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ABSTRACT-Thelargepitorgansinthe
adultfish offourspecies of Oryzias(0.

celebensis, 0.jauanicus, 0.latipes, 0.
melastigma)wereexaminedmorphologiCally
usinganordinarylightandascanningelec-

tronmicroscopes.Both"sunken"(canal)and

"naked"typesoflargepitorganswererecog-

nizedin0.jauanicusand0.melastigmaand
onlythenakedtypein0.celebensisand0.

latipes.In0.melastigma,itwasfoundthat
shortlyafterhatchingseveralsmallpitorgans

differentiatetothesunkentypeaftertrans-
formationtothenakedtypeoflargepit

OrganS･

INTRODtTCTION

Ingeneral,thelaterallinesystem oftele-

ostischaracterizedbycanaloragnsinthe
headandmid-lateralregionoftheflankand

bypitorgansonthewholebodysurface.In

themedaka,Oryziaslatipes,smallpitorgans
inthepitsandlargepitorgans(grooveor-
gansnamedbyYamamoto,1947)inthehead

arepresent,althoughthelaterallinescales
withsensorycanalsareabsentintheflank

(Yamamoto,1947,1975).In0.latipesonlythe
nakedtypeinwhichthetopofthesensory
cellsareexposedontheoutersurfacehas
beenfound(Sato,1955a);nocanalsystem

ispresent.
OrganglVeS
istictothe
ofinterest

differences

amongthe

appearance

AccordingtoSato(1955C),this
themostremarkablecharacter-

pitlinesystem ofthisfish.Itis
toknow whethermorphologlCal

existin the large pitorgans

speciesofOryzias.Theexternal

ofthepitorgansin0.celebensis,
0.jauanicus,0.melastigma,0.latipeswillbe
comparedinthispaper.

MATERIALSAND METHODS

AdultfishesoffourspeciesofOryzias(5
femaleand5male0.celebensis37-43mm ;7
femaleand6male0.javanicus27-32mm ;5

femaleand10male0.latipes34-38mm ;6

femaleand5male0.melastigma30-35mm)

and12fryof0.melastigmawereused. 0.
celebensiswerecollectedonSouthCelebes

IslandbyMr.KenjiHirata,0.javanicusin
SingaporebyDr.T.J.Lam,0.latipeswere

purchasedatafishfarm(Yatomi,AichiPref.

Japan),and0.melastigmawerecollectedin
Indiaby0.P.Saxena.Fryof0.melastigma
hatchedinourlaboratoryfromspawnedeggs.
ThesefishwerefixedwithlO% formal-

dehydeor4% glutaraldehyde(4℃)for18h,
thenrefixedwithcold1% osmiumtetroxide

for90min. Thesesampleswerequickly
driedwithliquidcarbondioxideandobserved
underascanningelectronmicroscopeafter

beingcoatedwithgoldvapour. Someof
adultsamplesviewedwithanordinarylight

microscopewerefixedwithBouin'sfixative

(4℃)for24h.Thesesampleswereexamined
byareflexivelightafterstainingwith0.004%
fastgreen-eosin(roomtemp.)for1h.

REStTLTS

Largeandsmallpito7ganSOfadultfish
Mostfishexaminedpossessed14-15large

pitorgansingroovesontheanterior,dorsal
andposteriorsidesoftheorbit.Theseso-

calledgrooveorgansstainedwithfastgreen
seem tocorrespondtotheorgansofthe
supra-andinfra-orbitallinesofotherfish

(Sato,1955b).Infrontoftheorbit(antorbital
line)andinthesnout,thereareafew clus-

tersofsmallpitorgans.Severalclustersof
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Fig.1 AntorbitallargepitorgansoffourspeciesofOryzias.×46･AandB:Naked
typeofthelargepitorgans(A,0.latiPes;B,0.celebensis).CandD;Sunkentypeof
thelargepitorgans(C,0.melastigma;D,0.javanicus).Smallarrowheads,small
pitorgans;largearrowheads,canaloflargepitorgans.
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Fig･2 Post-andinfra-OrbitallargepitorgansoffourspeciesofOryzias.×46. AandB:

Nakedtypeofthepitorgans(A,0.latiz)es;B,0..Celebensis).CandD:Sunkentypeofthe
largepitorgans(C,0.melastlima;D,0.jauanicus).Arrowheads,seeFig.1.



10

Fig･3 0ndifferentiatedpitorgansintheheadof0.melastigmafry(3,7mmintotal
length)justafterhatching.A:Postorbitalregion(operculum).×36.B:Pitorgans
attheenlargedregionofA. ×126.



Fig･4 Changesofoutersurfaceoflargepitorgansintheheadofgrowing0.melastigmafry.
Antorbital(A-C)andpostorbital(D-F)largepit･organsof6･7mm (AandD,×276),10.5mm
(B,×264andE,×230),and13mm(C,×241andF,×40)intotallength.



12



13

thepitorganscorrespondingtotheinfra-
orbitallineintheloach(Sato,1950,1955b)
Weredistributedbetweentheinfra-orbital

grooveorgansandtheorbit･Atransverse
lineofseveralpitorgansfollowedSato's

description(1955b)of0.latipes.
0.latipesexhibitedgrooveorgansditched

aroundtheorbit(Figs. 1A and2A).The
twelvenaked-typelargepitorgansof0.
celebensis(Figs.lBand2B)weresimilarto
thoseof0.latipes:twoinfrontoftheorbit,
fiveintheventralandfiveintheposterior

regionoftheorbit.0.melastigmaexhibited
sevennaked-typeandsixsunken-typelarge

pitorganswitheightopenl･ngS,atintervals,
totheexterior(Figs.1Cand2C).0.java-
nicla hadsixsunkentypelargepitorgans
astunnel-likecanals(infra-orbitalcanal(Fig.
1D)andanantorbitalcanal,Fig.2)covered
withanepidermis,andsixnaked-type(supra-
orbital)largepitorganslocatedinthedorsal
sideandbehindtheorbit.

Changeinpitorgansofgrowingfryof0.
melastigma
lnfry(3.5-4.0mmintotallength)thathad

justhatched,undifferentiatedsmallpitorgans
withsmallcupulawerefoundaroundthe
orbit(Fig.3A)andslightlyprojectedoverthe
epidermlS,Whichwascomposedof4-5epider一
malcellsshowlngnOtypicalfingerprint-like
structure(Fig.3B).Theepidermalcellswere
differentfromthoseintheadult,asreported
byYamada(1966)for0.latipes.Bothofthese
organs,scatteredinthesmallhead,were
morphologicallyindistinguishablefrom the
smallpitorgansofadl山 fish.Infryshowlng
bud-likeventralfins(6.7mm intotallength),

elongatedgrooveorgans(Fig.4ALandD),
whichweredifferentiatedatthedepressed
positionsasinadultfish,werefound.These
weredifferentfrompitorgansbecausetheir
sensorycellswereexposed. Infry(10.5･

llmmintotallength)withelongatedventral
fins,twonakedlargepitorgansinfrontof
theorbitshowedvalley-likegrooves(Fig.4B
andE).Inthisstageofdevelopment,large

pitorgansappearlngaSlargesensoryorgans
ingrooveswithcomparativelylargecupula
weredetected(Fig.5A),besidesthesmallpit

organs.Thesmallcupulaslightlyprojected
overtheepidermisandwerecoveredwith
4-5epidermalcellsshowlngafingerprlnt-like
patternontheoutersurface(Fig.5B).The
largepitorganswithlargecupulawerede-
pressedintheepidermisandtheirsurface

wasnotprotectedbyepidermalcells･The
largepitorgansinfrontoftheorbitandones
intheventralsidewerecoveredwithan

epidermisin largefry (13-14mm intotal
length,inFig.4CandF).

DISCtJSSION

Thepresentobservationsrevealedthatin
thegenusOryzias,therearetwotypes(the
nakedandsunkentypes)oflargepitorgans
aroundtheorbit.0.latipesand0.celebensis
havethelargepitorgansbelonglngOnlyto
thenakedtype,whilethoseof0.javanicw
and0.melastigmaarecomposedofthenaked

andthe'sunkentypeswhichsinkbelowthe
surroundingepidermis.ThisfindinglSVery
interestingfrom theviewpointofthege0-
graphicaldistributionandevolutionofOrymlas

grOupS･
0.javanicusand0.melastigmawhichposI

sesslargepitorgansasthecanalorgansin-
habitthewestandsouthAsia,while 0.
celebensisand0.latiPeswhichhavenaked
typepitorgansaredi'Stributedinsoutheast
andnorthernAsia.Thissuggestshowthese
geographicalvariations occurwithin the
Oryziasspecies.Inthisconnection,theau-
thorsareinterestedinthetypeoflargepit
organsin0.luzonensis(HerreandAblan,
1936)ofPhillipinesand0.curuinotw(Nicho-
1esandPope,1927)ofHainanIsland,and
0.minutillw(Smith,1945)ofThailand,which
areinthecentralareaofAsia.

Thepresentobservationsondevelopment
ofthelargepitorgansin0.melastl'gmashow-
ingthesunken(canal)typesupportthefact
thatthemorethebodylengthincreases,the
greatertheextentofthesl血kentypeoflarge
pitorgansseeninadultfish. Namely,in
thisspecies,thelargestpitorgansofthe
sunkentypeappearassmallpitorgansscaト
teredinthehead,aretransformedtoaline
oflargepitorgansofthenakedtypeand
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differentiateintothesunkentype.However,

in0.latipeswhichpossesspsthenakedtype
grooveorgansintheadult,suchadifferentia-
tionnevertakesplaceduringgrowth(Sato,
1952).A similarobservationthatsomeof

thenakedtypetransform intothesunken
typeduringgrowthhasbeenshowninAmia

calva(Allis,1889)andCyprinw carpio(Sato,
1955C). If′thenakedtypeisanimmature
stageofthesunkentype,asmentionedby
Allis(1889)andHerrick(1901),itshouldbe
consideredaprlmitivetypeofthisgenus.
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