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'Abstract_ '

Biodivetsity has become a world issue -recogni‘zed not only by -

conservationists but also by politicians and other concerned people.
The increased interest in biodiversity has generated a need for more
information on species'oc'currence and distribution, and thus
taxonomic information has again beeorne essential. The chance of
conserving any biological resource is improved if such a resource is
»fUIIy identified and named. As basic "information, taxonomy provides
classification, nomenclature, -description and’ identification aids.
This can lead to more effective: cornmunication about conservation
problems and effective action on how to solve such problems. Above
all, species identification |s a fundamental prereqU|S|te for most
"blologlcal studies. o : '

IndoneS|a the world's largest archlpelago is renowned for its
_ blodlverS|ty - Differences in its geological origin have resulted in a
~diverse and distinct fauna and flora in different regions.

Ecologically, it is more diverse, complex and, in most parts,

unknown, than perhaps any other part of the world. More than half of
Indonesian territory is sea, and there are thousands of k|Iometers of
coastline. Given the large shoreline, ‘seaweeds are a common
component of the marine biota. -However, seaweeds of Indonesia as a
whole have received little attention and even less is known about
their possible biogeographic relationships. ' '

This present study deals with seaweeds of North Sulawesi,.
Indonesia. The main objective of th|s study was to collect and

identify seaweeds of North Sulawesi. . The other objective was to
place this current mformatlon mto the context of what is. known of
the Indonesian seaweeds

In this study,, a total of 67 species within 37 genera of
seaweeds have been recognized. = This total consists of 29 taxa of
Chlorophyta, 12 taxa of Phaeophyta and 26 taxa of noncoralline



Rhodophyta. T4his information is compared with those of the Siboga

Expedition, the Danish Expedition, the Snellius-ll Expedition and the.

Buginesia-lll Project. Kéys -to the genera and/or species,
description of each taxon, local distribution and the depth are also
included along with some photographs of the} habit of species.
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Chapter 1

INTRODUCTION

The mcreased mterest in blodnversrty among scnentlsts and

o general publlc has generated a demand for more rnformatlon on the

occurrence and dlstrlbutlon of spe0|es No one knows exactly, even
to the nearest order of magnitude, how many species ’there are

(Wilson, 1985). Taxonomy' is “essential and it provides the core

reference system and knowledge-base on which all discussion of

biodiv_ersity‘hinges. In other words, it is the framework'within
which biodiversity’-' is recognized and in whlch spe0|es dlversuty
characterization '.occurs'.‘ It also plays an lmportant role in

conservation of biodiversity because the ,chance of conserving any

~ biological resource is improved if such a‘_resource is fully identified .

and named (May, 1990). As information, taxonomy provides
classification,. nomenclature, description, an‘d' identification aids
(Bisby, 1984; Abbott et al., 1985). This can lead to more effective
communication about conservation problems and effective action on
how to solve such problems. Above all, soecies‘ identification is a

fundamental prerequisite for most biological' studies.

Indonesia is thought to have one of the world's highest
biodiversities (Ministry of National Development Planning/National
Development Planning Agency, 1993). Ecologically, it is more

diverse, complex and, in most parts, unknown, than perhaps any other



part ot the world. With its current populati_on of over two hundred -
million people, Indonesi_a"s economic development, which is people
oriented,"is directed towards i_mprovin'g welfare' of the .Indones'ia'ns.
It is, therefore, not surprising that more intensive studies in
,IndoneSIa are focused on the areas of technology rather than

taxonomy and ecology.

, . ACtivities such as iogging, mining, s.’hifting' agriculture, other
changing land uses, and o_ver#exploitation of'economically irnp_ortant
species are common in_Indonesia. As such activities continue to
‘accelerate., natural and bioIogicaI resources are contlnuously
threatened. Most of - Indonesia’s blological resources are poorly
studied and documented and the small amount of |nformat|on that is
available is not readlly accessible either because it is written in
Ianguages other than bahasa Indonesia (indoneS|an) and/or- it is
scattered among many sources within and outS|de Indonesia.
Important contnbuting factors to the shortage of information are
under- fundlng of mventory studies, taxonomic‘research“‘ and a
general lack of trained IndoneS|an taxonomlsts ~ This wha’s been a -
major constraint to effective conservation of biodiversitv for

decision-makers, planners and scientists in Indonesia.

~The government of Indonesia has Iong_recognized_t_he situation .
outlined above and recentl'y completed a biodiversity action plan for
- Indonesia \.(Ministry of National DeveIOpment Planning/National
Development PIanning Agency, 1993) in which it provides a

framework for biodiversity conservation for the 25 Year




Development '_Plen and outlines immediate and attainable priofities
- for conservation _actio'n.' This Plan includes some policy and funding
vmechanismsv to_stfengthen Indonesia’s biodiversity manegement
strategy. The realization of such a plan, however, is hampered by
economic policy 'distortions'that encourage rapid ..exploitation of
‘biblogieal reseurcee rather than fhei'r sustainable .'use“(i.e;v the-loes
of fdrest will continue while timber remains a. major A.,ex'po”r‘t
commodity).. On the oth_er hend, with 'ivncreased awareness of how
crucial such resources ' are and-“ the"ur'gent need 'for'ad‘le'q'uate .
ecological  information, it is ho_ped. "tvhat ‘by providing .adequate
funding and staffing, and a balance between econornie p'oIiey and

conservation priority, this will facilitate realization o.f‘such plan.

Interest in Indonesian ,.seaweeds has been. focused on
~economically importent species (Adnan et al., _:1937; Eisses, 1953;
Firdausy and Tisdell, 1991; ‘Luxton. et al., 1993; Soegiarte, 1978;
Soegiarto et al., 1990; Zaneveld, 1955) although _their» importance in
the Indonesian economy. ie ;rela_tively low (Verheij and vPrud}’hofn.me
van Reine, 1993). The ,seewe'eds are a common component of the
marine biota. Some have ‘l'aeen used in Indonesia and_elsewhere fOr“
extraction ‘Qf industrially useful chemicals (e_.g,,'car"rageen‘ans and_
agar), for food, and as a ‘.,source‘ ef pharmaceutica'lﬂ products. |
However, the.seeweeds of Indonesia as a whole have received little
attention and . even less is known about their pose.ible

biogeographical relationships.



The present study deals with the seaweeds of North Sulawesr

Indonesra and its ‘main- objectlve was to coIIect and |dent|fy the

seaweeds of North Sulawesr A second objectrve was to place this-

. new mformatlon rnto the context of what is known of the Indonesran ,

algae

) Lo'catio_n ‘and general description

lndonesia ‘the world’s Iarge’st' "archi'pelago ’s"traddles‘ the"

~. equator for more than 8500 ktlometers and consrsts of ‘more than

17, OOO rslands W|th five major- lslands namely Sumatra Kahmantan

-: '. Java SulaweS| and Inan Jaya Wrthrn the Indonesran archrpelago -
V' _',’.‘ltself there are 30 smaller archlpelagos that are grouped into four
geographlc entrtles 1). the Greater Sundas including Sumatra Java,
.,: Kallmantan and SulaweSI 2) the Lesser Sundas mcludrng the |sIands
) stretchlng from Bah to Timor; 3) the Moluccas a group of about a.

~ thousand 'i‘slands including Ambon Ternate Tidore, Halmahera

Morotai, the Bandas, the Arus and the Tantmbars and 4) Irian Jaya

' |nclud|ng the western portron of New Gumea and adjacent tslands |
‘ Located between 6°N and 11°S the Indonesran Archrpelago IresA B

: ‘_between two contlnents - Asra and Australra and between two .

oceans - the Pacmc Ocean and the Indran Ocean More than half of,

Indonesran terntory is sea, and there are thousands of k|Iometers of

- coastline.

Blogeographlcally, the western rslands of IndoneS|a are on the

contrnental shelf of Asna whereas to the east tslands such as Irlan




Jaya are on the Australian shelf.  Other Indonesian islands are
oceani_c. "These differ_enc'es in geologi‘ca'i_origin have resulted in. a
diverse and distinct terrestriai -fauna and flora in the different
regions WhICh have been documented -and studied- by, among others |
Alfred Russell Wallace (WaIIace 1895). The island of Sulawesu"
located in between Kalimantan and Irian Jaya, straddles the region
that Wallace designated as a dividing line between continental Asian

~ biota and biota of more eastern origin.

The mainland of Sulawesi covers a land area of 159, (iOO km2
. The distance between the most northerly SuIawesr |sland of Minggas
,(about 90 km south of Mindanao, The Phl|lpplneS) and the most.
southerly |s|and Satengar (north of Sumbawa) is 1,805 km SuiaweS|
is divided into four provmces, North Sulawesi, Central Sulawesr,' '
South-east Suiawesi and South ‘Sulawesi; North Sulawesi covers

only 13 % of the total area (Figure 1).

Because of its iong, narrow penlnsulas Sulawesr has more
.coastline reiatlve to lts Iand area than'. other Indonesran |s|ands
Most of its reglons are within 50 km_ and never beyond 90 km from
the sea. The coast of Sulawesi harbors various habitats such as mud‘/
flats, mangrove forests, seagrass meadows, coral reefs, a‘nd rocky
and sandy beaches. ) The average te'mp‘eratu're range of its coastal
-water is between 22.5° C and 250 C vvhereas the 'average salinity is
between 15 ppt (after a long period of raln) and 50 ppt (partlcuiarly |
in some tide pools) (Whitten et al., 1987)



The surface cUrrents' on which‘ algae are largely 'de‘pendeht fof_ A
dispersal run more or,‘le'ss anti-clockwise around Sulawesi ddring
the ,northéwesterly» ‘monsoon I(Ndve'mberv “to.. April). From’ May to -
N_ovembe.r‘, however, ﬁs‘uc':h patterns ca‘nno_t ‘be clearly seen.
Throughout the year, the;currenté run south.ward on the Sulawesi
side of Makassar StraAitv and eastward along the northern coast of
North . Sulawesi. . In other words, the northern parts of .Sulawési :
"recei‘ve' currents "fro'rri t‘hé' horth“l (i-.e.,‘ the Sulu Sea éhd the
’Philipvpines')‘ and northWést (i.e., :the Pacifib Ocean),,wheréa's the
southern parts receive the currents ‘fr.om.the north and the eastv." The
seaweeds in this present study were.collected ‘froAr’n' seventeen sites

around the tip of North-SuIawesi and néarby'_i'slands (Figure 1).
'Hist‘o“rical review of ’Ind‘onesian 'algai tax'o"'r.lomy'

Formal taxonomic de_scriptions'o'f Indoneéiah seaweeds began
with;'the S.iboga" Expedition,  which collected throughovut»_"'the
Indohesian_.archipelagou(j 899-19_00; Weber-\)an. Bosse, 1913; 1921;
1923; 1928), the 'Danish Expedition to- Kei- Islands (1914-1916; |
Webe’r-_vén Bosse, 1926), the Snellius-Il Expedition through some
parts - of eastern Indonesi}a (1984; Coppej‘ans and Prud’homme van
Reine, 1989a; -1989b; 1992), and the Buginesvi'a-lll Project in
Spermonde ‘Archipelaxgo;' SW Sulawesi . (1 988-1990; Verheij and
.Pru,d"’homme van Reiné, :199‘3). Among the. areas visited- d,uri'hg these
expeditions, .only the Spermonde Archipelago in 'southweét Sﬁlawes_i
has been relatively well studied (Verheijvand 'Prud’Ahomme' van Reine,

1993; "Verheij and Erftemeijer, 199.3; Vev}‘rheij,‘ 1994). .'Oh,l_y‘ the



Siboga Expedition visited North Sulawesi, and hence this research is

the first taxonomic' study done for this 'erea for 'nea,rly_ 70 yeers.
Detail of reference sites for the four previous expeditions .can be
obtained from Weber-van Bosse, 1913; 1921; 1923; 1928 (the Siboga
Expedition), Weber-van Bosse, 1926 (the - Danish Expedition),
Coppejans and Prud”hornme van Reine, 1989‘.b (the Snellius-ll- :
Expedttion), and Verheijvand Prud’homme van- Reine, 1993 (the

Buginesia-lll Project).

Many taxa reported by Weber -van Bosse from the Slboga and -
the Danish Expeditions are no Ionger conS|dered as different species
(Verheij and Prud’homme van Reine, 1993). " For instance, Weber-van |

Besee repor.ted about 197 taxa of Chlorophyta and 411 taxa'v“o‘f- |

noncoralline -Rhodophyta during these expeditions whereas medern

taxonomists accept only 131 and 210 taxa of each, 'resp'ectively

(Verheij and Prud’homme van Reine, 1993). These recent taxonomic

- revisions leave the total number of seaweed taxa recognized from

the Siboga Expedition, the Danish Ex’pedition, the Snellius-li

| Expedition, and the Bu'ginesie-lll project, at 148, 108, and 245 of,

Chlorophyta, Phaeophyta, and noncoralline Rhodophyta, respectively.

In this study, a total of 67 species within 37 genera of

Seeweeds have been recognized. This tqtal <censists' of 29 taxa of

.Chtoro_phyta, 12 taxa. of Phaeophyta, and ‘,26 taxa of noncoralline

Rhodophyta. . Among them, Padina japonicav,» Sarg_assum turbinarioides
(Phaeophyta), Betaphycus gelatinum, Galaxaura filamentosa, and

Laurencia flexilis (Rho_dop_hyta) are newtrecords for Indonesia. The .°



results, i'r'\cluding keys for the genera within the divisions and the

species within a genus, are ,presente'd in Chapter 3 (Chlerophyta),

Chapter 4 (Phaeophyta) and Chapter 5 (Rhodophyta). The' results of

my study are compared with previous documentatlon of Indonesian -

'algae and are tabulated in Table 1 (Appendlx A) Table 2 (Appendix -

B) presents the uses of some seaweeds collected during this study.

Photographs of the habit of some taxa observed are presented in

| Appendix C.

'Contrlbutlon of the taxonomlc study of seaweeds from

North Sulawe5|

This study provides new k'no_wledge of the seaweed flo‘ra_;in
North Sulawesi. Such information is an important basis for

biodiversity discussions and research, biogeographical studies and

-ecological research in Indonesia as well as globally. ~The

~dichotomous keys and herbarium specimens that are the"products of

this study will facilitate field identification for workers in-
Indonesia, and specifically in North Sulawesi. This ‘study cah serve

as a baseline for management of marine- conservation since

information on seaweeds of Indonesia as a whole is scanty.
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Fig. 1. Map of North Sulawesi, Indonesia, showing the collecting
localities. Abbreviations used : Mn = Moniet; Km = Kumu; Tw
Tanawangko; MBH = Manado Beach Hotel; BB = Bulo Beach; Mrx
Murex; Nn = “an unnamed location about 0.5 km west of Murex"; TP
- Tanjung Pisok; Wr = Wori; Bk = Bunaken; MT = Manado Tua; NI = Nain
‘Island; Bl = Biaro ‘Island; Bgl = Bangka Island; Lp = Likupang; BP =
Batu Putih; and Tk = Tangkoko. ' , ' '




Chapter '2_ :
MATERIALS AND METHODS

This taxonomic study of North Sulawesian seaweeds was

based upon sdme three hundred algal specimens collected by'

‘Dr. R. E. DeWreede during the period of July 1993 to December

1994. Se\/enfeen sites, all located on the tip of North

_, Sulawvesi and neighboring islands. were visited‘ They are -

‘v-Monlet (NE Tanjung Moniet), Kumu, Tanawangko Manado Beach

~ Hotel, Bulo Beach (25 km south of Manado) Murex (Murex Diving -

’Resort - 15 km :sout‘h -.of Manado), an unnamed location 0.5 km
- west of Murex, Tanjung Pisok, Wori, Bunaken, Manado Tua, .Nain
Island, Biaro Island, Bangka Island, leupang, Batu Putih, and
‘Tangkoko (Figure 1).

Seaweed samples were collected from the intertidal and
subtidal, the latter specimens taken by SCUBA diving. "Most of

_ the specimens’ were cdllected from both live and dead coral

réefs.‘ A Nikonos IVA camera was used to take :ih ._Situ habit
) p‘hotdgraphs of the specimens ‘before they were. dried as
herbarium specimens. These specimens were ‘pregs-dri_ed

shortly after collection and brought to- the . University of

. : ! .
British Columbia, Vancouver, Canada for identification. The

10




location and the dépth of each collection were .recorde'd. Each
| depth was determined relative to the Lowest Normal Tide (LNT,

Indonesian Chart Datum).

Taxonomic work involved extensive use of literature as

documente‘d in the next three Chapters. It also invoelved,_.'a'great

deal of micrdScope ‘work'and herbarium studies; the latter

included bringing specimens to The Rijksherbarium Leiden,

Uni‘\/ersity of Leiden, The Netherlands, ‘fdr identific‘ation' and

val_idation by using already identified specimens available "

:there.

A ‘Identificatio‘n 'was' based privmarily on the -morphological

“and anatomical features of the specimens.”  Most anatomical

~studies were based upon hand}cu.t“ sec'tiolns. Calcified
seaWeéds ‘were decalcified -in 1% HCI prior to hénd-sectioning
and 1% aqueous solution of aniline blue wasA used to stain all
these materials. Sections were mounted in a 20% aqueous Karo
(corn syriup). solution for 10 minutes followed by immefsion in

50% aqueous Karo solution. Gradual infiltrat'ion of the tissue

. was accomplilshed by allowing preparations to air-.dry after

which 80% aqueous Karo solution _wasv’ ‘applied to make -

pérmanent slides. Slides were viewed under a Leitz Wetzlar

light microscope.

The _gen.eral systematic arrangement used in Chapters 3- )

5 follows that of Silva et al. (1987). Genera are listed

11



aI}phabeticaIIy under Family, and ‘spe-cies alphabetically within )

genera. Authorities for genera and binomials are given in full.

-No taxbn below the -rank of sp'eciés is ihcluded,' with the

exception for Caulerpa where ecad is used. Enumeration of
species includes the 'mos”t recent name, with author citation,

year of publication of the name and the page in the original

- publication, and the synonyms. The{Vdescription': of a taxon
_includes general morphology (habit) and anatomical feature‘s‘

used for species: déteﬁninatidn. LOCaI distribution. and. the ;

depth are listed . following the description of species. Wdrld

distribution presented here has been obtéined through previous'

publications and Athrbugh. The Indian Ocean Catalog (Silva et.al.,

1996A)'. Specimens examined are referred to Dr. R. E.

DeWreede’s collectién number and are abbreviated as REDW -

followed by original collection number. All collections are

~ kept temporarily by the author until Universitas Pa‘ttimura,__ ,

Ambon (Indonesia) has its own herbarium. Whenever possible,

duplicates of the ‘s_pecimens will be"d'epOSi’ted at the U.B.C. -

- Herbarium.

12



Chapte'r 3 =

' CHLOROPHYTA

| ‘Key to the genera of C}hlorto‘phyta from North Sulawesi .

1a.3‘ Frond calcmed ......... ....... ....... . 2
| 1b ,Frond not calcmed ....... ...... ...... 3
| I 2a. Frond with- fan shaped bIades or segments ...... 4
S 2. Frond Of different Shape ........overvrsssssssnne ' ..... -
. 3a. "Frond veS|cu|ate (sac like) ..... 6
- 3b. V’Frond notvesmulate‘ ........ : ..... 7
. 4 fCaIC|f|ed segments fIatl'to' cyhndncal discoid to "feni;: -
| t:-'form or cuneate jomed by narrow not” caICif.ied .inter"-“‘- ,'
o _nodes ..... N Hallmeda'-
~4b. Frond fan shaped of mtertwmed fllaments i 'Udotea;
oa. ..V,Fren_d W|th _successwe wh»orls of glomerulous branChI"ets at
S intepttals ....... Tydeman/a
. 5b. '-F.rond radlally symmetrlc at apex or along the entlre Iength |
| .,"ofthethallus .............. e — j.;‘.‘., ...... N i 8
- Ba: VeSIcle tough sphencal thallus solltary I .Ven‘tri'c,a‘ri_'a B
- '6b Ves:cles soft and firm, of dlfferent shape 9
| 7a. Frond cons1st|ng of mtncate fllaments 10

13




. 1b.

9a.

9b.

11a.
. 11b.

Frond not of interwoven filaments; having a well-developed

horizontal stolon - attached by rhizoids and bearing erect

branches ......... O S Caulerpa

8a. Frond 'radially symmetric at the apex, tip an umbrella- |

like cap supported by a long, slender stipe S ST

R — Cemeeeeee e e enne . Acetabularia
8b. Frond 'cylindrical club shaped or spherlcal ce'htral axis

bearing whorls of determlnate laterals ................. i.;.‘;.'.' ..... M

| Vesncular cells rounded and tlghtly packed in clusters forming
~ solid or hollow thalli .....c........... e —————— " Dictyosphaeria
- Vesicular cells elongated or cylindrical and branched ....Valonia

10a. Frond spongy, consisting of interWoven filaments differ-

entiated into a Iocse medulla and a tightly packed cortex

of utricles ......... eeerereaeeernaenenas eererer et enereseaenans evvrenennniens - COCIUM !
10b. Frond o‘ther_wi'se e r e S |
Sporangia .born singly at thé .ﬁp of a lateral Neomeris
Sporangia many and born along the axis of lateral ... Bor.n‘e‘tel'la

12a. ‘I-Fr.o‘nd‘ flabellate, thin; filaments anastomosing in a -
“network forming monostromatic thallus ... Anadyomene

12b. Frond flabéllate th|ck conS|st|ng of entwmed filaments

‘ onot Iaterally attached e Avra/nwllea

14




a.

1b.

3a. |

3b.

Order CAULERPALES
~ Family CAULERPACEAE

‘| Caulerpa Lamouroux

Key to species of Caulerpa from North Sulawesi :

Branchlets either vesicle-like (stpherical, clavate, or discoid) -
~or peltate ...... S TR e S e 2

Branchlets filiform or strap-like ............... e et 3

2a. Branchlets' peltate ' (stalk-like lower 'portion abruptly

expanded into a horiz_bntaHy spread disciform structure)

2b. branchlets NOt peltate ......oooervvvveresiecerrrsennnas et B
Branchlets in whorls; vertic_:ilsv conspiéudus, ‘well s’epavrated;
branches rather long, su'pple, with 2-4 tetminat mucron; stolon
naked ......ccccoeeceeniiennneeneen, — C. verticillata
Frond .movstly spir’alily twisted; margin with Iatera'llyll directed

or vslightly upwardly broadly attached ‘continuous’ mucronous

. teeth meeeeasesaeessenseeeseeariraeas '.; ............ e i, Cserrulata

4a. Branchlets few diameter of the d|SC|form structures up
0 3 MM oo, C. racemosa ecad peltata-peltata
4b. Branchlets numerods; diameter of disciform structures

upto 8 mm ............ C. racemosa ecad peltata-macrodisca

15



Caulerpa lentillifera J. Agardh 1837 173 Wéber -van Bosse, 1898'

380; Weber-van Bosse, 1913 112- 113 Coppejans and. Melnesz
1988: 184 -186;  Coppejans and Beeckman, 1989: -383-384;
Coppejans and Beeckman, 1990: 118; Cobpejans, .19_92: 395;
Coppejans and,P.rud’homme van Reine, 1,9.92b: 690-692. '
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5a. Vesicle-like branchlets with' markedly c.onstricted_ _pedicel;
-"branchlets very densely -packed along the erect shoot ([achis) :

R e e consienns C. lentillfera
_5b.‘ ?Vesicle-li‘ké branchlets without a constricféd pedicel ........... | 6

6a. (Sub) sessile spherical brénchlets either extremely rare

or irregularly placed (to absent) or more frequeht and

(sub-) opposite; erect shoots fr’equently at least partly

-naked,’ rachis }'élightly’ to markedly cOmpressed' rand ,
~ irregularly constricted ..... RS ....... reeerererre— C. racem'OSa |

ecad lamouroxii = | | |

6b. Branchlets irregularly ~ placed, not compress‘ed;‘ rachis

' bearing shortly stipitate, pear shaped branchlets with a

spherical' upper part ......c........ C. racemosa e'éad racemosa

Caulerpa lentillifera J AAgardh . | ._ (Plate 1: a)

Stolon terete, 1-2 mm in diameter; erect fronds genérally. '

S|mple up to 3.5 cm talln completely and densely covered by

somewhat clavate ramull/branchlets up to 2 mm in diameter,

supported by markedly constricted pediCeIs.’

and



Local distribution - Pulau Nain ; Depth : -3 m.
Distribution - Tropical Indian Ocean (Kenya) troplcal western '

Pacmc (Indone51a eastern Australla)

Sbecnmen examlned REDW-244

Caulerpa racemosa (Fofsskél) J. Agardh

Fucus racemosus Forsskél 1775 : 191

Caulerpa racemosa (Forsskal) J. Agardh 1873: 35; Weber-van Bosse,

1898: 357 373 BQrgesen 1907 378 389 - Weber-van Bosse,_ «

1913: 104-110; Weber-van Bosse, 1926: 91-92; Lawson “and
John, . 1987 89; Coppejans and Meinesz, 1988: 191; Coppejans
and Beeckman, 1989: 384-392; Coppejans and Beeckman,_ 1990:
119; Coppejans, 1992b: 397-403; Coppejans and Prud’homme
van Reine, 1992; 693-70. . | |
Fucus clawfer Turner, 1808: 126.
Caulerpa clavifera (Turner) C. Agardh 1817 XXIII

Fucus uvifer Turner, 1816: 81.

~Caulerpa uvifera (Turner) C. Agardh, 1817: XXIII.

NOTE : Caulerpa racemosa is a very common species found in the

tropical Indivan ‘Ocean and western Pacific (Australia, vlndvonesi'a, the
* Philippines) and is one of the algae with high plasticity that have -

‘been descrlbed with many varletles and forms. - Often the"safne'

stolon may have .upright shoots w:th very dlfferent morphologies.

These -variations have been reported to be caused by enV|ronmenta|
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factors such as Iight','temperature, habitat, and depths (Peterson,
1972; Coppejans and Beeckman, 1989). Therefore, they should not be
treated as g}enotypes but as ecological phenotypes or ecad (Peterson, .

-1972; Coppejans and Beeckman, 1989).

Caulerpa racemosa ecad Iamourouxu [var. Iamourouxu (Turner)
Weber-van Bosse, 1898 368].

Thallus characterized by thé compressed fleshy” rachis, up to
2.5 cm tall, with many to few generally (sub) opposite vesicle-like
branchlets; érect- shoots sometimes partly _ynaked, slightly
compressed and constricted or of irregular width;'. bladéd erect shoot

~ with smooth margin with the width up to 3 mm.

‘Local dist'ribvution - Kumu ; Depth : -2 m
Distribution - Indonesia, Kenya.
Specimen examined - REDW-310.

Caulerpa racemosa ecad macrodisca [var. macrodisca (Decaisne) -

‘Weber-»van Bosse, 1898: 376] ' , (Plate 1: b)

Thallus stout stolon up to 2 mm in diameter- and flxed by well
developed rhizoidal branches; erect fronds up to 65 cm tall; terete
rachis bearing many irregularly placed peltate branchlets of up to 1

cm in length and discs of up to 0.8 mm in diameter.
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Local distribution - Bunaken ; Depth : -12 m | "

Distribution - Indonesia E |

Spemmen examined - REDW-258

-Remark - Coppejans and Prud’ homme van Reine (1992b: 696) and
Verheij and Prud' homm_e van Reine (1993: 396) included this
ecad in C. racemosa ecad ‘peltata-malcrodislca. For discussion,

see Coppejans and Prud’homme van Reine (1992b: 696).

Caulerpa racemosa ecad pe/tata [var peltata (Lamouroux) Eubank
- 1946: 4211,

Thallus characterized by a very thin stolon up to 1 mm in
~diameter; rachis up to 1 cm tall; peltate branchlets very-few and
generally born singly on the stolon; peltate discs up to 3 mm. in

diameter.

Local distribution - Murex ; Depth : ;2 m

Distributioh - Indonesia, Kenya.

/Specirh'ens‘examined - REDW-143 |

" Remark - Coppejans and Prud'hor"nmev ‘van Reine (1992b: 696) and
Verheij and Prud’homme van Reine (1993: 396). i‘ncluded this
ecéd in C. racemosa ecad peltét_a"- peltata. For disgusSion,

see Coppejans and Prud’hdmm'e van Reine (1992b: 696).
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Caulerpa racemosa ecad racemosa ' ’ (Plate 1: ¢)

Branchlets irregularly pIaced not compressed, erect shoots 1-
4 cm tall, bearrng shortly stipitate, pear shaped branchlets with a

. spherrcal upper part 1-4 mm wrde

Local distribution - Tanawangko', Manado‘Tua, Pulau lN'a,_inv'; Depth 0
to -3 m.. ‘ |

Distribution - Tropical and subtropical Indian Ocean, tropical- and
subtropical Pacific. | |

Specimens examined - REDW-89 / -121 / -243.
Caulerpa serrulata (Forsskal) J. Agardh -  (Plate 1: d, e)

Caulerpa serullata (Forsskal) J. Agardh 1837 174 Eubank,, 1946
418; Taylor 1950: 57; Dawson 1954b: 393 Dawson 1956: 38;
| Dawson, 1957: .1‘05, Taylor, 1960: 145; ‘Womersley and Bailey,
1970: 276; Tseng, 1983: 283; Silva et al., 1987. 108; Coppejans
“and Meinesz, 1988: 19r-192; Coppejans -and Beeckman, 1990: )
- 120-121; Ceppejans and Prud’homme van Reine, 1992b: 701-
704;- Coppejans, 1992 403-404; Verhelj and Prud’homme van
Reine, 1993: 397.

Fucus serullatus Forsskal 1775, 1775 189

Caulerpa freycrnetu C. Agardh 1822 446 Weber -van Bosse 1898

| 310; Weber-van Bosse, 1913: 102; Weber-van Bosse, 1926: 90;
BQrgesen 1932 5.

Caule_rpa hummii Diaz-Piferrer, '196‘9: 13.




Upright fronds strdngly -'spirally twisted or somewhat curved,

strap-shaped in one plane, up to 9 cm tall and 3 mm wide,
dichotomously to subdichotomously branched; margin coaréely
dentate, mucronate teeth broadly attached laterally or somewhat

directed towards apex.

Local di.stribution‘ - Tahawangko Murex, Manado Beach Hotel,. -
" Bunaken , Kurnu ; Depth O to -2 m. |
Distribution - Tropical Ind|an Ocean (Kenya) troplcal western o
Pacific (Indone3|a the Philippines). |
Specimens examined - REDW-88/ -142 / -177 / -257 |/ —30_8 / -338.

Remark - Most specimens of .C. serrulata from North Sulawesi have

strongly spirally twisted uprights. Only one specimen has
uprights which are complanate and are curved and strap-',

shaped. The strongly spirally twisted uprights weré usually

'shorter (up to 4 cm).

Caulerpa verticillata J. Agardh |

Caulerpa ‘verticillata J Agardh, 1847 : 6; Weber;van -Bosse, 1898:-

267, ‘Weber-van Bosse, 1913: 96; Coppejans and Meinesz, 1988:
194; Coppejans and Beeckman, 1990: 124; Coppejans, 1 992:
406; Coppejans and Prud’homme van Reine, 1992b: 708.

Thallus soft and slender, up to 3.5 cm tall, stolon and erect

brandhes filiform; stolon up -to 250 um, naked and densely branched,
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with numerous groups of rhizoids; upright branch dense, up to 250
um- at the base, simple or irregularly branched, naked at the base and
bearing conspicuous -verticils at intervals of 2-5 mm; verticils 60-

80 um in diamet.er at the base and tapering to 24-27 um at thé

~apices, _diéhotomously branched, up to 7 orders; apices . with 2-4

- mucrons.
Local distribution - Manado Tua ; Depth : O m.
Distribution - Tropical Indian Ocean, Indo-Pacific.

Specimens examined - REDW-133A/ -137A

Remark - Caulerpa verticillata was found either freely or entangled

with Gracilaria cononopifolia.

Family CODIACEAE
Il Codium Stackhouse
Key to species of dei’um from North Sulawesi :

18, Thallus AMOIPROUS evveeerreeeeeeeeeeeeeeesseeeeeeeeseeseeeeesssesseesens C. arabicum

1b. Thallus dichotomously to subdichotomously branched... C. edule
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Codium arabicum Kitzing . : (Plate 1: )

Codium arabicum  Kitzing, 1856: 35; Trono, 1968:v190-191; Silva,

1952: 382 ; Egerod, 1974: 144-145; Silva et al., 1987: 111;

Coppejans and PrUd’hommé van Reine, 1992a: 174; Verheij
and Prud’homme van Reine, 1993: 399.

Codium conoratum Setchell, 1926: 82. | .

Thallus dark green -in" color, spongy, ~amorphous; primary -

utricles. with irrégular shape, 276 to 297 um broad and up to 550

um long, apices smooth and roundediWith 1 to 2 hair scars about 60

to' 66 um below the apex, wall 3 um. thick; secondary utricles

ar'ising' from lower part of primar‘y' utricles, cylindrical to clavate, -

48 to 84 um broad and 300 vto;336 um long, apiCes blunt, no: hair

scaré; medullary filament 12 to 21 um broad. -

Local distribution - Murex ; Depth : -2 m.
Distribution - Indo-Pacific (Indonesia, the Philippines), cehtral
western Pacific, Red Sea. '

Specimen examined - REDW-140.
Codium edule Silva
Codium edule Silva, 1952: 392; Trono, 1968: 190; Trono and Ganzon-

Fortes, 1980: 64; Silva et al, 1987:112; Verheij and
Prud’homme van Reine, 1993: 399. |

23



24

Thallus green to dark green in. color, spongy, branching

~ dichotomous to -Subdichbtomo'u_s with wide - and somewthat rounded
angles; branches terete, 2 to’' 3 mm in diameter; utricles club-
shaped, cone-shaped, cylindrical, sometimes swollen just below .
apex, slightly tapering towards the base,' 120 to 360 um at broadest
pdint and 444 to 732 um long, wall 12A um thick, apices blunt and

o smo,otvh, 1 to 2 hair scars presen_t' at _30 t‘o 60 pum below'- apex;
"medullary filament generally constricted at the junction with the
 base of utricles, (18)-30 to" 48 um} broad:; _gam}eténgia Oblong,v'
extending be(yc‘md apice.\s, 57 to 69 um br'oad"at broadest poi'nt and

260 to 276 um long including short stalk.
Local distribution - Murex ; Depth : 2 m.
- Distribution - Indo-Pacific, central Pacific.
Specimen examined - REDW-141.
Family UDOTEACEAE
Il Avrainvillea Decaisne

Avrainvillea obscura (C. Agardh) J. Agardh - (Plate 1: @) |

Dichonema erectum Berkeley, 1842: 157.

Anadyomene obscura C. Agardh, 1822: 401.

Avrainvillea erecta '('Berkeley) 'A. Gepp and -E.S. Gepp, 1911: 29;. |
‘Weber-van Bosse, 1913: 114; QIsen-Stojkoyich, 1985: 22-24.




P -Avramwllea obscura (C. Agardh) J Agardh 1887 53 Olsen-
| B StOJkovrch 1985: 19-22. B

‘ Thallus erect drfferentrated into blade stlpe and holdfast up
~gito 4-cm taII (excludlng bulbous holdfast) dark greenlsh brown in
coIor blade born smgly on stlpe flattened wrth margrn erose; bIade‘
.S|phons smooth (not tortuous) and cyllndrrcal throughout measurlng )
42 1o 48 um across wrth rounded aplces deeply constrlcted at

d|chotom|es holdfast Iong, thick, bulbous extendlng to 97 cm Iong
Local drstrlbutlon - L|kupang Depth +1 m.
.«__DIS'(I’IbUtlon - Troplcal Indian. Ocean troplcal Pacmc
,Specrmens examined - REDW 72/ -82. " |

v"IVfHaIime'da Lamouroux

“ Key to~‘speCies of Halimeda‘frorn North\,SuIawes'i :

a. ’.Holdfast bulbous ..... ...... — ‘H._,ma_croloba B
1b "Holdfast not bulbous .......... 2"
o "2a; ~Basal segment fIabeIIate and'_ ’targer "than all; other
R segments, supportrng'numerouvs branches'
| ........... S .............. N W H micronesica
d' ‘2_b; Notas above et e '.‘.'.‘ ...... ....... _ 3 |

3a ,Secondary utrlcles notlceably mflated and Iarger than aII othergv'__

o 'utrlcles generally exceedlng 90 u in dlameter H.’ drscordea

Sb,; "«Notasabove ceeersreneenes '.;.'.,; ...... ...... remmenricesuiesioeanane et eeeeeeenns 4 "




5a. Branching in aYII directions, with numerous rhizoidal holdfasts
at the cOnfact with substratum ....... G H. Opuntia

5b. Branching in one plane, with single holdfast ............................... 6
6a. Segments .large (up to 2.5 cm across), reniform to

| discoid;  utricles clearly  constricted at the base
......................................................... e . UNA

Bb. Segments smaller (less than 1 cm across) ........c..cccecewe. 7

7a. Thalli sparsely branched,; bfanches relatively long; segments
UP 10 0.9 MM ACTOSS ...eccurumreimiirirnrscacssassssssssssessensenenesaas H. copiosa

7b.’ Thalli - densely branched; branching mostly trichotomous;
segments less than 0.5 mm across‘ ......................... H. _melanesica
Flalimeda copiosa Goreau and Graham - (Plate 1: h)

4a. Thallus on drying white with velvety appearance,
peripheral utricles detached after decalcifibation"_ ..........
[T eertr ettt sesresee s e e eren H. macrophysa
4D,  NOtAS @DOVE ..ottt e 5

' Halimeda copiosa Goreau and Graham, 1967: 433; Hillis-Colinvaux,

1980: 118-120.

Halimeda opuntia f. hederacea Barton, 1901: 21.

Halimeda opuntia var. hederacea (Barton) Hillis, 1959: 360.

Halimeda hederacea (Barton) Colinvaux, 1968: 30.

Thallus up to 8 cm tall, habit loose, arising from a single

holdfast; calcification moderate; branching in a single plane, mostly
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trichotombus, sparsely branched with branches relatively long;
segments larger distally, up to 0.9 mm across, the first two to four
segments at the base of the thallus small and trilobed, other
segments depressed ovate with upper margin entire, three-lobed or
crenate, and basal margin truncate or cordate; cortex with three to
four series of utricles; outermost utricles attached firmly after
decalcification, polygonal.in‘ surface view, measuring 24-54 pm in
diameter; _medullar'y filaments numerous in mature segments,

commonly fused in pairs at the node for a short distance. ‘

Local distribution - Murex, Bunaken ; Depth : -2 to -12 m.
Distribution - Tropical Indian Ocean, tropical western Pacific
(Indonesia, the Philippines), Caribbean.

" Specimens examined - REDW- 148 / -262.
Halimeda discoidea Decaisne o (Plate 2: a) /

Halimeda> discoidea Decaisne, 1842: 102; Howe, 1907: 495; Tayldr,
1950: 85; Egerod, 1952: 398; Hillis, 1959: 352; Hillis- | |
Colinvaux, 1980: 136-139. |

Halimeda discoidea var. platyloba B@rgesen, 1911: 134; B@rgesen,
1913: 107. | -

Halimeda tuna Barton, 1901: 11.

" Thallus up td 13 cm tall, habit.loose, arising form a single

small but di.stinct holdfast; calcification "light; branching in one

plane, mainly trichotomous and occasionally polycho'tomous from




large segments; basal segments subcylindrical or broadly cuneate;
otherAsegments usually flat, commonly discoidal to reniform or
compressed-cylindrical, cuneate or subcuneate, outer margin entire.
or undulating, to 2 cm long, 2.3 cm broad;_cbrtex with two or
occasionally three series of utricles; secondary utricles larger (up
to 150 um broad) than :.all other utricles; outermost utricles
attached firmly after decalcification, polygonal in surface view,
measuring 36-80 um in diameter; medullary filaments commonly

fused completely or incompletely in pairs at the node.

"Local distribution - Wori, Nain Island ; Depth : -3 to -10 m. -
Distribution - Pantropical. - |

Specimens examined - REDW-210 / -211 / -233.
Halimeda macroloba Decaisne | (Plate 2: b)

Halimeda macroloba Decaisne, 1842 : 118; Decaisne, 1842 : 91;
Barton, 1901: 24; Hillis, 1959: 375; Weber-van Bosse, 1913:
122-123; Hillis-Colinvaux, 1980: 108-110.

Halimeda macroloba var. ecalcarea Weber-van Bosse, 1926: 86-88.

Thallus erect, up to 13.5 cm tall excluding the bulbous
holdfast, calcification moderate; branching in a single plane, mostly
trichotomous to polychotomous at the basal part; basal segments
compressed-cylindrical to trapezoidal, other segments subcuneate,
discoidal or subreniform, margin entire, undulating or somewhat

lobed, 2 cm long, 3 cm broad; cortex with three series of utricles;




outermost utricles detached after decalcificatieh, rounded in
surface view, measuring 27-48 pm in diameter; medullary filaments

~ fused in groups and with communicating pores.

Local distribution - Likupang, Manado Tua, Manado Beach Hotel,
Kumu, Tanjung Pisok ; Depth : +1 to -2 m. | |

Distribution - Indo - Pacific (Indonesia, the Philippines), Eastern
Australia, Red Sea. |

Specimens examined - REDW-83 / -84 / 134 / -182 / -302 / -316.
Halimeda macrophysa Askenasy | (Plate 2: e)

Halimeda macrophysa Askenasy, 1888: 14; Barton, 1901: 17; Hillis,
1959: 351; Weber - van Bosse, 1913: 121; Hillis - Colinvaux,
1980: 134-136. ‘ ‘ |

Thallus fragile, up to 12 cm tall, dull and velvety in
appearance; calcification moderate; branching in one’ plane, mostly
- trichotomous or pblychotomous'at large ségmehts; basal segments
subcuneate; other. segments reni.form to subrenifdrm or subcuneate;
.' margin entire, often folded, to 1.2 c¢cm long, 2 c¢cm broad; cortex with |
two series of utribles; outermost utricles dvetaAched after
decalcification, round in surface view, measuring 130-172 um in
diameter; nodal medullary filamehts completely fused in two's or -

three's.

Local distribution - Biaro Island ; Depth : -3 m.
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Distribution - Tropical Indian Ocean, tropical western Pacific
(Indonesia, the Philippines). |
Specimens examined - REDW-1 /- -5.

Halimeda Melanesica Valet : - (Plate 2: d)

Halimeda melanesica Valet, 1966: 680; Hillis-Colinvaux, 1980: 153-
154, | -

Thallus flaccid, up to 8 cm tall, rhizoidal filaments connected
to several basal segments; calcification light; branched in one plane,
mostly dichotomous and trichotomous; basal segments reniform 4
mm long and 5 - 8 mm. broad; ofher segments cuneate or sometimes |

. compressed-cylindrical, upper margin entire or three :Iobed, to 7 mm
Iong,_ 5 mm broad; cortex with three series of utricles; utricles
constricted at the base; outermost utricles attached after

. decalcification; polygonal in surface view, measuring 48-66 um in

diameter; nbdal medullary filaments unfused.

| Local distribution - Biaro Island, Nain Island, Batu Putih ; Depth : -1

to -3 m.

Distribution - Indonesia, Hawaii.

Specimens examined - REDW-11 / -250 / -343.
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Halimeda micronesica Yamada | (Plate 2: ¢)

Halimeda micronesica Yamada, 1941: 121; Taylor, 1950: 89-90;
Hillis-Colinvaux, 1980: 149-151. |

Thallus compact and spreading, up to 6 cm tall; calcification
moderate; Color when dried greenish to steel-gray, surface dull;
densely branched in one plane, trichotomous and-only polychotomous
at the basal segment; basal segment flabellate and much .larger than
the rest, td 1 cm long and 1.3 cm broad, suppofting numerous
subcuneate segments; upper 'margin trilobed, to 5 mm Ibng and .4 mm
broad; cortex with three series of utricles; outermost mature
segments usually detached but younger ones slightly attached after
decalcification, rounded in surface view, measuring 30-51 um in

diameter; nodal medullary filaments unfused.

Local distribution - Murex, Batu Putih ; Depth = '0 to -2 m.
Distribution - Tropical Indian Ocean, tropical western Pacific
(Indon'esia,ythe Philippines, Caroline Islands, Basilan Islands).

Specimens examined - REDW-147 / -344/ -345.
Halimeda opuntia (Linnaeus) Lamouroux (Plate 2: 1)
Halimeda opdntia (Linnaeus) Lamouroux, 1816: 308; Weber-van

Bosse, 1926: 86; Taylor, 1950: 80-83; Hillis-Colinvaux, 1980:
110-112. | | |

Halimeda opuntia Linnaeus, 1758: 805.




Halimeda cordata J. Agardh, 1887: 83.
Halimeda opuntia forma cordata (J. Agardh) Barton, 1901: 20.

- Thallus sprawling laterally or erect, with many holdfasts at

the contacts with subsfratum; calcification moderate to he‘avy;
densely branched, branching in many planes, mostly trichotomous;
segments highly variable, flat or more or less contorted, commonly

ribbed, upper margin entire or lobed, 5 mm long, 8 mm broad; cortex

of three to four series of utricles; outermost utricles attached -

slightly after decalcification, rounded to hexagonal in surface
view, measuring 16-39 um in diameter; nodal medullary filaments

fused in pairs or remaining unfused.

(

Local distribution - Likupang, Manado Beach Hotel, reef area 1 km

north of Manado Beach Hotel, Kumu, Tanjung Pisok, Batu Puf_ih ;
Depth : +1 to -2 m.

Distribution - Pantropical.

Specimens exammed - REDW-62/ -183 / -287 /| -297 /-326 / 346/ ‘

-347 | -348.
Halimeda tuna (Ellis and Solander) Lamouroux (Plate 2: @)

Coralliha tuna Ellis and Solander, 1786: 111.

Halimeda tuna (Ellis and Solander) Lamouroux, 1816 : 309; Barton,

1901: 14; Weber-van Bosse, 1913: 120; Weber-van Bosse,

1926: 85; Taylor, 1950: 84; - HiIIiS-CdIinvaux, 1980: 122-124.
Halimeda platydisca Decaisne, 1842: 102.
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Halimeda tuna f. platydisca (Decaisne) Barton, 1901: 14.

Thallus spreading and somewhat compact, to 6 cm tall;

calcification moderate to light; branching in . one plane, mostly

triChotbmous; basal segment subcuneate, other segments discoid or
reniform, margin entire, 1.2 cm }Iong, 2.5 cfn broad; cortex of two
sometimes three series of utricles; outermost .utricles firmly
attached after decalcification, outermost utricles of irregular shape
in surface view, rangi‘ng ‘widely in- diameter (up to 90 um); nbdal

filaments fused mostly in pairs sometimes in three's.

Local distribution - Kumu ; Depth : -2 m.
Distribution - All tropical and warm'temperate seas of the world.

Specimen examined - REDW-300.

V Tydemania Weber-van Bosse
Tydemania expeditionis Weber-van Bosse ' (Plate 2: h)

Tydemanfa expeditionis  Weber-van Bosse, 1901: 139;  Weber-van
Bosse, 1913: 116; A Gep»p and E. S. Gepp, 1911: 66; Trono and
Ganzon-Fortes, 1988: 63-64; Coppejans ahd Prud’homme van
Reine, 1989a: 133-135. ' |

Thallus erect, bushy, slightly calcified, green in color; main

branches moniliform, 390-450 um in diameter, w_ith successive
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whorls of glomeruliferous branchlets at intervals of 5.6 mm to 10
mm; each whorl ‘with four or occasionally five yerticilléte
branchlets; brénchlets equal-dichot'omously branched (rarely
trichotomous) in seven or more orders, branching at terminal portion
of branchlet segrﬁents, deeply constricted at dichotomies; segments
of branchlet longer and smaller. in di‘ameter., suprabasal segments of
the branchlets 480 um in diameter and tapering to 112 um in

diameter at apices, apices blunt.

Local distribution - Biaro Island, Bangga Island, Manado Tua, Manado

~ Beach Hotel, Bunaken ; Depth : -2 to -12m.
Distribution - ,Tropical Indian Ocean, tropical Pacific (Indonesia,
the Philippines), Red Sea. |
Specimens examined - REDW-15 / -36 / -47 / 190 / 261.
VI Udotea Lamouroux

Udotea argentea Zanardini B - (Plate 3: a)

Udotea argentea Zanardini, 1858: 290; A. Gepp and E.S Gepp, 1911:

125; Weber-van Bosse, 1913: 117; Weber-van Bosse, 1926: 85;

Coppejans and Prud’homme van Reine, 1989a: 136-137.

Thallus erect, green to grayish in color; frond fan-s_haped
composed of more than one series of overlapping flabellate or

reniform segments, slightly calcified, zonate, to 20.5 cm tall
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excluding the thick bulbous holdfast extending to 4.5 cm long; blade |

filaments with club-shaped or rounded appendages which are

pinnate-alternately arranged along stipitate lateral branchlets.

Local distribution - Wori, Kumu ; Depth : 2 to -4 m.
Distribution - Tropical Indian Oéean, tropical wéstern Pacific
(Indonesia, the Philippines), Red Sea (Egypt, Suez).

Speciméns examined - REDW-208 / -209 / -301 / -303.

Order CLADOPHORALES
Family ANADYOMENACEAE

VIl Anadyomene Lamopuroux
Anadyomene stellata (Wulfen) C. Agard

Anadyomene stellata (Wulfen) C. Agardh, 1822: 400; We'ber'- van
| Bosse, 1913: 74-75; BQrgesen,. 1913: 25-26; Littler and

| Littler, 1991:-112:114. _

Ulva stellata Wulfen in Jacquin, .1 786: 351.

A,nadyomené flabellata Lamouroux, 1816: 366‘.

Thallus bladed, ovate or reniform and irregularly lobed; veins
uniserate, decreasing in size distally, polychotomously branched in
stellate configuration' at segment apices, with lateral interstitial

cells pinnate or pectinate and straddling veins, bases of vein
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segments bifurcate and straddling apices of proximal segments;
interstitial cells H-shaped, tightly parallel to one another at bases

of veins; outer margin consisting of small spherical cells.

Local distribution - Wori,' Bulo Beach, Manado Beach Hotel (floating
 fish cage net 200 m seaward) ; Depth : 0 m.
Distribution - Pan-(sub)tropical, Indonesia, the Philippines.

Specimens examined - REDW-201 / -229 / -330.

Family SIPHONOCILADACEAE
VIill Boergesenia Feldmann
Boergesehia forbesii (Harvey) J. Feldmann - (Plate 3: b)

Valonia ‘forbesii Harvey, 1860: 333; Weber-van Bosse, 1913: 59;
Weber-van Bosse, .1926: 81. | _ A

Boergesenia. forbesii- (Harvey) J. Feldmann, 1938 : 1503; Bdrgesen,
1948: 21;. Trono, 1968: 157; Trono and Ganzon-Fortes, 1988:
16; Verheij and Prud’homme van Reine, 1993: 416.

Thallus solitary or in a colony, d|st|nctly bright green, shiny,
club -shaped, filled wnth fluid, up to 2.1 cm tall and 0.7 cm wide (at

widest point); colony held together by small rhizoid-like -holdfast.

Local distribution - Likupang, Wori, Pulau Nain ; Depth : +1 to -3 m.




Distribution - Tropical and warm temperate Indian Ocean, tropical
Pacific .((Indonesia, the Philippines) and warm t‘emperate‘
Pacific. |

Specimens examined - REDW-68 / -199 / -245.

~ Family VALONIACEAE

IX Dictyosphaeria Decaisne ex Endlicher

Key to species of Dictyosphaeria from North Sulawesi :

la. Thallus saclike when young and ruptured when mature, mono--

stromatic, cell walls nontrabeculate ......... rerveerenn. D, cavernosa
1b.” Thallus solid, pseudoparenchymatous, cell wall with spinulose

trabeculae ................ ettt et D. versluysii
- Dictyosphaeria cavernosa (Forsskal) B@rgesen , (Plate 3: e)

- Dictyosphaeria cavernosa (Forsskal) BQrgeseh, 1932: 2; Trono, 1968:
157-158; Trono and Ganzon-Fortes, 1988: .18-19; Schneider
and Searles, 1991: 78. |

UIVa cavernosa Forsskal, 1775: 187. .

\(alo'nié fav_ulosa C. Agardh; 1822: 432; Weber-van Boése, 1926: .82.

Dictyosphaeria favulosa (C. Agardh) Decaisne ex Endlicher, 1843: 18;
Weber-van Bosse, 1913:63.
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Thallus green, to 2.2 cm in diemeter, consisting of a single
layer of large polygonal cells up to 1.2 mm broad; thallus saclike,

hollow, and spherical when young, rupturing when old.

Local distribution - Likupang, 0.5 km west of Murex, Tanjung  Pisok ; |

~ Depth : +1 to O m.
Distribution - Tropical ‘Indian” Ocean, trepical Pacific (Indonesia,
the Philippines), Mediterranean, Red Sea.
Specimens ‘examined - REDW-67 / -197 / -198 / 317.

Dictyosphaeria' versluysii Weber?van Bosse (Plate 3: f)

Dictyosphéeria' versluysii Weber-van Bosse; 1905: 144; Weber-van
Bosse, 1913: 64; Trono, 1968: 158.
Dictyosphaeria vanbosseae BWdrgesen, 1912: 256.

Dictyosphaeria setchellii B@rgesen, 1940: 12.

Thallus green, tov 9 mm in diameter, solid cushion composed of
polygonal cells meesuring 420 to 660 um in diameter,

‘pseudoparenchymatous (due to daughter cells maturing in meny

planes), cell’s inner walls with horizontally striated spinulose

trabeculae, tapered upward, measuring 60 to 75 um_lon}g.

Local distribution - Tanawangko, Murex, reef area 1 km nor_th of
Manado Beach Hotel ; Depth : 0 to -2 m.

Distribution - Pantropical.
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Specimens examined - REDW-94 / -95'/-146 /. -286.

X Valonia C. Agardh
Valonia aegagropila C. Agardh . (Plate 3: ¢)

Valonia aegagropila C. Agardh, 1822: 429; Weber¥van Bosse, 1913:
60-61; Weber-van Bosse, 1926: .81; B@rgesen, 1948: 21; Trono,
1968: 156; Trono and Ganzon-Fdrtes, 1988: 20.

Thallus green, pulvinate, composed of numerous subclavate
vesicles up to 5.2 mm long and 2.5 mm broad (measuring at broadest
point); branching irregular but predomi‘nantly terminal, often

obscured by lateral cohesion of adjacent vesicles; vesicles joined

laterally by hapteroid extensions of minute lenticular cells formed

at sporadic intervals along vesicle walls.

Local distribution - Likupang' ; Depth : +1 m.

Distribution - Tropical, Indian Ocean,. tropical Pacific (Indonesia, -
the Philippines). | |

Specimen examined - REDW-71.
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Xl Ventricaria Olsen and West
Ventricaria ventricosa (J. Agardh) Olsen and West ~ (Plate 3: d)

Valonia ventricosa J. Aga'rdh, 1887: 101; Weber-vah Bosse, 1913: 60:;
BQrgesen, 1948: 20; Egerod, 1952; 347; Trono, 1968: 155-156;
Trono and Ganzon-Fortes, 1988: 21.

Ventricaria ventricosa (J. Agardh) Olsen and West, 1988: 104.

Thallus composed of a single cell, unbranched, Vesiculate, to
2.4 cm in diameter, green in color; thallus wall shiny; attached by

hapteroid rhizoids arising from the base of the thallus.

Locél distribution - Murex, Manado Beach Hotel ; Depth : -2 m.‘
Distribution - Tropical Indian Ocean, Tropical Pacific (indonesia,
- the Philippines), Caribbéan (Virgin lIslands).
Specimens examined - REDW-147 / -191, | |
Remark - This genus is kept in the Family Valoniaceae ra_ther‘than in
the Family Siphonocladaceae. as placed tentatively by Olsen and

Wesf (1988) since thé taxonomic position of this genus is not

- yet validated.




Order DASYCLADALES
Family DASYCLADACEAE

X A_cetabularia Lamouroux

Acetabularia dentata Solm's-Laubach

Acetabularia dentata Solms-Laubach, 1895: 22-24; Yamada, 1934:
54-55; Trono and Ganzon-Fortes, 1988: 71-72.

Thallus ‘heavily calcified, up to 0.9 mm tall; cap flat to

slightly cupulate, up to 3.2 mm in diameter, composed of up to 32

sporangial rays laterally coherent by calcification; rays clubshaped

with distinctly apiculate tip; segments of corona superior 99 to 108
um long, longish-ovate, rounded-truncate to slightly emarginate,
with three hair scars; corona inferior slightly smaller, with outer

margin deeply bilobed or ‘sometimes trilobed.

Local distribution - Likupang, Manado Tua ; Depth : +1 to 0 m.

Distribution - Tropical Indian Ocean, tropical Pacific (Indonesia,
the Philippines).

- Specimens examined - REDW- 79 / -132.
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Xl Bornetella Munier-Chalmas
Key to species of Bornetel/a from North Sulawesi

1a.  Thallus'spherical ...l B. sphaerica
1b. Thallus not spherical ............................................. reeereernre e e e e seenenes 2
~2a. Central axis‘ constricted betWeen whorls of primary
branches, 1 to 2 aplanospprangia ‘born laterally on each

primary branch ..........oooimeeii e B. nitida

2b. Central axis not constricted between whorls of primary
branches, more than two aplanosp’orangia born Iéterally

on each primary branch ..., B. oligospora

Bornetella nitida Munier-Chalmas ex Sonder (Plate 3: g)

Bornetella nitida  Munier-Chalmas ex Sonder, 1880: 39; Weber-van |

Bosse, 1913: 89; Taylor,‘ 1966: 347; Coppejans and Prud’homme
van Reine, 1989b: 125-126. |

Thallus slightly calcified, subcylindrical, clavate, curved,

sometimes shortly stipitate, green in color, up to 3 cm high and 0.7

cm. broad; ce'ntrall‘ axis cylindrical extending almost entirely the

length of the frond, -‘constricted between whorls of primary

branches; primary branches bearing Iaterally- coherent and calcified

short capitate branches of up to 270 um broad (surface view and
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measured between parallel sides of the hexagons); one to two

aplanosporangia born laterally on primary branch.

* Local distribution - Tanéwangko, Kumu ; Depth : 0 to -2 m.

" Distribution - Tropical Indian Ocean, tropical Pacific (-Indonesié).

Specimens examined - REDW-92 / -307.

‘Remark - Specimens observed had immature gametangia.

Bornetella oligospora Solms-Laubach

Bornetella oligospora Solms-Laubach, 1892: 87; Weber-van Boésé,

1913: 89; Coppejans and Prud’homme van Reine, 1989a: 125.

Thallus morphologically resembling B. nitida_,‘ up to 2.2 cm high
and 0.5 cm broad; central axis not constricted between wh'orlsl‘ of
primary branches; primary branches bearing laterally coherent and
calcified short capitate branches of up to 180 um broad (surface
view and measured between parallel sides of hexagons); usually 3 to

4 aplanosporangia born laterally on each primary branch.

Local distribution - Manado Beach Hotel ; Depth : -2 m.

Distribution - Malay Archipelago.
Specimen examined - REDW-178.

Remark - Specimens observed had immature gametangia.




Bornetella sphaerica (Zanardini) Solms-Laubach (Plate 3: h).

Neomeris ?sphaerica Zanardini, 1878: 38.

Bornetella sphaerica (Zanardini) Solms-Laubach, 1892: 80; Weber-
van Bosse, 1913: 90; Taylor, 1966: 347. |

Bornetella ovalis Yamada, 1933: 277; Yamada, 1934: 51.

Thallus slightly calcified, spherical, up to'v1 cm in diameter,

green in color, central axis extending about half thé'length of frond

and bearing successive whorls of primary branches; primary

branches bearing short, capitate branches with inflated ends
measuring 240-600 um broad (surface view and measured between
parallel sides of hexagons), truncate, laterally coherent; two to four
spherical aplanosporangia born laterally on primary branch, 144-168

um in diameter
Local distribution - Tanawangko, Tanjung Pisok ; Depth : 0 m.
Distribution - Madagascar, Mauritius, Singapore, the Philippines,
Indonesia. ‘
Specimens examined - REDW-93 / -318.
- XIV Nedmeris Lamouroux

Key to species of Neomeris from North Sulawesi :

1a. Thallus with annulate appearance, decalcified sporangia

obloNg ..o eeeeee e eenens RT— N. annulata

44




1b. Thallus without annulate  appearance, decalcified sporangia

SPherical ....cococvevecvceceecereeeeeenn. ebessserrres s ensr s naeas N. vanbosseae

Neomeris annulata Dickie - (Plate 4: a)

Neomeris annulata Dickie, .18.74: 198; Weber-van Bosse, 1913 : 88- - |

89; Coppejans and Prud’homme van Reine, 1989b: 127-128.

Thallus calcified, subcylindrical, annulate in appearance, 3.3
cm tall and 0.3 cm broad, sometimes curved; erect simple axis with
many successive whorls  of primary branches beéring' at their
terminal end a stalked elongate sporahgium measuring 90-110 um in
diameter and 240-270 um long, and two branches of a second order,
sporangia strongly cal‘cifi_ed and.  cohering with groups of other

sporangia giving the annulate appearance of the frond. o
Local distribution - Manado Beach Hotel ; Depth : -2 m.
Distribution - Pantropical.

Specimen examined - REDW-179.

Neomeris vanbosseae Howe

Neomeris vanbosseae Howe, 1909;80; Weber-van Bosse, 1913: 88j _

Coppejans and Prud’homme van Reine, 1989b: 1275128.
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Thallus calbifie_d, subcylindricél to clavate, 2 cm tall 'and 0.3

cm broad, sometimes curved; erect simple axis with “many

successive whorls of primary branches bearing at their terminally end :

a stalked spherical sporangium measuring 130-140 pm in diarﬁe,tér:_

"and 180-190 um long, and two branches of a second order; sporangia
strongly calcified but free from each other thus Iacking the annulate

appearance of the frond.

Local distribution - Likupang, Murex ; Depth : +1 to 2 m.

' Distribution ‘7 Tropical Ihdian »Oceén,' tropical Pacific .(Indone's_iaf
the Philippines). “ R o IV

Specimens examined - REDW-80 / -144.
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Chapter 4

PHAEOPHYTA

The key to the genera of F_’h.a‘eop'hyta from North ,Sulawési

1a.

1b.

3a.

3b.

5a.
5b.

Frond of fan-shéped SEgMENtS .....ooveeeiicrenes eeeeas ..... [ 2 :

Frond not of fan-Shaped SegmMeNnts .i.cccoiiereeieieeeieenennns e 3

'2a. Medulla a single . layer with taller ¢ells and - cortex of

several layers of small cells arranged ih a tiers. .................

et e v e et Lobophora
2b. - Medulla 'aﬂmd. cortex_, not distict; two to several several

cells in thickness . ............. S s ervesssieenennnn P2CING
Frond flat, with strap-shaped branches —............ . Dictyota
Frond with disti‘rjct leaves, stem and bearing vesicles ... 4

4a. \Vesicles born on stalk attached to the axes ... Sa_rgassum
4b.  Vesicles Otherwise ..........oweeeweree. e SRR -
Vesicles born on the center of the leaves .................. | Turbinaria

Vesicles randomly imeresed in the frond ........... e Hormophysa
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Order DICTYOTALES
Family DICTYOTACEAE

1. Dictyota Lamouroux

‘Remarks - Unlike Dictyota species- collected from The Spermondé
Arch|pelago (Verheu and Prud’ homme van Reine, 1993), all Dictyota

~ specimens in my study have a single-layered medulla.

Key to species of Dictyota from North Sulawesi :°

~1'a. Fronds less than 2 mm broad branchmg irregularly subdicho-.
tomous; branches CEIVICOIN  “.oovviveeeeeereene. e e D. cervicornis

1b. Fronds more than 2 mm b'ro‘ad;- branching dichotomous to sub-
| - dichotomous; branches not Cervicorn ..., 2
2a. Fronds strap-éhaped,' margins bearing small teeth at
irregular intervals — .......... R SR D. ciliolata

2b  Midfronds broad and'tapéring toward the base and the
apices; margins smoot_h or with proliferations; fronds

dotted in appearance ... D. bartayresiana

‘» Dictyo'ta bartayresiana Lamouroux - A : A (Plate 4: b)y

Dictin‘a’bartayresiana Lamouroux, 1809a: 43; Weber-van Bosse,
- 1913: 182-183; JaasUhd;1977:" 515; ‘Allender and Kréft,v 1983:




112-114; Silva et al., 1987: 75; Farrant and“King, 1989: 375-
376 Verheij and Prud homme van Reine; 1993: 423- 424

D/ctyota bartayresii Lamouroux 1809b 331; Lawson and John 1987:
120. '

Thalli up to 9 cm long, not entangled fronds 1-2 mm Wlde at

. the aplces up to 25 4 mm wide at m|dfrond and tapering to 1-1.5

mm wide at the base; branching subdichotomous to dichotomous with

branch avngles more than 45° and‘rounded segments 0.6-20 mm long;

frond marglns smooth or prollferous aplces acute to obtuse. The o
‘plant is - characterized by |ts dotted appearance due to darkly

. pigmented cell inclusions.

Local distribution - Manado Beach ‘Hotel,' floating fish | cage mesh
200 m seaward (Manado Beach Hotel) : Depth : 0:to -2 m.

Distribution - Tropical Indian Ocean, troplcal Pacuflc Ocean
(Indonesia, the thppmes)

Specimens examined - REDW 184 | 336 / -337.

‘Remarks - Specimens were growing ;on wire mesh of an anchored and

floating fish cage. Specimens of North Sulaweei agree with the

description'by Allender and Kraft (1983) and Farrant and King .

(»198_9). Both acute and obtuse tips were observed. Jaasund

(1977) and Lawson and John (1987) reported that older plants

of D bartayreSIana have acute tips whlle the younger ones have

- obtuse tips. Spemmens from North SuIawesn differ from those

of the Spermonde Archipelago in that North Sutawesuanl.
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specrmens do not have spmy outgrowths on the surface of the '

frond

Dictyota cervicornis Sonder ex Kutzing

Dictyota cervicornis Sonder ex Kﬂtzing,}1859' 11; Jaasund,. 1977:
110; Silva et al., 1987; Lawson and John, 1987: 119 120;

Verheij and Prud homme van Reme 1993: 424

ThaII| up to 8 cm Iong, bushy and twrsted fronds Iess than 2

| _mm wrde basal fronds narrower than mrdfronds aplces generally

‘obtuse W|th a few acute ones; branchlng |rregularly subdrohotomous‘

" with angles more than’ 30° ‘and rounded branches often deeply curved

backward, frond margm smooth sometimes with tongue-like

projection.

Local distribution - Pulau Nain ; Depth : " 3m.

- Distribution - Tropical Indian Ocean, tropical Pacific (lndone3|a
| the Philippines), North Atlantlc Cuba. |
Specrmen Examined - _REDW-254.

Dictyota ciliolata Kiitzing o (Plate 4: c)

Dictyota ciliolata_,KL']tzing, 1859: 12; Jaasund, 1977: 76; Silva et al.,
1987: 75; ,Daws'on and John,.19,8.7’:'.__.1»22;4 Verheij and
“Prud’homme van Reine, 1993: 424.
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Thalus 5.5 cm long, sdlitary and twisted, V225 mm wide,
strap- shaped with obtuse to . subac"ute"tipS' branchlng regularly .
dlchotomous with angles wide and. ‘rounded, fronds - bearing small

‘acute teeth that occur at |rregular intervals; prollferatlon present

on the margin. of the frond

Locél.distribution'; Reef - area 1 km north of Manado Beach Hotel;
Depth : -2m , | _ _
Distribution - Tropical Indian Ocean_, tropicaI'Pvacific (Indonesia,
thé, PhilippineS), Atlantic (Venezuela).
Specimen examined - REDW-184‘ a.
Remarks - This North Sulawesian specimen fits the description ~of
| type three of the dentate chtyofa ‘s occuring in the Dar es

~ Salaam region (Jaasund, 1977).

ll. Lobophora J. Agardh
Lobophora variegata (Lamouroux) Womersley ' (Plate 4: d)

Lobophora - variegata (Lamouroux) ‘Womersley, 1967: 221; Allender
and Kraft, 1983: 81-83; Lawson and John, 1987: 127; Silva et
al., 1987: 77, Womérsley, 1987: 253; Farrant and King, 1989:
393 394; Verhelj and Prud’homme van Reine, 1993 426.

chtyota var/egata Lamouroux 1809: 40. |

Zonaria variegata (Lamouroux) C: Agardh, 1817:'XX; Weber-van Bosse,
1913: 175, 178; Weber-van Bosse, 1926: 99. o




Gymnosorus variegatus (Lamouroux) J. Agardh, 1894: 11.

Pocockiella variegata (Lamouroux) Papenfuss, 1943: 467.

Lobophora nigrescens Sonder 1845: 50.

Pococklella n/grescens (Sonder) Papenfuss 1943 467.

" Plants prostrate or erect,‘ flabellate'and' sometimes splitting

into several lobes or consisting of somewhat smaller overlapping

segments, 48-58 mm thick, fronds with medullary cells in regular

tiers with the central layer of cells Iérger ‘and colorless; thalli

consisting five céll layers, with cells of the central layer 30-36mm -

taller than those of the surrounding cells.

Local distribution - Ma_mado Tua, Reef area 1 km north of Manado
~ Beach Hotel, Bunaken - ‘Depth : -2 to -12 m. = J

Distribution - Tropical and temperate regions.

Specimens examined - REDW-50./ -51-/ -189 / -260.

“Il. Padina Adanson.

‘Remarks -,‘AThe North Sulawesian species of Padina show 'the‘same | ~
pattern of marginal inrollihg as those reportéd in The Spermonde
| Archlpelago (Verheu and Prud’homme van Reine, 1993) -i.e. marginal -
inrolling is not towards the side bearing the sporangla but away
'from that side. Therefore, they are not in agreement with the

description ofVAIIender and Kraft (1983) and Farrant and King

(1989). To avoid confusion, | consider the inner (lower) surface to
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be the site towards which the ma"rginal inrolling occurs, and vice

1a. Fronds two cell layers thick throughout the thallus, sporangia
| with indusium .............. }. P. japonica
1b. Frbnds two cell layers thick throughout' the thallus, sporangia
 WIthOUE INAUSIUM e ereereennereseae s e e e nes 2.
2a. Sporangia on upper surface in concentric lines bordered
on each side by' hair bands that alternate on uppér and.

lower surface, sporangia regions separated from each

other by a sterile zovne .......................... S P. australis

2b. Sporahgia on upper surface in concehtric lines vbor‘dered

Von. each side by hair bands that are'only on the upper

surface, sporangial | regions not separated frofn “each

other by a sterile zone ... R P. tenuis

Padina australis Hauck o (Plate t/t:‘f)

versa.

Key to species-of Padina from North Sulawesi :

Padina australis Hauck, 1887:"44; Weber-van Bosse, 1913: 179-,18'0_;

. Weber-van Bosse, 1926: 100; Allender and Kraft, 1983: 85-86;
- Silva et al., 1987: 77; Lawson and John, 1987: 128; Farrant and

King, 1989: 388; Verheij and Prud’homme van Reine, 1993: 428.
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Thalli stipitate, light brown, 1.8-8 cm tall; fronds 2-10 cm
broad, broadly flabellate  often splitting into several lobes,

moderately to heavily calcified on lower -(innér) surface and slightly

on the upper (outer) surface, distromatic throughout; with

cohspicuous hairs on both surfaces; hair bands alternate on the upper

“(outer) and lower (inner) surfaces so that the narrower sporangiél
zones are separated from each other by wid_er‘s'terile zones,
sporangia occur on the upper (outer) surface of the thallus, without

indusium.

Local distribution - Manad_o4 Tua, Likupang, Tanjung Pisok, Batlj
| Putih ; Depth : + 110 - 1 m. o

Distribution - Tropical and warm temperat‘e‘ Indian Ocean 'and—-Pacific _

Ocean (Indohesia, the Philippines), Tropical west Africa_.

Specimens éxamined - REDW-76 / -126 / -320 / -341 .
_ Padina japonica Yamada

Padina japonica Yamada, 1931a: 69; Trono and Ganzon-For‘tes,“1 987-:'
64. | ‘

Thalli stipitate, light brown, to. 1.4 cm tali; fronds 'flabellate,

to 1.2 cm broad, moderétely calcified on lower (inner) surface and

- slightly calcified on the upper (outer) surface, distromatic

thro_Ughout; -cells in longitudinal sections not corresponding/not

lined-up with each other, smaller square-shaped cells on the outer
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| 'surface and bigger rectangularly shaped cells on the inner surface‘

sporangia covered with mdusmm hairs absent

Local distribution - Tanawangko ; Depth : 0 m. | | |
Distribution - Japan, Micronesia, Luzon (South China Sea and Pacific
Ocean). . | ‘

Specimens examined - REDW-99 /‘-108._

Padina tenuis Borry de Saint-Vincent _ (Plate '4: ‘e).

- Padina tenuis Bory de Saint-Vincent, 1827: 590; Womer'sleyahd
Bailey, 1970: 292; Allender and Kraft, 1983:,83; Farrant and
King, 1989: 390-391; Verheij and Prud’homie van Reine,
1993: 429. | R

. Thalli stipitate light 'brown to 4 cm tall; fronds up t0' 5 crh

broad - and often splitting into several Iobes calcmcatlon on both,‘ :
~ surfaces but more heaVIIy on the inner surface than on the outer one, .
distromatic throughout outer surface cells smaller than- the mner»__""

ones; sporangia wnthout indusium born on the upper surface manyJ_.

hairs apparent on the ‘outer’ thallus margln while scarce anng the

thallus; halrs occur only on the outer surface.

Local distribution - Manado Beach Hotel ; Depth : -2 m.

Distribution - Tropical and warm temperate: Indian - Ocean ahd Pacific.

Ocean (Indonesia, Solomon Islands).

Specimen examined - REDW-185.
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Order FUCALES |
Family CYSTOSEIRACEAE

V. Horrhophysa Katzing . |
| HorMophysé cun}eiformis' (Gmelin) Silva‘ o (PIafe 5: é)

Hormophysa quneifbrmié. (Gmelin) .Silva-etal.,' 1987: 81, 130; Verheij .
and Prud’homme van Reine, 1993: 431. -

Fucus cuneiformis. Gmelin, 1792: 1389.

Cystoseira triqdetra C. Agardh, 1820: 61.

| Hormophysa'triqUetra (C. Agérdh) Kutzing, 1843: 359; Pépenfuss,

1967: 42-47; Womersley,'1987: 356; Trono, Jr. and .Ganzon-

Fortes, 1988 101’. o | -

‘Thallus erect,,bushy,- up to 20 cm tall, yellowish to dark'b'rqwn*
in color; irregulaﬂy.branched; branches with terete a;(e_s," bearing
short stipitate leaf-like segmenfs that arranged ‘:vtriqq'etro.u:sly';
triquetrous segments dentate along the margin, »w,i'th ovate
cryptostomata scatteredly present’ on both surfaces; v_esible_s |
immersed in the frond and commonly_ occur in the ultimafe bfanches; E

receptacles absent.

Local distribution - Mohiet ; Depth : -3 m.




Distribution - Tropical ahd warm temperate Indo-Paciﬁc (Ind'onesia,
the Philippines, Japan). '
~ Specimen examined - REDW-268."

Family SARGASSACEAE
V. Sargassum C. Agardh
Sargassum turbinarioides Grunow | (Plate 5: b)

Sargassum- turbinarioides Grunpw, 1915: 395; Pham-Hoang, 1967:
304; Trono Jr., 1992: 66.

Thallus I‘arge, up to 25 cm tall, attéched by a small discoid
holdfast; stem short, .partlyvsmooth and slightly'warty; primary
branches mostly terete and smooth, irregularly and alternately
branched; leaves stiff, 11 mm long and 8 mm wide, without midrib,
| cryptostomata scattered and very apparent, margin coarsely serrate
arranged in double rows, distal third “turbinaroid”; réceptacles
terete and occasionally dentate along margin, shortly stipitate,
simple or branched; vesiéles up to 10 mm long and 5 mm wide,
shortly stipitate, with coronal leaf or with a row of coarse teeth on

distal third.

Local distribution - Moniet ; Depth : -3 m.
Distribution - Indonesia, the Philippines.

Specimen examined - REDW-273.
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Remark - Sargassum turbinarioides from North Sulawesi is a newly

recorded species for Indonesia
VI. Turbinaria Lamouroux
Key to species of Turbinaria from North Sulawesi :

1la. Leaves much longer than broad and triangular in top view

..................... TNy DY ='o.7 /(= ¢ -

T o e —— —— erereereraenn 2

2a. leaves large (more than 15 mm wide); margin of leaves

fully dentate, with a crown of coarse erect teeth in the

centre of the [eaves .......cc.ccoevveverneeen. eeteeeennereeereaens T. ornata

2b. Leaves small (less than 6 mm wide); margin of leaves
fully or partly dentate, inflated by small vesicle ............

oo e et ostesas et ee s seea s st esetar e e e rnens e rares T. conoides

" Turbinaria conoides (J. Agardh) Kitzing

Turbinaria' conoides (J. Agardh) Kitzing, .1860:24; Weber-van Bosse,
1913: 148; Weber - van Bosse, 1926: 98; Silva et al., 1987: 88;
Trono and Ganzon-Fortes, 1988: 103-104; Verheij and
Prud’homme van Reine, 1993: 434. |

Turbinaria vulgaris J Agardh var. conoides J. Agardh, 1948: 267.
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| Thalli erect, unbranched, up to 10 cm tall, dark brown in color;
leaves usually less than 8 mm long and 5 mm broad, sharply

turbinate, inflated- by small vesicle, "irregularl-y triangular in top

view, the edges sharply dentate, the ridges obtuse and edentate; the

stalk slender and terete; clustered receptacles attached near the

base of the stalk.

Local distribution - Murex, Moniet ; Depth : -3 to -13 m.

Distribution - Tropical and warm temperate Indian Ocean and
western Pacific (Indonesia, China, western and eastern
Australia).

~ Specimens examined - REDW-196 / -272.
Turbinaria decurrens Bory de Saint-Vincent (Plate 5: d)

Turbinaria decurrens Bory de saint-Vincent, 1828: 119; Weber-van

Bosse, 1913: 149; Silva et al, 1987: 89; Trono and Ganzon-

Fortes, 1988: 104-106; Verheij and Prud’homme van Reine,

1993: 434.

Thalli erect, unbranched or brahched, tough, 10.5 cm tall, dark
brown in color, énd with branched holdfast. Special characteristic
of this species is the triangular shape of .the leaves in top view.
Leaves somewhat fleshy, to ‘1.5 cm long and 1.2 cm wide,
obp'yramidal in; lateral view on a very short terete stalk, concave

except where small inflated vesicle present in the middle of the

| leaf, margins dentate; the marginal ridges extending to the angles of

59




the terminal blades and finely toothed; receptaculaf branches 0.9

mm long and attached to the base of the leaf at the stalk.

Local distribution - Tanawangko, Moniet, Batu Putih: Depth: 0 to -3m.
" Distribution - Tropical Pacific. ‘

Specimens examined - REDW-110 / -274 / -350.
Turbinaria ornata (Turner) J. Agardh | (Plate 5: c)

Turbinaria ornata (Turner) J. Agardh, 1848: 266; Weber-van Bosse,
1913: 149; Silva et al., 1987: 89; Trono and Ganzon-Fortes,
1988: 107-109; Verheij and Prud’homme van Reine, 1993: 434.

Fucus turbinatus Linnaeus var. ornatus Turner, 1808: 50.

Thalli erect, to 13.5 cm tall, simple or branched, dark brde in
color, and with branched holdfast; leaves coarse and firm, 1.5-2.0
cm long and 0.8-1.7 cm wide, with a smooth terete stalk that tapers
basally; distal marginal leaves expanded, distinctly thiék,‘ soméwhat
rounded-triangular in surface view, the margin with several
- prominent teeth of 1-2.5 mm long, centre of the leaves concave and
croWhed with coarse erect teeth; receptacular branches 1 cm long,
racemose, with lateral branchlets irregularly forked, attached about

one-third the distance from the base of the leaf stalks.

Local distribution - Biaro Island, Tanawangko, Moniet, Kumu, Batu

Putih ; Dept‘h :0mto -4 m.
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Distribution - Tropical eastern Indian Ocean, tropical western

Pacific Ocean (Indonesia, the Philippines).
Specimens examined - REDW-20 / -109 / -275 / -299 / -349.




] Chapter 5

RHODOPHYTA

Key to genera of Rhodophyta from North Sulawesi :

- 1a.
1b.

3a.

~ 3b.

ba.

5b.

- Ta.
7b.

Thallus calcified ........coov.... eeeeeeeesees oo ee e oo e >
THEIUS NOt GAIGHIET v S 3
2a. Thallus amorphous or flattened fan- shaped ........ ...... 4
2b.. ThaIIus terete or strap -like ... ....... rervereeieneee D
Thallus foliose ............ S S — 6
, ThaIIus fllamentous terete to compressed or flattened 7

4a. Thallus erect, dark cream and shapeless verrucose when

fresh o, e Tltanophora ,

4b. Thallus prostrate and encrustlng, attached to substratum |

- by rhizoids arising from under surface e Peyssonnella
Thallus rigid, branches with dlstlnct whorklns of ‘projecting‘
assimillatoryvf‘ilaments e ............ Actinotrichia
THAIIUS ONEIWISE .. T -

fa. ThaIIus with midrib, branches blade - like, lanceolate

forming rosettes ................. e rererere e e e e e e e e .... Amansia
6b.  Thallus Otherwise ..............coeeeeees [TV 9
Thallus polysiphonous ................ S TR e 10

Thallus not DOIYSIPRONOUS  <evvvtvrerreeeeeeees e etere ettt asreaeas 11
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9a.

9b.

11a.
11b.

13a.

13b.

15a.
15b.

8a. Cortical cells firmly Iatérally attached', .tetrasporophyte A

‘_.and gametophyte _terete or strap-shaped ‘and ‘branched
e eieeeee ettt e e arararasaranerean et e eerererereeennenn Galaxaura

8b. Cortical cells not laterally attached, tetrasporophyte

filamentous, gametophyte terete and branched ....................
......................................................................................... 'Tn'clleocarpa
Frond strap-shaped .........cccooc....... ST ...... Rhodymenia

Frond highly proliferated,.medulla with large stellate'gangli‘év

like cells ......ouummemiie, etereereereeeeere et eereananan e Halymenia

10a. Polysiphonous axes without cortification.... Tolypiocladia '

10b. Polysiphonous axes with cortifications ................. e 12
Thallus not denticulated ............coeeuveenee. [ et 13
‘Frond denticulated .......ccceeeeeeveeeeeeeeeeenennn eeeeeeetesteeearennaben SO 14

123._ Frond with spiniform - branchlets, ultimate- branchlets ',

Sharply SPINOSE .......cooviveurriesienisisnseissesssssnssseas vAcénth'ophofa

12b. Frond 'without Spiniform' branchlets, uItimate _branZCIets'

~with distinct apical depression ............. e Léurencia
Frond strbngly compressed, apices of branches recurved- creviennenns
eeeeeeeesemeeeemeeeeeeeen SR : ................ Portieria

Frond terete to somewhat compressed, apices of branches not

[ECUNVEA  ooevevesieeeesessesseeesesssssseees S SO e 15

14a. Frond compressed, denticulations with denselyvrh'izoidal

AXES .eerrreenns eereseeeesse e ss st et eeeeeemmeeeeeens Betaphycus -

14b. Frond terete to somewhat compressed, -denticulations

lacking densely rhizoidal axes ..............ccceveee Kappaphycus
Frond siender ANA BUSNY ... Hypnea

Frond coarse and bushy e eereereeee e eetaeas 16

63




64

16a. Main axes- slmallver (up to 1 mfn -in diametér)!,, with
distinct horizontal stolon ..... S PR Gelidiella
16b. Main axes larger (more than 1 mm in diameter), without

stolon ............. eeeeetetaeeteteta—eteeteeaaerernans rereeeenresesrannaenaas Gracilaria

Order CERAMIALES
Family RHODOMELACEAE

I. Acanthophora Lamouroux
Acanthophora spicifera (Vahl) B@rgesen (Plate 6: a)

Fucus spiciferus Vahl, 1802: 44. . B

Acanthdp'hora_ spicifera  (Vahl) B@rgeéén, 1910: 2011; ,Webe'r-van
Bosse, 1923: 347; Weber-van Bossé, 1926: 127 Corderd,"1981:
189; Cribb, 1983: Tseng, 1983: 142:143; 105;- Lawson and
John, 1987: 297; Silva et al, 1987: 60; Trono and Ganzon-
Fortes, 1988: 183-184;_ Verheij and Pr'ud'homme:'*\'/ah-_'Reiné;
1993: 444, o

Fucus acanfhophorus Lamouroux, 1805: ',51 .

Acénthophora thierryi Lamohroux,.,1813: '1.32.

Acanthophora orientalis J. Aga_rdh, 1863: 820.

Thalluvs.lax, uAp to 8 cm tall, sparsely 'irr.egulérly branched;
main axes and branches terete and attenuate'distally; main axis

conspicuous, smooth (without spines), measuring 1 mm in- diameter



" at the base, middle and Lipper parts of thallus long and sbmewhat;

' aréuate; determinate branches short, up to 2 mm long and dense in

upper pérts, covered with spine-like- branchlets;. cystoca'rps'

somewhat ‘stipitate,  urn-shaped, arising in -axils of the spine-like

branchlets.

Local - Distribution - Wori, floating cage mesh 200 m seaward |
(Manado Beach Hotel) ; Depth : O m.> , |

Distribution - Indo-Pacific (Indonesia, the Philippines), Mariana
Islands, Japan, Caribbean. | o

Specimens examined. - REDW-2OS/ -335.

Il. Amansia Lamouroux

Amansia glomerata C. Agardh i : . (Plate 6: b)

| AmanSIa glomerata C. Agardh, 1822 194 Weber -van. Bosse 1923:'
| 369; Cordero, 1981: 192;. Cribb, 1983: 106: Tseng, 1083: 142- '
| 143 Silva et al., 1987..61, Trono and Ganzon- Fortes 1988:

184-185; Verheij and Prud'homme van Relne, 1993. 444,

‘Thallus erect, up to 2 cm tall, purplish red, blades foliose and
radiating from very short stipe in a "rosette" manner; ,blade‘s
lanceolate and with somewhat inrolled apical margins, measuring

1.5-4 mm broad, margin pr_bliferated, midrib_s'présent but
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disappearing distally, distromatic except at the r,nidrib;' blade cells

elongated and transversely arranged in alternate rows. -

- Local distribution- - Bulo 'Be‘a,ch, f_Ic-)ating. fish cage ‘mesh ‘200‘m-
seaward (Manadd Beach Hot”e|)'». ;‘ Depth : 0 m. |
Distribution - Indo - Pacific (Indonesia, the Philippines), Japan,
Galapagos Archipelago, Mediterranean. |

‘Specimens examined - REDW-220/ -328.

ll. Laurencia Lamouroux
Key to the species of Laurencia from North Sulawesi :

1a. Fronds, even when youAng., dehselylcovered with wa_'r_t-like )
ultimate branchlets......... _— ................... L. papillosa -
1. NOLBS ADOVE v e 2
25. - Secondary pit‘connections'absent ‘be'tween cortical celis;
tetrasporangial afrangemént of the rigHt - angle type
........... L. cartilaginea
?.b. Secondary pit cbnnections present ’jbetwee_n cbrtical
cells; tetrasporangiaiiA arrangement: of the par‘allel type
3a. CQrticaI ,cells not elongated'_ radially and. not p‘élisade

L. flexilis

| 3b.  Cortical Cells PAlISAdE r..rvrreeveereseerecseerecssinsersscnre woii L obtusa




1

~ Laurencia cartilaginea Yamadav . (Plate 6: ¢

" Laurencia cartilaginea. Yamada, 1931b: 230; VCbrdero, 1981: 206; '
| Silva et al., 1987:‘65; Trono and -Ganzon-Fortes, 1988: 188-

. 189; Verheij a'nd Prud’homme van Reine,_Av1'993: 446. :

 Thallus éréct, cartilaginous, terete to.'slig'htly'sub‘compr'ess'ed.

at the upper portion, purplish red, up to 9 cm tail, densely

alternately branched; main axis up to 1 mm- in di'amet'erv; branches

and ‘,ultimate‘ branchlets paniculate; medullary cell Withou_t_

" lenticular thickenings; cortical cells not ~protruding, angular‘.;.t'o
cuboidal and not palisade in trané\'/erse‘ section, secondary pit
| connections absent; tetrasporangial arrangement of the righf—angle

type.

Loc_:él distribution - Nain I.slvand ; Depth : -3 m. |
V.Dist'ri'bution - Indo = Pacific (Indonesia, the Philippines), t_rqbical :
and warm temperate Pa'c-ific‘(\vJ‘apah; ‘Sin‘gépore, Caroline
Islands, Hawaiian Archipelago). | o

Specimen examined - REDW-253.

o Ladrencia' flexilis Setchell

Laurencia flexilis Setchell, 1926: 101; BQrgesen, 194»5: 56-58;
BQrgeseh, 1952: 66-67; B@rgesen, 1953: 55; B@rgese'n,' 1954: |
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46-47; Baissac et al, 1962: 262; 'Hbdgk_in and Michel, 1963:
131; Isaac,‘ 1967:. 81; Cribb,1983': 118-119{ Tseng, 1983:‘150-
151; Tfono and Ganzon-Fortes, 1988: 189-190. |

Thallus erect, 'rigid and cartilaginous,' terete, dark purple to

nearly black in color, up to 7 cm tall, -irreguiarly, alternately,

oppositely or subverticillately branched; main axis 0.6 - 1.0 mm in_'
diameter; branches near the end of the thallus forming a pyramidal -

form; ultimate branchlets closely arranged and corymbose upwards, '

vsim'ple"or divided, clavate,' truncate at apices; medullary cells

without lenticular thickenings; cortic_:al' cells not ,,'protruding,
cuboidal to somewhat rounded in transverse section, _secoh)dary pit

connections present; tetrasporangial arrangement'- of the parallel

type.

- Local distribution - Wori,‘ Bulo Beach ; O m.

Distribution : Indo - wes{ Pacific Ocean (Indon'esia,' the‘_PhiI_ippinéé),,

 China. | N
Specimens examined - R-207/ -221/ -222/ -226/ -227. .-

- Remarks - L. flexilis is a newly recorded species for Indonesia and "

is the most common species of Laurencia found in this study.
Laurencia obtusa (Hudson) Lamouroux

Fucus obtusus Hudson, 1778: 586. _
Laurencia obtusa (Hudson) Lamouroux, 1813: 130; Weber-van

Bosse, 1923: 341; Yamada, 1'931b: 222; Cordero, 1{981:‘211-;



Cribb, 1983: 152-1_53; Trono and Ganzon-Fortes, 1988: '190-
191; Silva et al., 1987: 66; Lawson and John, 1987:_ '32'0;
Verheij and Prud'homme van Reine, 1993: 447. |

Thallus erect, fleshy, terete, generally'purplish pink, .up to 10

' em tall, alternately, oppositely, or subverticillately branched; main

axis 1 mm in diameter; ultimate branchlets clavate or obtuse,

. slightly constricted at the base; medullary cells without lenticular

~ thickenings; cortical cells not protruding, cuboidal to slomewhat-

rounded in transverse sectlon secondary pit connections present

tetrasporanglal arrangement of parallel type

'~ Local distribution - Bangga Island, Nain Island ; Depth : -3 to -8 m.

Distribution - Indo-Pacific (Indonesia, the Philippine‘s), Atlantic |
Ocean, Mediterranean.. A | o

~ Specimens examined - REDW-33/ -236 A.

Laurencia papillosa (C. Agardh) Greville (Plate 6: d)

Chondria ‘papillosus C. Agardh, 1822 344.
Laurencia papillosa (C. Agardh) Greville, 1830: LII; Weber-van Bosse,

1923: 344; Weber-van Bosse, 1926: 126; Yamada, 1931: 190; )

Cordero, 1981: 215; Silva et al., 1987' 67; Lawson and John,

1987: 320; Trono and Ganzon- Fortes 1988: 191- 193 Verheu.

and Prud homme van Relne 1993 447
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Thalli cartilégindus, terete, dark brbwn to purple, up to 8.5 cm
tall, irregularly alternately branched from all directions to
'sUboppositer or subverticillately branched, densely covered with

- wart-like ultimate branchlets even when young; main axis 15 mm in

diameter; ,{b'ranches" slightly attenuate; ultimate. branchlets wart-"

like, numerous (except in the lower part), truncate ; n_iedullary cells
~ without lenticular thickenings; cortical cells not p‘rotruding,
elongated radiallvy and palisade in transverse section, se'.condary pi‘t
connections absent; tetrasporangial arrangement of the right-angle

type.

Local distribution - Bangga Island, Biaro Island, Nain Island, floating
fish Cage mesh 200 m seaward (Manado Hotel Beach).;. L
Depth: +1to 8 m.

 Distribution - Tropical and warm temperate Indian Ocean, ‘Indo- |

| Pacific (Indonesia, ‘the Philippines), tropicéi'and warm

| ~ temperate Pacific, Atlantic Ocean, Medit.ervr’anean,gCaribbean.‘

Specimens examined - REDW-16/ -37/ - 236/ -327.

IV. Tolypiocladia Schmitz

Tolypiocladia sp. . ~ (Plate 9: e)

Local distribution - Floating fish cage mesh 200 m seaward (Manado
~~ Beach Hotel) ; Depth : 0 m. .
Specimen examined - REDW-206.
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* Order GELIDIALES
~ Family GELIDIACEAE

V. Gelidiella J. Feldmann and Hamel =
'G‘?”die//ai acerosa (Forsskal) J. Feldmann and Hamel (Plate 6: e)

‘Fucus - acerosus Forsskal 1775 190 L , : .
Gel/dlella acerosa‘ (Forsskal) J. Feldmann . and Hamel 1934' 5.33' ,
Cordero 1981: 70 Crrbb 1983 29 Tseng, 1983 64 -65; Trono
and ‘Ganzon- Fortes 1988: 128129 Verheu and Prudhomme’
van Reine, 1993: 455. | BEEEE
o Fucus I‘IgIdUS Vahl,. 1802 46.
v' , Sphaerococcus rrg/dus C. Agardh 1822: 285 ,
. Gelidium rlgldus (C Agardh) Greville, 1830: LVII
i Fucus spmaeform/s Lamouroux, 1805: 77. ‘

Ge/rdlum spm/forme (Lamouroux) Lamouroux 1813 129

ThaIIus cartrlagrnous toug"h -and Wiry, -loosely mat'ted 'terer:e‘ R
‘ _,to very slrghtly compressed up to. 0.8 mm broad and 4.5 cm tall,
|rreguIarIy and often unrlaterally branched branches erect or
' arcuate arrsmg from basal prostrate branches terete and slrghtly»'»
.- compressed drstally, bearlng prnnately or subopposrtely branchlets

branchlets terete, srmple or branched taperrng towards aplces \' -

o medulla of Iarger eIongated cells in transverse section, gradrng to .

smaller rounded inner. cortrcal ceIIs and much smaller eIongated'

- outer cortical cells.
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Local distribution - Wori ; Depth : 0 m. |
Distribution - Tropical and warm temperate seas all over the world.

Specimen examined - REDW-206.

Order GIGARTINALES
Family GRACILARIACEAE

VI. Gracilaria Greville |
Key to the species of Gracilaria from North Sulawesi :

1a. 'Fronds at least partly prostrate, segmented throughout
.......... S OO SRS RRVRPINORR C A - (s.0 (/- |

1b.  Fronds erect, not segmented ........ccccev e, JUT - 2
2a. Branches slender, less than 1.5 mm in diameter
s SO G. coronopifolia

2b. Branches coarse, more than 1.5 mm diameter... G. arcuata

Gracilaria arcuata Zanardini (Plate 6: f)

Gracilaria arcuata Zanardini, 1858: 265; Weber-van Bosse, 1928:
429; Cordero, 1981:124; Cribb, 1983: 57; Tseng, 1983: 102-
103; Silva et al., 1987: 40; Abbott, 1988: 153; Trono and



Ganzon-Fortes, 1988: 164-165; Verheij and Prud'homme van
Reine, 1993: 457-458.

Thallus erect, cartilaginous, thick and fleshy, terete to
somewhat compressed, purplish red, alternately, dichotomously or
more often unilaterally branched especiélly at -the primary and
| secondary axes; main axés frequently curved and wider than lateral

branches, somewhat compressed, measuring 3 mm wide; lateral

branches terete, bearihg short arcuate branchlets; branchiets

attenuate upwards resulting in acute apices; transition from-

medulla -to cortex abrupt.

Local distribution - Nain Island ; Depth : -3 m.
Distribution - Indo - Pacific (Indonesia, the Philippines), tropical
and warm temperate Pacific (Japan, Taiwan), Caribbean.

Specimen examined - REDW-240.
Gracilaria coronopifolia J. Agardh (Plate 7: a)

Gracilaria coronopifolia J. Agardh, 1852: 592; Cordero, 1981: 127;
‘Tseng, 1983: 104-105; Silva et al.', 1987: 41, Trono and
Ganzon-Fortes, 1988: 166-167; | Verheij and Prud'homme van
Reine, 1993: 458.

Gracilaria lichenoides (LamoUroux) Greville forma coronopifolia

J. Agardh, 1848: 37; Zaneveld, 1956: 39.
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“Thallus erect, cartileginous, ‘slender, loosely entangled' ‘terete,
“up to 1 mm in diameter and up to- 9 mm tall, purple to greenlsh'
brown, |rregu|ar|y dlchotomously branched branchlng numerous at
‘the upper part of the thallus, up to six orders, dlvarrcate, branches

tapering upward; terminal portion often bifurcate; transition from

medulla to cortex gradual.

Local distribution - Manado Tua, Tanjung Pisok ; Depth :4 0 m.
Distribution - ‘_Tropical Pacific (Indonesia, 'the Philippines, Hawaiian
Archipelago). | o o

‘Specimens examined - REDW-137/ -324.

Gracilaria salicornia (C. Agardh) Dawson | " (Plate 7: b)

Sphaerecoccus salicornia C. AgardAh 1820: pl. VIII  A

CorallopSIs salicornia (C. Agardh) Greville, 1830 LIII; Weber -van

 Bosse, 1928: 432. o

Graci/aria salicornia (C Agardh) DaWson 1'954" 4;' Cordere,. 1981:

©132; Tseng, 1983: 108-109; S|Iva ot al, 1987: ‘43'~‘Abbotvf
1988 142; Trono and Ganzon Fortes 1988: 171- 172 Verheu
and Prud homme van Reine, 1993: 458. |

' Grac:lar/a crassa Harvey ex J. Agardh, 1876: 417

Thallus ‘partly prostrate, partly erect, cartilagihous, fleshy,
',terete.to compressed, up to 8 cm ‘tall, brownish green, segmented
| throughout, dichotomously to trichotomously: branched; branching

-apically; ‘segments terete, subclavate to- clavate, up to 3 mm wide at



the widest point, inflated at the tips and constricted at the base;

transition from medulla .to cortex gradual..

Local distribution - Likupang, Manado Tua, Tanjung Pisok ; +1 to 0 m.
Distribution - Indo-Pacific (Indonesia, the Philippines).

Specimens examined - REDW-66/ -122/ -323.

Family GYMNOPHOEACEAE
VIl. Titanophora (J. Agardh) J. Feldmann
Titanophora weberae Bdrgesen (Plate 7: c,d)

Titanophora weberae B@rgesen, 1943: 39; Cordero, 1981: 118; Silva
etal., 1987: 40; Trono and Ganzon-Fortes, 1988: 180; Verheij
and Prud’homme van Reine, 1993: 459. ‘

Thallus highly calcifiéd, slimy and softly cartilaginous after
decalcification, dark cream and shapeless verrucose when fresh,. dull
pinkish and bladed with somewhat bumpy surface when dried,
attached by a small discoid holdfast, shortly stipitate supporting
main blade, up to 9 cm tall; main blade irregularly Iéterally
branched, rhargins and surface proliferated; prol.iferations of knob-
like shape on surface and of highly proliferated ultimate branchlets,
With blunt tips; rhedullary cells of densely packed filaments; cortex

-of short subdichotomous filaments.
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Local distribution - Kumu ; Depth .2 m.
Distribution - Indo - Pacific (Indonesia, the Philippines), trbpic_:al-
and warm'temper‘avte Pacific (Japan, Mauritius, Solomon
Islandé). | | | |

- Spe'cime'n 'eXami'ned»- REDW-311. -

Family HALYMENIACEAE
VIIl. Halymenia C. Agardh
Halymenia Akdurvillaei Bory de Saint-Vincent (Plate 7: f)

Halymenia durvillaei Bory de Saint-Vincent, 1828: 180; Weber-van
B_ossé; 1921:-232:" Cordero, 1981: 111; Cribb, 1983: 54; Silva
et al, 1987: 30; Trono and Ganzon-Fortes, 1988: 149-150;
Verheij and Prud'homme van Reine, 1993: 460-461. |

Thallué foliaceous, softly Cartilaginéus, purplish -red in_cblor,
attached by a small discoid holdfast, shortly stibitate‘ supporting up
to three main blades, margin serrate, up to 14.cm tall; main blades

~ with numerous lateral proliferations or ultimate .branchlets,'
occasionally proliferated on both surfaceé, alternately to pinnately
'branched“i‘n one plane; branches deéreasing in width. distally; axils -

ro'uhd;ﬂ ultimate branchlets slender,. linear and with acuminat_é tips;

medullary cells of Jdose filaments, with' large stellate ganglia cells




_present; cor,tex of elongated cells decreasing in size towards the
surface. | |

Local distribution - Murex ; Depth : -2 m.

.Distri.bution - Indo - Pacific (Indonesia, the Philippines), Papua New

Guinea. |

- Specimen examined - REDW-2586.

- Family HYPNEACEAE
IX. Hypnea Lamouroux

Key to the .species of Hypnea frbm‘ North Sulawesi :

1a. Main axes distinctivelyldifferent from branches, up to 1 mm in

diar"neter;~ branches densely covered with spine-like- branclhl_ets :

Cebtteteteeerateaetiaer s ertaet bt assa Aottt s asaee et ae s e east et e s e as A s s et arasbeaetesetarasans H. spinella

1b. Main axes not distinctively different from branches; up to

1.5 mm broad; branches bearing"' stubby and .spinoée branchlets

Hypnea pannosa J. Agardh _' | ) (Plate 7: e)

: Hypnea pannosa J. Agardh, 1847: ‘1_4; Weber-van Bosse, 1928: 455;
Cribb, 1983: 59; Silva et al, 1987: 50; Tseng, 1988: 100-
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-101; Trono - and Ganzon-Fortes,‘_;19_88: 178; Verheij and .
Prudhomme van Reine, 1993. | o
/ThaIIUS pufplish in color, terete to someWhatcolmpressed, up
to 4 cm tall, ifregUIarIy alternateAIy branched, covered wi,tH spinose
ultimate branchlets;' m‘ailn axes terete to ‘Vcompre.ssed, upltb 1.5 mm
broad; branching in one plane, with w’irdé;a’ngles .and r_dund,ed axils;
branches visible, 'bearing stubby and  spinose uItimaté‘ branchlets

with acute tips; medullary cells in transverse section occasionally |

with lenticular thickenings.

, Lof:'a'l_ distribution - Biaro Island, Bangga Island, Murex, Nain Island,

| Kumu ; Depth -2 to 8 m.
Dlstrlbutlon - Indo - Pacific (Indones:a the Phlhppmes) troplcal
Pacific (Mexico). N

Spemmens exammed - REDW-17/ -39/ -165/ -168/ -241/ -309.
Hypnea spinella (C. Agardh) Kl']tzing ' ‘ ~ (Plate 8: a)

Sphaerococcus spinellus C. Agardh, 1822: 323. |
Hypnea spme/la~ (C. Agardh) Kutzmg, 1847: 23; Weber van Bosse,
a 1928: 454; Cribb, 1983: 60; Silva et al., 1987: 50; 4Lawson and
John, 1987: 242; Haroen and“Prud'homme van Réine 1993: 122;
Verhelj and Prud homme van Reme 1993 462- 463 |

Hypnea cervicornis  J. Agardh 1852 451; Weber-van. Bosse 1926
147; Weber-van Bosse, 1928: 454; Cordero, 1981: 143.




Thallus yellowiéh’to'greeniéh purple. in co_'lor; teréte,‘ up to 1 |

- mm in diameter and 10 cm tall, loosely intricated, irreguléfly

- alternately branched; main axis 'an.d branches distinctive, main axis
a little wider in diameter than branches; .branches' denseiy vCovered
with spiné-like branchlets, occasionally‘ cervicorn; _sp_).iAne-Iike
,brahchlets slender, simple or forked, with blunt'ﬁp's, up to 1.8 ‘mm

long, often anastomosing; medullary cells -in transverse . section

sometimes . with- lenticular thickenings; tetrasporangia bo"rn in =

swollen tissue at -basal, middle or upper parts of branchlets..
'Local'distribution - Manado Tua, Bulo Beach, Tanjung P'isok ;. 0 m.
'Dlstrlbutlon - Pantropical. | ' | | '
Specimens examined - REDW-123/ 217/ -321. _
; “Remark - Haroen and Prud’homme van Reme (1993) have discussed
the reduction of H. cervicornis to H. spinell'a."

‘ Family PEYSSONNELIACEAE

~ X. Peyssonnelia Decaisne

Peyssonnelia sp. o - | (Plate 8: ¢)

Local dlstrlbutlon - Bangga Island Manado Tua Murex, Manado Beach

" Hotel ; Depth : -2 to - 15 m. ,
Specimens collected - REDW- 40/ -43/ -52/ -54/ -157/ -192
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Family RHIZOPHYLLIDACEAE

XI. Portieria Zanardini

- Portieria hornemannii A(Lyngbye) Silva in Silva etal.  (Plate 8: d)

Desmia hornemannii Lyngbye, 1819: 35; Silva in 'Sil\/é et al, 1987:_'
128-129. R S

Portieria hornemannii (Lyngbye) P. C. Silva in Silva et al., 1987: 128- -

129; Verheij and Prud'homme van Reine, 1993: 464 o ,
Chondrococcus hornemannii (Lyngbye) Schmitz, 1895: 170; Weber-
van Bosse, 1921: 255; Cordero, 1981: 96: Cribb, 1983: 35. -

Thallué purple to dark red in colbr, strongly combresSed, up to"_
0.6 mm broad and 6 crh tall, repeatedly alternately to ‘suboppositely
branched; b'ranching in .one plane, mostly up to five orders, with |
round ax'ils~;' branches patent, ,gradually‘t.‘apering di_s‘,ta_llvy; g
'occas_iona'lly anastombs‘i_ng; ‘branchlets at ,IoWer' portion with -acute

,tips, terminal brahChlets with. inrolled tips.

Local .distribution --Manado Tua, Murex, Nain Island, reef area 1 km
north of Manado Beach Hotel, 'Batu Putih ; O to -3 m.
Distribution - Indo-Pacific (Indonesia, the P'hilippines),‘Red Sea.

Specimens examined - R-120 /-160 /-2562 /-292 /-325.4
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- Family SOLIERIACEAE
| Xl Befaphycus' Doty
Betaphycus gelatinum' (Esper) Doty ex P. Silva et al.

Fucus gélatinus Esper, '1800 [1797-1800]: 188.

S,bhaerococcus ’ge-latinus (Esper) C. Agard, 1822 [1822-1823]: ‘270;
YA R - |

Eucheuma gelatinum (Esper) J: Agardh, 1847: 16 (as E. gelatinae).
Betaphycus gelatinum (Esper) Doty ex P. Silva et al., 1996: 326.

ThalIuAs prostrate, gelatindus, coarse, dorsiventrally
c'ompreséed, up to 10 mm broad, with proliferations on the margins
and both ventral and dorsal surfaces, irregularly branched laterally;
primary segments broader than secondary branches; secondary
branches arising from marginal' proliferations along margins of
pr'imary segment, opcasiohally with completely fused part;
proliferations of simple dentations, tubercl_es,A or cylindrical
protrusions, with blunt tips, more pronounced on the margins and
ventral surface; medulla of mature segments, in transverse section
| axiferous, consisting of large and small rounded to oval cells, with
thick cell ;wall‘s, central axis wit'h-:many flexuous filaments

'ext'ending through all segments in Iongitudinal section; cortex of

'-rounded to somewhat oblong cells, outer most cortex of layers of

very small and pigmented cells.
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| ALocaI distribution - Likupéng ; Depth : +1 m.

Distribution - Australia, India, Indonesia, Hawaii.‘

Specimen examined - REDW-63. o
Additional remark - Betaphycus gela’tin,um is a newly redorded

~species for Indonésia through this study.

Xlll. Kappaphycus Doty
Kappaphycus alvarezii (Doty) Doty ex P. Silva et al.  (Plate 8: b)

,Eucheuma '_"alvarezii .Doty, 1085: 37 - 41; Silva et al., 1987: 45.
Kappaphycus alvarezii (Doty) Doty ex Silva et al., 1996 - 333;
Verheij and Prud’homme van Reine, 1993: 466.

Thallus e'r-e'ct,‘ gelatinous, rig‘id,_' terete ' to s,omeWhat.

‘c'ompressed,"up to 0.9 mm broad, irregularly b‘ra'nvc,hed in .one plane,
prolifératibns not in whorl; “branching Iﬁoo'sely; commonly unilateral |

and somewhat - curved inw'érd,. branch  axils. sinuoid; primary

, 'segmenté br»oader than secondary branches, s‘omeWhat‘éompre'ssed, to -

ahgul‘ar in transverse section; secondary branches. arising' from

Iater’al margins Q»f ‘primary segments, bearing indeterminate

proliferations; proliferations simplé \'or bréhéhed, appearing at

irregular distance‘,'_mo‘stly un‘ilateral, »te'ret’e at the base in

.transverse section, tapering towards apices, with blunt

cells interspersed with very small thick-walled cells, central axis

| denticulations at tip; medulla in transverse section of large rounded
‘ , A
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with flexuous filaments not extending through aII segments in
longitudinal sectlon inner and outer cortex dlstmctly dlfferent
inner cortex of radlally elongated to round thlck walled cells; outer

cortex of very small, pigmented and radially elongated cells. -

Local Distribution --Na\in Island ; Depth : -3 m.

Drstrrbutron - Tropical central Indo-Pacific (|ndonesra Malaysia,
"~ Sabah, the Philippines). - |

Specimen examined - REDW-247. .

‘Remark - Probably an escape from local seaweed farms

Order NEMALIALES
‘Family CHAETANGIACEAE

X1V Actinotrichia Decaisne

Actinotrichia fragilis (Forsskal) B@rgesen | (Plate 8: e)

Fucus fragilis Forsskal, 1775 :190.

Actinotrichia fragilis (Fors'skéhl) BQrgeéen, 1932: 6; Cordero, 1981:
50; Cribb, 1983: 25; Silva et al., 1987: 22; Trono and Ganzon-
V‘Fortles, 1988: 120-121; ‘Tvs'eng,. 1088: 58-59; Verhéij and

* Prud'homme van Reine, 1993: 439. | |

‘Galaxaura' rigida Lamouroux‘, 1816:265.4

Actinotrichia rigida (Lamouroux) ‘Deca-isne‘, 1‘942: 118; ‘Weber-van

Bosse 1921 207.




Thallus erect and rigid, forming a globose mass up to 6.5 cm
high, purplish red to greenish-yelloWish in color, calcified, regularly
dichotomously branched with acute angles; branches terete,
mieasuring 1 mm in diameter, covered with whorls of rigid
projecting assimilatory’filament‘s; assimilatory filaments short and

simple'; branch apices truncate or blunt.

Local distribution - Biafo Island, Bangga lIsland, Tanawangko,' Manado
Beach Hotel, reéf area 1 km north. of Manado Beach Hotel, Batu
Putih ; Depth : 0 to -8 m. |

Distribution - Tropical western Pacific (Indohesia, the PhilippineS),
tropical Indian Ocean (Yemen).

Specimens examined - REDW-6/ -14/ -35/ -90/ -97/ -98/ -186/
-295/ -361.

XV. Galaxuara Lamouroux
Key to species of Galaxaura from North Sulawesi :

la.  Branches deeply constricted ..., N G. obtusata
1b. Branches not deeply constricted, flattened or terete ............ 2
2a  Branches flattened and with annulate appearance; margin
slightly inrolled ... G. marginata

2b  Branches terete throughout ..., e 3

3a. All free assimilatory filaments uniform and long; supporting
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cells of assimilatofy filaments at the.' periphery not well-
differenﬁated ........... .. G. filamentosa
3b. Free assimilatory filaments of short and long intermixed;
basal cells of short assimilatory fila'ments} smaller than

apical ones ................. ettt e e en e eeees G. fasciculata
A Galaxaura fasciculata Kjellman

Galaxaura fasciculata Kjellman, 1900: 53; Weber-van V'Bos,se, 1921:
211; Tseng, 1941: 86; Chou, 1945: 44-45‘; Dawson, 1954: 419;
Womersley and Bailey, 1970: 303; Papenfuss et al., 1982: 406-
407; Tseng, 1983: 58-59; Coppejans and'Prud’hbmme van ReineA,
1992a: 182.

Thallus heavily calcified, up to 5 c¢m tall, regularly

dichotomously branchéd; branches terete throughout measuring 0.8-

1.2 mm in diameter not including free assimilatory filaments,

densely covered with evenly distributed short and long free
assimilatory filaments; medullary filaments (measuring 9-12 um in
diameter) smaller than free assimilatory filaments; cortex of small
cells, each giving rise to 1,'2 free assimilatory filaments; short free
assimilatory filaments with two or three cells and increasing in
size distally, terminal cells somew.hat globular measuring 27-45
um in diameter; long free assimilatory filaments unbranched, 1 mm
long and 18-27 um in diameter, cells rather longer than broad and

slightly constricted at the dissepiment.
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Local distribution - Tanawangko, Murex ; Dépth : 0 to -2 m.

Di's,tribution - Marshall Islands, Solomon Islands, Bonin Island, |

Indonesia, Viet Nam, Tanzania, Japan, Chiha, the Philippines, -

Micronesia.

~ Specimens examined - REDW-91/ -164.

* Galaxaura filamentosa Chou ex Taylor

Galaxaura filamentosa Taylor,‘ 1945: 139; Chou, 1945 :39; Worhersley
and Bailey, 1970: 303; Tseng, 1983; 58-59.

Galaxaura rudis sensu Okamura, 1931: 190; Tanaka, 1936: 144

Th‘allus' heavily calcified, up to 4 cm tall,. irreg‘UIarIy

dichotomously ‘branched; branches terete throughout, measurihg 0.9-

1.3 mm in diameter e-xclud'ing free assimilatoryv filaments, r‘d_e‘hsely

covered with homogeneous long free assimilatory filaments;

| rhedullary filaments loosely intertwined, rhéas_uring 12-2-1 pm "in_.

d'ia‘me'ter; no distinctive'difference b.etWee"n m‘fed_uvlla and cortéx‘;",free )
assimilatory filaments born at the periphery, uhbran_che_d; 1 mm long

and 12-21 um in diameter at the base, cells longer than broad..

~ Local distribution - 0.5 km west of Murex ; Depth : -13 m..

" Distribution - Pacific Mexico, Marshall‘lsla'nds, Caroline Islands,

Solomon Islands, 'HaWaiian Islands, Viet Nam, Taiwan, sbuthé,}rn'
parts of Japan. |
Specimen examined - REDW-195.
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Remark - Gala)‘(auraA filamentosa is a newly frecorded_specives‘for'_

Indonesia through this study.

Galaxaura marginata (Ellis et Solander) Lamouroux _(Plate 9‘: a)

" Galaxaura marginata (Eilis et Solander) Lamouroux, 1816: 264;

Harvey, 1860: pl. CXXXVI; Hervey, 1863: XXXVIil; Trono and

Ganz_on-Fortes', 1988: 122-123; Huisman and Borowitzka, 1990:

157-161. | S
Corallina marginata EIIis et Solander, 1786: 115. A |
Galaxaura angustlfronds Kjellman 1900: 72; May, 1965: 360.

Ga/axaura arborea KJeIIman 1900: 72; Levrmg, 1953 514; May,

1965: 359; Cribb, 1983: 26.

" Thallus calcified,' up to 8 cm tall, subdicbotomouSIy b’ranche'd;“
branches compre'ssed, measuring ljp to 2 mm wide, lateral mar_gins
slightly inrolled, annulate in appearance; medullery ceIIS of loose
fllaments cortlcal cells inflated, of three to five Iayers the inner
two to three layers consisting of coIorIess and Iaterally adherlng
and occasionally fusmg cells, the outer layer pigmented and.
consisti.ng of small cells, usually two born per cell, polygonal ih
surfaee view, measuring 12-30 um (measured between paraIIeI'

sides of hexagons); spines constricted at both Iateral margins.

Local distribution - ManadoTua ; Depth : -8 m. o
Distribution - Tropical and warm temperate Indian Ocean and Pecifivc

Ocean.



Specimen examined - REDW-57.
Galaxaura obtusata (Ellis and ‘Solander)"LamdUrdux (Plate 9: b)

Corallina obtusata Ellis' and Solander, 1786: 113,
Galaxaura obtusata (Ellis and Solander) Lémouroux, 1816: 262;
Weber-van Bosse,.v19}21: 220; Cordero, 19_81: ,62; Lawson .
" and John, 1987: 164; Silva et al, 1987: 24; Huisman and
Borowitzka,' 1990: 162; ‘Verheij and Prud'homm’é van Reih'e,
1993: 440. o

Galaxauré' robusta Kjellman, 1900: 85.

Thallus calcified, up'to 10.5 cm téll; i'egularly ~dichotomously

bran‘c':héd with. narrow angles; _branches terete ‘and glabfous;
segments of 0.4-18 mm Ion'g and. 2-4 mm in diameter, ‘deeply
" constricted at “the dichotomies; medulla composed of loosely

" interwoven filaments .,méasuring 9-15 um in diameter; cortex

pa'rénéhymat‘o‘us with three cell Iayers;v thé- ou»termostv cells small ’,

and - closely arrangéd' fbr»ming a con'ti"nuo_le. 'epidervmis, éppea‘ring’

pon.gohaI in - 'surface . view, measuring 24-36 um in diameter

(meaSUred between parallel sides of hexagons), cortical

| intermediate cells oblong, measuring 24-30 pm tall and 35-_4_2”um

broad.

Local _distribution - Murex, Wori ; Depth : -2 to -10 m.

Distribution' - Indo-Pacific (Indonesia, the Philippines), Caribbean.

Specimens examined - REDW-163/ -213.
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XVI. Tricleocarpa Huisman and Borowitzka X

Tricleocarpa oblongata '(Ellis and Solander) Huisman' and

Borowitzka | - - (Plate 9: ¢)

Tricleocarpa‘ oblongata (Ellis and ’Solander) Huiéman and Borowitika,_
| - 1990: 168; Verhéij and Prud’homme van Reihe, 1993: 441.
‘Corallina oblongata Ellis' and Solander, 1786:. 114. ' |
Galaxaura oblongata V(EIIisl and‘- Solandef) Lémouron, 1816: 262;
Cordero, 1981: 60; Tseng, 1983: 60-61; .Silva‘ et al., 1>987: 23; '_
-Lawson and John, 1987_:' 164; Trono and Ganzon-Fortes, 1988:
123-124. | | |

Galaxaura _eburnea Kjellman, 1900: 62.

| Thalli lightly calcified, bushy, up to 10 cm tall, dense’ly
dichotomouSIy branched; branches terete, _measufing 1.2-1.8 mm in
diameter, gIabroUs, annulaté in appearrance, segments rather
rounded at both"ends and usualiy nar'rower at the base; rnc_edulla
'_co_mposed‘.of Ioo'sély arranged- filaments, meaé_uring 3-9 um in
diameter; cortical cells inflated; of three ‘tc‘:' four and occasionally
five layers, the inner cells colour‘less‘, larger, loosely arranged and
, cohnected by' narrow protoplasmic strands; the oUtérmost cells
pigmented, smaller and closely arranged, polygonal in surface viéw,

measuring 6 - 15 pum in diameter (measured between parallel sides

of hexagons)..




" Local distribution - Likupang, Wori, ‘reef area 1 km of north Ma‘nado
Beach Hotel, floating ~ fish cage' mesh 200 m seaward (Manado
Beach Hotel), Batu Putih ; Depth : +1 ta “tmo

Distribution - Tropical and subfropical Pacific (China, Indonesia,

" the Philippines, Japan, Mexico), C_ar-ibbean; ,
Specimens examined - REDW-64/ -200/ -288/ -332/ -353/ -362A.‘
Rémark - Tricleocarpa oblqngata used to be reéognized as Galaxaura

oblongata based on its ve_gefative features. .Howeve,r, Huisman

“and Bc‘)rovwitlzka (1990) have. ,recantly discovered that these

two genera Tficleocarpa and Galaxaura are different in their

life hlstory in WhICh Tr/cleocarpa has a heteromorphlc life

history with a fllamentous tetrasporophyte whereas Galaxaura

has an isomorphic life h;story, o

Order RHODYMENIALES
Family RHODYMENIACEAE

XVIl. Rhodymenia Greville

" Rhodymenia intricata (Okamura) Okamura | ~ (Plate 9: d)
‘ Phyllophora lntrlcata Okamura, 1921 129,

: Rhodymen/a intricata (Okamura) Okamura, 1930: 23; Tseng, 1983

120- 121 Sllva et al 1987 52 Verheu and Prud’ homme van
»Relne, '1993. 469.



- Thallus bright ‘red, strap shaped thin blade stlpltate stlpe'*,
‘ ;terete densely dlchotomously to subpalmately branched branchlng |
- in one plane visible, W|th round aX|Is Iateral marglns serrate"f"

o aplcal t|ps pomted or rounded medullary ceIIs oblong and coIorIess

| “cortex of small somewhat loblong .plgmen_ted cells. ’

' f»LocaI dlstrlbutlon - Manado Tua Murex Manado Beach Hotel Bunaken /

Depth 2t042m

| -Dlstnbutlon - Indo PaC|f|c (Indone3|a the Ph|||pp|nes) Japan

~ Specimens examined - REDW-49/ -56/ -156/ -188/ -264. -

o1




Chapter 6

GENERAL DISCUSSION AND CONCLUSION

The preceeding three chapters represent the.main objective of

this study, which is to collect and identify the seaweeds of North

Sulawesi: The other objective is to place this new |nformat|on |nto: :

the context of what- is already known of IndoneS|an seaweeds and
this is d|scussed below. The conc|u3|ons are given in the form of
final remarks. |

Present khowledge of Indonesian seaweeds -

_Little'is known about Indonesian seawee’ds,’ hence published

infOrination'on this topic is scanty. This chapter combines the

results of my study with the scattered earlier information to

provide a coherent data“ foundation .for future 'p'hyc'ologicair

exploration and research in Indonesia. | gathered aII informatlon on

| Indonesian - seaweeds that | could f|nd ‘but | recognize that the '(
usefulness of th|s mformatlon depends heaV|Iy upon the rellabllity_'

of the spemes determinations that underlle the published records. |

have exercised conslderable caution with this information and | urge

others to do likewise.
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Extensive interest in Indonesian seaweeds started .in 1899 -
1900, manifés_ted by the Siboga Expedition to various parts of
Indonesia. This was followed by the Danish Expedition in 1914 -
1916 to the Kei Islands, in the province of Mollucas. The detailed
studies of Indonesian seaweeds collected during these two
expeditions were subsequently published in French by Weber-van
Bosse (Weber-van Bosse, 1913a; 1921; 1923; 1926; 1928). She
reported, including many forms, 197 taxa of Chlorophyta, 87 taxa of
Phaeophyta, .and 411 taxa of noncoralline Rhodophyta. Out of the
above reported taxa, however, only 131 taxa of Chlorophyta and 210
'taxa of noncoralline Rhodophyta are recognized according to current
taxonomic revisions (Verheij and Prud’homme van Reine, 1993). Of
the 87 taxa of Phaeophyta collected during these expeditions, almost
half are members of the genus Sargassum and one-third }are

microalgae.

The first publication on Indonesian seaweeds in English was
the work by Gilbert (1942) in ‘which he reported 10 species of
Caulerpa from Java. They are Caulerpa brachypus, C. cupressoides, C.
fastigiata, C. lentillifera, C. peltata, C. racemosa, C. serrulata, C.
sertularioides, C. taxifolia, and C. verticillata. Taylor (1966)
'reported a total of 64 taxa of Indonesian seaweeds, together with

their localities, including 58 taxa of Chlorophyta and 6 taxa of

Phaeophyta. All specimens he observed were collected by Setchell

and Kostermans who partly identify the specimens.
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- Almost two ‘decades later (1984), the Snellius-I Expedition
collected seaweeds but only in September, This. 'expedition focused
on the ‘eastern pért' of the Indonesian archipelago, Ambon, Pulau

Maisel, Tukannges‘i Is., -Sumba, Kodeo, Sumbawa, TakaBon_e Rate

and Salayer. At least 300 different species of seaweeds were |

~ collected and ‘most‘ have been identified to genus. A total of 124
_genera consisting of 33 genera .of Chlorophyta, 16 genera of
Phaeophyta‘, and 75 gen‘era -(including corallines)_ of Rhodoph,ytavwere
replbrt-ed‘from this expedition (Coppejans and Prud’homme van Reine,
1992a). Among"the reported taxa, members of the order Caule,rpales,
Dasycladales (Chorophyta), and Gelidiales (Rhodophyta) have been
thoroughly studiéd‘to "date (Coppejans and. ‘Prud’homme_ van Reine,
1989a;' 1989b;  1992a; 1992b; VHatta ahd P'rud’homme van Reine,
1991). | S

- Coppejans and Prud’homme van Reine (1989a) discussed the

"morphology and anatomy of five genera of Dasycladales -
Acetabuléria, Bornetella, Cymopolia, Neomeris and Polyphysa,

collected duri'ng- the Snellius-1l Expedition. Nine spebies - two

species of Acetabularia (A. dentata and A. ryukyuensis), one species .

of Polyphysa (P. parvula), two species of Bornetella (B. nitida and B.

oligospora), one species of Cymopolia (C. vanbosseae), and three

species of Neomeris (N. annulata, N. bilimbata, and N. vanbosseae) -

‘were studied .in detail. Five species of this order -Acetabularia
exigua, Bornetella capitata (f. brevistylis), B. sphaerica, and

Halicoryne épicata - which were recorded during the Siboga

‘Expedition of 1899-1990 (Weber-van Bosse, 1913) and Halicoryne

94



wrightii‘_collected from Bali (Taylor, "1966'), were ﬁr'lot -c‘bllect'ed'
during'the‘ Sn’el’lius-ll- Expédition - On the other hand, Acetabularia

‘ryukyuenSIs (var. philippinensis) and. Neomer/s bilimbata were new

records for Indone3|a

Two papers report studies of members of  the Caulerpales‘
collected d'u,rihg the Snellius-il Expeditio’n. The _first account

e‘xcludéd Cauler_pa and Halimeda (Coppejans and .Prud’homme van |

Reine, 1989b) and the second one was fdr species- of _C'aUIerp'a

(Coppejans and Prud’ homme van Reine, 1992b) The‘fd.rmer included

descnptlons of 16 spemes Avrainvillea amadelpha A. erecta A.

-lacerata, A. longicaulis, Chlorodesmis fastigiata, C. h/ldenbrandtu,
Rhipilia diaphana, R. nigrescens, R. orientalis, ,Rhipi/iopSis gracilis,

Tydemania expeditionis‘ Udotea argentea, U flabellum? U.

| glaucescens U. javensis, and U orientalis. The latter described -

twelve species of . Caulerpa (mcludlng dlfferent ecads) They .are

Caulerpa brachypus (ecad parv:fol/a) C. cupresso:des (ecad

" cupressordes ecad flabellata ecad lycopodlum disticha, ecad

"chopodlum-elegans, ecad mam/llosa, and eca,d._ urvilliana), C.

elqngéta, C. fergusonii, C. 'Ientill'ifera, C. leésonii, C. microph}/sa',' C. f

* ‘racemosa (ecad coryneph'ora ‘ecad /aetevirens, ecad '*IamoufOuxii

ecad peltata, ecad peltata- macrod:sca ecad racemosa, ecad _

turbinata, and ecad Iaetewrens / turb/nata/peltata) C. serrulata
~ (ecad boryana and ecad serrulata), C. sertularlodes C. taxifolia (ecad
- mexicana and ecad tax:fo//a), and C. verticillata. Among these,

Rhipalia nigrescens Coppejans and Prud’homme van Reine was newly

described (Co'p'pejans and Prud’homme van Reine (1989b). Species of
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Hal/meda from the Snelllus II Expedltlon on the other hand, have not :
"been studled in deta|I aIthough Coppejans and Prud homme van Reme -
hv'(19_92a)v -I.|sted. ‘15_, spemes,of Ha/_lmeda’ including some speC|es that
were doubtfully-as'signed and We'r‘e"'indicated with ‘(ad). This doubt

_was caused by either the morphology not correspondmg W|th the

speC|es descrlptlon and (some of) the anatomlcal characters or Vlce

versa. They were Hallmeda ad: coplosa H cylmdrlca H. dlscmdea H.

ad dlstorta H. grac:lls H ad /ncrassata H. Iacunalls H. macroloba
H. mrcrones:ca H. minima, H opuntla H. ad SImulans H taen/cola H.

~tuna, and H. velasquezii.

Members of the Gelldlales are. the onIy speC|es of noncoralllne-

Rhodophyta from Indone5|a which have been crltlcally studled (Hatta'

“and Prud’ homme van _.-Rerne, 1991‘)5 -These authors reported 12 taxa

belonging to four different genera of Gelidiales. They are Gelidiella -
acerosa, G. Iubrrca G. myrloclada G pannosa Gelld/um ambonlense-.‘ f |

G. Iat/fol/um (forma elongatum) G. pusrllum (var pusrllum var. - o

m/nuscu/um and var. cyllndr/cum) Porphyrog/ossum zoII/nger/‘

"Pterocladla caerulescens and P. caloglossordes Wurdemann/a (W.

mln/ata) a ‘monotypic genus of uncertaln systematlc posmon was_. ‘;4:
‘.also dlscussed in the same publlcatlon Taonr (1960) pIaced this

genus in the family Wurdemannlaceae W|th|n the Gelldlales aIthough -

. the Papenfuss (1966) mterpretatron may aSS|gn it to either the

'_'Cryptonemlales or to the Glgartmales the latter order perhaps bemg .

,the more likely one (Hatta and Prud homme van Reine, 1991)
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The study of Indone3|an seaweeds by Verheu and Prud homme

van- Relne (1993) was very thorough and lncluded seaweeds coIIected '
durmg‘ the Buglnesra III_ Pro;ect (Nov 1988 - Nov 1990) and :
additional' -collections"' duﬂng June 1991 and Oct 1991 from _the'
‘Spermonde Archlpelago SW Sulawe3| Wor'k on”the coIIections from o
- the Spermonde Archlpelago mcluded re- examlnatlon and reV|S|on of '
) prevrous collectlons obtalned by the. Slboga Expedltlon the Danlsh ‘
':'-"'Expedltlon and the Snelllus I Expedltron | A large proportlon of -
_seaweeds reported from those expedltlons was - excluded by. Verhelj_'
N iand Prud homme van Relne due to ‘taxonomic- errors. Unfortunately,‘ |
. the |nformat|on used to. exclude those taxa has not been pubhshed,‘
| elsewhere Only 131 taxa of Chlorophyta 88 taxa of Phaeophyta and'Y
,'210 taxa of noncorallme Rhodophyta ‘were accepted accordlng tov |
»modern taxonomlc concepts (Verhelj and Prud homme van Reme |

- 1993). Of -the . accepted taxa 68 taxa of Chlorophyta 72 taxa of -

,“.Phaeophyta and 162 taxa of noncorallme Rhodophyta were not

_collected durlng the Bugmesra III Project. On the other hand 17
E .taxa “of Chlorophyta 20 taxa of Phaeophyta ‘ and 35 taxa of

"noncoralllne Rhodophyta were . newly reported for Indonesra (Verheuv‘”

_, and Prud homme van Relne 1993) Hence a total of 199 taxa were

| ,v,reported from the Spermonde Archlpelago conS|st|ng of 80 taxa of:, ‘
Chlorophyta, 36 taxa of Phaeophyta and 83 taxa of noncoralllne
- Y'Rhodophyta (Verheu and Prud homme van Reme 1993) Of these, one-

- _'specres Caulerpa bug/nense and one forma Udotea flabellum f, el
IO”Q’fOI’a were newly ‘described. In addition, three “species of

*Phaeophyta Sarfgassum hawanens:s Turb/nar/a parvifolia and |

Hydroclathrus-,tenws were flrstwrepor-ted from outS|de-the -.type" o
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localitiy regions, the first from the Haw‘aiian Archipelago, and the.

latter two from China. Verhelj (1994) |n his publlcatlon of the

nongeniculate Corallmaceae of the Spermonde archipelago, crltlcally ‘

‘studied 16 taxa belonging to 7 genera.

The Buginesia-lll and the Buginesia-IV Projects.also included

studies on the distribution of seagrasses and associated rhac’roal_gae :
in the Spermonde Archipelago between October 1988 and February
1992.. Verheij and Erftemeijer (1993) reported 117 taxa of .

macroalgae,associeted with seagrass beds. This c‘omprised 50 t_axe
of Chlorophyta»(incIUding’five ecads of Caulerpa racemosa), 17 taxa
of Phaeophyta, and 50 taxa -of Rhodophyta (including .two ecads of
~ Neogoniolithon brassica-floridum) of which most were "al’se recorded
previouslly by Verheij and Prud’hemme van Reine (1993). Of these,
only 13 species were found associated exclusively with seagras‘ses.
" The habitats and overview of the seasonal occurrence of dominant
macroalgae associated w1th seagrass beds were included in their

study

Hardy et al. (1994) ‘reported some 14 spemes of seaweeds

collected from Ambon lsland between January 24th and 28th, 1994

and 14 species collected from Kotok Besar (Kepulauan Seribu, Java) '

between January 30th and February 1st, 1994. The Ambon collection

consisted of fiVe species of Chlorophyta - Chaetomorpha\crassa,

Codium geppii, Halimeda gigas, H. micronesica and H. minima - four

species of Phaeophyta - Padina sp., P. australis, P. boergesenii and

Turbinaria ornata - and five species of Rhodophyta - Actinvotrl"chial |
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'fragilis,.' Gelidium pusillum, Jania'lsp., Mastopvhoré pacifica and

Pterocladia caloglossoides. - The Kotok Besar collection included six

| species of Chlorophyta - Caulerpa opposit'a, C. racemosa (ecad

borynephora), Halimedé gigas, H. micronesica, Enter'omorpha' o

intestinalis, and Ulva reticulata - six species of Phaeophyta -

‘Dictyota d[chotoma, Padina australis, Turbinaria ornata, Hormophysa

‘cuneiformis, Sargassum ilicifolium, and S.‘palli‘dum - and two-

specieé of Rhodophyta - Ceramium sp. and Mastopora ? pacific‘a;
Seaweeds of North Sulawesi

In the present study, seaweeds collected frdm" North' Sulawesi
représent 67 taxa consisting of 29 taxa of_ChI'orophyta, 12 taxa of
Phaeophyta, and 26 taxa of noncoralline Rhodophyta Of these, five
taxa - Padina japonica, Sargassum turbinarioides, Betaphycus
gelatinum, Galaxaura f/lamentosa and Laurencia flex:l/s- are newly
reported for.Indonesia. The morphology of species, keys to genera
and, whenever possible, to'specie_s, the descripﬁon of .species, and

their depth and dis‘tributiovn, are. presented in Chapters 3-5 for

- Chlorophyta, Phaeophyta, and Rhodophyta, respectively.

‘ So'me filamentous Chldrophyta and Sar'gassum spp (Phaeophyta)

were also coIIected during this study but could not be |dent|f|ed

because spemmens wvere incomplete. © Members of the coralllne

Rhodophyta collected are also not included in thls- report.
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- Table 1 lists »,the taxa found during' my 'study and those reported

from the Siboga Expedition, the Danish Expedition, the Snellius-Il
Expedition, and the Buginesia-lll Project. Tkax‘a reported frem the
Siboga Ekpedition are compiled together with those from the Danish
Exbeditibn for three reasons : firet, all algal specimens were
studied, determined, and published '_by"Weber-van Bosse; second, a
large portion ef that information was excluded due to subseduent
taxonomic revisions; - and third, th'e.infor'fnation relating to the

excluded taxa cannnot be obtained elsewhere. -

Although - Table - 1 presented ‘here allows comparison ofﬁ

seaweeds reported so far for Indonesia, it would be hazardous to

compare the resulis "of each ,o'f‘all pr'evious; ‘expeditions with the

results from my study. This i‘s,'d}ue to different methods of

collection, Iength of collecting time, coI'Ie,ction time of the year, and

cdllecting sites. For instance, ddring the Siboga Expedition and the
Danish Expedition, collections were: done' by wading intertidally or
by ,dfedging, whereas those of the Snellius-1l Expedition, the
Buginesia-Ill, and this current study were done by hand. in the

intertidal and in the subtidal, the latter b'y snorkeling ‘and SC_UBA

diving. In addition, the Siboga Expedi’tioh was done during.a whole -

year and all over the Indonesian arehipelago (visiting more than 300
stations), whereas the Danish EXpedition, ‘the Snellius-lIl Expedition,
~and the Buginesia-lll ’Projec't weke ,exclueive'ly in the Kai Islands

(south of Mollucas), in the eastern part of Indonesia, ‘and in the

Spe‘rmond'e archipelego (SW AS‘uIawe'si),'-Tespecti‘vely. ,This'prese'ntl |

study includes seaweed collections from some parts of north
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. Sulawe5| (Flgure 1) taken at d|fferent trmes between July 1993 and

101 -

. 'December 1994 As W|th most of the seaweed speC|mens collectedv} o

coin this study, the spemmens collected durlng the Snelllus 1l

’Expedltlon and~the Bugmesra-lll Pl’OjeCt were also pr|mar|ly;,

-coIlected from coral reefs or closely assomated srtes

Regardless of these dlfferences the documentatlon presented‘»

';*'here should serve as a useful compllatlon of preV|ously scattered‘ o
-mformatlon on the seaweeds of lndoneS|a lt |s hoped that this will -~

stlmulate both: IndoneS|an and forergn phycologlsts to study the‘.'

'lndonesran seaweeds mtenswely, mcludlng further re- examlnatron_

- and rev13|on of the already reported taxa
- The use of 'seaWeedvsti‘n |“,C|/_Q‘nesia'_‘ e

]

economlcally Seaweeds have been used W|dely for food by both
| humans - 'an,d"_ anlmals for fertlllzer and fffori cosmetlcs
| ‘Pharmaceutlcally, some seaweed chem|cals have been analyzed for .

antlblotlcs ant|V|rus actlvvrty, antlcoagulants and drugs o In

tgtlndonesna hOWev'er‘ their recogmtlon .as an |mportant “flshery

resource |s Iess apprecrated  This could be due to a Iack of

knowledge of the dlverS|ty of seaweeds of the economlc value(s)t.

'_Seaweeds 'are extre‘mely |mportant both ecologrcally andf "

| they have, and of thelr potent|al uses ‘as . well as.a st|ll I|m|ted‘

- |nterest and. research act|V|ty |n the general area of phycology




Trono ‘and Ganzon-Fortes (1988) summarized economically

important Philippine seaweeds .and- their.uses, while Chapma_h and

Chapman (1980) reviewed the Auses of seaweeds from _different'
- countries. - Most of these _seaWe'eds, particularly those - of thev.

Phili'ppines,: also occur in Indonesia. Although in'terest has focu.s‘ed‘

mainly on some agai' and carrageenan-producing seaweeds such as

Eucheuma Kappaphycus, GraCIIar/a and . Pteroc/adla (Adnan etal.,
1987-, Eisses, 19583; Flrdausy and Tisdell, 1991; Luxton et al., 1993‘
Soegiarto 1978'VSoegiart0' et aIA 1990' Zaneveld, 1955). Aecordlng_
to Verheu and Prud’homme van Reine (1993), two other agar-"

producmg seaweeds Gel:d/um and Gel/d/ella should also be farmed"

because they produce a better quallty-_ agar“than Grac:lar:a, and

Pterocladia. -

Tondo (1926) in Chapman and Chapman (1980) listed seaweeds’ -
used as food in Indonesia. They are Caulerpa laetevirens, C. peltata,

C. racemosa, Codium tomentosum, Sargassum sp., Turbinaria sp., -

| Acanthophora sp:c:fera CorralopSIs minor, C minor, Gelld/op313

‘ng/da GraCIIar/a llchenOIdes G. taenoides, Gymnogongrus javanicus,

Hypnea cervicornis, Laurencia obtusa, and Sarcodia montagneana. '

Ulva, Chaetomorpha, and Caulerpa are usually eaten either raw or

slightly cooked. Padina australis is made into a,gelatin-like'

sWeetmeat (Chapman and Chapman .1980). Dibtyota SargassUm and

Turbinaria are commonly cooked with  coconut m|Ik (Mlchanek 1975)

The utlllzatlon of- seaweeds as food however vanes from reglon to'

region.. The use(s) of some of the seaweeds collected dunng thls

study is presented in Table 2 Abbott and W|II|amson (1974), Abbott
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?(1984) and Trono and Ganzon Fortes (1988) also provuded some

'seaweed reC|pes
' FINAL REMARKS

In this ‘study, a total of 67 taxa of seaweeds ‘;ot"North S‘UIa‘we’si

- were thorbughly studied. 'Arnong' these F:’a'-dina japonica, S-argass‘u'rnvﬁ

)

turbrnarrordes Betaphycus gelatlnum Galaxaura frlamentosa and i

Laurencra f/eXI/IS are newly reported species for Indonesra>

.Locatron depth and the descrrptron of each. specres along wrth the "

o keys for genera and spemes are provrded

'TThe intent of this work s to provrde a site’ specrfrcn»

'|ntormat|on base and usetul keys for the ldentlfrcatlon ot these}»:

‘specres | The results of the study are a contrrbutlon to our

knowledge of lndoneS|as brodrversrty |n general and part|cular_ly,of '

"f-.rts seaweed drver3|ty and drstrrbut|on ' In addrtron this '-new?v,

.knowledge can be used for ‘other. ecology and conservatron research

. purposes. | hope that this documentatlon other pubhcatrons and'“
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- future research on. seaweeds from other reglons |n the Indonesran

f'archlpelago will help phytogeographlc studles and serve as a

- baselrne for management and conservatlon of marrne resources

‘, There are signs of considerable progress_ in the cataloging .of R
| _.'seaweeds of Indonesia although most. work has be'en_ in .Ii;'mi.t_ed S
areas/localltles of the eastern part of the country Ma_ny other'areas

r~rema|ns to be studred S_rnce - Iarge proportlon- of-'lndo‘nesiangs




seaweed information publishediby Weber van Bosse early in this

century was excluded due to taxonomic errors.(Verheij “and

Prud’homme van Reine, 1993), and that ‘information on those

- excluded taxa could not be obtained elsewhere there is an urgent

need to publish such information. . }At the same time, taxonomic and
nomenclatural changes' have been sufficiently numerous to warrant
revis.ions of most of the currently available algal documentation.
We need a critical eveluationand‘ r‘e‘vision of already identified
specimens, particularly of those studied and published by Weber van

Bosse.

~ Although - most of the eeonemically important seaweeds

reported from elsewhere occur in the Indonesian archipelago and the

most of the human popuiation inhablts the coastal areas, 'the,

diversity of seaweeds and ‘their uses in general have long been

neglected, owing to. reasons mentiened-earlier in this Chapter.

' Therefore, a thorough knowle‘dge'of' the Indonesian _'algal flora is of |

vital importance to any phycological and 'phyco-biotechnolegy

research in the archipelago.

A major' factor centributingfto the. incomplete inventory and -

documentation of seaweeds, as for other biological resources of

Indonesia, relates to the' fact that taxonomic studies have -been

neglected by Indonesian scientists. This is due to a lack - of adequate
financial support from the Indenes_ién Government to recruit and

train the very few existing Indonesian taxonomists, and to fund the

necessary taxonomic studies. The documentation of Indonesian
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biological resources that does exist has largely come from outside .

sources, particularly the Netherlands.

Indonesia currently has a Vpopuvlation. of over two hundred

million people, and it is quite obvious that research priorities in
Indonesia have been prioritized to those directly cOntributing to the
Indonesians’ welfare and/or ,enhanci‘ng_thle Indonesian economic

situation. This has led to more intensive studi_e‘s being focused on

the areas of technology, e.g. agro-biotechnology and, to a lesser -

extent, 'phyco-biotechnology.‘ The latter is focused only on the

carrageenan and 'agar vyields of ‘some species ,of'Euchéuma, A

Kaphap:hycu's,‘ Gracilaria, a’nd: Pterocladia. ~This phénomenon has
caused an imbalance in »other'.bviolqgi'cal' science related fields,  with

taxonomy suffefing the most.

With the increésing size of the Indonesian populla'ti.on and the
acceleration "of economic development, In'do_nesia4 is fécing a
unprecedented- rate of Ioss. of natural and biological resources.
Although the Indonesian Government has 'procfai’med., the details of a
biodiversity action -plan. for Indonesia ,(Miniétry of National
Development Planning/National Dévélopment Planning -Agency, 1993),

its success grea'tly depends on the awareness of all Indonesians of

how, crucial such resources are, not only ecologically, but also

economically. Apért from the need for more taxonomic studies,
there is much to be done, with littie time, in documenting most of
Indonesia’s biological resources atf?”' levels, from species to

ecosystems. - This is particularly true for the areas experiencing the
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most pressure (e.g. rain forests, coral reefs, mahgroves, b'eaches,
swamp and peat'lands)‘ as a result of rapid national dévelopment.
Therefore, | strongly urge that further taxonomic and ecologlcal

studies in IndoneS|a be undertaken without delay.
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Table V1. Taxa collected during this p'resént study (North Sulawesi) in

comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-Il Expedition (1984) and the Buginesia-il|
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = genus not found).

Taxa Siboga &Danish  Snellius-ll  Buginesia North
Expeditions Exp. . Il Project  Sulawesi

CHLOROPHYTA

. Acetabularia
caraibica
dentata
exigua
parvula
ryukyuensis

Anadyomene
brawnii
plicata
stellata

_ wrightii

Avrainvillea
amadelpha
- erecla
gardineri
lacerata
longicaulis - -
nigricans -
obscura -

Boergesenia

, forbesii

Boodlea
composita
paradoxa
siamensis
vanbosseae : ' .

Boodleopsis . - - 0 : o]

' pusilla : ’ |
siphonacea

Bornetella
capitata
nitida
oligospora
sphaerica

Bryobesia

- johannae

+ 4+ + 4+ o+
* 4 1

] II++I
] ] 1

.
+

|+I+I
o+

+ ++ + .+ '+
)

+ 4+ 4+ +  +
* +
' +
+

+

o+ o+

o'+ +
| I ]

O+ + + !

-+
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Table 1 (Cont'd.) . Taxa collected during this preseni (}North Sulawesi) study in

comparison with those of the Siboga Expedition (1899-1900), the Danish

Expedition (1914-1916), the Snellius-l1l Expedition (1984) and the Buginesia-lIl
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = genus not found).

Taxa | Siboga &Danish  Snellius-ll. Buginesia North
-- Expeditions Exp. I Project  Sulawesi

Bryopsis - _ : 0 -0
indica + _ -
pennata
plumosa
Caulerpa
ambigua
brachypus
buginense
crassifolia
cupressoides
~ elongata
. falcifolia
fastigiata
- fergusonii
freycinetii
kilneri
-lentillifera
lessonii
lycopodium
manorensis
microphysa
. opposita
parvifolia
~ parvula (?).
peltata
prolifera
-racemosa
scalpelliformis
sedoides
selago
serrulata
sertularioides
subserrata -
taxifolia
urvilliana -
: verticillata
" Chaetomorpha ‘ o}
. clavata ’

+ +
s

+ )

|++|
IR
]

+ .
]
1

O A N A S
l++l ]
1
t

i
+ !
I+I+I++
1

O O i LI S S S S S
] + 1
I'++|I
+ 1

e
+ 0+
]

+
]
1
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in

comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-1l Expedition (1984) and the Buginesia-ill .

. Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected

_ but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

 Taxa . . Siboga &Danish  Snellius-Il  Buginesia North-
Expeditions Exp. I Project  Sulawesi

crassa . + o+ +
linum + . -
tortuosa + - :
Chlorodesmis . : S 0
comosa + - o '
fastigiata Lo +
hildenbrandtii - , + o+
Chnoospora ' *
~ implexa
~ Cladophora ok 0. : 0
aegagropila. ' ' ' '
breviarticulata
hamifera
heteronema
neesiorum
nitida
patentiramea
. savoena
~ socialis
subsimplex
"~ . tondanensis _ S
Cladophoropsis ‘ - S , o .m0
. sundanensis : L

++ 4+ A+ F+ O+
+

+
+

vaucheriaeformis - .

zollingeri . + - -
Codium . : B
adhaerens
arabicum
bartlettii
difforme
divaricatum
edule
elongatum
geppii |
-harveyi
ovale
~ petaloideum
tenue ‘

1
+

|+I++|l+
1 I+I
R

]

]
BRI
1]

+ + +
)
¥
]




~ Table 1 (Cont'd.). Taxa collected during this present study (North Sulawesi) in

comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-Il Expedition (1984) and the Buginesia-Ili
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa. Siboga &Danish  Snellius-ll  Buginesia North
Expeditions _ Exp. Ill Project = Sulawesi -

tomentosum : + - - -
Cymopolia ‘ S 0 ‘ (o]
vanbosseae + + B '
~ Derbesia , ' 0 -0 o
, minima + o o -
. - Dictyosphaeria :
' cavernosa
- favulosa
* . intermedia
versluysii
' Enteromorpha
: clathrata
compressa
crinita
~ flexuosa
~ hopkirkii
intestinalis
lingulata
linza
prolifera
forta _ _
Halicoryne : o}
spicata : ‘
Hal/meda
copiosa - ‘ +(?)
cuneata + ‘ -
cylindracea - ‘ +
discoidea - - o+
distorta .- o+ (7).
gigas -
gracilis +
:incrassata o+ ‘
lacunalis -+
, . . .
+

+ o
* 4+
+I
+I

]
+

R Ik LT R
1

+
o
o

BRI S S SRR SR
+

“macroloba
macrophysa
melanesica - .
micronesica - +
minima - : o+

[]
£+ o+
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-1l Expedition (1984) and the Buginesia-li|
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa Siboga &Danish  Snellius-Il  Buginesia North

Expeditions - Exp. lll Project  Sulawesi

opuntia + + + +
simulans - : +(?) o+ -
taenicola - -+ + -
tuna o+ + + +
velasquezii - - + - -

Microdictyon * o] o]
montagnei +
umbilicatum + ,

Monostroma ' o] o] 0
grevillei o+
pulchrum +
sandei +

Neomeris
annulata + + + +
bilimbata - + - -
dumetosa + - - -
vanbosseae + + + +

Penicillus o} 0 o
sibogae +

Polyphysa o] o] o
parvula +

Pseudocodium o} o ' o}
floridanum + .

Rhipidosiphon o] o] o]
javensis , . +

Rhipilia . 4 o}
diaphana - + -
nigrescens - + -
orientalis + + +

Rhipiliopsis o} o] o]
gracilis , +

Rhizoclonium : 0 0 0
hookeri +

Spongocladia o o , 0
dichotoma +

neocaledonica +
vaucheriaeformis  +
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-Il Expedition (1984) and the Buginesia-lll
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa Siboga &Danish  Snellius-il  Buginesia North

Expeditions Exp. Il Project - Sulawesi
Strurvea : * o) 0
delicatula +
Tydemania . ‘ } |
expeditionis + + + Bt
Udotea :
argentea + + + +
explanata + - - -
flabellum + + + -
glaucescens + + + -
javensis + + - -
orientalis + + + -
papillosa . + : - - -
Ulva . . o
fasciata + ' - - Co
lactusa + - -
pertusa + +
: reticulata - + + : +
Valonia .
aegagropila + + + +
fastigata + - + -
macrophysa - + + - |
pachynema + - - - |
utricularis + + - - |
Ventricaria ,
venltricosa + + + +
PHAEOPHYTA
Colpomenia ‘ R 0 o, ,‘ |
sinuosa : + + : o ‘
Cystophyllum . =~ : o . . o0
muricatum + ‘ - ‘
‘trinode - + : , »
Cystoseira . 0 0 0
. prolifera + S
- Dictyopteris ‘ * o
delicatula + -

jamaicensis - - : +



Table 1 (Cont'd.). TaXa collected during this present study. (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish

~Expedition (1914-1916), the Snellius-ll Expedition (1984) and the Buginesia-II

Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
_ but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa | _ ~ Siboga &Danish  Snellius-1l  Buginesia North
Expeditions Exp. Ill Project.  Sulawesi

muelleri : + ' -
: repens IR
Dictyota 4 * .
apiculata c
bartayresiana
beccariana
cervicornis ..
ceylanica
ciliolata :
crenulata -
dichotoma -
fasciola :
intermedia
" marginata
pardalis
pinnatifida
robusta :
Ectocarpus : 0
elachistaeformis  + - ‘
indicus ,
Hormophysa o
cuneiformis +
Hydroclathrus : (o}
cancellatus + L ‘
clathratus -
tenuis -

]
+

L+ o+
I_‘*.I“+l+|

+
1

U LT B L L

+ + 4+ !
o 1
ot

+
+

llea

ol+l
SO+ + !

, fascia +
Lobophora :
~variegata .+ ,
Mesospora - A 0 o o
" schmidtii + ' ‘ B }
Microspongium o} A o} 0.
Myrionema 0. Tk
. Padina . S o _
australis + T+ +
“boergesenni: - - T+ -
commaersonii + - : o - -

+
+
+

*
(@)
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-ll Expedition (1984) and the Buginesia-Il|
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa Siboga &Danish Snellius-Il Buginesia North
' Expeditions Exp. Il Project ~ Sulawesi

japonica -
minor ' -
sanctae-crucis -
tenuis -
tetrastomatica . + -
-Ralfsia : .0
expansa +
Rosenvingea : . o - 0
intricata - . + + ]
orientalis ' ' ' '
Sargassum
aquifolium
bacciferum
baccularia
binderi
biserrula
carpophyllum
cinctum
claviferum
concinnum
crassifolium
cristaefolium
decaisnei .
desoauxii
duplicatum
echinocarpum
~filifolium
. flavicans
fragile
gracile
gracillimum
- granuliferum
grevillei
hawaiiensis
hemiphyllum
hemiphylloides
heterocystum
ilicifolium

+ 4+ +
]

(@)
O

1
S+
]

R T T Tk TR T S i S S S S S S R T
]
1
)

+ o+ + !
'
]
1
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-1l Expedition (1984) and the Buginesia-lli
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa Siboga &Danish  Snellius-ll  Buginesia North
: Expeditions Exp. Ill Project  Sulawesi

microcystum
microphyllum
molleri
myriocystum
opacum
pallidum
paniculatum
parvifolium
peronii
plagiophyllum
polycystum
 pulchellum
sandei
siliquosum
spathulaefolium
spinifex ‘
spinuligerum
subfalcatum
swartzii
tenue
turbinarioides :
Spatoglossum * o o}
variabile
Sphacelaria o] o)
cornuta
furcigera
fusca
nova-hollandiae
sauvageaui
tribuloides '
Stypopodium o} o}
. flabelliforme
zonale
Turbinaria
' condensata
conoides
decurrens
murrayana

L e S i I
1
1
1

Yt o+ ++ 4+ 4+ 4
1
+ +

+ + + +
+I_‘;l
l++l
I++l
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-ll Expedition (1984) and the Buginesia-ll
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa Siboga &Danish  Snellius-ll  Buginesia North

Expeditions Exp. lll Project  Sulawesi
ornata + + + +
parvifolia - - + -
tricostata + - - -
Zonaria _ o] o] o]
crenata +
RHODOPHYTA
Acanthophora
dendroides + , - - -
muscoides - + + -
spicifera + ) + + +
Actinotrichia _
rigida + - - -
fragilis - + + +
Acrocystis o o} o
nana +
Amansia
daemelii + - - -
glomerata + + + +
pumila + - - -
- Antithamnion * o] 0
adnatum _ +
applicitum +
Betaphycus : o} o
gelatinum + ' +
Bostrychia o} 0
radicans + +
‘ tenella : + +
Botryocladia * . o}
microphysa + .+
Callithamnion * 0 0 0
Callophylis . o 0 0
sibogae + _
Caloglossa 0 0
amboinensis +
leprieurii + +
*

| Carpopeltis
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Ceramium

Table 1 (Cont'd.). Taxa collected during this present study (North Sulawesi) in -

comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-Il Expedition (1984) and the Buginesia-lll
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa . Siboga &Danish _ Snellius-Il_Buginesia North
Expeditions Exp. lll Project  Sulawesi

capitellata
phyllophora
rigida
- vaigeensis -
Catenella . o] o
caespitosa : '
- impudica
nipae
- opuntia
Caulacanthus
indicus
Centroceras 4
. clavulatum - o +
Ceramiella ' o ' o)
huysmansii ‘ '

+ 0+ 4+
*I+.I+

°
o
o

+
* +

borneense
byssoideum
cingulatum
clavulatum
cruciatum
howei
isogonum
maryae
subdichotomum
subverticillatum
tenuissimum
Ceramothamnion ' o 0 o
codii : : : ; ‘ .
Ceratodictyon . ‘ 0
intricatum - : '
repens ' -
. spongioides S+
spongiosum -
variabilis ' -
Chalicostroma
- nierstraszii +
Champia : ' * ' o]

SRR I T I SR NS

+

o+ + '+ +
o+ + ' + +
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in -
- comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-II Expedition (1984) and the Buginesia-lll
~ Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, 0 = the genus not found).

Taxa Siboga &Danish
Expeditions

Snellius-Il

Buginesia
Il Project

Sulawesi

compressa
parvula
salicornoides
spathulata
Chondria
armata ,
dasyphylla
decumbens
‘minutula
riparia
E sibogae
Claudea
Coriophyllum
~ setchellii
-Corynomorpha
prismatica
Crouania _
attenuata -
australis
Cryptonemia
decumbens
lomation
yendoi
Dasya
baillouviana
caraibica
Dasyopsis
anastomosans
palmatifida
pilosa '
pulchella
tenella
Dermonema
gracile

Dictyurus o

- _purpurascens
Digenea
simplex

+ + + +

O+ + + + + +

+ o+ o+

+

* 4+ + +

+ + + + +

+
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-1l Expedition (1984) and the Buginesia-I|l
. Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

TaXa . Siboga &Danish  Snellius-ll  Buginesia North
| _ - Expeditions Exp. .- Nl Project Sulawesi

Dorella ‘ : o o 0
simplex o+ ' B g
Endosiphonia o . o - o
' curvata ~ '

+

spinuligera - : ; .
Euchema B . , , 0
adhaerens ' : -

+

' ' arnoldii-
~ cervicorne
o cottonii
o crassum
- ? crustaeforme
: - cupressoideum
- denticulatum
- dichotomum
© edule
| o horizontale
| horridum
inerme
-~ leeuwenii - -
muricatum
- platycladum
serra
simplex
speciosum
vermiculare .
Falkenbergia , .0 0 ) 0
rufolanosa ‘
Fauchea - . * o 0
nitophylloides i '
procumbens
Galaxaura
angustifrons
clavigera.
cohaerens
contigua
cuculligera
dimorpha

TR I Tk TR T S I S S S S S A AT

+

+ +

+ 4+ + '+ 4+
1
1
1
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-ll Expedition (1984) and the Buginesia-ll|
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa Siboga &Danish  Snellius-ll  Buginesia North -
: Expeditions Exp. Il Project  Sulawesi

eburnea
elongata
fasciculata
' fastigiata
filamentosa
fragilis '
kjellmanii -
‘lenta
marginata
obtusata
robusta
rogusa
sibogae
striata
tissotii

Gelidiella
acerosa
lubrica
myrioclada
" pannosa

Gelidiopsis _

‘ intricata
repens
variabilis
rigida — - : ' .

Gelidium S Lo . .0
amboniense
caloglossoides
corneum
crinale
latifolium

1
1
|-+|_'V_|‘-

+ U+ e+ 4+
]
1
]

T+ o+

+ + + + '
SO+ + + +

]

]

pannosum
pusillum
Gigartina
Gracilaria .
arcuata
- blodgettii
compressa

+ O+ 4+ 4+ 4+ + + !
] *'+|+|

+ +

+

+ +
| ]
'+
| I




Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those.of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-1l Expedition (1984) and the Buginesia-lll
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

~Taxa Siboga &Danish  Snellius-ll  Buginesia North
Expeditions . Exp. Il Project  Sulawesi

confervoides
corallicola
corniculata
coronopifolia
crassa
cylindrica
denticulata
dichotoma-
flabellata
eucheumoides
gigas
lacinulata
lemanaeformis
lichenoides
obtusa
purpurascens
radicans
salicornia
- textorii
verrucosa
wrightii -
Grateloupia
filicina
~ @riffithsia
crinata
rhizophora +
schimperi S+ I A
Gymnogongrus o 0 * 0
dilatatus + - N -
Haloplegma - S * o} o
- duperreyi- S
v spinolosum
Halymenia
- ‘acuminata
agardhii
amoena :
arachnophylloidea
clavaeformis

CE o+
]
+
+

L LR S S S N S S S A
1
1
)

+
* 4

+

+

+ o+ 4+
o
.|'+|+

1

137




Table 1 (Cont’d.). Taxa ~collected during this present stu"dy (North SuIaweSi) in.
- comparison with those of the Siboga Expedition (1899-1900), the Danish

Expedition (1914-1916), the Snellius-1l Expedition (1984) and the Buginesia-lil
- Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

| ‘Taxa _ Siboga &Danish S.nellius-ll - Buginesia - North
o ‘ -Expeditions Exp. lll Project  Sulawesi

dilatata
“durvillaei
floresia
kallymenioides
maculata (?)
tubulosa
, ulvoidea , . Co
Herposiphonia ' * o o
prorepens SR ' '
- secunda
subdisticha
, tenella .
Heterosiphonia ' ok , o
muelleri : - ’
secunda : -
wurdemanni. + .
Hildenbrandtia .0
prototypus + -
\ rivularis
Hydropuntia -
. fastigiata +
" Hypnea ‘ - *
: cenomyce
charoides
chordacea
cornuta
hamulosa
musciformis
nidifica
nidulans
pannosa
. spinella
vaga
. . valentiae N
Hypoglossum I o] 0
. serrulatum -
spathulatum

+
L+ o+ 4+
+

++++F+ "
1

+ o+ + + 4
o+
o}

o +
(@)
(o]

I I I Ik I I
1
+
]

+ +
ov
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Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-il Expedition (1984) and the Buginesia-Il|
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

- Taxa ~ Siboga &Danish _ Snellius-ll_Buginesia _ North
‘ Expeditions Exp. lll Project Sulawesi

Janczewskia ‘ 0 o] )
teysmannii , I B ‘
Kallymenia % "0
~ feldmannii ' ' -
maculata
perforata
- requienii -
Kappaphycus
' alvarezii ‘ - - + +
- striatum + - + .-
Laurencia '
cartilaginea
clavata
concinna
- dendroidea
dotyi
flexilis
gemmifera : + - ‘
glandulifera - : -
majuscula
- mariannensis
nidifica
obtusa
paniculata
pannosa
papillosa
parvipapillata
pinnata
poitei
pygmaea
thuyoides : : » .
Leveillea - , - - o
jungermannioides o
Liagora , - - * .0
australasica ‘
- caenomyce
~ceranoides
cheyneana

+

o+ 4
1

R I
1 1
]
]
+ 1

1
+ '

+ 4+ 4+t
+

+
+
-+

+ '+ o+
1
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Table 1 (Cont'd.). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-1l Expedition (1984) and the Buginesia-Ill -
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa

Expeditions

Siboga &Danish ~ Snellius-1l  Buginesia North
Exp.

Il Project  Sulawesi

fragilis
leprosa
pulverulenta
Lomentaria
‘uncinata
Lophocladia
.. lallemandi
Lophosiphonia
obscura
~ reptabunda
Martensia
beccariana
denticulata
elegans
flabelliformis
- speciosa
Meristotheca
4 . papulosa
Murrayella '
periclados
. Nitophyllum ‘
carneum
_erosum

lenormandii -

~ -tongatense
- uncinatum
Oligocladus
boldinghii
Peyssonnelia
: calcea
conchicola
evae
gunniana
hariotii
obscura
rubra
~ squamaria
- Phyllophora

+

+ + 4+ + + '

4

(?)

+ + ¥

+

O '+ + + + + + +

* +



‘Rhodymenia -

-Sarconema

Table 1 (Cont’d:). Taxa collected during this present study (North Sulawesi) in
comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-Il Expedition (1984) and the Buginesia-l||
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa - . Siboga &Danish- Snellius-ll Buginesia North

Expeditions Exp. Il Project  Sulawesi

Platoma o 0 o o}
-pikeana L+ :

Plocamium * o o
. cornutum . +(?) o o o
Polysiphonia * , o

.. fastigiata - +
ferulacea . - + : - -
infestans = - : 4+
mollis ' + '

“pulvinata + : :
Porphyroglossum o C o !
zollingeri L+ : o+

_ Portieria

. hornemannii S+
Predaea , 0 7
Prionitis. - ' e o 0 o
wentii - + ‘ ‘ :

Pterocladia R : [
caerulescens "
caloglossoides
lucida

* +
+
+

+I
* '+ 4+
+

australis
coacta
corallina
indica
intricata
leptophyllia
pacifica
setchellii

*O+ '+ '+ + '+

o

Schizymenia ; .

Scinaia : o

complanata L '

Spemothamnion f o o
~ orientale - +

00O '+ ++ '+ 4+
t

o0 !' v

+
O
(@)

- Spyridia R L R 0

filamentosa + o+ +

141



Table 1 (Cont’d.). Taxa collected during this present study (North Sulawesi) in
~ comparison with those of the Siboga Expedition (1899-1900), the Danish
Expedition (1914-1916), the Snellius-ll Expedition (1984) and the Buginesia-ill
Project (1988 - 1990). (+ = taxon present, - = taxon absent, * = taxon collected
but not yet studied in detail, ? = taxonomic uncertainty, o = the genus not found).

Taxa N 'Siboga' &Danish _ Snellius-I| Bugineéia North

- Expeditions Exp. . lll Project  Sulawesi
Tapeinodasya , _ o} o] o]
. bornetii + - : v
Thamnoclonium B ‘ o 0 0
' procumbens + '
tissotii ‘ +
treubii = +
Titanophora _ * .
' weberae + 4 +
Tolypiocladia L | o *
calodictyon + + - '
condensata L+ - -
glomerulata + +
Trichogloea _ : * 0]
requienii : + ' +
. Tricleocarpa -0 L0 ,
‘oblongata : + +
Vanvoorstia “ * o} (o}
spectabilis + - : o (o} o
Vidalia ‘ "0 0 0
fimbriata + o o
Weberella , o o o
micans ' o+ o o
Wrangelia ' _ o - 0
argus -+ + '
bicuspidata + -
penicillata + -
velutina + -
Wurdemannia o : 0 0o
miniata ' + .
Zellera ' o]

tawallina S+ . + +
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Table 2. List of economically important seaweeds collected during

this present study.

(Sources : Abbott and . Williamson (1974),

Chapman *and Chapman (1980) Abbott (1984), Trono and Ganzon-

Fortes (1988))

Taxa . Potential use(s)
CHLOROPHYTA
’_Caulerpa human food -

C. lentzllzfera "

C.racemosa.

C. serrulata

'- Codium_

C.edule -

Dictyosphaeria
cavernosa

Halihzeda

H.macroloba -

H .tuna
PHAEOPHYTA

Dictyota

Pddin_a

" P. australis

human food mmeral content Ca, K, Mg,
Na, Cu, Fe, Zn ' SR

human food; with vitamins : folic and

folinic acids
human food

‘human food; med1c1ne . antibacterial

and antitumor

human food

medicine ¢ antimicrobial’
medicine :: antibacterial
with growth regulators ~auxin, cytokinin,

gibberellin
animal feed

medicine . : antibacterial; source of alginic
acid; with proteins and minerals: Ca, K,

) 'Mg, Na Cu, Fe, Zn

source of alg1n1c ac1d fertilizer

- human food; source of alginic acid




- Table 2 (Cont'd.). List of economicélly important -seaweeds ‘coliected
during this -present study. - (Sources : Abbott and Williamson (1974),
Chapman and Chapman (1980), Abbott (1984), Trono and Ganzon-

Fortes (1988)).

. Taxa

Potential use(s)

P. japonica

Sargassum

Turbinaria
T. conoides

T. ornata
" RHODOPHYTA
Acanthophora
- §picifera.
Amansia
glomerata
' Bé:taphycus

gelatinum

Gelidiella
acerosa

source of alginic acid

human food; animal feed; fertilizer; with -
iodine, vitamin C, protein, minerals: Ca, .
K, Mg, Na, Fe, Cu, Zn, S, P, Mn; medicine: -

* for goiter and other glandular troubles,

antibacterial and anti tumor; source of
algin, tannins and phenols

human fbod; fertilizer;  source 'ofgalgin,
tannins and phenols; -insect repellant

human food; source of alginic' acid; with
minerals : Ca; K, Mg, Na, Cu, Fe, Zn

human food; source of alginic acid -

human food; source of carrageenan .and
agar o

medicine : antibiotic

human food; source of carrageenan and

agar

~ human food; source of agar
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during this present study.

" Table 2 (Cont'd.). List of economlcally important seaweeds collected .
(Sources : Abbott and" Williamson (1974),

Chapman . and ‘Chapman (1980), Abbott (1984), Trono and Ganzon-

Fortes (1988)).

G. coronopifolia

G. salicornia

- Halymenia

durvillaei

Hypnea

Kappaphycus.
alvareczii

- Laurencia

L.ﬂexilis

L.obtusa

L. papillosa

Taxa Potential use(s)

" Gracilaria human food; source of agar; medicine:
treatment of ‘stomach disorders; as
laxative; with vitamin Bjp; fertilizer

G.arcuata human food; animal feed; for

wastewater

human food; source of agar, w1th ‘
minerals: Ca, K, Mg, Na, Cu, Fe, Zn; with
fats, proteins and vitamin C ‘

human food; source of agar

‘human food; source of carrageennan

“human food; source of agar fertilizer;

animal feed; medicine: anti tumor;

- with protein-

human food; source of carrageenan;

- with minerals: Ca, K, Mg, Na, Cu, Fe,

Mn; controls heavy metal (Pb Cd)
pollutlon o

human‘ food; source of agar; with
carbohydrates; medicine: antifungal and
antibacterial

source of agar

‘human food; source of amino acids;
- medicine: antibacterial and antibiotic

human food; source of agar and
carrageenan; medicine: = antibacterial
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Table 2 (Cont'd.). List of economically important seaweeds collected

during this present study. ' (Sources : Abbott and Williamson (1974),

Chapman . and Chapman (1980), Abbott (1984), Trono and Ganzon-
Fortes (1988)). ' '

Taxa v - Potential use(s)
Rhodymenia - human food; animal feed; with vitamin
. . B1 :
Tricleocd-rpa ' _
oblongata source of sulfated polysaccharides

related to carrageenans -
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Plate 1. Habit of species of Caulerpa lentillifera (a), Caulerpa
racemosa ecad macrodisca (b), Caulerpa racemosa ecad racemosa (c),
Caulerpa serrulata (d, e), Codium arabicum (f), Avrainvillea obscura
(g), and Halimeda copiosa (h). (Scale bar = 1 cm).
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Plate 1
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. Plate 2. Habit of species of Halimeda discoidea (a), Halimeda
macroloba (b), Halimeda micronesica (c), Halimeda melanesica (d),
Halimeda macrophysa (e), Halimeda opuntia (f), Halimeda tuna (g),
and Tydemania expeditionis (h). (Scale bar = 1 cm).
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Plate 3. Habit of species of Udotea argentea (a), Boergesenia.

forbesii (b), Valonia aegagropila (c), Ventricaria ventricosa (d),
Dictyosphaeria cavernosa (e), Dictyosphaeria versluysii (f),
Bornetella nitida (g), and Bornetella sphaerica (h). (Scale bar = 1
cm). : : '
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Plate 3
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Plate 4. Habit of species of Neomeris annulata (a), Dictyota
bartayresiana (b), Dictyota ciliolata (c), Lobophora variegata (d),
Padina tenuis (e), and Padina australis (f). (Scale bar = 1 cm).
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Plate 4
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Plate 5. Habit of species of'Hormophysa cuneiformis (a),Sargassum
turbinarioides (b), Turbinaria ornata (c), and Turb/narla decurrens
(d) (Scale bar = 1. cm).
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Plate 5
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Plate 6. Habit of species of Acanthophora spicifera (a), Amansia
“glomerata (b), Laurencia cartilaginea (c), Laurencia papillosa (d),
Gelidiella acerosa (e), and Gracilaria arcuata (f). (Scale bar = 1 cm).-



Plate 6
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- Plate 7. Habit of species of Gracilaria coronopifolia (a), Gracilaria
salicornia (b), Titanophora weberae - fresh (c) and dried (d), Hypnea
pannosa (e), and Halymenia durvillaei (f). (Scale bar = 1 cm).
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Plate 7
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" Plate 8. Habit of species of Hypnea spinella (a), Kappaphycus
alvarezii (b), Peyssonnelia sp (c), Portiera hornemannii (d), and
Actinotrichia fragilis (e). (Scale bar = 1 cm).
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Plate 8
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Plate 9. Habit ‘df species of G,a»laxa_u‘ra marginata (a), Galaxaura |
obtusata (b), Tricleocarpa oblongata (c), Rhodymenia intricata (d),
and Tolypiocladia sp {(e). (Scale bar = 1 cm).
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GLOSSARY OF TECHNICAL TERMS

acuminate : tapering to a point

acute

: sharp at the end; ending in a point

amorphous : having no specific shape or form

anast

omosing : joining together irregularly to form a network

annulate : marked with rings; surrounded by rings or bands
aplanosporangia : sporangia producing non-motile spores
arcuate : bent or curved like a bow

assimilatory filaments : pigmented or photosynthetic fila‘ments
attenuate : narrow and gradually tapering

: angle formed by the main axis and a lateral branch angle

formed by a branch and lateral branchlet

bifurcate : to divide or fork into two branches
bulbous : bulb-like; with a distinct swollen end
capitate : having a globular or spherical head
cervicorn : resembling a deer's horn '

clava

te : club-shaped

cordate : heart-shaped

coron

a : a whorl of appendages or cells surmounting a structure

cortex : the peripheral tissue lying outside the medulla

cofymbbse : resembling a flower cluster that has a flat- topped or.

crena
crypt

.convex structure

te : scalloped, crinkled

ostomata : minute cavity in the outer of Fucales bearmg
sterile hairs -

'cun_eate : wedge-shaped, broad above, tapermg by nearly stralght

" lines to the base : -
dentate : toothed, with the teeth sharp and pointed outward
determinate branchlets : branchlets that have limited growth

dicho

disse
distal :

tomous : divided into two equal portions

“discoid : having a form of a disc

piment : a partition
~toward the farthest point; free end; opposﬂe of basal or
proximal
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distromatic : composed of two layers of cells

divaricate : branching at wide angles

dorsiventral : with dIStInCt front (ventral) and back (dorsal) S|des
- these are often concave or flat and convex

edentate : not dentate :

entire : having the margin continuous and not broken by d|V|S|on
~ teeth, or serration : o

erose : an apparently gnawed margm having the margln |rregularly

toothed, as if bitten by some ammal ,
filiform : thread-like ’

flabellate : fan-shaped; broad and round at the top, narrowed below -

like a bow
flexuous : winding; bent alternately in opposite dlrectlons Zig- zag
foliaceous : leaf-like
frond : blade or leaf-like structure of an alga
gametangia : reproductive structures producing gametes
glabrous zone : smooth zone; the surface devoid of hairs
glomeruliferous : resembllng a head- I|ke cluster of ‘flowers
‘habit : the morphological form of a plant , .
holdfast : root-like or disc- Ilke structure that attaches an alga to
the substrate ‘
indusium : a cover to sporangia :
internode : the part of an axis or branch between two nodes
lanceolate : narrow and tapering toward the apex or each end
lateral : pertaining to the side '
lenticular (thickening) : shaped like a th|ck convex lens -
medulla : the tissue lying in the center of a thallus
moniliform : consisting of a series of bead like swelling
alternatmg with “contractions '
monostromatic : composed of one Iayer of ceIIs
mucron : a small, sharp point
mucronate : abruptly tipped by a small, sharp pomt
node : a joint .
obpyramidal : inversely pyramidal
obtuse : slightly rounded at the end |
ovate : more or less twice as long as‘broed, ‘widest below the

166



167

middle and more or less narrowed upward
palisade : a row of elongated cells at right angles to the surface
" and united laterally into a compact tissue
palmate : flattened and lobed or divided like the ‘palm of a hand
paniculate : arranged in a loosely branching flower cluster -
- pectinate : branches or branchlets set close together like the teeth
of a comb ’
- pedicel : the ultimate stalk A
peltate : a flattened, parasol shaped dISC with a central stalk
pinnate : having branches on opposite sides of the main axis; in a
' feather-like arrangement | | |
pit connections : tubular pores connecting adjacent cells in the
Rhodophyta
‘p'olysiphonous' : having several coherent Iongltudlnal rows of
cells surrounding a central .axis .
prostrate : lying flat on the substrate ,
proximal : toward the point of attachment or Iower part opposﬂe
of distal
~pulvinate : hemispherical or chu3|on shaped
racemose : having the form of a- raceme the structures are stalked ’
and attached to a common axis
rachis : the axis of a compound leaf or frond
ramuli : determinate branchlets
receptacle : a “specialized structure bearing reproductlve organs; in
" Fucales the receptacles are swollen regions containing the .
conceptacles
reniform : kidney-shaped; broader than long and with a sinus at the
base o ,
serrate : having sharp small teeth that are projected forward
sessile : not stalked; attached directly to the substrate
spherical : globe- or ball- shaped round
spinulose : having spines -
sporangia : structures producing spores .
stellate : star-shaped:; havrng numerous pro;ectlons from a central
 region :
stipitate : having a stipe
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stolon : a prostrate axis, Iyrng on or in the substrate, from. whrch
erect branches arise
terete : with a circular transverse section ,
tetrasporangia : structures containing four tetraspores
thallus : a plant body undifferentiated into true leaves, stems and
roots ‘ , ' '
tortuous : full of twists; turns or bends; twisting, winding or
crooked '
trabeculae : slender strands or bars ,
'tra'p_ezoidal : with an unsymmetrical four-sided shaped
trichotomous : divided into three equal parts '
trilobed : having a three lobe-shaped .
triquetrous : having a triangular cross. section; three sided
| truncate : cut off abruptly; blunt; flat-topped
turbinate . inversely conical; bell-shaped
ultimate : the final order -
upright : the blade or branch of an alga that stands at a rrght angle
to the substrate
“urn-shaped : egg- shaped with a narrow, protrudlng orifice
utricle : a bladder-like S|phon swellmg usually in the outer |ayer of
‘a ‘thallus
~verrucose : covered with wart-like p'rotuberancee; warty
verticillate : having branchlets arising-from one level on the axis
verticil : a whorl of branches or branchlets | R
vesicle : a small sac-like structure
vesiculate : vesicle-like
whorl : a group of branches radially drstrlbuted about and attached ,
~at the same level of an axis ‘
zonate : banding of the thallus



’Alphabetic‘ Species Index

Acanthophora Lamouroux
A. spicifera

Acetabularla Lamouroux -
A. dentata

" Actinotrichia Decaisne

A. fragilis
Amansia LLamouroux
. A. glomerata \
Anadyomene (Wulfen) C. Agardh
A. stellata
Avrainvillea Decaisne
A.  obscura
Betaphycus Doty
‘ B. gelatinum

" Boergesenia Feldmann

B. forbesii
Bornetella Munier-Chalmas
B. nitida
B. oligospora
B. sphaerica

- Caulerpa Lamouroux -

C. lentillifera
.C. racemosa
ecad /amourouxii
ecad macrodisca. -
ecad peltata
ecad racemosa o
C. serrulata - o
C. verticillata
Codium Stackhouse
C. arabicum
C. edule
D/ctyosphaerla Decaisne ex Endllchter
D. cavernosa
D. versluysii
Dictyota Lamouroux
D. bartayresiana
D. cervicornis
D. ciliolata

- Page -

64
64

4.

41

83
83 -

65
65
35

35 -

24
24
81
81

36
42
42

43

44

15

16
17

18

18
19
20
20
21

22

23
23
37

38

48

48
50

36

50
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Galaxaura Lamouroux
G. fasciculata
G. filamentosa-
'G. marginata
G. obtusata

Gelidiella Feldmann and Hamel

G. acerosa

 Gracilaria Greville

G. arcuata
G. coronopifolia
'G. salicornia

Halimeda Lamouroux

‘copiosa
discoidea
macroloba
macrophysa
melanesica
micronesica
opuntia

H. tuna

IITTITIIT

| Halymenia C. Agardh

H. durvillaei
Hormophysa Kutzing

~ H. cuneiformis
Hypnea LLamouroux

-H. pannosa

H. spinella

. Kappaphycus Doty

K. alvarezii
Laurencia Lamouroux
L. cartilaginea
L. flexilis
L. obtusa
L. papillosa
Lobophora J. Agardh -
L. variegata

Neomeris Lamouroux

N. annulata
- N. vanbosseae

- Padina Adanson

P. australis
P. japonica
P. tenuis

84
85
86

: ,87 .
- 88
71

71

72

72
73

74 .

25

26

27

28
29

30
31
31

30
- 76

76
56
56
77

77
78
82
e
66

67
67
68

69
. 51
51
44

45
45
52
53
54
55
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Peyssonnelia Decaisne
- Peyssonnelia sp
Portiera Zanardini .
P. hornemannii:
Rhodymenia Greville
R. intricata
~ Sargassum C. Agardh
S. turbinarioides
Tltanophora (J. Agardh) J. Feldmann
- . T. weberae
"~ Tolypiocladia. Schmltz
Tolypiocladia sp '
Tr/cleocarpa Huisman and Borowitzka
T. oblongata
Turbinaria Lamouroux
T. conoides
- T. decurrens
T. ornata
Tydemania Weber-van Bosse
_ T. expeditionis
Udotea Lamouroux -
‘ U. argentea
Valon/a C. Agardh
V. aegagropila
Ventricaria Olsen and West
V. ventricosa

79

79
80

80

90

90

57
57

75 .
75
70 -

70
89
89
58
58
59
60

33

33

34

34
39
39
40

40
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