
algae as raw materials produced八larine

from san.in District*

San-in District has a lon号 tradition in utilization of marine a1号ae since ancient times.

The present writer has reported more than 350 species of benthic marine algae includ-

ing more than 240 deep-water species and comprisin号 Chlorophyceae, phaeophyceae and

Rhodophyceae from san-in District in the course of his study on the marine a18al flora

in the middle to south、vestern part of the Japanese coast of the sea of Japan in the past

19 years since 19661)-11). Amon8 them 110 species are utilized as raw materials and

reported as we11 as economic si宮nHicance of deep-water benthic marine algae herein.

San-in coast, which consists of rocky beaches and sandy ones mixed nearly half and

half, is exposed to vio]ent 、vaves durinR typhoon and monsoon seasons of the year. The

Surface lvater temperature in the coast of this district ran宮es from l0で in winter to

26゜c in summer, whi]e at a depth of 50m it ran菖es from lo゜c in winter t0 22゜c in

Summer. The marine flora in this district is stron宮ly influenced by the Tsushima

Warm current throU菖hout the year.

Materials and Methods

This study was carried out along san-in coast extendin今 from oomishima, Yamaguchi

Prefecture to Maizuru Bay which is in the western part of wakasa Bay. C011ections of

benthic marine a1又ae 、vere made at 49 ]oca]ities. C011ections in the upper sublittoral zone

Were made by skin-diving, while those in the lower sublittoral re号ions were made with

a steel dred又e which the present writer designed.

Results and conclusion
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Okα仇Urai, G?'ateιOupia ra?πOsissi仇α, Grateloupia turutU7U, pachy仇e7ιiopsiS 1απCe0ιαta,

Ca?'popeιtiS αズf'iπis, HVPπea charoides, HyPπea jap0九ica, Graci1α九α bursa-pastoris,

G7αCiιαria gi8'as, Graciιαガα te%torii, Graci1αriαυerrucosa, Gy?ππ080πgrus jια6eιι(f'07?πis,

Ch0πdrus oceι1αtus,ι0仇eπtaria Cαιeπαta,ι0"1eπtα元α hakodate九Sis, cerα机iu?π boydeπii,

Cera"1詔仇 k0πdoi, Cα仇Pyιαephora hvPπαeoides, Dasya scoPα九α, Dasyαυi1ιOsa, ch0πdria

CrassicaUιis,ιαUreπCia i九ter仇edia,ιαUre九Cia okα仇1ιrai,ιαUre?1Cia pi九παta.

Marine algae used as raw materials {or paste : Hαιy仇e九iααCU?πi?1αta, GrateιOupia

diυαricata, Grateloupia jiliciπα, G?'αιelotιPia i仇b?'icata, G7αteloupia liuida, GrateιOupia

Okα仇Urai, GrateιOupia rα仇Osissi悦α, G?'ateloupia turutur仏 Pachy仇eπiopsiS 1απCe01αta,

Carpopeltis ao'i九is, Gloiopeltis jurcata, Gloiopnis te九α%, Graci1αriαιe%t0宏ii, Gy仇π08'ー

0π8'rus j'1αbe11毛f'or仇is, Gi8αrtiηα teπe11α, ch0πdrus oce1ιαtus.

Marine algae used as raw materials for alginic acid and alginates :三iseπia bicyCιis,

Eckι0?ιia k1ιル"1e,三Ckl0πia st010πむf'era, Uπdα九α Piππαh流da, U九da?'ia peterseπiαπα, Uπdα九α

U?1darioides.

Marine algae used as raw materials for alcoh01 : Uπdaria piπ?1αt乏f'ida, Grateloupia

turuturu.

The f0110lvin旦 four species of marine spermatophyta are used as fertilizer as we11as

those a1号al staHs mentioned above : zoste宏α Caespitosa, zostera "1αri九α, zostera?10ιtii,

Phyι10spadi% jap0πicus. Coccophorα 1α九gsdorjii which is used as fertilizer in Hokuriku

District 、vas not c011ected from san-in District by the present lvriter. P07つhyra teπera

Ivhich is used as food in Hokuriku District was not c011ected from san-in District by

the present lvriter.

Marine a]目ae as raw materials

CHLOROPHYCEAE

ULVALES

MONOSTROMACEAE

U0πOstro?11αιαtissi?11U"1 (Kutzin8)＼Nittrock

ハ10πOstr0悦απitidU仇工Nittrock

Uιυα C0πgιobata Kje11man

υ1υαノ'asciaia Delile

Uιυα Per放Sa KjeⅡman

三πtero"10rpha C1αthrata ( Roth) Grevi11e

E九ter0仇orpha co?πP?'essa ( Linn巨) Grevi11e

Taxonomical List

March,1986.

ULVACEAE
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ι抗ιero"10rpha iπtestiπalis (Linn6) Link

三πιe70仇orpha liπ2α(Linn6) J. A号ardh

三πter0仇orpha plU仇Osa Kutzin今

三πter0仇orpha P701(f'era (MU11er) J. A菖ardh

CLADOPHORALES

CLADOPHORACEAE

Chaet0仇orpha crassa (C. A8ardh) Kutzin宮

C1αdophora de九Sa Harvey

C1αdophora W九ghtiα九α Harvey

Kajimura, M.

CAULERPALES

CAULERPACEAE

CaUιerpa okα机Urai weber-van Bosse

Codiu?π C0πtractU机 Kje11man

CodiU机 CyιiπdricU仇 Holmes

CodiU仇 diυαricatU机 Holmes

CodiU机jrαξile (surin冨ar) Hariot

Padiπααrbo?'esce九S Holmes

Padi九α Crassa Yamada

Dictyoia dichot0勿UI (Hudson) Lamouroux

Dictyota liπeαグis (C. Agardh) Grevi11e

Pachydicty0π CoriaceU仇(Holmes) okamura

Dilophus oka?πUrai Dawson

Spat08'10SSU仇 CorπigerU仇 J. A旦ardh

SpatogιOSSU"1 Pac〔f'icU仇 Yendo

Spat08・10SSU?π Solie?'i(chauvin) Kutzin倉

DiC如Opteris diυαricata (okamura) okamura

Dicwopteris polypodioides (A. P. cando]1e) Lamouroux

CODIALES

CODIACEAE

PHAEOPHYCEAE

DICTYOTALES

DICTYOTACEAE
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Dictyopteグis prolEf'era (okamura) okamura

Dictyopteris UπdUιαta (Holmes) okamura

CHORDARIALES

CHORDARIACEAE

Ti九OC1αdia crassa ( surin宮ar) Kylin

Sphaerotrichia diυαricata (C. A8ardh) KyHn

Papeπj'ussie1ια kur0仇0 (Yendo) 1na容aki

Marine al ae as raw materia]S

SPERMATOCHNACEAE

Ⅳe?71αCystus decipie?1S ( suringar) Kuckuck

SCYTOSIPHONALES

SCYTOSIPHONACEAE

HgdroC1αth7US C1αthratus (Bory) Howe

C0ιPO"ιe九ia siπUosa (Roth) Derb巨S et solier

Eπdarachπe bi九目ha?πiae J. A宮ardh

Scytosiph0π 10仇eπtarius (Lyn8bye) J. A容ardh

Petαι0?1iαノ【'ascia ( 0. F. MU11er) Kuntze

PUπCtariα 1αt、f'olia Grevi11e

ChordαノiιU仇(Linn巨) Lamouroux

LAMINARIACEAE

Eiseπia bicvclis (Kje11man) setche11

Eckι0πia kur0仇e okamura

Eckι0πia st0ι0ηV'era okamura

Sιreptophy110psis kuroshioeπSis (segawa) Kajimura

PUNCTARIACEAE

LAMINARIALES

CHORDACEAE

ALARIACEAE

U?1daria piππαtv'ida (Harvey) surin宮ar

U九daria peterseηiαηα(Kje11man) okamura

March,1986. 63



U71daria u?1darioides (Yendo) okamura

FUCALES

SARGASSACEAE

CystophyιιU仇 Sisy勿lbrioides J. A宮ardh

Cgstophy11U?π turπeデi Yendo

Hi之ikiajus(f'or仇e (Harvey) okamura

Sar今αSSU?π C0πjusU仇 C. A8ardh

Sar8'assU机ノiliciπU仇 Harvey

SargassU仇 jUιυeιιU仇 A号ardh

Sar8'assu?n he机iphyιιU仇 C. Agardh

SarξαSSU?π hor九eri(Turner) C. Agardh

Sar8'assU仇 k/'eιι竹川九iαπU?π Yendo

Sar8αSSU?π仇icraCα九ιhu?π(Kutzin目) Yendo

Sa?'gassU仇九igrv'oliU仇 Yendo

SαグξαSSU仇 PateπS C. A留ardh

Sα7'8αSSU?π Piluh兆rU仇 C. Agardh

Sargassu?π riπgg0ιdiαπU?π Harvey

Sa?'8αSSU仇 Ser?'aiv'0ιiU仇 C. A号ardh

SargassU仇ιhU九ber8'ii (Mertens) 0. Kuntze

Sa?'gassU竹liortiιe c. A号ardh

Sar8αSSU仇 Ve九doi okamura et Yamada

Kajimura, M.

RHODOPHYCEAE

BANGIOPHYCIDAE

BANGIALES

BANGIACEAE

Ba?1giαノ'USCO-purpu?'ea (Di11Wyn) Lyn号bye

Porphyra deπtata KjeⅡman

Porphyra okα仇Urai ueda

Porphyra pseud0ιiπearis ueda

Porphyrανe20e九Sis ueda
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FLORIDEOPHYCIDAE

NAMALIALES

HELMINTHOCLADIACEAE

Ive仇αιi0πυer仇icU1α?'e suringar

Trich08'ιoea requie九ii (Monta目ne) Kutzin号

He1仇iπthociadiααUstralis Harvey

Heι?πiπthoCιαdia ye九d0απα Narita

Marine a1目ae as raw materials

B0π71e?11αis0πia hα仇ij'e?"a Hariot

Asparα80psis ta%むf'or竹lis ( Delile)

Geιidiu?πα仇απSii Lamouroux

Geιidiu?π diυαricatu"1 Martens

Geιidiu?π jap0πicu"10kamura

Pte70C1αdia capi1ιαCea (Gmelin) Bornet et Thuret

PteroCιαdia deπSa okamura

BONNEMAISONIACEAE

Trevisan

CRYPTONEMIALES

CRYPTONEMIACEAE

Haly仇eπiααCU"ιi九αぬ(Holmes) J. A冨ardh

Grateι01ιPia diυαricata okamura

GrateιOupia j'iιiciπα( W'ulfen) J. A8ardh

GraieιOupia i仇bricata Holmes

GrαιeιOupia liuida (Harvey) Yamada

GrateιOupia oka?πU?'ai Yamada

GrateιOupia ra"ιOsissi勿地 okamura

GraieιOupia turutu?'U Yamada

Pachv"1eπiopsiS 1απCe0ιαta (okamura) Ka、vabata

CarpopeniS αιf'i九is (Harvey) okamura

GELIDIALES

GELIDIACEAE

Gιoiopenis jurcata postels

Gιoiopeltis te九α%(Turner)

March,]986.

ENDOCLADIACEAE

et Ruprecht

J. A8ardh
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GIGARTINALES

NEMASTOMATACEAE

Schi2g竹le九ia dubψ(chauvin) J. A宮ardh

SOLIERIACEAE

Ueristoiheca papulosa (Monta8ne) J. A8ardh

Hgp?1ea charoides Lamouroux

HyP71ea jap0πica Tanaka

Kajimura, M.

GRACILARIACEAE

Graciιαriα 6Ursa-paSιoris (Gmelin) silva

Graciιαriα 8'i8αS Harvey

Graciιαria i九Curυαta okamura

Graci1αriαιe%torii suringar
、、

Graciιαriαυerrucosa (Hudson) papenfuss

Studies of the san'in Re部伽
Natural Environment NO.2

HYPNEACEAE

PHYLLOPHORACEAE

GV仇九08'0πξ?'us jιαbeι1〔f'or仇is Harvey

G珸αrti九α teπe記α Harvey

Ch0九drus oceιιαtus Holmes

ι0竹ιeπtaria cate九αta Harvey

ι0仇e九taria hakodateηSis Yendo

GIGARTINACEAE

Cerα仇iU勿ι 60gdeπii Gepp

Cerα仇iu?π k0九doi Yendo

Cα仇PV1αephora hyp?1αeoides J. A宮ardh

RHODYMENIALES

CHAMPIACEAE

CERAMIALES

CERAMIACEAE
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Dasya scoPαグia Harvey

DasyαυiιιOsa Harvey

Ch0九dria crassicaulis Harvey

ιαUre九Cia i九ter仇edia Yamada

ιαUre九Cia okα竹Iurai Yamada

ιαUre九Cia pi九παta Yamada

Marine al ae as raw materials

Investi宮ations of numerous marine algae have led to the discovery of new active me-

dicaments and antibiotic substances. The developments in the utilization of marine

a18ae have not come to an end, but stand at the threshold of a nelv era, an era for lvhich

modern techn010gy lvi111ar号ely be responsible. Many details remain to be completed,

especia11y since the coasts which not yet have been investi留ated hold an unknown pote-

ntial of raw materials for the marine a1今al industry 】2),13).

Economic si即ificance of deep-water benthic marine algae : Deep-water benthic

marine a1宮ae are considered to have an important function as primary producer in lolver

Sublittoral zone and directly support the productiⅥty of heNivores and omnivores throU号h

Supplying foods for them and indirectly support the productivity of carnivores. Those

animals mainly comprise those taxa such as M011Usca, Arthropoda, Echinodermata,

Protochordata and pisces in vertebrata, and include many economica11y important

members. Deep-water benthic marine algae also considered to directly support the

Productivity of decomposers through supplyin目 ener目y source for them and indirectly

Support the productivity of phyto and zoo-planktons which support productivity of many

economica11y important animal staHs mainly comprisin8 those taxa mentioned above as

We11 as some other animal taxa which are considered to have an important function in

the food chain such as porHera and Annelida. on the other hand, marine meadows and

forests in lower sublittoral zone are considered to have an important function in furni-

Shin目 Spaces not only {or spawning, hatchin痕 for those various animal taxa mentioned

above but also for inhabitin号 for larvae, fry or adults of them also.

The spores produced fromthose deep-、vater algae inhabiting lvidely from u er to

10lver sublittoral zones are considered to have a si留nHicant function in recovering the

a1目al ve目etations in area lvhere a11the local ve宮etations of benthic marine a1目ae includin

many economica11y important members happened to die in upper sublittoral zone by

abrupay caused extraordinary chan宮e in salinity or water temperature resulted from

DASYACEAE

RHODOMELACEAE
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heavy rainfaHs or abnormal ocean currents, which is ca]1ed "1Soyake

that means the death of sea bottom.
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