
8ull. Toyama Pre. Fish. Exp. Stn. No.2，41-51 (1990) 

The Importance of Some Marine Red Algae 

Inhabiting Fishing-port Waterbreak Vertical Surface 

as N atural Food for luvenile Horned Turban Turbo (Batillus) conutfus 

Daisuke FUjITA刺) Hideo OKADA *2) and Kanzo SAKATA判}

(Received November 30， 1990) 

The vertical surface of Ozakai fishing-port waterbreak in Himi has been 

utilized as a nursery ground of horned turban， Turbo (Batillus) comutus. There 

inhabited 52 species of marine algae， among which Gelidillm anωzsii was the most 

dominan 1. As the result of feeding experiment， Hytnea charoides， Ce1Uroceras 

clavulalum， G. amansii and Pleroc/adia catillacea were foraged well in turn， 

but Plocamillm letlo，帥y/l1l11lwas no1. Feeding activity evaluated by Avicel Plate 

Method showed that the shells grazed Avicel zones of the palatable algal MeOH 

extracts， but not those of P. letlothyllum， though TLC analysis of the extracts 

showed the presence of potent feeding-stimulant glycerolipids for all species. 

The results suggest the existence of feeding inhibitors for chemical defense. 

Among the red algae. G. amansii seems to be the most important algal food for 

horned turban in the fishing-port waterbreak vertical surface because of all-

year-round abundance and absence of feeding-inhibitor. 

Key words; feeding stimulant. Gelidillm ammzsii， glyarolipids. Hypnea charoides， 

marine algal flora. marine red algae， Tllrbo (Batillus) conzutus. 

Horned turban or top shell， Turbo (Balillus) cornU/llS (“Sazae" ) is one of 

the most important marine archaeogastropods in Toyama Prefecture. The meat of 

this horned turban is often eaten raw as “Sashimi" or grilled as“Tsuboyaki" 

Recently. the catch and import from neighboring Noto district (Ishikawa Prefec-

ture) have been rapidly increasing in Himi district (Fig. 1) ， where the horned 

turban is consumed in many tourist guest houses. As seeding production of 

horned turban has recently been introduced at the Toyama Prefectural Fish Farm-

ing Center (TPFFC) (Kotaniguchi and Fujita 1989， 1990) ， the first author has 

been trying the experimental marine ranching. As a result of the trial con-

ducted over a year time， two-year-old horned turban grew well when released on 

制)Toyama Prefectural Fisheries Experiment Station. Namerikawa， Toyama 936，]apan. 

制 ResearchLaboratory of Marine 8iological Science. Faculty of Agricu1ture， Shizuoka 

University， Mochimune， Shizuoka 421-01， ]apan. 

Contribution A No.14 from the Toyama Prefectural Fisheries Experiment Station 



１０

4２

４０

ｔ

者
◎
Ｑ
Ｅ
一
で
こ
⑩
二
○
一
⑯
。

３０

■
■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■
■

Ⅱ
Ⅱ
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■
■

２０

富山県水産試験場研究報告第２号（1990）

■
■
■
■
■
■
■
■
０

■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■

■
■
■
■
■
■
■
■
■

■
叩
■
即
■
即
■
即
■
、
■
叩
■

■
■
■
■
■
■
■

■
■
■
■
■
■
■

■
■
■
■
■
■

０

S/”ｙＳ〃ｇＢｏｔｈｔｈｅｉｎｖｅｓｔｉｇａｔｉｏｎｏｆａｌｇａｌｆｌｏｒａａｎｄｃｏｌｌｅｃｔｉｏｎｓｆｏｒｅｘｐｅｒ‐

ｉｍｅｎｔｓｗｅｒｅｃｏｎｄｕｃｔｅｄａｔｔｈｅｉｎｎｅｒｖerticalsurfaceoftheeastwaterbreakof

Ozakaifishing-port，Ｈｉｍｉ，ａｌｏｎｇｔｈｅｗｅｓｔｃｏａｓｔｏｆＴｏｙａｍａＢａｙ・Thelocationand

overviewoftheeastwaterbreakisshowninFigure､２．

ＡﾉgαノCO〃“〃0"ｓα"。”Ejg力加９Ｆｏｒｔｈｅｉｎｖｅｓｔｉｇａｔｉｏｎｏｆａｌｇａｌｆｌｏｒａ，two

points（Ｃａ、２mdepth）ofverticalsurfacewereselectedandtwomarinealgal

sampleswithinO､2m,（５quadratmeshesofO､２×０．２ｍ）wereharvestedsixtimes

fromAugust，１９８８ｔｏＪｕｌｙ，１９８９ｂｙｈａｎｄｆｒｏｍｅａｃｈｐｏｉｎｔ；ｏｎｅｓａｍｐｌｅｆｒｏｍｔｈｅ

ｓｈａｌｌｏｗｅｒａｎｄｔｈeotherfromthedeepersquaremeter・Ｔｈｅａｌｇａｅｗｅｒｅｐｕｔｉｎｔｏ

ｃｌｏｔｈｂａｇｓａｎｄｋｅｐｔｉｎｉｃｅｂｏｘ・Identificationａｎｄｗｅｉｇｈｉｎｇｗｅｒｅｃａｒｒｉｅｄｏｕｔａｔ

７４７５７６７７７８７９８０８１８２８３８４８５８６８７８８

ｙｅａｒ

Fig.１Recentcatch（dotted）ｏｆｈｏｍｅｄｔｕｍｅｄ７７"6０（駒"""s）ｃ””z4sinHimi,Toyama
Prefecture，ａｎｄｉｍｐｏｒｔ（white）fromNotoDistrict，IshikawaPrefecture．

ｔｈｅｉｎｎｅｒｖｅｒｔｉｃａｌｓｕｒｆａｃｅｏｆａｆｉｓｈing-portwaterbreak，ｗｈｉｃｈｓｅｒｖｅｄａｓａｎｕｒｓ‐

ｅｒｙｇｒｏｕｎｄ・Thesesurfacesarenotonlyprotectedfromwaves，alsoprovidedfor

suitablemicrohabitats（ｅ､ｇ､，slitsbetweenconcreteblocks，spacesbehind

sessileanimals）andabundantmarinealgalfood・However，nobiologicalor

chemicalstudieshavebeenmadeontheinterrelationbetweenreleasedjuvenile

hornedtuｒｂａｎｓａｎｄｔｈｅｉｒｍａｒｉｎｅａｌｇａｌｆｏｏｄ・Ｉｎｔｈｉｓｐａｐｅｒ，ｍａｒｉｎｅａｌｇａｌｆｌｏｒａ

ａｎｄｓｅａｓｏｎａｌｃｈａｎｇｅｓｏｆｄｏｍｉｎａｎｔｒｅｄａｌｇａｌｓｐｅｃｉｅswereinvestigatedonthe

verticalsurfaceofafishing-portwaterbrｅａｋｉｎＨｉｍｉ、Ｆｅｅｄｉｎｇｅｘｐｅｒｉｍｅｎｔｏｆ

ｔｈｅｓｈｅｌｌｕｓｉｎｇｄｏｍｉｎａｎｔｒｅｄａｌｇａ，ａｎｄｂｉｏａｓｓａｙｔｏｄｅｔｅｒｍｉｎｅｔｈｅｒｅｓｐｏｎｓｅｏｆ

ｔｈｅｓｈｅｌｌｔｏｍｅｔｈａｎｏｌｅｘｔｒａｃｔｓｆｒｏｍｔｈｅｓｅａｌｇａｅｗｅｒｅａｌｓｏｃａｒｒｉｅｄｏｕｔ．

ＭａｔｅｒｉａＩｓａｎｄＭｅｔｈｏｄｓ
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Fjita,Okada,Sakata：Ｒｅｄａｌｇａｅａｓｆｏｏｄｆｂｒｈｏｒｎｅｄｔｕｒｂａｎｉnfishing-port

ToyamaPrefecturalFisheriesExperimentStation（TPFES）atNamerikawa・Ｔｈｅｗｅｔ

ｗｅｉｇｈｔｏｆｔｈｅｃｏｌｌｅｃｔｅｄａｌｇａｅｗａｓｍｅａｓｕｒｅｄａｆｔｅｒｗｉｐｉｎｇｏｆｆｔｈｅａttatchedwater

withpapertowels・

Ｔｈｅａｌｇａｅｆｏｒｆｅｅｄｉｎｇｅｘｐｅｒｉｍｅｎｔａｎｄｃｈｅｍｉｃａｌａｎａｌｙｓｉｓｗｅｒｅｃｏｌｌｅｃｔｅｄ

aroundthewaterbreakinSeptember，１９８９，ａｎｄｂｒｏｕｇｈｔｔｏＴＰＦＥＳｗｉｔｈｔｈｅｓａｍｅ

ｗａｙａｓｄｅｓｃｒｉｂｅｄａｂｏｖｅ・Ｔｈｅａｌｇａｅｆｏｒｆｅｅｄｉｎｇｅｘｐｅｒｉｍｅｎｔｗｅｒｅｋｅｐｔａｌｉｖｅｉｎ

ａｎｏｕｔｄｏｏｒａｅｒａｔｅｄｃｏncretetank（395×95×65ｃｍｈeight，５６cmdepth）ａｔＴＰＦＥＳ

ｕｎｔｉｌｕｓｅｄ・Ｔｈｅａｌｇａｅｆｏｒｂｉｏａｓｓａｙｗｅｒｅｄｒｉｅｄｆｏｒａｆｅｗｄａｙｓ，ａｎｄｔｈｅｎｓｅｎｔｔｏ

ｔｈｅＲｅｓｅａｒｃｈＬａｂｏｒａtoryofMarineBiologicalScience（RLMBS），FacultyofAgri‐

culture，ＳｈｉｚｕｏｋａＵｎｉｖｅｒｓｉｔｙｉｎＳｈｉｚｕｏｋａ・

ＦＷ戒"ｇ〃，e”〃”ノFeedingexperimentwasconductedinSeptember，１９８９．０ｆ

ａｌｌｍａｒｉｎｅａｌｇａｅｏｎｔｈｅｗａｔｅｒｂｒｅａｋ，ｆｉｖｅｄｏｍｉｎａｎｔｓｐｅｃｉｅｓｏｆｒｅｄａｌｇａｅ;Ｇｅ"”4"ｚ

α"α"s〃,Ｐ/eγocﾉａｄｉａｃａ〆〃α”α,〃y”gacﾉ､αγojdgs,Pﾉocα”況加ﾉg〆opﾉby〃榔加and

Cg"〃Ｏｃｇｍｓｃﾉα”ﾉα加加wereselectedfortheexperiment，Ｏｎｅ一year-oldjuvenile

hornedturｂａｎｓｏｆｌ５ｍｓｈｅｌｌｈｅｉｇｈｔ，ｗｈｉｃｈｗｅｒｅｈａｔｃｈｅｄａｎｄｃｕｌｔｕｒｅｄａｔＴＰＦＦＣ

ｉｎＨｉｍｉｗｅｒｅｕｓｅｄｆｏｒｔｈｅｅｘｐｅｒｉｍｅｎｔ・Ｔｗｅｎｔｙｊｕｖｅｎｉｌｅｓｗｅｒｅｐｌａｃｅｄｗｉｔｈ５ｇｏｆ

ｏｎｅａｌｇａｌｓｐｅｃｉｅｓｉｎａｎａｅｒａｔｅｄｐlasticbottle（１Ｑ），withaperforatedscrew‐

ｃａｐｆｏｒａｎａｅｒａｔｉｏｎｔｕｂｅ・Ｆｉｖｅｂｏｔｔｌｅｓｗｅｒｅｓｅｔｉｎａｃｏｎｃｒｅｔｅｔａｎｋｏｆｔｈｅｓａｍｅ

ｓｉｚｅａｓａｂｏｖｅ，ｔｏｋｅｅｐｗａｔｅｒｔｅｍｐｅｒａｔｕｒｅｉｎｔｈｅｂｏｔｔｌｅａｂｏｕｔ２２℃ｗｉｔｈｒｕｎｎｉｎｇ

ｗａｔｅｒ・Theleftoveralgae（i､ｅ､，intactalgaeandbrokenpiecesofbranch）ｗｅｒｅ

ｔａｋｅｎｏｕｔｆｏｒｗｅｉｇｈｉｎｇａｆｔｅｒ２，４，ａｎｄｌ２ｄａｙｓ・Ｔｈｅｓｅｌｅｆｔｏｖｅｒａｌｇａｌｓａｍｐｌｅｓ

ｗｅｒｅｗipedwithpapertowel，ｗｅｉｇｈｅｄａｎｄｔｈｅｎｒｅｔｕｒｎｅｄｔｏｔｈｅｓａｍebottlewith

newseawater，Ｉｎｔｈｅｐｒｅｌｉｍｉｎａｒｙｂｏｔｔｌｅｃｕｌｔｕｒｅｏｆｔｈｅｓｅａｌｇａｅａｌｏｎｅ，nogrowth

ordeteriolatioｎｗａｓｏｂｓｅｒｖｅｄｆｏｒｔｗｏｗｅｅｋｓｐｒｏｂａｂｌｙｂｅｃａｕｓｅｏｆｌｏｗｌｉｇｈｔｉｎ‐

ｔｅｎｓｉｔｙａｎｄｔｈｅｓｈｏｒｔｐｅｒｉｏｄｏｆｔｉｍｅ・

ＢｉｏａｓｓａｙｍｅｔｈｏｄｆｏｒｔｈｅｆｅｅｄｉｎｇｓｔｉｍｕｌａｎｔａｃｔｉｖｉｔｙｏｆａｌｇａｌＭｅＯＨｅｘｔｒａcts・

Eachair-driedalga（1009）wasextractedwithMeOH（Ca、300mQ×３）ａｔ

Ｑ１ｑＯｍＱ１ｑＯｍ

Fig.２Location(★)andoverviewofOzakaifishing-porｔｉｎＨｉｍｉ・Algaeforexperiments
werecollectedthesesites(＊）．

３

１３７●
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room temperature. The combined extracts were concentrated under reduced pres-

sure to give an algal MeOH extract (ca.100叫). 

The test Avicel plates (5 x 20cm with O. 25mm thickness) were made in the 

same way as previously reported (Sakata et al.， 1984). Each algal extract (20-

40μQ equivalent to ca.10-50mg of the air-dried alga) was applied with a 

microsyringe as evenly as possi ble on a sample zone (23mm in diameter) made on 

the test plate. Horned turban juveniles of 10-40mmSH (= shell height) were 

transferred from TPFFC to RLMBS. Fifteen to twenty shells were kept in a 

compartment of a polyvinyl-choloride aquarium (36 x 35 x 15佃 seperatedin to 

three compartments (12 x 35 x 15cm) and was set in a box of styrene foam (Sakata 

et al.， 1990). Water depth was maintained at 5cm. Seawater temperature was 

maintained at 22'(: by circulation through an about 2mm diameter hole in the 

water circulation tube at about 250mQ/min. The air-dried brown alga， Laminan.a 

angustata var. longissi ma as main tenance food were given to the shells once 

every a few days， and starved for a day before the assay. 

The test plate for the assay was set in a compartment of the aquarium after 

sunset. The next morning， grazing patterns on the test plates were checked for 

feeding activity. 

Fractionation and thin-layer chromatography (TLC) of algal MeOH extracts 

The MeOH extracts of H. charoides， G. amansii and P. lettothyllum were concen-

trated and su bjected to partition between ethyl acetate and water. Each ethyl 

acetate layer was chromatographed on silica gel (Wakogel C-300， CHC13 - MeOH; 

MeOH -H20) to separate into several fractions. Each fraction was concentrated 

under reduced pressure and then subjected to the bioassay (mentioned above) and 

TLC analysis. The condition of TLC analysis is as follows: silica gel GF254 

(Merck) CHC13 -MeOH-AcOH-H20=100:25: 12:5;BuOH-AcOH-H120=4: 1 :2. 

Results 

Algal Flora Marine algal species collected from the inner vertical surface 

of Ozakai fishing-port waterbreak are listed in Table 1. Fifty-two species 

were collected there， among which Amρhiroa misakiensis， Jania arborescens， 
Hytoglossum jatonicum， Laurencia venusta and Lothocladia jatonica were new to 

algal flora of Toyama Bay (Fujita and Izumi 1989). The seasonal changes of 

total algal standing crop (average of 2 samples) were shown in Figure 3. Algae 

covered most of the substrata (i.e.， surface of waterbreak and sessile animals' 

shells) all year round. Total algal standing crop showed maxima in Septem ber 

and May. Among these algae， G. amansii was the most dominant nearly all the 

year through. In another aspect， the average algal standing crop of shallower 

samples (O-lmdepth， N=2) was larger than that of deeper samples (1-2mdepth， 



Fjita,Okada,Sakata：Ｒｅｄａｌｇａｅａｓｆｏｏｄｆｏｒｈｏｒｎｅｄｔｕｒｂａｎｉnfishing-port

Table１．ＬｉｓｔｏｆｍａｒｉｎｅａｌｇａｅｉｎｈａｂｉｔｉｎｇｔｈｅinnerverticalfaceofOzakai

fishingportwaterbreak．

Chlorophyceae(7)

α””竹"ｓｚｚ

Ｃｈａａ”0′ﾊﾉｶαα“α

C加鈍”0ｍ〃α”zzssa

aadbphOmsZzhα〃

C上z"ﾉｅ７ｆａｚＯﾙα"Ｚｚ４ｍｅ

Ｃｎｄ『況加α"Zzz〃ejzs

CbdY”／>'Zzgｉﾉｅ

Phaeophyceae(15）

EtfOaz城ｲｓｓｐ・

Ｓｐｈａｃゼノα河ａｓｐ・

LgZzﾉﾙgsjadｿﾉﾂb7”ｓ

Ｃｂﾉ加加g72jtzsi'2zのsα

〔〃2zﾒﾋz流α〃”αﾉﾉiidtz

Eb〃0"jα紬、加ｇ

ＤｊａｙＤｐｉ”ｓ'7℃ﾉi/ｂｍ

Ｄｉｄｙり〃”ｓｚ"１．tｲﾉα/α

DiayO/α戒c畑/0"za

Dicfyり！αノ伽””ｓ

Ｄｉﾉ””ｓＯｈα”"zzg

RzdZ)』dibfyOｼ2ｃひ７ｍ“況加

Sa7gtzsszｨ碗〃2”りαzｿ加加

Snxgtzss況加”"zzα”加加

Sn7郡ssz4池ァ力299りﾉﾋ加”碗

Rhodophyceae(30）

Ｇり"jα”cﾉz郡加αﾉs城ｉ

Ｅがｈｍｃﾉα〃α”でgｲﾉα流S

CC/域"〃α柳α"sii

PIe770c/α伽αz〆"α"α

Feyssひ'０９"ｊａｃｍ２ｃﾉiicひﾉα

Ａ加”mzz6”"ｍｉｓ〃

Ａ加伽､α”sZzhie7zsjs

FbsIje"αノh流れ0sα

〃”αめ"でscF7zs，

Pneophyllumlejolisii

L"加’んy"況加畑””ﾉ況加ｅ

６ｹ'α彫/0"”””αzja

PY0az加加加ノe〃０，ﾙy""加

PIOαz”況加”ﾉﾉi2i万“

Hyl’ｚｇａｃﾉ2"りj上北ｓ

Ｈｙｐ，zazノ7α雛"i/１ｍ'@is

G7zzci/α施伽“－”sf”s

G7zzcjﾉﾋz"α”、‘cひsa

azzci〃浦α/exI“i

Gy加加Qgり､騨畑sβa6e""bﾂa"zis

Cｿｾα加伽””ﾉα

Ａ液"ﾉiα碗ｼ”2液，pり"j伽加

Ctz"""加減”ｃひ7:y"z60sz4柳

C初ＺＩｍ”ｚｚｓｃﾉ”ｲﾉα加加

Cを、”"〃６のｌｄの､ij

S'瓶成α／iiﾉα柳”OsZz

Dasyascssi"ｓ

ＨｙｐＱｇ！ossz4加噸加切"α４加

必”g"ciα”e""gdya

LOphOdadja力pり?2iａｚ
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。
88・Aug. Sept. Dec. 89・Mar. May Jul. 

Fig.3 Seasonal changes of total algal standing crop on the inner vertical surface of 
Ozakai fishing-port waterbreak.White bar:o-1m; dotted bar:1-2m depth. 

N = 2) except for the samples of Decem ber ， 

The seasonal changes of each algal standing crop is shown in Figure 4. 

G， amansii distributed more abundantly in shallower areas all through the year 

(Fig.4A). P. catillacea also grew all year round (Fig. 4B) ， but H. charoides 

only in summer (Fig， 4C). P. letlothyllum ilourished in autumn in deeper areas 

(Fig. 4D). In addition， two species of small filamen tous red algae were 

freq uently 0 bserved: Cenlroceras clavulalum formed tufts near water level t and 

Anlilhamnion jatonicum densely covered deteriorating algal uprigh ts， especially 

of Laurencia inlermedia. As well， Peyssonellia conchicola and some unidentified 

thin crustose coralline algae covered the vertical surface in places. 
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Fig.5 Changes of wet weight leftovers of five red algae fed to juvenile horned turban 
in the feeding experiment. 
White:Gelidium amansii;Shaded:Plerocladia catillacea;Cross:Hytnea charoides; 
Line:CenJroceras clauulafum;Dotted:Plocamiul1l letlothyllum. 

①

C

C

 Fig.6 Typical assay resu1t for juvenile horned turban feeding activity using Avicel 
plate method. Bl:Blank; DG:DGDG; Ge:Gelidium amariSii; 
Hy: Hytnea charoides; Pl: Plocamium letlothyllum; Pt: Pterocladia catillacea. 
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Table 2. Assay resu1ts of algal MeOH extracts for juvenile horned turban. 

Feeding Activity 
Species 10mm(SH) 30-40四 (SH)

+ + ++ + 

Gelidium amansii 1 。2 3 。。
Pterocladia caかfllacea 4 。2 。 1 。
Hy.かreacharoides 1 。3 2 。。
Plocamium lettophyllum 1 1 

No or nearly the same number of traces are left inside the sample 
zone as those outside. 

+ 

1 

。
1 

。

:t: A few more traces are observed inside the sample zone than outside. 
+: Clear difference of traces are 0 bserved between inside the sample 
zone and ou tside. 
+ + : Almost all the A vicel in the sample zone has been grazed off. 

++ 

4 

4 

4 

。

Feeding Experiment As shown in Figure 5， juvenile horned turbans foraged H. 

charoides most rapidly， and C. clavulatum， G. amansii， P. caPillacea in turn. 

P. leρtoρhyllum， however， were hardly foraged over the 12-day experi men tal 

period. 

The shells grazed slender branches of these algae， as if eating noodles， 

grasping the branches with their feet. In the case of G. amansii， the shells 

cut 1.2mm-long branches (mean value， N=5) with their radulla and jaw plates. 

Bioassay and TLC of the algal MeOH extracts Typical assay plate is shown in 

Figure 6， and resu1ts were summarized in Table 2. Juvenile horned turbans of 

both size (10 and 30-40mm SH) grazed off within each sample zone of G. amansii， 

H. charoides and P. caPillacea MeOH extracts on the Avicel plates. It seemed 

that palatability of larger shells (30-40mm SH) to these algae were clearer 

than that of smaller shells (10mm SH). The larger shells， however， rarely 

grazed or even came close to the sample zone of P. leptophyllum. 

The resu1ts of TLC analysis of the extracts showed that one of the most 

active fractions of each algal species (e. g.， Fr. E in H. charoides extract， 

Fig.7) contains at least two potent feeding-stimulant glycerolipids， digalacto-

syldiacylglycerol (DGDG) and 6-sulfoquinovosyldiacylglycerol (SQDG) 

Discussion 

Fishing -port waterbreaks have great poten tial as n ursery grounds in the 

course of horned turban ranching. Marine algae grew abundantly on the inner 
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Fig.7 Procedure of TLC analysis and the typical analysis result. 

vertical surface. A mong them， some red algal species， C. clavulalum， G. 

amansii， P. catillacea and H. charoides are palatable to horned turban as their 

natural food. luvenile horned turbans can eat these algae easily， because the 

thalli of these algae are composed of slender branches. Especia11y the alga H. 

charoides， fragile enough to be torn or grazed easily， is palatable. The 

palatability of these red algae were confirmed by bioassay. MeOH extracts from 

G. amansii， P. caρillacea and H. charoides gave the feeding stim ulation to the 

shells. In the extracts， we fou nd the preservation of at least two kinds of 

phagostimulant glycerolipids， DGDG and SQDG in G. amansii and H. charoides. 

DGDG has been already isolated from other groups of algae， such as green 

Ulua terlusa (Sakata et a1. 1988) and brown Undaria tinnalifida (Sakata and Ina 

1985) ， while SQDG has been isolated from U. tertusa (Sakata et a1.， 1988) . 

The isolation of these glycerolipids from red algal group (Rhodophyta) were the 

first time up to date. 

H. charoides was the most palatable because of easiness for grazing (i. e. ， 

slenderness and fragileness of branches) and containing phagostimulants (and 

no feeding inhibitors) ， but this species appears only in summer. Thus， among 

these palatable algae， G. amansii is thought to be the most reliable algal food 

for released juvenile horned turban. This agar species is not only palatable， 

but grows abundantly nearly a11 the year through. Recently， agar beds in the 
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protected area， most1y composed of G. amansii， have been noted as one of the 

best nursery grounds for horned turban ranching (Okabe et al.， 1989). Our 

experimen tal resu1ts support these findings. 

On the contrary， P. leρtophyllum was hardly foraged， in spite of its 

slender structure. A vicel zones of MeOH extracts from this algae were rarely 

grazed. The absense of well-grazed zones of P. leptophyllum suggests the 

existence of feeding inhibitors for chemical defense. Further studies revealed 

that P. leptophyllum contains halogenated monoterpen， a deterrent of appetite 

for juvenile horned turbans and some other algiverous animals (Sakata. Iwase， 

Ina and Fujita， submitted) . 

If large number of juvenile horned turbans were released in a closed 

fishing-port waterbreak area， such an unpalatable alga might become prominent 

as this alga would proliferate after palatable algae were grazed. As well， if 

unpalatable algae were to form dense tufts， they could protect palatable algal 

juveniles from being grazed. Long-term and regular observation of algal flora 

on the inner vertical surface of fishing-port waterbreaks will be necessary to 

u tilize these waterbreaks effectively or repeatedly as horned turban n ursery 

grounds. 

The total standing crop of min u te (e. g.， A. japonicum) and crustose red 

algae (e.g.， P. conchicola) were small. In this study， however， minute species 

C. clavulatum was grazed well. We should also clarify the role or food value 

of these minute or crustose red algae for ranching juvenile horned turbans， as 

well as green and brown algae. 
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サザエ稚貝の天然餌料としての漁港防波堤側面に生育する紅藻数種の重要'性
藤田大介・岡田英男・坂田完三

サザエは富山県で最も重要な浅海性巻員で，主産地の氷見では最近漁獲量及び能登地方

からの移入量が急増しており，種苗生産並びに放流試験が試みられている o 氷見市大境の

漁港防波堤におけるサザエ稚貝の中間育成試験は極めて良い成長結果が得られているので，

1988年の8月から1989年の7月にかけてこの防波堤内側面の海藻相を調査した結果， 52種の

海藻が同定された。紅藻が特に多く，中でも最も現存量が大きかったのはマクサで，オパ

クサともにほぼ 1年中見られ，イバラノリは夏季に，ホソユカリは秋季に限って出現した。

殻高15皿のサザエ稚員にイバラノリ， トゲイギス，マクサ，オパクサ及びホソユカリの 5

種の投与実験を行ったところ，この順によく摂餌されたが，ホソユカリは殆ど摂餌されな

かった。また，この 5種のうちトゲイギスを除く 4種の海藻のメタノール抽出物をアピセ

ル板上の試験円に塗布して稚貝(殻高10，30-40聞)に対する摂餌活性評価を行ったとこ

ろ，イバラノリ，マクサ及びオパクサの各抽出物を塗布した試験円では多数の歯跡が残さ

れたのに対し，ホソユカリ抽出物の試験円では歯跡は希であった。オパクサを除く 3種の

抽出物を薄層クロマトグラフィーで調べたところ，いずれにも摂餌刺激性複合脂質ジガラ

クトシルジアシルグリセロールが含まれていた。この複合脂質はこれまで緑藻及び褐藻か

ら見つかっていたが，紅藻では今回初めて存在が確認された。ホソユカリはこのような摂

餌刺激物質を含有しながらも摂餌活性が低いため，摂餌忌避物質の存在が示唆された。一

方，マクサはイバラノりほど摂餌されないが，忌避物質も含まず，周年，豊富に生育して

いることから，漁港防波堤におけるサザエの天然餌料として重要と考えられた。


