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Body structure of seaweeds

Some characteristics of seaweeds

In genaral, seawesds are marine slgae that can be sean by the
nekad =ve, They come from thres dstinet groups. of organisms
that can photosynthesize, and can be found in the relatively
shallow areas of the sea. Soms seawaads look like plants found an
land. However, they have no speclalized organs, such as rogts and
leaves, This suggests that they cam absorb nutrients and
photosynthesize on &l parts of their surface.

Segweeds heve been divided Into three distinet groups baged
upon colar (the red, brown, and green aigae), but there are many
excaptions to this ruka, Presently, there are mora than 10,000
species of seaweeds known in the world,

Uincdaria pimomtifivde | Horvey ) Suringae

hlades

midrib
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Body structure of seagrasses

Some characteristics of seagrasses

Seagrasses are angicsparms that live in the oceans. For common
apecies, such as fostera maring, the leaves are long and nermow
Blackes, whech appoar like grass, and hende th name "sea-grass”
Since seagrasses ara angiosparms, they are relatad to land plants,
and can produce flowers.

Thaty alsd Have destinct organs Such && roots, stams, and [eawes,
They can be found throughout the world, and about 60 species are
krcnwn.

Theducriz fevprichi’ (Elrenberng) Asclwrs
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Common names in Japanese

What do these nermes meen?

Mizu=tama

“MER-EME maans Dl ol webar,
and ofien there i walar ngige ol
the hal

Rappa-moku

If you loak clsely, this saawoned
leaks fike @ collaction of irumpets.
This iswhy it is called “Rappa-moku”,
and “moku” is a lerm for oaling
gEgwEacs,

“Magatama' = Te name ol an
ENciant Japanesa SIonNe aimamsant,
end ‘mo” & tha Japanass ward &r
“mEEAaET

A

Ya-hane-moku
Ya-Dane-maku” wes named afer
Feei it ko Bkim Thaa Tledohing oo BN

(RITDY, And “moku” I8 8 lerm for

flonbng seaweeds.

Hikkou-g u a
“Hikkon-gusa® was named bacausa
i Wooks mmdar i s e shall, ard

o
Hal-kona-hada
“Hai-kona-riada”  |Heraly maans
‘creeping powoer coaled skin®,
bacausa this seawead can covwar a
witle araa and degosis lima on s
surfacs,

KHsune-no-0
"Kilsurm-rmo-a" was named afler
P i ragembles g fsa'y Lail,

rathe, and | wondes iT § makes-a
rattling soumid

i .
Mayu-haki-mo

Fegei-irn”, vises rermsg Docans
it bk lice an eyabrow brush.

Kara-goromo

“Rara-porome” was raamed because
the biadas laoks like & drags ram
ancient China.

Ha-goromo
*Ha-garomo” wis named after s
mesambieroe o the dressal an anpel

Kaimen-sau
“Kaiman-sou” measns

*Eponge-wand”,

Umi-tora=no=o

“Lire-tora-ma-2" was named afler

how il resemibles a tiger's 1ail i
the ocaen

Fude-no-ho

"Fude-ri-la” means the p ol an
i ILssh, fhe COoEmmon Eﬂgi&-ﬂ
rame ks "Fager siges”,



Various beautiful colors of

1 el ceawstetts can De dhaded ntd three grolLps that are besed on colar, These area the ned,
o, and green ahgan. Howoss, seavwesdts can be wery coforful, ond thare ang many escepiions.

the seaweed

Cioditim sp

Lirdrasndya ap

Acrocyslia nana

CORALLINALES
imon-genicudate comlline alga)

Hypnaa pannosa

Poriiaria Aoyl

Champia sp.

HELIMAaaa miadhdas



Unusual appearance

Sestraerris can come in mary shepes and sires,
Thiny can ook B Bnd plarts, oorale, and aaan animaes.

X e od
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Monozinoma miliam

Euchowma sp s shikingly
simifar 10 this |5 & real comal
SO0y [ACROOOS P}

Hydrapuntia adulis

Biruves oligmurae ‘

Verlncana vanincosa

Fhamiiia hawaiensis

Awvrainilies arecls

¥ &
Halicargre wighli

Hydroclathrus clathrafus

A

Jariia sp Acelahularng denlata

Caipomana sinuoss
11 i



Some rare seaweeds
that can be found in Okinawa

Interaction bs‘twesr]
seaweeds and marine animals
in the coastal ecosystem

harime Brimaia 50 BooT B Using sameceod Tar thelr own banafil

1

Acetabularia ryukyuensis

nalzrEE-TEE I ——
A Thie: sk s i cormemoe i Dimaa oal A

Acetaburania ryURyYUSNSE IS 8N SNOSMIC  fes o tesr lurd 0 Pk s,

green akga that can be found in the Fyukyw |slands, 11 iz slso a
unicellular alga, which meana it has only one cell, Therefors, it
i oftan usad to study cell biclagy in many high schaals in Japan.

Pseudodichotomosiphon constrictus
An endangered species,

. : —_-‘qa izhmhl.rﬂm':"' = 7 |
A : | | Fesymodiohotomosphon | )
- - ] .I.J:"F:;"

' | constrcks

e

Freudodichotomaosiphon constricius
can be found only on the sandy bottom
during winter and early soring, and looks like a bal of
green hair. This species s endemic to Okinawa [sland,

and is only fourd ina few places of the Island. It = akso fisted as an
endengered species by Japanese Ministry of Emvironment.

T smrvemnln e wxibwne

Large seewesd commurities, such as kelp forests and drifting seaweed
rafts, create habitat that can be used as shelter and feeding arsas.

[ e

Some demselfishes are
known to make “seawsed
garden” for food.
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The many ways we use
seaweeds in our lives
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The many ways we use seaweeds in our lives
In Okinawa. seswesds are indispensshls to the dietary culture. Indeed we eat
frany kinds of seawsed including Lindaria pinratifics, Sargassam fusiforma,
Seccharing faporics and Cladosiphon okamuramus.

tnmybecﬂﬁmultmmgne.ttﬂaﬂﬂhuwn n the photo abowe,
seawesds are used in many kinds of foods, such as ice cream and
ham, and they are even usad In fire extinguishers,

Products that use seaweeds as an Ingredlant

Caragesndan

el o

Mg paatan ARp.) il

iz o thickener, amulsihior

H.arr._ Boiked fish pasks, Noodas,
Cusiand, kos craam, Milk podding,
Coonn, Swes? nacdaan jaly, Pat food

Zirup, Toothpasts, Shamaon,

chgrran Frasunl

Fira Eﬂ'gﬁ-mf
Funoran
Raminarailzaton of feath | 54
'?@.":‘.-_ - | Rairinaalzaion acosd et of beelh)
Kainic acid Paralyzng parsies [vng N | Ascanicide
(Ml b Fearan: guis {deatarming medicing|

In this way, seaweeds gre procesaed In many weys to be used in

many products.

Important roles of the seaweed
in the coastal ecosystem

Mechanism of pholosynthesis

e .*I
..-:‘l‘,“.r.

El Produces the oxygen and

nutrients by photosynthesis
Similar to land plants, Seaweods use
eunfight 1o photosyntheeims, producing
ouyplerl  and carbahydeates  from
dissoieed carbon dicedda and water,
Carbohydrates, such as sugar and
starch, ere the main bulding blocks of
samwend, 5o, if the water becomes
rurky end turbid, not encagh sunight
wil be avalabie and seanseecds CENOL
sLInviv,

[2] Purifies the seawater

Mutrienis, such as nitrogen and
phosphorows, that flow into the ocean
from sounces on land proside nulrants
o the coastal emvircnmant, Howewer,
oo much nutrlents can causs water
polution, therefore saawaecds help o
purily the water by abeortding much of
thesa mrtrients.

Provides habitat for fish and

invertebrates

Seawesd communites provide hebsitat
for marmy marnine animads, inciuding the
fizh and invertebrates.

|4]| Provides food for fish and

invertebrates
Seawesds are a sowoe of food for
iy mssine animals, including the
fish and irvertebrates.

16
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Distribution and taxonomy of

seaweeds

Genpral charactemstice of semwesds it Japan and Lha viciniky.
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Distribution

SR e ol curTnd
s Warm cudni

Japan l& an island country that stretches from the subtropical
Fyukyu Elands in the aouth to the subsretic islend of Hokkeido in the
north, and is krown o Be one of the most blodiverse arezs in e
wiorkd, with the recards of more then 1500 spedes of seeweeds.

Suberctic speciss Including kelp (Sacchsring] can be found glong the
coast of Hokkaldo and the Peciflc coast of the Tohohu reglon
inortheestern part of Honshu) and are strongly influenced by the
cold Cyeshio current. Other reglons of Japan in Honshu, Shikoku
and Kyushu lalands have B temgerate chmate, and temperete species
guch ag Lindeama are dominant here. On the other hand, subtroshcal
spacies including Hedmeds and Caulerpa are distriouted in Ryukou
kfands. which is mflusncad by the werm Kuroshio current,

I ganeral, the makeup of seawesds speciss differs from reglon to
region. Green elges are refatively more common in Okinawa and
gimilar warm waters: however, brown algse, such as kel often
dominate relathely cold-water regions like Hokkaldo. Interestingly,
gmaler seawesds are common |n the south, especihly Okinawa,
whereas larger segweeds are more often found in the norte

Taxonomy

Unike the terrestrial plants, seawseds come in a wide varlety of colors.
This & typically due to the wide variety and makeup of pigments in the
seawesds that take part in photogynthesis, Seawessds have been divided
inko three groups besed on these pigments, which are found n the

chioroplzst.

Green algae

The: chiorophylt-a srd chioropmdl-t fourd in
1ha green aigan ocour in tha Bame Dropartons
&3 the terreatrssl pants. In Okinews, Bpecias
such 2= Hatmeds, Varhcavie and Codiam
are some commonly found green aigae, and
adibls specles such as Monpsfroms and
Cavlarpa alst belong 1o this group. Tha
pigments in the green algae s=rve bo absorb
blue and red light for the phatosymthesis
and reflect green fight, which & why they
appear green. IU e beleved that the ancesions
of terrestrial plants are the proen e,

Brown algae
Brown agee often are browresh inocolor,
I:n:l.ntnﬂ'an;'minﬂh: warrthonnd, called

found in thig group. In Deinawa, common
adinls species and Sanpssaum fusiforme and
Clagosinhon ohamoranus, Unaans plamedios
& Saccharing japerica also belong to this
group, bt ana found In colder waters, Unilo
the green sgse, brown algee sre abbs o s
green ight foe phatanmihess,

Red algae

R algas are often red to Burgundy in ooor
becouse of the pomerss phyooarvthnn and
phycocyvanin, Urfiee the other wo groups.
rad akgee oty poEseas o typs of chiarophll
which is chiorophsydl-a, Some popular edibie
species arg Pyroghs tenens and Betaphicus
gedahings, RAed alges can w=e both graen
and blue light o photosynthesiees, and
becsuse of this many can be found relative
decp waters of the ocesn, where arly blue
lighk is available
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Projects of
the Okinawa Churaumi Aquarium

At Okinawe Churaumi Aquarium, field surveys of
seaeids are conducted around the nesdy shares.

Quadrat Surveys

There are permanent quadrats (2m x 2m) on some charscteristic lbostions
aof the coral reef, in these quedrats, we determing the ¥-coverage of
seawesds by examaning how much space in the quadrat they oocupy.
Seasoral and anoual surveys of these permanent quadrats helps us
to cterming Fow biodversity changes over long pariads of tine.

We want to determine how the emvironment of thess coral reefs is

chamging. and how this affects =8 the organisms that (ive in this
ECOSyETEm.

We hops to improve explanations and educational activity at the
equarium g0 that we can hefp you to better understand snd sppreciate
seaweads, and realize why they are sa important to ocur dally lves
and the Fves of many organsms living In the oceans,

Our Discoveries So Far

mrewes Aol FEE
Along the cosstal area of Churaumi Squarium, there are five distinct
habitats: an ouber reef slope, a lagoon, a seagrass bed, 8 Sargassum bed,
and a coral community. Each habitat has a different makawp of species,
and because there are many habitsts there a divarsity of spaciss. In fact,
we hiave found more than 150 species of seaweeds.

i}
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List of species
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