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The Genus Galaxaura from Japan
By

TAKESI TANAKA

With Plates XXXIV-XLYV.

After the establishment of the genus Galaxaura by L‘AM‘OUR‘OUX (1812)
it was divided into three sections by Drcaisxe in 1842, namely, Dichoto-
maria, Bugalaxaura and Microthoe. Afterward J. G. Acarpu divided the
genus into four sections, enumerating eight species and five doubtful ones
in his ‘‘Epicrisis’’. These four sections are Alysium, Eugalaxaura,
Mierothoe, and Dichotomaria. The first monographic work, < Floridé-sligtet
Galaxaura’ was done by Kseunamax in 1900, in which he divided the genus
into nine seetions (Rhodura, Microthoe, Papulifer, Eugalaxaura, Heterotri-
chum, Brachycladia, Vepreculae, Laevifrons, and Dichotomaria) and
enumerated 62 species. Of these nine sections, five were established by
Koeruman. The section ‘‘Brachycladia’ was considered by SONDER as an
independent genus and this view is adopted by Dr Toxt in his ‘‘Sylloge
Algarum, Vol. 477,

In 1917 Howg reported that the ‘‘Cameratae’” structure pointed out
by Koerrarax is characteristic of the tetrasporie individuals of G. obtusate
Liamx,, while the ‘‘Spissae’” structure is constant to the sexual ones of the
same species. Next year, Howr® again reported that similar relations
existed between several other pairs of groups hitherto considered by
KoeLnaax to be independent sections and species. For instance the species
of section “‘Vepreculae’’ of KJmLLMAN represent the sexual plants, and
those of section ‘‘Brachycladia’’ the tetrasporic plants of the corresponding
species. And group Rhodura is made up of tetrasporic plants whose cor-
responding male and female plants are to be found in groups Mierothoe
and Bugalaxaura of KJELLMAN,

Of course cultural demonstrations are needed in order to settle the

1) M. A. Howg, A note on the structural dimorphism of sexual and tetrasporie
plants of Galazaure obtusata. Bull. Torr. Bot. Club. Vol. 43, 1917.

2) M. A. Howg, Further notes on the structural dimorphism of sexual and tetra-
sporie plants in the genus Galaxaura. Brook. Bot. Gard. Memoirs, Vol. 1, 1918.
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question definitely, but nevertheless Howk’s supposition seems to the writer
very convincing, from having already observed the structual dimorphism
of the sexual and tetrasporic plants of G. falcate KseLri., G. papillata
Kserio. and others. But at present in treating this genus it is almost
impossible to establish a new classification instead of KJELLMAN’s one.
Therefore in the present paper the wuriter has for convenience followed
KoeLnMAN’s monograph in enumerating 23 Japanese species,

The present study was carried out under the guidance of Prof. Y.
YamADA as a graduation thesis. The material used for the study belongs
mostly to the herbarium of Prof. Yaymapa many items of which have been
compared by him with the type specimens of KJELLMAN preserved in
Upsala, with the berbarium of the late Dr. K. Oxamura and the present
writer’s own eollection.

The writer wishes to offer his best thanks to his teacher, Prof. Y. Yama-
pA of the Botanieal Institute of Hokkaido Imperial University, who gave
most valuable suggestions and kind encouragement. Thanks are also due
to the late Dr. K. OxamAUA, who gave permission to examine his herbarium
and allowed me the writer to use his libraries.

Key to the Sections and Species
Secetion 1. Rhodura Kjennman

Frond cylindrieal, villous, hirtous throughout the whole length ; medul-
lary tissue consisting of rather thin (colourless) filaments, entangled loosely
in an irregular manner; assimilating layer composed of long and short
assimilating filaments; only tetrasporangia known.

1. Frond with only long assimilating filaments........ G. rudis KIELLM.
2. Frond with long and short assimilating filaments.

A. Long and short assimilating filaments in obvious alternating trans-
VEISE ZOMES + oo v e eie e e oo G. subverticillata KIELLM.
B. Long and short assimilating filaments evenly distributed over the
whole surface of the frond.
a. Apical cells of the short assimilating filaments larger than the
basalones .............. ... ... ... G. fasciculate KIELLAM.
b.  Apical cells of the short assimilating filaments smaller than the
basal ones.

i. Short assimilating filaments composed of 2-3 cells; long
assimilating filaments not branching ...................
............................... G. fruticulosa KJIELnm.

il. Short assimilating filaments usually composed of 2 cells
only; long assimilating filaments often branching........
.................................. G. delabide KJrLLM.
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Section 2. Microthoe DcsnE.

Thallus terete throughout the whole length, but often complanate
above; medullary tissue consisting of dichotomously branched, loosely
entangled filament; assimilating layer forming a compact parenchymatous
tissue, composed of 3—4 layers of cells; epidermal cells flattened, often
bearing assimilating filaments; only sexual organs known.

1. Frond glabrous, assimilating filaments usually wanting; central axis

quite free from Hime . . ... .. ..o i, G. pacifica TANARA
2. Frond almost glabrous, assimilating filaments very short and scarce
and not evenly distributed ............ ... ... G. glabriuscula KIELLM.

3. Assimilating filaments evenly distributed over the whole surface ex-
cepting only upper complanate portion.

a. Branches subregularly dichotomous or often wmbellate; internode

rathershort ........ .. ... ... ... .. ... .. @G. cuculligera KIeLLa.

b. Branches regularly dichotomous or very rarely umbellate; inter-

node rather long, and diameter of segments nearly equal ........

........................................... Q. elongata J. Ac.

Section 3. Papulifer Koenr.

Frond eylindrical, regularly dichotomous, often tapering toward the
apex; central axis consisting of rather thick, loosely entangled filaments,
quite free from lime; cortical layer consisting of loose parenchymatous
tissue composed of 3 layers, cells of outermost layer obeonical or pyramidal
in shape, bearing single or two rounded papillae. ... .. G. papillata KIELLM.

Section 4. Eugalaxaura DcsxE.

Frond fragile, glabrous, furcate and decompound with proliferations;
assimilating layer comsisting of separable, moniliform cells; assimilating
filaments wanting ; central axis consists of loosely entangled filaments; only
sexual organs kmown .......... ... oo G. fastigiata DesNE.

Section 5. Brachycladia Soxper

Frond regularly dichotomous, usually complanate, stipitate; stipe
terete; assimilating layer consisting of parenchymatous ecells connected
closely with each other; assimilating filaments commonly long elliptical or
obovoid in shape (very rarely cylindrical), provided with well developed
chromatophores; tetrasporangia on the assimilating filaments with short
stalk.

A. TFrond divided into subeylindrical stipe and complanate leaves ......

................................................. ARBORESCENTES

1. Terminal cells of assimilating filaments commonly rounded.

a. Arborescent, stipe long, branching at narrow angle..........
....................................... G. faleate KyELLM,
b. Frutescent, stipe short, branching at broad angle...........
...................................... G. arborea KJELLM.
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2. Terminal cells of assimilating filaments usually apiculate.........
........................................ G. apiculata KaeLrM,

B. Stalk and leaves not clearly d1st1n0ulshable lower portion of the leaves
subterete .............. e e e FRUTICULOSAE
.......................................... G. clavigera KIrLLAM.

Section 6. Vepreculae KJrLLar

Frond complanate or subcomplanate, regularly dichotomous; stipitate;
stipe terete; assimilating tissue consisting of ecompact parenchymatous layer
bearing one-celled (very rarely 2-3 celled) free assimilating papillae; only
sexual organs known.

1. Frond almost cylindrical, often articulate....... G. articulata TANARA
2. Frond complanate or subeanaliculate.

a. Branches irregularly dichotomous or sympodial .................
............................... G. Kjellmanii WEBER VAN BOSSE

b Branehes regularly dichotomous. '
1. Arborescent, stipe long, each epidermal cell always bearing a
papillose proeess ........ ... ... G. hystriz KJELLM.
2. Arborescent, internodes rather long, epidermal cells wanting
papillose process excepting near the opening of the anthendlal
coneeptacle ....... ... ... i G. elegans TANARA
3. Internode rather short, very wide (3—4mm) ................
....................................... @G. latifolia TANARA
4. Frutescent, stipe short, epidermal cells not always bearing a
papillose process ........c..o it @G. veprecula KIerr.

Seetion 7. Dichotomaria DesNE.

Frond terete, caulescent, regularly dichotomous, distinctly articulate;
segments swollen; cortex consisting of a parenchymatous layer and
assmnlatmg ﬁlaments medullary tissue consisting of rather thin entangling
filaments,

1. Assimilating filaments eons1st1ng of funnel-shaped epidermal cells and

eylindrical stalk cells ....... ... i, CAMERATAE
............................................. @. robuste KIgLvm.
2. Assimilating filaments consisting of two parenchymatous layers......
....................................................... SPISSAE

................. e G obtusata (Sonanp.) Liamzx.

Enumeration of Species
Galaxaura rudis KogLovan
Pl XXXTV, fig. 1, and Text-figs. 1-2
Floridé-sligtet Galaxaura (1900), p. 43, tab. 2, figs. 1-9, tab. 20, fig. 11;
Dz Tont, Syll. alg., vol. 6 (1924), p. 109; OramUrA, On the mar. alg. from
Kotosho (Bull. of the Biogeogr. Soe. of Japan, vol. 2, 1931), p. 109.
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i
Fig. 1. Gdaraura rudis KJELL.\;.
% 1.

Frond eylindrical, 2-4 cm high,
1.3mm in diameter (not counting
assimilating filaments), conspicu-
ously villous, caespitose, more ox
less irregularly dichotomous or
rarely umbellate ; segments 2—4 mm
long, obtuse at the apex; medullary
filaments running very loosely,
about 13-18u thick; supporting
cells at the periphery not well de-
veloped or wanting; assimilating =
layer consisting of only long fila-
ments, encrusted with lime; fila-
ments about 2.5 mm long, composed
of usually more than 15 cells and
often ramified; all cells of filaments almost similar, about 554 long and
18-21u broad, having well developed chromatophores. Colour reddish
brown but dark reddish brown when dried.

Japanese name. Husa-garagara.

Hab. Kbt0syo, Kwasydto, Formosa. Growing on rocks near the low-
tide mark,

Distrib. Friendly Islands, Pacific Ocean.

Recently Oxanmura reported the occurrence of this species in Kb6todsyo,
Formosa, but he did not touch the anatomy of the frond of this plant.
Our plant agrees very well with the description of Komrrman (Le) in
habit. But in them the supporting cells are very small or sometimes want-
ing, and the basal cells of the assimilating filaments are smaller than those
in KgeLnan’s figures. Otherwise, however, the specimens at hand show

Fig. 2. Galazaure rudis KIELLM.
Transverse section of the frond. %75,
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so close affinity that they have to be considered identical with G. rudis
KJeLLmaN.

Galaxaura subverticillata Koerroamax
Pl XXXIV, fig. 2, and Text-figs. 3—4.
Le, p. 48, tab. 3, figs. 12-14, tab. 20, fig. 17; BorerseN, Mar. alg. of the

Danish West Ind., vol. 2 (1916), p. 92, fig. 97; Hows, in Britton and
Miispaven’s Bahama fl. (1920), p. 558; D Toni, L c., p. 113.

Fig. 3. Galavawra subverticillata
KJeunM. xea. L

Frond 3-5 em high, coarse, cushion-
shaped, regularly dichotomous; inter-

nodes cylindrical, 0.8-15mm in dia- Fig. 4
meter, of variable length but usually Galazaura subverticillate KJIELLM.
short, seldom exceeding 1 em, often con- Long and short assimilating fila-

ments issued from the same sup-

stricted at the base; medullary filaments
porting Cell. x217.

about 12-18u thick, ramifying rarely,
entangled in an irregular manner; supporting cells at the periphery well
developed, quadrangular, about 40u in diameter; both long and short
assimilating filaments alternately verticillate, especially at the upper part of
the frond; short assimilating filaments usually consisting of 2-3 cells; basal-
cells largest, obovoid or ellipsoid, 45-55u long and 25-35u broad; apical
cells also obovoid, 17-22u in diameter; basal cells of long assimilating
filaments similar to those of the short ones; cells of long filaments eylindri-
cal, having chromatophores, about 15 u thick and 30 ¢ long. Colour grayish
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olive-green wih a reddish tinge especially in the younger parts of the frond.

Japanese name. Siuma-garagara.

Hab. Sato, Kosiki-zima.

Distrib. Florida; West Indies; Pacific Ocean.

The present species very closely resembles G. fruticulose Kyeria., but
in external appearance it differs from the latter (only) in its alternately
verticillate arrangement of the assimilating filaments, especially in the
‘upper part of the branches. This character serves to distinguish separate
the present species from other species of the section Rhodura. Short
assimilating filaments usually consist of three cells but sonetimes of two,
and resemble those of G. fruticulose KseLLaaN. In the present specimens
the basal cells of the filaments are not so large as those of the specimens
from Florida and the West Indies.

Galaxaura fasciculata Korproman
Pl XXXIV, fig. 3, and Text-figs. 5-6.
1. c., p. 53, tab. 5, figs. 1-9, tab. 20, fig.
14 ; WepER vaN Bossk, Liste des alg. du
Siboga, vol. 2 (1921), p. 211; De ToxT,
Le., p. 115.

=)

==

Fig. 5. Galaraura fasciculata
Kypniar, X1,

Frond 5-12 em high, 2mm thick,
villous, eaespitose, regularly dichoto-
mous, forming a large dense tuft, attach- Fig. 6. Galavaura fasciculata
ing to the substratum by means of a " I&JELI:‘M'

. X v X A. Transverse section of the frond.
broad dise; internodes cylindrical, 1-2 x 125,

em long, but variable in length, 1 mm B. Branching of the assimilating
’ filament. %1235,
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wide exeept hairs; hairs evenly distributed over the whole surface of the
frond, giving it a felted appearance; medullary tissue consisting of rather
thin-walled filaments, whose diameter is about 10u; assimilating tissue
dense, about 120u thick, encrusted with lime; supporting cells of the
assimilating filaments polygonal, not well developed; short assimilating
filaments consisting of two or three cells, increasing rapidly in size up-
wards; basal-cells eylindrical or elliptical, about 36 & long and 18 u broad;
terminal cells almost globose or depressed globose, about 30-42 u in diameter,
scarcely connected with each other; long assimilating filaments reaching a
length of about 1 mm and often branching, composed of 12-35 cells. Colour
light reddish brown or olive-green with a more or less reddish tinge.

Japanese name. Biwrddo-garagara.

Hab. XKoétdsyo, Kwasysto, Formosa; Titi-zima, Haha-zima, Bonin Is-
lands; Korror, Palao Islands. Growing on rocks in quiet places.

Distrib. Malay Archipelago; Indian Ocean.

Galaxaura fruticulosa Kyerraan
PL XXXV, fig. 2, and Text-figs. 7-8.

L e, p. 51, tab. 4, figs. 4-16, tab. 20, fig. 19; D Toxnt, L c., p. 115.

Frond caespitose, loosely fruticulescent, tenacious, villous, 3-8 em high,
850 u-1 mm wide, eylindrical, irregularly subdichotomous or corymbose,
attached to the substratum by means of a large dise; internodes vary
between 0.5-1.5em in length, obtuse
at the apex, often constricted at the
base; central axis consisting of
loosely entangled filaments, whose
diameter is 8-15 u; supporting cells
at the periphery well developed,
irregularly trigonal or quadrate,
40-48 ¢ in diameter; peripheral
tissue consisting of short and long
assimilating filaments, about 150 u
thick, encrusted with lime; short
assimilating filaments counsisting of
three cells but rarely two cells only,
slightly decreasing in diameter up-
wards; basal cells largest, elliptieal

Fig. 7. Galaraura fruticulosa KIELLM.

%1 or ovate, about 36-50u long, 25-
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Fig. 8. Galaxzaura fruticulosa KJELL)M.
A. Transverse section of the frond. =165,
B. Short assimilating filaments., x310.
C.D. Assimilating filament with tetz‘asl)01~q11gia. % 310.

36 broad; apical cells smallest, spherical, about 32u in diameter; long
assimilating filaments cylindrical, composed of about 14 cells or more, not
ramified ; tetrasporangia mostly elliptical or spherical, 24-30 ¢ in diameter,
sessile, eruciately divided, produced terminally or laterally on the assimilat-
ing filaments. Colour dark reddish brown or reddish brown.

Japanese name. Mosa-garagara.

Hab. Cape Nomo, Hizen Prov.; Hutae, Amakusa; Makurazaki, Satu-
ma Prov.; Gotd Islands. Growing on rocks near the low-tide mark., Tetra-
sporangia in late summer.

Distrib. Endemie.

The present species seems to be distributed rather widely in the south-
western sea. Our numerous specimens agree well with the description of
this species illustrated by KJeLraan except for the fact that the individual
cells of the short assimilating filaments are unequal in diameter.
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Galaxaura delabida KJeLnman

Pl XXXV, fig. 1, and Text-figs. 9-10.
L e, p. 49, tab. 3, figs. 15-23. tab. 20, fig. 12; BOrerseN, Mar. alg. of the
Danish West Ind., vol. 2 (1916), p. 100; Dr Toxy, 1. ¢., p. 114.

Fig. 9. Galaxaura delabide KIELLM.
Part of a plant. xea. 2.

Frond about 4em high, 1.5mm
wide, fragile, articulate, villous, ir-
regularly dichotomous, arising from a
large basal dise, strongly encrusted ‘
with lime ; internodes 2-5 mm long, but ®ig. 10. Galazaure delabide Ky
variable in length, cylindrical, obtuse Transverse section of the frond. x117.
at the apex; medullary filaments running very loosely, about 6-18u thick;
supporting cells usually not developed ; short assimilating filaments consist-
ing of almost two cells only, but rarely three; basal cells largest, elliptical
or pyriform, 40-48 u long and 30-36 ¢ broad; terminal cells ovoid or semi-
globose, about 24y in diameter; long assimilating filaments reaching a
length of about 900y, often branching. Colour dark reddish brown.

Japanese name. Moture-garagara.

Hab. Titi-zima, Bonin Islands.

Distrib. St. Thomas, Atlantic Ocean.

A few specimens from the Bonin Islands may be identified with the pre-
sent species which is apparently near to G. fruticulose Kyerra., but it dif-
fers from the latter in the short assimilating filaments and supporting cells.
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Galaxaura pacifica Tanaxa
Text-fig. 11.

Four new species of Galax. from Japan (Sei.
Pap. Instit. of Algolog. Research, Fae. of Sei,,
Hokkaido Imyp. Univ., vol. 1, no. 1, 1935), p.
55, pl. 17, fig. 2, text-figs. 5-6.
Japanese name. Tyabo-garagara.
Fig. 11. Galéo;aura‘ pacifica Hab. Haha-zima, Bonin Islands; Garanbi,
Taxaka x 1. Formosa.

Galaxaura glabriuscula Koeroaan
Pl XXXVII, fig. 1, and Text-figs. 12-13,

L e., p. 56, tab. 7, figs. 1-2, tab. 20, fig. 26 ; BurTERs, Liagora and Galaxaura
(Minnesota Bot. Stud. 1911), p. 175; D Toxni, L. c., p. 117,

Fig. 13.
Galaxzaura glabriuscula KIELLM.
Transverse section of the frond in the
lower portion. x217.

Fig. 12. Galaxaura glabriuseule K IELLM.
Part of a plant. xea.l1.5.

Frond about 6 em high, 1.5-2 mm broad, regularly dichotomous, sub-
glabrous, fragile; internodes more or less distended, sometimes articulate,
subcomplanate, with dense transverse annulations upwards; lower inter-
nodes obeonical, villous, 4-7 mm long; peripheral tissue consisting of about
3 layers of cells, subparenchymatous, strongly encrusted with lime; inner-
most cells largest, oblong-oval or cylindrical and often lobed; epidermal
cells about 18 ¢ high, 20 u broad in cross section, lens-like or hemispherical,
pentagonal or hexagonal when seen from above, containing well developed



152 T, TANAKA

chromatophores; assimilating filaments very scarce excepting only lowest
branches, straight, up to 200 ¢ in length, 18 u thick. Colour yellowish white
or reddish yellow.

Japanese name. Tuya-garagara.

Hab. Haha-zima, Bonin Islands.

Distrib. Tahiti, Pacific Ocean; Hawaiian Islands.

The present species agrees well with the illustration of KseLnman
(L.e.). The segments are not cylindrical but somewhat subdistended. In
our specimens the annulations, though very faint, ecount about 20 in 10 mm.

Galaxaura cuculligera Ksernman
Pl XXXV], fig. 1, and Text-figs. 14-15.

L e, p. 58, tab. 6, figs. 22-30, tab. 20, fig. 30;
WeBEr vAN Bosse, Liste des algues du
Siboga, vol. 2 (1921), p. 212; BurTeErs, L ¢,
p. 178; Dz Toxr, L. c., p. 120.

Frond about 5em high, 1.5 mm wide,
stipitate, numbellate, with very short prolifera-
tions, membranaceous; upper internodes gla-
brous, densely annulate, somewhat collapsed;
lower internodes densely villous, subeylin-
draceous, with almost inconspicuous joints;
peripheral tissue consisting of 3 layers of
cells, subparenchymatic, encrusted with lime;

Pig. 14. cells of the innermost layer largest, 45-60u
Galavaura cuculligere Koenpa, 100g and about 32w broad, often lobed;
Part of a plant. x1. epidermal cells lens-like or hemispherical in

Fig. 15. Galazawra cuculligere KJIELLM.
A. Transverse section of the frond in the upper portion. x290.
B. Epidermal cells seen from above. x290.
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cross sesction, pentagonal-septagonal in surface view, 18-25u in diameter,
often mixed with abortive cells; peripheral filaments persistent, not ar-
ranged in any conspicuous order, rarely branched, the branches either
similar, straight, sub-attenuated, short, or one branch straight, the other
rhizoidal-like, much elongated. Colour light red or reddish green.

Japanese name. Tukust-garagara.

Hab. Gotd Islands; Imuta, Kosiki-zima; Nomazaki, Satuma Prov.

Distrib. Hawaiian Islands; Malay Archipelago.

The outer appearance of the present species is characteristic on account
of the umbellate ramification, and upper portion of the frond is somewhat
complanated and shows eclearly transverse annulations. In the present
specimens the annulations count 25 in 10 mm at the upper portion.

Galaxaura elongata J. AcArpE
PL XXXVIII, and Text-figs. 16-17.

Epier. (1876), p. 529; Koeoum., L e, p. 56, tab. 7, figs. 6-12; WEBER VAN
Bosse, Liste des algues du Siboga, vol. 2 (1921), p. 212; Yewnpo, Notes
on alg. new to Japan, V (B.M.T. vol. XXX, 1916), p. 254; De Tony, L. ¢,
p. 113. &

Frond about 4-8 em high, 1.5-2 mm wide, regularly dichotomous but
very rarely umbellate, not articulated, attached to the substratum by means
of a large dise; upper internodes glabrous, smooth and densely rugulose,
membranaceous, subcomplanate; lower internodes villous with faint trans-
verse annulations, eylindrical, medullary tissue consisting of loosely
entangled filaments, with diameter of 8-12 4, encrusted with lime; assimilat-
ing layer consisting of 3—4 layers of cells, subparenchymatous, about 70 u
thiek, strongly encrusted with lime; innermost cells largest, oblong-ovate,
about 36y long and about 30u broad, often lobed; uppermost cells con-
taining well developed chromatophores, lens-like or hemispherical, about
18w high and about 24 broad in cross section, pentagonal or hexagonal
when seen from surface; assimilating filaments persistent, straight,
elongated ; antheridial conceptacles nearly spherical opening through the
wall of the frond, mostly with a diameter of about 250 u. Colour a pretty
reddish brown or yellowish green.

Japanese name. Naga-garagara.

Hab. Garanbi, Kétdsyo, Kwasysto, Formosa. Growing on rocks in
calm places in the lower littoral belt. Antheridia in spring.

Distrib. Friendly Islands; New Holland ; Malay Archipelago.

As already mentioned by YExDo, the present species resembles the
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Fig. 16. Fig. 17. Galazaura elongata J. AgG.
Galazaura elongata J. AG. A. Transverse section of the frond in the lower
X ca. 1.5, portion. x215.

B. Transverse seetion of the frond in the
upper portion. x215.

elongated form of Galazaura cuculligere KsgLLM. in its general appearance.

The diameter of internodes is almost homogeneous through the whole
length of the frond. ‘

Galaxaura papillata Kosruivan
Pl XXXVI, fig. 2, and Text-figs. 18-19.
l.e., p. 59, tab. 7, figs. 13-19, tab. 20, fig. 37; D Toxt, L. c., p. 121.
Frond loosely caespitose, 3-8 em high, 5-9 times regularly dichotomous,

often articulate, shortly stipitate; stipe almost terete, villous, consisting of
numerous rhizoidal filaments; segments nearly cylindrical, 0.8-1.5 mm in
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diameter and 4-15 mm long but variable in length, acute at the apex;
central axis almost free from lime; medullary filaments 12-18u thick,
entangled in an irregular manner, outsides making a loose parenchymatous
tissue, encrusted with lime; cells of
innermost layer largest, oblong-
ovate, about 60u in diameter; in-
termediate cells ovate and often
lobed, about 404 long and about
25u broad; peripheral loosely
packed cells obconical or pyrami-
dal, about 20 u high and 18 u broad,
having well developed chromato-
phores, bearing single (25-30u
long and about 21u broad) or
double (50-7T0u long and 18pu
broad) clavate, briefly rounded
papillae; antheridial conceptacles
usually nearly spherical or rarely
pyriform, densely scattered in the
upper portion of the frond, 200-
: 250u in diameter; tetrasporangia
Fig. 18. Galazaure papillate KyELLM. about 38u in diameter, obovate ox
*ea. 1.5, nearly spherical, cruciately divid-
ed, on the epidermal cells together with two papillae. Colour purpulish
brown or greenish puarple.

Japanese name. Papira-garagara.

Hab. Kusimoto, Kii Prov.; Cape Muroto, Tosa Prov.; Hukue, Gotd
Islands; Tomioka, Amakusa; Cape Nomo, Hizen Prov.; Imuta, Kosiki-zima.
Growing in calm places in the lower littoral belt. Antheridia in spring,
while tetrasporangia in late summer.

Distrib. Endemie.

A large collection of Galazaura from the southwestern parts of Japan
upon which the writer based his examination contains two forms of the
present species. These two forms may be considered as sexual and tetra-
sporic plants. The sexual plant is diagnosed to have always one papillose
process on each epidermal cell. This papilla is 25-30 u long and about 21 u
broad and contains well developed chromatophores. The tetrasporie plant
is often found growing together with the above described sexual ones and
these two forms cannot be distinguished by habit. As to the anatomical
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Fig. 19. Galazawra papillata KJELLM.
A, Transverse section through the frond of the tetrasporic plant. x 285.
B. Transverse section through the frond of the sexual plant. x 285,
C. Part of the cross section of the stipe. x285.
D.E. Epidermal cell wtih tetrasporangium., X285,

character of the tetrasporic plants, however, each epidermal cell always
bears two (rarely three), long-elliptical papillose processes. These pro-
cesses are 50-T0u Iong and about 18 u broad, and contain chromatophores
but not so remarkable as sexual ones. Very rarely they are 2-celled. This
character, therefore, serves in differentiating the sexual plant from the
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tetrasporie ones. The present species is one of those, which demonstrate
well in this genus the structural dimorphism of sexual and tetrasporie
plants.

Galaxaura fastigiataDrcagxNe
Pl XXXVII, fig. 2, and Text-figs. 20-21.

Sur les Corallines (1842), p. 16; J. Acarpm, Spee. alg. (1876), p. 527;
Dz Toxit, Syll. alg., vol. 4 (1897), p. 116; Kosrry., L ¢, p. 64, tab. 9, figs.
1-3, tab. 20, fig. 4; WeBer van Bossg, Liste des alg. du Siboga, vol. 2
(1921), p. 213; OxaMUR4, On the mar. alg. from Kotosho (Bull. of the
Biogeogr. Soe. of Japan, vol. 2, 1931), p. 109.

Syn. Galezaura Schimperi DesNE., L e, p. 116 ; Koerrvan, L. ¢, p. 61,
tab. 7, figs. 19-20, tab. 8, figs. 16-22, tah. 20, figs. 1-2. :

Fig. 20. (Galazaura fastigiata DesNe. xea.l.

Frond fragile, very smooth, but above densely or inconspicuously an-
nulately rugose, thickened towards the apex, loosely corymbose or almost
semiglobose, loosely equally furcate, decompound with proliferations from
the apices, or sometimes from the geniculi; axils wide; internodes
cylindraceous or somewhat distended, long obconical; assimilating layer
consisting of loosely moniliform cells, encrusted with lime; cells of the
innermost layer obovoid or ovoid, 25-36u in diameter; uppermost cells
obconical or semiglobose, 8-14 ¢ in diameter; central portion consisting of
very loosely entangled filaments, running in the muecilagenous substance;
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cystocarps almost spherical, scattered in
the upper portion, opening through the
wall of the frond, 250-400u in diameter;
antheridial conceptacles also mnearly
spherical or elliptical, 200-250 ¢ in dia-
meter. Colour yellowish green or reddish
pink or sometimes greenish red.

Japanese name. Garagara.

Hab. Ryiikyt; Formosa; Bonin Is-
lands; Micronesian Islands. Along the
Pacific coast from Micronesian Islands to
Awa Province. Along the Japan sea,
southern parts from Toyama Bay.

Distrib. Philippin Islands; New
Caledonia; Polynesia; Malay Archi-

Fig. 21. Galazaura fastigiata DCSNE,
A. Transverse section of the frond. Delago; Red Sea.
x 290, This is a very common species of

B. Epidermal cells seen from above. @glgzaurg in the warmer parts of Japan.

* 470. The external appearance of abundant
specimens of this species at hand shows a very wide range of variation.
This variation is no doubt largely due to the external conditions of in-
dividuals. Some specimens from the Micronesian Islands may be taken as
G. fastigiata DcswE., but some from Amakusa, as G. Schimperi DCSNE.
It is very probable that these plants have been passing under these specifie
hames among phycologists. According to Korurmax, in general ap-
pearance of the frond and measurements of internodes, both species have
their own peculiarities. But as far as the present writer could ascertain
these two species’are not distinguished in habit and structure one from the
other. The differences between both species which were mentioned by
Korrnnman and others appear to be entirely a matter of individual varia-
tions. Therefore they are combined here under the specific name, G.
fastigiata DECNE.

Galaxaura falcata KopLumax
PL XXXIX, and Text-figs. 22-23.
Le., p. 73, tab. 11, figs. 12-31, tab. 12, figs. 1-4, tab. 20, fig. 33.
Frond about 10 em high, regularly dichotomous with narrow angle,
long stipitate; stipe eylindrical, about 3 em high, verticillately villous, con-
sisting of rhizoidal filaments; internodes subcanaliculate with faint trans-
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verse striations, wider at the distal end than in the proximal end, 0.7-2 em
long, about 3 mm wide, about 350 u thick. Colour reddish brown or deep
geenish brown.

Anatomical structure of the tetrasporie plants: Medullary filaments
running very loosely, about 18 ¢ thick; parenchymatous tissue consisting of
2-3 layers of cells; cells of the innermost layer largest, 55-7T5u broad,
30-36 ¢ long; assimilating filaments having mostly a unicellular pedicel;
terminal cells commonly eylindraceous, elliptical or obovoidal globose, 36—
50 u long, 30-36 u broad, containing well developed chromatophores, almost
rounded at the apex but very rarely apiculate; tetrasporangia nearly glo-
bose or subglobose, 27-40 ¢ in diameter, cruciately divided, borne on the
assimilating filaments with short pedicel. .

Anatomical structure of the sesual plants: Medullary filaments run-
ning in an irregular manner, 18-25 u thick; peripheral tissue consisting of
3 layers of cells, parenchymatous, about 84 u thick; cells of the innermost
layer almost quadrate in cross section, 54-66 u broad, 30-42u long; peri-
pheral packed cells obconical or pyramidal, about 18y high, 224 wide in
cross section, having well developed chromatophores, bearing papillae;
papillae about 36u long and 20-25u broad, having chromatophores;
antheridial conceptacles nearly spherical or rarvely elliptical, 250 1 x 300w
—300 1 x 320 u, densely scattered in the upper portion of the frond; eysto-
carps also nearly spherical, 250-280u in diameter; ecystocarps and
antheridia on different individuals.

Japanese name. Hira-garagara.

Hab. Susaki, Awa Prov.; Enosima, Sagami Prov.; Koza, Kii Prov.;
Cape Muroto, Tosa Prov.; Gogosima, Iyo Prov. Growing on rocks, stones
in the sublittoral zone. Tetrasporangia in late summer, while cystocarps
and antheridia in spring. 4

Distrib. Endemie.

The sexual plant of this species is quite different from the tetrasporic
ones in anatomical structure, though they cannot be distinguished by habit,
and often grow together in the same places. The inner structure of the
sexual plant of the species reminds one very much of what is found in the
section Papulifer. Among the species in this genus the present one gives
one of the most representative examples of structural dimorphism,

Galaxaura arborea KJeLraran
Pl XI,, and Text-figs, 24~25,

Le., p. 72, tab. 11, figs. 1-11, tab. 20, fig. 39; Burrers, L. ¢., p. 180; YExNDO,
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Notes on alg. new to Japan, VIII (B.M.T. vol. XXXTI, 1918), p. 65.
Frond frutescent, about 8 em high, regularly dichotomous, with wide
angle, subcanaliculate, short stipitate; stipe ecylindrical, verticillately
villous, consisting of numerous rhizoidal cells; internodes 1.5-2 mm wide,
3-8 mm long, about 200 ‘ufthick, with clear transverse striations; parenchy-

Fig. 25. Galavawra arborea KIELLM,
A. Transverse section of the frond. x215,
B. Assimilating filament. x350.

Fig. 24. Galavaura arborea KJIELLM. X 1.

matous tissue consisting of 2-3 layers of cells; assimilating filaments having
mostly a unicellular pedicel, terminal cells almost eylindraceous or obovoid,
36—45 u long and 25-30 « broad, containing well developed chromatophores.
Colour grayish green or light reddish brown.

Japanese name. Hosoba-garagara.

Hab. Simidu, Tosa Prov.; Hutae, Amakusa; Kosiki-zima; Ry{iky.

Distrib. Australia; Hawaiian Islands.

Galaxaura apiculata Xoernaan
PL XLI, fig. 2, and Text-figs. 26-27.
L c., p. 74, tab. 12, figs. 13-26, tab. 20, fig. 36.

Frond arborescent, 3-8 em high, regularly dichotomous with narrow
angle, long stipitate; stipe cylindrical, villous, consisting of rhizoidal fila-
ments; internodes subcanaliculate, with faint transverse striations, 4-20
mm long, 1.5-2 mm wide, 450-500 u thick, slightly wider at the distal end
than at the proximal; cells of innermost layer about 60-75 ¢ wide, 35-60 u
high; assimilating filaments having mostly a unicellular pedicel; terminal
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Fig. 26. Galazaura apiculate Kyeriar.  xea. 1l

cells almost long elliptical or
obovoidal globose, 18-25 1 wide,
35-42 u long, almost apiculate at
the apex but rarely rounded;
reproductive organ unknown.
Colour reddish brown or deep
reddish brown.

Japanese name. Gibdsi-ga-
ragard.

Hab. Cape Nomo, Iki, Hi-
zen Prov.; Amakusa.

Distrib. Endemie.

The present species is allied
to G. falecate Korrnman and G. hystric KJELLAL in its general appearance,
from which, however, it differs in its anatomical structure.

Fig, 27. Galavawre apiculatc KIELLAL
Transverse section of the frond. % 2435.

Galaxaura clavigera KJeLnLyaN
Pl. XLI, fig. 1, and Text-figs. 28-29.

1. c., p. 76, tab. 13, figs. 1-13, tab. 20, fig. 25; WEBER VAN Bossg, L e, p. 216;
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OxAMURA, On the mar. alg. from Kétosho (Bull. of the Biogeogr. Soc. of

Japan, vol. 2, 1931), p. 109.

Frond 3-10cm high, regularly dichotomous, long stipitate; stipe

Fig. 28. Galazaura clavigera KJELLM.

12 p thick, running in an ir-
regular manner; parenchy-
matous tissue consisting of
2-3 layers of cells; assimilat-
ing filaments having almost
a unicellular pedicel; termi-
nal cells almost long ellipti-
cal or obovoid, containing
well developed chromato-
phores, 36-54 1 long, 20-25 u
wide, rounded at the apex
but rarely apiculate; tetra-
sporangia mostly spherical,
26-36u in diameter, cru-

B.

Fig. 29,
A. Transverse section of the frond. x203.

cylindrieal, villous,
consisting of rhizoidal
filaments; lower por-
tion of the leaves
terete or subterete,
without clear distine-
tion from stipe; in-
ternodes  subcanali-
culate, with faint
transverse striations,
about 5 mm long and
1.5-2 mm wide, about
4804 thick; medul-
lary filaments about

Galazawra clavigera KIELLM.

Assimilating filament with tetrasporangium.

% 205.

ciately divided, borne laterally on the stalk cells of assimilating filaments

with a short pedicel. Colour grayish green or light reddish brown.
Japanese name. Atuba-garagara.
Hab. Ryilikyl; Haha-zima, Titi-zima, Bonin Islands; K6tosyo, Kwa-

syOto, Formosa. Growing on rocks in lower littoral belt. Tetrasporangia

y
Jin late summer.

Distrib. Indian Ocean; East Africa; Malay Archipelago.
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Galaxaura articulata Tanaxa
Four new species of Galax, from Japan (Sci. Pap. Instit. of Algolog.
Research, Fac. of Sei., Hokkaido Imp. Univ., vol. 1, no. 1, 1935), p. 51,
pl. 17, fig. 1, text-figs. 1-2.
Japanese name. Kuda-garagara.
Hab. Haha-zima, Bonin Islands.

Galaxaura Kjellmanii Weper vax Bosse
PL XLII, and Text-figs. 30-31.
Liste des alg. du Siboga, vol. 2 (1921), p. 217, fig. 66; D= Toxy, L c., p. 139.

5
&5y

Fig. 30. Galaxaure Kjellmanii WEBER vAN BosseE  x 1.

Frond 5-8 em high, 2.5-3 mm wide, fragile, often subcanaliculate, arti-
culate, irregularly subdichotomous or sympodial, short stipitate; stipe
eylindrical, villous, consisting of numerous rhizoidal filaments; peripheral
tissue consisting of 2-3 layers of cells, subparenchymatous, 88-105 ¢ thick
excepting papillae, encrusted with lime; cells of innermost layer largest,
rounded polygonal, about 45u broad, 25-30u high; those of mnext layer
spherical, about 36 u in diameter; epidermal cells closely united, rounded
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trigonal in cross section,
pentagonal-septagonal in sur-
face view, containing well de-
veloped chromatophores, those
of the upper portion of the
frond often bearing single
papilla; papillae elavate, brief-
ly apiculate, about 30u long
and about 12u wide. Colour
yellowish green or greenish
white.

Japanese name. Sameha-
da-garagara.

Hab. Susaki, Tosa Prov.;
Seto, Kii Prov.

Distrib. Sulu Islands,
Malay Axrchipelago.

As it seems from the illu-

Fig. 31.
Galazauwra Kjellmanii WEBER VAN BOSSE
A. Transverse section of the frond

in the upper portion. x 255. stration this species has a very
B. Transverse section of the frond close external resemblance to
in the lower portion. x 255. G. angustifrons Kggrum., which

is, however, different in frond structure. The general character of the
plant, habit, especially mode of branching, ete. agree well with the deserip-
tions of G. Kjellmanti WEBER vAN Bosse given in WEeBer’s work (l.e.).

Galaxaura hystrix KsgLoman
PL XLIII, fig. 2, and Text-figs. 32-33.

Le, p. 79, tab. 16, figs. 1-10, tab. 20, fig. 34, Burrers, Liagora and
Gtalaxaura (Minnesota Bot. Stud. 1911), p. 175; Dz Toxt, L. ¢., p. 137.
Frond arborescent, 3-8 em high, subeanaliculate, regularly dichoto-
mous with narrow angle, long stipitate; stipe verticillately villous, con-
sisting of rhizoidal filaments; internodes very faintly transversely annu-
late, 5-20 mm long, 1.5-3 mm wide, 450-500u thick, cuneate or linear
cuneate; peripheral tissue consisting of 3 layers of cells, subparenchy-
matous, about 84y thick with exception of papillae; cells of innermost
layer largest, rounded polygonal, about 35u broad, about 25u high; those
of middle layer spherical or elliptical, about 30u in diameter, often
lobed ; epidermal cells lens-like in cross section, containing well developed
chromatophores, always bearing a papilla; papillae clavate, briefly api-
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Fig. 32. Galazaure Nhystriz KJeLua.,  xea. 1.

culate, 25-30 4 long, 14-16 u
wide; antheridial concepta-
cles mnearly spherical or
ovate, 200-300 1 in diameter,
scattered on the upper por-
tion of the frond. Colour
reddish brown or deep red-
dish brown.

Japanese name. Hera-
gata-garagara.

Hab. Cape Nomo, Hi-
zen Prov.; Tomioka, Ama-
kusa; Gotd Islands. Grow-
ing in quiet places in lower

Fig. 33. Galazaura hystriz KJeLLaL.
Transverse section of the frond. %290,

littoral zone. Antheridia in spring.
Distrib. Endemie. ‘

Galaxaura elegans TANAKA
Text-fig. 34.

Four new species of Galax. from Japan (Sci. Pap. Instit. of Algolog.
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Fig. 34, Galaxaura elegans Taxaxa xeca. 1.

Fig. 85. Galaxaura latifoliac TaANAKA % 1.
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Research, Fac. of Seci., Hokkaido Imp. Univ., vol. 1, no. 1, 1935), p. 52,
pl. 17, fig. 3, text-fig. 3.

Japanese name. Hime-garagara.

Hab. Garanbi, Formosa.

Galaxaura latifolia Tanaxa
Text-fig. 35.
Four new species of Galax. from Japan (Seci. Pap. Instit. of Algolog.
Research, Fac. of Seci., Hokkaido Imp. Univ.,, vol. 1, no. 1, 1935), p. 54
pl. 18, text-fig. 4.
Japanese name. Hiroha-garagara.
Hab. Kelung, Dairi, Formosa.

?

Galaxaura veprecula Kserravan
Pl XTLIIIL, fig. 1, and Text-figs. 36-37.

L c., p. 80, tab. 16, figs. 17-33, tab. 20, fig. 20; Yuxpo, Notes on alg. new to
Japan, VIIT (B.M.T. vol. XXXII, 1918), p. 66; Dz Tow, L c., p. 137.

Fig. 37. Galazaura veprecula KJIELLM.
Transverse section of the frond. x225.

Fig. 36. Galazaure veprecula KJIELLM.
slightly reduced.

Frond frutescent, 4-10 em high, regularly dichotomous with wide
angle, shortly stipitate; stipe terete, villous, consisting of numerous
rhizoidal filaments; internodes rather short, faintly transversely striate,
somewhat canaliculate, 4-8 mm long, 1.5-2mm wide, 250-300u thick;
medullary filaments about 15 u thick, running very loosely ; peripheral tissue
consisting of three layers of cells, subparenchymatous, 75 4 thick excepting
papillae; cells of innermost layer largest, rounded polygonal, about 35u
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broad, 25 u high; those of the middle layer almost spherical, often lobed,
about 30y in diameter; epidermal cells rounded trigomal in transverse
section, pentagonal or hexagonal when seen from above, often bearing single
papilla; papillae calvate, apiculate or rounded at the apex, 25-30u long,
about 15u broad. Colour grayish green or light reddish brown.

Japanese name. Usuba-garagara.

Hab. Rytkyf; Kotosyo, Kwasydto, Formosa.

Distrib. Madagascar.

According to Yexpo, the present species has a close affinity to G. hystriz
Koerrm., and the latter is diagnosed to have a papillose process on each
epidermal cell, while the present one has the papillae only scatteringly.
Other characters pointed out by KJorrLrman as the distinetions between the
two species are rather unreliable. On repeated examinations of numerous
specimens from southern Japan, the present writer has ascertained that
this species, as YENDo has noted, differs from @. hystric KJgroMm. in its
papillose processes which are not on each epidermal cell. But in the
general appearance of the frond and the measurements of segments both
clearly have their own peculiarities.

Galaxaura robusta KsernmaN
Pl. XLIV, and Text-figs. 38-39.

1 c., p. 85, tab. 18, figs. 19-32, tab. 20, fig. 42; HrevpricH, Einige Alg. von
den Lioochoo- oder Riu-Kiu-Inseln (Ber. d. Deut. Bot. Gesel. Bd. XXV,
1907), p. 103; WEBsr vaN Bossg, L. ¢., p. 219.

Frond 4-10 em high, 6-12 times regularly dichotomous, fragile, shortly
stipitate, articulate; segments 7-15 mm long, 3.5-4mm wide, obovoid or
elliptical obovoid ; medullary filaments 14-25 u thick, running very loosely ;
cortex consisting of only one parenchymatous layer and of two assimilating
layers; cells of parenchymatous layer, colourless, quadrate or rounded,
78-120 u broad, 46-60u high; assimilating layers consisting of epidermal
cells and its stalk cells; cells of epidermal layer funnel-shaped or broadly
obeonieal, containing well developed chromatophores, contracting at their
edges, 31-36 4 broad, about 18u high, pentagonal-septagonal in surface
view; stalk cells eylindraceous, narrowly funnel-shaped, separated from
each other and encrusted with lime there. Colour a pretty light rose;
reproductive organ unknown,
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Fig. 39. Galavaura robuste KJIELLAM.
A. Transverse section of the frond. %290,

Fig. 38. Galawvaurae robusta KJIELLM. B. A periferic filament of the stipe. x 290.
% 3/4. C. Epidermal cells seen from surface. x 290.

Japanese name. Zyurzu-garagara.

Hab. Makurazalki, Satuma Prov.; Rytikyli; Garanbi, Kwasyoto, For-
mosa. Growing on rocks near the lower littoral zone.

Distrib. Indian Oecean; Madagasear; Malay Archipelago.

This species is allied to G. obtusafe LiAarx. in its general appearance,
from which, however, it differs in its heavier encrustation of lime and
entirely fragile surface. Very unfortunately the writer has not yet seen
any reproductive organ.

Galaxaura obtusata (Sovanxpmr) Liamouroux
PL XLV, and Text-figs. 40—-41.
Hist. Polyp. fléx. (1816), p. 262; Kirzing, Spec. alg. (1849), p. 529; 1d,,
Tab. Phyec., vol. 8 (1858), t. 35; J. Acarpm, Epicr. (1876), p. 525;
HeypricH, Beitr. zur Kenntn. d. Algenf. von Ostasien (Hedwigia, 1894),
p. 292; DE Towni, Syll. alg., vol. 4(1897), p. 110; Kgrrrm,, L ¢., p. 88; Hows,
in Britton and Miispaves’s Bahama flora (1920), p. 559; WEBER VAN
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Bossg, L e, p. 220; BoreeseEx, Mar. alg. from the Canary Isl, vol. 3
(1927), p. 78; Yamapa, Notes on some Japan. alg., IV (Journ. Fac. Sei.
Hokkaido Imp. Univ. Ser. V. vol. 2, 1932), p. 274, pL. 7.

Fig. 40. ’
Galavaura obtusata (Soland.) LaMX.
Part of a plant. Xea.l.

Frond 7-20 em high, 6-15 times
regularly dichotomous, articulate,
shortly stipitate; stipe almost terete,
hirtous, consisting of numerous
rhizoidal filaments; segments 2-3
mm wide and usually 2-5 times as
long as the width, obovoid or ellip-
soidal obovoid; eentral axis consist-

. Fig. 41.

ing of loose slender filaments, run- Galazaura ob tusa%a (Soland.) Taxx

ning in the mucilagenous substance; A. Transverse section of the frond.

cortex consisting of one parenchy- *215. , _
.. . B. Cross section of the stipe. x215.

matous layer and two assimilating C. Epidermal cells seen from surface.

layers; cells of the parenchymatous * 215,

layer colourless, quadrate, 20-25 u high, 35-60u broad; epidermal cells of
assimilating layers lens-like in eross section, usually pentagonal or hexagonal
in surface view; basal cells of assimilating layer ovoid or hemispherical,
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set closely to each other, not much encrusted with lime; eystocarps nearly
spherical, scattered in the upper portion of the frond, about 400 ux 450 u
—450ux 530 ¢ in size. Colour rose or light red.

Japanese name. Hukuro-garagara.

Hab. Wagu, Sima Prov.; Kusi, Satuma Prov.; Rytkyd; Kwasy6to,
Garanbi, Formosa. Growing in quiet places in the lower littoral belt.
Cystocarps in spring.

Distrib. West Indies; Florida; Pacific Ocean; Malay Archipelago;
Polynesia; Australia.




PLATE XXXIV



PLATE 34

1. Galawzaura rudis KIpLLM. x1
2. Gdlazaura subverticillata KIeLnMm. X1
3. Galazaura fasciculata Kgpnm. x1
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PLATE XXXV



PLATE 35

1. Galazgura delabide KyrLin. x1
2. Galazaura fruticulosa KJrria., %1



[TANAKA] PLATE 35




PLATE XXXVI



PLATE 36

1. Gdlazawra cuculligera XJIBLLM. x1
2. Gdazaura papillata KJeLny., x1
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PLATE XXXVII



PLATE 37

1. Galazaura glabriusculea KJrLra. x1
2. Galazaura fastigiota DcSNE. x 1
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PLATE XXXVIII



PLATE 38

Galazaura elongata J. Ag. xeca,l






PLATE XXXIX



PLATE 39

Galaxaura falcata KJELLM., xca.l
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PLATE XL



PLATE 40

Galavaura arborea KJeLiM., x1
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PLATE XLI



PLATE 41

1. Galazaura clavigera XJELLM. %1
2. Galaxaura apiculate Ksenum. Slightly reduced.
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PLATE XLII



PLATE 42

Galazaura Kjellmanii WEBER VAN Bosse x1
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PLATE XLIIT



PLATE 43

1. Galazaura veprecula KIJELLM, x1
2. Galazaeura hystriz KJELLM. x1
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PLATE 44

Galaxzaura robusta KJELLM., X1
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PLATE 45

Galaxaura obtusata (Soland.) Lanmx.

%1
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