
Eggt aticl Larvae in Zf)sttn'a lxul:

     Fish Ecology of Littoral Weed Beds一 I

Fish Eggs and Larvae Found among ZosteTa Beds

Toru 1'akai

Preface

   The submcrged sea weed beds such as Zostera and SarsJassum bedf ai'e tht: littoi':・il area

showi119 predominantly Iligh primarily Produdi〔. 川s.  These beds ls an indel｝endent ec｛systelll

having a rlch fac iina compo: ed of various.  kindf of t ntall invertcbrates and fishes ln order to

clear the char;icturit tics of this independent ccosystem.  the aiLthor carried out the ec()logical re・

search on fish fauna nmong and on leafs of Zostera tnarina on t/he westei'n part of the Seto ln］an｛/1

Sea especially off coasts of Tabut e Hirao an｛1 Yni):・1i.  Y:tmaguchi Pretecture.  Thi: paper is tre-

ated with the resu］ts of fish eggs an｛t larvae c;ollected from ttie these beds as the fit'f t repoi't of

this serie: .  The s.  pe｛ies treat. ed hL' re wc・re all rearc:cl for a short tc］rin in the lnboratory after cot-

lectins. 

Materials and Methods

                                              The research s.  L:ttions in Zos・

                                           tt'ra beds 一;erc 5 (A一 D.  E＞

                                           shown in the Fig. 1ill additio鮭1‘. 〕

                                           some spcicimens cotlectcd 1'ront S'ar-

                                           ga・sst｛m beds fc/)r refei'ence.  '1he

                                           collections terct c:nrried c)ut all

                                           seasons.  but mainl｝; sumrncr (July

                                           :ancl tALugust) and inter (Jnmiar)i'

                                           aiid February).  TwO c‘川ectiRg

                                           gears were used. (川e was a 〔aw

Fig. 1 . Ma-p sbowipg ！he sampjing stations (solid cirle) ntt with mo｝ith diumetur of O. 74 m

     in Zostera beds. 

                                           and GG38 and 28 in tnctsh size: the

〔thcr was a dred8いtype net(〔. 〕. 21×2m. )wjth nlouth nrcn〔〕f〔〕. 43m2.  Some species were l腫adc

the figuret after keeping nyr's. s and lnrvae in :Ln stn［tll nqu:trium of t. he 1;/iboratory until showing
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the specific characters. 

Description of Species

  Rl-1 Konosirus punctatus (Temminck et Schlegel) (Mid April)

    Eg. gs g.  tobular in shape with single oil g］obule free pelagic.  Egg diameter 169tntT yolk dia・

meter O. 94mm a nd oil gbbユlle diamet〔. lr〔｝. 17mm.  Perivi1二elline spIlce wide.  Egg meInbraI'lc Lhin a1、d

tr;msparent surfacre ;ith luster.  Embryo just before hatching scd‘ttered ith Pv'lelanophore. s.  Yo｝k

segmented. 

    Larva one day otd.  4. 2mm in total length. 

    Body slender.  Anus sittt;tted at 42nd segntent of myotomes at posterior part of body.  Nun｝一

ber of myotomes 42十7＝49.  Oil g］obule pre. : enL on pog.  tero-ventral part of yolk Me. lanophores

scattered nlong dorsnl surface from head to caudal part.  pt｛oreover four groups of mek nophores

preg.  ent on bot. h or dorsii］ and ventral sides of cauclal end and three groups of melanophores pre一

:ent on cligeg.  tive tract ot abdonten. 

    1. arva two day.  old 5. lmm iti total lengtli

    Yolk nearly absorbed.  ty・1｛')utli open.  tNnus situic ted at 42nd : egment of niyotonies'.  Number of

myototnes 42十8＝50.  N'！elanophores: three on he;acl in front of e. yes onu on tateral part of bocty

under peli'ic fin and three on sJentral side of therax.  und a scries of 21 along digestiNte tract and

4 一一 5 on ventral s.  ide of caudal p;・｝rt. . 

  Rl-2 Engraulis japonica (Houtuyn) (Lutc・ April)

    li;gg obtong in g.  hape w'Lthoiit. oil globule.  free pelagic. .  Long dinn'teter 1. 21mm and : hort dia・

meter O. 62mm Egg ［nen｝brane thin without special structurc・ Pcrivitctlline space narrow.  iv'olk

segmentet1.  Entbryo just before hatclting scarcel｝; with melan()phores. .  but no xanthophore. 

    Larva just hntched 2. 75mm in t()tal leng'th

    Yolk long.  pointed at posterior part.  . A. nus situated at 31st segment of myotomes at post-

erior part of b〔. Mly.  Numbcr of my(. 〕t(〕mcs 31十1. 5＝46.  Y(. 〕lk dia111et. er about O12-0。14. mm.  About

16 rnelanophoret nppeared al()ng ventral sidc of body but no x｛tnthophore. 
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1'lggs und 1. ai'v:. 'tv in Zcstera bedg. 

    Larva g.  even day old.  4. Otnm jn tc)tal leng'th. 

B〔〕dy slender.  Number of 111yotomes 30十14・＝・14.  Yolk nearly absoi'be(i.  Melanophores iIl eyes

inci'eased.  Melanophores.  on body comparativcl. N scarcc: one on opercle t ix a］ong do］'sal side of

digestive trnct aitd 11 along vt/nt. ra side of digestive t. ract.  5 一 6 on venti'al si(ie of caudal pai't. 

No xanthophore

  R2-1 Repomucenus sp.  (Early Septembcr)

   Esrg srlobular in shi pe.  without oil globttle free pelagic Egg mefnbrane.  with hexagonal mesh

structure (diameter of meshes O029.  一〇. O31mm).  ！t'olk seg｝ncnted.  Perivite］line space narrow. 

Embryo just bofore hatching with xanthophore: . 

    I」ac rva just.  hatched 1. 21mm in tota1 length. 

    Anus‘)pen nt g th segment of myotomes jus吐after yolk、 Number of myot. omes 9一ト13-14ニ

22-23 Yolk g.  pherical tv・lany xanthophores on yolk siirface and eyes . Moreover g'roup ot xanth-

ophores de. nscil. y on caudal part itsclf and upper and tt)wer fin membranes of cttud;/tl part一 Eight

melanophores (/｝n ｝'olk surface.  T;o day old larva tith a few iitelanophores on head and caudal

parL

    L;irva.  six day old  2. Omm in total length. 

    Yolk absort)ed.  Mouth open.  Anus open at 8 tti segment ｛)f myotomef  Number of myotomegL

8 十IS＝23.  Needle-like processe: :一ippeared on fin mcmbranes froin three day old lttrva.  rV・lela-

nophores scattered on head li( teral side of body.  abclomen and fin membranes.  Of t. hese six on

nbdominal cavity becronting targer Xanthophoreg.  appeare｛1 same p］acc as . Xelelanol)hc)res. 

  R2-2 Mylio macrocephalus (Basilewsky) (Micl May)

    1) g. g globular in shac pe.  with single oil globule free pelagic.  Egg diameter O. 92tnm and oi］ glo-

bule diameter O. 22mm.  Egg mutnbranct thin svithout special structure.  PeriNitelTine spacc・ narrow. 

Yolk unsegn｝entcd.  iX・lelatiopheres and xanthophores appeared on body and oil globule 12 hours

aftcr umbr｝;onic bod. y coiitpleted

    Larva just hatche｛1 2. 4mm in total length. 

    Anus situat. ed before central part oi bc)d. s;.  ul/ 9 th segiitent of myotc)ntes just after yolk. 

Number of myotomcs 9 十 18＝27.  Oil globule s'ituated at pof Lerior part of yolk.  1‘lelanophore. s
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present on apex of head dorsal margin of body.  and oil globule (12-13 in number).  Xanth｛)一

phores densely present on margin of eyes and on auditery bulla in heid and 8 th to 22nd

m. v'otomes i nd on oil globule i'n caudal part. 

    Lnrva five day old 3. 3mm in total length. 

    PI・louth open.  Oil globule disappcr;・ired Anus open at 8 tl｝ niyotome.  Numbei' of myotomes.  8

十 18＝26.  tslelanophores disappearc・d at dorsal side of bod. v but those changed to thred'd-likc

structure at ventral side oi abdomen.  Four groups of melanophores present on abdominal cavit. y

and 24 dot一一like inelanophores along ventral g.  ide of abdomen

  R3-1 Saurida elongata (Temminck et Schiegel) (F・arly June)

    1］' srg globu］ar in shape without oil g］obule free pLilagic.  Egg diameter 1. 28-1. 30mm.  F. gg

n)embrane rithout special struct. ure.  Perivitelline space narr｛)w.  Yolk segmeiited h;mbryo jug.  t

before haLching g.  carcely with melanoph()res along dorsal anc'1 ventra) sides of bod｝r. 

   Larva 12 hours old.  3. 5n｝tn in total length. 

    Yolk long.  Anus open at 32nd segment of rtiyc)tomes sepi rnted froni postcrioi' end ()f yolk. 

Niumber of myotonieg.  32十27＝59.  .  Granulc:一like tissues scattered over total body surface.  Mela-

noi)hores 1 ot many appeni'e｛. 1 at.  antcLrior part of just bofore eyes.  mnrgin of eyes and ventral

side of bocly ( 3-4 in number)

  R3-2 Sitlago sihama (Forskal) (.  Li te ;tay)

    Egg globular in g.  hape with sitisflo oil globule frc］e pela£ic.  F. ・gg diameter O. 68mm and oil glo-

bule diameLer O. 15mm Egg mentbrane withoul.  special structure.  Yolk segmenLed.  Periv'itelline

space narrosv.  Nlelanophores ancl xanthophores appeared on sui'face of oil globute 〈9 in

number) and dorsal side of embryonic body t'rom embryonic stage of eye capsule format. ion. 

   Larva five to s'iix hour old 2. 09tnm in total lentsrth

   Oil globule sitin ted at posterior part of yolk.  Anus open nt 12th segment of myotomes sepa-

rated from posterior part of yolk Number of tn. N;otomes 12十23＝＝ 3.  5.  N;［elanophores appearcd on

oil globule and a series oi melanophores appe. nred along dort al and veritral sides of body from

hend to eaudat part and two additional ones presunt on ventral side of dig'estivc trnct.  Xantho・

phores appeared at lateral side ef body as six trunsverse lines and i lso on margin of eycs and
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Eggs :象11‘i l・穿【1炉vILし？ in Zos'虹:｝川 1)幾ヤ〔ls

oil globule

    Lt・u'va four day old.  2. 4nim in total length

    Atms open nt 12th segment oi myotomes.  1'ectoral fins appeared Nutnber of myotomes 12十

23ニ35. Melanoph〔res presellt.  ah:川g d‘. 〕rsal side of body(5 in number. ). ventral side of b(. 〔ly

 (about 14 ln number) .  and also a long dorsal and venLral inargins of digestive tract

  R4-1 Heteromycteris japonicus (Temminck et Schlegel) (Late Fet)ruat'y］

   Egg globular in shape.  wlth H旧ny〔〕il gtol｝utes free petagic.  Egg diamet. er O90-0。94mm and

oil g.  lobulc diameter O. 17-O. 086nim Number of oil srlobuies 20-40.  Egg membrane without spe-

cial structuro.  ！t'olk segmented.  1'erivitelline space narrow )Lv＋lelanophorcrs and xanthophores

appeared froin ufnbryonic tsrtage of e｝te.  capsule formation.  eVlel//inophores prescnt ()n entbr｝＃onic

body . volk lind oil glot)ule. 

    1. arsta six hour old.  1. 8mm in total length

    Yolk partty segmented Oil globu］es concentrated ac t vent. ro-central part ol' yolk.  iXnus open

at 10th segmunt of tn｝;otontes just after end of yolk.  Number of myotomus 10＋28＝:S8.  Bud of

pectoral fins appeare. d M. elanophores scarce 'tn number; one at apex of hcad ai'ea in frc)nt ol

eyes and jaw area 13-ltl・ on yolk.  3 on dorsal tnttrgin of bod＞ 12 v'ent/ral side of bod. y 1 一 2

0n fin inentbrane.  Xanthophores appeat'e. d at head.  antei］ior mai'gin of eyes.  ciigestive tract nef. tr

anus center of caudal part dorsal fiit membrane' ( 2 places) and on yolk. 

    1. i rva five da. y old 2. 8mm in total lensth. 

    iNnut open at 9.  th scrgment of myotomes.  anterior of centr:tt p;. trt of t)ody Numbei' of

myotomes 9.  一uF 28＝37.  iALpex of het｝d elevt｝ted.  Digustive tract once coiled C'aud;一il part slender. 

Bran｛:hed melanophorcs presut)t along dorsal side of bod. y・ from ic pex of head (about 10 ln

nun］ber) Ntentra］ s. ide of body (labout 6 in number) and also along digestiivre trnct and s.  mall

doNikc・1且且。・1anophorei presellt ζ冒し.  area i1h front of eyes pecしoral fins an〔1(listul end of caudal

part

  R5-1 Areliscus interruptus (GUnther) (Early Stptembc・r)

   Egg glc)bular in shape.  with many oil globules free pelag'ic.  Egg dianteter O. 65-O. 70mm. 

Number of oi］ gtobules' 7 一一15.  E. gg metnbraiie withottt spccia1 structttre.  Yotk tmsegmented.  1'eri・
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vitelline spacct narrow.  1lelanophoref and xanthophore. s appeared from

capg.  ule formation both present on embryonic body and ｝;olk

enibr｝'onic s't;ige of eye

    1. arva just hatched 2. 25mrn in total iength

    Anus open at 11th segment of myotomcs sepic rated from end of yolk.  To melanophores

present at apex of head and arca in front of eyes.  and 12 mel;mophores f cd' tterod at caudal part. 

Group of xant. hophores appeic red at posterior part of yolk Six transverse bands ｛)f xanth-

ophores present fr()nt upper part of eyes to end of caudal part 2ind extended to dorsal ancl ven-

tral fin membranes.  rv'lelanophores in eyes increased and oil globutc)s concentrated at posterior

part of yolk at larvae of 2 一 4 day old.  . Apex of head with onc extended process.  Caudal fin

metnbrane with grttnule-like xanthophorc'. g.  . 

    1. arvi seven day old 2. 75 tnm in total length. 

   Number t)f myotomef 11 十42 ＝ 53.  Oil globules disappoared.  Digestive tract once coiled. 

)v;lelanophores slightty increased in number arid scattc'rcd at head abdomen i nd dorsnl and N'en-

tral sides of body and caudal fin membrane F'tve bands of xanthophores present Apex of ex-

tended process of head becoming orange in color becau: e of concentration ot' xanthophores. 

  R5-2 Halichoeres tenuispinnis (Ganther) 〈Mid April)

    Egsr globular in shape.  with single oil globule free pelagie.  Egg diameter O. 75-O. 79mm and

oil globule diameter O. 15mm.  Egg menibrane without spec. ial structure Yolk unsegmeted Peri-

vitetline space narrow.  Melanophorcs appeared on embryonic boc］y from embryoni¢ stage of eye

capsute formation. 

   Larva six hour old 2. 3mm in total length. 

   ()il giobul(/ sittiated at aut. ei'ior part of yolk tALnus open at central pnt't of body just ］lt. h

segntc'nt oi fn｝'otomes separated fr()m posterior end of yolk.  Number of myotomes 1. 1 十15＝26

Melanophores present at apex of hea(t and latera ］ sicle of body from 5th to 26th myotomes.  No

xanthophores. 

   Larva three day old 2. 2mm in total length

   Mouth open Yolk absorbed Pectnral fin appeared.  Number of myotoines 11 十15＝＝26.  Mela・

nc)pttores in choroid of e. yes developed becoining eyes black in color.  ()ne melanophore present
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llt areu in iront of eye i nd more tl)an t;o tnolanophore: present on fin membr:tne of caudi 1 ancl

also a series of me］anophores and a group of melanophoref pi'escLnt on digestive tri ct. 

  R6-1 Paralichthys olivaceus (Temminck et Schlegel) (Eat'ly ()t;tobui'＞

   Egg globular in shape with sing且e oil globule.  ft'ee pel:igic.  Egg〔［iameter〔｝. 77-0. 82111m and

oil globitle dinmetc？r O. 12-O. 14mm Egg membrane wiiLhout spucial g.  tructure.  Yolk unsegment. ed. 

Perivitelline t pnce narrow.  rvletanophore: nncl xanthophores nppeared on )i'()lk and einl)r. N;onic

bod｝; but xanthophc)rcs absent from oil glot)itle. 

    1-t rva six hour old 2. 57tnm in total le. ngth. 

    Anus opcn at central part of bod｝t just 14tb segment of myotomcg.  sepnratc・d froin end of

y｛｝lk.  Number(∬myて｝L⑪mes l4十23二37.  Oii glob111e situnLed aL postc・rior part｛f｝・ olk Bl・anchc(l

mclanophorc. s present at dorsal and ventral fin inernbranes and on yolk ( 8-10 ln ntin)ber) and

dot一］ike melanophores pre. sent at ared' in front of eye apex of head nnd lat. eral s.  ide of 1)od. y. 

Grou｛)s of xanthophores appeared at same plac. e as melanophoreg.  . 

    Larva.  two and half da: old 2. 87rnm in total length. 

    Eycs black and mout. h opeH.  Peetoral fin appeared Yolk ftc bsLorbed.  Digestive trnct onc｛・

coited.  Anus open at a little anteri〔r of cclltra且Part of body just 13th segment of nlyotom〔:s. 

Nurnber ot ni＞rotomes 13十23＝36.  Ne(tclte・lil〈e prc)cesses nppe:ired ｝tt dorsal and veiitral fin inem-

t)ranes of caud;・il part.  DisLributional p;tt. tern of mutanophores like that of tarva just hatched but

tiew me］;・tnoptioi'es appeared at dorsal :md ventral si(le: of digestiitte Lract.  Xanthophores p:Lttet'n

also g.  imilar to those of larva just hatched.  1！)ut gcnerally pale. 

  R6-2 Chelidonichthys kumu (Lesson et Garnot) (Early 1)ecctmbctr＞

    Egg giobular in s.  hape.  with t. sirtgle oil g］oblct i'r(te pelagic.  Egg di. amet(. Li' 1 . 23mm and oil glo

bule diameter O. 26tnm.  Egg menibrunc ;itliout specin［ sl. ntctllrc.  lt'otk unsegmc・nted 1'erivitel［ine

sptLcc; narresv.  . )Canthopht)rc. s nppei red mo］'e eai'liei' t. httn ntc/rlanophorcs und both appu:］i'e(1 on

yolk tmbryonic bod＞. ' an(t oil globle. 

    Larva one day old :3. S' 8mm in to｛al length. 

   Oil globule : itttat. ed at postcrior pllrt of ｝;olk.  t'iLnus open at.  11t. h scgmunt ol' myot/omes.  just

nfter posterior und ot yolk.  Nuniber of my()toiues 11 十 Z4 ＝＝ 35 Xanthophort・s prescint at upex of
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head (one line).  Moreover group of:anthophores present at middorsal line of caudal part (2

in number) dorsal and ventral fin membranes and on oil globule and digestive tract.  Yolk with

both dot・like xaitthophoreg.  arid melanoptiore:i. 

tstletanophc｝res se. attered at hed' d bod｝;.  dorsal and Nentral fin membranes.  and oil g'lobule. 

PLATE 1
〈 sc ales in mm )

R1一 'l

Rl 一2

R2-1
R2-2
R3-1
R3-2
R4-1
R5-I
R ro 一2

R6-l
R6-2

Is'onosirt・ts Pttnctattts ('r et S)

i;'ngra. ttt・is jF'al［)on・ica 'loittu y'ti)

1～‘ソ)o用. rte(～ttl‘εsp. 

ルもκo'η｛尋ビ㍑ρ1〕'己α'～‘5 (B員silewsby)

Sctu・t・i・(ta・ cleng(tt'a 〈T et S)

S'tlltttgo si. lianta (Forskal)

J'letご碑v・糊［31α1脚‘α(Tet S)

xlret・is('u. s ・i. ntcriitPtrts (G(Mtei')

〃α. 1. ゴ。ん・e・'es tc｝. ru・isP伽is(G〔hnter)

1)arat'ichthvs oti・va・(. 'ts (T et S)

Cheli. dontlchtl'tvs leumit (L et G)
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