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FIGURE NO. TITLE PAGE 

..J..20 Fig. 4.20a-b. Trichodesmium erythraeum. Fig. 4.20a. Plant 59 
growing in bundle (scale bar = 250.0 µm). Fig. -t.20b. 
Apex gradually tapering (arrow) (scale bar = l 0.0 mm) . 

..J..21 Fig . ..J..21. Trichomes without sheath with round apical cell 60 
(arrow) (scale bar = 25.0 µm). 

4.22 Fig. 4.22a-b. Geitlerinema amphibium. Fig. 4.22a. Habit of 61 
Geiflerinema amphibium (scale bar = 500.0 µm). Fig. 
4.22b. Apical cell round (arrow) (scale bar = 25.0 µm) . 

..J..23 Fig. 4.23. Leptolyngbya crosbyana with hyaline sheath 63 
(arrow) (scale bar = 25.0 µm). 

-J..24 Fig. 4.24a-24b. Spirulina sub.salsa. Fig. 4.24a. Spirulina 64 
sub.salsa with loosely distance of twist (scale bar = 75.0 
µm). Fig. 4.24b. Spirulina subsalsa with closely distance 
of twist (scale bar = 10.0 µm) . 

..J..25 Fig. 4.25. Spirulina sp. Sheath present with closely 65 
distance of twist (scale bar = 40.0 µm). 

4.26 Fig . ..J..26a-c. Brachytrichia quoyi. Fig. 4.26a. Habit of 66 
plant (scale bar = I 0.0 mm). Fig. 4.26b. Cell arrangement 
(scale bar = 25.0 µm).Fig. 4.26c. Heterocyst (scale bar = 
10.0 µm) 

-+.27 Fig. 4.27a-d. Ca!lithamnion sp. Fig. 4.27a. Habit (scale bar 72 
= 5.0 mm). Fig. 4.27b. Apical tip (scale bar = 10.0 �Lm). 
Fig.4.27c. Tetrasporangia plants (scale bar = 100.0 µm). 
Fig. 4.27d. Tetrasporangia (scale bar = 25.0 �tm). 

4.28 Fig. 4.28a-d. Centroceras clavuratum. Fig. 4.28a. 74 
Dichotomous branching with furcipate tip of branch 

(arrow) (scale bar = 250.0 µm). Fig. 4.28b. Portion of 

fertile branch (scale bar = 200.0 �Lm). Fig. 4.28c. 

Tetrasporangia (scale bar = 25.0 µm ). Fig. 4.28d. Spines 

(scale bar = 50.0 µm) . 
..J..29 Fig.4.29a-b. Centroceras minutum .Fig. 4.29a.Braching 75 

pattern (scale bar = 250.0 µm). Fig.4.29.b. Tricoblast 
present (arrow) with spines at the node (bi) (scale bar = 
250.0 µm) . 

..J..30 Fig. 4.30a-d. Ceramiumjl.accidum.Fig.30a Habit (scale bar 77 
= I 0.0 mm). Fig. 4.30b. Habit (scale bar = 250.0 µm).Fig. 
4.30c. Rhizoid (scale bar = 100.0 µm). Fig. 4.30d. 
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4.31 

4.32 

4.33 

4.34 

4.35 

4.36 

4.37 

Tetrasporangia branch (scale bar = l 00.0 µm). 

Fig. 4.3 l a-d. Ceramium tenerrimum. Fig. 4.31 a. Thalli 
population grown on rope (scale bar == 10.0 mm). Fig. 
4.3 l b. Part of thallus showing pseudo-dichotomous 
branching (scale bar = 100.0 µm). Fig. 4.31 c. Branches 
with rhizoids attachment (scale bar = 250.0 µm). Fig. 
4.31 d. Tetrnsporangia (scale bar = 100.0 µm). 

Fig. 4.32a-d. Ceramium species 1. Fig. 32a. Habit (scale 
bar = 100.0 µm). Fig. 4.32b. Rhizoid (scale bar = 25.0 
µm). Fig. 4.32c. Branching with tetrasporangia branch 
(scale bar = 250.0 µrn). Fig. 4.32d. Tetrasporangia in axial 
cells (scale bar = 25.0 µm) 

Fig. 4.33a-d. Ceramium species 2 .Fig. 4.33a. Habit (scale 
bar = 10.0 mm). Fig. 4.33b. Thallus with dichotomous 
branching (scale bar = 250.0 µm) Fig. 4.33c. 
Tetrasporangia branch (scale bar = 250.0 µm). Fig. 4.33d. 
Tetrasporangia (scale bar = 100.0 µm). 

Fig. 4.34a-b. Ceramium species 3. Fig. 4.34a. Habit (scale 
bar = 100.0 µm). Fig. 4.34b. (scale bar = 25.0 �un). 

Fig. 4.35a-f. Spyridiafilamentosa. Fig. 4.35a. Habit. (scale 
bar = l 0.0 �tm). Fig. 4.35b. Tip of branch (scale bar =

250.0 µm). Fig. 4.35c. Single terminal spines at tip (scale 
bar = 25.0µm). Fig. 4.35d. Cystocarp (scale bar = 25.0 
µm). Fig. 4.35e. Male plant in colorless patches at the 
nodes (scale bar = 500.0 µm). Fig. 4.35f. Spermatangia 
(scale bar = 25.0 µm). 

Fig. 4.36a-g. Wrangelia plumosa. Fig. 4.36a. Habit (scale 
bar = 10.0 mm). Fig. 4.36b. Apical tip gradually taper 
(scale bar = 25 .O�tm).Fig. 4.36c. Unilateral branching 
(scale bar = 100.0 µm). Fig.4.36d. Part of whorl braclets 
(scale bar = 100.0 µm). Fig. 4.36e. Reduce whole bracelet 
(scale bar = l 00.0 µm). Fig. 4.36f. Sporangial whorl
bracelets with vegetative portion (scale bar = 25.0 µm). 
Fig. 4.36g. Tetrasoprangia arrangement (scale bar = 25.0 
µm). 

Fig. 4.37a-h. Heterosiphonia crispella. Fig. 4.36a. Habit 
(scale bar = 250.0 µm). Fig. 4.37b. Rhizoid cut-off (scale 
bar = 25.0 µrn). 
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FIGURE NO. TITLE PAGE 

4.37 Fig. 4.37c. Tetrasporangia plant (scale bar = 25.0 µm). Fig. 88 
4.37d. Stichidia (scale bar = 100.0 µm). Fig. 4.37e. 
Immature stichidia (scale bar = 25.0 µm).Fig. 4. 37f. Upper 
portion of spermatangial plant (scale bar = 25.0 µm). Fig. 
4.37g. Spirally arranged spermatangial branches (scale bar 
= 100.0 µm). Fig. 4. 3 7h. Sterile apex of spermatangial 
branch (arrow) (scaie bar = 25.0 µm). 

-t.38 Fig. 4.38a-d. Cologlossa leprieurii. Fig. 4.38a. Habit (scale 90 
bar = 250.0 µm). Fig. 4.38b. Forked at the apices. (scale 
bar = 100.0 µrn). Fig. 4.38c. New blade grow out from the 
injured tip of old blade (scale bar = 25.0 µm). Fig. 4.38d. 
Rhizoids (scale bar = 25.0 µm). 

4.39 Fig. 4. 39a-b. Hypoglossum simulans . Fig. 4. 38a. Young 91 
plant (scale bar = 100.0 µm). Fig. 4.39b. Full grown thallus 
(illustration shows the anangement of cells) (scale bar = 
100.0 µm). 

4.40 Fig . ..J..40a-d. Acanthophora muscoides. Fig. 4.40a. Thallus 93 
(scale bar = 10.0 mm). Fig. 4. 40b. Trichoblast throughout 

the thallus (arrow) (scale bar = 500.0 �Lm). Fig. 4.40c. 
Apical part of sporophytes with tetrasporangia (scale bar = 

500.0 �Lm). Fig. 4.40d. Tetraspororangia (scale bar = 25.0 

�Lm). 

4.41 Fig. 4.41 a-d. Acantophora spicifera. Fig. 4.41 a. Habit 95 
(scale bar = 30.0 mm). Fig. 4.41 b. Trichoblast not present 

throughout the thallus (arrow) (scale bar = 500.0 µm). Fig. 
4.41 c. Apical part of sporophytes with tetrasporangia 

(scale bar = l 00.0 �Lm). Fig. 4.41 d. Tetrasporangium (scale 

bar = 25.0 µm). 

4.42 Fig. 4.42. Acrocystis nana. Thallus of Acroc.ystis nana with 96 
the solid and cylindrical stipe (i) (scale bar = 10.0 mm). 

4.43 Fig. 4.43a-d. Bostrychia radicans Fig. 4.43a. Habit (scale 98 
bar = 250.0 µm). · Fig. 4.43b. Holdfast (cladohapteron) 
(scale bar = 250.0 µm). Fig. 4.43c. Tetrasporangial 
stricidium (scale bar = 200.0 µm ). Fig. 4.43d. Tetraspore 
(scale bar = 25.0 �Lm ). 
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FIGURE NO. TITLE PAGE 

4.44 Fig. 4.44a-b.Bostrychia tenella. Fig. 4.43a. Habit. (scale 100 
bar = l 0.0 mm). Fig. 4.44b. Branches over-lapping each 
other (scale bar = 500.0 µm). 

4.45 Fig. 4.45a-d. Herposiphonia tenella . Fig. 4.45a. 102 
Arrangement of the branch (dddi) (scale bar = 100.0 µm). 
Fig. 4.45b.Tip of a young determinate branch bearing two 
trichoblast (scale bar = 100.0 �tm). Fig. 
4.45c.Tetrasopangia braches (scale bar = 25 µm). Fig. 
4.45d. Tetrasopangia with tetrahedrally- arranged spores 
(scale bar = 25.0 µm). 

4.46 Fig. 4.46a-h. Herposiphonia species. Fig. 4.46a. 103 
Unicellular rhizoids (scale bar = 250.0 µm). Fig. 4.46b. 
Long tricoblast at apical branches (scale bar = 250.0 µm). 
Fig. 4.46c. Tetrasporangial branches (scale bar = 100.0 
�tm). Fig. 4.46d. Female plant (scale bar = 250.0 µm). 
Fig.4.46e. Note the median cystocarps (scale bar = l 00.0 
µm). Fig. 4.46f. Non-mature cyctocarp (scale bar = 100.0 
µm). Fig. 4.46g. Spermatangial branches formed in a spiral 
manner (scale bar = 250.0 µm). Fig. 4.46h. Elongated 
sterile tip (scale bar = 25.0 µm). 

4.47 Fig. 4.47a-b. Laurenciaflexilis. Fig. 4.47a. Habit (scale bar 105 
= 10.0 mm). Fig. 4.47b. Cross section (scale bar = 100.0 
µm). 

4.48 Fig. 4.48a-b. Laurencia papillosa. Fig. 4.48a. Habit (scale 107 
bar = 10.0 mm). Fig. 4.48b. Cross-section of thallus (scale 
bar = 100.0 µm). 

4.49 Fig. 4.49a-h. Laurencia patentiramea. Fig. 4.49a-b. Habit 109 
(scale bar = 10.0 mm). Fig. 4.49c. Branching pattern 
(scale bar = 5.0 mm). Fig. 4.49d. Surface view of cell 
(scale bar = 250.0 µm). Fig. 4.49e. Part of cross section 
through branclet (scale bar = 100.0 µm). Fig. 4.49f. 
Tricoblast (scale bar = 25.0 µm). Fig. 
4.49g.Tetrasporangial branclet (scale bar = I 00.0 µm). Fig. 
4.49h. Tetraspore (scale bar = 25.0 �un). 

4.50 Fig. 4.50a-b. Laurencia species. Fig. 4.50a. Habit (scale 11 I 

bar = 250.0 µm). Fig. 4.50b. Tricoblast at terminal portion 
(scale bar = 100.0 µm). 

Xl 



FIGURE NO. TITLE PAGE 

4.51 Fig. 4.51 a-d. Leveillea jungermannioides. Fig. 4.5 la. 112 
Portion of erect branches (scale bar = 250.0 µm). Fig. 
4.51 b. Multicellular holdfast branches (scale bar = 250.0 
!-Lill). Fig. 4.51c. Midrib (arrow) branches (scale bar = 
l 00.0 µm).Fig. 4.51 d. Tetrasporangia stichidia (arrow) 
branches (scale bar = 100.0 )-LID). 

4.52 Fig. 4.52a-f. Neosiphonia savatieri. Fig. 4.52a. Thallus 115 
(scale bar = 250.0 µm).Fig. 4.52b. Rhizoids cut-off from 
the pericentral cells (scale bar = 25.0 µm). Fig. 4.52c. 
Young cicatrigenous branch developing on the middle 
portion of the first order branch (scale bar = 25.0 µm). Fig. 
4.52d. Tetrasporangial branches, showing a spiral 
arrangement of tetrasopangia (scale bar = 100.0 µm). Fig. 
4.52e. Tetrasporangia (scale bar = 25.0 µm). Fig. 4.52f. 
Mature cystocarps are almost spherical (scale bar = 100.0 
µm). 

4.53 Fig. 4.53a-d. PoLysiphonia scopuLorum. Fig. 4.53a. Thallus I 17 

of plant (scale bar =250.0 µm). Fig. 4.53b. Rhizoids non 

cut-off (scale bar =25.0 1-Lm). Fig. 4.53c. Tetrasopangial 

branch (scale bar =25.0 µm). Fig. 4.53d. Spermatangial 

branches (scale bar =25.0 µm). 

4.54 Fig. 4.54a-f. PoLysiphonia species. Fig. 4.54a. Habit (scale 119 
bar = 10.0 mm). Fig. 4.54b. Thall us of plant (scale bar 

=250.0 1-Lm). Fig. 4.54c. Rhizoids non cut-off (scale bar 

=25.0 1-Lm). Fig. 4.54d. Cicatriginous branches (scale bar 
=25.0 1-Lm). Fig. 4.54e. Tetrasopangia branch (scale bar 

=25.0 !-Lill). Fig. 4.54f. Tetrasporangia(scale bar =25.0 !-Lill). 

4.55 Fig. 4.55. ToLypiocLadia gLomeruLata. Habit of plant. (scale 120 

bar =250.0 !-LID) 

4.56 Fig. 4.56a-b. Amphiroa anastomosans. Fig. 4.56a. Habit of 121 
Amphiroa anastomosans (scale bar = 10.0 mm). Fig. 4.56b. 

Sho1i cells (i) and cells (ii) (scale bar = 25.01-Lm). 

4.57 Fig. 4.57a-d. AmphiroafragiLissima. Fig. 4.57a. Thallus of 123 

Amphiroa fragiLissima (scale bar = 10.0 mm). Fig. 4.57b. 
Geniculate (arrow) and intergeniculate (scale bar = 100.0 

µm). Fig. 4.57c. Reproductive structure (scale bar = 50.0 

µm). Fig. 4.57d. Arrangement of cells with long cells (i) 

and short cells (arrow) (scale bar = 25.0 µm). Fig. 4.57e. 

Long cells of thallus (scale bar = 25.0 1-Lm). Fig. 4.57f. 
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..i.58 

4.59 

4.60 

4.61 

4.62 

4.63 

Short cells of thallus (scale bar = 25.0 µm). 

Fig. 4.58a-d. Jania adhaerens. Fig. 4.58a. Oi
trichotornously branched (scale bar = 5.0 mm). Fig. 4.58b. 

Segment (scale bar = 25 µm). Fig. 4.58c. Terminal 

segment (scale bar = 100.0 µm). Fig. 4.58d. Integenicular 

segment (scale bar = 100.0 µm). 

Fig. 4.59.a-d. Jania capillacea. Fig. 4.59a. Habit (scale bar 
= 5.0 mm). Fig. 4.59b. Dichotomously branched (scale bar 
= 250.0 µm). Fig. 4.59c. Attachment part (scale bar 
250.0 µm). Fig. 4.59d. Rhizoid (scale bar = 100.0 µm). 

Fig. 4.60a-b. Coralline algae. Fig. 4.60a. Habit. (scale bar 
= 10.0 mm). Fig. 4.60b. Transverse section of decalcified 

thallus showing attachment rhizoidal filaments on non

articulate coralline algae (scale bar = 250.0 µm). 

Fig. 4.61 a-g. Gelidium pussilum. Fig. 4. 61 a. Habit. (scale 
bar = 10.0 mm). Fig. 4.61 b. External view showing simple 
branching of erect axes (scale bar = 5.0 mm). Fig. 4.61 c. 

Cluster of brush-like rhizoids attaching the creeping axis to 

the substratum(scale bar = 25.0 µm). Fig. 4.61d. Apical tip 

showing the apical cells (scale bar = 25.0 �Lm). Fig. 4.6 l e. 

Transverse section of main axis (scale bar = 25.0). Fig. 

4.61 f. Tranverse section of erect axes (midfrond) (scale bar 
= 100.0 µm). Fig. 4.61 g. Detail of the erect axes 
(midfrond) (scale bar = 25.0 µm). 

Fig. 4.62a-f. Gelidiella acerosa. Fig. 4.62a. Habit. (scale 
bar = 10.0 mm). Fig. 4.62b. Cluster of unicellular rhizoids 
attaching the creeping axis to the substratum (scale bar = 

25.0 µm). Fig. 4.62c. Lateral view of the short branches 

connecting erect axes (scale bar = 5.0 mm). Fig. 4.62d. 

Apical tip showing the apical cell, the segment ce_ll cut o ff 

from the apical one and the anticlinally elongated cortical 

cells (scale bar = 25.0µm). Fig. 4.62e. Tetrasporangial in 
stichidia (scale bar = 25.0). Fig. 4.62f. Details of the main 
axis, hypa-like filaments are absent (scale bar = 10.0 mm). 

Fig. 4.63 a-h. Gelidiefla pannosa. Fig 4.63a. Habit of the 

plant (scale bar = 10.0 mm). Fig. 4.63b. External view 

simple erect axes (scale bar = 250.0 µm). Fig. 4.63c. 

Secondary rhizoidal attachments issued from a creeping 

axis (scale bar = 25.0 �un). Fig. 4.63d. Dome- shaped 
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4.64 

4.65 

-+.66 

4.67 

4.68 

4.69 

4.70 

apical cell of an erect branch (scale bar = 25.0 µm). Fig. 
4.63e. Transverse section of erect axis. Hypha-like 
filaments are absents (scale bar = 100.0 µm). Fig. 4.63f. 
Tranverse section of tetrasporangial stichidia (scale bar = 
I 00.0 µm ). Fig. 4.63g. Tetrasporangial stichidia (arrow) 

(scale bar = 250.0 µm). Fig. 4.63h. Tetraspore (scale bar = 
10.0 mm 
Fig. 4.64a-b. Catenella impudica. Fig. 4.64a. Habit (scale 
bar = l 0.0 mm). Fig. 4.64b. Haptera at the apex of 
branching at the constricted joint of segment (scale bar = 
250.0 µm). 

Fig. 4.65a-b. Catenella nipae. Fig. 4.65a. Habit. (scale bar 
= l 0.0 mm). Fig. 4.65b. Haptera at the terminal end of 
segment (arrow) (scale bar = 250.0 µm). 

Fig. 4.66a-b. Caulacanthus ustulatus. Fig. 4.66a. Thallus 

(scale bar = 100.0 µm). Fig. 4.66b. Apical cell sharply 

pointed (scale bar = 25.0 µm). 

Fig. 4.67a-d. Caulacanthus species. Fig. 4.67a. Branching 

pattern (scale bar = 250.0 µm). Fig. 4.67b. Apical

branching of erect portion (scale bar = 25.0 �Lm). Fig. 
4.67c. Secondary attachment discs (arrow) (scale bar = 

25.0 µm). Fig. 4. 67d. Tranverse section of an erect branch 

showing an axial cell (i) connected to two periaxial cells 

(ii) (scale bar = 37.5 µm).

Fig.4.68a-f. Hypnea charoides-valentiae complex. Fig. 
4.68a. Habit of whole plant. (scale bar = 10 mm). Fig. 
4.68b.Branching panern of upper portion (scale bar = 

5.0µm). Fig. 4.68c. Branches end with pointed tips (scale 

bar = 250.0�Lm). Fig. 4.68d. Cross-section at main axis 

with (I) axial cell (arrow) (scale bar = 100.0µm). Fig. 
4.68e. Shape of tetrasporangial stichidia (scale bar = 

200µm). Fig. 4.68f. Surface view of tetrasporangial 

branchlet (scale bar = 25.0µm). 

Fig. 4.69. Hypnea spinella. Habit of Hypnea spinella (scale 
bar = 23.0 mm). 

Fig. 4. 70a-f. Portieria hornemannii. Fig. 4. 70a. Habit 

(scale bar = l 0.0 mm). Fig. 4.70b. Branches (scale bar =
10.0 mm). Fig. 4.70c. Terminal branch (scale bar = 250.0 

µm). Fig. 4.70d. Cross section of vegetative thallus (scale 
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bar = 100.0 µm). Fig. 4.70e. Center cell (scale bar = 25.0 
µm). Fig . ..J..70f. Reproductive structure (scale bar = 25.0 
µm). 

-L71 Fig. 4.7la-d. Solieria robust. Fig. 4.71a. Habit (scale bar = 147 
I 0.0 mm). Fig. 4.71 b. Zonately divided tetraspornngia 
(scale bar = 25.0 µm). Fig. 4.71c. Tranverse section of 
female plant (scale bar = 200.0 µm). Fig. 4.71d. Stages of 
cystocarp development (scale bar = 50.0 µm). 

4.72 Fig. 4.72a-d. Graci/aria caca!ia. Fig. 4.72a. Habit of 149 
Gracilaria caca!ia (scale bar = 10.0 mm). Fig. 4.72b.
Tetrasporangia (scale bar = 25.0 µm). Fig. 4.72c.Cystocarp 
(scale bar = 100.0 µrn). Fig. 4.72d. Speematangia (scale 
bar = 25.0 µm). 

4.73 Fig. 4. 73. Graci/aria canaliculata. Habit of Gracilaria 150 

canaliculata (scale bar = 10.0 mm). 

4.74 Fig. 4.74a-c. Graci/aria changii. Fig. 4.74a. Habit (scale 152 
bar = 10.0 �tm). Fig. 4. 74b. Tetraspore(scale bar = 25.0 
µm). Fig. 4.74c. Cycstocarp. (scale bar = 100.0 µm). 

4.75 Fig. 4.75a-b. Gracilaria edulis. Fig. 4.75a. Habit (scale bar 155 
= 23.0 mm). Fig. 4.75b. Cells and spermatangial 
conceptacles (scale bar = 25.0). 

4. 76 Fig. 4. 76a-b. Graci/aria multifurcata. Fig. 4. 76a. Habit. 156 
(scale bar = 10.0 mm). Fig. 4.76b. Cystocarp (scale bar = 
250.0 µm). 

4.77 Fig. 4.77a-b. Graci/aria rhodymenioides. Fig. 4.77a. Habit 157 
(scale bar = 10.0 m). Fig. 4.77b. Cycstocarp (scale bar = 
250.0 µm). 

4.78 Fig. 4.78a-b. Graci/aria salicornia. Fig. 4.78a. Habit (scale 158 
bar = 10.0 µm).Fig. 4. 78b. Cystocarp (scale bar = 100.0 
µm). 

4. 79 Fig. 4.79a-c. Graci/aria textorii. Fig. 4.79a. Habit (scale 161 

bar = 10.0 mm). Fig. 4.79b. Tetraspore (scale bar = 25.0 
µm). Fig. 4.79c. Cystocarp (scale bar = 100.0 µm). Fig. 
4.79d. Spermatangial (scale bar = 25.0) µm). 

4.80 Fig. 4.80a-d. Graci/aria species. Fig. 4.80a. Habit (scale 163 
bar = 20.0 mm). Fig. 4.80b. Dichotomous branches (scale 
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bar = 10.0 µm). Fig. 4.80c. Tetraspore (scale bar = 25.0 
µm). Fig. 4.80d. Cystocarp (scale bar = 250.0 µm). 

4.8 l Fig. 4.81 a-h. Cryptonemia yendoi. Fig. 4.81 a Habit of the 164 

plant (scale bar = l 0.0 mm). Fig. 4.81 b. Tranverse section 

of the blade (scale bar = 25.0 µm). Fig. 4.8 l c. Arm of large 

stellate cell among sparse medulary filaments (scale bar = 
25.0 �Lm). Fig. 4.81d. Large stellate cell (scale bar = 25.0 

µm). Figure 4.8le. First stage of carpogonial ampulae 
(scale bar = 25.0 µm). Fig. 4.8lf. Second stage of 
carpogonial ampulae (scale bar = 100.0 µm). Fig. 4.8 lg. 
Third stage of carpogonial ampulae (scale bar = 25.0 µm). 
Fig. 4.8 l h. Fourth stage of carpogonial ampulae (scale bar 
= 100.0 µm). 

4.82 Fig. 4.82a-d. Halymenia durvillei. Fig. 4.82a. Habit 167 
(arrow) (scale bar = 150.0 mm). Fig. 4.82b. Branching 

pattern (scale bar = 2.0 mm). Fig. 4.82c. Cross section of 

blade (scale bar = I 00.0 µm). Fig. 4.82d. Carpogonial 
branch (scale bar = 25.0 µm). 

4.83 Fig. 4.83a-h. Halymenia maculate. Fig. 4.83a. Habit. 169 
(arrow) (scale bar = 150.0 mm). Fig. 4.83b. Regularly 
fibrate margin (scale bar = 5.0 mm ). Fig. 4.83c. 

Transverse section of thallus shows medullary filaments 

(scale bar = l 00.0 µm). Fig. 4.83d. Transverse section of 
thallus show the arrangement cotical and rabit-ear cells 

(arrow) (scale bar = 25.0 µm). Fig. 4.83e. Refractive 

ganglionic cell (scale bar = 25.0 µm). Fig. 4.83f. Tranverse 
section of thallus through an auxiliary- cell with young 
ampulla (arrow) (scale bar = 25.0 µm). Fig. 4.83g. Mature 
ampulae (scale bar = 25.0 µm. Fig. 4.83h. Tranverse cells 
of thalus shows the spherical spermatangia (scale bar =

25.0 µm). 

-.J..84 Fig. 4.84a-g. ? Halymenia species. Fig. 4.84a. Habit (scale 172 

bar = 35.0 mm). Fig. 4.84b. Margin of the upper portion of 
blade (scale bar = 25.0 µm). Fig. 4.84c. Surface view of a 
blade. Fig. 4.84d. Refractive ganglionic cell (scale bar =

25.0 µm). Fig. 4.84e. Tranverse section of thallus through 
an auxiliary- cell (arrow) ampulla (scale bar = 25.0 µm). 
Fig. 4.84f. Young auxiliary cell ampullae (scale bar = 25.0 

µm). Fig. 4.84g. Mature ampullae (scale bar = 25.0 µm). 

Fig. 4.84h. Corticle layer in ampullae (scale bar = 25.0 

µm). 
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--l-.85 Fig. --l-.85a-b. Grateloupia jilicina. Fig. 4.85a. Habit of 174 
plant (scale bar = 20.0 mm). Fig. 4.85b. Tranverse section 
of a blade (scale bar = 250.0 µm). 

-l-.86 Fig. 4. 86a-b. Tricleocarpa fragilis. Fig. 4.86a. Ha.bit of 176 
plant (scale bur = 20.0 mm). Fig. 4.86b. Terete branches 
that is regularly dichotomous (scale bar = 10.0 mm). 

4.87 Fig. --l-.87 a-b. liagora ceranoides. Fig. 4.87a. Habit. (scale 178 
bar = l 0.0 mm).Fig. 4.85b. Upper cells (i) and lower cells 

(ii) (scale bar = 25.0 µm).

--l-.88 Fig. 4.88a-b. Ceratodictyon spongiosum. Fig. 4.48a. Habit 179 
(scale bar = 10.0 mm). Fig. 4.88b. Detail of algal 
component (scale bar = 5.0 mm). 

--l-.89 Fig.4.89. The number of taxa (percentage) in divisions 193 
Cya.nophtya., Chlorophyta, Heterokontophyta and 
Rbodophyta (The number of taxa for divisions 
Chlorophyta and Heterokontophyta are adapted from 
Noraien. 2007). 

-l-.89 Fig. 4.90. The number of seaweeds species in each 193 
sampling station in Johor. 

4. 91 Fig. 4. 91. The percentage composition of seaweeds based 194 
of the number of species in divisions Cyanophyta and 
Rhodophyta in each sampling stations in Johor state. 
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ABSTRAK 

Kajian yang dijalankan untuk merekod spes1es rumpai laut yang terdapat di 

sekitar perairan , Johor yang telah dibahagikan kepada tiga kawasan utama. Daripada 

kajian ini, sebanyak 84 taxa telah dikaji dari divisi Cyanophyta and Rhodophyta dari 40 

stesen. Dari divisi Cyanophyta sebanyak empat order, tujuh famili dan 25 spesies telah 

dikenalpasti. Manakala untuk divisi Rhodophyta, lapan order, 16 famili dan 62 spesies 

telah dikaji. Spesies yang paling banyak adalah dari divisi Rhodophya iaitu sebanyak 

71.3 %. !7 spesies telah direkodkan sebagai spesies baru dari divisi Cyanophya dan 7 

spesies dari divisi Rhodophyta. Secara keseluruhan, spesies yang paling dominant untuk 

kaj ian ini adalah Graci/aria edulis dengan 4 7 .5 % untuk divisi Rl1odophyta dan Lyngbya 

majuscula dengan 32.5 % untuk divisi Cyanophyta. Jumlah bilangan spesies yang paling 

banyak direkodkan adalah Tg. Penawar (stesen 38). Manakala tiada spesies direkodkan 

di Muara Sg. Muar (stesen 1) and Segenting (stesen 5). 
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ABSTRACT 

This research was carried out to record seaweeds communities on the intertidal 

and subtidal zone of east. west and south Johor. From this study, 87 taxa were identified 

belonging to the divisions Cyanophyta and Rhodophyta from 40 stations. From the 

division Cyanophyta. four orders, seven families and 25 species were identified. While. 

in the division Rhodophyta, eight orders, 16 families and 62 species were identified. The 

most abundant seaweeds were from division Rhodophyta which was 71.3 %. There were 

l 7 species as new records from division Cyanophyta, and 7 species from division 

Rhodophyta. Overall, the dominant species in the whole study area was Gracifaria edulis 

wihich was found 47.5 % for division Rhodophyta and Lyngbya majuscula with 32.5 % 

for division Cyanophyta. The total number of species highest in Tg. Penawar (station 38). 

While. no species were recorded in Estuary of. Sg. Muar (station 1) and Segenting 

(station 5). 
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