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Abstract

The present report contributes to the knowledge of the marine algal flora in northern part of 
the South China Sea. On the basis of literature data and own sampling, an annotated account 
of the seaweeds of Hainan Island and nearby islets is presented. Three sets of algal collec-
tions are involved: the first series of collection by Tseng and colleagues between the 1930s 
and 1970s (344 species), the second collection through two German-Chinese expeditions in 
October−December 1990 and March−April 1992 (214 species) and the third by the authors 
in 2008−2012 (251 species). Decadal changes in the benthic flora between the 1930s−1970s 
and 1990s resulted in a decline of epilithic algae with voluminous forms mainly of the 
families Liagoraceae (Rhodophyta, Rh), Sargassaceae (Ochrophyta, Oc), Caulerpaceae and 
Codiaceae (Chlorophyta, Ch) and in an increase of epiphytic species with fine filamentous 
and membranous thalli forms: the families Ceramiaceae, Rhodomelaceae (Rh), Ulvaceae, 
Cladophoraceae (Ch). Changes in marine flora from the 1990s to 2008−2012 showed the 
same tendency. It is suspected that these historical changes in the marine flora occurred due 
to human impacts on the coastal ecosystems (in particular, coral reefs) of the island, includ-
ing over-exploitation of resources and eutrophication of shallow waters, as well as natural 
catastrophes such as coral bleaching events of 1998.   
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Introduction

Hainan Island (Fig. 1) is located in the tropical northern 
periphery of the Indo-Pacific Ocean in the South China Sea, 
between 20°10’N, 110°41’E and 18°9’N, 109°34’E. Climate 
is subequatorial; the annual mean temperature is +24°C, 
with sunny weather during more than 300 days in a year. 
The annual mean sea surface temperature (SST) is 26°C 
with an average seasonal range of 12.1°C. The annual SST 
maximum (30.8°C) and minimum (18.7°C) commonly occur 
in July and January, respectively. Mean sea surface salinity 

(SSS) fluctuates between 33.3 and 34.0 psu. However, SSS 
is strongly seasonal at Hainan Island, decreasing to a mean 
value of 26.5 psu owing to freshwater run-off and rain during 
the wet summer season. The mean tidal range is generally 
less than 1.5 m. The rainy season in the southern part of 
Hainan occurs from May to October and accounts for 95% of 
the yearly rainfall; the dry season occurs from November to 
April. The island has an area of 33.920 km2 and a coastline 
of more than 1600 km (after Titlyanov et al. 2011a, 2014а).
Four main marine ecosystems such as coral reefs, seagrass 
beds, estuaries and mangrove swamps border the coasts of 
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Hainan Island. Coral reefs are the major coastal ecosystem 
in the intertidal and shallow subtidal zones of exposed 
and semiprotected areas along the shore. Seagrass beds 
mainly occupy the soft bottom of semi-protected bays, 
and mangrove swamps occupy brackish water lagoons 
connected with the sea. The highest biodiversity of the main 
coastal ecosystems was recorded between the 1950s and 
1960s (Gurianova 1959) but decreased severely during the 
next 20 years (Hutchings & Wu 1987, Zhang et al. 2006). 
Almost 80% of the fringing reefs along the coastline of 
Hainan Island have been damaged due to human activities 
during the 1970s−1990s (fishing with dynamite, removal of 
corals for lime and construction). Recently, the eutrophication 
of Hainan coastal waters, particularly in the shallow bays, 
has increased due to greater tourist numbers, construction 
works along the coast, and mariculture in coastal ponds and 
pools with wastes draining into the sea (Hutchings & Wu 
1987, Fiege, Neumann & Jinhe 1994, Zhang 1996, Zhang et 
al. 2004, Tadashi et al. 2008, Titlyanov et al. 2011b).

Three major algal collections were conducted on 
Hainan Island between the 1930s and 2012. The first 
sampling campaign of marine seaweeds was performed by 
Tseng and colleagues in the 1930s at 19 localities on Hainan 
Island, followed by another series of sampling in Hainan 
including Xisha Islands between the late 1950s and the 
1970s (Fig. 1A). This collection was processed by Chinese 
phycologists and deposited in the herbarium of the Institute 
of Oceanology of the Chinese Academy of Sciences (Tseng 
2004). All publications relating to these collections were 
considered here: Tseng 1935, 1936, 1937, 1938, 1941a, b, 
1942a, b, 1983, 2004, 2009, Tseng & Gilbert 1942, Tseng 
& Chang 1962, Tseng et al. 1962, 1980, 2001, 2005, 2011, 
Chang & Xia 1963, 1976, Tseng & Dong 1978, Zhang & 
Xia 1979, 1980, 1981, 1983, 1984, 1988a, b, c 1991, 1994, 
Zheng 1980, Zhu & Liu 1980, Lu & Tseng 1980, Xia & Zhang 
1982, 1999, Tseng & Lu 1983, 1988, 1992, 1995a, b, c, 
1997, 1999, 2000, 2002a, b, c, d; Xia & Abbott 1985, 1987, 
Xia 1985, 2004, Dong & Tseng 1985, Xia & Yamamoto 1985, 
Doty 1988, Abbott, Zhang & Xia 1991,  Chiang et al. 1992, 
Masuda, Zhang & Xia 1994a, b, Luan & Luan 1995, Xia & 
Wang 1997, 1999a, b, 2000a, b, 2002, Millar & Xia 1999, 
Tseng & Xia 1999, Zheng et al. 2001, Xia, Tseng & Wang 
2004, Xia et al. 2004), Xia et al. 2002, Zeng et al. 2005, Ding 
et al. 2007, Liu 2008, Zheng & Li 2009. 

In October−December 1990 and March−April 1992, 
the second major sampling campaign was conducted in 
the shallow waters of 16 localities (Fig. 1В) through two 
German-Chinese expeditions. Algal samples were prepared 
as herbarium specimens by B. Xia, I. Bartsch and B. Bischof 
and one set of herbarium samples each (for all species/
forms) was deposited at the Alfred-Wegener-Institute for 
Polar and Marine Research (Germany) and at the Institute 
of Oceanology in Qingdao (China). Herbarium samples were 

identified by B. Xia and I. Bartsch in 1990−1994 and by T. 
Titlyanova and E. Titlyanov in 2007−2009. On the basis 
of these materials, the following papers were published: 
Bischoff et al. 1994, Fiege, Neumann & Jinhe 1994, Titlyanov 
et al. 2011a, Titlyanova et al. 2012 and one paper is in press 
(Titlyanov et al. 2014b).

The third series of collection was conducted in October 
2008, April 2009, December 2010 and February-April 2012 
by T. Titlyanova, E. Titlyanov and Li Xiu Bao on the southern, 
eastern and northern shores of Hainan Island, including 8 
localities: Luhuitou, Xiaodong Hai, Dadong Hai, Yalong Wan, 
Wenchang, Haikou, Meixia and Xianhai (Fig. 1В). Algae 
were sampled from the splash, intertidal and shallow subtidal 
(up to 5 m depth) zones. Results were partially published 
(Titlyanov et al. 2011a, b, 2014 a, b, c, Titlyanov & Titlyanova 
2012, 2013).

The purpose of the present study is to make an 
annotated account of the seaweeds (Chlorophyta, 

Figure 1. Collection sites at Hainan Island. A. Collection 
sites of Tseng and coworkers in 1933–1935 with old 
spellings of names (after Tseng, 1936). B. Collection 
sites during 1990/1992 (small dots, after Titlyanov et al. 
2011a) and 2008−2012 (large dots). 
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Ochrophyta and Rhodophyta) of Hainan Island and 
nearby islets using all published information (1935−2014) 
plus our unpublished data of the last investigation in 
2012. On the basis of earlier published works and this 
annotated account, some features of decadal changes 
in the marine flora of the island are noted, with a 
discussion of possible reasons behind the changes. 

Materials and Methods

Characteristic of sampling locations

In earlier publications on the marine flora of Hainan Island, 
descriptions of sampling locations were practically absent. 
For the 1990/1992 collection, sampling localities were 
partially described (Titlyanov et al. 2011a) according to the 
materials of the German-Chinese expeditions and personal 
communications of the expedition participants (Inka Bartsch 
and Xia Bangmei). During the 1990/1992 the intertidal/
infralittoral reef flats (Linchang, Yalong Wan, Dadong Hai, 
Xiaodong Hai and Luhuitou) were characterized by unstable 
blocks of dead corals; sometimes stones or boulders were 
interspersed with sandy areas. The offshore island of Ximao 
Zhou was the only place where the amount of living corals 
increased with depth in the shallow subtidal, and was 

generally rich in species. The low water mark, however, was 
characterized by dead coral blocks. Sandy beaches with 
interspersed dead coral blocks were present at Xianhai. 
Poorly developed mangrove areas with extensive mudflats 
and seagrass fields were present at Qukou and Qinglan 
Gang. Near Haikou, algae were collected from fishponds 
with variable salinity. At Meixia in the north of the island, 
extensive stony intertidal areas with offshore reef flats mostly 
comprising dead corals were dominant. An extensive reef flat 
with many living corals above or between dead corals was 
located at Nanmai, a few hundred meters west of Meixia.

In 2008−2012, Luhuitou and Dadong Hai were 
characterized by damaged coral reefs (projective cover of 
live corals amounted from 30 to 50%, respectively), whereas 
Xiaodong Hai was characterized mainly by dead coral reefs 
and seagrass beds. The most studied site during this period 
was the Luhuitou coral reef, situated opposite the Marine 
Biological Station (South China Sea Institute of Oceanology, 
Chinese Academy of Sciences) (Fig. 2−4).

The Xipai site (small rocky islet) in Yalong Wan Bay 
was characterized by sandy substrates with unstable blocks 
of dead corals, stones or boulders and rocky substrates 
near the islet. Algae were collected from intertidal rocks at 
Wenchang and from materials cast ashore and fishery nets 
which were placed on (mostly dead) coral reefs at Xianhai. 
The Meixia site was characterized by an extensive stony 

Figure 2. The intertidal zone at Luhuitou Peninsula, April 2009. Inset: algal turf 
community in the middle intertidal zone (see Titlyanov et al. 2014d for details).
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Figure 3. The intertidal zone of coral reef at Luhuitou Peninsula, April 2009.
Inset: algal turf community at low intertidal (for details, see Titlyanov et al. 2014d).

Figure 4. The upper subtidal zone at coral reef of Luhuitou Peninsula, March 2012. Inset: 
Sargassum spp. community (for details, see Titlyanov et al. 2014a)
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intertidal area (cape site), a sandy beach and the upper 
intertidal fringed by offshore reef flat mostly comprising dead 
corals and rare live colonies. In March 2012, during sampling 
at Meixia, a green algal bloom (Monostroma nitidum and 
Ulva spp.) forming an extensive band on the beach was 
observed. At Haikou (very polluted area with green algal 
blooms), algae were collected from intertidal rocks and 
sandy beaches where seaweeds were washed ashore. 

Conservation and identification of marine plants
 
Herbarized specimens (from 1990 and 1992 collections) and 
freshly collected algal samples (2008−2012) were identified 
using monographic publications, floristic studies and 
systematic articles by Børgesen 1913, 1914, 1915−1920, 
1924, 1940, 1948, Setchell & Gardner 1930, Yamada 1934, 
Tanaka 1938, Shen & Fan 1950, Taylor 1950, 1960, 1966, 
Egerod 1952, Dawson 1954, 1956, 1957, 1961, 1962, 
Durairatnam 1961, Zinova 1967, Womersley 1967, 1981, 
1984, 1987, 1994, Hollenberg 1968a, b, Trono 1968, 1969, 
1997, Pham 1969, Womersley & Bailey 1970, Itono 1972, 

Jaasund 1976, Reyes 1976, Abbott & Hollenberg 1976, 
Vinogradova 1979, Perestenko 1980, Trono & Put 1982, 
Lewis & Norris 1987, Santelices, 1988, Trono & Ganzon-
Fortes 1988, Kornmann 1989, Luan 1989, Price & Scott 
1992, Wynne 1993, 1995, Lewis & Mei-Lan 1996, Draisma 
et al.,1998, Abbott 1999, Huang 1999, Littler & Littler 
2000, 2003, Leliaert & Coppejians 2003, Skelton 2003, 
Abbott & Huisman 2004, Saunders & Hommersand 2004, 
Skelton & South 2004, 2007, South & Skelton 2003, Tsuda 
2006, Brodie, Maggs & John 2007, Dawes & Mathieson 
2008, Tadashi et al. 2008, and also the above mentioned 
publications of the Chinese authors (see Introduction).

The systematics and nomenclature followed Guiry & 
Guiry (AlgaeBase, searched in 2014). The previously known 
and newly recorded species for Hainan and China were 
verified using Algaebase, the Catalogue of Life China (2010), 
Annual Checklist and The checklist of marine biota of China 
seas (Liu 2008). Hierarchical classification of the Phylum 
Rhodophyta is from Saunders and Hommersand (2004). 
The classification system of the Phyla Chlorophyta and 
Ochrophyta basically follows Tsuda (2006).

Results  

The results of the present study are shown in Table 1, 
which documents 506 species of red, brown and green 
marine algae in Hainan Island. The Phylum Rhodophyta 
comprised 4 classes, 19 orders, 37 families, 103 genera and 
289 species (57% of all species). Ochrophyta comprised 
2 classes, 8 orders, 10 families, 24 genera and 92 species 
(18%) and Chlorophyta comprised 5 classes, 8 orders, 20 
families, 40 genera and 125 species (25%). 

A total of 39 new taxa were found in 2008−2012 on 
Hainan Island (17 reds, 10 browns and 11 greens). Of these, 
16 are new for China (8 reds, 3 browns and 5 greens): 
Acrochaetium chaetomorphae, Pneophyllum confervicola, 
Chondria minutula, Ch. pygmaea, Polysiphonia exilis, P. 
pseudovillum, Peyssonnelia boergesenii, Peyssonnelia 
inamoena (Rh); Chilionema ocellatum, Sargassum miyabei, 
Turbinaria ornata var. cordata (Oc); Ulothrix subflaccida, 
Ulva rigida, Cladophoropsis membranacea, Siphonocladus 
rigidus, Caulerpa fastigiata.

In the 1990−2012 survey, high algal species richness 
was recorded at Luhuitou (222 taxa), Xiaodong Hai (148), 
Yalong Wan (122 taxa), Dadong Hai (89 taxa), Shalao (83 
taxa), Wenchang (76 taxa), Ximao Zhou (63 taxa), while 
other localities had much less species. Thus, more algal 
species occurred in coral reef localities.

Discussion

In terms of species richness, Hainan Island was close to 
Taiwan where 476 species of algae were found (Zhang 
1996, Lewis & Norris 1987). We consider that the reason of 
such high similarity is the geographical closeness of these 
islands, and the intensity of study of their marine floras in 
comparison with other subtropical and tropical areas of 
China. 

The floristic composition of macrophytes in Hainan 
Island (Rhodophyta 57%, Chlorophyta 25% and Ochrophyta 
18%) was also similar to that of Taiwan (55%, 24% and 21%, 
respectively) and the southern coasts of China (56%, 23% 
and 19%, respectively) (Zhang 1996, Lewis & Norris 1987). 

The first marine floristic study In Hainan was conducted 
in 1933 and the subsequent studies were carried our in the 
1950s−1970s, 1990/1992 and after 2000 up to now. Floristic 
similarity between the periods of the 1930s–1970s and 
2008−2012 amounted to 33% (Rh), 41% (Oc) and 53% (Ch), 
while that between 1990/1992 and 2008−2012 was 65% 
(Rh), 55% (Oc) and 53% (Ch) (Titlyanov et al. 2014c). 

These results suggest that conspicuous changes in 
algal species diversity and composition occurred from 
the 1930s to 2012, as exemplified by a decline in species 
richness and the appearance of new algal species. The 
largest numbers of taxa losses were recorded for families 
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Liagoraceae, Gracilariaceae (Rh), Caulerpaceae, Codiaceae 
(Ch) and Sargassaceae (Oc). 

The majority of lost species (not found in subsequent/
recent studies) were low productive, annual or perennial 
representatives inhabiting hard substrata (epilithic algae) 
with voluminous form of thalli (fleshy, leathery, coarse 
articulated, foliose, etc.). At the same time, the following 
families contributed to taxa increases: Ceramiaceae (20 
taxa), Rhodomelaceae (18 taxa) (Rh), Sphacelariaceae 
(3 taxa), Dictyotaceae (5 taxa) (Oc), Cladophoraceae (14 
taxa) and Ulvaceae (7 taxa) (Ch). Representatives of these 
families are mainly high productive ephemeral and epiphytic 
algae with fine filamentous forms and high surface area-
volume ratios (Titlyanov et al. 2011а, 2014b, с, Titlyanov & 
Titlyanova 2012). 

The present work, in combination with previous studies 
dealing with the marine flora of Hainan Island (pointed 
out above), suggests that serious changes occurred in 
the benthic flora, due probably to: (1) over-exploitation of 
the reef ecosystems, especially in the 1950s−1970s; (2) 
eutrophication of shallow waters (bays) in the 1990−2010s, 
most notably sewage disposal (coastal urbanization, 
agriculture, mariculture, and tourism industry, etc.); (3) 

consequences of natural catastrophes, probably coral mass 
mortality after bleaching episodes in the South China Sea in 
the summer of 1998. 

Acknowledgements

E. Titlyanov and T. Titlyanova are grateful to Prof. Christian 
Wiencke and Dr. Inka Bartsch for invitation to work at the 
Alfred-Wegener-Institute for Polar and Marine Research 
and are also grateful to collaborators of the Botanical 
Department for technical help, use facilities and hospitality. 
Special thanks to Prof. Huang Hui and Dr. Li Xiubao for 
invitation to work at the Marine Biological Station (South 
China Sea Institute of Oceanology, Chinese Academy 
of Sciences).  This study was partially supported by the 
Russian Foundation for Basic Research (grant numbers 08-
04-00735-a, 12-04-01424-a), by three research grants of the 
Alfred-Wegener Institute of Polar and Marine Research to 
T. Titlyanova and E. Titlyanov and the grant ‘China–Russia 
special funds 2009’ from the Chinese Academy of Sciences.

References

Abbott IA (1999) Marine red algae of the Hawaiian Islands. 
Bishop Museum Press,  Hawaii, Honolulu. 

Abbott IA & Hollenberg JH (1976) Marine algae of California. 
Stanford University Press,  California, Stanford.

Abbott IA & Huisman JM (2004) Marine green and brown algae 
of the Hawaiian Islands. Bishop Museum Bulletin in 
Botany, 4. Bishop Museum Press, Honolulu, Hawaii.

Abbott IA, Zhang JF & Xia BM (1991) Gracilaria mixta, sp. 
nov. and other western Pacific species of the genus 
(Rhodophyta: Gracilariaceae). Pacific Science 45(1), 12-
27.

B ischo f f  B ,  Kars ten  U,  Dan ie l  C ,  Kuck  K ,  X ia  B  & 
Wiencke C (1994) Preliminary assessment of the 
B-dimethylsulfoniopropionate (DMSP) content of 
macroalgae from the tropical island of Hainan (People’s 
Republic of China). Australian Journal of Marine & 
Freshwater Research 45, 1329-1336. 

Børgesen F (1913) The marine algae of the Danish West Indies. 
Part 1. Chlorophyceae. Bd. I. Dansk Botansk Arkiv 1, 
1-160.

Børgesen F (1914) The marine algae of the Danish West Indies. 
Part 2. Phaeophyceae. Bd. 1. Dansk Botansk Arkiv 2, 
1-68.

Børgesen F (1915–1920) The marine algae of the Danish West 
Indies. Part 3. Rhodophyceae. Bd. I. Dansk Botansk 
Arkiv 3, 1-412.

Børgesen F (1924) Marine algae from Easter Island. In: C 
Skottsberg (ed.) The natural history of Juan Fernandez 
and Easter Island. Upsala 2; 247-309. 

Børgesen, F. 1940. Some marine algae from Mauritius. 1. 
Chlorophyceae. Det Kgl. Danske Videnskabernes 
Selskab Biologiske Meddelelser 15, 1-81. 

Børgesen F (1948) Some marine algal flora from Mauritius. An 
additional list to part 1. Chlorophyceae. Det Kgl. Danske 
Videnskabernes Selskab Biologiske Meddelelser 20, 
1-64.

Brodie J, Maggs CA & John DM (2007) Green seaweeds of 
Britain and Ireland. Dataplus Print & Design, Dummurry, 
Northern Ireland. 

Chang CF & Xia BM (1962) A preliminary phytogeographical 
study on Chinese species of Gracilaria. Oceanologia et 
Limnologia Sinica 4(3-4), 189-198. 

Chang CF & Xia BM (1963) Polycavernosa a new genus of the 
Gracilariaceae. Studia Marina Sinica 2(3), 119-127.

Chang CF (Zheng JF) & Xia BM (1976) Studies on Chinese 
species of Gracilaria. Studia Marina Sinica 11, 91-163 
[in Chinese, Abstract and Diagnoses of new species in 
English]. 



Titlyanov E et al.                                                                                                                                         Algal flora of Hainan Island

© 2014 SCESAP                                                                       - 49 -                           Coastal Ecosystems, 2014, Vol 1, 28-53

Hutchings PA & Wu BL (1987) Coral reefs of Hainan Island, 
South China Sea. Marine Pollution Bulletin 18, 25-26.

I tono H (1972) The genus Ceramium  (Ceramiaceae, 
Rhodophyta) in southern Japan. Botanica Marina 15, 
74-86. 

Jaasund E (1976) Intertidal seaweeds in Tanzania. A field guide. 
University Tromsö, Norway. 

Kornmann P (1989) Sahlingia nov. gen. based on Erythrocladia 
subintegra (Erythropeltidales, Rhodophyta). British 
Phycological Journal 24, 223-228.

Leliaert F & Coppejians E (2003) The marine species of 
Cladophora (Chlorophyta) from the South African East 
coast. Nova Hedwigia 76, 45-82.

Lewis JE & Norris JN (1987) A history and annotated account 
of the benthic marine algae of Taiwan. Smithsonian 
Contribution to Marine Science 29, 1-38.

Lewis JE & Mei-Lan C (1996) The species of Ceramium 
(Ceramiaceae,  Rhodophyta)  around Ta iwan. 
Hydrobiologia 326/327, 149-157.

Littler DS & Littler MM (2000) Caribbean reef plants. Offshore 
Graphics, Inc., Washington, D.C. 

Littler DS & Littler MM (2003) South Pacific reef plants. A divers’ 
guide to the plant life of South Pacific coral reefs. 
Offshore Graphics, Inc., Washington, D.C. 

Liu L (2008) Checklist of marine biota of China Seas. Scientific 
Book Service Co. Ltd., Beijing. 

Lu B & Tseng CK (1980). Studies on some marine brown algae 
from the Xisha Islands, Guangdong Province, China. I. 
Studia Marina Sinica 17, 21-35 [in Chinese, Abstract in 
English].

Luan RX (1989) Dalian algae. Field research guidance. Dalian [in 
Chinese]. 

Luan RX & Luan SJ (1995) New materials for Chinese 
Ectocarpaceae. Acta Phytotaxonomica Sinica 33, 506-
515.

Millar AJK & Xia BM (1999) The genera Gracilaria and 
Gracilariopsis from Norfolk Island, southwestern Pacific. 
In: IA Abbott (ed.) Taxonomy of economic seaweeds. 
With reference to some Pacific species. Vollume 
IIV. University of California, La Jolla: The California 
Sea Grant College System. Report No. T-044 ISBN 
1-888691-08-5, pp. 113-119.

Masuda M, Zhang JF & Xia BM (1994a) Ahnfeltiopsis from the 
western Pacific: key, description and distribution of 
the species. In: IA Abbott (ed.) Taxonomy of economic 
seaweeds. With reference to some Pacific species. 
Vollume IV. University of California, La Jolla: The 
California Sea Grant College. Report No. T-CSGCP-031, 
pp. 159-183. 

Masuda M, Zhang JF & Xia BM (1994b) Synopsis of the Chinese 
species of Gelidium (Gelidiales, Rhodophyta). In: Abbott 
IA (ed.) & KJ Mcdermid (co-ed.) Taxonomy of economic 
seaweeds with reference to some Pacific species. 
Volume VIII. University of California, La Jolla: California 
Sea Grant College Program, pp. 183-205.

Perestenko LP (1980) Algae of the Peter Great Bay (the Sea of 
Japan). Nauka, Leningrad [in Russian].

Pham-Hoang H (1969) Marine algae of South Vietnam. Study 
Center, Saigon [in Vietnamese]. 

Price IR & Scott FJ (1992) The turf algal flora of the Great Barrier 
Reef. Part I. Rhodophyta. James Cook University, 
Townsville, Queensland, Australia. 

Chiang Y-M, Yoshida T, Ajisaka T, Trono GJr, Tseng CK & Lu 
B (1992) Distribution and variation in Sargassum 
polycystum C.A. Agardh (Fucales, Phaeophyta). In: IA 
Abbott (ed.) Taxonomy of economic seaweeds. With 
reference to some Pacific and Western Atlantic species. 
Volume III. La Jolla, California: California Sea Grant 
College, pp. 35-42.

Dawes CJ & Mathieson AC (2008) The seaweeds of Florida. 
University Press of Florida, Gainesville, FL. 

Dawson EY (1954) Marine plants of the vicinity of the Institut 
Oceanographique de Nhatrang, Vietnam. Pacific 
Science 8, 373-469.

Dawson EY (1956) Some marine algae of the Southern Marshall 
Islands. Pacific Science 10, 25-66.

Dawson EY (1957) An annotated list of marine algae from 
Eniwetok Atoll, Marshall Islands. Pacific Science 11, 92-
132.

Dawson EY (1961) Plantas marinas de la zona de las mareas de 
El Salvador. Pacific Naturalist 2, 389-461. 

Dawson EY (1962) The marine red algae of Pacific Mexico. Part 
7. Ceramiales: Ceramiaceae, Delesseriaceae. Allan 
Hancock Pacific Expedition 26, 1-207. 

Ding L, Huang B, Xia BM & Tseng CK (2007) Laurencia 
nanhaiense sp. nov., a new species of the genus 
Laurencia (Rhodomelaceae, Rhodophyta) from China. 
Acta Oceanologica Sinica 26(5), 136-143.

Dong ML & CK Tseng (1985) Studies on the Dasycladales 
(Chlorophyta) of China. Chinese Journal of Oceanology 
and Limnology 3(1), 1-20.

Doty MS (1988) Prodromus ad systematica Eucheumatoideorum: 
a tribe of commercial seaweeds related to Eucheuma 
(Solieriaceae, Gigartinales). In: IA Abbott (ed.) Taxonomy 
of economic seaweeds. With reference to some 
Pacific and Caribbean species. Vollume II. University 
of California, La Jolla: California Sea Grant College 
Program. Report No. T-CSGCP-018, pp. 159-207. 

Draisma SGA, Keum Y-S, Prud’homme van Reine WF & Lokhorst 
GM (1998) The species of Sphacelaria (Sphacelariales, 
Phaeophyceae) in China with a description of a new 
species. Botanica Marina 41, 181-190.

Durairatnam M (1961) Contribution to the study of the marine 
algae of Ceylon. Fisheries Research Station, Ceylon 
Bulletin 10, 1-181.

Egerod EL (1952) An analysis of the siphonous Chlorophycophyta 
with special reference to the Siphonocladales, 
Siphonales and Dasycladales of Hawaii. University of 
California Publications in Botany 25(1), 325-453. 

Fiege D, Neumann V & Jinhe L (1994) Observations on coral 
reefs of Hainan Island, South China Sea. Marine 
Pollution Bulletin 29, 84-89. 

Gurianova EF (1959) Marine zoological expedition to Hainan 
Island. Vestnik AN SSSR 3, 89-92 [in Russian]. 

Guiry MD & Guiry GM (2014) AlgaeBase. World-wide electronic 
publication, National University of Ireland, Galway. http://
www.algaebase.org; searched on 2014.

Hollenberg GJ (1968a) An account of the species of Polysiphonia 
of the central and western tropical Pacific Ocean. I. 
Oligosiphonia. Pacific Science 22, 56-98.

Hollenberg GJ (1968b) An account of the species of the red alga 
Polysiphonia of the central and western tropical Pacific 
Ocean. II. Polysiphonia. Pacific Science 22, 198-207.

Huang S-F (1999) Marine algae of Kuei-Shan Dao, Taiwan. 
Taiwania 44, 49-71. 



Titlyanov E et al.                                                                                                                                         Algal flora of Hainan Island

© 2014 SCESAP                                                                       - 50 -                           Coastal Ecosystems, 2014, Vol 1, 28-53

Titlyanov EA, Titlyanova TV, Huang H & Li XB (2014a) Seasonal 
changes in benthic algal communities of the upper 
subtidal zone in Sanya Bay (Hainan Island, China). 
Journal of the Marine Biological Association of the 
United Kingdom 94(1), 51-64.

Titlyanov EA, Titlyanova TV, Li XB & Huang H (2014b) Recent 
(2008−2012) seaweed flora of Hainan Island, South 
China Sea. Marine Biology Research ‘in press’.

Titlyanov EA, Titlyanova TV, Kalita T, Xia BM & Bartsch I (2014c).
Inventory and decadal changes (1930−1990s) in the 
marine flora of Hainan Island (South China Sea). Marine 
Biology ‘in press’.

Titlyanov EA, Titlyanova TV, Li XB, Hansen GI & Huang H 
(2014d) Seasonal changes in the benthic macroalgae 
and Cyanobacteria of the intertidal zone in Sanya Bay 
(Hainan Island, China). Journal of the Marine Biological 
Association of the United Kingdom 94(5), 879-893.

Titlyanova T, Titlyanov E, Xia B & Bartsch I (2012) New records 
of benthic marine green algae on Hainan Island, China. 
Nova Hedwigia 94(3-4), 441-470.

Trono GC (1968) The marine benthic algae of the Caroline 
Islands, I. Introduction, Chlorophyta and Cyanophyta. 
Micronesica 4, 137-206.

Trono GC (1969) The marine benthic algae of the Caroline 
Islands, II. Phaeophyta and Rhodophyta. Micronesica 5, 
25-119.

Trono GCJr (1997) Field guide and atlas of the seaweed 
resources of the Philippines. Department of Agriculture 
Bureau of Agricultural Research Fisheries Sector 
Program Diliman, Quezon City.

Trono GCJr & Put Jr (1982) Marine benthic algae from Bugsuk 
Island and vicinity, Palawan, Philippines. Kalikasan, 
Philippine Journal of Biology 11, 1-26. 

Trono GCJr & Ganzon-Fortes ET (1988) Philippine seaweeds. 
National Book Store, INC. 

Tseng CK (1935) Economic seaweeds of Kwangtung Province, S. 
China. Lingnan Science Journal 14, 93-102.

Tseng CK (1936) Studies on the marine Chlorophyceae from 
Hainan. I. Chinese Marine Biology Bulletin 1, 129-200. 

Tseng CK (1937) On marine algae new to China II. Bulletin of the 
Fan Memorial Institute of Biology 11, 83-118.

Tseng CK (1938) Studies on the marine Chlorophyceae from 
Hainan. II. Lingnan Science Journal 17, 141-149.

Tseng CK (1941a) Studies on the Chinese species of Liagora. 
Bulletin of the Fan Memorial Institute of Biology 10, 265-
281.

Tseng CK (1941b) Studies on the Chaetangiaceae of China. 
Bulletin of the Fan Memorial Institute of Biology 11, 83-
118.

Tseng CK (1942a) Studies on Chinese species of Griffithsia. 
Papers of the Michigan Academy of Science, Arts and 
Letters 27, 105-116.

Tseng CK (1942b) Two new species of Wrangelia from China. 
Lingnan Science Journal 20, 261-270.

Tseng CK (ed.) (1983) Common seaweeds of China. Science 
Press Book, Beijing

Tseng CK (2004) The past, present and future of phycology in 
China. Hydrobiologia 512, 11-20. 

Tseng CK (2009) Seaweeds in Yellow Sea and Bohai Sea of 
China. Science Press, Beijing [in Chinese]. 

Tseng CK & Chang CF (1962) Studies on Chinese species of 
Dictyosphaeria. Acta Botanica Sinica 10, 120-132 [in 
Chinese, Abstract in English].

Reyes AY (1976) The littoral benthic algae of Siquijor Province. 
I. Cyanophyta and Chlorophyta. Philippine Journal of 
Science 105, 133-191.

Santelices B (1988) Taxonomic studies on Chinese Gelidiales 
(Rhodophyta). In: IA Abbott (ed.) Taxonomy of 
economic seaweeds. With reference on some Pacific 
and Caribbean species. Volume II. California, La Jolla: 
California Sea Grant College Program, University of 
California, pp. 91−107.

Saunders GW & Hommersand MH (2004) Assessing red algal 
supraordinal diversity and taxonomy in the context of 
contemporary systematic data. American Journal of 
Botany 91, 1494-1507.

Setchell WA & Gardner NL (1930) Marine algae of the 
Revillagigedo Islands expedition in 1925. Proceedings 
of the California Academy of Science, Series 4 19, 109-
215.

Shen YF & Fan KC (1950) Marine algae of Formosa. Taiwania 1, 
317-345. 

Skelton PA (2003) Seaweeds of American Samoa. Townsville, 
Queensland 4810, Australia. 

Skelton PA & South GR (2004) New records and notes on 
marine benthic algae of American Samoa: Chlorophyta, 
Phaeophyta. Cryptogamie Algologie 25, 291-312.

Skelton PA & South GR (2007) The benthic marine algae of the 
Samoan Archipelago, South Pacific, with emphasis on 
the Apia District. Nova Hedwigia Beihefte 132, 1-350. 

South GR & Skelton PA (2003) Catalogue of the marine benthic 
macroalgae of the Fiji Islands, South Pacific. Australian 
Systematic Botany 16, 699-758.

Tadashi K, Dai CF, Park H-S, Huang H. & Ang PO (2008) Status 
of coral reefs in East and North Asia (China, Hong Kong, 
Taiwan, South Korea and Japan). In: C Wilkinson ( ed.) 
Status of Coral Reefs of the World. Global Coral Reef 
Monitoring, Townsville, Australia, pp. 145-158. 

Tanaka T (1938) The genus Hypnea from Japan. Scientific 
Papers of the Institute of Algological Research, Faculty 
of Science, Hokkaido Imperial University 2, 227-250.

Taylor WR (1950) Plants of Bikini and other northern Marshall 
Islands. University of Michigan Press, Ann Arbor, MI. 

Taylor WR (1960) Marine algae of the eastern tropical and 
subtropical coasts of the Americas. University of 
Michigan Press, Ann Arbor, MI. 

Taylor WR (1966) Records of Asian and Western Pacific marine 
algae, particularly from Indonesia and the Philippines. 
Pacific Science 20, 342-359.

Titlyanov EA & Titlyanova TV (2012) Marine plants of Asian-
Pacific Region, their use and cultivation. Vladivostok: 
Dalnauka [in Russsian, Species descriptions in English].

Titlyanov EA & Titlyanova TV (2013) Changes in the species 
composition of benthic macroalgal communities of the 
upper subtidal zone on a coral reef in Sanya Bay (Hainan 
Island, China) during 2009–2012. Russian Journal of 
Marine Biology 39(6), 413-419. 

Titlyanov EA, Titlyanova TV, Xia BM & Bartsch I (2011a) 
Checklist of marine benthic green algae (Chlorophyta) 
on Hainan, a subtropical island off the coast of China: 
comparisons between the 1930s and 1990–2009 reveal 
environmental changes. Botanica Marina 54, 523-535.

Titlyanov EA, Kiyashko SI, Titlyanova TV, Yakovleva IM, Li XB 
& Huang H (2011b) Nitrogen sources to macroalgal 
growth in Sanya Bay (Hainan Island, China). Current 
Development in Oceanography 2, 65-84.



Titlyanov E et al.                                                                                                                                         Algal flora of Hainan Island

© 2014 SCESAP                                                                       - 51 -                           Coastal Ecosystems, 2014, Vol 1, 28-53

Tseng CK & Lu B (2002b) Studies on the biserrulic Sargassum 
of China: IV. The series Plagiophyllae Tseng et Lu. In: 
IA Abbott (ed.) & K McDermid (co-ed.) Taxonomy of 
economic seaweeds. With reference to some Pacific 
species. Vollume VIII. University of California, La Jolla: 
California Sea Grant College, pp. 11-33.

Tseng CK & Lu B (2002c) Studies on the biserrulic Sargassum 
of China: V. The series Ilicifoliae (J. Agardh) Tseng et 
Lu. In: IA Abbott (ed.) & K McDermid (co-ed.) Taxonomy 
of economic seaweeds. With reference to some Pacific 
species. Vollume VIII. University of California, La Jolla: 
California Sea Grant College, pp. 35-76.

Tseng CK & Lu B (2002d) Some new species and records of 
Sargassum (Sargassaceae, Phaeophyta) from the 
China Sea. In: IA Abbott (ed.) & K McDermid (co-ed.) 
Taxonomy of economic seaweeds. With reference 
to some Pacific species. Volume VIII. University of 
California, La Jolla: California Sea Grant College, pp. 
135-148.

Tseng CK & Xia BM (1999) On the Gracilaria in the western 
Pacific and southeastern Asia region. Botanica Marina 
42, 209-218. 

Tseng CK, Chang TJ, Chang CF, Xia EZ, Xia BM, Dong ML & 
Yang ZD 1962. Economic Seaweeds of China. Science 
Press, Beijing, China [in Chinese].

Tseng CK, Chang CF, Xia E & Xia BM (1980) Studies on some 
marine red algae from Hong Kong. In: BS Norton & CK 
Tseng (eds.) Proc. 1th Int. Mar. Biol. Workshop: The 
marine flora and fauna of Hong Kong and Southern 
China, Hong Kong. University Press, Hong Kong, pp. 
58-84.

Tseng CK, Luan R, Chen Z & Li W (2005) Flora algarum 
marinarum sinicarum. Tomus II Rhodophyta. No. II 
Acrochaetiales, Nemaliales, Bonnemaisoniales. Science 
Press, Beijing.

Tseng CK, Wei TS, Yu YN, Wu PS & Bi L (2001) Flora 
algarum marinarum sinicarum. Tomus II Rhodophyta. 
No. VI Ceramiales (I) Ceramiaceae, Dasyaceae, 
Delesseriaceae. Science Press, Beijing [in Chinese]. 

Tseng CK, Xia BM, Ding LP & Wang YQ (2011) Flora algarum 
marinarum sinicarum. Tomus II. Rhodophyta. No. VII 
Ceramiales, Rhodomelaceae. Science Press, Beijing [in 
Chinese, Key to the Genus of the Rhodomelaceae, to 
species and Diagnoses to new species in Latin].

Tsuda RT (2006) Checklist and bibliography of the marine benthic 
algae within Chuuk, Pohnpei, and Kosrae States, 
Federated States of Micronesia. Pacific Biological 
Survey. Honolulu, USA: Bishop Museum, pp. 1-35. 

Vinogradova KL (1979) Seaweeds of the Far East Seas of 
USSR. Chlorophyta. Leningrad, Nauka [in Russian]. 

Wang W-L & Chang Y-M (2001) The reproductive development 
of the red alga Actinotrichia fragilis (Galaxauraceae, 
Nemaliales). European Journal of Phycology 36, 377-
384.

Womersley HBS (1967) A critical survey of the marine algae of 
southern Australia. II. Phaeophyta. Australian Journal of 
Botany 15, 189-270.

Womersley HBS (1981). Biogeography of Australasian marine 
macroalgae. In: MN Clayton & RJ King (eds.) Marine 
Botany an Australasian perspective. Melbourne: 
Longman Cheshire, pp. 292-307. 

Tseng CK & Dong ML (1978) Studies on some marine algae from 
the Xisha Islands, Guangdong Province, China. I. Studia 
Marina Sinica 12, 41-50.

Tseng CK & Gilbert WJ (1942) On new algae of the genus 
Codium from the South China Sea. Journal of the 
Washington Academy of Sciences 32, 291-296. 

Tseng CK & Lu B (1983) Two new brown algae from the 
Xisha Islands, South China Sea. Chinese Journal of 
Oceanology and Limnology 1, 185-188 [in Chinese].

Tseng CK & Lu B (1988) Studies on Chinese species of 
zygocarpic Sargassum. In: IA Abbott (ed.) Taxonomy of 
economic seaweeds. With reference to some Pacific and 
Caribbean species. Vollume II. University of California, 
La Jolla: California Sea Grant College Program. Report 
No. T-CSGCP-018, pp. 23-54. 

Tseng CK & Lu B (1992) Studies on the malocarpic Sargassum 
of China: II. Racemosae J. Agardh. In: IA Abbott (ed.) 
Taxonomy of economic seaweeds. With reference to 
some Pacific and Western Atlantic species. Vollume III. 
University of California, La Jolla: California Sea Grant 
College. Report No. T-CSGCP-023, pp. 11-34. 

Tseng CK & Lu B (1995a) Studies on the glomerulate Sargassum 
of China: II. The series group Swartzia. In: IA Abbott 
(ed.) Taxonomy of economic seaweeds. With reference 
to some Pacific species. Vollume V. University of 
California, La Jolla: California Sea Grant College. Report 
No. T-CSGCP-035, pp. 67-74. 

Tseng CK & Lu B (1995b) Studies on the glomerulate Sargassum 
of China: I. The series Binderiana. In: IA Abbott (ed.) 
Taxonomy of economic seaweeds. With reference to 
some Pacific species. University of California, La Jolla: 
California Sea Grant College. Report No. T-CSGCP-035, 
pp. 75-92. 

Tseng CK & Lu B (1995c) Studies on the glomerulate Sargassum 
of China: III. The species group Binderia. In: IA Abbott 
(ed.) Taxonomy of economic seaweeds. With reference 
to some Pacific species. Vollume V. University of 
California, La Jolla: California Sea Grant College. Report 
No. T-CSGCP-035, pp. 93-106.

Tseng CK & Lu B (1997) Studies on the glomerulate Sargassum 
of China: IV. Series of Platycarpae. In: IA Abbott (ed.) 
Taxonomy of economic seaweeds. With reference 
to some Pacific species. Vollume VI. University of 
California, La Jolla: California Sea Grant College 
System. Report No. T- 040, pp. 9-26.

Tseng CK & Lu B (1999) Studies on the biserrulic Sargassum 
of China: II. The series Coriifoliae J.G. Agardh. In: 
IA Abbott (ed.) Taxonomy of Economic Seaweeds 
with reference to some Pacific species. Vollume VII. 
University of California, La Jolla: California Sea Grant 
College System. Report No. T-044, pp. 3-22. 

Tseng CK & Lu B (2000) Flora algarum marinarum sinicarum. 
Tomus III. Phaeophyta. No II. Fucales. Science Press, 
Beijing [in Chinese]. 

Tseng CK & Lu B (2002a) Studies on the biserrulic Sargassum of 
China: III. On Sargassum parvifolium (Turner) C. Agardh, 
with a note on the classification of the Biserrulae. In: 
IA Abbott (ed.) & K McDermid (co-ed.) Taxonomy of 
economic seaweeds. With reference to some Pacific 
species. Vollume VIII. University of California, La Jolla: 
California Sea Grant College, pp. 3-9.



Titlyanov E et al.                                                                                                                                         Algal flora of Hainan Island

© 2014 SCESAP                                                                       - 52 -                           Coastal Ecosystems, 2014, Vol 1, 28-53

Xia BM & Wang Y-Q (2000a) Studies on some new red algae 
from China (I). Acta Phytotaxonomica Sinica 38, 86-95.

Xia BM & Wang Y-Q (2000b) Studies on some new red algae 
from China (II). Acta Phytotaxonomica Sinica 38, 77-85. 

Xia BM & Wang Y-Q (2002) A new species of Gracilaria from 
China. In: IA Abbott & KJ Mcdermid (eds.) Taxonomy 
of economic seaweeds with reference to some Pacific 
species. Volume VIII. La Jolla: California Sea Grant 
College, pp. 231-235.

Xia BM & Yamamoto H (1985) Gracilaria species from both 
China and Japan: key, list and distribution of common 
and economically important species. In: IA Abbott & 
JN Norris (eds.) Taxonomy of Economic Seaweeds. 
With reference to some Pacific and Caribbean species. 
Vollume VII. University of California, La Jolla: California 
Sea Grant College Program, pp. 69-70.

Xia BM & Zhang JF (Chang CF) (1982) A new raw material 
for the manufacture of agar-agar from Hainan Island, 
China. Oceanologia et Limnologia Sinica 13(6), 538-543 
[in Chinese; Abstract in English]. 

Xia BM & Zhang J (1999) Flora algarum marinarum sinicarum 
Tomus II. Rhodophyta No. V Ahnfeltiales, Gigartinales, 
Rhodymeniales. Science Press, Beijing [in Chinese; Key 
in English]. 

Xia BM, Tseng CK & Wang YQ (2002) Synopsis of the Chinese 
species of Gelidium (Gelidiales, Rhodophyta). In: IA 
Abbott (ed.) & KJ Mcdermid (co-ed.) Taxonomy of 
economic seaweeds with reference to some Pacific 
species. Vollume VIII. University of California, La Jolla: 
California Sea Grant College Program, pp. 183-205.

Xia BM, Tseng CK & Wang YQ (2004) Studies on Chinese 
species of Gelidiella and Pterocladiella (Gelidiales, 
Rhodophyta). Hydrobiologia 512, 201-207. 

Xia BM, Wang Y, Xia E, Li W & Ding Z (2004) Flora algarum 
marinarum sinicarum. Tomus II. Rhodohyta. No. III 
Gelidiales, Cryptonemiales, Hildenbrandiales. Science 
Press, Beijing, China [in Chinese, Diagnoses to new 
species in Latin].

Yamada Y (1934) The marine Chlorophyceae from Ryukyu, 
especially from the vicinity of Nawa. Journal of the 
Faculty of Science, Hokkaido Imperial University Series 
5, 3, 33-88.

Zeng CK (Tseng CK), Luan R, Chen Z (Zheng Y) & Li W 
(2005) Flora algarum marinarum sinicarum. Tomus 
II. Rhodophyta No. II Acrochaetiales, Nemaliales, 
Bonnemaisoniales. Beijing: Science Press [in Chinese; 
Diagnoses to new species in Latin.]

Zhang JF (Chang CF) & Xia BM (1979) Studies of some marine 
red algae of the Xisha Islands, Guangdong Province, 
China. II. Studia Marina Sinica 15, 21-45 [in Chinese, 
with Abstract in English].

Zhang J-F & Xia BM (1980) Studies on some red algae of the 
Xisha Islands, Guangdong Province, China. III. Studia 
Marina Sinica 17, 49-68.

Zhang JF (Chang CF) & Xia BM (1983) Studies of some marine 
algae of the Xisha Islands, Guangdong Province, China. 
IV. Studia Marina Sinica 5(20),123-139 [in Chinese; 
Diagnoses to new species in Latin]. 

Zhang JF (Chang CF) & Xia BM (1984) Some problems in the 
taxonomy of Chinese species of Gracilaria (Rhodophyta). 
Hydrobiologia 116/117, 59-62.

Womersley HBS (1984) The marine benthic flora of Southern 
Australia. Part I. Government Printer, South Australia, 
Adelaide. 

Womersley HBS (1987) The marine benthic flora of Southern 
Australia. Part II. Government Printing Division, South 
Australia, Adelaide. 

Womersley HBS (1994) The mar ine benthic f lora of 
southern Australia. Part IIIA. Bangiophyceae and 
Florideophyceae (Acrochaetiales, Nemaliales, 
Gelidiales, Hildenbrandiales and Gigartinales sensu 
lato). Australian Biological Resources Study, Canberra.

Womersley HBS & Bailey A (1970) Marine algae of the Solomon 
Islands. Philosophical Transactions of the Royal Society 
B 259, 257-352. 

Wynne MJ (1993) Benthic marine algae from the Maldives, Indian 
Ocean, collected during the R/V Te Vega Expedition. 
Contributions from the University of Michigan Herbarium 
19, 5-30.

Wynne MJ (1995) Benthic marine algae from the Seychelles 
col lected dur ing the R/V Te Vega Expedit ion. 
Contributions from the University of Michigan Herbarium 
20, 261-346. 

Xia BM (1985) Gracilaria from China: key, list and distribution of 
the species. In: IA Abbott & JN Norris (eds.) Taxonomy 
of Economic Seaweeds. With reference to some 
Pacific and Caribbean species. Vollume VII. University 
of California, La Jolla: California Sea Grant College 
Program, pp. 71−76. 

Xia B (ed.) (2004) Flora algarum marinarum sinicarum Tomus 
II. Rhodophyta No. III Gelidiales Cryptonemiales 
Hildenbrandiales. Science Press, Beijing [in Chinese; 
Diagnoses to new species in Latin].

Xia BM & Abbott IA (1985) The genus Polycavernosa Chang et 
Xia (Gracilariaceae, Rhodophyta): a comparison with 
Gracilaria Grev., and key to the species. In: IA Abbott 
& JN Norris (eds.) Taxonomy of Economic Seaweeds. 
With reference to some Pacific and Caribbean species. 
Vollume VII. University of California, La Jolla: California 
Sea Grant College Program, pp. 157-162.

Xia BM & Abbott IA (1987) New species of Polycavernosa Chang 
& Xia (Gracilariaceae, Rhodophyta) from the western 
Pacific. Phycologia 26(4), 405-418. 

Xia BM & Wang YQ (1997) Some species of Hypnea 
(Gigartinales, Rhodophyta) from China. In: IA Abbott 
(ed.) Taxonomy of Economic Seaweeds. With reference 
to some Pacific species. Vollume VI. University of 
California, La Jolla: California Sea Grant College, pp. 
1-42.

Xia B & Wang YQ (1999a) Taxonomic studies on Pterocladiella 
(Gelidiaceae, Gelidiales, Rhodophyta) from China. 
In: IA Abbott (ed.) Taxonomy of Economic Seaweeds. 
With reference to some Pacific species. Vollume VII. 
California Sea Grant College System. University of 
California, La Jolla, California, pp. 81-86.

Xia BM & Wang YQ (1999b) Taxonomic studies on Halymenia 
(Halymeniaceae, Halymeniales, Rhodophyta) from 
China. In: IA Abbott (ed.) Taxonomy of Economic 
Seaweeds. With reference to some Pacific species. 
Vollume VII. University of California, La Jolla: California 
Sea Grant College System, pp. 173-176.



Titlyanov E et al.                                                                                                                                         Algal flora of Hainan Island

© 2014 SCESAP                                                                       - 53 -                           Coastal Ecosystems, 2014, Vol 1, 28-53

Zhang G, Que H, Liu X. & Xu H (2004) Abalone mariculture in 
China. Journal of Shellfish Research 23, 947-950. 

Zhang Q, Shi Q, Chen G, Fong TC, Wong DC, Huang H, Wang 
H & Zhao M (2006) Status monitoring and health 
assessment of Luhuitou fringing reef of Sanya, Hainan, 
China. Chinese Scientific Bulletin 51, 81-88.

Zhang S (1996) The species distribution of the seaweeds in the 
coast of China seas. Chinese Biodiversity 4, 139-144.

Zheng B (1980) Studies on the Ceramiaceae from the Xisha 
Islands, Guangdong Province, China. I. Studia Marina 
Sinica 12, 37-48 [in Chinese, Abstract in English]. 

Zheng BF & Li J (2009) Flora algarum marinarum sinicarum. 
Tomus  I I  Rhodohy ta .  No .  I  Po rphy r i d i a l es , 
Erythropeltidales, Goniotrichales, Bangiales. Science 
Press, Beij ing [ in Chinese, Key to the Genera 
Rhodomelaceae in English, Diagnoses to species 
description in Latin].

Zheng B, Liu J & Chen Z (2001) Flora algarum marinarum 
sinicarum. Tomus II Rhodophyta No. VI Ceramiales (I). 
Ceramiaceae, Dasyaceae, Delesseriaceae. Science 
Press, Beijing [in Chinese, Key to families and species 
in English]. 

Zhu H-R & Liu X (1980) The marine Cladophoraceae of the Xisha 
Islands, Guangdong Province, China. Studies Marina 
Sinica 17, 11-18.

Zinova AD (1967) Green, brown and red algae of the southern 
seas of USSR. Nauka, Moscow-Leningrad [in Russian].

Zhang JF (Chang CF) & Xia BM (1988a) On two new   
(Gigartinales, Rhodophyta) from South China. In: IA 
Abbott (ed.) Taxonomy of Economic Seaweeds. With 
reference on some Pacific and Caribbean species. 
Volume II. University of California, La Jolla: California 
Sea Grant College Program, pp. 131-136.

Zhang JF (Chang CF) & Xia BM (1988b) Laurencia from China: 
Key, list and distribution of the species. In: IA Abbott 
(ed.) Taxonomy of Economic Seaweeds. With reference 
on some Pacific and Caribbean species. Volume II. 
University of California, La Jolla: California Sea Grant 
College Program, pp. 249-252.

Zhang, J.F. and Xia B.M. 1991. A new species name in the 
genus Gracilaria. Chinese Journal of Oceanology and 
Limnology 9(3), 290.

Zhang JF (Chang CF) & Xia BM (1994) Three foliose species 
of Gracilaria from China. In: IA Abbott (ed.) Taxonomy 
of Economic Seaweeds with reference to some Pacific 
species. Volume IV. University of California, La Jolla: 
California Sea Grant College, pp. 103-110.

Zhang JF (Chang CF) & Xia EZ (1981) A new species of 
Sarconema from the Hainan Island, China. Oceanologia 
et Limnologia Sinica 12(3), 259-265 [in Chinese, 
Abstract in English].

Zhang JF (Chang CF) & Xia E (1988с) Species of Gelidium 
Lamouroux and other Gelidiales (Rhodophyta) with key, 
list, and distribution of the common species. In: IA Abbott 
(ed.) Taxonomy of Economic Seaweeds. With reference 
on some Pacific and Caribbean species. Volume II. 
University of California, La Jolla: California Sea Grant 
College Program, pp. 109-113.

			   Published: 18 December 2014 

• • • Editor's note • • •

This contribution is categorised as Data Paper, given the importance of its extensive 
checklist of species.


