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Abstract — Two new species of the genus Hypoglossum Kiitzing (Delesseriaceae, Rhodophyta) are
described: H. androlamellare sp. nov. from Zanzibar Island, Tanzania, and H. annae sp. nov. from
the Malay Archipelago. The former is the first species of Hypoglossum to be reported from Tanzania
and is distinguished by a combination of its overall habit, the chevron-like arrangement of the
spermatangial sori, and the non-participation of lateral pericentral cells in sporangium formation
within the tetrasporangia sori. The latter species is based on the material identified by Weber-van
Bosse as “Hypoglossum spathulatum Kiitzing” (Kiitzing, 1849; 1869, as Delesseria spathulata
Sonder), which has been recognized as having nothing to do with the present taxonomic placement
of that species, Apoglossum spathulatum (Sonder) Womersley et Shepley. H. annae is distinguished
by the restriction of its reproductive structures to relatively small final-order, or penultimate-order,
bladelets. Hypoglossum simulans M.J. Wynne, LR. Price et D.L. Ballantine is newly reported for
Zanzibar, © 2000 Adac/Editions scientifiques et médicales Elsevier SAS

Delesseriaceae / Hypoglossum | H. androlamellare /| H. annae | H. simulans | Malay
Archipelago / marine red algae / Tanzania / Rhodophyta / Zanzibar Island

Résumé — Quelques observations taxinomiques sur le genre Hypoglossum (Delesseriaceae,
Rhodophyta) dans I’océan Indien et la région malaise, comprenant la description de deux
nouvelles espéces. Deux espéces nouvelles du genre Hypoglossum Kiitzing (Delesseriaceae,
Rhodophyta) sont décrites : H. androlamellare sp. nov. de 'fle Zanzibar, Tanzanie, et H. annae sp.
nov. de I’archipel malais. H. androlamellare est la premiére espéce d’Hypoglossum rapportée de
Tanzanie ; elle se distingue des autres par son aspect général, la disposition en chevron de ses sores
de sporocystes et la non-participation des cellules péricentrales latérales & la formation des
sporocystes & I'intérieur des sores de tétrasporocystes. La seconde espéce, H. annae, est fondée sur
le matériel identifié par Weber-van Bosse sous le nom « Hypoglossum spathulatum Kiitzing »
(Kiitzing, 1849 ; 1869, sub Delesseria spathulata Sonder). On a en effet montré que le matériel
identifié par Weber-van Bosse n’a rien & voir avec cette espéce, actuellement connue sous le nom
de Apoglossum spathulatum (Sonder) Womersley et Shepley. H. annae se distingue par des
structures reproductrices restreintes aux petits rameaux foliacés de dernier ou d’avant-dernier ordre.

* Correspondence and reprints: mwynne @umich.edu
! This paper is dedicated to Professor Francis Magne to honour his 75th birthday.
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Hypoglossum simulans M.J. Wynne, LR. Price et D.L. Ba}lantinc est r'apportée pour la premiére fois
ds Zanzibar. © 2000 Adac/Editions scientifiques et médicales Elsevier SAS

algue rouge marine / archipel malais / Delesseriaceae / Hypoglossum [ H. androlamellare /
H. annae | H. simulans | Tanzanie / Rhodophyta / ile Zanzibar

INTRODUCTION

This study is based on recent collections of Hypoglossum from East Africa,
including an undescribed species, and a re-examination of collections of a Hypoglossum
made by Weber-van Bosse in the Malay Archipelago during the Siboga Expedition of
1899-1900. The only previous record of the delesseriacean genus Hypoglossum from East
Africa was that made by Lawson (1980) as “Hypoglossum sp.” from Zanzibar, Tanzania.
Weber-van Bosse (1923) reported H. spathulatum (Kiitzing) J. Agardh from four
collections in Malaya [see De Clerck & Coppejans (1997) for a map of the Malay
Archipelago]. Similarly, this same species has been reported from India (Bgrgesen, 1932;
Krishnamurthy & Varadarajan, 1990), the Red Sea (Nasr, 1947), and the Persian Guilf
(Nizamuddin & Gessner, 1970). Womersley & Shepley (1982), however, found that the
Western Australian type of this species (Sonder, 1845, as Delesseria spathulata) belongs
to Apoglossum and transferred it to that genus. Because some of the reported “Hypoglos-
sum spathulatum” appear to be assignable to Hypoglossum, such as H. heterocystideum
(J. Agardh) J. Agardh (Silva et al., 1996), it was desirable to re-study voucher material to
determine the status of these collections. Weber-van Bosse’s Malayan collections of
“Hypoglossum spathulatum” in Leiden provide the basis for the description of a new
species, H. annae. '

MATERIALS AND METHODS

Hypoglossum androlamellare and H. simulans were collected using SCUBA or
snorkelling and were processed as herbarium specimens as well as a part being preserved
in 4 % Formalin/seawater. Slide material was stained in a mixture of 1 g aniline blue
powder, 70 ml Karo®, 30 ml distilled water, 5 ml acetic acid and was deposited in GENT
and MICH. Collections of H. annae, received on loan from L, wete collected during the
Siboga Expedition in Indonesia and the Philippines. Bgrgesen’s collections of A.
spathulatum from India were received on loan from C and examined. For comparative
purposes & paratype specimen of H. abyssicolum W.R. Taylor and a topotype specimen of
H. guineense G.W. Lawson et D.M. John (from Vernon Bank, Ghana) both in MICH were
algo examiped. Line-drawings were prepared using a camera lucida mounted on a Leitz
Diaplan microscope. Photographs were taken on a Leitz Diaplan microscope with both
brightfield and Nomarski interference contrast optics. Agfa APX25 was used in making

?igcélg )and white photographs. Abbreviations of herbaria follow those of Holmgren et al.
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Figs 1-7. Hypoglossum androlamellare. Fig. 1. Holotype (ODC 634). Fig. 2. Habit of a wet-
preserved specimen. Fig, 3. Detail of a blade apex. Fig. 4. Tetrasporangial blade. Fig. 5. Detail of
a tetrasporangial sorus. Fig. 6. Detail of a spermatangial sorus. Fig. 7. Detail of a spermatangial
sorus close to the midrib.
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OBSERVATIONS
Hypoglossum androlamellare M.J. Wynne et De Clerck sp. nov. (Figs 1-10)

Vegetative Structure

The alga consists of undulate blades with an erect hgbit, up to 4 cm tall, al_‘isipg
from a single holdfast (Fig. 1). The blades are monostromatic except along the rmdnb,
which becomes well corticated in the lower portion of the thallus (375-600 pum in
diameter). The blades are alternately branched to three or four orders frqm the midrib.
Individual blades are lanceolate-ligulate (Fig. 1) to obovate (Fig. _4), with rounded to
obtuse apices, up to 4 mm wide and 18 mm long. Blade margins are smooth z}nd
undulating (Fig. 2). Growth takes place by a transversely dividing apical cell terminating
each blade (Fig. 3), with lateral pericentral cells formed prior to the transverse pericentral
cells. All cells of the second-order rows produce third-order cell rows (Fig. 10). Cells
comprising the alae are polygonal near the midrib (40-53 um long and 17-22 ym wide),
becoming more linear in shape closer to the blade margins (ca 30 um long and 8-10 pm
wide). Alar cells are not arranged in longitudinal rows.

Reproductive Structure

Tetrasporangial thalli produce discrete ‘twin’ sori, symmetrically placed on both
sides of the midrib in the mid-region or the upper half of ultimate- or penultimate-order
blades (Fig. 4). Mature sori are up to 1.5 mm long and 0.6 mm wide. The number of sori
per blade varies, some blades producing a single pair of sori and other blades producing
two pairs of sori. Lateral pericentral cells do not participate in the production of
tetrasporangia (Figs 5 and 8). The combination of the two sori gives a cordate aspect to
the soral region. Tetrasporangia are tetrahedrally divided and measure 30-37 ym in
diameter at maturity.

Male thalli bear spermatangial sori arranged in conspicuous chevrons, diago-
nally arranged along both sides of the midrib (Fig. 9), with about 10 to 26 chevrons being
produced per blade. Each chevron is 90-105 um wide and 300-700 pm long, separated
from one another by a sterile region 50-80 pm wide (Fig. 6). Spermatangial sori are
separated from the midrib by a sterile zone, about 100-130 um wide, and do not reach the
blade margins (Fig. 7).

Female thalli were not observed.

Description

Alga ex laminis undulatis cum habitu erecto consistens, usque 4 cm altis, e
singulari fundamento enascentibus; costa media ad basem thalli (375-600 um in diam.)
bene corticatescens; ramificatio laminarum alterna in tres aut quattuor ordines; singulae
laminae oblongae, usque 4 mm latae, 18 mm longae, cum apicibus rotundis aut obtusis;
margines laminarum leves, undulantes; omnes cellulae serierum cellularum secundi
ordinis series cellularum tertii ordinis procreantes; alae propre costam ex cellulis
polygonis (ca 40-53 um long. et 17-22 um lat.) consistentes, propre margines laminae ex
cellulis linearioribus (ca 30 um long. et 8-10 um lat.) consistentes; cellulae alae in
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Figs 8-10. Hypoglossum androlamellare. Fig. 8. Habit of a blade with tetrasporangial sori. Fig. 9.
Habit of a blade with spermatangial sori. Fig. 10. Detail of the apical organization of a blade.
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seriebus longitudinalibus non dispositae; thalli tgtrasporaz.zgiales soros dz.sc.re.tos gemi-
natos procreant similiter positos in ambo laterzbu:s* mediae costa in a{zmzdzo supero
laminarum ultimi vel penultimi ordinis; sori maturi usque 1.5 mm longi, 0.§ mm lati;
cellulae laterales pericentrales tetrasporangia non formal?te.s; tetrasporangia matura
30-37 um in diametro; thalli masculi cum soris spermat.angquzbus. in lamellis conspicuis
ordinatis, secundum ambo latera costae media diagonaliter dispositis; ca 1 0-26 lam_ellae
per laminam productae; omnis lamellae 90-105 um latae, 3Q0—700 um longae, a{za ab
alia separata regione sterili 50-80 um latae; sori spermatangiales a costa separati zona

sterili, ca 100-130 um latae, margines laminae non contingentes; thalli feminei non
observati.

Etymology: the specific epithet, Gr. andro, male; L. lame{laris, gill-like, alludes to the
chevron- or gill-like arrangement of the spermatangial sorl.

Holotype: legit O. De Clerck (ODC 634), 10.vii.1997, Kunduchi, Fungu Reef, Zanzibar
Island, Tanzania; epilithic,15 m depth; tetrasporic. Deposited in GENT (Fig. 1).
Isotype: Deposited in MICH.

Hypoglossum simulans M.J. Wynne, LR. Price et D.L. Ballantine (Figs 11-17)

TANZANIA. Chwaka Bay, Zanzibar Island: 17.vii.1997, legit Olivier De Clerck
(ODC 711), mangrove tide channel; male, female and tetrasporangiate; in GENT and
MICH. Nungwi, Zanzibar Island: 26.vii.1997, legit Tim Roels (RT 85); male, female and
tetrasporangiate; in GENT and MICH.

Vegetative Structure

Thalli form small creeping tufts on leaves of the seagrass Thalassodendron
ciliatum (Forrskal) Den Hartog, up to 12 mm long (Fig. 11). Thalli are attached primarily
at a single point (Fig. 12), from which several first-order blades arise. These blades are
attached often at several points to the substratum by means of small groups of rhizoids
which arise from the margins (Fig. 13). Thalli generally branch only up to the second
order, third-order blades being rare. Branches are formed endogenously and arise
predominantly on the adaxial surface, less frequently from both surfaces. Often a new
branch is formed from the basal axial cell of a young blade.

Blade apices are acute or rounded. The lateral pericentral cells cut off
second-order rows, but not all of the second-order cells bear third-order rows (type
2 apex) (Fig. 15). All apical cells of third-order rows reach the blade margin. The midrib
remains uncorticated throughout.

Reproductive Structure

Tetrasporangia are formed in discrete, narrow, elongate sori (450-750 pm long,
240-300 um wide) on both sides of the midrib (Fig. 14). Up to two soral pairs have been
observed on a single blade. The lateral but not the transverse pericentral cells are involved
in the formation of tetrasporangia. Apart from the lateral pericentral cells and cells from
the second-order and third-order cell rows close to the midrib, tetrasporangia are also

Bcgmeld;)by cortical cells (Fig. 16). Mature tetrasporangia measure 45-60 um in diameter
ig. 17).



117

Taxonomic observations on Hypoglossum (Delesseriaceae, Rhodophyta)

oz ».:.ﬂa&ﬁwwuu..m\ R T

3

1

AR

B!

WY

¥
SR
R S

29

&

SRR

AR
ARR ALY
:..wﬁ—ﬁ
&

2
NN

e

vlllvv."w“'!

st 141

fﬂ.r\\\\\\

()

\\\.w

4%

a7

s

t&ﬂu}-“l' NN
RN

tvglrdr

ORI

X203

WAL

fith
7

7

7%
T

f/ﬂng

Y

A
G

mh\-vnvxm\.\sng...\\

=%
X

N

A
W

52
)
7 7

Ay
XS
R

orientated in longitudinal rows]. Fig. 15. Detail of the apical organization. Figs 16-17. Details of

thizoids. Fig. 14. Detail of a young blade with an immature sporangial sorus [notice the wing cells
tetrasporangial sori.

Figs 11-17. Hypoglossum simulans. Fig. 11. Habit. Fig. 12, Base. Fig. 13. Detail of marginal
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Spermatangia are produced in small discrete sori scattered over both surfaces of
the blade. Individual sori are often produced from a single cell of the alae.

Hypoglossum annae M.J. Wynne ef De Clerck sp. nov. (Figs 18-22)
Vegetative Structure

The alga consists of from one to several principal axes arising from a
conspicuous base. Fronds are 8-14 cm long, and primary blades are 4-6 mm wide. Thalli
are branched to three or four orders (Figs 18 and 19). Secondary blades are produced
mainly alternately, rarely in an opposite manner. All orders of branching exhibit the same
structure. Principal blades become denuded below, leaving the corticated midrib as a
stipe-like portion, 1-2 cm long. Blade margins are smooth; projections or teeth formed by
the simple extension of marginal cells have not been observed.

1 8 SibopaExp. 1 9

o =2\t Ahper B

Figs 18-19. Hypoglossum annae. Fig. 18. Holotype (L 941.98-52). Fig. 19. Paratype (L 941.98-55).

Growth takes place by means of a transversely dividing apical cell. The lateral
and transverse pericentral cells start to develop 4-8 segments from the apex. Only the
inner 4-5 cells of the second-order rows produce third-order rows (Type 2 apex, Wynne
et (cizl.,11989). The terminal cells of both second- and third-order rows are typically narrow
and elongate in young parts of the apices. Lower down, marginal cel imilar i
appearance to the other wing cells. ginal cells are similar in
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Reproductive Structure

Tetrasporangia develop in small lanceolate final-order bladelets (2.0-3.5 mm
long, 400-600 pm wide) (Fig. 20). Tetrasporangia are produced in an acropetal sequence.
In older bladelets sporangia appear to be formed only in the upper half of the bladelet, but
this is merely due to the fact that sporangia in the lower portions of the bladelet have
already been released. The relatively narrow width and the abundant formation of
sporangia cause the tetrasporangial bladelets to become terete and have a stichidium-like
appearance.

20 22

Figs 20-22. Hypoglossum annae. Fig. 20. A blade bearing three sporangial bladelets. Fig. 21. A
spermatangial blade. Fig. 22. A blade bearing three stalked cystocarps.

Transverse as well as lateral pericentral cells and second-order cell rows are
involved in the formation of sporangia. Probably only a single row of cells develops from
the lateral pericentral cells, There is no direct evidence that cortex cells are involved in
the formation of tetrasporangia in that all sporangia in a single segment appear to be at
a similar stage of development. Mature tetrasporangia measure 100-130 pm in diameter.

Spermatangia are produced in small, ovate final-order bladelets (3.0-3.7 mm
long, 2.2.—2.8 mm wide), forming a pair of sori on both sides of the primary cell row
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(Fig. 21). Lateral pericentral cells generally participate in spermatangial prqducnon.
Transverse pericentral cells remain undivided except one Or (wo cells near the distal end
of the bladelet, forming a connection between the sorl. Lateral pericentral cells in
spermatangial bladelets produce only two rows of.second-order TOWS. '
Cystocarp-bearing bladelets occur sporadically along the midrib of penultimate
blades. These fertile bladelets are 1.0~1.5 mm long and are narrowly stipitate (Fig. 22).
The stalk is 400-500 um long and 150 um in diameter. The mature cystocarps measure
900-1000 ym wide and 1100-1300 um long and are ostiolate and spherical. The

carposporangia are 40-60 yum long and 25-35 pm broad.

Description

Alga ex uno ad aliquot axibus principalibus e base conspicua enascentibus
constans; thalli 8-14 cm longi; laminae primariae 4-6 mm latae, ad tres vel quattuor
ordines ramificatione; laminae secundae praecipue alternatim productae, raro in modo
opposito; laminae principales infra denudatae, costa corticata sic parte stipitata, 1-2 cm
longa; margines laminae laeves; solae interiores 4-5 cellulae serierum secundi ordinis
series cellularum tertii ordinis procreantes (Typus 2 apex); tetrasporangia in sequentia
acropeta in laminis ultimae ordinis parvis lanceolatis evoluta (2.0-3.5 mm longis,
400-600 um latis); hae laminae tetrasporangiales teretes et aspectu simili stichido;
cellulae pericentrales laterales et transversales sporangia facientes; tetrasporangia
100-130 um in diametro; spermatangia in laminis parvis ovatis ultimae ordinis producta,
parem sororum in ambo lateribus serei cellularum primariarum; cellulae pericentrales
laterales spermatangia facientes; cellulae pericentrales laterales in laminis spermatan-
gialibus solum duo series serierum secundae ordinis procreantes; cystocarpias-ferentes
laminae passim in costa laminarum penultimatae ordinis, 1.0~1.5 mm longae et anguste
stipitatae; cystocarpiae maturae 900—1000 um in latae, 1100-1300 um longae, ostiolo et
sphericae.

Etymology: the specific epithet honors the collector, Anna Weber-van Bosse of Eerbeck,
The Netherlands.

Holotype: legit Anna Weber-van Bosse (L 941.98-52). Station 33. Pidjot Bay [situated
6°02’S 115°47’E, on Lombok, Indonesia], 25.iii.1899 (male, cystocarpic, and tet-
rasporic). A total of six cards, consisting of male, female, and tetrasporic specimens, are
in Leiden under this number. A cystocarpic specimen (Fig. 18) is designated the Holotype;
the other cards are treated as Isotypes, all remaining in L.

Additional paratype collections (all Weber-van Bosse collections in L):
L.941.98-29. Station 64. Tanah Djampea [situated 7°00’S 120°34°E, current name
Tanahjampea, Indonesia]; 30 m, sterile.
1.941.98-55. Station 80. Banc de Bornéo, Sulu Archipelago [situated approx. 6°N 120°E,
now belongs to the Philippines], 7-13 fathoms, tetrasporic.

L941.98-30. Station 99. North Ubian [situated 6°07°N 120°26’E, an island in the Sulu
Archipelago, Philippines]; 9 fathoms, sterile. (Fig. 19),

DISCUSSION

Hypoglossum is currently recognized to contain about 26 species (Womersley &
Shepley, 1982; Wynne, 1994: Yoshida, 1998). The more significant taxonomic criteria
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include pattern of growth (monopodial or sympodial), habit (erect or prostrate), apical
organization (Type 1 or Type 2), participation or lack of participation of lateral pericentral
cells in the formation of tetrasporangia, shape and arrangement of the spermatangial and
tetrasporangial sori, and the restriction of tetrasporangial production to a single (primary)
layer or several layers of the blade (see Table 1 in Appendix). Less important criteria
include branching pattern (opposite or alternate), blade margins (entire or dentate), blade
colour, and arrangement of the cells of the alae (in longitudinal rows or not so). It is
usually a unique combination of these traits that is used to distinguish individual species
within the genus. A Key to species? is herein presented:

la. A 3rd-order row produced from every cell of the 2nd-order rows.......covvvererrevreenes 2
1b. A 3rd-order row not produced from every cell of the 2nd-order rows................... 21
2a. Branching of the thallus regularly sympodial, blades usually revolute ...............
........................................................................................................... H. revolutum

2b. Branching of the thallus regularly monopodial..........cccccevvireecevininireesrisiens 3

3a. Branching arising and emerging from the midline of the midrib of parent blade.... 4
3b. Branches arising and emerging at points between the blade margin and midline

(midrib) of the parent blade ...........coevvvveviiriiiiiirirecc e s H. anomalum
4a. Blade margins smooth (sometimes with marginal rhizoids but never serrate/
AEIILALE) 1vvevreeriesiere et eesteeie et s vrn e sresbe e ba e s bbane s eabeebesse s e anesstoresresebbe st orannnsartnsrs 5

4b. Blade margins not smooth (minutely dentate, serrate, or strongly fimbriate.. 18
5a. Habit mostly prostrate or decumbent, with multiple attachments to substrate or host. 6

5b. Habit essentially erect, attached by a discrete holdfast.........cccceeeeveiviveriiiieiiniriens 11
6a. Prostrate axis very narrow, rhizomatous, giving rise to erect simple (potentially
fertile) blades......voereniiiiniee H. rhizophorum

6b. Prostrate axis not narrow but blade-liKe.........cooeoevviiviieiiniininese e, 7

7a. Prostrate axis regularly constricted, nodal regions forming attachment organs,
oppositely arising more prostrate axes, and erect simple (potentially fertile) blades

........................................................................................................... H. caloglossoides
7b. Thallus lacking such an Organization..........ccecereerresieiineiieeeeenienenecsreessre s esssressse s 8
8a. Branching regularly and strictly opposite.......ccovvvimiereeimsienecnnen H. geminatum

8b. Branching alternate, often with a branch arising from the basal segment of parent
blade, giving the false impression of opposite branching........oceeeeceenecciincrcee 9

Oa. Lateral pericentral cells participating in formation of tetrasporangia.........c.ococervene. 10

9b. Lateral pericentral cells not participating in formation of tetrasporangia............ce.e....
................................................................................................................ H. nipponicum
10a. Blades with acute apices and more narrow (to 1.5 mm wide); little branched;
blades often marginal rhizoids or forming a dense apical tuft; tetrasporangial

SOTT ODIONE 11viviiiiiieiieiie it seb et s sessarsa e ene H. barbatum

10b. Blades with broadly rounded to truncate apices and broader (to 2 mm wide); a
greater degree of branching; blades with some marginal rhizoids and also

formed when injured; tetrasporangial sori short and ovate............... H. wynnei

11a. (comes from 5b). Stature of thallus small, 1 cm tall or less; one or more (sub-) simple
blades arising from a single discoid holdfast .......cccoevrveviiiiiinininiinin, 12
11b. Stature of thallus tall, at least 3 cm tall (or much taller); usually 2 or more orders of
DEANCHINE ...ttt st e s bbb bbb bbb 13

12a. Tetrasporangial sori running indefinitely distally ..........c.cc.c....... H. subsimplex

12b. Tetrasporangial sori small, discrete, ovate.........ovviivveviiniiinininian, H. minimum

13a. Lateral pericentral cells participating in formation of tetrasporangia.................... 14
13b. Lateral pericentral cells not participating in formation of tetrasporangia............. 17

VH. retusum and H. tortile have not been included in this key because of the lack of data on their anatomy and
reproductive features.
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14a. Thallus fastigiate; blade apices strongly involute; bullations along the blade
‘ H. involvens

IMATEIIS 1. veveeterarseseeesebeesmassstbsr s e s s sns s es b s SEE bbb

14D, INOL S ADOVE vvveeeerrevissiereereisesssieesseansersnesissssssasssassssesmestssasisnasssssaiasssssnssasnsss 15

15a. Tetrasporangial sori restricted to proximal portions of blades .............. H. parvulum
15b. Tetrasporangial sori NOt SO TESLHCEd .o.vvvermcmerivniveiiitiiii i 16

16a. Thallus tufted, densely branched; midrib slightly to moderately developed;
spermatangial sori rounded, elongate or irregular, on both sides of mldnb
............................................................................................... H. heterocystideum
16b. Thallus sparsely branched; midrib inconspicuous; spermatangial sori [based on
var, abyssicolum] in chevron arrangement on both sides of midrib...................
...................................................................................................... H. attenuatum

17a. (comes from 13b) Spermatangial sori in chevron arrangement on both sides of

INEALID 1ot e s H. androlamellare
17b. Spermatangial sori forming continuous (or occasionally interrupted) bands on both
sides Of MUAITD ..ooviviireeeere e e e H. hypoglossoides

18a. (comes from 4b) Thallus with only one order of blades arising from a terete,
SEIPIALE DASE....crtieiicieireereenie i H. guineense

18b. Thallus profusely branched, to several orders............coviiniiinniiiniiiiien 19

19a. Tetrasporangial sori restricted to a median narrow elongate region on small ultimate
and penultimate blades ..........ccovvieeiniiniii H. serratifolium

19b. Tetrasporangial sori occupying a broader, ovate central region on the fertile
DLAGES ..euviveieieie vttt et s e e e e n e b e s ha e b e e e e s ne e areennnee e 20
20a. Marginal serration of blade derived from outgrowth of second-order cell
TOWS 1orteteeieneneesteesessensesssanesbeasastssbsesatsaasatesssassssasssesssasnersnessarees H. harveyanum

20b. Marginal serration of blade derived from outgrowth of third- and some
fourth-order Cell TOWS ......oevivieiieiecs e H. armatum

21a. (comes from 1b) Habit mostly prostrate or decumbent, with multiple attachments to
SUDSETAIE OF NOST....eveueteiiinrinieiiiiit ettt st sr e s e sa e ses s H. simulans
21b. Habit essentially erect, attached by a discrete holdfast .......c.ccocvevveeerevevrreereereres 22
22a. Branching strictly dichOtOMOUS.....c.cccvurieerieiitetircce ettt et st 23
22b. Branching alterNate .........ccevcirririineereieerireerereseee e e eve e eer e es e sesaeseens 24
23a. Thallus robust, to 30 cm tall, with well developed midrib; intercalary cell divisions
in 2nd-0rder TOWS @DSEIL ...cvccrvereeirieiceereces et et H. dendroides
23b. Thallus smaller, to 4 cm tall, with slightly developed midrib; intercalary cell
divisions in 2nd-order TOWS PreSent..........cocvurirevereseerreesreerrreessnenenn, H. sagamianum

24a. Some marginal cells of blades forming 2-3-celled outgrowths; tetrasporanial

sori covering the approximate central half of fertile flat blade .. H. protendens

24b. Marginal cells of blades not forming any outgrowths; tetrasporangial sori
forming more IeStricted TEZIONS .......vvvvivsieiereereceeeeeeeee e e res e e oo 25

25a. Reproductive organs restricted to ultimate blades, which are conspicuously smaller
and specialized in appearance; tetrasporangia formed in narrow stichidium-like

PIOLTEIALIONS ...o.ooiiiiiecirieitc e eeres et es et eesas H. annae
25b. Reproductive organs produced on ordinary ultimate and penultimate blades
.............................................................................................................. H. tenuifolium

The arrangement of spermatangial sori in chevron-like patches running diago-
nally on either side of the midrib in Hypoglossum androlamellare is shared by at least two
other species in the genus. It is a pattern also seen in other genera of the family:
Apoglossum ruscifolium (Turner) J. Agardh (Kylin, 1923: Wynne, 1984) and Branchio-
glossum pygmaeum M.J. Wynne et R.E. Norris (Wynne & Norris, 1991). The male soral
pattern in H. androlamellare in combination with such features as its erect habit, blades
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with their smooth, undulating margins and well developed midribs, the Type 1 apical
organization, and the paired tetrasporangial sori allow separation from known species in
the genus.

The most distinctive feature of Hypoglossum annae is the restriction of its
reproductive structures (male, female, and tetrasporangial) to relatively small final-order,
or penultimate-order, bladelets. The stature of H. annae (up to 14 cm tall) places it in the
category of moderate-sized species in the genus.

Thalli of Hypoglossum harveyanum (J. Agardh) Womersley er Shepley (1982)
are robust, reaching 40 ¢m in height and with four to five orders of branching. Similarities
with H. androlamellare include the arrangement of the spermatangial sori as series of
diagonally oriented bands on either side of the blade, with a relatively broad sterile region
along the midrib, and the tetrasporangial sori being in relatively continuous bands with a
broad sterile region along the midrib, although the sori are broader in the new species. A
major difference is that the blades in H. harveyanum are conspicuously serrate or
fimbriate (Harvey, 1838, pl. 59, as Delesseria serrulata; Womersley & Shepley, 1982;
Wynne, 1989).

Similarly, Hypoglossum guineense, described from Ghana, West Africa, by
Lawson & John (1982), resembles H. androlamellare in its overall habit of erect axes
bearing oblong blades with alternate branching and the heavily corticated, denuded basal
axes but differs by the minute marginal serrations of the blades. Topotype material of H.
guineense in MICH has a Type 1 apex, a feature previously not stated for this species.
Female plants of H. guineense bear cystocarps on a reduced foliar stipiate appendage,
similar to the small, final-order cystocarpic blades of H. annae. But the type of apex and
the finely serrate blade margins in H. guineense separate it from H. annae. Male plants
are unknown for H. guineense. Another species for which male plants are unknown is H.
armatum (J. Agardh) J. Agardh (1898), but it can also be eliminated from consideration
because its blades have dentate margins (Womerlsey & Shepley, 1982).

Mikami (1985) showed that the tetrasporangial sori in Hypoglossum serratifo-
lium Okamura (1936) are produced as a single narrow continuous patch per final-order
bladelet. But this differs from both of the new species by its blade having strongly serrate
margins.

A paratype specimen in MICH of Hypoglossum abyssicolum W.R. Taylor, which
was depicted by Taylor (1945, pl. 89, fig. 1) as ‘sterile’, has been re-examined and found
to be male. The spermatangial sori are in the same distinctive chevron arrangement as in
H. androlamellare. Dawson (1962) treated Taylor’s Galapagos species at the varietal level
within H. attenuatum N.L. Gardn, (1927), namely, H. attenuatum var. abyssicolum (W.R.
Taylor) E.Y. Dawson. Thalli in this species and in the variety reach 12 cm in height and
have a Type 1 apex. The fact that the lateral pericentral cells appear to be involved in the
formation of tetrasporangia in H. attenuatum (Gardner, 1927) separates it from H.
androlamellare.

Hypoglossum heterocystideum (J. Agardh) J. Agardh was depicted by Womer-
sley & Shepley (1982, as H. hypoglossoides) as having an erect habit reaching up to 6 cm
in height and with blades with entire margins. It differs from H. androlamellare by its
tetrasporangial sori having the lateral pericentral cells involved in sporangium formation
and the spermatangia being formed in elongate or irregular sori, not in a chevron
arrangement, Also, the midline of the blades does not become heavily corticated as in H.
androlamellare. Hypoglossum heterocystideum is distinguishable from H. annae in that
cystocarps in the former species are not placed on stalk-like branches and tetrasporangia
occur in sori of young blades that are otherwise like ordinary vegetative blades unlike the
ultimate, narrow tetrasporangial bladelets in H. annae, which resemble stichidia in the
Dasyaceae.
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Hvpoelossum hypoglossoides (Stackhouse) Collins et Hervey,_ thp type o_f the
genus, has t)c;[irziporangia};ﬁ lciqnear sori running along both sides of the midrib of ordinary
blades, with the sori separated from the midrib by sterllle cells (Harvey, .1846, as
Delesseria hypoglossum; Maggs & Hommersand, 1993). This feature along with others
distinguish it from H. androlamellare and H. annae.

Notoya (1986) made observations on H. nippon_icum Yamada, a.relatively
poorly known species, based on cultured plants, and he obtained all reproductive stages.
Spermatangial sori were present as scattered, discrete spots arising .from 1sol.ate_:d cel!s of
the blade, which occasionally were coalesced into few-celled sori. The midline of the
blades was not corticated. These differences distinguish H. nipponicum from H.
androlamellare.

Several points of similarity exist between H. androlamellare and H. parvulum
Levring (1941): the same approximate height (ca 4 cm) and blade width (3 m_m), a Type
| apex, alternate branching, oval to lanceolate blades with the broadest portion usually
being above the middle of the blade. Although he indicated that the midrib was weakly
developed, his figures show the same sort of midrib present in H. androlamellare, which
we would regard as relatively well developed. Although Levring did not describe sexual
plants, he depicted the tetrasporangial sori to be located in the proximal part of the blades
and to have the paired sori in close proximity to the midline, these two features differing
from those in H. androlamellare.

Womersley & Shepley (1982) described the spermatangial sori in Hypoglossum
dendroides (Harvey) J. Agardh as having a paired arrangement with the transverse
pericentral cells not forming spermatangia, whereas some of the lateral pericentral cells
were involved in forming spermatangia, and others remained sterile. But this species has
a Type 2 apex and also has regularly opposite branching (Harvey, 1860, as Delesseria
dendroides) unlike the alternate pattern in H. androlamellare. Hypoglossum dendroides
resembles H. annae in its production of small fertile blades (Wynne, 1989), the
cystocarpic blades also being narrowly stalked. But these two species are easily separable
by the highly branched nature of H. dendroides versus the more laxly branched thallus in
H. annae, the opposite branching versus alternate branching, and the Type 2 apex in H.
dendroides.

Some traits of Hypoglossum sagamianum as described by Yamada (1941) are
shared with H. androlamellare, such as the general habit, being “stem-like near the base”,
and the overall height and width dimensions of the blades. But the acute apices of the
blades and the presence of both alternate and opposite branching in H. sagamianum do
not occur in H. androlamellare. Mikami (1987) provided more information on H.
sagamianum, such as the restriction of tetrasporangial sori to small ultimate bladelets and
participation of lateral pericentral cells involved in sporangial production, which serve to
separate this species from H. androlamellare.

Tetrasporangial sori in Hypoglossum tenuifolium (Harvey) J. Agardh occur in
narrow bands close to and often depicted as overlying the midline of the blades (Harvey,
1853, as Delesseria tenuifolia, Bgrgesen, 1919, as D. tenuifolia; Wynne & Ballantine,
1986; Schneider & Searles, 1991). Male plants bear the spermatangia in linear sori on
either side of the midline (Bgrgesen, 1919), in a manner reminiscent of H. androlamel-
lare. But the Type 2 apex of H. tenuifolium (Wynne & Ballantine, 1986) and the absence
of a corticated midline clearly distinguish this species from H. androlamellare.

~ The Australian species H. protendens (J. Agardh) J. Agardh is a robust plant,
reaching 20 cm in height, with a well developed midrib and axes becoming denuded
below (Womersley & Shepley, 1982). The blades in this species bear distinctive
1-2-celled marginal projections. Other differences from H. androlamellare include the
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fairly continuous nature of the spermatangial sorus, with a sterile midrib region and some
sterile second-order cell rows. The lateral pericentral cells patticipate in sporangium
formation within the tetrasporangial sori.

Wynne (1994) described Hypoglossum subsimplex as consisting of an erect
simple or subsimple blade arising from a discoid holdfast. It differs from the pair of new
species by its blade midlines not being corticated, its tetrasporangial sori occurring in
indefinitely running pairs close to the midline, the lateral pericentral cells participating in
sporangium formation, and its spermatangial sori occurring as scattered small patches
over the fertile blade surface.

Another small-statured species is Hypoglossum minimum Yamada, which
consists of a tuft of simple blades arising from a common discoid holdfast. Reproductive
plants have been described by Yoshida & Mikami (1986) and Wynne et al. (1989). The
male plant bears spermatangial sori in an arrangement similar to that of H. androlamel-
lare, although the diagonal sori are more divided and patch-like in H. minimum. The
tetrasporangial sori, however, in H. minimum are small and restricted in extent, occurring
close to the midline and involving the lateral pericentral cells in sporangium formation.

Species with a decumbent habit include Hypoglossum barbatum Okamura
(1901), H. nipponicum Yamada (1930), and H. wynnei 1.A. Abbott (1996) can be
eliminated from further comparison with either of the two new species. It should be
mentioned that the alga depicted as H. barbatum by Wynne et al. (1989) was actually H.
nipponicum. These two species share many similarities, but in the former species the
lateral pericentral cells participate in tetrasporangium formation, not so in the latter
species (Yoshida, 1998, Schneider, in press). Other species of Hypoglossum with a
strongly creeping habit, such as H. caloglossoides M.J. Wynne et Kraft (1985), H.
rhizophorum D.L. Ballantine et M.J. Wynne (1988), H. simulans M.J. Wynne, LR. Price
et D.L. Ballantine (1989), and H. geminatum Okamura (1908) can likewise be discounted.
Male plants of H. rhizophorum bear spermatangial sori in oblique bands extending out
from the lateral pericentral cells, whereas in the tetrasporangial plants the lateral
pericentral cells participate in sporangium formation. Plants of H. revolutum (Harvey) J.
Agardh consist of dichotomously branched blades with sharply serrate margins, the axes
showing a conspicuous sympodial development (Harvey, 1860, as Delesseria revoluta,
Womersley & Shepley, 1992), unlike the monopodial development of the two new
species.

Our records of Hypoglossum simulans are the first reports from East Africa.
When the species was first described from Guadeloupe, French West Indies, its
distribution was also reported to include Caribbean Central America, the South Pacific,
Hawaii, and eastern Australia (Wynne et al., 1989). It was later reported from the
Maldives (Wynne, 1993).

Note added in proof. Since this paper was accepted for publication, the following
publication has come to our attention: Zheng-Yi, 1998 — Hypoglossum fujianensis sp. nov
(Delesseriaceae, Rhodophyta) from Fujian coast, China. Chinese Journal of Oceanology and
Limnology 16; 369-372.
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