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1. EH4E MG ) Udotea tenuifolia sp. nov. (EJRI:1,11:1, B 1)

Planta griseo-viridis, 4 em. alta, filamentis repetite dichotome ramosa, constrie-
tionibus supra-dichotomialibus asymmetrieis instructa. Frons cuneato-flabellata, zonata,
circa 3 em. alta, 2 cm. lata, leviter caleareo-incrustata, superficie ommnino manifesto
fibrosa (sub 10—20 X lente), tenuissima, ad basem ecireca 300, crassa, filamentis
tetrastratosis, ad apicem fimbriatis circa 65-—80y crassa, filamentis bistratosis; fila-
menta corticalia 20—30, crassa, ad apicem imperfecte calcifacta (utringue calcifacta,
in centro filamento non calcifacta), inferne omnino inecrustata, structuris lateralibus
superne papillatis, inferne virgatis, non -constrictis, simplicibus vel ad apicem bifidis,
30—60,, longis instructa; filamenta medullosa 30—40 u crassa, strueturis lateralibus
similaris sed paucis instructa. Stipes simplex, circa 1—2 em. altus, subcylindrieis,
filamentis 50—75 .crassis, structuris lateralibus inferne constrietis superne 2—4 dicho-
tome ramosis, usque ad 365, longis instruecti.

Hab, In rupe corallino submarino littorali inferno, ad Beidao, Ins. Xisha, in Mari Sinensi
Australi, 30, IV, 1957 (AST 57-5313, Holotypus).
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Planta griseo-viridis, 5 em alta, filamentis repetite dichotome ramosa, constrie-
tionibus supra-dichotomialibus asymmetrieis instructa. Frons flabellata, leviter ecal-
careo-incrustata, fragilis, facile longitudinaliter fissurata, 4 cm alta, 5 cm lata, obscure
zonata, praeter basem pro parte minore prope stipem manifesto fibrosa (sub 10—
20 X lente), ad basem subcordata, prope stipem 330, crassa, filamehtis quingue
stratosis, ad apicem 50-—65, crassa, filamentis bistratosis, filamentis parellis vel sub-
parellis, imperfecte calcifactis; filamenta aliquando trichotome ramosa; filamenta cor-
ticalia 2535, diam. saperne leviter constrictis, sine structuris lateralibus, inferne
strueturis lateralibus virgatis, non constrictis, inaequaliter longis simplicibus vel
superne bilobatis, unifaris, bifaris vel irregulariter dispositis, usque ad 65, longis, ad
apicemn depressis instructa; filamenta medullosa 30—40, diam. structuris lateralibus
similaribus sed pauecis instructa. Stipes simplex valde calcareo-incrustatis, cireca 1 em
altis, subeylindricis, 2.0—2.5 mm latis; filamenta corticalia valde calcifacta, 50—60

diam, structuris lateralibus densis, unifaris, bifaris vel irregulariter dispositis, inferne
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constrictis, superne 1—4 dichotomis usque ad 350. longis instructi.

Hab. In rupe. corallino submarino, 4—5 M. infra superficiem ecreseens, ad Chenhangdao, Ins.
Xisha, in Mari Sinensi Australi, 24, V. 1958 (AST 58-4750, Holotypus).
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3. BEREGHH) Udotea xishaensis sp. nov. (R 1:3, 11:3, & 3)

Planta grises-viridis, 6 em alta, filamentis repetite dichotoma ramosis, constric-
tionibus supradichotomialibus asymmetricis instructa. Frons modice calcareo-inerus-
tata, flabellata, zonata, longitudinaliter plicata, ad apicem plus minusve lacerata,
120—130y crassa, filamentis tristratosis, ad basem plus minusve inaequalis, subtrun-
cata(vel subcordata, 415, crassa, superficie pro parte maxima manifesto fibrosa (sub
10—20 X lente), filamentis 7-stratosis; filamenta aliquando trichotome rumosa; fila-
menta corticalia pro parte maxima omnino ecalcifacta, aliquot imperfecte calcifacta,
25—40, diam., ad apicem structuris lateralibus non constrictis, paucis, simplicibus,
20—35,, longis instructa, inferne structuris lateralibus non constrictis, virgatis, uni-
faris, bifaris vel irregulariter dispositis, simplices, apicibus bifidis, 50—70. longis
" instructa, prope basem structuris lateralibus similiter dispositis, dichotome vel unila-
teraliter ramosis, generaliter 100—160, longis, ad apicem depressis instructa; filamenta
medullosa structuris lateralibus similaris sed paucis instructa. Stipes simplex, valde
calcareo-incrustatus, rigidis, inferne ecylindricus 1.5 mm latus, superne compressus 2
mm latus; filamenta corticalia valde calcifacta, 45—55, diam., structuris lateralibus
bifaris vel irregulariter dispositis, 2—4 dichotomis, usque ad 865, longis instructa;
filamenta medullosa leviter calcifacta, aliquot ex parte calcifacta, 45—65, diam.,
structuris lateralibus similaris sed paucis instructa.

, Hab. In rupe corallino submarino, Ca. 1 M. infra superficiem ecrescens ad Jingingdao, Ins.

Xigha, in Mari Sinensi Australi, 13. V. 1958 (AST 58-4563, Holotypus).
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1. BB REGH) Udotea reniformis sp. nov. (Bfx1:4,11:4, &4, 5)

Planta griseo-viridis, 5.5 cm alta, filamentis repitite dichotome ramosis, constrie-
ionibus supra-dichotomialibus asymmetricis instructa, structuris lateralibus unifaris,
bifaris vel irregulariter dispositis, inaequaliter longis, ad apicem -depressis instruecta.
Frons valde calcareo-inerustata, reniformis-fabellata, inaequalis, obseure zonata, super-
ficie partibus superis et medianis manifesto fibrosa (sub 10—20 X lente), ad apicem
margine plerumque integero, 115——135,4 crassa, filamentis tristratosis, ad basem oblique
cordata, 660—700y crassa, filamentis T-stratosis; filamenta corticalia 26—45, diam.
superne structuris lateribus virgatis, non econstrictis, simplicibus, 35—50, longis, -in-
ferne structuris lateralibus virgatis, numerosis, bifidis vel dichotome ramosis, usque
ad 1304 longis, ad basem structuris lateralibus similariter dispositis, inferne constrie-
tis, superne dichotome vel unilateraliter vel irregulariter ramosis, usque ad 2504
longis instructa; filamenta medullose plerumque ecaleifacta aliquot non ealcifacta,
superne 25—35, inferne 35—45,, ad basem 45—65, diam., structuris lateralibus '
‘similaribus sed longioribus instrueta. Stipes simplex, valde ecaleareo-incrastata, rigidis,
inferne subcylindriecis, circa 2 mm diam., superne compressis, 3 mm latis; filamenta
corticalia valde ecalcifacta, 40—50, diam., structuris lateralibus superne 2—4 dicho-
tome ramosis, dactylinis, inferne constrictis, usque ad 415 o longis instrl;.cti; filamenta
medullosa imperfecte caleareo-incrustata, 50—70, diam., strueturis lateralibus simila-
ribus sed paucis instructa.

Hab. In rupe corallino submarino littorali infermo crescens, ad Shidao, Yongxingdao, Ins. Xisha,
in. Mari Sinensi Australi, 13, V, 1957 (AST 57-5332 Holotypus).
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25—35u, BEFUBRMLER, 35—50u K, EL, TRRMTY ; R L% 30—40u, U4
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(AST 58-4219), 5 AREFEWH KL (AST
58-4639),

EEYHE (DEERE (X 700
©), B, il RFEENHR, 2O
¥, TismdgiERER; (2) BRE,
A5, B R 22 g R
GlEAhTBLMERKEHERRE. &
BAXFEatE, THRE2MNMNAER S K
X 53, NILTERR TR AR o AT BIITL 0 04 C »
LTE#ERNE SRR, RARIAER B BEHHEE

LR MEONAE K, (BEZEH T 1 B R ARBROMER 2.0 AR 4 R

‘ NN RERRNAR; 3. TR
RBEZMAERBERES MR 2, o seammg; 4008 FHEL ARSI & R

TR A K BEE X0, Bk EfEaa, K S-HAhRR20ER; RN ELEMER, BN
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5. EEMERE (FHf) Udotea velutina sp. nov, (EfRI1:5, 11:5, & 6)

Planta viridi-flava, 2.7 em alta, filamentis repetite dichtome ramosis, constrict-

ionibus supra-dichotomialibus asymmetricis, structuris lateralibus unifaris, bifaris vel
irregulariler dispositis, inaequaliter longis, ad apicem depressis instrueta. Frons reni-
formis-flabellata, obscure zonata, 1.5 em alta, 3 cm lata, ad basem profunde cordata,
superficie velutina, leviter calcareo-inerustata, aequata, superne obscure fibrosa, in-
ferne spongiosa, porosa (sub 10—20 X lente), prope stipem 415, crassa, filamentis
sex-stratosis, ad apicem 115y crassa, filamentis duobus stratosis; filamenta -corticalia,
calcifacta, ad apicem 30—40, crassa, structuris lateralibus virgatis, inferne constrictis
vel non constrictis, simplicibus vel superne bilobatis, 50—80y longis instructa, in
parte medio 35—40u crassa, structuris lateralibus similariter et dense dispositis,
inferne constrictis, superne 1—2 dichotome ramosis, 80—130. longis instruecta,
prope stipem 40—50, crassa, structuris lateralibus similariter et dense dispositis,
inferne constrictis, superne 2—3 dichotome ramosis, dendriticis vel dactylinis, 150—



10 # & B F £ T

230y longis instructa; filamenta medullosa imperfecte calcifacta, superne 385—45
diam., inferne 35—b50, diam. prope partem basalibus 50—70, diam., structuris
“ lateralibus similaris sed paucis instructa. Stipes simplex, modice et aequaliter caleareo-
incrustatis; filamenta corticalia 40—50, diam, structuris lateralibus inferne constrie-
tis, superne 2—4 dichotome ramosis, dendriticis, usque ad 860, longis instriucta;
filamenta medullosa imperfecte calcifacta, 50—65, diam., structuris lateralibus simi-
laribus sed paucis instructa.

Hab. In rupe corallino submarino ea. 1 M. infra superficiem ecrescens, Yongxingdao, Ins.
Xjsha, in Mari Sinensi Australi, 15, VI, 1958 (AST 58-4885, Holotypus).
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6. FIRBBE () Udotea tenax sp. nov. (R 1:6,11:6, & 7, 8)

Planta cineracea, 4.5 cm alta, valde calecereo-incrassata, filamentis repetite dicho-
tome ramosis, constrictionibus supra-dichotomialibus asymmetricis, structuris laterali-
bus unifaris, bifaris vel irregulariter dispositis, inaequaliter longis, plerumque inferne

constrictis, ad apicem depressis instructis. Frons cuneata, ocbcampanulata, 2 e¢m alta,
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2 em lata, azonata, superficie plerumgue obscure, ad basem 660, crassa, filamentis
septem-stratosis, ad apicem 250—350, crassa, filamentis tristratosis; filamenta ali-
- quando trichotome ramosa; filamenta corticalia superne 85—40, diam., structuris
lateralibus pierumque virgatis, interdum dichotome ramosis, non constrietis, 35—115,
longis instructa, inferne 40—45, diam., structuris lateralibus constrictis, densis, di-
chotome vel irregulariter ramosis vel unilateralis, 100—200, longis instructa, ad basem
generaliter 50, diam., structuris lateralibus constrictis, densis, 2-—4-dichotome ramosis,
dendriticus, usque ad 265, longis instructa; filamenta medullosa superne et inferne
40—50,. crassa, ad basem, 50—60, crassa, structuris lateralibus similaris sed paucis
et longiore, nusque ad 330 longis instructa; structurae laterales filamentorum ecortica-
lium et medullosorum intricate combinati, eortices tenicis usque ad 165u crassis una
formans. Stipes simplex, teres, 2.5 cm longis, I mm diam., filamenta corticalia valde
caleareo-incrassata, 60—65 diam. structuris lateralibus 3-—6 dichotome ramosis, den-
driticus, usque ad 4104 longis, inferne constrictis instructa; filamenta medullosa im-

perfecte calcifacta, structuris lateralibus similaris sed pauecis instructa.
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Hab, In rupe corallino submarino ea. 1 m. infra superficiem crescens, ad Shidao, Yongxing-
dao, Ins. Xisha, in Mari Sinensi Australi, 2, IV, 1958 (AST 584122 Holotypus).
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SOME NEW SPECIES OF UDOTEA FROM THE XISHA ISLANDS,
GUANGDONG PROVINCE, CHINA*

C. K. Tseng and M. L. Dong

(Iﬁstitute of Oceanology, Academia Sinica)

The siphonaceous genus Udotea is a group of widely distributed tropical algae,
although one species extend its distribution to subtropical regions. Since the mono-
graphic study of this genus by A. and E. S. Gepp in 1911, only one new species (U.
sublittoralis Taylor, 1928) and one new variety (U. palmetta var. marshallensis Daw-
son, 1957) have been added to the genus. Gilbert (1962) described from Hawaii
Udotea (?) abbrewviata Gilb. which is, however, non-calcified and Flabbelaria in strue-
ture, and is better transferred to that genus, becoming F. abbreviata comb. nov.

In April to May, 1957 and March to June 1958, the Institute of Oceanology,
Academia Sinica, sent two collecting groups to the Xisha Islands of the Guangdong
Province, these being coral islands in the central South China Sea, and 113 nos. of
Udotea spp. were collected. A preliminary analysis of these specimens showed that
the Xisha Udotea flora is very rich, and the six new species deseribed in this paper
are only a part of it. The specimens studied including the type specimen are all de-
posited in the harbarium of the Institute of Oceanology, Academia Sinica at Qingdao.

1. Udotea tenuifolia sp. nov.D

The present species is characterized by its thin and lightly -calcified, cuneate-
flabellate, apically fimbriate, zonate frond with eclearly visible (under an ordinary
10—20 X hand-lens) cortical filaments? which are only partially calcified (ealcifica-
tion restricted to both sides of the filaments), possessing merely papillate laterals® on
the upper part of the frond and which are completely ecalcified, possessing simple
rod-shaped non-constricted lateral growths umifariusly, bifariusly or irregularly dis-

* Contribution No. 338 from the Institute of Oceanology, Academia Siniea.

1) For the Latin diagnosis, see p. 2.

2) In the Xisha Udotea examined, the filaments arve of two types. At both surfaces of the
frond, the superficial filaments are provided with numerous constrictions, resulting in some cases
bead-like appearence, and may be called the “cortical filaments”. The filaments insides are provid-
ed with few constrictions, and may be called “medullary filaments” which when growing out to the
surface beecome the cortical filaments.

3) These are structures growing out laterally and perpendicularly from the algal filaments,
and are known in the literature under various mames. The Gepps called them “lateral appendages”
and employed their characteristics in the identification and classification of the genus. We follow
Fritsech (1935) uging the term “lateral” or “lateral growth” to designate such struetures. Both the
cortical and the medullarly filaments bear laterals, abundantly in the former and seantily in the
latter, these adhering to each other in various ways, some-times very intricately, forming the cortex;
which in ‘some species such as the tropically cosmopolitan U. flabellum (El. et Sol.) Lamx. and
U. tenaxr deseribed in the present paper is very tough and its intricate ecortifiecation component
lateral growths of the filaments are difficult to separate from each other without breaking after
decaleification. | : '
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posed on the filaments in the middle and lower parts. This species is closely related
to U. indica A. and E. 8. Gepp and U. palmette Decaisne, both of the Indo-Pacific
region, differing in the form of the thallus, in the more loosely placed cortical fila-

ments and in the laterals which tend to be irregularly disposed on the filaments. ‘

2. Udotea fragilifolia sp. nov.D

The present species is characterized by its thin, broadly flabellate, fragile frond
dehiscing longitudinally from the apex to the base near the stipe and the tightly
pressed parallel or subparallel cortical filaments which are mostly visible (except the
small portion near the base) under an ordinary 10—20 X hand-lens, and are incom-
pletely calcified, the calcification being limited to both sides of the filaments. Super-
ficially it looks like Udotea papillosa A. et E. S. Gepp or a large specimen of U. ja-
vensis A. et E. S. Gepp, but the latter two species have cuneate-flabellate frond com-
posed of a single layer of algal filaments and their algal filaments are provided with

papillose lateral or none. The new species should also be compared with U. indica A.
et B. S. Gepp but the shape and charateristic of the frond and frondal filaments and
arrangement of the laterals on the filaments are very different from those of the
present species. In the simplicity of the laterals, and their arrangement, this species
is similar to U. tenwifolic deseribed above, but in that species, the frond is differently
shaped and not fragile, the cortical filaments are more loosely arranged and are almost
completely caleified in those of the middle and lower parts of the frond.

3. Udotea xishaensis sp. nov.?

~ The present species is characterized by the conspicuously longitudinally plicate,
moderately calcified and unevenly marginated sometimes strongly lacerate frond the
cortical filaments of most parts of which (excepting the basal portion near the stipe)
are clearly visible under an ordinary 10—20 X hand-lens, and the filamentous laterals
are simple rod-shaped without constrictions in the upper and middle parts of the
fronds while the lower part of the frond bears laterals, dichotomous or unilateral
above and constricted below, reaching 160y in length. This species is related
to U. tenwifolia and U. fragilifolia described above in the sizes of the cortical and
medullary filaments and in the simplicity of the filamentous laterals; however, the
laterals of the present species are more complex, denser and twice as long as those
of the other two species. As far as the shape and the other external characteristics
are -concerned, this species is very different from the other two species.

4. Udotea reniformis sp. nov?®

The present species is characterized by its thick (about 700u), kidney-shaped,
quite heavily calcified frond with entire margin, the cortical filaments of the upper
and middle parts of the frond clearly visible under an ordinary 10-—20 X hand-lens,
and the laterals of the lower frondal filaments commonly furcate and those of the

1) TFor the Latin diagnosis, See p. 4.
2) For the Latin diagnosis, See p. 6.
3) TPor the Latin diagnosis, See p. 7.
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lower frondal filaments 1—4 times dichotomously branched, reaching 250. or over
in length. This new species is undoubtedly related to U. zishuensis as described
above, differing from the latter, however, in shape, thickness and degree of calei-
fication of the frond, and the laterals much more profusely branched and longer,
about twice as long.

5. Udotea velutina sp. nov.D

The present species is characterized by its greenish yellow, evenly velvet, lightly
calcified reniformo-flabellate frond the middle and basal parts of which are so densely
covered by the very long and much branched laterals of the algal filaments that the
cortical filaments are not visible under an ordinary 10—20 X hand-lens, despite its
light caleification. These characteristics make this a very distinctive species. In its
long, repeatedly dichotomously branched Ilaterals of the algal filaments, it resembles U.
reniformss described above, but its laterals of the upper filaments are much longer,
almost twice as long as those of the latter species.

6. Udotea tenax sp. nov?

The present species is characterized by its long-stipitate, obcampanulate, very
heavily caleified thick, azonate frond, most of its cortical filaments not visible under
an ordinary 10—20 X hand-lens and its very long (as much as 330y in length) and
repeatedly dichotomously branched laterals of the algal filaments, these being so dense
and intricately interwoven with each other that it is extremely difficult to separate
them, after decalcification, without breaking some of their parts. Only two other
Xisha species have similarly long and repeately dichotomously branched laterals; this
species is however easily recognized by its very heavily calcified; differently shaped
azonate frond. It is also similar to the tropically cosmopolitan U. flabellum (EIL et
Sol.) Liamx. in the characteristics of the laterals of the filaments but the latter species
has no supra-dichotomial constriction and has an entirely different kind of fronds with
distinetly zonate, smooth and evenly calcified frond.

Comparative studies of the above described six new species of Udotea reveal
several distinctive characteristics which they have in common, thus showing their
probable eommon origin: (1) Their supra-dichotomial constrictions are uneven, one of
them always right at the dichotomy and the other always somewhat higher up; this was
duly emphasized by the Gepps as characteristic of the Hast Indian species (Gepp,
1911, p. 106) ; it must be added that trichotomy occurs in at least three of the six
species. (2) There is a distinet difference between the cortical and the medullary fila-
ments, more numerous constrictions resulting in bead-like structures in the former and
few constrictions in the latter. (8) The medullary filaments are provided with lateral
growths, generally scantier but definitely longer when compared with those of the
cortical filaments; these grow out beyond the cortical filaments and combine in var-
ious ways with those of the cortical filaments forming together the cortices, which
may be very complicated and tough in some species. (4) The laterals of the algal
filaments in all these species are of unequal length, a characteristic in common with

1) For the Latin diagnosis, See p. 9.
2) Tor the Latin diagnosis, See p. 10.
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the tropically universal Udotea flabellum (El. et Sol.) Lamx., the only species among
the already published ones possessing this feature. (5) The laterals in all these species
are unifariusly, bifariusly or irregularly disposed on the filaments, unlike those of
Udotea indica A. et B. S. Gepp and U. palmetta Decaisne which have unifariusly ar-
ranged laterals or U. wverticillosa A. et E. S. Gepp and U. wilsonti Gepp et Howe which
have regularly bifariusly or verticillately arranged laberals. (6) Four out of the six
species have the upper parts of the lateral growths of the frondal filaments one to
three or four times dichotomously branched and their lower parts constricted form-
ing stalk-like structures, a characteristic possessed, among the published species, by
Udotea flabellum (ElL et Sol.) Lamx. and to a less extent by U. argentea Zanard. (7)
Under an ordinary 10-—20 X hand-lens, all or some of the cortical filaments are clearly
visible, even in sueh heavily calcified forms as Udotea tenax Tseng et Dong, a few
filaments are here or there visible.



