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AbstrAct
Comprehensive explorations conducted during the years 2014–2017 along the Karnataka coast, India revealed new 
distributional record of eight marine macro algae belongs to class Chlorophyceae under 6 families namely Enteromorpha 
linza (L.) J. Agardh, Acrosiphonia orientalis (J. Agardh) P. C. Silva, Chaetomorpha aerea (Dillwyn) Kuetz., Chaetomorpha crassa 
(C. Agardh) Kuetz., Chaetomorpha spiralis Okamura, Cladophoropsis sundanensis Reinbold, Bryopsis hypnoides J.V. Lamour. 
and Codium dwarkense Boergesen. All these taxa are enumerated here with the correct citation, a short description, notes 
on its occurance and associated species. 

lkjka’k
Hkkjr ds dukZVd leqnz rV ij o”kZ 2017 & 2014 ds nkSjku O;kid vUos”k.k fd;s x;s bl nkSjku baVsjkseksjQk fyutk ¼,y-½ vx/kZ] ,dzksflQksfu;k vksfj;kaVsfyl ¼ts- vx/kZ½ ih- lh- flYok] fdVkseksQkZ 
,fj;k ¼fMYYkfou½ dqVst-] fdVkseksQkZ dzklk] ¼lh- vx/kZ½ dqVst] fdVkseksQkZ Likbjkfyl vksdkeqjk] DySMksQksjksfIll lqaMkusafll jhucksYM] czk;ksfIll gkbIkuksMsl ts- oh- ykeksj] o dksfM;e }kjdsal 
cksjhfxlsu uked 6 dqyksa ds rgr DyksjksQkblh oxZ ds rgr vkB leqnzh o`gr dkbZ ds u;s forj.kijd vfHkys[k Kkr gq,A  bu lHkh VSDlksa dks lgh izek.k] laf{kIr fooj.k ds lkFk lwphc) fd;k 
x;k gS A
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Hkkjr ds dukZVd rV esa leqnzh o`gr dkbZ ouLifrtkr ds 8 
uohu la;kstu

,e- iyuhlkeh ,oa ,l- ds- ;kno

INTRODUCTION
The state of Karnataka is well known for its beautiful 
forests and rich biodiversity. It is also endowed with c. 
320 km long coastline, popularly, known as Karavali 
stretches which particularly spread in three districts i.e. 
Dakshina Kannada, Udupi and Uttara Kannada (map 1).  

The coastline is usually rocky, narrow and interrupted 
at numerous points by various rivers, rivulets, creeks, 
lagoons, cliffs. Interestingly, the entire coastline is rich 
in a good number of seaweed vegetation (Plate 1). 
Works on the seaweed resources of Karnataka are very 
limited and sporadic (Agadi, 1985, 1986; Untawale & 
al., 1989; Ambiye & Untawale, 1992; Venkataraman & 
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Wafar, 2005; Rao & Mantri, 2006; Kaladharan & al., 
2011). 

The authors conducted botanical explorations in the 
entire coastline of Karnataka during April, 2014 to March, 
2017 and collected more than 108 taxa of marine macro 
algae (seaweeds), belonging to 54 genera, 31 families and 
20 orders. All the collected seaweeds samples are pre-
served in the form of herbarium specimens at the Madras 
Herbarium (MH), Botanical Survey of India, Southern 
Regional Centre, Coimbatore. Interestingly, eight taxa 
under the class Chlorophyceae (green seaweeds) were 
recorded which are new to the marine macro algal flora 
of Karnataka coast. All these taxa are enumerated and 
described here with the correct citation, description, 
notes on its occurance and economic uses. 

FAMILY: ULVACEAE
Genus: Enteromorpha Link
Enteromorpha linza (L.) J. Agardh, Algern. Syst. 3: 134. 
1883; Untawale & al., List Mar. Alg. India: 8. 1983; P.C. 
Silva & al., Cat. Benth. Mar. Alg. Ind. Ocean: 736. 1996; 
V. Krishnam., Alg. India Neighb. Countr. Chlorophy-
cota 1: 94. 2000; Oza & Zaidi, Rev. Checkl. Ind. Mar. 
Alg.: 151. 2001; Palanisamy & al. in Seaweed Res. Utiln. 
35(1&2): 24. 2013; P.S.N. Rao & R.K.Gupta, Algae India 
3: 2. 2015. Ulva linza L., Sp. Pl. 2: 1163. 1753.

Thallus light-dark green in colour, foliaceous, flattened 
to slightly tubular, 4-16 cm long, epilithic. Holdfast small, 
discoid, loosely attached to substratum, sometimes free 
floating. Stipe tubular, gradually flattened upwards, up to 
1 cm long. Fronds simple, flattened, linear to lanceolate, 
tubular below and gradually flattened upwards, 0.4-1.8 
cm wide in middle, margins entire to undulate or prolif-
erated, apex irregular. Microscopic: Cells in surface view 
polygonal to spherical; in cross section usually rectangu-
lar, 9-11.8 × 15-18.2 µm wide, sheath 2 µm thick; uninu-
cleate.       (Plate 2. a-b)

Occurrence: Monsoon and post-monsoon seasons. 
Rare.

Distribution: KARNATAKA: Uttara Kannda distr. 
(Gokarna, Harwada- Tarangamett and Madiyendri) and 
Dakshina Kannda distr. (Surathkal and Peribail). 

Use: This is one of the economically important sea-
weed. It is used in making seaweed powder, which is used 
as aqua feed and livestock feed in several countries (Jha 
& al., 2009). 

Specimen examined: Karnataka, Dakshina Kannda dis-
trict, Peribail, 24.08.2016, Palanisamy & Yadav 135219 
(MH); Uttara Kannada district, Gokarna, 31.08.2016, 
Palanisamy & Yadav 135774 (MH); Surathkal beach, 
09.10.2014, Palanisamy & Yadav 131039 (MH).

Notes: According to Algae base, Enteromorpha linza 
is regarded as the synonym of Ulva linza based on the 
molecular study (Hayden & al., 2003; Hayden & Waaland, 
2004). They opined that these two genera are paraphyletic 
in origin and subsequently transferred Enteromorpha into 
Ulva. However, in practical, these two genera are well dis-
tinct in morphological and anatomical characters. Entero-
morpha can be recognized by a tubular thallus up to 30 
cm long, monostromatic (cells single layer) while in Ulva 
thalli are foliose with upto 2 m length, distromatic (cells 
two layer). Besides, in most of the Indian literature, these 
two genera are treated separately. Therefore, Enteromor-
pha linza has been regarded here under Enteromorpha 
genus.

FAMILY: ACROSIPHONIACEAE
Genus: Acrosiphonia J. Agardh
Acrosiphonia orientalis (J.Agardh) P.C.Silva, in P.C.Silva 
& al., Cat. Benth. Mar. Alg. Ind. Ocean: 754. 1996; K.S. 
Sriniv. in Bull. Bot. Surv. India 7: 204. 1965; V. Krishnam. 
& H.V. Joshi, Checkl. Ind. Mar. Alg.: 36.1970; P.S.N. Rao 
& R.K. Gupta, Algae India 3: 4. 2015. Anadema orienta-
lis J. Agardh, Ofvers Kongl. Vetensk.-Akad. Forh. 3: 103. 
1846.

Thallus dark-muddy green in colour, up to 8 cm long, 
caespitose, remiform, bushy, growing gregariously, pro-
fusely branched, corymbose, lithophilic. Holdfast small, 
discoid, attached firmly on calcareous bedrocks in inter-
tidal zones. Stipe up to 2 cm long, stalked, tufted, pro-
fusely branched. Fronds repeatedly branched, cylindrical, 
uniseriate, filamentous, 2-5 cm long and up to 1.6 mm 
in diameter; branching pseudo-dichotomous or trichoto-
mous sometimes alternate, margins entire, apex acute. 

Microscopic: Cells in surface view cylindrical or elon-
gated, basal and middle cells 0.8-2.6 mm long, 110-310 
µm broad, apical cells 200-980 × 90-250 µm, uniseriately 
arranged; in cross section cell wall up to 40 µm thick; 
multinucleate, chloroplast reticulate with numerous  
pyrenoids.   (Plate 2. c)

Occurrence: Usually Monsoon and post - Monsoon 
seasons. Rare.
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Plate 1. Important seaweed habitats: a. Seaweed vegatation on artificially laid stones at Mangalore coast; b. Seaweeds growing 
on exposed rocks at Surathkal coast; c. A panoramic view of St. Mary’s island, Malpe; d. Rocky coast at Gorte; e. Rocky coast at 
Vannali; f. A panoramic view of the hills of the Western Ghats facing sea side at Majali coast.
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Distribution: KARNATAKA: Udupi distr. (St. Mary’s 
island) and Uttara Kannda distr. (Gorte, Madiyendri, 
Majali and Mundoli). 

Note: It is usually found growing on bedrocks in asso-
ciation with other species of seaweeds.

Use: Manilal & al. (2009) reported that the polysaccha-
ride extracted from this species shows antiviral activity 
against the shrimp pathogen White Spot Syndrome Virus 
(WPSV). Thus, it can be utilised as a prophylactic drug in 
shrimp disease management.

Specimen examined: KARNATAKA: Uttara Kannda 
distr.: Majali coast, 18.10.2014, Palanisamy & Yadav 
131223 (MH); Madiyengri, 09.06.2015, Palanisamy 
132464 (MH); Mundoli coast, 27.11.2016, Palanisamy & 
Yadav 136295 (MH).

FAMILY: CLADOPHORACEAE
1. Chaetomorpha aerea (Dillwyn) Kuetz. in Sp.Al.,379. 
1849; Untawale & al., List Mar. Alg. India, 9. 1983; Kaliap. 
& al. in Seaweed Res. Utiln., 14: 106. 1992; P. C. Silva & al., 
Cat. Benth. Mar. Alg. Ind. Ocean, 759. 1996; Oza & Zaidi, 
Rev. Checkl. Ind. mar. alg., 157. 2001. Conferva aerea Dill-
wyn, Brit. Conferv. Fasc., 80. 1806.

Thallus light to bright green in colour, up to 15 (-30) 
cm long, filamentous, unbranched, epilithic. Holdfast 
discoid, prominent, firmly attached on rocky substrata. 
Fronds filamentous, divided into uniseriately arranged 
nodes and internodes, erect, stiff, gradually tapering 
towards apex. 

Microscopic: Cells cylindrical, basal cell subclavate, 
basal cell 130-150 µ in diam., other cells 145-350 µ diam. 
towards apex, cells usually constricted at the internodes. 
  (Plate 2. d) 

Occurrence: During post-monsoon season. Rare.
Distribution: KARNATAKA: Uttara Kannda distr. 

(Shiroor). 
Specimen examined: KARNATAKA: Uttara Kannda 

distr.: Shiroor coast, 14.10.2014, Palanisamy & Yadav 
131141 & 131152 (MH).
2. Chaetomorpha crassa (C. Agardh) Kuetz., Phycol. 
Germ. 204. 1845; P.C. Silva & al., Cat. Benth. Mar. Alg. 
Ind. Ocean: 762. 1996; Oza & Zaidi, Rev. Checkl. Ind. 
Mar. Alg.: 159. 2001; Yadav & al. in Rajendran & Aravind-
han (eds.), Biodiv. Cons.-Asp. Prosp.: 56. 2015; P.S.N. Rao 
& R.K.Gupta, Algae India, 3: 4. 2015. Conferva crassa C. 
Agardh, Syst. Alg.: 99. 1824.

Thallus dark green in colour, up to 10 cm long, 
unbranched, coiled, forming loose clumps or entangled, 
tufted. Holdfast small, discoid, entangled tightly with 
other seaweeds and waste fishing nets, cloths etc. in the 
intertidal regions, sometimes free floating. Stipe and 
fronds undifferentiated, filamentous, divided into nodes 
and internodes, unbranched, prominently coiled, taper-
ing towards apex. 

Microscopic: Cells cylindrical to barrel shaped, slightly 
swollen in central part and constricted near nodes, 310-
600 × 250-400 µm; cell wall 30-95 µm thick; chloroplast 
reticulately arranged with several pyrenoids.   
 (Plate 2. e-f)

Occurrence: Monsoon and post-monsoon seasons. 
Moderate.

Distribution: KARNATAKA: Dakshina Kannada distr. 
(Surathkal) and Udupi distr. (St. Mary’s island) districts. 

Notes: This species is usually found growing in entan-
gled stage with the species of Enteromorpha, Chaeto-
morpha, Sargassum and Ulva in intertidal regions and 
occasionally seen offshore. 

Specimen examined: KARNATAKA: Dakshina Kan-
nada distr.: Surathkal, Palanisamy 132547, 17.09.2015; 
Udupi distr.: St. Mary Island, Malpe, Palanisamy 134910, 
20.02.2016 (MH).
3. Chaetomorpha spiralis Okamura in Alg. Jap. Exs. 94: 
131. 1903; Untawale & al., List Mar. Alg. India: 9. 1983; 
Oza & Zaidi, Rev. Checkl. Ind. Mar. Alg.: 160. 2001; 
Pereira & Almeida in Indian J. Mar. Sci. 42 (4): 662. 2014; 
Yadav  & al.  in Rajendran & Aravindhan (eds.),  Biodiv. 
Cons.- Asp. Prosp.:  56. 2015; P.S.N. Rao & R.K. Gupta, 
Algae India 3: 5. 2015.

Thallus usually dark green in colour, becomes light 
green to white towards apex in mature thallus, usually 
2-6 (-10) cm long, filamentous, straight towards base 
and spirally twisted or coiled upwards, stiff, gregarious, 
lithophilic. Holdfast small, discoid, loosely attached on 
rocky substrata in the low intertidal pools. Stipe small 
with cylindrical cells. Fronds filamentous, unbranched, 
cylindrical below and moniliform towards apex, loosely 
entangled, margin entire to undulate; apex usually obtuse. 

Microscopic: Basal cells distinctly cylindrical, 480-750 
µm long; other cells usually rectangular-squarish, spheri-
cal or moniliform in appearance, isodiametric, slightly 
constricted in nodal regions, 250-710 × 300-430 µm; 
cell wall 50-90 µm thick; chloroplast elongate, densely 
arranged; pyrenoids several.   (Plate 3. a-b)
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Occurrence: Monsoon and post-monsoon seasons. 
Moderate.

Distribution: Throughout Karnataka coast. 
Specimen examined: KARNATAKA: Udupi distr.: Uch-

ila coast, 10.10.2014, Palanisamy & Yadav 131053 (MH); 
Uttara Kannda distr.: Gorte coast, 14.10.2014, Palanisamy 
& Yadav 131171 (MH); Oyingi beach, 15.10.2014, 
Palanisamy & Yadav 131182 (MH).

FAMILY: SIPHONOCLADACEAE
Genus: Cladophoropsis Boergesen
Cladophoropsis sundanensis Reinbold in Naova Nota-
risia 16: 147. 1905; V. Krishnam. & H.V. Joshi, Checkl. 
Ind. Mar. Alg.: 8. 1970; P.C. Silva & al., Cat. Benth. Mar. 
Alg. Ind. Ocean: 793. 1996; Oza & Zaidi, Rev. Checkl. 
Ind. Mar. Alg.:167. 2001; V. Krishnam., Alg. India Neighb. 
Countr. Chlorophycota 1: 166. 2000; P.S.N. Rao & R.K. 
Gupta, Algae India 3: 8. 2015. 

Thallus light-medium green in colour, filamentous, 
forming spongy and moss like small clumps, up to 7 cm 
across, epilithic. Holdfast rhizoidal, hapteroid, firmly 
attached on rocky substrata in intertidal regions. Fronds 
filamentous, irregularly branched; lateral branches mostly 
unilateral; ultimate branches straight or slightly curved, 
up to 5 mm long and terminates into round to obtuse 
apices. 

Microscopic: Cells of the main axis cylindrical, elon-
gate, 40-110 (-140) µm in diameter; cell wall conspicu-
ous.     (Plate 3. c)

Occurrence: Usually Post-monsoon season. Rare.
Distribution: KARNATAKA: Udupi distr. (St. Mary’s 

island) and Uttara Kannda (Gorte, Tadri and Karwar). 
Specimen examined: Karnataka: Uttara Kannda distr.: 

Gorte coast, 27.11.2016, Palanisamy & Yadav 136323 
(MH).

FAMILY: BRYOPSIDACEAE
Genus: Bryopsis J.V. Lamour.
Bryopsis hypnoides J.V. Lamour. in Nouv. Bull. Sci. Soc. 
Philom. Paris 1: 333. 1809; Untawale & al., List Mar. Alg. 
India: 11. 1983; P. C. Silva & al., Cat. Benth. Mar. Alg. Ind. 
Ocean: 805. 1996; Oza & Zaidi, Rev. Checkl. Ind. Mar. 
Alg.: 170. 2001; Jha & al., Seaweeds Gujarat: 34. 2009; 
P.S.N. Rao & R.K. Gupta, Algae India 3: 9. 2015. 

Thallus light-pale or dark green in colour, tubular, 
remiform with radially ranged branches, up to 10 cm 
long, gregarious, siphonous, tufted, epilithic. Holdfast 

rhizoidal, firmly attached. Stipe stalked cylindrical, 100-
200 µm in diameter. Fronds tubular, cylindrical-terete, 
main axis up to 250 µm in diameter, progressively taper-
ing towards apex, branches usually naked or with scars in 
basal portion and dense and radially arranged in middle 
and apical portion; pinnules almost uniformly cylindri-
cal or linear-lanceolate, facing upwards and gradually 
or sometimes irregularly becoming shorter, ultimate 
branches usually terminate into a long and round to acute 
apex. 

Microscopic: Pinnules 300-850 × 45-140 µm; cells of 
the main axis and branches siphonous, usually transpar-
ent towards apex, multinucleate, with numerous lecnticu-
lar plastids.      (Plate 3. d-e)

Occurrence: Usually post - Monsoon season. Rare.
Distribution: Throughout Karnataka coast. 
Specimen examined: KARNATAKA: Uttara Kannda 

distr.: Madiyengri, 26.11.2016, Palanisamy & Yadav 
136231 (MH).

FAMILY: CODIACEAE
Genus: Codium Stackh.
Codium dwarkense Boergesen in J. Indian Bot. Soc. 16: 
6, 8, figs. 3-5. 1947; K.S. Sriniv., Phycol. Ind. 2: 32, pl. 32. 
1973; Untawale & al., List Mar. Alg. India: 13. 1983; Oza 
& Zaidi, Rev. Checkl. Ind. Mar. Alg.: 184. 2001; Jha & 
al., Seaweeds Gujarat: 53. 2009; P.S.N. Rao & R.K.Gupta, 
Algae India 3: 13. 2015. 

Thallus light to yellowish green in colour, occa-
sionally colourless and becomes dark after drying, 
spongy, and cylindrical, up to 15 cm long, erect, epil-
ithic. Holdfast discoidal, conspicuous, several rhizoidal 
axes develop from the discoid base, firmly attached on 
rocky substrata in intertidal zones. Stipe cylindrical, 
narrow towards base, up to 6 mm in diameter. Fronds 
almost uniformly cylindrical to slightly terete, elon-
gated, 3.5-6 mm in diameter, regularly dichotomously 
branched, dichotomies usually at intervals of up to 4 cm 
long; surface smooth, slightly mucilaginous in nature, 
often appears as spotted; margins entire; apex simple or 
dichotomously forked, round to obtuse or slightly acute, 
light to yellowish coloured. 

Microscopic: Utricles cylindrical to clavate, 500-1050 × 
90-200 µm; utricular wall 1-3 µm thick.   (Plate 3. f)

Occurrence: During post-monsoon seasons. Moderate.
Distribution: Throughout Karnataka coast. 
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Plate 2. a-b. Enteromorpha linza (L.) J. Agardh: habit and surface cells; c. Acrosiphonia orientalis (J. Agardh) P.C. Silva: habit; 
d. Chaetomorpha aerea (Dillwyn) Kuetz.: habit; e-f. Chaetomorpha crassa (C. Agardh) Kuetz.: habit and filamentous cells.
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Plate 3. a-b. Chaetomorpha spiralis Okamura: habit and filamentous cells; c. Cladophoropsis sundanensis Reinbold: habit; d-e. 
Bryopsis hypnoides J.V. Lamour.: habit, fronds apex and surface cells; f. Codium dwarkense Boergesen: habit. 
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Specimen examined: KARNATAKA: Udupi distr.: St. 
Mary‘s Island, Malpe, 29.11.2016, Palanisamy & Yadav 
136385 (MH); Daksina Kannda distr.: New Mangalore 
port coast, 01.12.2016, Palanisamy & Yadav 136455 (MH).
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