
1. nrvae in Zoslc'r(t btds

Fish Ecology of Littoral Weed Beds一 ll

   Larvae Found among Zostera Beds

Toru Takai

Preface

   . As the second re. port of this series author presented larvae aiid juveniles of 43

species colle(:ted fi'om the subnLerged Zostera marina beds on the western part of the Seto

lnlancl Sea c・specially off coasts of Tabufe Hir:. 1o and Y:tnai Yamaguchi Prel'eeture The

description of species is ttr'i'anged in order of the wee. d-bed obt erv'ations from 19.  76 to 1988. 

   The mai'erinl: and n)c・thods ai'e.  the satne us the former paper (Taka.  i 1994)

Materials and Methods
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Fig.  t.  Map showing the sampling :tatiofis (solid cirle)

     in Zostera beds

   The i'esearch stations in Zo. stera

bt・ds were 5 (LND) shown in the

Fig］. in addition to some speeimens

collected from Sarstttssi・tm beds (E)

for ］'eference.  The colle｛:tions ere

carried out all seasons.  but mainly

svmmer (July anc］ . Augu:t) and

winter Uanuary and Februar)). 

Two collecting gears were used. 

one was a t. aw・ net Ns;ith mouth

diameter of O. 74 rnand GG 38

and 28 in rnesh size the other as

a dredge-type net (O. 21×2 m) with mouth area oi' O. 43m！. 
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                           Description of Species

1-1 He. r(tsr・r(unmos otaie・i・i JORDAN et STARKS

    Post larva.  8. 3tnrn in total length.  (Early Janua ry)

    Body slender snout short and bhtnt.  Lower jaw shorter than upper jaw.  iNnus sit. uated

       り

at just below l4th myomere.  Number of myomeres l4十36・＝50.  Body pale blue in ［ivc

condition. 

Tv'felanophores preseril.  on dorfial part of head and abdominal cavit:y'.  Ori lateral surface of

body a row of about 30 inelic nophores preseiit just below notochord from 15th ntyomeres to

caudal part a ncl about 50 melanophorcs along一 dorsal margin of body. 

1-2 Sebastes ・in・erm・is CI. JVIER et V. ALEI CIENNES

    Post larva 5. 3mm in total length.  (Early January)

    Head large anus situated at 8th myomere anterior part of midlength of body. 

Number of myomeres 8十18＝26.  Group of meti nophores present on dorsal part of head and

lower part of abdominal cavity.  Seven melanophores on dorf al margin and about twels;e

melanophores on ventraE margin of trunk a nd tail regions.  A single melanophore on midline

of 20th or 21st myomere. 

    In larger post larva of 11. 3mm in total length heacl a rmed with orbital t pine.  pi.  rietal

spine scapula spine opercle spin(t preopercle spine preopercle spine and spines on outer

margin of preopercle.  Dorsal and anal fins differentiated and caudal fin ra.  ys appeared. 

. Melanophorc pi ttern of larger larva not apparently different from that of 5. 3mtn larv'a. 

1-3   んη. n20dltes Pe・rSOI. ra't・ts G［RARD

   P。、し1、va6. 5。m i。 t。t、口ngth.         (E・・ly Janua・y)

    Body slender.  Anus jug.  t below 32nd tny on)ere.  slisrhtly posterior of midlength of body. 

Number of mvomeres 32十30＝・62.  Melan叩hores presen〔three on dorsal part of head15

0r 16 on upper part of abdominal casr'ity seven on dorsal margin and 14 on vent. ral margin

from anus to catidal pa rt.  ln larger post larva of 8. 3mm in total length caudal fin differentiated

and Tnelanophores increase. d. 
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2-1 1. ・iina・nda sp. 

    Post larva it8tnrn in total lensrLh.  (Late Junof

    Body slender・ Anus situated on IOtl〕 myomere、 ab｛｝ut:anterior ユ/3 1engLh 〔)r body. 

Number of mycmeres. 10十29＝・39.  Three melanoph〔. res on dorsal part of head. ‘川e〔m distal

apex of tower jaw one'.  on articulated part between lowei' jaw and opercle.  Group of niany

melanopliores on upper p. irt.  of abdominal caN'tty arid ;t row of melanophoreg.  on ventral marRin

of trしmk and しai】region.  Four melanophores oi〕dorsal margi11 five gl・oups of meLmophores

on ventral margin of tateral surface'.  )Lttoreover three to five sniall black spots present between

them and five siniilai' spots nlong dorsal margin of noLochord. 

2-2 Sebastes sch・tcget・i 1-IIL(｝ENDORF

    Posi.  larsa 6. 5mm in total length.  (Early Januarv)

    Head large.  Anus.  situated at 9th myomei'e stightly ant. erior of midlength of 1)ody. 

:umber of myomeres 9十16＝25.  Head svith one parieLtl spine.  two spineg.  on imier :］nd

outer margins of preopercle two ope. rcle spines one g.  capula spine and one supr:一iorbit. al

g. pine.  ts＃lela nophore. s present in group on dorsal part of head and abdominal cas;iLy.  Ten

melanophores on vetral margin of po！ terior part of anus.  Two snLnll bla ck Epott on di: t/'a］

end of caudal. 

2-3 Sebastes Pa・clt:vcel)halus pact't. ycel)St(tl・tts TEM)b'llNCK et.  SCHLE(;EL

    Post larva 6. 6tnm in total ］engtih.  (1. . atc Januarv)

    Bod. v・ not compressed.  Head large.  Anus situatcd at 9.  th myomerc't.  nearly midlength of

bodv. 

Number of n)yon］cires 9.  十. 16＝25.  Head with one.  parietal g. pine onct s'upr;一)orbital spitte

two g.  pines on inner and outer mnrgins of pi'eol)ercle and one opercte spjnc.  tstelanophores

present ii｝ group on dorsal part of head apex of uppet' ja; and on most pni't of trLink. 

］Ytoreover pectora］ fin covered densely svith mel;tnophores btit scarce on caudal fin and

absent frc)m dorf al and anal fins. 

3-1   ∬f2'e. ro・lttLyc'4万εゴαノ)oi・ttTctts (TEMMiNCK et SCHLEG EL)

    Post tarva 8. 2rnm in total length.  (Late FebruarFr)

    Bod. s; rathei' f lerider.  Total length about 1. 6 times i.  s.  long :・is prcanal length . ;Nnus

situated・t. 1〔吐h・1・y・m・・e・N・mb…fmy・m…s10一ト. 27＝37.  Ma・y me【a11・Ph・es、、ttd
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over dorsal and ventral fin-folds and a single row on dorsal nnd ve'ntral marging.  of bod＞'

and along midline of lateral surface.  Morcover severat melanophores on head abdomen

caudal end and caudal fin. 

3-2 En・iogra'｝n・i'｝t・rts sp. 

    Post larvn. 8. 9tnm in toLal length.  (Late Febru:iry)

    Body slender.  iXnus situated at 1 Sth myomere slightly anterior of midlength of body. 

Number of myomeres 13十31 :44.  About 31 melanophores pres.  enL in row on ventrnc l margin

of body.  Three rrielanophores on caudal fin and eight on base of ventral fin and loter

margin of abdomial cavity.  but no meln nophore on head. 

3-3 Enedn'as nebutosu. s (TEts'IMINCK et SCIILEGF;1. )

    Juvenile 34. 4mm in total length.  (bv'lid March)

    Body slender and (:ompref sed・ Head short as in aduits.  . eYnus situated at about midlength

of body.  1 umber of dorsal fin rayg.  76 and anal fin ra. v.  s ilO.  Body yellowish brown in

general.  with bronish r)atches on clorsal and anal fins. 

4 一 1 Entogra・iniiirts hexagr(ttnitrits (TEMMINCK (. iL SCIILEGISL)

    Post larva.  16. Omm in total length.  (Micl Mareh)

    Body slender and compresg.  ed.  All fin rayf appeared.  Anus situated at 14th t egment of

tnyomeres.  I uml)e'r of myomere: 14十29.  ＝t43 Number of dorg.  al fin ri( ｝:s 43 anal fin rnys

31.  Urost｝:le bone f trongly cui'x;ed upward.  pt'lelanophore pattern not apparent different froin

that of post larva of 8. 9.  mm in total length.  but one tnelanophore al)peftred on po: terodorsal

end of head nin(r melanophores on latera［ line of pof tcrior part of body and groupg.  of

melanophores ｛)n abdominal caviLv. 

 一4 一 2 L・i・inanda volaoha・m(te (GUNTTHF. . R)

    Post larva. 10. 3mm in k》しal lengt11.                       (Early ドebruary)

    Body compressed.  T〔〕tal kngth aboヒ［t 2. 8times as long as preana日ength Anus situated

at lOth mvomere.  Number of刑1yonleres］. 0一十28冨38.  AII fin rays incompletc.  Number of

 dorsal fin rays 66 anal fin rays 53.  r. Y;relanophores presci/nt.  in fiire groups on dorsat pai't. 

three groupf on vctnt. ric l p: i't of body.  three or foui一 groupt on abdominal cavity.  Threc on

 midline and also on head.  ba.  ses.  of caudal a nd ventral fins. 
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4-3 1'leuronectidae sp. 

    PosL larva 3. 5mm in total length.  (Latct )v｛arch)

    Trunk and Lail c:ompressed.  but head t'ounded.  Puctoral fin ］arge circular in out line. 

iXnus opened at 9 th myon'iei'e.  Number of myomercrs 9 十29.  ＝38.  Melanophoi'es pt'esent on

dorsal part ac nd lo;er jt｛r on heacl region on nl)dominal cavity in groups on trunk reg.  ion. 

Seven or eight melanoplioi'e:' oii midline from 6 th to 9 th m. yonteres ancl a line of abottt 30

melanophores on ventral margin ol' body.  )lany melanophores scattcred over pector:il and

ventral fin-folds. 

5 ' 1 Ile｝niramPitt・t・s le2・tnt・ineiis JORDAN et S'1'ARKS

    Post ［arNJa.  14. 2mtn in total length.  (1. ate March)

    Body slev］der.  iiLnus situated at 23rd my(. )met'e slightly posterior of midlength of body. 

Nl川lber‘)r my‘llleres 23十28＝51.  Two mela【1｛:｝ph‘)rcs p1曹esent on dorsal I)arL〔)'hend and

opercle.  Dort al and s;entral margin of bod. y w'ith a longitudinal line of Jnelanol)hoi'es. 

Seven melanophores on gut fiNte on distal part of ca udal and foui' on baso of c:audnl fin. 

    In lai'ger po:t lai'st・a 15. 9mm in total leng｛h.  Iower jaw slightly produced be｝roncl upper

jaw.  )v'lelanophores appeared on bases of dot'sal an｝tl tmd caudal fins.  T｛rn melanophores

newly added on n］idline of posterior pai't of bod. y.  Live color . sellowish brown. 

'5-2 Callionymidae sp. 

    Pof t larva //. 9mni in total tangth.  (Db'lid April)

    ｝lead large d()r: nl fin-fold started h'ont upper ja vse.  iXntts situated at 8 th myomere. 

g.  lightly anterior of midlength of body.  1 ttmb(］. r of myomeres 8 十18＝26.  Melanophoret prescnt

one on doi's;al npex of head resrion eleven along ventral mai'gin of 1)od): froni anur to caudal

pedunclc一 and eleven in ttn()(lua］ size.  on abdotninal cavity. 

5' :3 Rseitdobteitn・iit. s cottoidcs (RICHARDSO. V)

    Pc)st larva.  6. 6mm jn totnl length.  (Mid iXpriO

    Body compresf c. (1 with ］'oundc・d ltead.  t'Xnuf op｛/・ne｛1 at 9 th g. egment of mvoniei'es. 

Numbei' @of mF;orneres.  9 ＋30＝39.  .  :L'le］atiophores prescint four on doi' Dsat 1 part of head reg. ic)n. 

six・n abd・mimh『egi・n・29・1・ng ve1・tml lllargi・。臼. ・・. ・dy and f・ur・. m uPPer ma・gi・。f

Ul'OS［Vt｛: . 

   Larger post larvii l l8m］n in tot;・il le. ngt. h dors］.  anal and cn uclal fin: ｛lifferentiated. 
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In much ltrger post larva of 18. Omm in

melanophores increased in numbei' from

appeared in mid October too. 

total length.  atl fin rays coml)let. ed in number

midline to dorsal mai'gin of body.  These la］'vae

6一 1 Dict. vosoma b・ttrgeri.  VAN DER HOEivtEr. sJ

    Po:t larva  9.  . 6mm in total length.  (Enrly Pv'la＞. i)

    Body s［ender and compressecl.  . iiLnus.  opened ac t 22nd myomere slightly anterior of

midlength of bod. N;.  Number of mF. 'omeres 22十45＝67.  rv'lelanophores present three on anterior

pa rt of abclominal cavity one on dorsal part.  of pog.  terior gitt and in line on 1(. )wer mar. g. in

of posterior pai't of bod｝. '・ and base of cd'udal fin.  N.  o melanophores on heud ()r fin-folds. 

  In larger post larva ］3. Omm in total length dorg.  al and anai fins appeare(1 but distinction

between spines and I・ays im1)ossible:about D. (26)十34:A. 44. 

6-2 (iobiidae sp. 

    Post larva 5. 3mm in tot. al length.  (Eai'1. y IV｛ay)

    Body slender and compres:ed.  Anug.  opened at 19th m｝. romere slightly posterior of bod. v:. 

Number of myomeres 1. 9十11＝:O.  1letanophores pre:ent on dorsal and ventral margin of

bocly.  and along gut.  Fin-folds near dist. al end of bod｝ t cattered ｝srith many melanophores. 

6-3  Lateo'abraxノ(エノ〕oっ. 麗ぐ1. tS((二UV［ER＞

   Pof t larva.  3. 2mm in totat lt｝ngth.  (Late tstla. y)

   Body slender.  Anus situated at 18th rnyomere.  slightly 1)ot terior of midlength of body. 

Number of myomeres l8十19＝37.  Melan〔. ph‘)rcs present i119■・〔. 川ps on dorsa】margin of body
           . 

from snout through opercle and abdomen to tail region.  ！troreox;er ehin throi t n nd breast

with melanopholでs. 

7-1 Ch・aej・togol)・ius :p. 

    1'ost larva.  8. lmm in total length.  (Early . iNpril)

   Body slendei' and compressed.  Anus opened at 14th myoniere.  nearly micllensrth of bodF. r. 

Number of m. vomcres 14十22＝＝36.  )v'lelanophores symmetricaily pret ent on dorsal and ventral

margin of bod｝/' and also on basai part of caudal fin-fol｛1. 

    In larger posしtarNra13. 8mm illしotal te1. 1gしh all fin rays appeare(1:D. VI-1. ll:AJ-10。
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 7-2   Mris rll c(if. 'rat'1. ‘s l」N聾AEしJS

    Juvenile 20. 2mttt in total leng. th.  (T. ttlid iNpril)

    130dy compressud、 sn(川L rolmded.  Scales apPcat'ed.  Nunlber of scales of Iong辻1. 1dinal l・ow

3. 7 or 38.  1're. anal lcngLh abouL 3 s'5 of total lengtli.  . SLII 1'in ralyr: completecl i D. IXi-1. 8:

 A. III-8: V. 1-4 . 

 7-3 Engrat！t'i. s 」'aPo・n・ic'a (1-IOIJTTIJYN)

    Post larNta 7. 4mm in total length.  (Dvlid Mapu')

    Body :'le. nder and c. omprctssed.  A. nus situated at 29th myomere extrc・mul. y T)og.  tctrior ot

body.  Number〔〕∫mycmleres 29十. 1. 6＝45.  Dorsal rjn di「ferent. iated oll filレfolds rrom 25tll to

30th myomeres and aal fin differentiated on fin-fo］d: of five o］' g.  lx n］. x;on］eres.  h'om just

posterior of anus.  One melanophore present on throat.  1. 3 to 15 on vcn(ral margin of body

and 4 on lorer part of gut. 

8'1 Ch・r;vsoPhils. s nta)'or TEMM［NCK et SC'IILEGEL

    Juvenile.  19. lmm in tot. al length.  (Early June)

    Bod)et compres:ed.  Apcx of snout raLher rounded.  ？Xnug.  siLunted at slightt. y aiiLci'ioi' of

mid］ength of body.  All fin rnys complcrLcd: D. XII-10; iAL. IV-8: X・'. 1-5.  Six or seven

しransverse ban(ls of melnnophores presen1‘川II. ttera】surface of b‘〕dv.  Abdomen:hit. e. 

8 L・ 2 Om・obra-itclitts elegans (STE］NI)ACI・INER)

    Post larva 3. 2mm in total length.  (E. f-trly Jtine)

    Body i'ather slc・nde｝' and conipressed.  Head ］'i ther rounde｛1 nnd ante］'jor margin of eye

contacted with apex of snout.  Anus :ituatcd aL IOth myomer(. ・.  sligrhtl)' anterior of niidlength

of bod｝t.  . Number of m. yomere: 10十/3. 2＝42.  Pectoral fin well developed and composed of 12

rav: .  ol theg. e lowcr 6 soft ra. vs wit/h black fiii membrane.  One melanophore pi'esent on

fnotit.  and doi-g.  al f ide of hend and groups of mal;mophoref on guL One mctl:/tnophoi'c一 pra:erit

en each myontere from 17th to near caudal end. 

8 一 3 Ca. tlioi't. vm・it. s' o・i？iat・iP・iiv・t・is R E・CI A N

    Post larv;'t.  1. 5tntn in tota1 length.  (F. arl. s. ; . iune＞

    Ilcad rounded.  iNnut situnted at 9.  th m. yomtr(: sligh［ly pog.  terior of midlength of body. 

Number of myomeres 9. .  十13＝22.  ］ttlelanophoreg.  well deNic・loped.  especiall｝t deng. ely cove.  red
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in abdomen.  Moreover some melanophores present ori fin-fold just posterior of anus. 

9一 1 Trach・t・tnts iapmi・i‘its (TEMMI！ CK et SCHLEGEL)

    Juvenile 33. Omm in total length.  (Early June)

    Body showing adult fonll.  An fin rays completcd ill number二D. Vm-L33;A. II-129. 

Eight or nine spines on opercle and preopercle.  Melanophores densely scattered on entire

body from dorsal part of head to lateral sicle. 

9-2 utlbtcmtes anastonetta (CUVIER et VALErNiCIENNES)

    Post larva 15. Omm jn total length.  (Mid June)

    Body slender and compressed.  Both upper and lower jawg.  extending but lower jaw

longer.  Fin-fold remaining anterior part of anug.  only.  1'elvic fin not appea red but dorsal

and anal fins completed・in number: D. 18: A. 23.  :lelanophores deng.  ely scattered over entire

body.  except abdomen. 

9-3 Sattrida etonsrat'a (TEMMINCK et SCI｛LEGEI. )

    Post larva 4. Omm in total length.  (Mid June)

    Body compresf ed.  . Anus situated at 42nd rnyomere posterior of midlength of body. 

Number of myomeres 32十23＝55.  Melanophores present three on gut and one on tail region. 

10' 1 Rttdarirts ercodes JORDAN et FOWLER

    Post larva 2. 5mm in total length.  ()v｛id June)

    Head large rather rounded a nd tail compressed.  Anus situated at 7 th myomere. 

anterior of midlength o'r body.  Number of myonieres 7 十13＝20.  Melanophores distributed

over head and trunk such as group of melanophores on frontal occipital.  operele of head

regiQn and abdofninal cavity on trunk region.  No pigments ic ppeared on fin-foldt . 

     In larger post larva.  3. 3mm in total length dorsal fin spines and dorsal.  anaL ancl

caudal fins differentia ted.  All fin rays completed in number at post larva of about 5 mrn in

total length. 

10-2 遅脚〃幽副・2. tn・. sr・e UORI)AN・t STARKS)

     Post larva.  9. 4mrn in total longth.  (L;te June)

     Body slendcr and comprest ed head rounded.  . Anus situated at 6 th niyomere

                                       一 114 一



                                  1. :・Lrvae ip Zoste/ra bed:

extremely ant. ei'ior of bod｝;.  Number of myemerus. ' 6 十39＝＝45.  bL＃lelanophores present three

 on top of head one on opercle and about ten along dorsal and ventral margins of body

several pigmentg.  along midline of lateral sui'face of tail.  Groups of nte］anophores' pt'esent on

 abdomen . 

     In la rger post larva of abouL 15mm in total length first dorsat fin rays and pelvic fin

 rayf completed in nnmber. 

 10' 3 Civl)seti・trtts oP・istholnts hira・i・i . ABE

     Post larva.  6. 6mm in totat length.  (Mid Jul｝. t)

     Bod｝ rather slender.  Anus situated at slightl. y posterior of niidlength of bod｝'.  Fin-fold

remaining at tail region.  Dorg. i1 and ftn;］1 fin rays partly difft？rentiated: D.  1. 3:A.  9.  . 

Melanophores scatt/e'red over entire body.  bnt absent from fin-folds. 

11一 1 1'len・ira・mPhtis sal'ori (TEMMINCK et SCHLISGEL)

    Post larva 15. 5mm in total length.  (Earl｝t Julrvt)

    130d. v slender and f ljghtl. v compressed.  Anus situated at 40th m｝oniei'e pot terior of

mjdlength of bod｝;.  Nurnber of m)'onie］:es 40十20＝60.  Mouth opened oblique. ly upward

and lower jaw exl. ending obliqtiely dovvnward.  Fin-fold remaining on ventral part of trunk. 

1/)orsal fin and anal fin completed jn number: D. 15:A. 16.  Pectoral fin rays not appeared. 

Melanoph(｝res scattered〔川head regめn from t〔〕1)of head to opercle and lower jaw and als⊂〕

along gut.  ln remaining body partg.  .  melanophores in three rows on dorsal and veJ)Lral margins

and midline of lateral g.  urface. 

ll-2 Fttgtt n・iPhobtes (ORDAtsi et SNY'DER)

    Post larva 5. 3mm in total length.  (Early July)

    B・dy…nd・d i…tli・1e・Pect・・al・d…a」・・d anal fi・・ay・c・mpitd i山1、be、 D. 

12: iX. IO;P. t5.  Caudal fin not cc)mpletcd.  Distal end of ot()chord curved upfard. 

Melan・ph・1で・d・・scly・c・ttered・！m・・t・旧・・dy・b・t・athel-scarce・n t・P・f had. pP

part.  of orl)it central part of trunk and tail and also caudal peduncle.  AbdomcLn covcired

with many rounded tubercles. 
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11-3   ∫γ. ㎎・搬〃IT. tS sch. 」8gdf KAUP

    P。、t larva. 12. Omm i、 t。t、11ength.           (Ea・ly』・ly)

    Body extremely slender snout produced with lower jaw longer.  M‘uth opened obliquely

upward.  Anus situated at 20th nlyomere.  Number〔〕r my〈me亘・es 20十40＝60.  Dorsal fills

siしuated between lgth and 20th nlyomeres.  Pectora且fin rays not aPpeared・Dorsal fiII rays

36. Anal fin smaU situated at just.  behind anus Fin・folds remahlillg from anus to、・entrai

part of tai1、 Three or four spjnes o【1 cach nlyomere。 Yellow pigIIlents scattered 「rom hcad

a［ong gut to caudal fin and six しransverse bands()f same color fron. 【anus to caudal pcduncle・

12-l   Gobiidae sp. 

    Post且arva2. 3㎜in total lcngth.                  (Early July＞

    Body rather slender.  Anus opened at g th myolllere slightly anしer. i〔πof mi(11ength c｝f

b・d・・Nu1・b…f・y・・llc・e・9＋iH6・. G…P・「melan・Pho「es p「esent at uppe「pa「t of

swilll bladderしhree on abdominai caviしy some branched pigments iII row from. 16th to l9th

myomeres and slngle small one on dて)rsal near Posterior end of taiL

12-2   ＆〃αgoεf'己αna (FORSKAL)

    P。t. larva 33mm. i。 t。、。l length.      .  (Mid A・g・s・)

    Body slender and compressed.  Anus opened at l.  ith myomere・nea1'［y midlength of body・

Numl)er of皿1yomeres ll十24＝35.  D｛rsal and anal fi童ls not differelltiated.  Melanophores

P・ese・t・nc・n・rt」・・i・t・d p・・t・f j・ws t・… ve・t・al ma・gin・f・bd。111i・al…ity・a・d

abollt 20 in row on lower margin of body「rom trunk t〔〕taiL

                           し の12-3   Atla・i. letta・btec. keri・(GUNTHER)

    Post larva 7. Om111 in しotal lengt1コ.                            (Early September)

    Body slender、 and. tail comPressed.  A. nus 〔. 〕pent(l at fifth myonlere・extremely allteriol'

of midlength of body.  Number(. )f myomeres 5十38ニ43.  Both upper and lower fin・ゴ01ds from

24th to 30th myomeres、 equiva【enしto positiOll of dorsal and anal fills becぐmung opaque. 

M1。n。ph。es Prese・t th・9… t・P・f head・md・P・rd・・si・・n l・t・・al midlin・・f t・il and

 grouP of melanol)hores on abdomillal cravity・
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t. :irNn(t in Zost‘/'ra.  bctds

 13-1 Seba・stes :sp. 

    Juvenile.  15. 5mm in t()tnl length.  (Early Ma｝t)

    Bod｝ compresg.  ed.  Anus opened at.  near midlength of bod＞.  Head with nasal spine

preorbital spine.  orbital :pine parietal spine.  and opercle ti pinef.  All fin rays completed in

number: D. XIII-ltl:iN. III-8 Metanophores scattered densely over entire body especially

on dorsal part.  In larger juvenile 〔f 20mm in t⑪tal length fjve or sixth b且ack Lransverse

b a n d s a p p e i re d . 

13一 2 1. uc・io. gob・ii・ts gttttakts GILL

    Juvenile 13. 6mm in tota且［c且〕gth.                                (Laしe May)

    Bod)t slender and cylindrical.  Head rathc:r depressed.  LnuKL opened at 16th myornere

slightty posterior of micllength of body.  Nuniber of myomere: 16十17＝33.  Dorg.  al and anal

fin rayg.  contpleted in number and situated at same pof ition of the dorsal and vential

margin : D. 1-12:1fiL. 1-12.  Nfetanophores present on top of head.  lowei' jaw 'dnd from t. ip of

snout.  to opercle area in head regioii and doi'sal nnd ventral . margins of trunk and tail

regions and also lattral g.  url'ac:e of eaudal peduncte and base of anal fin. 

13一 3 llem・ira｝nPhi・ts sp. 

    Post larva l l. Emm in total length.  (Late palay. )

    Bod. N s］ender atid rathet' compressed.  t'iLnus opened at 41st myomere.  Number of n't］e'omeres

41十19＝60.  ts;touth smalt.  lower jaw extended.  Both dorsal ancl anal fin rays 15 and g.  ituated

at g.  ame position of the dorf al arid ventt'al margin.  rV'lelanophores present on f nout.  top of

posterior Part‘. f head arld opercle i11 head regi〔n and dorsa1 lnargin of trしmk and tail regions

and dorsal parL (｝f gut.  midlateral line and also besa of caudal fin. 

14一 1 Breginaceros jaPtm・ictt. s TANAKA

    Post larva 7. 8mm in total length.  (Late October)

    Head raしher large body compressed.  Anus opened at g th皿yomere. 三mteriol'ユf Illi(1］ength

of body.  Number of myて川【eres 9十38冨47.  All fins diffel・entiated but.  incomplete in

nuluber:D. 1. 5十23:A. 15十37.  Pelvic fin situated at throat position and fin rays elongated、

twiee as long a: he. ad.  i)v＃telanoplioi'e: present one on articulated place of lower jaws four

oll dorsal and ventral sides〔f guし Two gr〔川ps of】11elan〔. 〕phores pI'csent on Iateral midline

of pof terior part of tail. 
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14' 2 Trtlci'ritt. rrts lept・unts LI). sl l AEUS

    Post lac rva 18. 5mm in total tength.  (. vtlid November)

    Body g.  lender and compressed.  Snout produced mouth large.  Lower ji w slightly longer

しhan uppcr jaw.  Both jaws densely with teeth.  Amls opencd at 36th myomere rather posterior

of midlength of body.  Dorsa｝ fin differentiated from posterior part of head to dif tal end of

tail.  Melanophores present on distal tip of f nout around orbit posterior part of head. 

and dorsal midline of body (7tt pigin(tnts in row) . 

14-3 Repomuce'nus tip. 

    Post larvic. 3. 2rmn in totil length.  (Earl. v December)

    Body c〔〕mpressed a:ld head rather large.  Anus opened at 9由 myomere.  anterior o『

midlength of body.  Number of myomeres 9十17＝26.  Severai meh nophoreg.  present on

abdoniinal cavity and eleven on ventral margjn of body. 

1. 5一 1 Pctral・ichthvs otivacetts (TEMMJNCK et SCHLEGEL)

    P｛s目arva. 12. 8mm ill total length                     (Early April)

    Body compressed and deep.  . gNnus opeiied at three-tenth of body.  Number of vertebrate

36.  Right eye moved to left side.  . A11 fin rayg.  completed in number: D. 75;A. 57.  Anterior

2-6 soft rays of dorsal fin elongated.  Several melanophoreg.  scarcet｝ present on lateral

surface of body and fin rays. 

】5-2・3   Scem. berゴαμ編6↑‘s HOUTTUYN

    Post larva 6. 8mm in total length.  (Mid . April)

    Body rather compressed.  Anus opened near midlength of bocly.  Number of myomeres

11十19＝30.  Dorsal and anal fin ra ys differentiated at opaquc area of dorsa］ and ventral

fin-folcls.  Sevcr t melanophoret present on head dorsal par't of abdominat c;vity and distal

end of tail. 

    In large post larva of 12. Omm in total length position of anus similar to that of smaller

post larva.  Dorsal and anal fin rays completed in number.  though remaining opa que color:

D. XI-12十5:A」一12十5Me且anophores increased ln number  dorsal part of body pale b且ack. 

10 pigmentg.  on any fin ray. 
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1. arv;・te in lostertt beds

16-1   塘1の｝‘3・mono(ta-cり'. r‘s (BLOCH et SCHNEIDER)

    Post lars'a 5. 3mm in total length.  (rvlid ()ctober)

    Hea(1 rather large body compressed.  iXnus opened at 6 th myomere slightly anterior

of midlength of body.  N.  umber of myomeres 6 ＋19＝25.  Head svith parietal spine orbital

spine and spines on shoulder a nd opercle.  Pectoral fin large and long.  Melanophores present

one on midlength of dorsal margin two on ventral margin of body and eleven on distal

part of pectoral fin rays.  ln large specimen of 11. Omm in total length all fin rays completed

in number: D. ［X-12:A.  ll 一9;P. 12. 

16一 2 Leiognatl・tus nitchat・is (TEMMINCK et SCHLEGEI. )

    Post lic rva 2. 3ntm in total length.  〈Mid June)

    Body slender and compressed.  iiLnus opened at 6 th or 7 th myomere anterjor of

rnidtengLh 〔∬ body.  Number of nlyomeres 6十19＝;25.  PecLc'〕ral firl rays differentiated. 

Melanophores prese111二〇n head abdominal cavity and ventral margin of trunk and taiL

Yellow pigments pref ent on hea d shoulder and ventral side of trunk central pi rt of tail

 (transverseband) . 

16一 3 Zoarch・ias gtabber TANAKA

    Juvenile.  19. 5mm in total length.  (Dvlid June)

    Body siender and compressed.  Anus opened at one-third or body.  Ail fin rays eompleted

in number but rays of dorsal fin undeveloped; DXXX ll 一78;. A.  1 一87;C. 10.  Body yellowi: h

brown in ground color.  with dark patches(川 lateral side. 
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1. arva(r in Zostt'r(t 1)edt

1)LATE

              (scales indic:・ite in mm)

 Hex・agra. nt・rnos elai・i JORr)AN e・t STARIS

 Stbctstt's 'intrrini. s CUVIER t't VALEtNCIENNES

 't'intneti. vtcs lie. rsonattt. s G］RAI｛D

 L'imanda sp

 Sebtistrs scittege・t・i HILGtlN'1)()RL

 9‘:bastfi・s paehtcePhalits pa. ch. vcephahts TE］AL IINCK el SCHI. EGEL

H(1'erom. vctv'ris i‘tprmi. ctts (TEMMINCK ct SCHI. EGEL＞

 」じr20SJ 1'a'nt nl昆s Sl⊃

 E'nedrt/tts rTebJitosits ｛TEMM［r. s3CK trt SCI一［LF. (. IELI)

上;・lo・lostr(t・j・ll. 'π～tS'lexr～gra. lt且't;ltS ITI」MMINCK f1'SCHLEGEい

 ムゴt'砲πdα！しり々。'1. αP｝tae〔Gl. . INTHER)

 Pleitronectida. e sp. 

llc'mi・ramiJuis t？ttrumeus JOIUiA. Xl ct STAR［〈S

Callion｝tmidae sp. 

 1sertdeble')utit・ts cotlo・i・des (RECf'll'tDS()N)

 1. )ict. ;iosonra b・ttrs'‘/'nl VAN PER HOE. VEN

Gobiidae sp. 

ムα'｛畑‘αわrαごじゴαρo～昂㍑ε｛CしIVIER〕

 Ch・a. tnegob・i・tts sp. 

 λ. 1鯉メ拝'Ctソ｝h. (t. tl了. s L【NNAEuS

EJigraul・is 」'aPoJtfca ｛1-IOtJTTI. JYN)

Chi:sopJtt. xs tna］'or TF. ixiMINCK ‘ft SC:Hl. 1:IGF. 1. 

OnteLtranchtts t. legans ｛STEINDiNC］INER)

cα〃fωりつπκS ρη」α'ゴρfπ」重ゴ5 RI三〔. ;AN

7ra・chunis 1'apeti・ictis (ITF. bv・fMliNCK et S.  CHI. F. GEL)

Abtennes a'nastotnella ｛C・UNSIER et V A f. Er‘sl'CIENNES｝

Saitrida elengata' (TEMtstl lNCK (ft SCHLEGEL)

Rttdarius ercodes JORDAN et FOWLER

1れ伽α～‘～riJltl's'‘'？tgaI;・り(. )RDAN｛・'STARKS. l

ClvPseltint・s oPisthoPus it-irrt・i.  f.  A B E

Hf'm・ira-ntPh・tt・s sctivt'i (TEMMINCK t・'t SCHt. EGEL)

Fngrt itiPitebles ｛JC)RD. PLN tt SNYDER)

∫y月8ππ〃1κsδ‘ゾ‘宮‘？'ゴKAUP

Gobiidie sp. 

∫ゴ〃α. go∫‘'iama(FORSKAし)

il ltanetta bteekeri ((］UNTI］ER)

Sebast'e's g.  p. 

1一. tt‘］iogOわ血‘S κ躍‘‘'～‘S G口」. 

Ht・用iramP/1・ttS SI). 

SSxegmat't'ros Yaltti. cit. s 'i'4LN;N K:X

T'tichiu'rits fePtttn・ts LINNiN E［. JS

iepam・tlct. flll. ts sp. 

Paral・i・chth. vs olit. atretts ('rEIM［1 Cl〈 et SC［ILEC;EL｝

∫ω川加7ゴψo厩ビ～‘sl. iOUTTUYN

Stroiribe'1'ノα加πf‘τ‘s H⊂)UTTUYN

:Stinotts tnonodaet/vttts (BLOCH ‘rt SCI'INEIDE. R｝

乙tliost'11a〃～ILS川1｛Thatis(TEMMiNCK 〔ゾSCHしEGEL｝

Zoarcttitt. s gtabbtir TA 1 . AKA
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Larvne in Zost. extt beds
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