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de■
‐
elopmellt ttcausc there is coIIsidemblle、

マ
arlatlo■ o■ 血 e dette of proltalldn―

4MELOng them lJdvanコ o。  1992). Thle study of the relatioIIl aIIlong tte d」 Terent

IE10叩 h010ま C』 Ch肛証 ters of the chactottath species pro宙 des L」 ormadom alttut

血c缶

『

o■■h and develoPIElellt.hlorphoIEletrical sttldies lll relatioll to the Ontoge血 c

dc、
―
elopment of thc chaetognaths lll the RIediterranean Sca are rathler scarcc

l Fllrllesun.1957:ゝ I[ssuti― Oliver。 1958).

5agゴ訂ロピ陶溜aFθ (Gttsic 1881).5α gf汀′ら

"JJ月

ごFa恕 (c聾 0)「 &GaimaFdl.1827)..

5αgFtta ∫ピ
『

石θrθごご,7r♂広硼 (KIohll)α r」αηttεθ lThOmoll, 1947),, 5α gftta 「認fttf″ ,コ

IGr〔憂:si. 1381)aIDd 5agfttα  ∫ピrθ 5α (卜Iuller. 1847)、 ‐
ere nulne」 ically the most

¨ rtut Species ill脇‐
o arett of Etttemゝ Iediterraneall,Ⅲ saIIllos alld Pa面 止os

Guピ I Kchayi躍 。1996).In the present study the relado■ of h対
}―

lenⅢ  tO SOIIIle

morlDholo」 Cd Characters suchぁ tail lengttG ovan「 lentt alld Seminal、ヤ
esicle

n‐idtt of the above n■―e chaetognath species 、‐a陽 studied h order to a面

耐 OrEIlatioIIs abollt the 5o恥th and de、
‐
elopmellt of the varlo,us species ttd to

reveal thelr dttercllces.

LIateinh and Ьttethods

Zboplankton sumples I℃ re collected hom ttTo nedtic areas in htern

Iゝeditemean(Fig。 1).Kisamos Gulf(23° 401E,34° 35'N)located h W ofCrete

lsland(CrelЯ n sea)and PanikOs Gulf(21° 43'E,38° 141N)1∝ atled in westem

Grはe(IOnian Sea)。 h Kisamos Gulfzooplankton was sampled h ive stadott on

si嵌isampling occ,asions(1夏 5 Septemb/er and 201ゞ ovembler 1988,and 22 Feb口 四日、ア.8

April.23 May and 29 July 1989).On cach occasion double ob五 quc hauls were

conducted in the uppler 50m I― ith a¬ T-2 net(2010tt mesh sLc).LetO宙 ngspod
of theぃ薔‐o nelЬ 鴨‐as appro―tely 2.5 knots.In Panikos Gulfthe slawles、 アere

collected in 3蒟
‐
o stajons on s■ x sttling∝ casions(28 Febm乏 Ⅱy, 19]MIarch,3

Aprile 22卜 Iay,23 June and 28」 uヽgust 1992),3-ith the same net fVttP-2 net 200M

m/esh sセe).The net、'電 tOWed VenicauyJhm 50m to the sdace宙 th a sPcJd Of

about lm.s-1.М er collection an samples恥 ▼
ere presen▼erd in 49[fo― ldchyde

bu∬ered lx)lution.h the lab/oraton「 ,chaetognath speclmens恥
7ere eXuacFd J騰 om

the samplesc and they、
‐ere― er soied to splecies。 ‐ e chtttognaths■7ere then

class五 ed to matunh7stages based on the dlevelopment ofthe ovtt and the senll■ al

vesiclese using Kehayias′ r αJ.(1992)clasSICadon key,as fouows:stage I,young

nttthout、‐
isible ovariesi Stage Ⅱ,lrnlmam▼赳th visible ovaries but no visible

質Tninal vesiclesI Sta.Ce IIIo serninal vesicles present ova visible,a fe恥 ・lar.cei Stage

「
y,量■ed selml■ al vesicles and Lttge ova

From each saEI)le a numb/er of random selected chactognath spr_ens ttrere

ex■ 7rlind and measured undler a恥「」d M5 sttreomicrorople.Bc山 lentt BL)
■・as measure/d llom the top ofthe heald to the end ofthe tan,cxcluding the tail施 .
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Resul協

5agゴπα θtta飽  IGmssi。 1881}.5agfrra 5ピ rrarθどを
“
ra″  I Krohn,α rb"だσα

l]lomson.1947)and 5α gfrra b″

“
月εttra(Quoy&GЯ imarこ 18ユ7,were the thr∝

most abundant s「 〕CiCS h Kisamos G」  (Kcha)‐ iぁ ′r αJ..1992).、
―
hile Sagf″α

澪:ゴηf″7′ {Grぉsi.1881)and 5αgJrra∫′rθ∫α(ゝ Iliillere 1 847)、
7ere the most abundant

species ill Pa融 os GuI「 I Kcha)'ias.1996′ }.Jttnollg the abAove onl}‐ 5。 ∫′rθ 5α is a

pure nentlc s「cleS・

Table l shows the sitte rallge. the mean and the standard de、 ―
iation of the

morpholo」 cal Ch〔Elcte、 studied br each species and developmental suge.

5θgrrra ピ4t7arα  ‐ゝ
a5the largest ill le■ 2」■aIIlong the ive species studied、

―
hile

Sagf″J Pmf刀 」ηで wハ the smallest.The tail leng山 {l‐Ll of all ive species showed a

lilllear increぁc with the mcreぁeofkだ》
‐lenⅢ IBL).器 sho、■h Figures 3-7.This

lillear lncreぉ e、
‐
as desc五bed b)― the equation:

‐ =α +bBL  (1)

The par〔 Inete壼3α,b ofd五 s linear mode1 2s、
‐euハ the correlation cocfEcient

and Llle Stallttd error of the es何 丁nateS is presented in Table 2.Equation l leads to

l~LIBL=α “
IBL+b.From ttds second eqlladon deH、 ―

e thatthe ndo oftail len[ダ l to

bod}― len動  (~l~LCBLibecomeslo、
‐
er as the chactognath「o■

‐
sand d五 su'as the fact

for all ive species stlldied.The ovanes fコ 、t appear iヒl specunens havLg bod}―

lenⅢ yeater th祖 5mm il1 5α gゴ前α′■ル僣.Sagf″αb"こィコ詢 燿 aEld 5α gfrra

5′ rarθど′π「αra αr′αηFliεα、 
‐ヽhile m the smaller species the}‐  mt appCar i■ l

specllnens havi■ lg body length ぎeater than 3- 1 5α gfrra 7PI′ ″ル77al and 2Ⅱ Ⅱn
(5agJtta∫ θrθ5α ).コhe ovaries can reach to a co“ iderablelengh h 5.5ピ παrθどピ77rara

αr17J祠 ガごα lthe IIlは OL IIleasured、
‐
as 5.05 111Ell being[、 Inuch[К the 41%of the

BL.OIl the contrm‐ 。in S.ピポ αtt the Ovaries can be onl)‐ 10%Ofiも BL.、―
hile l~or

the rest dree sIぉ x〕ies the proportion of the OLI[BL hesヒ x〕 [、
‐
cen the abo、

―
c、

―
alucs.

The length ofthe o、
‐
aries i OL IIIlcrettes、 ay)wer incdon ofthe bo/dy len〔 梨110r

all ive sIド qeS IFigures 3-7).glvttg the general equatioll:

OL=αBLb  lユ )

Conside亘 ng that the coemcicllt b ill lnost c8es is ltticater than 2(Table 2)it



BL

「

lg.2.D/efmidon of the morpholoJcal Characters meハ 田艶:BL.k剋ッ
▼leng血 .

‐ 。tail lengh.OL.ovη'lengh.sVW,質 mmal vesicle 5‐ idth.
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appcars ttat the proportlol1 0f the ovanes h tte b/o/d}― mcrettes as the cheatognath

『

0恥
~SI量

OIIll equation 2:01動 ЪL=αBL♭ -1′
).The onl)‐ exccPtiOn conccHls1 5agJ″ θ

_h―ピrθ∫t7for、ハーhich、わis less thal1 2.Le scΠ ¬inal■―
esicles flrst appcar ln speclIIleIIs

ha、
‐
hg bod}‐ length ycater than lChm ill Sagf″ α′ポ ara and 6rru m 5agfm

bむ JJ『 7ご raFθ .Sagf″α5ビ汀αrθル 祀餡燿 ♂r腸刀百ぽα and 5αgf″α5ビ rθ∫θ.羽he、・idth of the

semind vesicles(SVヽ
ア
)Lcrettes d廿 ecdy with the bod}‐ lenⅢ IFigures 3-71.

⊆n― lllg the gelleⅡ」elquation:

Sヽ可V=θ tt bBL  (3)

m5.ィ「L汀ご7LT47.5.bゎ」ιttε mm alld 5.5ピ 澪口rOゴピ肥確恕 αr′α河だεα the SV鴨ヽ ‐
器 on

a■
―
erage shttd)‐ hitter ttal1 0.20-in mature sIに cimens,that挽 long to stage IV

accordhg to the present cl[К sttcatioll s}「 stem・ In 5.5ビ rθ∫a the IIlean Sヽ ¬凸
‐
、‐日巴

0.ll― .恥
‐
hile no IIIlettureIIElen慶5 of the slcmi■ lal、

‐
esicles for S.「 P]J祀 Jηla speclmellls

恥―ere taken because ofthe廿 sIIIlall size lless thal1 0.C15111m).

陳 ― ion

Sagノ 訂L7ピ 71』αlθ・5α gfげα5ピ汀αrθ』ピ淑Faムθ ttJθ 77Ffσ α,5agf″ ab孝フJι″lCrarJ ttd 5α gJtt」

P祀 ゴ̀ロ ゴ|「PI』 冨c chactottath sドcies COmmo■ 血routtout the Etttem卜 Iediterrtte田

Scac恥
―
L」[c Sθ l_40ノ耐t7∫ピrθ∫θ has a ratherlinlited geogaphical distributioni it has tにcll

foulld abulldant in the lゞ o描 Adriatic Sca aIIld the iBlack Sca fFurrLCStin. 1979).

■―hile it sho■
―
ed lo、

一
abulldancc in parts ofthe lゞ o副L Acgcall Sea(Kcha)― i[巴 61996).

獅 s sNcics is characte五 sing the lo恥
-5d■

Illh― areぁ |.such ttК  the N.Adriatic Se&

■―hile its abundance decrettes iom llo劇 herILto southem aLre田  (GhiFardelli.1975).

L]Patr慮os Gur、 ¬‐hich is lll dHicct COntact、
‐
ith the lo血 aEI Sea the p/opulation of

5。 ∫ピFθ∫θ must has ctteJloⅡ l d五 s lttdnatic rescn'o量i(Kchavi田|.19916).

■lere are onl}‐ iw studies conccHLLIlg chttges h morpholoJCal characteA

dttg tte ollltoge」 c development of the abo、 ―c chaetOgnath sprecies ill the

RIediterralleall Sca.FurnesLュ 11957)aIIld RIassuti― Oli、
‐
er{1958′ )ha、

一e presented

面 S嗜 ド Of hfOraladon hr 5.ピ「lttαra,5.∫ピ

『

αrθごピ閥rα tt arrα ″1万εα.5.bttIイ 71εttrL7

md5.77r」 問J『 Pl,』 in lRヤ esteHlゝ .IediterraIIleall calld Furllest■ n(19_N~8)for S.5♂ rθ∫a in the

Black Sea_Indeed.山 ere are sel‐ er」 reirences pro、―idhg data on IIlorpholo頭 Cd
chttacte]厖 such[巴 the bod)― .nil and o、

―
岬

‐
length for the ttve chactoQnatt species,

Thepe are sIIIlan dttToreIIlces be榛 占
―
ecll our data and thosc of previous sttdics(Table

3)。 prtababl)― duC tO the di∬ erent slamplillg strate」 es(ge肛 .Sampling depth嘔 setton)

used in each ofthe above stlldies嗜 卍s、
‐
ell囁 to the d」Ierent number of chactognath

speclIIllclllS ex■■ηined.There、―
a陽 o」y olle substantial disayeemcllt bci島 ・een our

daLl and those of Fttestin・ s(191611 for Sagfna∫ ピrθ5ρ lTable 3).She found that

this species h the Black Sea could realch 221111n h body length havhg ovarles a巴

lollg器 6.lIIIIIlo CollsiderLELg BlaCk Sca a part of the卜 1lediterl■ IleaLEI SC`a these
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FB. 6. The relation of bodS- length tBLr to tail lengrh lTLl and ovan- length
t OL t for Seel tta minima.
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vdues are thc hittest bund brthis srCiesin this area l蜘 山cu&Ric軋 1990).

Vヽ
'arln、‐

ater chactognaths are kno■
―
n to produce lnore than one clutch of ecOgs

spa■
―rling lll batches over several da)―s or、

‐ecks IRceve. 1970 and R∝ ve and

COSPCr.1975)。 Spa、血 g leads to the reduction of the ovaR‐ alld senlinal vesicle

sitte iェ [adult illdi、
‐
iduals havhg reproductive activil爵

‐
.・

「
hus.dwillg this process.

there lnust bに a consIЯ nt underestimation ofthe size ofthe ov出 ‐
and the fuuness of

the serninal、
‐
esicles in the adult chaetognatts.Ho、

‐
e、

‐
ercthe fact that ln the present

stud}‐ ■‐c ha、
‐
e used lnettLlrements taken durillg se、

‐
eral pe五ods ofilmeareduces the

酬 uence ofthis phcnomenon.

The developmellt of chaetognaths is characte五 sed b)‐ the illcreぁ eh d士ect

proIЮrtion to ovem」 lenⅢ ofthe mOst k対 }―
secdons.exceptthe stte ofthe o、

‐
aries

IPettre.1991)。 Our resulも coゴhn ttis hct sho、 ―
lllg that the tail lengtt and the

seminal、
‐
esicle・ s恥

‐
idth illcreぁ ed lillearl}‐ to blod}-length恥

‐
bLile the o、

‐
崎

~・ S len山

CXPOnentiall}‐ .可劇」is、
や
a巴 trLle for all i、

‐
e splecies.The stLldy Of the ov狙 'lcngth m

relation to the bod}‐ length revealed some dis(Ilepancies in the relati、
―
c8「 0覇

'■
h rate

of thc ovarles ber、
―
ceen species.The expollent lcocfECient b of the equalionユ is

4.15 for 5α gfb7α 5ピrrarθど
`77rara arra77百

εα and onl}‐  1。 79 for 5α gf″α 5ピ rθ 5α .This

means that the proportloll of ovanes i■ l the b/ody hcrettes faster ll1 5.

5ピ ,rrarθどご77rard7 arra刀 百σα and covetts a geat part of the bod〕
―
m IIIlanI,c aniTnals.

V 「ヽhether or not these dttereIIces rellect dtterent species specttEc reproducti、
―
c

strate gv reIIl劉皿S llnk‐ ■0、Il.Furnestln(1957)studied bioIEletrical chancte]応 in S.

ど/1ttam.5.b"Jィ 77εttra.5.5ピ rrarθどピ77“ 確 αr腸月だεθ and 5.嗣 fttfttθ  hヽ
~esteHl

卜leditemlleall and found ttatthe tail lentt incDeぉ ed lillearl、
‐、‐ith the bodv lcllgth

llll au sPccics.The o、
‐
岬

―length hCreぁ ed expollentian〕
―
i.l the ttrst r.‐ O spccies and

lillearl}― IIl theぃ■‐olハ t probabl}‐ becausc of the lo■
―
number of speclIIlens that she

had mettured.卜 1〔憂isuti― Oliver(19581 also lound that the tail length of 5.ピ ■r7arα

mcrctted lillearl}‐ ■‐ith the h」y length while the ovan‐ length ga、
―c a parabohc

Cl13~C.Therc 、‐ere no references collcemillg the 罰311Lmal 
‐ヽesicle width of

chactognath spocies in theゝ Iedite―lean Sca or ill other locatioIIs.The senη inal

vesicles tte the places、■‐here the matLlre Sperm of chactognaths is kept and the}―

bretti durlng copuladon.Because ofthettiagtti■ tte Oien ttmaged and this must

腱 the reぁ,oll、‐
hv thelr slzc h25■ otヒ肥)CIl consldered in biometrlcal stlldies.OIllv

Fumestlll(1957)hハ 」、‐en sOmeiゴ oHnadon ab/out them.meぁuttg the廿 leng血 .

but 、‐e consider the士 、―idth to be a better developmental index because the}‐

くくSヽ
~ell〉〉dllnng thelr manHatlon。

In conclusione the i血 ∫ormation provided b)― the present stud}‐ is in agreemellt

、ith pre、
‐ious smdies. but some ne、‐elemen、  co■cernmg tte biomeu、 ‐

of

chactognatts ill the EhsteΠ lゝIediterranean`、
‐here■ o pre、

―ious obsen― atlons ha、
―
e

been reportedt are pro、
‐
ided.
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TeHe 3. Compilarion of morphological parameters of the five chaeognath species surdied

revealed from different authors and regions of tbe Medite'rranean Sea and comparison sith
the resuls of rbe present surdy. (BL body length: TL. tail lengt: OL. or-ary length and
SVrFr. -minal vesicle \r-idth;.

BL lIШ m1    4.■ _YO.9

‐ imm〕  0.お -3_Ю

勁暉転o      コレBL    O.13‐0.3

“
朝勉飽       OL     O.03-2_い

OLttL   O.014_H
S｀■

‐
tElm, 0_∽4_30

6.ι21.0  10.OL_pD.0     -

1_到}3.10    -      ―

-    0.15-0_19    -

0_31-1_35    -       一

-    0_O18-0_17    -

BL IInm)   45-17.2

‐ I EIHl)     1_25-3.85

勁gim     ¬bЪL    O.17Ю .32

bl烈四爾幽    OL    O.154.90
0LttL   O_02426

Sヽ¬薔
~(―

)   0_03つ _28

BL r rnrn I

fueinra TL trnm I

senstdentata rutsL
atl,awica OL

OL,BL
S\T- {mmJ

5.0卜 7.0

0.18-0_21

0.0「0.09
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