 8, 19477

COLLECTIONS STUDIED: San Gristdahal, Evmasson 2876, between
Cerro Brujo and Caleta de Sappho, sen level, May 28, 1967, — Suan
Salvador. Errassos 1300, north-cast side, aronnd small salt lngoon, sen
level, Fel, 23 1967,

Linum eratericala [Kiias spee. nov. Fig, 4.

Hololyvpus: ELiassoxs 905 (50,

Deseriptio foloftgpd; Sulfrotex, 4—3a don altus, glaber. Caoles of rami nume-
rasi asecndentes vel erecti, rami strinti. Folis numerosa, canlene oblegentia,
alterna, anguste oblongo-lnncealkabn, ad apicem subacuta, basim versis aigdus-
Lita, D-nervata; intermedin 7.5—10 mm longa, LO—1.3 mum lafa, basi glanduolis
carente, Inflorescentia cymatoides, Flores in apice ramulorum solitirii. Sepalo
subovala vel subrhomboiden, acuminnla, 3—d.5 mm longa, 1.9—20 mm lata,
viedio prope hasim prominente; glandulae desond,
Petala late oboveta, (lava, cire. 8 mm looga of 5 mm lata. Filamenta basim
versus dilatata, singulis staminodiis denfiformibos inter lilamenta dispositis.
Sivli vseue ad basime liberi. Capsuln glebosa, digmetro cire, 2.5 mm, pallide
fusca. Seming subelliptica, compressa, cive, L6 mm longa ol 1.0 mm laka,
fesea, nitida.,

obseure 3—>a-nervala, nervo

Bat, Notlscr, vol. 121, 106E
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Fig, 3, Selicornio frifticese L, Deom the loealily shown in Figo 2 Do the boaekgrond

Hoatrs maritima 1. Phobo: 1 I LI BT

suf froteseent, 435 dm high. glabrogs. Stems and beanches numerons
aseending or erecl: branches striagted. Leaves (Figo 4 A1 numerons
covering the stem. alternale. narrowly obhlong-lanceolate, subacute al
apex, norrowed al base, Loerved:; the intermediate 7.5—11 mm long,
LO—1.34 mm wide: leafl glands absent, Inflorescence ecyme-like, Plowers
sulitary (Fig. 4 F| atl branchlel lips., Sepals (Fig. 4 F) subovate Lo sul-
rhomboid. acominate, 5—3.5 mm long, 19—2.1 mm wide, obscorely
d—d-nerved: the midnerve prominent near base: glands absenl. Petals
(Fig. 4 B broadly obovate, yvellow. aboal 8 mm long and 5 mm wide,
Filamenils (Fig, 40, D, I} wider near base, alternaling with loolh-

Lo, Sobiser, vol, 121, 16
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shaped staminodes, Styles (Figo 4 13 E, F) free to the base, Capsule (Fig,
4 F) plobose. aboul 2.5 mm in dianmeter. light broswn, Seeds (Fig, 461
subelliplical, flatl, aboul 1.6 o long and 10O mm wide, brown, shining,

This species wias collected in two localities, close 1o each other, on
the island of Floreana, The type localily is a small, strongly wealhered
criater north-east of Floreana Peak and about 100 m north-east of the
Frail leading from Black Beach to the Willmers' farm. This erater is
very small, less than 100 m in dinmeter, and aboul 10 mdeep. L. erateri-
cala wis Tound on the soulh-western part of the crader tim, where it was
growing logether with bushes ar small trees of danthorgfum, Croton,
Cordin and Dorminiothamnos: The second loeality is o larger crater
some hundred metres north-east of the Lype locality. This cealer has a
digmieter of several hundred metres and o depth of abool 60 m. L. era
fericola was found on the north-eastern part of the steep inper wall of
the craler, (Mher genera growing in Lhe vicinity were Tillandsia, Bous-
sinmganliin, Pisonia, Zanthorcglum, Crolon, Cordic, Doveipiothomnos,
Lecavarpns, Sealesia and MWaerdea,

COLLECTIONS STUDIED: Floreana: Eviassox 903, the rinn of a small
criler north-ecast of Floteana Peak, oll, 370 m, Dec. 16, 1966 (hololypus),
Erpassox G964, north-eastern wall of o leger erater novth-east of Floreano Penk
and some hundreed metres from the type locality, all. 3800 m, Dee, 217, 1416385,
Eriasson 2100, the tvpe localiby, May 6, 1967

Linum Harlingii 120145 spee. nov, FFig. 5.

Holotypus: Hapiixo 367 (5.

syn.: Lo oligophgihem sensu Bosrssox 1902 po 156 el STEWART 1811 p. 80,
non WiLLneExow TR pe 758,

Deseriptin halotypi: Soffrotex, S0 (60 dm altus, glaber, virgalus, ramis
numeresis plus minus erectis. Bami steiati, Folia allerng, sparsa, canlem non
obtegentin, lanecolota, ad apicem subocuia, basim versus angusbota, T-nervaka;
intermedin (4— ) 5—10 e longn, (08—} 1L0—1.2 mum loda, ad basim hinis
glandulis globosis fusco-purpureeis proedita. Infloresceniin cyvmatoides. Floves
in apice rmulerum selitnrii. Scpala rhomboido-cliptica. seominonla, 2.0—3.00
mm longa, Lo-—1.7 mm lata, obscore d-nervata, oervo medio prominente, ad
basim binis glandulis globosis Mmseopueporeis pracdita, Peloln obovala, eire
10 mm lenga of 5 mm lala, in vive flave, in siceitate albescentin, Filamenta
basim  versus dilatota, singulis  staminoediis dentiformibus ionter  flamenta
dispositis, Byl usgue ad basim liberi.. Capsola glolasa vel subglobosa, dio-
melre 2527 mm, subflava, sopra sacpe porpurea, Semving subelliptiea,
compressa, cire. 1LY mm longa ef 10 mm Inta, Fuses, niticda

Hot. ¥atizer, vl 121, 196G
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Fig. 4. Linum eredericofn Eiias, (hololypus), A Part of stom wilh leaves,

B Petals from o bod. — Co Stamen-tulie opened, showing fertile stamens alfernating

wille staminodia, The anthiers are conpliecd. — 1k Androecinm and gynoeciom from a

voung flower. One of (he anthers bas Deen col away, The sivles are free io the

base. — 1 Androcciom and gynoceinm from o mature flower, The anthers arne
emplisd. — F: Ripe capsule opening. — Gr Seed.

Pt Nofiser, vol. 121, [H
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sullfruteseent, 3—>5 (—46 | dm high. glabrous, Iwiggy with more or less
erecl numerons branches, Branehes steigated. Leaves (Fig, 5 A alternate.,
sparse, ol covering the slem, inceolate, subacule af apex, narrowed
al base, T-nerved: the inlermediale (43— 5—10 mm long, (0.8— 1.0
1.2 (—1.5) mm wide, al base wilh twao globose glands, dark reddish
brown, Inflorescence cyme-like, Flowers solitary (Fig, 5 1} al branchled
tips., Sepals (Fig. 317 rhomboid-elliptical, acaminate, 2.89—33 mm
long, 1.5—1.7 mm wide, obscurely d-nerved: the midnerve prominent ;

at base of sepal two globose glands (Fig. 5 F). dark reddish brown.
Petals (Fig. 5 13) obovate, about 10 mm long and 5 mm wide, yvellow,
when dried almost white, Filaments (Fig. 5 G, 1) 1) wider near base,
alternaling with tooth-shaped staminodes. Slvles (Fig. 500 E, ) free
lo the base. Capsule (Fig. 5F) globose or nearly so. 2.5—34 mm n
dinmeter, yellowish, above often reddish brown. Seeds (Fig, 56 sub-
elliptical, flal, about 1.7 mum long and 1.0 mm wide, brown, shining.

L. Harlingii grows on the upper part of the western slope of Voledn
Darwin on the island of Isabela. Other genera growing in the neigh-
bourhood are Froefichin, Acalypha, Dodonaea, Opantin, Cardia, Lippia,
Dariniothamnus, Scealesio and Macraea. The plant was first collected
by Sxoparass and HELLER in 1898—1804. It was referred by Hopixsox
(Lol and later by STEWART (1, ¢, logether with his own material, to
“L.oadigophygilon WiLLR, | have examined (ype material ([WILLDENOW
Nog 6233 of the last-named species from the Willdenowian herbarinm
(Bl and Found it te be specifically distinet from the Galapagos plant.
Compared 1o the Galapagos plant, L. ofigophglinm has larger sepals,
L0—E1 mm long, without Dasal glands. Also the leaves seen by me
ek glands, although these may be present in additional type material
of which | have only seen pictures. Aceording o MAcBrIDE (19448 p.
G230 the presence or absence of leafl glands seem (0 be a variable
character in several species of the genus.

The original deseription of L. oligophgiium (WILLDENOW 1820 p.
TaR) is very poor, and he characlers menfioned in the deseription
maleh many species of Linum. The origin of 1he byvpe is unknown,
Bosinson (Loc) stales, on grounds anknown lome, thal L. oligephyllum
is distribuled in the Andes of Ecuador and Pern, | have been unable
o ddentily any of the plants in Macsripge's Flora of Pern with
L. oligophigplivm, There seem o be some resemblances o L. Weber-
bawer! Kravse (1908 p. 277). bul that species has (ex char.) smaller
sepals, 2.0—2.3 mm Jong, wilth basal glands, Since a deseriplion as well

Bt Nolbser, vol, 181, 1068




STUDIES IN GALAPAGOS PLANTS, VII (iRt

Fig. 5. Linwm Hoclingii Evias, (Eriassox 17625, — A Part of stem wilh leaves.

R Petal from a mature flower. — G Stamen-tube opensd, showing lilaments alter-

nating with staminedia. Four of the antbers have fallen away, — D Androeciom and

pynoecinm from a voung [lower, One of the anthers has been cot away., The styles

pre free to the base. — E: Androccinm and gynoccium from o madure fower. The
mitlhers are emplicd. — IF: Ripe eapsole opening. G Seed.

Bot, Notiser, vol. 121, 1968
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as o lype specimen of Lo ofigophylinne exist, it is nol possible 1o drop
the name as o noien nudoum, as suggested by Macsrine jop, cil. pp.
G20—R27 .

L. Harlingi is named lor Professor Gussai Hanviveg, who collected
this plant in Galdapagos in 1954 and who introduced me o the problems
of the [Tora of the Galdpagos Islands.

COLLECTIONS STUDIED: Tsabeln, Harvwa 5367, Voledo Darwin,

Between all, 800 m o and 11000 m, June 7. 19589 (holofbvposi. Bruiassos 1762,
Volean Darwin, western slope, alt. 1180 m, March 29, 1967,

Key to the Galipagos speeies of Linum

Gilands absent al base of leaves and sepals; leaves numerous, covering the stem

............................................ L. cratericole
Glanads present ol Dase rll' !L.nt- and sepalst Leaves sparse, nol eovering the stem
..... e e e i B e e e L e e S i o i S N LA
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Pubescence in the Sanguisorba Group (Rosaceae)

By Gertrud Nordborg

Tivslibiiles eal N_\.'-.Il,ﬂn:lﬁr' Hnl:ln_'r

l'll.i'n'l-"\it_'u' ol Ll Sweden

ABSTRACT

Five main hoir types cecur in the Senguiserba Gronp, comprising the genera
Seipguiserfo (incle endriopaoteriom amd Morcetellal, Sorcopelerinom and fien
contin. These are: anbranched, unieellular and  thick-walled: onbranehed,
mnllieellolar and eglandular: unbeanehed, multicellobae aod witl o andeelolar
gland; wnbranched, small, molticellular and with o mullicellular glaod ;. and
Pranched, multicellular and eglandulare. No hair Lvpe is resteicted (oo single
laxon, However, the five types are not randomly disteilaated, bal occor in
corlatn combinalions within genern, subgeners and sections, Saongaisorho sect
Poterinm has been stodied in detail on specitic and subspecifie level, All three
hair tvpes oceurring in the section are repeesented in most taxa, even if the
densilty may be rather different.

The genera studied are Sanguisorba L. Sarcopoterinm Spaci and
RBencomio WERBR. el BERTH. i.c. the Sanguisorba group as defined by
NORDRORG 1966, The genera Mareetelln SVeENT. and Dendriopaberitnm
SVENT, (SVENTENIUS 1948 pp. 255 and 263) are ineluded in genns Sun-
gurisorha (NORDBORG op. cil.).

I ny |:|I't"'.'iu1lh preaper d:'.':ﬁlii_: wilh the genera of 1he ."q'ri”g.':f.\'urhrr
‘,i..'l""“lil I]]k' I“.l.hﬁ‘.‘rl:'l'r'll'L" hilh I]l‘l.'" 'II.II.\E'H!'L‘H‘[' i]l lEHPHI' L | 'I-\'IH'I"I.' III i?\ IillI
Laxonoanie importince  ( NORDBORG 1966 po 21 and Nowpsore  1HG7
P 200 Onldy mvaseroscopic

ally visible hair tyvpes and their Frequency and
distribution were breated. e a revision was made of characteristios pries-
vimshy used in Mloras. In more peneteating morphologie studies in the
genns Supgrisarba microsecopic glandular hairs were alse observed,
however, as well as branched hoars, hitherto nol described e the genos,
Gilandular hairs, corresponding to type 1D below, have been deseribed
by BEiske (1876 pp. 136—137) in Sanguisorba of ficinedis,

Five hair ypes are found, Fig. 1.

The indumentum was studied on the stems, pelioles and leallets, The
distribution of the different hair types in the genera of the Sungaisorba
group may e found in Table 1.

11 Diad, Neti=er, vol, 120, 16



42 GERTHUIY NORDBORG

A, Unicellular. eglandular, thick-walled, scominate, long and slender,
The cell is empty and accordingly appears while: Length 0.6—1.0
{—16] mime. Long hairs corresponding to the valoe given in parentheses
are found only in Sungoiserba pestita (scetion Poterinm) and in Ben-
eontta crafipolata, see below. Fig, 1A

B. Multicellular, eglandular, thin-walled, unbranched, aente or ob-
tuse, composed of one eell row. The number of cells in Tully developed
hatirs: varies. between B oand 26 with the mean value 18 (the cells of
200 hairs from 16 species were counted), The length of the cells often
aries between and also within taxa, The hairs are wsoally of the
appearanee seen in Figo 1 D—F, bul all cells of e hair may also be
quile short and broad, as in section Marcetella (genus Sanguisorba) and
in Bencomin erstipulate, The cells are usually practically emply, only
in 4. exstipnlata arve they  mucilaginous. The colour is while or some-
times brownish, In dried malerial this hair type has a characleristic
chain structure, the cells being £ flat with every other cell or at leasl
some cells in the row torned vertical to horizontal, Length 122 2 mm.

C. Mullticellular, (hin-walled, unbranched. composed of 3—20 eclls
in one row, terminated by a mnicellular gland. Although of the same
basic type. the appearance is rather different in the Iwo species where
these hairs oecur, see Fig, | G—J and pp. 646—648. The number and
shape of the cells vary and also the shape and the size of the gland. The
colour is pale yvellow to greyish., Length (00—1.3 mm.

. Muollicellular, thin-walled, unbranched, composed of 212 eells:
the stalk with o single or sometimes in the upper part double row of
cells, terminated by o mullicellular glind. These hairs are very smull,
nol visible without lens. The colour is yellow to £ brownish, Lenglh
O —d mm. Some variation is found belween Liexa, especially in the
shaping of the gland, see Fig. | K—L.

L. Mair tvpes o the Sangoizoerfe proup. A—Cr One-eebled,  thiek-wallod
hairs, fype 4. — D—F: Multiceilular, non-glandular and anbranched  hairs, vpe 3.
Gi—: Multicelular hairs wilh one-celled apical gland, bvpe © K—1.: Malii-

eellular hairs with ||||-iﬂ|.|. ,'.{|I|I|r| (118 l.':|||i i of severn]l T distinet  cells, |_1.'|||'- Il

b | H: \||I||i1'|'!||l|lll‘. |||:|I|.-'r5|:|l11||1|ﬂr. + hirs
A Bencomin erstipalata. — B Sangoisoeba pestito. G ¥ Sernguiisarba i

w5 (b s, E—F: 5 miner sspe meegnodi, — G-z 8, fyghriia, I=—d: Srrcogiote:

riwm spinosum (1 from petiole, I from stem). ke Sargaisorba crecistraides

L: fencomiv exstipolatn, M—N: Senguisorbe mencendezil, (— W Sarguivarha

weliesd hairs, (R E.

moguiniang, (Seales oy indieated ot the botom of the figared

Dot M oliaer, sol, 121, 1R
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Fig. 1.
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E. Multicellular, eglandular, thin-walled. Branehed, sty wilth short

wees from aocell, The hairs are ofben
curved jusl beneath the hronehing |1|r1II1|.~.. The numbeer of cells varies

branches or with merely protuber

from 2 1o e, 3 The cell sap is colowreless or intensely red, Length 0.1
14 mun. Fig: | M—HK.

GENUS SANGUISORBA
Subgenus Sanguisorba

Most species of the twao secltions Sanguisorba and Ptecachoeainm are
glabrous ar subglabrous, The three hair lypes A B3 and D) occur in the
seclions, bul when existing 1hey are & sparsely seatiered, very sparsely
on stem and petioles, somewhat more densely on the lower side of the
leaflets, Usually all three tvpes are [ownd. if pubescence oecoars al all.

Section Sanguisorba. The percentage of hairy planls in species ol
Hhve S, of ficinalis group. the S canodensiy gronp, and the S, femirifolin
group of seclion Semguizorba lies within the limits 23 to 35 % In the
Songuisorbea obivsa group, S, obipsa Maxs itself s distinguished by hav-
ing densely placed brown hairs of type 13 on the stem and the midvein

of the lower side of the leaflets. Such hairs are lncking in other species

of thal group.

Section Plerachaeniom CES. No hairs whatsoever have been observid
in & dodecondra Mor, In 8, diondra (HODE.) NoRDE. lhere arve sparse
huirs of type A, on leaves also rarely of B, and in two of bwelve plunts
studied, of 1.

Subgenus Poteridium (SeackH) A Br ol Bovcu®

The only speeies of (his subgenns, Senguisorba annoan (NUTT. ex
Heor.| Tork el Gray can be elassed as almost glubeons, Tosingle plants
there are sparse hairs of the roolticellulae aeaminate Ty pe on the slems,
and unncellular s well as microscopic gliandular haies on The Teallels

Subgenus Poterinm (L) A Br. el BovcHe

Section Poterium, The grealesl varialion in pubescence is fouml in
section Poferinm where quite glabrous (o densely villous taxa are mel
wilh. The variation within taxa is also great (Nogprowa 1967 pp. 20-
21). The three hair types A, B and 1Y are found in the seelion,. Their
distribution smong taxa. he percenlage of hairy |1l:|l||n in eaeh ol the
baxa aned the degree of II'I.I]H.'Hi‘I'III!'l,'! can be seen in Table 2,

Fod, Notiser vol, 121, 1S
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Table 1. IDMsteibution of Different Haie Types within the Sangoisorba Groagp.

Hair Ivpe (parentheses = oocurring rarely |

& | ® ] 6 ] ] E

Taxon

Lremgs Sermdgi twarh
ﬂ'l]th'lillu .\lri.l_i_rHJ'J\.nh’rrl

Seclion SOmguisario oo e iaaaan . o A e
seetion Mlerachaeninm AErSAT Fd 4 o
I\.“Ibé:l.'llll'\ Poteriellmam o cvee e i vninnn . b {
subgenus Poterium
section Poferiam | .., ..., 0. b o 4
Sechion Agrimonioides ..o oL A A
subigenuws. Dendriopolerinm
Section erdefopolertum oo oeivan. [N . s i
Seciion Merceltelln - 5 i o b 4 >
Genns Sarcopoleriiiml ..o e o () * g
Coevus Brmeihiia . oo e et e .4 - 7

Soancistroides |\ DESE.) CEs. S, ereliea HAvER, S, filiformis | Hook. 7.
Hanp-Mazz . and forms of 5, minor Scor. ssp, rupicola (Boiss, el REvT.)
Norpe. appear glabrous al a fiest sight, Other subspecies of S, miner
viury from glibrous o £ hairy. 5. feferiflora (Coss.) A, Br el BovcHE
is adways hairy, and 5. pestite (Poy) NorpB. is quile villous,

The dominanl hair lype in S ancisfrofdes is the microseopic glandular
one. 1 which is Tound in more than 90 Mo of the plants investigated
and in the same degree on slem, pelioles and leaflets. Hairs of lypes A
and B oean be found very sparsely on the lowermost parl of the stem
and on the pelioles, type A also on the lower side of the leaflets, I
tvpe Booccurs on the leaflets, these hairs are always restricted 1o the
nidril.

No unicellular hairs are fownd in 5. eredica, and the other hair bypes
vccur sporadically and very sparsely. o 5. filiformis the mullicellalar
eglandular hair tvpe is leking.

The dense, while }lllhu\l't'lu't* on e lower part of the stem of N faterd
Jlarer consists of the chain-like hairs, of Evpe Boand were Tound inoall
e plants studied ol this species, Colourless unicellular hairs, bype A
have not been observed on the stem, oy together with the multicellular
ones, o the petioles and leallets of oy plnis,

I S wfnor Scor, Lhe subspecies minor, nwignoelit (Sepacn) BRIQUET
and mprricato (GREMEDN BRIQUET largely follow the same pallern in
regard 1o haie tvpes and percentage of hairy planls, exeepl thal ssp.
miterieota has somewhat lower values than the others, 1 should also be
shited, Lhat the values are nol the same as Lhose given Tor the pubescence
in NorpeorG 1987 becaose these relerred o 1|:‘|~.Ii|11'l!:|.' h:|ir:.' conlri

Bt Motisor, val. 121, 168
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glabrous plants: in the presenl invesligation all plants have been classedd
as hairy where any hairs can be seen under the microscope, even if
vecurring very sparsely. Ssp. mwrricata includes the whole variation
from extremely sparsely to very densely pubescent, while the degres
of hairiness in ssp. minor and mageolii is somewhal less variable.

In ssp. fusioearpa | Bonss, el Havssew, in Boiss.) Norpe, the fre-
quency of planls wilth unicellular hairs is greater than with mullicellular
ones, bul when present the latter hairs dominale in density. More than
hall the plants studied are almaost glabrous, The glandular hair type 15
aften lacking in this subspecies.

Maos| plants of ssp. rapicola look glabrous. Very Pew hairs exist excepl
for microscopic glandular ones,

Incall plants of 50 pestitn the stems are densely covered with up Lo
La mm long haies of type A Type B s rarely found, Small glandubar
haties are as commeon as in 8. minor ssp. minor, moynelii aod maricedo,

Section Agrimonioides Seach, The single species, S0 fipbrida (1)
NORDE. is constantly hairy, The dominant type is G ie 2 long, glan-
dutlir hairs, which oceur on the whole stem bul also on the petioles and
the leaflets. Usoally the mumber of cells varies between 6 and 20, Even
when composed of few eells, these hairs are easy Lo distinguish {rom
the small glandular ones: beeause of their one-celléd glands. They re-
|J|:||‘-.' I}'Iu' B. whieh is I:I{'L’.i]l*r: in this hl]l"-l"il"«. The vunicellular hair I:l.'l:ll:'
veeurs sparsely on the slem and £ elosely on the pelioles and the leal-

leels. .'|lr]I||-|llL,’Jl .~.|p:|l‘.~.1'i"\' i relalion o the ;_:1.'|t|,1j1l1ur' e,

Subgenus Dendreiopoterium [SVENT.) NORDE,
Hairs of lype F eharacteriee this subgenus, bul also haies of lypes A
B o I have been Found,

Seetion Dendriopoterinm. Only one species, S0 menendezil (Svest,|
Nonrpe, belongs to this section. Excepl al seedling stage, the hairs are
very sparse, When presenl hey are concenlrated o the stipule bases
and o eome of the petiole just above these, and (o the lower side ol the
Ieaflets. The branched hairs of tvpe E are colourless and short, oceur-
ving on The petioles as well as [he leaflets, aond there mainly on the veins.,
Rarely some hairs arve unbranched, consisling of several ecells and remi-
niscent of Ly e i bl withoul a choon-like struelure, The limil helween
the lypes Band E seems diffuse here. Unicellular hairs, of lype A, oceur
very sparsely on the petioles, more frequently  together with the
branched hairs on the midveins of the leallels,

Pt Matpzer. vial, 191, 1408
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Table 2, The Pobescence in seetion Polerinm.
ftertivs: dense pubeseence: parentheses: sparse pulwescence,

Porcontage oceurrence of (he three hair vpes: | Number

l:.lj.
flants

Taxon Slent Petinle | Laaflels
AILB[D| A B D A1 B[ 1p|sudid

sSooanetsfeoides C oo BT GRS} 9% Gb 24 M1 1 (1) 9 13
L o L 12 [ I . (50 (5 M {67y 1Mk il
S filtfarmis i o can 4T} (42 (i) (42 (6] (21} m
Sy bemberiflors L0000 o 5id ol Fil i1 | 12 71 17
M Irar
RS HIFREr CLiiosooes M) CFT O M B8 BB W (1H)  TD afi
< .I'H.'.:.:llr'rrl'f.m o |::I'.:,":I 33 ar -[.'17} el 1 Bi)] Tk {7} a4 a7
sspv anergmolic ooooo o (20 86§V [HE) B2 a0 6B 4y Ty 1H]
sap.omericaba oo 10 BE T {3R) 4R T0 M i Sl
sap rapieetn oouaeoe (hg) 100 250 a0 g 63 25) M 1
Soomesbily oooooooloacoos e (18y 0 TR OnON (36 W3 10 {43} 11

Section Mareetella (SvexT.| NorpiR There is some differenee be-
Fween the two species of this seetion. Haivs of type 12 arve always found
in &, moguiniane (WEBB. et BERTH.] NORDE., also al the adull slage,
They oceur o the young parts of the stem. the pelioles, and more
densely ab the base and om the veins of the lower side of the leaflets,
They are variable in length bul very characteristic because of ther
intensely blood-red colour. Also single hairs of type A have been ob-
served on the pelioles and leaflets. Short glandolar haivs of bype 1D and
also multicellular hairs of type I3 oceonr on the petioles, allhough less
[requently than the red. branched hairs, The hairs of type D oare similar
Loy those in genus Songuaisorbe but somelimes have indistinel walls be-
Pwiren the cells of the gland, To the lTmited material of S, maderensis
iBowns,) Nosos, studied, branched hairs have not been found, Hairs
of bvpe A cover the pelioles and the lower side of the leallets, but oceur
cxlremely sparsely on the stem, where there are also shorl glandular
lairs of type 1),

GENUS SARCOPOTERIUM

Multicellular hairs, generally with an apical. capitale glhand-cell, cor-
respemding closely to lype G which is characleristic of sectiom Agri-
maonioides, oceur on The stems and Lhorns of S gpinosam (L) SPACH.
although they ave shorler and consisting of only 48 cells, and often
more sparsely scattered, Oceasionally (he longest of these hairs lack
il .'||rin;_'.;1| gland cell and thus agree wilh Ly e B. every other cell Ivesinngg

Bot. Nabisér, vl 121, 1S
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generally twisted al right angles to the other in drey condition, Very
exceplionally also the unicellular hairs of bype A have been lound on
e slems,

On the petioles haies of type Boand type O oceur logether, The Taller
are much shorler than on the stem and consist of 26 cells. The lower
side of the voung leaflets has o caducous cover of relatively short,
colourless, hranched, multicellular hairs. These resemble the longer
similar hairs, of vpe I Tound in seeltion Dendriopolerimm. Sparse un-
branched. unicellular. thick-walled hairs of tyvpe A also exist on the
leaflets,

GENUS BENCOMIA

The plants usually appear densely hairy, The dominant hair type on
|wl'||r1t'.~ is B. and II'..'|r|,L I} is also t'|‘|~||||v||l I"!u_'lit:ln L rore: [H:IH‘m'rhli' ;.:lnll
dulose el albido-piloso™ according o SYENTENIUS 1960 p 250, Type A
necues more or less sporadically. Hairs of this Iype are found on botl
sides ol the leallets, althougzh more densely on the lower side, where
they often form a villows laver. Somelimes, e.g. in B eaodote (AT,
Wese ¢l Berrti. hairs of type D follow The midvein and the larger
lateral veins on the upper side of the leafllels, Tn B cestipalata SviENT.
!
observed in other taxa with this type. The ghand s small, wilth 2 in
distinel cell-walls and (illed with secrelory products, Usually there is
onhy e single cell row benealh the gland. The hairs of type A are very
lomg, aned those of type B have relalively shorl and broad cells with
somewhal mueilaginons conlents,

the glandular hairs have o somewhal devialing appearanee from Hhose

TAXONOMIC IMPORTANCE
Combinations of Hair Types in Taxa

The havirs of Tvpe A cecur in all Bxonomie groups presented in Table 1.
Their structure is the same in all taxa, although the length is vari-
able. The hairs are usually belween 006 and 00 mm long, only in &,
vestita (section Poterfm) and in the genus Benceontio do they reach o
length of 1.2—1.6 mm, Especially in 5. ecstipodate the hairs are con-
sistantly lomg. The presence of This hair type sceordingly cannol be nsecd
as g laxonomie characteristic. bul the density ean have some baxonamie
importance, viz. in the Sanguisorba minor complex and related species.
see below,
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The hairs of Iype B oare absent in the monolvpic seclion Agrintondoides
of Srmgprisarba subgenus Poferivm, and oceur extremely sparsely in the
maonoly pic genus Sarcopoteriom, but they are found in all sther groups.
The oceurrence of the glandular hairs of type Cis common o the Two
taxa moenbioned: moreover, ”IL‘I\‘ are reshricled (o these faxa andd -
eutly replace the hairs of lype 13 The microscopic glindular hairs ol
fxpe I3 are alse lacking only in these two taxa.

The branched hairs ol lvpe I occur in the genus Sorcopedevivin and
in two species of Sangoisorbo subgenus Deadriopoteriim, In the third
species of this subgenus. S maderensis, no branched hairs have been
chserved in the limited material studied.

The other subgenern of Saegeizarba and the genus Bencomio have
Lhe same hair ypes, viz. A, B,oand D,

Variation within the Hair Types

The appearanee of the hairs of each bype is usually rather similar in
1*"""1"1"" tiexa. -“l‘ru‘]l]i' {Ji"'i}lli"“ EH.I'\ ]'I‘["{']'l tl]"l-hl."l"'.'l_"ﬂl, h"\\'l,"'l.'l'r., '||'|I|i|||;'ﬁ' i.!'l
the genus Bencormio, where the haivs of Ivpe A are distinetly longer than
in other taxa (5, pestita excepled), and those of type B often have shor-
ler cells than normally, although this short-cefled tvpe oceurs also in
the seclion Mareetello of Sangeisorba. The haivs of vpe 1 in Beneomin
consist aof o single cell row, ollen with smaller eells upwiards and n
small gland not or only slightly broader than the cells of the row and
generally indistinetly multicellular,

The hairs of type 1 in Sangaisorba section Marcetefloe can also be
distinguished from those of this Ivpe found in the other subgenera,
They may be deseribed as intermedinie belween the latter and those of
Bencomin, Furthermore, the hairs ol Ivpe U o Sengaiisorboe seclion
Ayrimonioides and in the genos Sareopolerinm are somewhal dilferent
in lengih and appearainee, Iy the latler HeNus thee Tl belween Iy (.
s type Bois diffuse, In section Ageimoenioides Uhe gland is always pre-
sent on the hairs of type G bul the cells of the stalk cccasionally have
“rhain structure” (Fig, 1 G) and thus there seems also (o he relation-
ship between the two hair types in this group.

Speculatively, it might be possible that type A and type B oare the
original hair tyvpes, From Lype B the evolution has probably proceeded
to gland Bairs of Lype Coand possibly further 1o variants of lype 1) with
astalk of o single cell row._ as in 8. exstipulaio, From this type the devel-
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opment should have gone o the vpe in subgenus Dendeiopeteriom and
to the more differentiated one. Le. the one i seetion Poferivm. More
probable is. however, that the hairs of type D have developed indepen-
dently. Finally the branched hairs of type 12 may have developed (rom
type B More penelrating studies of the indoumentom in relaled genera
in Africa ond 5. America could be of importance in solving such phylo-
genetie problems.

Disteibution of the Hair Types in Seclion Polerinm

The more penetrating analysis ol (he pubescence in section Poterinm
(Table 2| shows thal hairs of lype A are absenl in S0 erefica, and of
Ly e Bin & filiformis, 'F]IL'I'!.' occur in all other taxa, although those off
Ly pe Aare lacking on the stem of &N, lederiffora and S, minor S50 ripi-
cola, and Those of Ivpe B on the leaflels of S lateriflora, S, minor ssp.
mruricale and S, pestite, Hairs of type D have been observed in all e
species, However, Lhe density and distribulion on stem, petiole and leaf -
lel are variable. Thus hairs of Lype A are very sparse on the stem, excepl
in AN, pestite, where they cover the lower parts entirely. sueh hairs ane
dominant en the petioles in 5. pestito but ocear alsa in 69 and 39 per cen
of the studied material ol S, ancistroides and 8. fiteriflore respectively,
although ralher sparsely. Hairs of lype B dominale on stem and pelioles
aof &, beteriflora and oceur also moas much as 70 % or more of 5. mrner
ssp. minor and ssp, neagrolii, although ool densely, Hairs of bype [
are characleristic of 5. encistrofdes, bul were also lound £ sparsely in
70 Yo of the studied material of the subspecies of S, minor, except in
ssp. frrsioear pere with valoes bebween 30 and 500 %,

Conclusions

No laxon can be distinguished by the oceurrence of any specilic uar
Lvpe. However, two hair types, Cand 12 have a very Bimdled disteibuotion,
Thus type I (brounehed hairs) has only been [found in Seecopoteriim
and in two of the three species of Sungaiserba subgenos HDendriopote-
rivny, Type C s restricled 1o Soreopoferivm and Sungeisorba sechon
Agrimaonioides, where it apparently replaces ype B

Lo Seenguigorbo section Polerinm the qualitalive differences are few,
Type A does nol oceur in 5, cretiea, nor does tvpe B in & filiformis,
Other differences are quantitative, Thus, S, pegtila differs from other
Laxit by the density of hair type A and S, faferifiors by bype B, although
the dilference is nol greal in this respect {rom forms of 5, minor sspp.

st Motieer, vol, 121, (608
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miner and megnedif, Glandular hairs of tyvpe D ocoar densely in 5.
uncistroides, bul are found £ sparsely also in o variably high percentage
of the other taxa, The varvialion in pubescence in the Sanguisorha niinor
gronp Follews o similare paltern as the varialion of most olher morpho-
logic characlerislics and only combined with these can the hair bvpes
and the densily of hairs be used in the taxonomie treatment.
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Brief Articles and Reporis

Notes on Filago vulgaris Lam. (F. germanica)
in Scania, Sweden

ABSTRACT. A new locality of Filego mlgaeis from Gabeljung in the
parish of Girdsliv in Scania is reported. The species hos hecome very rare
in the provinee. The chief reason for this is that the ecology of the previous
Incalities has changed and that many suitabde localities disappear inoconse-
gquence ol the agricultural ve- inigation taking place in recent time,

Filago volgaris Las. (F, germanica L. non Heps, Fo eanescens JoRbas) is
a apecies which now stands on w limil of exlinelion in Scania, the only
provinee in Swoeden wheee il has oeenrrved regolarly. Anedher species of the
same. geoap of Filagpo, vie, £, lateseens Jogpax (Fcapicnfota G, B, SMIT0 nom.
provis. b, oeeurred in Seania previously, 18 is pow extinet, According te H, W
MARCE (Bot. Notiser 1958 p. 1204 il was secn the lost Hme in 1927 al "Svina-
erga Boackar” in the parish of 5. Mellby in eastern Scania. 10 had o disteibation
similar to that of &, eafgoris bot owas more vare, The distribulional similarities
of the two specics are probably connecled with their similar ecology, The
decline in their occoreences has probably the same ressons and has been
almost simullaneous in fime, though the varest species s become extinet first

Fopnlgaris was repocied Trom Seania thie sl tme by LEcHe in 174 15y,
Vet, Akad, Hoodl 1744 ppe 260 —2851. He (oo e species sl THEilsinghorg,
“oren bauckor utem Helsingborgs kulleport™. Sinee thal e il has been
reported from aboul 40 different localities in the provines {(ef, the mapl. Al
laealities exeept one somewhat dulions report (fvom Hoor are confined 1o
arens near (o the eoast, The localisation of some of the older findings may
sometines be inesact because of The incomplete reports. Inomest localities the
speeies has been seen only onee ar for o few subsequent yvears nod Hen il has
disappeared, Bul in some loealities it has been obseeved foe o eonsiderabile
time, viz. Nvhomnskage in Broonby 1926—1958; Ven 1884—1917. Svarie in
Balkikery 1824—1882, Stenshuvod [866—1925, The species is often irregular
in ils oecurrence, [noone vear it may be common in o locality, the next vear
it 15 very sparse or has disappenrcd aned then il can e refound some yoears
fater in the same place, o vpe of meleorie occurrence. The speeies hins been

[Hod Nabjser, vol. 121, 1sE
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|"i.',:. 1. The disteihution al F“Hﬂﬂ iﬂlf_rf'irl'-'i Loast, 1 Sennin, Sweadon, Dols t‘|'|jn‘"u'tl|.
Fisedinigs - aller 1900, ane rimgs fndings before P00 The vene ol e lest knoewin
finel has been indieated. For one locality (Dviond mo vear wis availalsle

reprrted Frome aboul 200 localities during this century, In the kst byvenly yenrs
it is kndewn from enly five localities, although the provinee during (his time
hisis Dien flovistically thoroughly investigated, From these Tigures il is evident
Hunl the known localilies of the species have decreased in number rapidiy in
recent years. Aveording te oo statement by G Wacesrre, Berling the same
fendency holds troe in Central Europe,

In Seania I, pulyaris renehes the nocthern limit of dts digtribotion in Earope.
It has probably never been o eommon species in the provinee, 1 is hardly
possible to decide whether the Scandan population has been stable within the
provinees with only seasonal Nuetvations depending i external factors or il il

Bt Notiser, vol, 121, 1968
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has had 1o rely on o 3 ocessional supply of dinspores from aleond  Toe its
exislence.

The species grows.on dey, sandy or geavelly ground in a & open vegelalion
i fallow Tields, hillsides, and grass-fickds. Tt also oceurs oo disturhed and
vudera] places, Some of the Scaman localities are ol s latler fypo, viz,
Lund 1851 (Svivexs, Skanes Nalur 1952 pp 22340, Hogamis 1958 (RicEsmax),
Malmé 1912 (GeEwrz, Bot, Notiser 1913 p. 18], The speeies was Fonnd in a new
locality, o grovel-pil, last summer by the aulhor, The locolity is situated al
Gabeljung in the parvish of GicdsEiv, Aboul one hundred specimens were seen,
The new loeality is situsded within an ares where the species seemis o have
fined o dbistribution centre in the province,

This Kind of localities are depending on o cevtain cleariog il Tuenee mainly
from man in order o keep the vegetation open. 11 they are left alone which
now take place very often the vegetation will soon be foo dense foo allow
plants like & owulgeriz to thrive, Many fields and hillsides have now also leen
afforestated. This recent change in the exploition of the land is probably the
most important factor cesponsible for the rapidly decreeasing distribuotion of
F. onlgoris.

The distribution map of F. osulgeris s maindy hased on reports in the
archives of "Skines Flora™ at the Institute of Svstematic Botany in Lo,

ORr1an NiLssow

“Sporomorphae”™ and “Trophomorphae’
Terminological Contours

The inereased amount of pollen and spore research has, fo., entailed Lhe
esfablishment and swill growih of o "new” bhranch of science, palvnology,
sometimes referred to as sporology.

With regard o many charaeleristics such as size, wall  (sporoderm),
chemistey, plasma organellae  (as far as investigaled) sporomaorphs
{pollen grains and-spores sensu latol are often very unifornn amnd, paradoxieally,
at the same Hime often extremely diversified. The uniformity makes them
exiuisite objects in comparalive research by means of specinl methods, eg.
electron microscopy, Their diversity on (he other hood, can make them serve
ps “fingerprints” in the idenfifieation of the plants which produoced them
Pollen grains and sporves, particularly certain parts ol their resistant walls,
Bave probably o wider disteiltion, both i tioee and space, than any olle
hiological objects. They are nob necessarvily bound o special units or sulumits

of the plants, They thus constitule o very minube part of the p-genecalion in
such mosses as Polytrichom. With regard 1o the male gamelophyie in the
flowering plants, c.2. Narcissas, conditions are different, Yel the sporomorphs
in these (wo disparate genera have eertain gross characteristics in commaon,

Nor does the lrophic stolus of the plants have an apparent infloence apon
thie sporomaorphs. The pollen geains in heterotrophie plants, Halanophorn,
Cgnomoriem, Orobencle and Bafflesier, 1o lake bt o few examples. do not in
principle deviate from those in autolrophic plants. Tt may be added. as o mere

ot Notiser, yol, 121, 1068
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curiosity, that pollen geains from a specimen of . Plastago Taoneealute, more
than three Feel high, growing on the mardon of the eraler of an extinet voleano
in Curepipe, Manrviting |ERpraas s, DOGG (5) [, were as large (diameter 26—
S8 oas those of “ordinary”, Le, moch smaller, specimens from Scandinavia,

[0 the lower plants, algae fongi, cte, the condition is more inbricate, IL may
nob b insuperable. though, Lo exteael, alse here, characleristios separabing the
“sporomerphs” Trom the “other parts of the plants”. Shorl and trenchant, in
order o avoid & lengthy explanation: the former are chieflv concerned with the
reproduction. They are, as a role. small, agile, or easily iransported. The latter

are lorger, vsually neither agile nor adapled o locomotion (except ensily dis-
trilded diaspores ote), They are ehiefly connectad with the livelihood, the
nonrishment, of the pants, In eontradistinetion o the sporomorphs they can be
referred toas “trophomorphs™ (Greek trapfan, food, that which feeds|.

In tnxonomy deseriptions of higher plants aee alost exclusively  Dased
upon the lrophomorphs, e, gametophytes and sporophyies in Hie mosses,
sparaphivies in the Nowering plants, ete. Why oot et the sporemaorphs aciquoire
the sigmilicance and credit they justly deserve? The same may he contended in
motphoelogy, In oecology, including  palacobotany, the sporomorphs are in-
creasingly exploiled or resorted o in their capaeily of goide-Tossils and/or

indicators of plant and climate history through the ages.

A lentative ennmeration of “morphoe” would perhaps be as follows: abio-
morphae, biomorphae: zoomorphae, phyvtomorphae: (rophomorphoe  (chizo-,
phivilo-, sylo-morphae, eteg and sporomorphac.. The lnter can be elassified
aecording (o the NPC-svstem o in other ways, To these groups ean he added
palvnomaorphae, spore-like hodies incertae sedis. This lerm is nol new: it has,
i been used i geologicial and/or palaeobotanical context,

Fraom this eollecation, e il superfluoas or nobo at least one point of some
significanee seems o emerge, vie the logieal Hmitation of the main demains
and precinels of palynology, amd “non-palvnoeloge ™,

G, ERDTMAN
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Utmdir ke lse

Professor Nis Hycaspew, Uppsala, hae av Rongl Fysiografiska Satlskapet
i Lund tilldelats Linpéprisel @ hotanik.

Fria transoeecana resor

haor av lungl, Fysiografiska Sillskapet @ Lund iilldelats

professor Emg Axenperc (Or deltagande i den 11 inl botanistkongressen
1 seattle, USAL for dverlageningar rorande vesistensforhadl luwden, samt Toe bwe-
sih vid den amerikanska genbanken fir vilda polatisarier.

fil. mag. Gux Bomes for fortsall inventeving av floran 1 Libyska Oknens

LEFLE Sk g

I . Wahlbergs minnesfonad

houngl. Velenskapsakademien har war P Fo Wahlbergs mimnesfond  atdelal
elt hideag pa kee G400 G intendent COve Ausisons (O en botanisk stodieresa
il USA imkloderande bla, deltagande i botamsthongressen 1 Seattle

Bat. Notisoe, val. 121, 1S



Botanisk litteratur
(Botanical Literature)

HEciisceEr, k. He Flors Tranica Flora des lranischen Hoehlandes und
der mmrahmenden Gebirge, Persien, Alghanistan, Teile von West-Pakistan,
Mord-Trag, Azerbaidjan, Torkmenistan, Fase. 16—57, 1966-—88. Akl
mische Druck- u, Verlagsanstall, Grae, Ausirin. Price per 16 ppe 85 38— (DM
Bh—. U5 51500,

Sinee the previous review of “Flora Iranica” in this journal [Bot, Notiser
T2000 . 1867 ] another 42 Faseicles have appearved, each comprising one family,
Albogether more than 1230 species are leeated, The size of the fascieles is
much varving, and no less than 21 conlain one o two pages only. Many Cami-
lis are represenbed in the aeen by oo single species (eg., Plolaracear, Panica-
cee, Aguifolioceae, Ehenoeear, Myrlaeene, Logandeceae). Beomsoen  himsell
i= the wuthor of mast Faseiclos, It he has managed to geb several collaborators
in Vienna amil other parts of the world,

Among The somewhal Lirger Gamilies treated we find  Popaveracene (hy
Jo CULLEN) with 7 ogeners and 48 species. [s largest genus in the area is
:JHJ'"H"II'P' with S0 species, 8 ol which are endemice, Fofoacea I'hjl. GG Towss-
X is practically entively represented by the genns Hoplophglliay (26 spps.:
12 eridemiest. feentinnacede (9 geners, 46 sppol s beeated Dy F Sciisas-
CrEma: Lovgest genuas is Geatfane, and i is ndeworthy that of ils 25 species
in the Florg Ivanich arca only 4 are endemic, Comparable figures are fooned
in Sarvifrage, which with 21 species and 4 endemics (2004 makes up the
minjor parl of Sarffragaeeas (e B SeaONBECE-TEMESY L Even more striking
is fgpericim, the only genas of Gulfiferae (by N0 KB Bopsox | in the ares.
O s 21 species onldy 2 are endenic

Podggonoeeae (by RECHISGER und SCHUMAN-CZEIRA) Forms a sizealile fascicle
(88 ppebe There are 12335 species belonging (o 8 geners, lacgest of which are
Polggosrirm (53 spp: 18 conbemics) and Reoerex (264,

The twe Llargest Faseicles will attract much atlention Trom laxoenomisks and
phiviogeographers. One of them deals with Soeraginecens (281 ppe 46 genera,
AbE sppat, omed presenis the results of 1L BEsL’s very cavelul stodies o the
gross as well as detail taxonomy of the family, Eheefiocrear is not freided as
a sepurale family bal included as subfom. Cordisideae and Ehreetiordeene.
Many gencen show a high degree of endemisim, e.g.. Heliotropinm (T4 40) and
Chnaseme (D9 32y, The pencran Mattiostrem (25022 angd Poareaearpom (16G:9)
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are of special phytogeographical interest, having more o less prononeeed
cenbres within the area.

The largest faseicle freats Croeiferae (372 pp. 126 genera, 476 sppe) with
RECIisGER and 1. HEDGE as main authors. Many of (he genera are small,
ad nee Bess than 66 genera are cepresented by o single spectes, Several of these
are widespread weeds, whereas others are phytogeographieally more i

sl -
ing. Thus there are 11 emdemic monobypie geners, vie Paewdoforfiegni,
Aconthocardamon, Brossardio, Cyphocardamuo, Stranssiollo, Afgssopsis, Pyro-
midiverm, Micrantha, Serdana, fielsiocharis, and Nestartiicar o, Seven or eighit
of these are represented in southweastern Leang an area with some sigoilicance
ws an evolutionary centre within the Family.

The largest penera of Croeiferae are Afgssom (3629 and Ergsimom (41 25),
OF special interest is the nearly endemic genuos Psemdocomeling (7: 7] wilth o
pronouneed centre in SW. lran. A poemenclatural detail may be mentiomed in
this conneetion, Psewdocameling ceanpylopoda was orviginally  published s
Cocldenria campylopoda Bonss, & Gavea, and the aulhors gave as o synonym
“Prewcdocameling campglopodn Borxas, & Gavea in B This does nod eon-
stitute wvalid publication of the latter combination, since il was nol aceepied
by its authors and mervely meontioned as o syononym (Article 34 of the Tuler-
milional Code of Bolanical Nomenclature), I secems thal the valid combination
under Prendeeameling 1l remains o be done. amd T leave the matter to fhe
editor of the flora:

Seane: imconsistencies in author cilation may be pointed oul. The follewing
examples will illustrate the point,

. 1hd: Algssem doagsyeorporm STEPH, ex, WiLLm in L.

[ 224 Petracme gquedricorne (STEFH. in Winnn, | Bae, — Basionyo: Fegasf-
maenn qudricorne STEPH. in WiLLn,
[ 295: Ergsimum fencanthemam (STeErn) B FEDTSCH, Basiomyme: {hei-

raathns leucantiwmom STEPIL in WILLD.

fr. 24 Forwlorio contortuplivela (WiLLp.) 00 Ko Scnoie — Busionym: o fei-
ragthus contertuplicatuns STeen, ex, WinLo, in Wienn,

[ &31: Arabidopsis puamila (STEPH.D N, Boscen — Basionvm: Sisymbrivm
pirmifnm STERH. apud. WiLLD,

All these species were originally published in WiLLpEsow's Speeios Planla-
vt s 1 (1800 ). The epithets attribated o “STEPL" merely appeared in syno-
vy, although WintneEsow adopled the same epithets, g, under Ergsiram
gqudricorne, WiLLnExow gave the synonym “Sisgmbeivm guodvicorne STE-
pras. in BELT Clearly the latter name wos nol validly published, and Uhere
aree no reasons o cite the basionvm otherwise than Ergsimoam gquadricorms
WiLLty, The same holds troe inoall cases guoted above, even 07 the wording
CSTEPH. ex Winen” mayv seem admissible in some eases (bul nol “STErn. in
Wit "1 D all later eombinations “WiLen,” should be eited as the pame-
bringing aulhor,

The targer fascicles are provided with illustrations in vavions technigques.
vie, peneil drawings, ink drawings, and photographs in black and white and
even soma in colonr (Boraginaceae), The qualily varies constderably, and gen-
erally the dreawings are o be preferced. Especially those of (he last [aseiele
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(rueiferae) are exeellent, and it s 1o be hoped that Cutuee emmssions will con-
tain many more drawings of that standard, Aceomponying the ey 1o genera
in Cruciferoae there are numerous drawings of frots, providing an excellent
wigl in the jdentification,

Five years have elapsed sinee Uhe publication of Flora Trapiea was starled,
amd abwowt one (ifth of the species-have now been treated. This woald seem
to indicate @ pericd of another 200 vears for compdetion of the (lora. There are
reasons bo lake a more oplimistic view, however, and to predict o more rapid
publication role, Even the laxonemie difficullies presented by the large fami-
livs Leguarinosae (Asfrogefusth and Compasitae (Cousinga!) will no doobit e
overcome suecessfully by RECHINGER amd the entire greal undertaking will
b Bremght fo o happy end. With this magnum opus Professor RECHINGER is
doing an immeasurable serviee (o contem poraneous and  fofoee hotanists.

BERTIL NORDENSTAM

SHETLER, STaswyy G The Komarov HBolanical Instituote 250
Yoears of Russian Bese h. — Smithsonian Institution Pres<, Washinglon, DG,
EGT. NIV, 240 pp. with two maps and numerous photos. Price 8545,

Some of the cultural and seientific institutions founded by the czars in 51
Petershurg have survived in modified form antil present time. One of them,
the Pharmacentical Garden (Aptekarsky Ogorod) was founded by PETER THE
GREAT in 1714 on an island in the Neva Delta, chiefly for the purpose of
supving medieal plants and prodocts (o his arooy, This insbitulion was a
Fforerunner of the Botanieal Garden. estabilished in 18230 The Garden passed
fromm one jurisdiction to another and changed names accordingly until 1931,
This vear the Garden ane the Botanical Muoseum of (he Academy of Scicoces
were merged into o single institution, the Bolanieal Institute, within the frome-
worle of the Aeademy, The Musewm, established in 1835, was an outgrowith of
the botanical collections i the old " Kunsthammer™ — o gallery of arts and
Curios founded by Cemr PETER in 1715, In 184 the Botanical Dnstitule was
agned in honowr of VoL Kosanoy, distinguished hotanmist amd editor-in-chief
of the “Flora 85.5.1.7,

The RKomaeov [onstilile, silualed aear the conter of Leningrad on the samae
islandd os Crar PerTen’s Aplekarsky Ogornd. is now the leading centre of the
Soviel botanical research with vast resources: o staff of ca, 700 persons (in-
l'll.]:‘il]i.{ ca, M) seiendisis), 24 1'II:|Ii|:|' lalmweabories, o livge greenhouse and oul-
door gaeden complex, o 450,000 -volume libeary with some 2,000 domestie and
A0000 foreign journsls amd serials) and o herbariom owith meacky 8 miallion
speCiinens.

After a short outline of the founding of St Petersburg and o personalized
deseription of modern Leningead, the author ells the story af the Kemaroy
Institule amd ils predecessors, which at the same time is the story of the major
paart of HRussian bolany. Biografical noles on the divectors (especially Vo L
hosarov, B A Kerwer, B K. Scmscukis, YV, Fo Keerevicz, Po A Banaxow,
and AL A FEODOROY) are included in the text There are also detabled descrip-
tions of the pre- and post-war organisalion and e reseaveh aetivity in the
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varions departments, A very oseful section s the enmeration of the serial
publications of the Institute and its predecessors,

The author, active in the North American Floen project, has paved special
allention o the “Flora 55507, e most oulstanding tnxoenomic schievement
of the Romarov Institute sl the Bossion botany down o the present fime,
amdd gives an interesting account of the background, history, problems andd
general significance of this gigantic prdaject,

Before o concluding chronologieal table of significant events the suthor dis-
eusses e national
ool ils inkellectual

Maost of the facts given in this hook has ne doubt been published earlier in
Bussian books and journals, I is. however, of great values that they now are
availalbile alse lo those holunists whe do nol rend Lhe Bassian angoaoage,

and international role of the Institule aml gives his opinion

RURT LIxpisERG

Wagnraw, Co W Essavs on Form in Plants Manchester Univer-
sily Press, Manchester 1969, X1V, 53989 5. mar 30 Fig, (52 Teillig.), Preis geh,
A sh,

Professor emeritus G, W, Warpeaw, Manchester, hervorragender Re
der Pliansenmorphogenese, hatl in dem vorliegenden Buche 30 Aufsiitae
samunell, die cr 1941966 in verschiedenen Bichern und Zeilschriften ver
il Tentlielt hat, Thr Inhall istoalso selon belkanni die Aufsilze simd Fast un-
verimder! nengedruckt — uned wch kann mich hier aol einige lormale Bemer-
kungen beschriimken. Einige lateinische Namen sind leider misshandelt worden.
et Adegopodinm podogracie (S0 180}, Ngarphoea mieeenthea (50 198 und
Cryplogramnie crispe (S 3290 slall Ae. podagrario, N miermitlo und Cryplo
girapna erispen T dieselbe Sehreibwerse auch im Stichworlregister vorkomml.
kinn es sich koum wm Drockfehler bandeln: Welter kaon man sich fragen,
wirum einige unscharfe und skizgenhafte Pigoren (28, Fig. S 5 90 und
Fig, 4 5 217) o michl reingezeichnet worden <ind.

In dem nengeschrichenen Einleitungskagitel gibt der Verfasser eine U bersieht
ither die Entwicklung der Pllanzenmorphogenese seit 1796% wnd cinen Bericht
iilver seine cigene Titighvit. In dem cbense neaen Sehlusskapitel sucht er die
kitnfige Entwicklung inmerhally seines Faelwes vornusznsagen.

e nengedrockbon Aufitee sind arspringlich in etwa 200 Biichern and Zeil-
schrilten ersechienen, von denen conge o den Bibihotheken der botamischen
[nstitnte michl immer uginglich sein dirften, Es istodaler sehie wertvoll, doss
die Aretikel noun in einem cinzigen Band gesammelt sind.

kuwr LasprErs
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