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臺灣產松藻科之分類及生態研究 

The taxonomy and distribution of the Family Codiaceae

（Chlorophyta, Bryopsidophyceae）from Taiwan  

 

黃淑芳（Huang Su-fang） 

國立臺灣博物館 研究組 

 

摘要： 

在本研究旨在調查研究臺灣海產綠藻松藻科內成員之分類及地理分佈，以建立臺

灣海藻完整分類資料庫。結果共鑑定出臺灣松藻科1屬13種，其13種分別為： Codium 

arabicum阿拉伯松藻、Codium barbatum纖細松藻、Codium cylindricum長松藻、Codium 

edule食用松藻、Codium formosanum台灣松藻、Codium geppiorum杰氏松藻、Codium 

intricatum交織松藻、Codium latum扁平松藻、Codium mamillosum球松藻、Codium 

nanwanensae南灣松藻、Codium papillatum瘤狀松藻、Codium reediae芮氏松藻、Codium 

saccatum囊狀松藻。在本報告中除完整探究及詳述臺灣產綠藻松藻科種類之間分類特

徵，並附上各種之間分類檢索表、以及各種類的形態特徵、生活史、生態習性、臺灣分

佈、世界地理分佈及經濟利用情形。  

 

關鍵詞：松藻科、松藻屬、綠藻植物門、分類學、植物地理、臺灣 
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Abstract: 

 

This study aims to understand the morphology, taxonomy and phytogeography of 

Codiaceae in Taiwan.  There are 1genera and 13 taxa for the Codiaceae in Taiwan reported, 

the 13 species are: Codium arabicum, Codium barbatum, Codium cylindricum, Codium edule, 

Codium formosanum, Codium geppiorum, Codium intricatum, Codium latum, Codium 

mamillosum, Codium nanwanensa, Codium papillatum, Codium reediae, Codium saccatum。 

An illustrated key is provided based on the workers of the species. The morphology, life 

cycle, habitat, distribution and world phytogeography and uses of species are also given. 

 

Key words: Codiaceae, Codium, Chlorophyta, taxonomy, phytogeography, Taiwan 
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一、前言： 

   海藻是海洋生態系的基礎生產者，除對漁業資源保育有重大影響力之外，本身也

具有極高之經濟價值，如食用、藥用、餌料、飼料、提煉海藻膠、能源代用品等，是極

具開發潛力之資源。然國內有關海藻之形態、分類、產量、 生態分佈及養殖等基本資料

仍相當貧乏，亟待進一步調查研究。 

松藻科（Codiaceae）屬於綠藻植物門(Chlorophyta)，羽藻綱(Bryopsidaphyceae)，羽

藻目(Bryopsidales)。松藻科有二個屬~ Codium 及 Ostreobium，松藻科的特徵為：藻體是

一個多分枝的管狀多核細胞體，海綿質，外形有圓柱形分枝、不規則球形、扁平葉狀等，

體內由許多管狀絲狀體交織而成，下部以假根固定在基質上。只含一個類葉綠體。生活

史屬於二倍體單世代型。 

松藻可以食用，其用途據「本草綱目」，上載有“味甘、咸、寒、無毒”；「本草綱

目拾遺」記有“主水腫、催生”；「本草經集注」記有療溪毒、用來治療水腫、小便不利、

驅蛔蟲和作消暑飲料等功用。 

過去曾有不少的中外學者在臺灣進行海藻的採集及調查研究（Chiang, 1973,1973; 

Chiang & Chen, 1982; Lewis & Chiang, 1987; Shen & Fan, 1950; Wang & Chiang, 1977; 

Yang & Chiang, 1982; Yang, 1995; Huang, 1999, 2000），然而目前，在臺灣這一屬海藻成員

尚無人進行其形態分類、生態分佈、季節性消長或植物地理之研究，並且所使用名稱也

相當混亂，種間分類模糊不清，殊為可惜。事實上，這一科海藻外觀容易受到棲息環境

的影響，如水溫、光照、波浪、鹽度與地理區域之不同都會造成其外形的變化，故以傳

統的形態分類法常造成鑑定上之困難。 

分類學是基礎學科，生物學之研究得判明材料正確方具可重複性，研究成果才有意

義。不論生物相調查、生理生態、天然物化學、資源的經營與利用等研究，均需有堅實

的分類學作基礎，方能有效達成和推展。本研究目的是調查和採集臺灣全省各地海岸所

產之松藻科的海藻種類，並進行種之描述。包括以幻燈片傳真記錄海藻的形態、生長狀

況、內部構造及組織發生，以建立各種海藻之基本檔案。瞭解這些海藻的種類組成、群

聚結構與消長現象，並探討其與主要棲地因子間之相關性。比較其他相關區系之松藻科
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之結構與組成，分析、探討臺灣的海藻植物地理之相關性和意義。 

 

二、研究方法及步驟： 

1. 先進行國內外相關文獻資料之蒐集與分析。 

2. 進行全省各地松藻科成員之調查研究，現場拍照，並觀察記錄海藻的形態外觀、

分佈、生長實況，與其他生物之相互關係。同時記錄不同時間、地點、水深下之

環境因子之變化，以探討藻類生長與環境之關係，並完成海藻的垂直分佈表及季

節性變化。 

3. 將所採得海藻部份材料做成蠟葉標本、浸液標本及活體培養，以供進一步進行種

類之鑑定、微細構造之檢視、有性生殖生成過程之觀察、孢子體與配子體之形態

比較、以及藻體組成成份之分析等研究工作。並與國外相關機構交換標本，並進

行標本比對工作。 

 

三、結果： 

 

（一）、松藻科的分類體系及形態特徵： 

松藻科（Codiaceae）為 Kutzing 於 1843 年創始命名，屬於綠藻植物門（Division 

Chlorophyta），羽藻綱(Bryopsidaphyceae)，羽藻目(Bryopsidales)之下的成員。在臺灣，

松藻科只發現一個屬~松藻屬（Codium），其主要特徵為： 

1. 藻體海綿質，由多分枝的管狀多核細胞所組成，細胞核小，數目多。 

2. 外形變化很大，有匍匐的皮殼狀、中空球狀、圓柱狀分枝、扁平葉狀等。 

3. 體內由許多無色的管狀絲狀體疏鬆地交織成髓部，髓部側生的棒狀小枝叫做囊

胞，圍繞在髓部四周，緊密排列形成光合作用的柵狀皮曾。囊胞的形狀及其上

毛的有無，是分類上的一個主要特徵。 

4. 藻體基部假根組成盤狀或皮殼狀的固著器上。 

5. 囊胞的形狀及其上毛的有無，是分類上的一個主要特徵。囊胞的中央有一個大
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液泡，在液泡和細胞壁間有一層較厚的原生質層。 

6. 葉綠體小盤形，不含澱粉核。 

7. 只有有性生殖，生活史屬於二倍體單世代型。松藻藻體為二倍體，成熟時，由

囊胞的側面突起形成配子囊，多數為雌雄異體，少數為雌雄同體， 

8. 進行有性生殖時，囊胞上可產生一至數個棒形的配子囊，配子囊成熟時基部會

產生環形加厚，產生隔壁，隔開囊胞及配子囊。雄配子囊為黃綠色或金褐色，

雌配子囊為深綠色。在成熟後，吸水膨賬，配子囊頂端裂開，擠壓出膠質團塊

的配子。配子在囊內無鞭毛，放散後，立即產生 2 條頂生鞭毛而游動。 

9. 雌雄配子同形交配（Isogamy）或異形交配（Heterogamy）。 

臺灣產的松藻科共鑑定出 1 屬 13 種，其 13 種分別為： Codium arabicum 阿拉伯

松藻、Codium barbatum 纖細松藻、Codium cylindricum 長松藻、Codium edule 食用松

藻、Codium formosanum 台灣松藻、Codium geppiorum 杰氏松藻、Codium intricatum

交織松藻、Codium latum 扁平松藻、Codium mamillosum 球松藻、Codium nanwanensae

南灣松藻、Codium papillatum 瘤狀松藻、Codium reediae 芮氏松藻、Codium saccatum

囊狀松藻。 

 

（二）、各論： 

1. Codium arabicum 阿拉伯松藻 
Scientific name（學名） Codium arabicum 
Author(命名者) Kutzing 
Chinese name（中文名） 阿拉伯松藻 
Synonym Codium coronatum 

Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Plant firm, compressed or recumbent, adherent to 
substrate, often convoluted or with rounded superficial 
knobs 1-3 cm in diameter on upper surface or along 
margins; utricles cylindrical or clavate, developed in 
clusters joined near bases by plugged connections, 
variable in size among plants and from margin to center 
of individual plants, 400-1440 µm in length, 40-250 
µm in diam., with subtruncate or slightly rounded 
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apices. Secondary utricles arising as buds from lower 
parts of primary utricles and forming large groups of 
closely related utricles. Hairs and hair scars abundant 
on older utricles.   
 
Picture:  

 
 

Ecological and/or 
biological significances 
 

Commonly occurred in subtidal rocky shore and coral 
reefs, sometimes to epiphyte on larger seaweeds, such 
as Sargassum. 

Geographical 
Distribution (locality) 

Taiwan, Penhu, Green Island and Orchid Island. 
Cosmopolitan in Pacific area.  

Selected reference Shen and Fang (1950), Silva in Egerod (1952), Silva et 
al (1996), Yoshida (1998), Huang (2000), Abbott and 
Huisman (2004) 

 
2, Codium barbatum 纖細松藻 

Scientific name（學名） Codium barbatum 
Author(命名者) Okamura 
Chinese name（中文名） 纖細松藻 
Synonym Codium tenue 
Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Plants erect, bushy, to 3-8 cm high, arising from a 
discoid holdfast. Branches dichotomously, 2-4 mm in 
diam. Utricles obvoid, 270-350 µm in length, and 
130-300 µm abroad. Hairs and hair scars occurred 
incidentally. Gametangia ovate, attached at lower part 
of utricle, 160-185 µm in length, 60-80 µm in diameter.  
Picture:  
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Ecological and/or 
biological significances 
 

Occurred in rocky shore and coral reefs. 

Geographical 
Distribution (locality) 

Hengchun Peninsula of Taiwan, Peng-chia Yu, Japan. 

Selected reference Yang et al. (1993), Yoshida (1998) 
 
3. Codium cylindricum 長松藻 

Scientific name（學名） Codium cylindricum 
Author(命名者) Holmes 
Chinese name（中文名） 長松藻 
Synonym Codium divaricatum 
Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Plant erect, slender, 15-40 cm in length, with a discoid 
holdfast. Branches cylindrical, dichotomously, 2.5-5.5 
mm in diameter. Utricles clavate, cylindrical, 850-1200 
µm in length, 175-500 µm in diameter, with truncate or 
subtruncate apices. Hairs and hair scars abundant. 
Gametangia ovoid or elliptic, 220-310 µm long, 
110-130 µm broad. 
  
Picture:  
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Ecological and/or 
biological significances 
 

Occurred in subtidal of rocky shores where the growing 
depth is more than 10m.  

Geographical 
Distribution (locality) 

Taidon, Green Island(Taiwan), Japan, Korea, 
Philippines. 

Selected reference Yoshida (1998) 
 

4. Codium edul 食用松藻 
Scientific name（學名） Codium edule 
Author(命名者) Silva 
Chinese name（中文名） 食用松藻 
Synonym  
Class Chlorophyceae 
Family Codiaceae, Bryopsidales 
Morphology 
 

The species forms spongy masses of intertwined light 
green to grass green branches, with the alga often 
growing to more than 1 meter in diameter. The 
dichotomous to trichotomous branches are terete and 
tapering to the tip, 3-5 mm in diameter, and attached to 
each other or to the substrate by small, cushion-like 
rhizoidal structures. The branches under the 
imbricating hummocky thallus are always arched. 
Filaments of the medulla are 30-80 µm broad, 
separated from the utricles by deep constrictions. The 
utricles at mid branches are clavate or subcylindrical, 
slightly tapering towards the base and with rounded 
tips. Some utricles have slight swellings just below the 
apex. The utricles are 100-360 µm (some up to 600 
µm) in diameter, 830-1200 µm long. The utricles at 
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branch tips are obconical or obpyriform, 70-145 µm in 
diameter, 275-450 µm in length. Gametangia 
ellipsoidal to elongateovate, 65-85 µm diameter, 
270-330 µm long, 1 or 2 per utricle, issued 275-360 µm 
below apex, not extending to apex of utricle. Hairs or 
hair scars usually present, 2 to 6 per utricle and located 
55-75 µm below apex. 
 
Picture:  

 
 

Ecological and/or 
biological significances 
 

Commonly occurred in coral reef. 

Geographical 
Distribution (locality) 

Hengchun Peninsula  Taiwan. Hawaii(type locality), 
Philippines and Maldives. 
 

Selected reference In Egerod (1952), Silva et al. (1996), Chang et 
al.(2002), Abbott and Huisman (2004) 

 

     5. Codium formossanum 台灣松藻 

Scientific name（學名） Codium formossanum 
Author(命名者) Yamada 
Chinese name（中文名） 台灣松藻 
Synonym  
Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Thalli green, erect and robust, to about 8 15cm. Thalli 
subdichotomously branched, often unilateral. Utricles 
subcylindrical or obvoid, 860-1200 µm in length, 
250-300 µm in diameter., apices truncate or 
subtruncate. Apical cell wall thickened, about 10 µm 
thick, hairs or hair scars present, 1 to 5 per utricle. 
Gametangia subfusiform or subovoid, 240-260 µm 
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long, 60-80 µm broad. 
 
Picture:  

 
 

Ecological and/or 
biological significances 
 

occurred in shallow coral reefs. 

Geographical 
Distribution (locality) 

Kenting(Taiwan). Vietnam.  

Selected reference Yamamda(1950) 
 

6. Codium geppiorum 杰氏松藻 
Scientific name（學名） Codium geppiorum 
Author(命名者) Schmidt  
Chinese name（中文名） 杰氏松藻 
Synonym Codium divaricatum 
Class Chlorophyceae 
Family Codiaceae, Bryopsidales 
Morphology 
 

Thallus repent, branching dense, regular or irregularly 
dichotomous; branches terete, about 0.8-2.5 mm in 

diameter, attached to the substrate by means of 
irregularly disposed rhizoids, light to olive green. 
Thallus composed of individual utricles that are 

clavate, ovate or elongate obpyriform. Mature utricles 
are 83-310 µm in diameter and 330-570 µm long, 

apices rounded or truncate, utricular wall 2 µm thick, 
and slightly thinner at the apices. Hairs or hair scars in 
small number: 0-3 per utricle, borne 70-80 µm below 
the apex. Gametangia fusiform to elliptical, 50-75 µm 
in diameter, 165-190 µm long, generally borne singly 

on a pedicel produced on a protuberance around 
255-375 µm below the apex. Medullary filaments 

mostly 20-35 µm in diameter. 
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Picture:  

 
 

Ecological and/or 
biological significances 
 

Commonly occurred in coral reef. 

Geographical 
Distribution (locality) 

Hengchun Peninsula of southern Taiwan, Green Island, 
Orchid Island. Common in the tropical Indian and 
Pacific Oceans. 
 

Selected reference Wang and Chiang (1993), Silva et al. (1996), Chang et 
al. (2002) 

 
7. Codium intricatum 交織松藻 

Scientific name（學名） Codium intricatum 
Author(命名者) Okamura 
Chinese name（中文名） 交織松藻 
Synonym  
Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Plants creeping, compressed with broader segment, 
irregularly and divaricately dichotomous, deep-green, 
intricated by attaching to each other with root-fibers. 
Branches little flattened, 1.5-4 mm in diameter. Utricles 
cylindrical to clavate, 520-700 µm in length, 80-250 
µm in diameter. Hairs or hair scars 1-2 per utricle. 
Gametangia ovate, 250-310 µm in length, 75-175 µm 
broad, attached at middle site of a utricle 
 
Picture:  
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Ecological and/or 
biological significances 
 

Occurred in rocky shore and coral reefs. 

Geographical 
Distribution (locality) 

Hengchun Peninsula of Taiwan, Peng-chia Yu, Japan. 

Selected reference Chiang (1962), Yang et al. (1993), Yoshida (1998)  
 

8. Codium latum 扁平松藻 
Scientific name（學名） Codium latum  
Author(命名者) Suringar 
Chinese name（中文名） 扁平松藻 
Synonym  
Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Plants flat and erect, grass green, soft texture, with a 
discoid holdfast,2.5-3 cm in height, 1.5-2 cm in width. 
Utricles cylindrical or truncate clavate, 350-550 µm in 
length, 50-200 µm in diameter. Gametangia ellipse, 
135-150 µm, 50-75 µm in diameter. 
 
Picture:  

 
 

Ecological and/or 
biological significances 
 

Accidentally occurred at 10 m depth of rocky substrate. 

Geographical 
Distribution (locality) 

Northerneast of Taiwan, Japan, Korea 
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Selected reference Yoshida (1998) 
 

9. Codium mamillosum 球松藻 
Scientific name（學名） Codium mamillosum 
Author(命名者) Harvey 
Chinese name（中文名） 球松藻 
Synonym  
Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Plant globose, attached by central turf of rhizoids. 
Utricles cylindrical or clavate, slightly flattened or 
rounded at apex, thickened to 40 µm, 3-3.5 mm in 
length, 310-440 (-730) µm in diameter. Hairs and hair 
scars common. Gametangia obvoid, 150-200 µm in 
diameter, 460-520 µm in length, 1-8 attached at upper 
site of per utricle.  
 
Picture:  

 
 

Ecological and/or 
biological significances 
 

occurred in rocky shore and wall of artificial ponds. 

Geographical 
Distribution (locality) 

Northern east of Taiwan, Peng-chia Yu. 

Selected reference Yang et al. (1993), Huang (2000), Abbott and Huisman 
(2004) 

Contributor Jui-Sheng Chang 
Related database None  

 
10. Codium nanwanensae 南灣松藻 

Scientific name（學名） Codium nanwanensae 
Author(命名者) Chang 
Chinese name（中文名） 南灣松藻 
Synonym  
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Class Chlorophyceae 
Family Codiaceae, Bryopsidales 
Morphology 
 

Thallus repent, branches terete and sparse, 2.7-4.6 mm 
in diameter, dichotomous or subdichotomous, with 

rounded branch tips, attached at irregular intervals to 
the substratum and anastomosing by rhizoidal 

filaments, branches turgid when living, deep dark green 
in color. Utricles slender, cylindrical, 600-960 µm in 

length, 90-160 µm in diameter, apices rounded or 
truncate, thin at the apices. Medullary filaments 20-42 
µm in diameter, often arising in pairs from the base of 

each utricle, with a plug formed close to point of 
departure. Hair scars occasionally issued from portions 
near apex of utricles. Gametangia ellipsoidal, 230-310 
µm long, 50-85 µm wide, borne on a short pedicel in 

the middle portion of utricles, one per utricle. 
 

Picture:  

 
 

Ecological and/or 
biological significances 
 

Rarely occurred in coral reef.  

Geographical 
Distribution (locality) 

Hengchun Peninsula of southern Taiwan (type locality). 

Selected reference Chang et al. (2002) 
 

11. Codium papillatum 瘤狀松藻 
Scientific name（學名） Codium papillatum 
Author(命名者) Tseng et Gilbert 
Chinese name（中文名） 瘤狀松藻 
Synonym  
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Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Thalli green, spongy-like, large and robust, to about 8 
cm. Thalli subdichotomously branched, often 
unilateral. Utricles 650-950 µm in length, 150-300 µm 
in diam., subcylindrical or obvoid, some with few 
conical papillae at vertical view, apices truncate or 
subtruncate. Apical cell wall thickened, about 15-30 
µm thick, clearly stratified and foveolate, and hairs or 
hair scars present. 
 
Picture:  

 
 

Ecological and/or 
biological significances 
 

Growing on lower intertidal coral reefs. 

Geographical 
Distribution (locality) 

Kenting(Taiwan), Hainan Island(China) 

Selected reference Tseng and Gibert (1942), Tseng (1983), 江等人(1990) 
 

12. Codium reediae 芮氏松藻 
Scientific name（學名） Codium reediae 
Author(命名者) Silva 
Chinese name（中文名） 芮氏松藻 
Synonym  
Class Chlorophyceae 
Family Codiaceae, Bryopsidales 
Morphology 
 

Plant erect, to2-2.5 cm, with a disk holdfast, branches 
basally terete to about 2-5 mm in diameter, becoming 
compressed to flattened near base. Branching 



 16 

subdichotomous, irregular to unilateral. Utricles near 
branch tips are clavate to pyriform, 350-550 µm long, 
100-220 µm in diameter, with depressed and slightly 
rounded apices. Mature utricles at middle branches are 
larger, 640-1160 µm long, 130-230 µm in diameter. 
Hairs and hair scars present. Gametangia ellipsoidal, 
260-330 µm long, 80-130 µm in diameter, 1 to 3 per 
utricle.   
 
Picture:  

 
 

Ecological and/or 
biological significances 
 

Occurred in shallow coral reef.  

Geographical 
Distribution (locality) 

Hengchun Peninsula of Taiwan (船帆石), Hawaii. 

Selected reference Silva in Egerod (1952), Chiang (1973),  
 

13. Codium saccatum 囊狀松藻 
Scientific name（學名） Codium saccatum 
Author(命名者) Okamura 
Chinese name（中文名） 囊狀松藻 
Synonym  
Class Bryopsidophyceae 
Family Codiaceae  
Morphology 
 

Plant hollow, saclike, 5-7 diameter, thin, membranous. 
Utricles 80-100(-140) µm in diameter, 250-280 µm 
long, cylindrical to slightly clavate, mostly about 3 
times as long as broad.  
 
Picture:  
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Ecological and/or 
biological significances 
 

Seldom occurred in coral reefs. 

Geographical 
Distribution (locality) 

Hengchun Peninsula of southern Taiwan, Green Island, 
Japan(type locality), Hawaiian Is., Micronesia, 
Marshall Is, Tonga. . 

Selected reference Okamura (1915), Abbott and Huisman (2004) 
 
 

 

 

四、參考文獻： 

一、中、日文： 

1. 岡村金太郎，1907-1937，日本藻類圖譜。作者自行出版。 

2. 岡村金太郎，1936，日本海藻誌。內田老鶴圃出版，東京。 

3. 千原光雄，1975，學研生物圖鑑～海藻。株氏會社學習研究社出版，東京。 

4. 吉田忠生，1998，新日本海藻誌～日本產海藻類總覽。內田老鶴圃出版，東京。

日本。 

5. 江永棉、王瑋龍、黃淑芳，1990，臺灣海藻簡介。臺灣省立博物館出版。 

6. 黃淑芳，1998，龜山島海藻相初探。臺灣博物 16(4)：39-49。 

7. 黃淑芳，1998，墾丁海藻～鄉土教學活動資源手冊。屏東縣自然史教育館出版。 

8. 黃淑芳、楊海寧，1999，澎湖群島海藻之調查研究。臺灣博物館年刊 42：59-92。 

9. 黃淑芳，2000，臺灣東北角海藻圖錄。國立臺灣博物館出版。 

10. 黃淑芳，2001，臺灣海藻資源之研究。臺灣文獻 52（3）：171-211。 

11. 陳忠信，1979，臺灣北部海藻之生態調查。臺灣省水產試驗報告，28: 113-122. 



 18 

二、英文： 

1. Agardh, C.A., 1824. Systema algarum, 312 pages. Lund: Berling. 
2. Ariga, K., 1919. Taiwan kaiso saishu nisshi. [An Account of Taiwan Marine Algae 

Collections.] Transactions of the Natural History Society of Taiwan, 9:10-13. 
3. Ariga, K., 1920. Taiwan oyobi Amonsan kaiso hikaku. [A comparison of the marine 

algae of Taiwan and Amoy.] Transactions of the Natural History Society of Taiwan, 
10:54-63. 

4. Ariga, K., 1921. Kamayamashima no kaiso. [The marine algae of Turtle Island.] 
Transactions of the Natural History Society of Taiwan, 11(53): 21. 

5. Børgesen, F., 1905. Contributions à la connaissance du genre Siphonocladus Schmitz. 
Oversigt over det Kongelige Danske Videnskabernes Selskabs Forhandlinger, 
3:259-291. 

6. Børgesen, F., 1914. The marine algae of the Danish West Indies, Part 2: 
Phaeophyceae. Dansk Botanisk Arkiv, 2(2): 1-66 + [2]. 

7. Børgesen, F., 1939. Marine algae from the Iranian gulf especially from the Innermost 
part near bushire and the Island Kharg. In K. Jessen and R. Spãrck, editors, Danish 
Scientific Investigations in Iran, part I, pages 47-141. Copenhagen: E. Munksgaard.  

8. Børgesen, F., 1920a. Marine algae from Easter Island in C. Skottsberg, editor. The 
Natural History of Juan Fernandez and Easter Island, 2:247-309.Uppsala. 

9. Børgesen, F.,  1920b. The marine algae of the Danish West Indies, III: Rhodophyceae, 
Part 6, with Addenda to the Chlorophyceae, Phaeophyceae and Rhodophyceae. Dansk 
Botanisk Arkiv, 3:369-498 + [6]. 

10. Chang, J.S., 1995. On the taxonomy and distribution of the genes Codium Stackhouse 
(Chlorophyta, Codiaceae) from Taiwan. M.S. Thesis, National Taiwan University, 
92pp. [In Chinese]  

11. Chang, J.S., C.F. Dai & J. Chang, 2002. A taxonomic and karyological study of the 
Codium geppiorum complex (Chlorophyta) in southern Taiwan, including the 
description of Codium nanwanense sp. nov. Botanical of Academia Sinica 43: 
161-170. 

12. Chang, J.S., C.F. Dai & J. Chang, 2003. Gametangium-like structure as Propagation 
Buds in Codium edule Silva (Bryopsidales, Chlorophyta) Botanica Marina 46: 
431-437. 

13. Chen, C.S., 1977. An ecological and floristic study of marine algal community along 
the coastal area of Ho-Pin-Tao. Bull. Tai. Fish. Res. Inst. 28: 113-121. 

14. Chen, C.S., 1977. An ecological and floristic study of marine algal community along 
the coastal area of Ho-Pin-Tao. Bull. Tai. Fish. Res. Inst. No. 28:113-122. [In Chinese] 

15. Chiang, Y.M., 1960. Marine Algae of Northern Taiwan (Cyanophyta, Chlorophyta, 
Phaeophyta). Taiwania 7:51-75. 



 19 

16. Chiang, Y.M., 1962a. Marine Algae of Northern Taiwan (Rhodophyta). Taiwania, 
8:143-165. 

17. Chiang, Y.M., I962b. Marine Algae Collected from Penghu (Pescadores). Taiwania, 
8:167-180. 

18. Chiang, Y.M., 1970. Observations on the Development of the Carposporophyte of 
Scinaia pseudojaponica Yamada et Tanaka (Nemaliales, Chaetangiaceae). Journal of 
Phycology, 6(3): 289-292, 10 figures. 

19. Chiang, Y.M., 1971. Observations on the Development of Spermatangia in Some 
Genera of the Helminthocladiaceae. Phycologia, 10:163-167. 

20. Chiang, Y.M., 1972. Observations on the development of the carposporophyte of 
Liagora boergesenii Yamada (Nemaliales, Helminthocladiaceae). In K. Nisizawa, 
editor, Proceedings of the 7th International Seaweed Symposium, Sapporo, Japan, 
pages 111-113. New York: John Wiley & So. 

21. Chiang, Y. M., 1973a. Notes on Marine Algae of Taiwan. Taiwania, 18:13-17. 
22. Chiang, Y.M., 1973b. Studies on the marine flora of southern Taiwan. Bulletin of the 

Japanese Society of Phycology, 21:97-102. 
23. Chiang, Y.M., 1981. Cultivation of Gracilaria (Rhodophycophyta, Gigartinales) in 

Taiwan. In T. Levring, editor, Proceedings of the Xth International Seaweed 
Symposium, pages 569-574. New York: Walter de Gruyter & Co. 

24. Chiang, Y.M., 1982. Cultivation of Porphyra in Taiwan. In R.T. Tsuda and Y.M. 
Chiang, editors, Proceedings of Republic of China-United States Cooperative Science 
Seminar on Cultivation and Utilization of Economic Algae, pages 81-86. Mangilao: 
University of Guam Marine Labora. 

25. Chiang, Y.M., 1985. Gracilaria from Taiwan: key, list and distribution of the species. 
In I.A. Abbott and J.N. Norris, editors, Taxonomy of Economic Seaweeds, pages 
81-83. La Jolla, California: California Sea Grant College Program, University of 
California. 

26. Chiang, Y.M., 1992a. Mass culture of a carrageenophyte, Halymenia microcarpa 
(Halymeniaceae, Rhodophyta). Fourteenth International Seaweeds Symposium, p.68. 

27. Chiang, Y.M., 1992b. A review of phycological work on the algae of Taiwan. Ins. Bot., 
Academia Sinica Monogr. Ser., 11:101-118. 

28. Chiang, Y.M., 1993. The developmental sequence of the marine red alga Grateloupia 
filicina in culture. Kor. J. Phycol. 8:231-237. 

29. Chiang, Y.M., and C. Chen, 1982. The genus Liagora of Taiwan. Acta Oceanographie 
Taiwanica, 13:181-196. 

30. Chiang, Y.M., and C. Chen, 1983. Studies on Dotyophycus yamadae (Ohmi et Itono) 
Abbott et Yosh-izaki (Nemaliales, Rhodophycophyta) from southern Taiwan. Japanese 
Journal of Phycology, 31:10-15. 



 20 

31. Chiang, Y.M. and H.N. Chou, 1980. The occurrence of Zonaria stipitata on the 
southern coasts of Taiwan. Japanese Journal of Phycology, 28:165-167. 

32. Chiang, Y.M. and J.L. Lin, 1989. Nitrate uptake by nitrogen-starved plants of the red 
alga Gracilaria tenuistipitata var. liui. Japanese J. Phycol. (Sorui), 37: 187-193. 

33. Chiang, Y.M. and W.L. Wang, 1987. Distribution of seaweeds of the Hengchum 
Peninsula Taiwan. In: Chang, K.H. (ed.). Marine Science. National Science Council 
Symposium series No. 10: 71-87. 

34. Chiang, Y.M., R. Huang, and H.M. Su, 1974. The uptake of 65Zn by marine benthic 
algae. Acta Oceanographie Taiwanica, 4:241-248. 

35. Chiang, Y.M., W.L. Wang and Z.C. Pang, 1985. Study of seaweeds in Kending 
National Park. Kending National Park Administration Office, 126 pages. [In Chinese] 

36. Chiang, Y.M., W.L. Wang and S.F. Huang, 1990. Introduction of seaweeds from 
Taiwan. Taiwan Provincial Museum. [In Chinese] 

37. Chihara, M., 1969. Pseudogloiophloea okamurai (Setchell) comb. nov. and Ishige 
sinicola (Setchell and Gardner) comb. nov. Bulletin of the Japanese Society of 
Phycology, 17:1-4. 

38. Chihara, M., 1970. Common seaweeds of Japan in color. 173 pages, 64 plates. Osaka: 
Hoikusha Publishing Co. Ltd. 

39. Chihara, M., 1975. Marine algae. 290 pages. Tokyo: Gakken Co., Ltd. [In Japanese.] 
40. Chou, H.N., and Y.M. Chiang, 1976. Studies on algin from brown algae of Taiwan, I: 

Estimation of Yield and Quality of Algin. Acta Oceanographie Taiwanica, 6:135-139. 
41. Chou, H.N., and Y.M. Chiang, 1981. The Sargassum of Taiwan. Acta Oceanographie 

Taiwanica, 12:132-149. 
42. Chueh, C.T., and C.C. Chen, 1982. Seaweed economics in Taiwan. Pp. 9-16. In R.T. 

Tsuda and Y.M. Chiang, editors. Cultivation and Utilization of Economic Algae. 
University of Guam Marine Laboratory. Mangilao. 

43. Collins, F.S., 1909. The green algae of North America. Tufts College Studies, 
Scientific Series, 2:79-480. 

44. Cotton, A.D., 1914. The Japanese seaweed, Tosaka nori. Bulletin of Miscellaneous 
Information (Royal Gardens, Kew), 1914:219-222. 

45. Cotton, A.D., 1915. Some Chinese marine algae. Bulletin of Miscellaneous 
Information (Royal Gardens, Kew), 1915:107-113. 

46. 1-239." 
47. Dawson, E.Y., 1954a. The marine glora of Isla San Benedicto following the volcanic 

eruption of 1952-53. Allan Hancock Foundation Publications, Occasional Papers, 
16:1-13. 

48. Dawson, E.Y., 1954b. Notes on tropical pacific marine algae. Bulletin of the Southern 
California Academy of Sciences, 53:1-7. 



 21 

49. Dawson, E.Y., 1954c. Marine plants in the vicinity of Nha Trang, Viêt Nam. Pacific 
Science, 8:373-481. 

50. Dawson, E.Y., 1962. New taxa of benthic green, brown and red algae. 105 pages. 
Santa Ynez, California: Beaudette Foundation for Biological Research. 

51. Egerod, L.E., 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(5): 325-454, 13 plates.   

52. Fan, K.C., 1952. The structure, methods of brandling and tetrasporangia formation of 
Caloglossa. Taiwan Fisheries Research Institute, Hydrobiology Report, 4:1-16. 

53. Fan, K.C., 1953a. A list of edible seaweeds in Taiwan. Taiwan Fisheries Research 
Institute, Hydrobiology Report, 5/6:1-1 1. 

54. Fan, K.C., and Y.C. Wang, 1974. Studies on the marine algae of the Hsisha Islands, 
China, 1: New species and new records of the family Nemalionaceae (Rhodophyta). 
Acta Phytotaxonomica Sinica, 12:489-495.  

55. Harvey, W.H., 1856. Algae of Japan in A.S. Gray, account of the botanical specimens. 
In Narrative of the Expedition of an American Squadron to the China Seas and Japan, 
2:331-332. Washington: Beverley Tucker.  

56. Harvey, W.H., 1858. Nereis boreali-americana, Part III: Chlorospermeae. First issue, 
140 pages. Washington, D.C.: Smithsonian Institution. 

57. Harvey, W.H., 1863. Phycologia Australica, Volume 5, 241-300 with text, index, and 
synoptic catalogue. London: Lovell Reeve. 

58. Horikawa, Y., 1919. Taiwan kaiso. [Marine algae of Taiwan.] Transactions of the 
Natural History Society Formosa, 9:13-16.  

59. Howe, M.A., 1905. Phycological studies, II: New Chlorophyceae, new Rhodophyceae, 
and Miscellaneous notes. Bulletin of the Torrey Botanical Club, 32:563-586, 6 plates. 

60. Howe, M.A., 1914. The Marine Algae of Peru. Memoirs of the Torrey Botanical Club, 
15: 185 pages, 66 plates. 

61. Huang, S.F., 1990. The marine algal flora of Hsiao-Liuchiu Island. Botanical Bulletin 
of Academia Sinica 31(3): 245-256. 

62. Huang, S.F., 1991. Additions to the marine algal flora of Taiwan. Japanese. Journal 
Phycology 39: 263-269.  

63. Huang, S.F., 1997. The resource of seaweeds and their use in Taiwan. Journal of 
Taiwan Nature Science 15:76-87. [In Chinese] 

64. Huang, S.F., 1998. Guide Book of Seaweeds of Southern Taiwan. Ping-tung County 
Museum of Natural History, Ping-tung, Taiwan, 142 pages. [In Chinese] 

65. Huang, S.F., 1999a. Marine Algae of Kuei-Shan Dao, Taiwan. Taiwania, 44(1): 49-71. 
66. Huang, S.F., 1999b. Floristic Studies on the Benthic Marine Algae of Northeastern 

Taiwan. Taiwania 44(2): 271-298. 



 22 

67. Huang, S.F., 2000. Seaweeds of northeastern Taiwan. National Taiwan Museum. 230 
pages. [In Chinese] 

68. Huang, S.F., 2002. Temporal and spatial variation of benthic marine algae in 
northeastern Taiwan. Journal of the National Taiwan Museum 55(2): 9-20.  

69. Huang, S.F., 2003. Hizikia fusiformis (Harvey) Okamura: a new record for Taiwan 
(Heterokontophyta, Fucales, Sargassaceae). Journal of the National Taiwan Museum 
56(2): 1-5. 

70. Huang, S.F., 2005. Funny stone-hair ~ umbrella algae. Taiwan Nature Science 24(1)：
62-63. 

71. Huang, Su-fang. 2006, Benthic Marine Algae of Lan-Yu (Orchid Island), Taiwan. 
Journal of the National Taiwan Museum. 59 (2): 19-50. 

72. Huang, S.F. & J.S. Chang, 1999. New Marine Algae to Taiwan. Taiwania 44(3): 
345-354.  

73. Huang, S.F. and H.N. Yang, 1999. Marine algae of Penghu Islands (Pescadores), 
Taiwan. Journal of National Taiwan Museum 42: 59-92. 

74. Huang, Su-fang and Chung-Kuang Lu, 2006, Dasycladus vermicularis (Scopoli) 
Krasser: a new record for Taiwan (Chlorophyta, Dasycladales, Dasycladaceae). 
Taiwania, 51(4): 279-282.  

75. Kjellman, F.R., 1897b. Marine Chlorophyceer från Japan. Bihang till Kongliga 
Svenska Vetenskaps-Akademiens Handlingar, 23(1 I): 1-44, 4 plates. 

76. Kützing, F. T., 1843. Phycologia generalis odor Anatomie, Physiologie und 
Systemkunde der Tange., 458 pages, 80 plates. Leipzig: F.A. Brockhaus. 

77. Lewis, J.E., 2000. Illustrated Seaweeds of Taiwan. The Council of Agriculture 
Published, Taipei, Taiwan. [In Chinese]   

78. Lewis, J.E. and J.N. Norris, 1987. A history and annotated account of the benthic 
marine algae of Taiwan. Smithsonian Contributions to the Marine Sciences, No. 
29:1-38. 

79. Lewis, S.M., J.N. Norris, and R.B. Searles, 1987. The regulation of morphological 
plasticity in tropical reef algae by herbivory. Ecology, 68. 

80. Liaw, J.P., and Y.M. Chiang, 1979. Culture studies on the concocelis of Porphyra 
angusta Udea. Journal of the Fisheries Society of Taiwan, 6:59-65.  

81. Lin, C.S. and W.L. Wang, 2002. Morphological studies of Spatoglossum (Dictyotales, 
Phaeophyceae) from Taiwan. Algae 2002, 1st Philippine-Taiwan Phycological 
Conference, University of San Carlos, Cebu, Philippines, November 4:6. 

82. Lin, S.M., 2002. Some marine red algae (Rhodophyta) new to Taiwan, including 
Schizoseris bombayensis (Børgesen) comb. nov. Philippine Scientist 39: 36-47. 

83. Lin S.M., 2004. Three new red algal genera newly reported for Taiwan: Acrosorium, 
Hyposlossum and Taenioma. Platax 1: 13-20. 

84. Lin, S.M, S. Fredericq, 2003. Nitophyllum hommersandii sp. nov. (Delesseriaceae, 



 23 

Rhodophyta) from Taiwan. European Journal of Phycology 38: 143-151. 
85. Lin S.M, J. Lewis and S. Fredericq, 2002. Drachiella liaoii sp. nov., a new member of 

the Schizoserideae (Delesseriaceae, Rhodophyta) from Taiwan and the Philippines. 
European Journal of Phycology 37: 93-102. 

86. Lin, S.-M., Liang, H.-Y. & Hommersand, M.H. (2008). Two types of auxiliary cell 
ampullae in Grateloupia (Halymeniaceae) including G. taiwanensis sp. nov. and G. 
orientalis sp. nov. from Taiwan based on rbcL gene sequence analysis and cystocarp 
development. Journal of Phycology 44(1): 196-214. 

87. Lin, S.M, M.H. Hommersand and S. Fredericq, 2004. Two new species of Martensia 
(Delesseriaceae, Rhodophyta) from Kenting National Park, southern Taiwan. 
Phycologia 43: 13-25. 

88. Liu, T.Y., 1982. Quality Improvement of Algin from Sargassum. In R.T. Tsuda and 
Y.M. Chiang, editors. Proceedings of Republic of China-United States Cooperative 
Science Seminar on Cultivation and Utilization of Economic Algae, pages 65-80. 
Mangilao: University of Guam. 

89. Lobban, C.S., and M.J. Wynne, 1981. The Biology of Seaweeds, 786 pages. Berkeley: 
University of California Press. 

90. Lobban, C. S., P. J. Harrison and M. J. Duncan. 1985. The Physiological Ecology of 
Seaweeds. Cambridge Univ., 242 pp, Cambridge. 

91. Okamura, K., 1895. New or little known algae from Japan. The Botanical Magazine 
(Tokyo), 9:445-455, 472-482, 1 plate. 

92. Okamura, K., 1896. Contributions to the knowledge of the marine algae of Japan, II. 
The Botanical Magazine (Tokyo), 10:23-36. 

93. Okamura, K., 1897. On the algae from Ogasawarajima (Bonin Islands). The Botanical 
Magazine (Tokyo), 11:1-17, 1 plate, 4 figures. 

94. Okamura, K., 1936. Nippon Kaiso-shi. [Marine Algae of Japan.] Frontispiece 964 
pages. Tokyo: Published by the author. 

95. Okamura, K., 1937. Icones of Japanese Algae. Volume 7, pages 73-79, plates 341-345. 
Tokyo: Kazamashobo. 

96. Silva, P.C., 1952. A review of nomenclatural conservation in the algae from the point 
of view of the type method. University of California Publications in Botany, 25(4): 
241-324. 

97. Su, Y.C., J.H. Huang, Y.C. Lin, C.Y. Chen, and E.C. Chen, 1982. Pharmacological 
properties of some Taiwan seaweeds. In R. T. Tsuda and Y.M. Chiang editors. 
Proceedings of Republic of China-United States Seminar on Cultivation and 
Utilization of Economic Algae, pages 51-53. Mangilao: University of Guam Marine 
Laborat. 

98. Taniguti, M., 1971. Marine algal communities of Taiwan, China. Medicine and 
Biology, 82(1): 43-45. 



 24 

99. Taniguti, M., 1976. Phytosociological study of marine algae in Taiwan. Bulletin of the 
Mie University, 27:51-57. 

100. Tokida, J., 1939. On some edible seaweed utilized among a native race “Ami” of 
Formosa. Collected by Mr. N. Nakanome. Botany and Zoology (Tokyo), 7:1547-1552. 

101. Tseng, C.K., 1936. Studies of the marine Chlorophyceae from Hainan. Amoy Marine 
Biology Bulletin, 1 (5): 129-200. 

102. Tseng, C.K., 1941a. Studies on the Chinese species of Liagora. Bulletin of the Fan 
Institute of Biology, Botanical series, 10:265-281. 

103. Tseng, C.K., 1983. Common Seaweeds of China. 316 pages. Beijing: Science Press. 
104. Wang, C.C. and C.S. Chen, 1980. Study on the community structure of intertidal 

macroflora on rockyshore at northeastern part of Taiwan. J. Fish. Soc. Taiwan. 7(2): 
1-12. 

105. Wang, J.C. and Y.M. Chiang, 1977. Notes on marine algae of Taiwan, II. The genus 
Porphyra. Taiwania 22:105-112. 

106. Wang, T.Z., 1979. Study on Community Structure of Intertidal Benthic Invertebrate 
Fauna and Algae on Rocky Shore at Northeast Part of Taiwan. M.S. Thesis, National 
Taiwan University. [In Chinese] 

107. Wang W.L. & Y.M. Chiang, 1993. Marine algae of Lan Yu (Orchid Island), Taiwan. 
Acta Oceanographica Taiwanica 31:83-100. 

108. Wang W. L.& Y.M. Chiang, 1994. Potential economic seaweeds of Hengchun 
Peninsula, Taiwan. Economic Botany 48(2): 182-189.  

109. Wang W. L.& Y.M. Chiang, 2001. The marine macroalgae of Lu Tao (Green Island), 
Taiwan, Taiwania, 46(1): 49-61. 

110. Wang W.L., H. K. Chen & Y.M. Chiang, 1993. Notes on marine algae new to Taiwan, 
Botanica Marina 36: 545-553.  

111. Wang, W.L., S.L. Liu and S.M. Lin, 2005. Systematics of the calcified genera of the 
Galaxauraceae (Nemaliales, Rhodophyta) with an emphasis on Taiwan species. 
Journal of Phycology (Accepted). 

112. Wu, C.S., 1982. Chemical analysis and utilization of Monostroma latissimum. In R.T. 
Tsuda and Y.M. Chiang, editors. Proceedings of the Republic of China-United States 
Seminar on Cultivation and Utilization of Economic Algae, pages 55-60. Mangilao: 
University of Guam Marine Laboratory. 

113. Yamada, Y., 1925a. Studienüber die Meeresalgen von der Insel Formosa, I: 
Chlorophyceae. The Botanical Magazine (Tokyo), 39:77-95, 5 figures. 

114. Yamada, Y., 1925b. Studienüber die Meeresalgen von der Insel Formosa. II 
Phaeophyceae. The Botanical Magazine (Tokyo), 39:239-254. 6 figures. 

115. Yamada, Y., 1926. The phytogeographic relation between the Chlorophyceae of the 
Mariannes. Carolines and Marshall Islands and Those of the Malay Archipelago, 



 25 

Australia and Japan. Proceedings of the Third Pan-Pacific Science Congress. Pages 
964-966. Tokyo. 

116. Yamada, Y., 1928. Report of the biological survey of Mutsu Bay, 9: Marine Algae of 
Mutsu Bay and Adjacent Waters, II. Science Report, Tohoku Imperial University, 4th 
series (Biology), 3:497-534. 

117. Yamada, Y., 1930. Notes on some Japanese algae, I. Scientific Papers of the Institute 
of Algological Research, Faculty of Science, Hokkaido Imperial University, 1:27-36. 

118. Yamada, Y., 1931a. Notes on some Japanese algae, II. Journal of the Faculty of 
Science, Hokkaido Imperial University, series V, 1(2): 65-76. 3 figures. 5 plates. 

119. Yamada, Y., 1931b. Notes on Laurencia, with special reference to the Japanese species. 
University of California Publications in Botany, 16:185-310. 

120. Yamada, Y., 1932a. Notes on some Japanese Algae, III. Scientific Papers of the 
Institute of Algological Research, Faculty of Science, Hokkaido Imperial University. 
1:109-123. 

121. Yamada, Y., 1932b. Notes on some Japanese Algae, IV. Scientific Papers of the 
Institute of Algological Research, Faculty of Science, Hokkaido Imperial University, 
1:267-276. 

122. Yamada, Y., 1933. Notes on some Japanese algae, V. Scientific Papers of the Institute 
of Algological Research, Faculty of Science, Hokkaido Imperial University, 
2:277-285. 

123. Yamada, Y., 1934. The marine Chlorophyceae from Ryukyu, especially from the 
vicinity of Nawa. Journal of the Faculty of Science, Hokkaido Imperial University, 
series V. 3(2): 33-88, 55 figures. 

124. Yamada, Y., 1935. Notes on some Japanese algae, VI. Scientific Papers of the Institute 
of Algological Research, Faculty of Science, Hokkaido Imperial University, 1(1): 
27-35. 

125. Yamada, Y., 1950. A list of marine algae from Ryukyusho. Formosa, I: Chlorophyceae 
and Phaeophyceae. Scientific Papers of the Institute of Algological Research, Faculty 
of Science, Hokkaido Imperial University. 3:173-194. 

126. Yamada, Y., and S. Segawa, 1953. On some new or noteworthy algae from Hachijo 
Island. Records of Oceanographic Works in Japan, new series, 1:109-114. 

127. Yamada, Y., and T. Tanaka, 1934. Three new red algae from Formosa. Transactions of 
the Natural History Society of Formosa, 24:342-349, 5 figures.  

128. Yang, H.N., 1981. Taxonomical study on the articulated coralline algae of Taiwan. 
M.S. Thesis, National Taiwan University. [In Chinese] 

129. Yang, H.N., 1995. Taiwanese taxa of Sargassum (Sargassaceae, Fucales, Phaeophyta). 
Ph.D. Thesis, National Taiwan University. 212 pages. [In Chinese] 

130. Yang, H.N. and Y.M. Chiang, 1982. Taxonomical study on the Gracilaria of Taiwan. 



 26 

Journal of the Fisheries Society of Taiwan 9:55-71. 
131. Yang, H. N. and Y.M. Chiang, 1995. A new variety of Sargassum (Phaeophyta) in 

Taiwan. Taiwania, 40(3): 193-197,1995.  
132. Yang, S.S., C.Y. Wang and H.H. Wang, 1981. Seasonal variation of agar-agar 

produced in Taiwan area. In T. Levring, editor. Proceedings, of the Xth International 
Seaweed Symposium, pages 737-742. New York: Walter de Gruyter & Co. 

133. Yang, H.N., W. L. Wang & L.M. Liao, 1994. Marine algae flora of Pengchia Yu and its 
special place in the marine Phytogeography of Taiwan. Botanica Marine 37: 429-432. 

 


