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Seiro宅poraorientalis (Callithamnieae， Ceramiales)， a new red 

algal species from the southern Great Barrier Reef 
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K貼 FT，G.T. 1988. Seiroゆoraorientalis (CaI1ithamineae， Ceramiales)， a new red algal species from 
the southern Great Barrier Reef. J pn. J. PhycoJ. 36: 1-11. 

A diminutive (5-25 mm high)， uncorticated species of Se加。orahas been coI1ected from 9-27 m 
depths on a variety of algal and invertebrate hosts at the southern end of the Great Barrier Reef. Lack 
of catenate paraspores (seirospores) and seeming differences in branch pattern， proca中 structure，and 
configuration of ear1y gonimoblasts distinguish the Australian material from the only other species of 
Seiro司torawith comparable anatomy， S. occi，伽ItalisBoergesen. As a result， the Great Barrier Reef 
plants are described as S. 0巾 I/alissp. nov. J apanese records of S. occi，伽 talisare the only other 時
ports of the genus outside the Western Hemisphere， and it is suggested that they also may represent 
S. orientalis. 

J匂 lndexWords: Callithamnieae-Ceramiales-Great Barrier Reif-tarastore-Seirospora-seiro.司tore.

Members of the family Ceramiaceae from 

warm-water habitats in eastern Australia 

are not well catalogued， but they appear 
on the basis of our present knowledge to 

consist of a fair number of genera [at least 

27 (pers. obs.)] which are often represented 

by few (in some cases only one) species. 

Rhitidothamnion (HUISMAN 1985)， Gymnothycus 
(HUISMAN & KRAFT 1983)， Balliella (HUIS-
MAN & K貼 FT1984)， Crouania (SAENGER & 

WOLLASTON 1982) and Baldockia (M叫 AR

1986) are examples ofsuch genera that have 

been studied recently. 

The Ceramiaceae from mostly intertidal 

and shallow subtidal habitats on the south-

ern Great Barier Reef have been surveyed 

by CRIDB (1983)， who lists 13 genera and 

27 species from the region. Among the 
few deep-water representatives identified by 

CRIBB is Seiroφora occidentalis， a species orig-

inally described from the Caribbean Sea. 

Collections made by the present author in 

the same general Australian locality (Fig. 

la， b) have included numerous specimens 
of Seiro司porafitting CRIBB'S description but 

varying somewhat 仕ompublished accounts 

of S. occidentalis and from the limited Carib-

bean material available for examination. 

The differences， taken together， seem to be 
of specific importance， with the result that 
the Great Barrier Reef entity is described 

here as new. 

Seirostora is presently a genus ofsix North-

ern Hemisphere species， of which five occur 
in the Mediterranean Sea or at scattered 

localities along the rim of the Atlantic 

Ocean from Brazil (]OLY 1967) to northern 

Europe. The sixth， S. occidentalis BOERGE-
SEN (1909) is recorded from ]apan (ITONO 

1971， 1977) as well as its Caribbean type 

region. With the exception of S. occidentalis， 
plants are fairly robust and to some degree 

rhizoidally corticated (DIXON 1971)， and 
all species are characterized by a unique 

carposporophyte in which gonimolobes form 
branched uniseriate chains of cells that ma-

ture synchronously into rounded carpospo・

rangia (KYLIN 1956). DIXON (1971) points 

out that this feature alone separates Seiro.φora 

from the large genus Callithamnion， as mem-
bers of both have the same basic vegetative 

structure， procarp， and apparent immediate 
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Seirospores 1acking. 
Named for its Eastern Hemisphere collec-

tion 10ca1ities and to emphasize its superfi-

cially close resemb1ance to Seiro司'toraocciden-
talis from the Caribbean. 
Ho1otype: MELU， A35194 (Fig. 2)， co1-
1ected with isotypes (MELU， A35196-8) 
on 19 November 1983 by G. KRAFT and 
R. RJCKER. 
Type 10cality: 
Group， Great 
(Fig. 1a， b). 
Habitat and materia1 examined: P1ants of 

the ho1otype collection were epiphytic on 
Coelarthrum boergesenii WEBER-VAN BOSSE at 
a depth of 27 m a10ng the steep1y sloping 
front of the southwestern edge of the fring-
ing reef. The following additiona1 speci-
mens have been examined: 

1) One Tree Is1and， Q1d. 20-27 m 
depths a10ng the southwestern reef face， 
epizoic on tunicates and epiphytic on 
Liagora sp.， Gibsmithia larkumii KRAFT， 
Coelarthrum boergesenii WEBER-VAN BOSSE， 
and Titanophora weberae BOERGESEN (MJL-
LAR， O'BRIEN， HILL， CHIDGEY， WITHELL， 

One Tree Is1and， Capricorn 
Barrier Reef， Queens1and 

2 

postferti1ization development. 

Description 

Seiroゆoraorientalis KRAFT， sp. nov. 

P1antae erectae ad 25 mm  10ngae， ecort-
icatae， irregu1atim alternatim ramosae; filis 
carpogonia1ibus prae cellu1am axia1em fer-
ti1em horizonta1iter tentibus， carpogoniis 
cellu1is hypogynis 1atera1iter 叫junctis，his 
e cellu1is subhypogynibus ob1ique divisis， 
et his omnibus compactis angu1aribusque， 
trichogynis excentricis; tetrasporangiis te-
traedra1ibus， initiis universe binis raro 
ternis adaxialiter portatis， sed quoque serie 
solum solitario eorum maturescente; sine 

selrospons. 
Plants erect， 5-25 mm  in length， uncor-

ticated; branching irregu1arly alternate， 
radial. Carpogonial branch directed hori-
zontally across fertile axial cell; carpogon-
ium angular， dovetai1ed against hypogynous 
and subhypogynous cells， with excentrically 
placed trichogyne. Tetrasporangial ini-
tia1s generally borne two (rarely three) per 
bearing cell， only one of each set maturing. 
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Fig. 1. Collection localities of Seirostora or初Italis，sp. nov. 
la: Overview ofnorthea町 rnAustralia， showing the location of the Capricorn Group (circle) at the 

southern end of the Great Barrier Reef. 
lb: Detail of the Capricorn Group showing the type locality (1) and Keyhole (2) on the One Tree 

Island reef; Blue Pools (3) on the Heron Island reef; and the mid・northeasternWistari Reef (4). 
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RICKER & KRAFT， 19.xi.1983. MELU 

A35199-35204， 35367. Cystofarpic， sper・
matangial， tetrasporic). 20ー27m depths 
at‘'The Keyhole"， epizoic on calcareous 
bryozoans and corals and epiphytic on 
Galaxaura arborea K.]ELLMAN (KRAFT， SCOTT 
& LARKUM， 21.xi.1979. MELU， A35368. 
Cystocarpic， spermantangial， tetrasporic); 
on Coelarthrum boergesenii WEBER-VAN BOSSE 
(O'B即 EN & SIOTAS， 17.xi.198~. MELU 

A35365. Cystocarpic， tetrasporic); on Dis-
tromium diψmothrix ALLENDER & KRAFT 
(GABRIELSON & HAUSER， 17足 .1982. ME-
LU， A35369. Tetrasporic). 

2) Blue Pools， Heron Island， Qld. 16-
17m depths on the bryozoan Pleurotoichus 
clathratω(HARMER) (NOBLE & MILLAR， 17. 
xi. 1983. MELU， A35366. Tetra声poric).

3) Wistari Reef， Qld. 9-10 m deep 
midway along the northeastern reef face 
on Laurencia brongniartii J. AG.成 DHand 
Chondrococcus hornemannii (LYNGBYE) SCH-
MITZ (KRAFT & O'BRIEN， August 1978. 
MELU， A35372. Cystocarpic， tetrasporic); 
18-20 m deep on Chondria dangeardii 
Dawson (KRAFT & HAUSER， 19品 .1979.

MELU， A35205-35208. Cystocarpic， sper・
matangial and tetrasporic). 

Observations 

Plants of S. orientalis are often pyramidal 
in outline (Fig. 2) and generally occur in 
sparse aggregates， most commonly as epi-
phytes of larger red algae but also directly 
on hard substrata such as hermatypic corals 
and encrusting or fruticulose bryozoans. 

Anchorage is generally by relatively slender 
(12-30(-40)μm diam.) rhizoids issuing di-
rectly from the squarish lower cel1s of the 
main axis (Fig. 3). The tips of lower de-
terminate laterals also contribute to securing 
the thalli， as these often become digitate 
and form secondary holdfasts. Some plants 

are attached exclusively by such lower la-
terals， in which cases the bases usually lack 
the cuboidal lower cells of complete main 
axes. Squarish basal cells are 150-180 x 
120-210μm， cells of the main axes becom-

ing rectilinear above (80-140 x 350-600μm) 
. and distally tapering to 40-70μm diam. 

Branching is radial and alternate from 
all but the hypogenous cells， which usually 
initiate an additional one or two branchlets 
during the course of gonimoblast develop-
ment (Figs 16， 17)， and occasionally the 
axial cell immediately distal to the fertile 

axial cell， which may bear a single subsid・司

iary filament. Lateral branchlets are sim-

ple or subdichotomously branched (Figs 4， 
8， 9， 11)， the distal cells tapering to 20-30 
μm in diam. and the apices being fairly 
uniformly 10-15μm in diam.， often ter-
minating in hairs (Figs 11， 18) 3μm ln 
diam. by up to 90μm in length. Apical 

cells divide mostly transversely (Fig. 11) 
but at times also by slightly oblique walls. 
Vegetative cells throughout the thalli are 

uninucleate. 
Procarps di任erentiatewithin 5 cells of 

the apices of fertile indeterminate axes， but 
carpogonial branches with apparently func-
tional trichogynes are rare. More than two 
viable or aborted procarps tend to develop 
on a given indeterminate axis， but more 
than two cystocarps per such axes (Fig. 6) 

have not been observed. 
Structure of the procarps appears to be 

very precise and uniform. The supporting， 
basal， subhypogynous and hypogynous cells 
of the 4・celledcarpogonial branch are di-
rected at right angles to the long axis of the 
fertile axial cell， with the carpogonium sit-
uated on the hypogynous cell at right angles 
to the direction of the basal three cells of 

the carpogonial branch (Figs 11-13). The 
subhypogynous cell is pyramidal in outline 
and forms an oblique angle to the hypogyn・
ous cell into which one angular proximal 
side of the carpogonium precisely dovetails 
(Figs 11-13). With the apparent fertiliza-
tion of the carpogonium and the disintegra-
tion of the trichogyne， a second pericentral 
cell forms on the fertile拡 ialcell opposite 
the supporting cell ofthe carpogonial branch 
(Fig. 13). Immediate post伽 tilizatione-
vents have not been seen， but at an early 
stage both pericentral cells have cut off 
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campanu1ate auxi1iary cells (Figs 14， 15) 
and the carpogonium and hypogynous cells 

have 1argely fused following the cutting off 

of two connecting cells from the carpogo-

nium (Fig. 14). The connecting cell link司

11 

ing the carpogonium and the first auxiliary 

cell (the one borne on the supporting cell) 

apparently fuses to the auxi1iary cell more 

comp1etely than the connecting cell 1inking 

the carpogonium to the second auxi1iary 

cell (Figs 14， 15). In each pair of con-

16 

17 

Figs 15-17. Seiroφora orientalis， sp. nov.(MELU， 
Aお368).

15. Association of auxiliary cells (ac) with 
conne氾tingcells (arrows) and fusion of al1 but the 
basal cell of the carpogonial branch. 

16. Division of auxiliary cell inωdistal goni-
moblast initial (gi) and basal foot cell (た).

17. Ear1y development of branched gonimo-
lobes from gonimoblast initials (gi). Foot cells (fc) 
contain prominent double nuc1ei and all but basal 
cell of ca中旬。nialbranch have fused. 

Figs 2-9: Seirospora orientalis， sp. nov. (Figs 2-7， 9: MELU， A35368; Fig. 8: MELU A35370). 
2. Herbarium-mounted holotype specimen. Scale=5 mm. 
3. Anchoring rhizoids and cuboidal cells at base ofmain axis. Scale=200μm. 
4. Distal portion of main axis， the carposporophyte bearing two mature and one immature (arrow) 

gonimolobes. Scale= 100 μm. 
5. Early stage in d町'e1opmentof branched gonimoblasts・ Scale=100μm. 
6. Axis with two carposporophytes. Scale= 100μm. 
7. Appearance of matur官 carposporophyte. Scale=200μm. 
8. Distal t沼trasporangialaxes， some cells bearing two (arrow) or three (arrowh回 d)tetrasporangial 

primordia. Scale=200μm. 
9. Habit of spermatangial axes. Scale = 100μm. 
Fi喧.10. Seirospora occ帥 ntalisBOERGESEN. US JN 6348 (NORRlS & BUCHER 1982， p. 205). Habit of 

tha!lus with seirosporangia (arro明). Scale=IOOμm. 
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necting cell fusions， one appears to take 

place at the lower border of an auxiliary 

cell whereas the other occurs more distally， 
although it does not appear to be invariable 

which type of fusion is associated with 

which auxiliary cell. 
As events procede， all but the basal cell 

ofthe carpogonial branch fuse (Figs 15-17)， 
and all ce11s ofthe branch fade and eventual-

ly disappear. Both auxiliary cells divide 

unevenly， the lower (or foot) cell consisting 
primarily of two slender lobes each contain圃

ing little more than a nucleus (Figs 16， 17)， 
the upper ce11 initiating the gonimoblasts. 

Gonimoblasts consist of irregular to subdi-

chotomous filaments (Figs 5， 17)， the sub-
divisions of which constitute distinct lobes 

of the carposporophyte that result in cysto-

carps composed of catenate carposporangia 

(Figs 4，6， 7). Carposporangia in any given 

lobe develop synchronously， but lobes of 
carposporangia at several different rates of 

maturity may be present (Figs 久6). Car-
posporangia are spherical to ovoid and reach 

30-40 x 35-45μm. Mature cystocarps are 

laxly subtended by 1-2 subsidiary vegeta-

tive filaments arising a氏erfertilization on 

the hypogenous c巴11(Figs 6， 16， 17). 
Spermatangia are present in great num-

bers on 2-4司 ce11edfi巴rtileaxes borne in one 

or two rows on the adaxial sides of deter-

minate laterals (Figs 9， 18). Although veg-
etative laterals are generally slightly forci-

pate (Figs 4， 8)， those bearing spermatang-
ial axes are often slightly to strongly revo-

lute (Fig. 9). The fertile axes are generally 
directed towards the apex of the bearing 

branch and often overlap the proximal end 

of the contiguous bearing ce11 (Fig. 18). 
Spermatangia reach ca. 4μm diam. and 
develop directly on fertile axial cel1s. 

Tetrasporangia are always sessile and 
are often accompanied by a second (rarely 

a third) primordium (Fig. 8) which may 

be either distal or proximal to the tetra-
sporangium (Fig. 19). It is not known 

whether the additional primordia develop 
into tetrasporangia once the first tetraspores 
are shed， but more than one tetrasporan-

20・24-20pm 

Figs 18-19. Seiro.φora orientalis， sp. nov. 
18. Spermatangial axes being initiated and 

developing on adaxiallateral branch ceIls (MELU， 
A3.5368). 

19. Mature tetrasporangium and undeveloped 
primord山 n(MELU， A35370). 

Fig.20. Seかosporaoccidentalis BOERGESEN (US 
JN 6341). 

20. Mature carpogonial branch with appar-
ently functional trichogyne (tr). 

Figs 21-24. Seirospora occi，伽ltalis BOERGESEN 

(MICH Wynne 8344) 
21，22. Mature procarps， the carpogonia (cg) 

abutting the subhypogynous ceIls. 
Fig. 23. Postfertilization stage foIlowing cut-

ting off of second auxiliary cell (fpc) and an 
associated connecting ceIl. 

Fig. 24. Later postfertilization stage showing 
auxiliary cell (ac) and gonimoblast initial (gi); ceIls 
of carpogonial branch remain unfused. 

gium per bearing cell has not been observed. 
Tetrasporangia divide tetrahedrally (Fig. 

19)， reach 65-70μm diam.， and are borne 
adaxially on the distal ends of lateral 

branch cells (Fig. 8). 

Discussion 

The only species of Seirospora to which 
the Great Barrier Reef material might be 
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compared is S. occidentalis， originally des-
cribed from the Virgin Islands (BOERGESEN 

1909， 1917) and subsequently recorded 

from several Caribbean localities and south-
ern japan (Table 1). Caribbean and Aus-

tralian specimens are all uncorticated and 

of similar height， occur on a variety of algal 

hosts， and have comparable cell dimensions. 
Comparison of the Australian collections 

with published accounts of S. occidentalis 

(Table 1) reveals， however， that there are 
apparently some differences between the 

two entities. Seiroゆoraorientalis occurs on 
both algal and invertebrate hosts， in con-
trast to S. occidentalむ fromthe Caribbean 

Sea， which is mostly recorded on species of 
Gracilaria (TAYLOR 1960)， Sarg仏間m and 

D功。ta(NORRIS & BUCHER 1982). Branch-

ing is alternate in both species， but is r・e-

ported to be also occasionally opposite 
(BOERGESEN 1917， Fig. 209) or trichotomous 
(BOERGESEN 1909， Fig. 9A) in S. occidentalis， 
conditions not yet observed in Australian 

and japanese material. Both Australian 

and japanese collections completely lack 

“seirospores"， in contrast to at least some 
plants of Caribbean S. occidentalis (Fig. 10)， 
and lower axial cells of the Barrier Reef 

plants can reach somewhat greater lengths 
(Table 1). Tetrasporangia in Caribbean 

S. occidentalis are reported to be pedicellate 
as wel1 as sessile (HOWE 1920)， occasionally 
cruciately divided (BOERGESEN 1909)， and 
are apparently unaccompanied by adjacent 
primordia formed on the bearing cell 

(BOERGESEN 1917， Fig. 21OB， 0)， all condi-

tions at variance with Australian and， ap-
parently， japanese (IToNo 1977， p. 205， 
Fig. 41G) Seiroψora. Perhaps as significant 

are differences in the configurations of cells 

of the procarps and early gonimoblasts in 
the two species. As details of procarp and 
gonimoblast anatomy have not been pub-
lished for Caribbean S. occidentalis， material 
from Belize [housed in US， cited by NORRIS 
& BUCHER (1982， p. 205)] and Guadeloupe 
[leg. D. BALLENTYNE， WYNNE no. 8344， 
MICH， epiphytic on Dictyota sp.] preserved 
on microscope slides has been examined. 

The single female gametophyte from Belize 

(JN 6341) lacks seirospores but does have 

occasional opposite or unequally trichoto-
mous branching. Although not numerous， 
its procarps are composed of far less angular 

and less regularly disposed cells (Fig. 20) 

than are those of S. orientalis， in which the 
carpogonium， hypogynous cell and sub-

hypogynous cell [termed cells 4ー2 in 
DIXON & PRICE (1981)] display a regular 

spatial pattern (Figs 11-13). Procarps in 

the one Guadeloupe specimen available are 

more uniform in cell disposition (Figs 21， 
22)， more angular， and closer to S. orientalむ
in shape than are procarps in the Belize 

specimen， but details of early gonimoblast 
development sti1l display some differences 

from comparable stages in S. orientalis. 

Carpogonial， hypogynous and subhypogy-
nous cells of the carpogonial branch ap-

parently do not fuse at the time of auxiliary 

cell formation (Figs 23， 24) in the Guade-
loupe specimen (cf. also BOERGESEN 1917， 
Fig. 211B)， nor are foot cells so slender and 
deeply scalloped (Figs 24， 25) as they are 
in S. orientalis (Figs. 16， 17). Cells of the 

first gonimolobe initial in the former (Fig. 

25) also ftare out asymmetrically at the top， 
unlike similar cells in the latter (Fig. 17). 

Neither of the axial cells adjacent to the 

fertile axial cell in Wynne 8344 bears sub-
sidiary laterals， unlike S. orientalis in which 
at least the hypogenous cell almost always 

does. On the other hand， the Guadeloupe 
specimen is regularly alternately branched 
and lacks “seirospores"， as is typical of S. 
orientalis. 1 t is di伍cultto assess the im-

portance of the differences between Aus-
tralian and Caribbean material without 

having a greater number of both Eastern 

and Western Hemisphere plants to exam-
ine. This study is based on fourteen female 
gametophytes collected at two localities 
(One Tree Island， Wistari Reef) during 

three months (August， October， November) 
in four different years (1975， 1978， 1979， 
1983). Early gonimoblasts in all these 
specimens have a consistent morphology， 
but fully-formed carpogonial branches bear-
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Features of Seiro，功。raoccidentalis BOERGESEN， as described in various publications， compared with those of the Australian material of 
Seirostora treated in this paper. け-Algalhosts of S. orientalis KRAFr， sp. nov.: Chondria dangeardii， Chondro，ωccus hornemannii， Coelarthrum 
boergesenii， Distromium diψmothrix， Galaxaura arborea， Gibsmithia larkumii， Laurencia brongniartii， Liagora sp.， Ti伽 ophora脚 berae)

Table 1. 
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Fig. 25. Seiro司poraoccidentalis BOERGESEN 
(MICH Wynne 8344) Early development ofbranc-
hed gonimolobes from gonimoblast initials (gi) 
Abbreviations used in figures: 

ac=auxiliary cell 
bc = basal cell of carpogonial filament 
cg=caゃogomum
fax = fertile axial cell 
fc=foot cell 
fpc = fertile pericentral cell 
gi=gonimoblast initial 
hy=hypogynous cell 
sf=subsidiary filament 
shy=subhypogynous cell 
sc=supporting cell of ca中ogonialfilament 

ing trichogynes are present only in the No-
vember 1979 collections. Material of S. oc-
cidentalis is apparent1y very rarely collected 
in the Caribbean， and only the two female 
gametophytes described above have been 
available. The Seiroゆorafrom these two 
widely separated geographical regions is 
certainly a close match in terms of many 
morphological features， but until more is 
known of variability among populations it 
is proposed to treat plants from di能rent
hemispheres as representing distinct taxa. 

The procarp cell pattern in S. orientalis 
corresponds to the “Callithamnion corymbo・
sumJJ type designated by MIRANDA [1934， 

reproduced as Fig. 4A in DIXON & PRlCE 
(1981)]. DIXON & PRlCE (1981) observed 
differences in“cell spatial arrangements and 
alignment in the carpogonial branch" in 
British species of Callithamnion， a genus with 
the exact procarp cell composition of Sei-
rostora. DIXON & PRICE discounted this 

feature as a “principal distinguishing" 
character of species， arguing that “sizes 
and shapes of carpogonia， trichogynes， and 
other cells of the procarp all appear too 
variable to be of taxonomic value at the 
species level." Such variation in cell ori-
entation is well i1lustrated for Callithamnion 
cordatum by SCHNEIDER (1980， Figs 9-11)， 
and seems to be a feature of Caribbean 
Seiro.司poraoccidentalis. Given that so たw
procarps in the orientalisfoccidentalis suite of 
specimens produce trichogyr児島 itmay be 
that at least some of the variation resects 

the aftermath of non-viability， the cells of 
such procarps perhaps losing their angu-

larity and precise orientation. 
Illustrations of japanese material (lTONO 

1977， Figs 19E， 62G) are not given at a 
scale that permits accurate assessment of 
cell outlines and alignments in the procarp， 
although lTONO describes them to be of 
the coヮmbosumtype. In view of the fact 
that di鉦erencesbetween Australian and 
Caribbean plants otherwise seem to apply 
equally to lTONO's reports of japanese ma-
terial (Table 1)， it appears likely that the 
latter represents S. orientalis rather than S. 
occidentalis. 
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Gerald T. KRAFT:グレートパーリアリーフ産 Seirosporaorientalis (新種)について

南部グレートパーリアリーフの水深 IO-27mから穫身の藻類，無脊椎動物iζ着生した Seiroφoraの一種を得

た。 catenateparaspore (seirospor吋の欠除，分校のバターンおよび procarpの構造から，このオーストラリ

ア産の藻類は明らかに S.occidentalis BOERGESENと区別され， S. orientalis KRAFTとして新種記載された。日本

から S.occidentalisとして報告されている藻類は本種 S.orientalisと考えられる。 (Schoolof Botany， University 

of Melbourne) 




