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Two new species of the freshwater red algal genus Thorea Bory (Nemaliales) found
in West Malaysia are described. They occur as lithophytes in cool, clear, unpolluted hill

country streams.

Thorea prowsei is dedicated to the late Professor GERALD A. PrRowse. Thorea clavata,

as the name implies, refer to the characteristic shape of the assimilatory filaments.

occurrence of any other species of Thorea in Malaysia is not known.
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Eight species of the genus Thorea BORY
(1808) are known. They are as follows: T.

ramosissima BORY (1808), T. violacea BORY
(1808), T. gaudichaudii C. AGARDH (1824), T.
andina LAGERHEIM et MOBIUS (1891), T.
zollingeri SCHMITZ (1892), T. brodensis KLAS
(1936), T. okadai YAMADA (1949) and T.
riekei BISCHOFF (1965). A concise historical
review including the type locality of these
species, except for T. riekei described later’
by BISCHOFF, is available in the publication
by YAMADA (1949). T. riekei, which may
grow up to 2m long, was found attached
to stream rocks in Landa Park, Texas (Bis-
CHOFF, 1965). T. ramosissima, the only
known Thorea species from India, was
recently reported from the Nakatia river
(KHAN 1978) and the Khannaut river (PAN-
pEY and CHATURVEDI 1979) in the state of
Uttar Pradesh.

In Malaysia, the occurrence of Thorea had
not been known until recently. In our

studies of the freshwater algae in West T e

found, one in the Tahan River, Pahang State Gombak River in West Malaysia.
in August 3 and 5, 1971 and the other in the show the localities of Thorea spp..

104
Malaysia two species of this genus were Fig. 1. Map of the Tahan River and the

Cross marks
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Gombak River, Selangor State in May 6 and
20, 1978 and May 12 and 26, 1979 (Fig. 1).
The morphological characters of vegetative
and reproductive organs indicate that these
two specimens are clearly different from
each other, and moreover represent hitherto
undescribed species of Thorea (RATNASABA-
PATHY and SETO, in press). In the present
paper we provide the full descriptions and
diagnoses of these two new species.

Material and Methods

The species of the Tahan River grows
on downstream surfaces of granitic rocks
10-20 cm below the surface of swift, clear,
unpolluted, fresh river water flowing through
primary mountain forest valleys. At the
points of collection the river was 20-30 m
wide and fairly exposed to sunlight, the
water temperature at the time of collection
(10: 00 am) was 24°C. The species of the
Gombak River grows on downstream or

upper surfaces of granitic rocks, 5-40cm
below the surface of clear, unpolluted, fresh,
relatively fast or slow stream water, flow-
ing through primary hill country forest with
overhanging riverine vegetation. The stream
at the sites of collection was 2-3m wide
with occasional wide breaks in the vegeta-
tion admitting much sunlight. The water
temperature at the times of collection (9.30
-10.30 am) ranged from 22-22.1°C, with a
pH of €.6. Samples were collected by care-
fully pulling off thalli with fingers from rock
substrata, and placing them in labelled tubes
with some river water. Initial microscopical
examination of fresh material was done on
the same or following day of collection.
For detailed work later samples were pre-
served in 50% SMITH'S solution (1950), a
mixture of formalin, acetic acid and alcohol
solution. Drawings were made with the
aid of a Leitz drawing tube. The mean
dimensions were derived from at least 22 to
over 250 measurements of the respective

Fig. 2

Thorea prowsei from the Tahan River.
SETO, Sp. nov;

a. Thorec prowsei RATNASABAPATHY et

b. Assimilatory filaments and medullary portion of main branch; c¢. Hair

portion and frequently branched filaments; d. Cross section of main branch (b and d are of the

same magnification) ; e—g. Monosporangia.
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Fig. 4. Hair and basal portions of assimilatory filaments and monosporangia of 7. prowse:.
a—e. Showing frequent branching of hair portion. Magnified figure a is the same material as a.
f. Plastids of assimilatory filament cell. g. Basal portion of assimilatory filaments and monosporangia
occurring at the base of filament. h—1. Monosporangia.
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cells or parts of several thalli.

Description of the Species

1. Thorea prowsei RATNASABAPHTHY et
SETO sp. nov. (Figs. 2, 4).

Thallus cespitosus, valde gelatinosus,
parvus, 5-15cm longus, brunneus, sparsim
ramificans. Ramus principalis (540-) 915
(-1500) pm in diametro crassus, ex parte
medullosa et fillis assimilativis constants;
pars medullosa (120-) 262 (-395) #m lata.
Rami laterales alternantes, prope partem
basalem saepe orientes. Hapteron generatim
discoideum, in diametro 0.7-1.6 mm crassum.

Fila assimilativa e parte basali et parte pili-
formi constantia; pars piliformis saepe et
dense ramosa, ad apicem contractae, (115-)
342 (-605) #m longa, ex (13-) 18 (-30) cellulis
constantia. Cellulae in parte piliformi cylin-
dricae, (11.5-) 21.1 (-40) #m longae, (2-) 4.1
(-7) pm in diametro crassae, cellulae apicae
subrotundatae ; chromatophora irregulariter
lobata, parietalia, et laminaria. Monos-
porangia fasciculata vel solitaria ex parte
basali filii assimilativi oriundis, obovata vel
clavate vel ovalia, (10-) 153 (-24)um
longa, (7-) 11.3 (-20) #m in diametro crassa.
Reproductio sexualis ignota.

Thallus tufted, very mucilaginous, more

Fig. 3. Thorea clevete from the Gombak River a. Thoree clavela RATNASABAPATHY
et SETO sp. nov.; b. Assimilatory filaments and medullary portion of main branch; c.

Hair portion and rarely branched filaments;

d. Assimilatory filaments and their base

showing their gradual tapering from apex to base; e—f. Monosporangia.
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Fig. 5. Hair and basal portions of assimilatory filaments and monosprangia of T. clavatia;
a. Group of assimilatory filaments showing their gradual tapering from apex to base and monos-
porangia occurring singly at the base of filaments; b. Plastids of assimilatory filament cell; c—
h. Monosporangia.
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or less small, 5-15 cm in length, deep brown
in colour (Fig. 2a), sparsely branching.
Main branch (540-) 915 (-1500) #m in dia-
meter, consisting of both medullary portion
and assimilatory filaments; the medullary
portion (120-) 262 (-395) ym in width (Figs.
2b, d). Lateral branches alternate, usually
originate near the base of the main branch,
occasionally elsewhere. Holdfasts generally
discoid, 0.7-1.6 mm in diameter. Assimila-
tory filaments consisting of the basal portion
(Fig. 4g) and the hair portion, the hair por-
tion frequently and densely branched, tapered
toward apex (Figs. 2c, 4a a’-e), (115-) 342
(-605) ym in length, consisting of (13-) 18
(-30) cells; cells of hair portion cylindrical,
(11.5-) 21.1 (-40) pm in length, (2-) 4.1 (-7)
pm in width, apical cells rounded; chloro-
plasts irregularly lobed parietal, laminate,
(Fig. 4f). Monosporangia in thick clusters
or solitary, derived from the base of assi-
milatory filaments, obovate, elliptic or clavate,
(10-) 15.3 (-24) pm in length, (7-) 11.3 (-20)
pm in width (Figs. 2e-g, 4g-1).

Holotype: Monosporangial, Aug. 3, 1971,
Peninsula Malaysia, Pahang State, Tahan
River, attached to stones in flowing water,
collector M. RATNASABAPATHY, (M.R. 21,
private herbarium).

Isotype: In herbarium Kobe College,
Japan, R. SETO.

Thorea prowsei resembles Thorea bro-
densis KrLAS (1936) in sparse ramification
and assimilatory filaments frequently bran-
ching with cells of similar dimensions, but
differs from it in shorter frond, narrow
medullary portion and large monosporangia
derived from the base of the assimilatory
filaments. Form and dimensions of monos-
porangia of 7. prowsei are also similar to
those of T. gaudichaudii from Guam and
Okinawa described by SETO (1979), but
monosporangia of the former occur more
thickly in a cluster than the latter.

This species is named in honour of the
late Professor GERALD ALBERT PROWSE,
formerly Director, Tropical Fish Culture
Research Institute, Melaka, Malaysia, for his
scholarly and dedicated contributions to-
wards the advancement of freshwater phy-

cology and its applications in Malaysia and
for his having been a constant guide in
algological studies to M. RATNASABARATHY.

2. Thorea clavata SETO et RATNASABA-
PATHY sp. nov. (Figs. 3, 5).

Thallus parvulus, potits gracilis, cespi-
tosus, valde gelatinosus, 4.5-10-(12) cm
longus, hepaticus, in thallo juveniliore vix
vel sparsim ramificans, in thallo vetustiore
saepe ramificans. Ramus principalis (480-)
864 (-1425) pm in diametro crassus, ex parte
medullosa et filis assimilativa constans ; pars
medullosa (115-) 236 (-420) ym-lata. Hap-
teron generatim discoideum 0.38-1.35mm in
diametro crassum. Fila assimilativa e parte
basali et parte piliformi constantia; pars
piliformis raro ramosa clavata, ex apice ad
basem gradatim contracta; (130-) 341 (-840)
pm longa, plerumque ex (8-) 17 (-40) cellulis
costantia. Cellulae in parte piliformi cylin-
dricae, (10-) 21.1 (-50) um longae, (2-) 5.8
(-9) pm in diametro crassae; cellulae apice
rotundatae; chromatophora irregulariter
lobata, parietalia et laminaria. Monos-
porangia solitaria vel fasciculata ex parte
basali filii assmilativi oriundis, ovalia, obo-
vata vel pyriformia, (8-) 11 (-20) ym longa,
(6.5-) 79 (-14) pm crassa. Reproductio
sexualis ignota.

Thallus small, rather slender, tufted, very
mucilaginous, 4.5-10-(12) cm in length, dull
brown in colour (Fig. 3a); none or sparsely
branching in younger thalli, often branch-
ing in some older thalli. Main branch (480-)
864 (-1425) pm in diameter, consisting of
both medullary portion and assimilatory fila-
ments. The medullary portion (115-) 236
(-420) pm in width (Fig. 3b). Holdfasts
generally discoid, 0.38-1.35 mm in diameter.
Assimilatory filaments, consisting of both
the basal portion and the hair portion; the
hair portion unbranched or rarely branched,
clavate, gradually tapered from apex toward
base, (130-) 341 (-840) ym in length, usually
consists of (8-) 17 (-40) cells (Figs. 3c-d, 5a).
Cells of hair portion cylindrical, (10;) 21.1
(-50) gm in length, (-2) 5.8 (-9) #m in width ;
apical cells clavate with rounded apices (Fig.
5a); chloroplasts parietal, laminate, irregu-
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larly lobed (Fig. 5b). Monosporangia soli-
tary or in clusters, derived from the base
of assimilatory filaments, oval, obovate or
pyriform, (8-) 11 (-20) gm in length; (5.5-)
7.9 (-14) pm in width (Figs. 3e-f, 5a, c-h).

Holotype: Monosporangial, May 6, 1978,
Peninsular Malaysia, Selangor State, Gombak
River (19 mile stone) attached to rocks in
flowing water, collector M. RATNASABA-
PATHY (M.R. 1218, private herbarium).

Isotype: In herbarium Kobe College,
Japan, R. SETO.

Thorea clavata resembles Thorea rieke:
BISCHOFF (1965) in sparse ramification and
length of rarely branched assimilatory
filaments, but differs from it in very small
frond and the club-like form of the assimi-
latory filaments. This latter feature, viz.
the gradual tapering of the assimilatory
filaments from the somewhat swollen apex
to base, is very distinctive and has not been
known in any other species of the genus
Thorea.

Discussion

The results of the present study show
that the thalli of these two new species of
Thorea in West Malaysia are usually very
small and sparsely branched. The features
shared with both species are 1) their usually
gregarious, patchy and erratic occurrence,
2) their secretion of copious mucilage, ren-
dering them slippery to the touch and 3)
their possession of parietal, laminate and
irregularly-lobed chloroplasts. NAKAMURA
(1980) observed a seasonal variation of 7.
okadai in temperate Japan and mentioned
that specimens with more branched assimi-
latory filaments occur in the autumn, their
growing season. In the present study, their
seasonal occurrence and seasonal morpholo-
gical variation have not been observed.
However, it is noted that their rarity or
absence at the sites of collection on subse-
-quent visits appear to be more a reflection
of the local habitat rather than due to any
seasonal changes. The collection sites are
characterized by relatively uniform warm
climatic condition, and BisHOP (1973) con-

cluded that water temperatures in the Gom-
bak area were seasonally and diurnally
stable at about 24°C. Thus we conclude that
our two Malaysian specimens of Thorea are
hitherto undescribed species.

Acknowledgements

We wish to express our grateful thanks
to the University of Malaya for providing
research facilities, to Professor Emeritus
Dr. H. Hirose of Kobe University, Reader
Dr. B.C. STONE, University of Malaya and
Dr. S. KuMANO of Kobe University for their
many useful discussions, critical reading of
this paper and for providing the Latin dia-
gnoses. We are also most grateful to Dr.
T. YosHIDA of Hokkaido University and
Dr. P. BOURRELLY of Muséum National
d’Histoire Naturelle, Paris, for sending xerox
copies of certain references and to Profes-
sor T. Izumr of Kobe College for sugges-
tion of French literature.

References

Acarpn, C. 1824. Systema Algarum. Lund. 5:
56.

Acarpi, C. 1828.
2: 123-126.
Bisciiorr, H.W. 1965. Thorea riekei sp. nov.
and related species. J. Phycol. 1: 111-117.
Bistior, J.E. 1973. Limnology of a small Malayan
River, Sungai Gombak. W. Junk, Hague.
Bory, De St. Vincent. 1808. Mémoire sur un
genre nouveau de la cryptogamie aquatique,
nommé Thorea. Ann. Mus. Hist. Nat. Paris.

12: 126-135. PI. 18.

Knax, M. 1978. On Thorea Bory. (Nemalionales,
Rhodophyta), a freshwater red alga new to
India. Phykos 17: 55-58.

Kiras, Z. 1936. Eine neue Thorea aus Jugosla-
wien, Thorea brodensis KLas sp. n. Hedwigia
15: 273-284.

Mosius, M. 1891. Beitrag zur kenntniss der
Gattung Thorea. Ber. d. deutsch bot. Ges.
9: 333-344. PI. 22.

NakaMuRra, T. 1980. Some remarks on Thorea
found in the Kanto district. Japan. Jap. ].
Phycol. 28: 249-254.

Paxpey, M.C. and Cuarturvebpr, U.K. 1979,
Algae of Rohilkhand Division, U.P., India—V.

Species Algarum. Gryphiae,



250 RarNnasaBapaTHY, M. and SETO, R.

Phykos. 18: 37-43.

RATNAsaBaPATHY, M. and SETo, R. Investiga-
tion on two species of Thorea Bory (Rhodo-

_.phyta) found in West Malaysia. Phykos (in

press)

ScumiTz, F. 1892. Die systematische Stellung
der Gattung Thorea Bory. Ber deutsch bot.
Ges. 10: 115-142.

Seto, R. 1979. Comparative study of Thorea
gaudichaudii (Rhodophyta) from Guam and
Okinawa. Micronesica 15: 35-39.

SmitH, G.M. 1950. The freshwater algae of the
United States. McGraw-Hill, New York.
YaMmapa, Y. 1949. On the species of Thorea
from the Far Eastern Asia. J. Jap. Bot. 24:

155-158.

M. 54 bFHNNT 4 —* - BPR=*: BYL—LTCETHLFEFRS/ VRO 25HE

RKEAZERDOF A 7 VBO 28, B~ —o 7otz —~vIlE, 2751 v 7 —nigto=vs
NTRERRShE, chid=wv—r 75 XBOBRYORETHD, COWBIABRORMMCIL LT, B4
NEDLDTUNEL, RO, BOHMTHSD, 2 —~v)Ilo T. prowsei 13 T. brodensis i b ¥
L350, HEEE—phEL, HBoENEEL, WMETEIKEL, FLROEMELE LTINS RN
ELLRB, vl T. clavate 13 T. riekei 2 X ST 54, B hX hdsmihsl, ik
FRDENRD DI > TR ML 7 b, VBRI > TO2 00 EBHFHMTHS, 0BT T
ABOBABC LR bDTHD, ZOPNEDKEENLHMILT, Zo~v—-—o 702 OThEIRD
IO R AHMETHD L% LD, (*Department of Botany, University of Malaya, Kuala Lumpur,
Malaysia. **662 PHETMMEIL 4-1, MELFEBEBEDFHE)

KBIEX: FAELZ{EE Masao OHNO: Palur Sreenivasa RAO (1931-1981)

4 v FEoHE;r Central Salt & Marine Chemicals
Research Institute @ P.S. Rao {#+»119814¢5 A
260 RABIRED A v — F DORFHREECHIB M Do
50F DAEERF Ui, Rao BXEE®A v Ko
A F— o R= FAENALAFIDAF TR« & vV F—KF
THRELY¥EV, BHOSE - EBOWRLKT TEL,

19664F1C 1 SEMIHIFX K EFEATCEAE L, AR
HEELoBE T v/ ROEERBET 5 RER L,
FRIEBNT A v FEEKIEHED Gelidiella acerosa 0
S, EEE, FRCMHETAHETH o, WHPI
HAZEL > b, HLOHKRDOHEERELEL
TEbhic, Hoddnt Gelidiella BB+ 540
NELDOWIRH D, 1 ¥ FRBTHDERFEEOH
e EBOIGAN T TRERBHEER L, ¥
Marine Algae #fIDF—7 « V) — & — & LTHED
HEYES AV E 7 SHBTAE VB 2 & v A
BB TAMELIRLEL TV,

B OBEDEENT, 19795 v VB« =5 2=
FRT, 1 v FEREROBERRCHET A EE Y v &
Uy vRBIELEI L THD S, EERIDY v EY

Y AREIML, FER%EEOEFIIEE DG CIKE)
L, EHEMEELLANS 3 7 BEBEENIEER—ON
MFEEL LTHOE N, #e &b BAOREEE AV
T, 4 v FETHEOBREARLYIT o, RILTH
Uhote, FDBL, 727 « 77 Y HHRK OUFHENF
REDIH OEEIRFIAERTZ 1 v FicRETS
L THot, TTRA VB2 22 i0ifiEh
FTuvie, BREFLHEE THolcL & HTBIN
KFEHLH Y, 1 v VBT IHFEEFEOHEL O
1ATHote. WRFERA~NGID Z LB FY
L, ZOFEHEEED TORRETH - T, BITRER
bich HABHEZ B ThH -1,

Mrs. Rao L #EH%E < A UHMo LEEE O
ek b, ¥ks 58 HLL T, Harbo
Rao LD RKRDIEX (B2 5 FHL TFIX3IAD
THEE (KEELERE) 2H TenibbFMLL 5
2 W THB]| L#EIR T,

P.S.Rao D ZERELMLLETHBE LTS,

(781-04 +-ethFEMTHR194 EMAEREEYH
HHge € v 5 =)





