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Oxuau | adiggotino - at dér €l anci tdisoe |l ogi

On u rlgraotslgi ¢ mu mi z o mihiro Zyci hisasi di-
magla heyvanlar ami ni n Xor daOru rajraittélparn
remti pi ondoorinintgknaanye | ¢ n ¢ , mor-f ol og

ol ogi yaséené, ek ol obopiyyptiaivoedigne , et

bioloji prosestr i n bnir. Dystiyin 1-ci hisosi isoi On u-r | a

s €z heywadounu.Dasbyin bebf or mat da bur

ma s ébppola ®nlizin ohsil sisteminda par él an 1 sl ah
Respubl i kameéméanb pKr.eH.icd emnyteiv i a

apar deéej & uwij elnrtohsil sigemiaiho@hat edir.

Ali moktoblordo vbo AMEA-n € n Kn s tyiatxuétnl afr Bmkdsa

| ayeraD yetiron kafedralar v laboratoriyalar bibk d i Bu | i r .
baxémdan opBaklai Déewsitetiadagin A OnN
yaséo, i Onurajsaoed aanr amoofiziclogii ya s €

gi yaséeo k ok cmokialll&Zro® Ipbgiizh ol ogi vy
k af edr apaligyot k igrissitUniversitetda par €4 an i
hat | mkibéisd kimi gobul olunur.G° mritonlori nozorp
al an k aohmok dl a afdr@acaémilivompz munca dg¢n
yovi olan Zoologiya bnninin yenibn mi k  p r oogorsikmeé n é
lor i noyorok teiobDiorb- at d € r ma Jogod gayublaré y a
Yenidr sl i yi ®naadé&rnlyaya@&rmk peiododok af e
MD B @bt kniversitetbrinin son illbor Zoologiya bnninb
hos r o | wrslikborimdon,domin dorslikiordok i okillkordon
vD son elmitod q i q exihin nbakyyotlorindbn istifadp olun-
muk d uBununl a olayag ba g €1 k hoa z &ralka&n a
D ° ot lUniversitetinin w L o mo n o s o v skavdaé nda® vMo
Universitetinin Zoologiya; Kxt
| ar € né nocp esihdgstifadbe dti | mi kdi r .

Dorsliyink® haz ér | arn maosai€ yagdan BDU
nun phborliyino,l y az mané o x otyppy bv en-mi k¢ B
ologiya elmbri doktoru,pp f essor k. R. Kmréeaahi mc
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Zoologiya KnstitutumuinniQ@ur myg¢ da

b . th:Iml(QUDh(l sbeapar éeoc e bI| i

e.d.[S.M.Quliye\d m vwob . ¢ . f . dondoroVa, Rboldgiyeko

fiziologiya kmnbkeddam@.éaé/lmﬁnmdova,p ar e (

RY.cbdgrmanovay a, oovaya, EA MIMusaper

vbdigobomok d a K | @liffm g ot diamnd €] &bné b |
Dor s | i k BtaUnigersifettnin biologiya fakuiisi-

nin bakalavr phsil pillosinin - DiobDlor i ¢, bzopdm tutuhub,

lakin ondan digr universitetwi nst i tutl ar é-n bi o

giyawagrar fakulbior i ni n b ak al mi\dokiorark &, m;:
| améei sert anoktbba rolglor or t & brmo I K -
istifadd edd bilorlor.Dorslik azrbaycan dilind ilk dofb bu

hocmbvbmoz munda yazeéel déejéndan - o0X

dan da xal ipdodiee wil li k O rioegidign&ebd a t
rini vb xeyirxah tklifini bildir on hor kpsb pvvblcodbn minrot-

dar | €] € me z éoklithor ¢goldcbk mok DrdpkozorpB b € t
nacaqdeée

Redaktordan



M! cLLKFLcRDcN

H © rotinPrezidentimiz Zati altr i Kl ham cliye
i gtisadi potensiall ar@ynék® mnt
nov i K ¢ ar éoplaxokaa mi d x Yol blkuhiodiyi nin
b¢t ¢n oiolinDy soa ooy Zodlogiya elmibpgayj € k e K
m¢nadtsiic b mgasir e kiro holiingon irdlp golo.b | e ml
M¢asir zoobEYosyanXlz¥oVvogiyaseé
XX psrin Zoology a s éx ¢P°slleke | aot edib \imz Ds a h
sindb igtisadi Dioblorin nbzori bs a s emnéetnyp - al € K € b .
XXI osrin zoolbsasgmgyodi sseoh@h i ni n dav
inki kafé ¢-¢nodommchibr ikokipmine bi k
tolifiyin vbgeneti k f ondun sgodréwrn ubM sa:
zoologiya elmi dinamikdir, br i - oxeay loren °wd n
geydba | &€ n é onginlbke il ms. azdT¢ f i d e y¥30llb- ki ,
dok zoolojiodbb i yyat |l arda m¢gasitr heyve
ol masoei g? s ti ph ehyavzaénrl-dgarmdnasr 2 € 6 d a
ol maseé hamnqegdodraurYfeink ioomil°nv lak-k ar o
masé daha -o0ox onur ] atezrastgh-eyv an
nrrOnurjal é Meamaln | @ifrgatdignddh yez
ni o9 omblp gomosi nadir hallarda olur.

Heyveanlar abmi tob i i bi ol iofflii ymgtayr é
sosi dir . Kl k Domis shaihimnr d aorx  imad iay |
ran \b onun tsirlorinobon - @oxuzan gal an onurj al
olub.Ona pXlIrosri n zool ogiyasénda o
ekol oji 1bapEchtadOm-us j al € Iokeby vanl
taksonomi y as émg a dmiyybtitv bilmdk vb
opt i omadby &kk a ma soi etredk ttob atunur.

¥ |phizdbapar €l an uj uot $awsindklo | oj i
Mi | | i Par k y ar apdT®diongeokr,u grhaw céunce nl
rezentl iyini d¢nya stosintbdiaarlt €éna
a p a r Nadliradnpslinin kosilmpsitoh | sk yar ammé K r
nbzaot al téna al maq, zoolokj i-maar
todbirlor kompleksi by at a  k e perspekivl foaliyyptier
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intensiv davam etdirilir.

Ali mpktoblorin biologiya fakulbsinin bakalavr pilbsindd
Onurjal él amnnizioosas mogod y a@zer ké h
lar abmi n ipnnbkiply a na k €, pharvdttk aég | e@an ¢ n
xronol ogiyaséMamsar abdodoetdyg ¢ @ n &
noailiyy otlor ¢ zbinin mkaalm¢ | ¢y oonu rbaa x yna i ié
tolbb edir.; mu mi b i orl(royfalogiye,lembriologiya,
fiziologiya, biokimya, molekulyar biologiya, ekologiya, etelo
giya) birbirinp integrasiya etmklp heyvanla da bak ver
bioekoloji by i k iprkn| makiyyotinin - giymotiondirilmpsini
m¢ mk ¢ n peiflocomiyyptT ar asénda oar kél é
golor yaratmagq, heyvanlar mhindon  dj¢;, rep semorpli isti-
fadb etnok, noslinin kosilmok toh | sk y ar alimog®k n° v
runmasé orpir o ink & rgln v epiol bribdbndim
Hewanlar abmi tobii sprvot ol maq | ebiotdp mada K € ,
door i n  bi olpsindy enajPwirmfygyr masi-ya m
Iosindd foa | i Ktirak mmndinn .nHeaagwend li azr
dan istifad hag g € n drab aAyzc an Resbubl i kasé
(1996) heyvanlar ami ni n qgor un noaglek,d rd aH a
mosi,phal i ni n hey\waindiamr ar eanginearsd Ib
lor i pk°szi ni tapéb.

Tohsildbapar €l an uj ur | upnmirsnl ahat
tod r i s B &€ gda szifgermoyur.¥olobolorin sorbos t b1 K |
r i ni ondirgmpst, yenivve f f e kt | i pthigeetilooed | ar &
si, ohsildbd e mo k r a t ibymasni €, mdakgi ykcbleyrol-
xalgpmok d a Kk | édgalg Dbygoli laboratoriyalardan istifa
dotodrisin keyfiyyot i n i Ditmpyp iknkan verir.

M ¢pllifl or dorsliyi yazarkbon  ®zilni n pBdisyoé- | | 1 k
r jobiobs a s | aobméokl ovwg i y a n &tiorindpreigti-i na i
fadbetroyp- al & Bamluaard .a orysalniakién -<lonun
siypo | u nmaobigyatdan istiadp edilib.

Onurjalé heyvanlareéen iri t ak
Vasilyev \o B.B.Maloxovun (2014)xk r e todii r'dO+kdir J a
|l ar zoobgignbpsams évedi | mi kdi r .
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GKRKK

Zoologiya- heyvanlarh a q éetmdigeh e y va mbnar én
kKoyini, tok ahg o r f ol g ? ygveieémiei kmf é n é
yat ¢ ayé |l  noaishilikiado (biosenozdarolunuvbp in-
san¢, - ghomiyyotini vb s. © yomir. HolD vaxtilp J.B.Lamark
(17441829)Zo o | o gtodgsamié as anl| acodile r ma q
hisoypay é r mB®nduerr] az@eall a®Opasgeal €l a
z ool o.gAll ynaksol@orin b i ol o g i ooandp ftodrik ¢ | t
olunan Onurj asézl| aheyvanlar@minigi y as
22 tipin i n omi® wfliylri r . On ur @i heyvanlary v a n
alominin bir tipino-X o r da@a (Ckordata)daxil olan sinifbrin
n ° orirhi © yomir.

On ur j adolegiya © bi ol ogi yanen fu
salpsi olmagla® z o b d r konlkeetelmloro a y r.NDsD@,

Kxt i oilbaad ié\Batraxologiydsudagur uda yakaya
Herpetologiyai s ¥, ¢miori; Ornitologiyai g u k&l Eerolo-

giya’ momplil ori oyronir. | mu rbioloji elmlor X ¢, s biatoji

elmlorin h a mé dpéqgigaabyektbrini phab etdiklori ¢, - Hwn

elmlorin b °© | gkprtedig, onlar bir-birindbn istifadp etmoklip

i n k edir.dMbsplpn, sistematikeb ¢, t cgann | &lc @ maenn

h e y v a gdhamiugolagolorinin sbviyybsini m »yybn edir.

Bui  sistematikayan - 0 k ° ok edbn paleontologiya(ga

z € rhtad@ étnadpak lea meiakn | € yomr)r @mbriologiya

r ¢ keymknR sofirevoi@i ocoj r(@dngléer én
y € | ma soirh Morfologiyah e y v a raricabodenmquru

| uk,ary-a ¢ 2o D¢, z or distemininvozifolorini, gene

tika h e y v a nrdiygioti @ononun dpy i mkliyini, ekologiya

heyv ahf [maraéd navp oiraf ch @ h i ct ai nnsom@Eonent

lori ilbq a r k Bdgornil, &ologiyah ey vadlaar anék é |
°yomr.Bu c¢r ko mp IDebdtosdd byi aonl aokj m-a dt ¢ n
réeéneégken f or mekledirHeyaasla ebai ki°m m¢ a
sirvoziyyot i , 0 n d apisommipy, igtibagb adilmosi vb go-

Iocok nosillor ¢ - ¢ N gqor un ma sthqi sAlsiocb 0 g i vy
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ph m¢ hogzifodir. v

Son illor i n ki k a blordoe Zogtoji kodgi§atlak
m ¢ ®lit bioloji elmlor i N i nt eqr ati v petet od |
moklbapar €l ébbbh @dBuansagisk | zool oj i y &
elmb ciddi yeniliklor gotirmok @ mkanl| ar énckin aza

n ° orih dogiglok meindd, yeni wy a x ud  ph¢éib aphim %Sv |
toyinindo molekulyar biokimyvi vD sitogenetik pdgigat me
t od | a ptaoticoy .

Zool ogtasixa cegodimpoc d ad al ahoyéaméz é n
¢ - ¢yna K a d atrgflmggrhét tain € -mawgcib idi. Buna
g °orp ibtidai insanlarh e y v atnd ra& mechueolublar.
Heyvanlarinsan¢, - 4om toh | g, hom dp brzaq geyim, alot
mpbnboyi idi (oti,dorisi,Ipiby i , 5 @k Brivbs.). Lakin on-
| a hevanlarh a q q Bilikldrez o o | o g ibly elrmkémn € n
i n ki klolfedcnra aynayabilmpyib.

Heyvanlarh a q q dknelha mpl u ma gotira ¥uma
n & s tdamfiéosofu vo tobiot kK ¢ Mrs®tél (b.e.n. 384322
illor) Hey v an tarxie € Al ecy v a ndmelr golmosie ,
¢cHe y v a missaoriea rd dsbdorindp g © osilt. Bu psorlor ho-
mind © v bskenn s k | o pesabédyirdi.<O° zsorlorindp
Ar a dodizinin hey v avnload &ragyre |l malhQgeada
mpolumatlar verib. Aristotel h e y v a ik sisteraimiy arat d é
] éndruh a plaraqcZ o o | o g i ayt aartsEsabedirior.
R o maobi@ K ¢ h Hay Piliniy (bizim e r a n23-i7&inil-
lori) Tobii tarixé psorindd Aristotelin psorlorindobn istifadp et-
mokip® z ¢ mlavmorini dp edib

Tobiotin © yomilmbsinp, X ¢ s @ d® helyvanlaralbminin
todgiginb olanmaragK n t id B a b £XiVIdpsrdbn sonrg ti-
camt plagplorinina r t ngansi & i 1 n k iilmoladpder ola-
raqg ¢ mib. Av r o pfaanuemterssig® yomilmoypb a kl.ay éb
Ekspedisiyalaz a mavvoli or mplum olmayanm ¢, wlit hey
vanlarAvropayagutirilib .

Kn g iCIReys(16281705) vb i s v Karll Linneyin
(17071778)n ° W a q q ékntmoa v gxirhle y v a nolbé#r é n
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kilorin vahid sistemininy a r a n m ahsn@yyoti arolu ol-
mu K dQirrl ayraérma t dkégnifaeas £ olsada- o bho-
miyyotli idi. M¢, q aoly anatony a vb&aleontologf r a d.s € z
K¢ v y18691832)o r q a nglaarrkédaopsi b § q @it d a
mini (korrelyasiyaprinsipi) yaratmaglaoragnizminfunksional
vohdpti tbsbv v ¢ r ¢DB @ € 0 ¥ mu.k rd al mading z).B.
Lamark (17441829)¢, z alpmin tok a m¢dladgy q dkrhiha
tez2 yar adé onas scRaisalimlori K.F.Volf (17331794),
K.M.Ber (17921876),X.L.Parder (17941865)embirnologiya-
n éetmios a syeanréaadelanvin X.L. Panderih a opliaréq
° z ¢:pmoavDlki psastbk a m¢Hesale t mi. k d i r
¢.Darvin ¢N° mrih mbn myie (1&briadp ¢ z v i
alomin tok a m@limini yaratmaqglab i o | o gii nykainkéanf & n
yenid ° & r meadiaim¢ z glbmintok a ng¢, |h aqtré nd a
sov v grimy ar an mans oS ra &, i gisteminyaranma
s é,romanizmbrin formavbof u n k s i yfaolranraél naéknma s €
© yomilmosinb bsasverib.Tok a mtgliminini n ki kwwf® n d a
| i ] aadamanad@o | oEHekkel, & M¢ | ,|KeHerenbaur
R.Vidershiym, ingilis alimlori T.Heksli, A.Uolles E.ReyLan
kastem x ¢ s u s btloriolubdArellesd p y a queumrazi
sininz o 0 c oly °rlag ¢(B3é6hvee r miBkld ¢ Irngecasir
d ° wdpd@ Dhomiyyotinis ax | amaqgdadeér
Moskva universitetinin professoru K.F.Rulye (1814
1858) zoologiyadaekoloji istiganoti i n k etdird.©Onuntolp-
bolori N.A.Seversowp A.P.Bogqdanovi z oo c o] rrekd i yad:
logiyadavp faunistikada Y.P.Borzenkovi m¢, q ey anate
miyadg L.M.S e - einhoevy v a sinir&paligyntinin fiziolo-
giya s €, ikkMee - n | A@HKovalevskii embrionaltok a my¢,
| ¢innki kK armidod g iaqg erti iakpNa@.kovelevaki
at | iam le tamxaifanalizedbrok tok a maleon t ol ogi y a s
yarat.mékder
Onur halyeamkameg ingorfela) ganunauy
] urngll w reéeyomémmsind A.N.SeversoyL.Lk mal hauzen
B.S.Matveyevin xidmotlori pvpbzedilnpzdir. O n | atpl DiBDimri
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M.A.Menzbir, P.P.S u k,KiS.Berg S.KOgnyoy, AV.Kv a,n o v
V.Q.Heptner Q.P.Dementyevwwb b ak q Al & v @ ista r € n
mati,k@o& o] vwdaunisgkag némki kagenoda
xidmpt sahibbridir.Ekoloji istiganotdp V.E.Sokolov,B.M. Jit-
kov, DMK a Kk k @ArtMo Rormozoy S.Sk v a M.R Naumov
vD KAk i | oxidmotori b © y ¢ kEdVgPavovski infeksion
xpslikl orin tobii monbblorinin nozori os a s | iaemMskio ga-
nakeas amegme y v a n yolaxuad xo&pliklorinbg a r K €
m¢ b aninielmips a sgéonyému.k d u r

Ap ar é todgigatiar noticosind mayyon edi | mi K
xor dhaly& a s b ¥\EIE osrin pvvolindp 1 1222, homin
psrin sonunda 410Q XIX psrinbirinciy a r € & E0104,lo-
min psrin sonundai 33500, XX bsrin sonundai 43000 ol-
mu K KMirosrdbonur | alt@lpaegedn@ikor bz deéer
Bunudanozorp almaql a z ékmXI& psrdbn ° wihs ay €én én
kpskin - 0 x a | toka yedi n ° rih ta p € | deaDk deyil.
Bozi m pllifl or a y-a ¥ populyasiyalardd awe r ooy K g m
lori gyenin °ékimi gobule t noi. MosDlbn, kK i mAnherika
daolan3n ° as y98n © kimi tosvir edilib.

Azorbaycandao nur h a ¥ @ a n°l yaniimisi tari -
xi. Azorbaycandao n ur lj ey va A hoalmosinarixi bir
n ep-mpnbodp verilib.N.K.V e raginn (1959) nomolil orin, Y.
c.cbd ghmanoun ( 1966) b @.T.Musthfayewe n ,
(1974-2018) g u K | pkbora/um,(1978)sultegquruda
y akKaynwvnd amyenn  dDngmosind x ¢ s u s dtlorix i d m
o | mu.Azaibrbaycandao n u r ij eayl vea A homlmosi tari-
xini nisbi olaragy, -d °© whr° bkralar.

| d° vgodim vaxtlardanXVIll psrinor t a lgedor € n a
olan tarixi bhab edir. O vaxt Azorbaycandazooloji bilik yox
idi, heyvanaradair bozi mplumatlartarixi sonodlordp, m Dl t
tosvirlordo (Qobustan wr e s pu b |l i k a noborimdokb a Kk g a
g ay a gpsvitiogvb &) vb bodii pdpbbiyyatlardad a | éhalda g
olub, onlardaz o o | o giinykai nkéaigifadosizqg al € b
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I d©° vXiX bsrin ikinci y a r éve BXh @srin birinci
y a r owmealdieBud ° wZablogiyasorbost elm olur.Lakin
Azorbaycandamps k u n lhaekyas/mranerbba® lakrin alim-
lori (X ¢ ruasv r o p tdqgig édilor vb noticolori xarici © 4
kolpordp dorc olunulr Qmelin G { d eed Ratlas Eyxvald Me-
netriye HohenakerBogdanoy Radle, Satunin Menzbir, S v K
kin, Serebrovskvpb.1940c #ordonb a K | aeymatodgigpt
laramilli kadrlardacolb olunur(K.Qomborov, Y.cb d ghma
nov, A.c Ikborov vbb.).

Il d©° vie60c dlordonb a Kk lBad€wodur j al €l |
h ey v an |palmmsind ekojoji istiqanot g e romirk Hey
v an ltadrgé g akbna@ygotlva keyfiyyot g © osidilDrinD X ¢,
susi phomiyyot verilir, elmi tod q i g a bsds enpg®dn Kimi
heyvanlaralbminin somorpli istifadbsi vbg o r u nhesals o
nur. Azorbaycandeo nur ) ey vva mbP gkigmb ak | éc a
olaragocnobi alimlor © yomdiklori haldgo n | @ 0 ¢ ny afy ié |
ma sl éa n d kva lbiotoplar & D yerlok mei, regionalu y j-u n
| a K mak g odbn hoyattorzi yerli kadrlartorofindon © ypr
nilib.Mpsolon, b a | & dpbigay eddmosindd A.N.Derjavin, Y.
c.cb d phmanoy H.S.Abbasoy R.Y.Qa s &,nZdW Quli-
yev, D.Rbhimov, RV.Ha c éy &é.\b © y yidmot sahibbri-
dir.Sudaquruday a Kk a y w8 |, ordpé A.M. c Ibkborov, C.
¢ .Nocofov, S.Q.Coforova, T.M.K ©xgbrov vb b. © yomiblor.
Qu k | funmda&mentaltodqiq edilmpsindd Q.T. Mustafayevin
- 0 xoi @ohmoti d a n é | .EymizvaxiEa K.M. Qobmborov,
D.Q.Tuayev A.KXanmpmmpdov, ¢ ] aevaKR.Babayey
E.H.Sultanoy ¢ . N .v,JAaM} Mugagev,NA.Sad e qova, S
E. Hpmdbv a, T. R. Wshma € || oyeminmosindd
xidmotlori olub. Azorbaycandampmplilor sinfinD daxil olan
h ey v a todgig edémmosindd D.V.Hac € y X%.M.c Ibkborov,
C. cocofdv, KK.Rbhmatuling S.M.Quliyev, Q.NQuliyev
fundamentahoticolor oldbe t noi. K |

Onur h ay e a pdrazitbrid@mvo xpstolikl orinb dair
fundamentatodgiqatlarT.K.Mi k a yN.4.Feyzullayey SM.
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csodov, Kc.S a d € Y@ WMusayey A.Veysov Y.Y. YO I- - i
yev, Q.H.Fotoliyev, E. K .pdoka wp b. torofindbn apat €1 € b
Paleozoolojitpdgigatlar A.B 0 g a, N&KWerek a g R.@.Cp-
forov, NKBur -Adq a mdwiHacy&v vb b. torofindbn
apareéel éb

AzorbaycanMilli Elmior A k a d e ndoaologigaBastitu
tu1940c édpy ar ad é | daggqy d a 6tbds1® Ky ard-l ar én
ticosind Azorbaycandao n u r ) ey \ean A ypailmosi, so-
moroli istifadosivbqor un mats e atewg iaka s &kla s é
nibh az ér | .Aladim rosliginr kosilmpsi gorxusuyaran
meéxn u rh eayl vea yetlipapdyas y a | aptireahséénx | &
] € rompaedilmpsinoXx ¢ s digsot yetirilib.

AZcRBAYCAGBWBRIALI LAR
ZOOLOGKY A Slc NDIRMTSAR K X K

Azorbaycandanps k u n loanw a hj eayl véa MOlm % € n
v ¢npyyon edilib: doy i r mi aj Eslenlb kbl éiqgl ar
104, sudaquruday a Kk a yiali,Isg rondpni 63, qu Kil ar
407, momplilor 7 115n °. v

1919cu ildb AzorbaycanXalg C ¢ mh upti torgfigdon
y a r a digdlkinBéakDe wut lUniversiteti (BDU) bu ° lorkn
ilk ali moktobidir, 100ildon - korofli yol k eorbk ali mpk-
toblorb n ¢ muanl mindi - o x saA%n ¥® ° @ ali mok-
toblorin f | a g etieafredlir. AzorbaycandaZoologiya bnninin
todrisi BDU ilp homy a k &d itkbedp zoologiyafizika-riya-
ziyyatf a koginkbty, mu fmnn kimi V.S.Yelpatyevskivb A.N.
Derjavin torofindon todris edilib. 193Ccu ildp universitetiki
sorbpst instituta a y r :éPedadojivb Tibb i n st i} tmutniar é
z ool o gtodysiaTibekn st i t mu diblaggya kafed
r as @ h a nirsstituédaisp biologiyakimyaf a kogininpla
n é waxil edilib.1934-c¢, ildp universitetborpa edilib vb psas
f a kolprdio biri biologiyaf a kogi olub.Bir n ep4l zoologk
y a néemmu imhn Kimi todrisi davametdirilib.O vaxt zoologk
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ya k af e d AdNPOe&javen rohborlik edibOnunm¢ haz i r
lorinin laboratoriyadorslorini K.M.Qobmborov, Y.c.cb d ¢ r
manoy A.M.clIpkborov a p a r184:1945ci illordo Kk i nc i
D¢ nyng h asininlzorori z 0 o | o gtbdgismdoredn yan
ke- myib.Onur j abeéel ag Dyocsaém-pedaqoqlar
dan K.M.Qobmborov, Y.c.cb d ghmanovvb A.M.c Ipkborov
m ¢, h ayp sofiorbor olunuh
1945ci ildp universitetd Zoologiyak af edaaaé éenda
3 sorbost kafedraa - é L) &énetikavp darvinizmy 2) Onur-
] as ézd alro;g3) Qnausr€] azloéoll aorgOnyua g éal el e
zool ogafadmghb éadoagba y € K.vh@orborov
rohborlik edib (19451967) Onur j ab él agimgdaamnén
rolorini 0° z @ x u mabrratoriyadorsiorini S.c .Mpbmmbdova
todris edib. Eyni vaxtdabir s € ixtisasfonlori (ixtiologiya, her
petologiya ornitologiyg teriologiya m¢ g ady anmtoniya,
heyvarlkaid ®magioypasnq, pakedntolpgiya todris
edilib. Todrism¢, atd5il olubHork a f e dirxatniedaarld € n a
kursunsonundal5 g ¢, v °tbc r psiblll kursunsonunda30
g ¢ iRtisastoc r psiplV kursunsonundad5g ¢ i pl omgab aj
ixtisastoc r sitkk e - i ¥ kuidsun bonundatplpbplor D © ot |
i mt avbpaxé i 91y $ dimomi kia znéchbd md ti mi K
lor.D° sti mt ahananfalo®ll amgnafpnirsba
biri olub.
19671985¢ci illobdbo Onur j al el ar zool ogiy
A . Mbpkbotov, 1985199Z%ci illordo H.S.Abbasov ohborlik
edib. 1992ci ildbon 2018ci ilodok kafedraya Q.T.Musfayev,
2018ci ildon 2020c i s e nt y edix rZoolagya kafedraq
s € n a Dpefovcrohtrlik edib.Tohsildba par €l an otit s a h
cosindd Zoologya wKns ahewvan fiziologiya
birlok d brok Zdologiyawf i zi ol ogi ya kafedr as:
Knanér éqgo sklii,yibuoxdaimaql a yur dt
heyvanl ar & m&k ,t aqasipyidhqorisnagda yar
dém- é& ol Doslislmbsad nl @  tekldini bildir on hor bir
koxsopovvolcodon  © z ptndianrn €] éméezée bil dirir
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XORDALI HEYVANLARIN  McNKkc)
Ve TCcKAM! L'

Xor chelyér a ocl daardéel aal patsomtaloji q a Itaé g
pél manmag forilk vaxtlar o n | aokamg | bgamodp fikir
s °pmbk d o | polfada Dldp e d i Inoti¢olerb psa®n olub.

Bununy¢ - ¢ym ordBrin g u r u Vpwembrionali nki kaf | a
m¢, q appdilils.

Tok a m¢ paloptolog alimlor x o r cheelyas amd ar én
dadl| ang ®lib grup heyvanlara r a s & x d almédin. A
bir qrupu beb g ¢ madirlor ki, x o r chelyé& a md daa Eén
holgovi qurdlad € r or Qriupy alimbr isb oturaq hoyat torzi
k e pni- ro x ggérdldeéé x o r doa O éhdsabedirior.Belp
hesalolunurki, butipin boc d a daktia hoyattorzinok e -Dkiho
bunlardabir s& rday i k iokbl aiwkelr miLakid a par €1 mé K
todgiqatlar- o X qqeulrldék ar éd aly & a ocl deandeeéma s €
fikrini tosdigetmir.

Tok a my¢ toelgg alimlorin b © y gkéoriyyoti belb he
sabedirki,x or ¢h&ly & a pcl daailddénbodonb o k | uj una
malik qurdatnzor heyvanlarolub.Sonralartbk a mprdsesind
oturaqghpyat torzinb k e -Dkifp vD ya azlorokotli olmaglabun
larda bodon segmentrinin s a § 2 a | (¢gneegrdor) vb ikinci
aj] erolpgol mi Suyufiltirl omoklp passivyemibniblor. To-

k am¢d @ mmarkolélrindp bu qurdatonzor heyvanlard © r d
yenitipiny ar anrhaxdmajeac kdir

1. Dorisitikanlilar tipi. Tipin n ¢ moadplorindb tok a m¢, |
prosesind horokotlori dahada a r t, m@mionmok ¢ - gme
rkkbba] ap aly atr @ morbenag °dp onlar donizlorin
dibindo hom horpkotdp olan hom db horpkotsiz yem obyektbri
ilbpgi dal anébl ar .

2. Poqgonoforlar tipi. Tipin n ¢ modplor © z gmbxsus
g u r urhalikkoturaghoyattorzik e epnihre y v a tBuley d é r
vanlar qoruyucuborununi orisindp yerlok iprtBunlardamor-
kpzi pspb sistemiboru kokilli bels ¢ t u n ibawdbaagangt
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lisindon ibamtdir, dayaghorokot vb hozmsistemio r qanl ar € n ¢
mphrumdurO n | ahwyadti sudaholl o | mqida madalorindbn
as élarami b aj] ér komaysbralmah ¢ coéoy ifp gedir.
Bu ¢ ¢ passivgidalanmao k e a ndibimdp ézrhorokotli olan
sudadenok olarki,uJ uayjuunl akmadér

3.Yar & mx o rtigiaTipen Ing rmoadplori tbk a m ¢,
| ¢ ik morholplorindd qurdalbnzor heyvanlardara y r édzmé k
s a yrupelurtY ar € mx o r(idemichordadalikesmfi var.1.
Yelpikgolsomolilor  (Pterobranchig. 2.Ba j & omefafq¢os | ¢ |
(Enteropneusta Hor iki sinfin n ¢ moadplorindo bobdbn ¢, -
b uj u mbdamtdir: b a @ortum), b 0] a xocgé®qu. el-
pikgolsomolil or sinfinin n ¢ moadplori oturaghoyat torzi k e-- i
ron kolcug g ° mmk olmaglakoloniya bmolp gotiron heyvan
| arKdod rc.bbjuura q | zaoider gedioa iZooidin divarla
r ezolpolidir vb xortumunk i -dolij ilp otraf m ¢ ho pladp-
Ipnir.Zooidin i - D xodumunbs a s &g mkeavp ifrazat or-
g a ye@okriO, ozolDli d i v gklg® v uqgqc uypb nld-an
kundan( b o kibamtdinX o r d a l¢ @yl il h e ir homo
| o giypawXortumunps a s évoeitl @rgan yerlok | Bu
vbzi kol onilyad &gl @loua@mndaryamammas € n
I Ktedr ak

B o] a hissoaigdaxilib o k,day rdplyinp vb budag
| an beemaq dacpd ay a, @p & @ ma qispéoopl fangvs
gi dal axidmoadqdiaB o ] a z beénahgyosindd xortuma
daxil olanq & zbcirvari sinir ganglisiyeriok i1 Zooiding °© v d
hisosindbpyrib a | éyerbkaidra j € r belhi$osimdbn ki-
- | dlastik- e x &rotr & b a g h anorjplBsichesabedilbn
notoxordb o] alz @ € ma qitpéidikdmxort@munos a s € n a
d ay aBpdb&bro Kk | u {salomd & axarlarlaxaricoa - € | an
cinsiyyot vozilori yerlok 1 r

May al aumuargadan n k iedonahdrokotli (s ¢ mrg, n
VD¢ Bn) s ¢or- fé X 8 g -oX k e ddon suyundibindp oturur
vD iki g ¢ ondsonrayetkin fordp - e v 1Bul fbrdlorin quyruqg
hissindon tumurcuglamayolu il b yeni koloniyapmpl b golir.
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Baj émf 4 ¢gieil Enteropneustsinfi.Sinfinn ¢ ma
yondblori qurbatonzor f o r rhaylaalarolub bir n en-santt
metrcbn 2,0-2,5 m-b godor uzunluqdaolur.B u n | @0 rig Mo
hong balanoglossusdyBalanalossus gigasF r . M¢1l898.e r
Tok haldahpyattorzik e - ,iyax kheokoti hey vanl ar dér

Xortum hisonind i v aozolplalir daxilib o K Ikt ] u
- 1 dilikl b xariclp blagolpnir.Bu dolikd bn xortumadaxil olansu
sanki xortumu dpnizin dibindd yuva gazmaq atino - ev i r i b.
Qa r terpidp xortumlab o] aacagedldar édjadz
doliyi yerlok iUrd | adji évna r bodonirgbel Hisssind xari-
cpa - é- axasomlgohogy a r évaiBezirn€® wdbu d | aj én
dibindb uzununag a | é n dtmalx golia ki, bunu endostilin
b a k| ahaspbéedrla.Udlagb a ] € Kk ® avp lat a saghbp-
donin sonundaanal dolikl o xarico a - élag ré r °s rhi§8i-n
nin bel sothindon - o0 x skangurtarangaraciyor - € x é @y €1 ar ¢
r éXogumunps a s gyelpikgolsomolilordb o | d Kifniwd-
lagd i v arlEoethstiki- € x éalahvdsy @ k uo | Hi-a Kk mé K
ceymlordon bmplp gl mielastiki birlbk d | oXumai noto
xord u z a.Baknmoglossusdaotoxorda k epn bir n ep-bzplD
lifi bodbnin quyrugnahiyosi il D blagplbnir.

Balanoglossusugandamarsistemia - élub, bel vb ga
r égand a ma r | &amidim.Buadamarlargplsomby ar €é gl ar
ar as éamldsatiodp k © ooh yerlok m idamarlarlabirlp-

K iBel d a mangtoxordun¢, s t pyRridk mibra K¢ X & - &
| Burab oozolovi qovuqcug- ¢¢, ke birlok | @ pyineé rit-
miky € ] & bamansrototini tomin edir.

Xortumunb o k | u jfracatd e q B un B k s iygriabs € n €
yetimn b ¢ k ¢tk yerlok iBut ®mbnin epitelisix or dal é
h ey v arnflaztroérng a n lepiteli8im ®x K A yp&®© ms é z
m¢, b @ dnaddlori xortum doliyindbn xaric edilir. Tonof f ¢ s
b ¢ t bpdon sothi ilp gedir, hom dp udlaqnahiybsindd golsbmbp
a r arskesnolordon k ebn damarlardarsuda ol | ooksmu K
genganak e :Sinirsistemibelvbq a rsiairtellorindon ibarot-
dir.Butellor sinirh a | gaasisiép bir-biri ilpbirlok iBels ¢-t u
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nunun® rhisosindo acbton b 0 K vao ki, budax o r deyl é
v a n | smirb&rosunurb o K | U1j exwnrgposx®kla y € r
Hisso r q a xottuanda@pb o ] a z°creigssEnab yer
Iokon - o xnhigalardaepidermalhissedicih ¢, ¢ otoydon ibamt-
dir. Xortumuny u X a r sessefm gmmor i K BigsSEND X 7,
susiyyotino malikdir.
Baj] e d gie & ycingyyotli heyvanCiar déer
siyyot vozilori u d | aggrigimb selan b o K | u yedor d/m
cinsiyypt doliyi il b xariclp blagolbnir.Mayalanmaxaricd (sudg
gedirBir - ox°wimyumur t asiEmmdan i Eagoeif €l ar
nb 0 X Ksagor-fé Bes ¢ortdrnariyaa d | .B®igpém © orin
i n Kk idk adyai metamorfozsugedir.
Bozi b aj éonos & goedb (Balanoglossusaustralien
sis Hill,1894) vegetativ- o x auarnbedbnin golsbmbp vb gara
ciyor nahiydlorininar a sikypt & | pyolmilp- ox al ér | a
Arxa his® golsombp nahiyypsini, b 0 ] a vm x®rfuu borpa
edir¥n hisodon isbdahak i -hissorp (2-10mm)ay r € | ma q |
yenifordior bmplp golir.
Yar e mx otipidirad ¢&tinggnmoadplori passivgida
lananh e y v a rvrel@kgpo$oolilordo lamisob ar mag-c € gl a
n é p s torofinin h ¢ coboynn, b a ] éonoé & goein gDl
xortum hisssinin ifraz etdiyi selikh e s a thitélanyem hiso-
ciklori a | é@oleyindbn yemborusun&k e - 1 r
4. Xord a | dipi & rChordata Yar e mxorhbza |l €l a
pDamotlori x or dab & kaglh@aij éonos & gosn hg |
meé s ¢ yeldikgplsomplilorin bir - o x unndllaaji &/ r | ar € n
golsomby a r & q b & mépn@oxordal kompleksinb a k-1 a n
] éfcor maslema)a& vr oxl°rhaiseée
Yarémxordal él ar oni paiyoEmoaxor d a
lora kK aj € d abkdénin @ rsegmentdn ibamt 0o | m alsi-€
pzoID kispsinin ali qurdlarao x K a, bél vjg @ rsmintello-
rinin ol mass¢dlorfn dor i si t i ls&msihp&Ixakraénm s é
b a kp@numun g u r uvos.Bunlarag °oy ar e mx or d a |
oc d axdcér d ay a@asada bunlarmy¢ sqgil tipdir. Xor-

é
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d al éd camnr rben& mprdsesihorokotliliyinin a r t nheyat &
foaliyyotinin intensidiyi vb q i d a | a tokmdlok éoei ilD
get mi kdir

Xor chaelyér a oniolagol@msi bamdbg e nyiaky € | mé kK
iki forziyyp m° v ¢ u.@oth Qarstang(1928) hipotezim g °Dr
xor dhaelye a md chalbds=d) eonoé & goeply @ lx adan,
oturaq hoyat torzi k e eni heyvanlarolub, suyu filtrl bmpokip
passivqg i d a.5 gooinim horokotli o | m apdirgal biotop-
larday a y é | tomairs eglinYeetkin fordlorin k ¢ovilg € r € 1 ma s ¢
s ¢pornforholpsindd bl v e koradb 4 0 X a | nmyamkegdn
bilordi (neotonik- o0 x 8@.X mma chaelyés a ocl daardé@nn- & n
kotli o | meeasilEFaktlardan biriolub.

A.N.Seversoy1912, 1939)p N.A.Livanovun(1958)hi-
potezilmg °ox o r d xdri@d °arr ;omysKkach B | éoncd-a g t
f¢oxdt érd amvamya gaz cheyat torzi k e pni r
gurdalbnzor heyvanlardarb a Kk | a@ 8 jt [@peBgnlardaxor-
da golsompy a r, édjagdaendostilo | mu.k d ur

Hor iki hipotez dorindon i enimplidir .Hor iki hipoteza
X 0 r d a bcéatagerngdamsivo | masyfilt riomokip gida
| a n ngabsl @dilir.Belb gidalanmaazhorokotli vb ya oturaq
hoyat torzi ilp blagpd a r.Hbrékotli foaliyyotp vb aktiv yemibn-
mpybp k e -Dnim psassbbobi neotonikyolla- o x ad hrtai ma |l € n ¢
o | ma wsigoipa, foal horokotli hoyat foaliyyotinin ar t ma s é
dahas nandeéer écéder

Kbt k d ada lyehilyamx emyékp f domzlordon
az duzluh ° slepk e -Dsirhorokot sisteminini n k i kaétiy € n a
yemibnmbpyp, maddlor m¢, b aginin intensivbk msinp korait
y ar at.eokodile/in a r t rheams @sinir sistemininvb
hiss o r g a n |ianrkéi nkard & m am goikk@blpk msinD,
gar km} @ apininlyokkob f o r ma lyaarréeamége s € n a
tirib - € Xx.&ra & & muxésks updor aji ¥y o r dheyadari
Onurjpaeé g daha- oxasdéer .
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XORDALI LAR TKPKNKN TcSNKFA
Vc XARAKTERKSTKKASI

Xor dal eChadatg heyvania algminin bn ali tipi-
dirBu tippd a x i | ol an heyvanl aom ¢ Xo
Tomas Bell (17921880) 187&i ildbv e r miAkOdKovalew
ski kollosizlorin (Acranig) vbD T u n i k a Tuaida@ r & nn-k(i kK a f

ne oforgkr onl ar én o n wrsj |all 8D ahxekyavra n |
|l ejené oD¥Xbudakédar vt i p psasiam m?°
der de.

Xor dal ®Na plandtininpr yerind i sbhralarda,
daj | amidoedp, dkeanl ar d ardp, adadagdd ar d a
VD S. yera rast @linon 43.006don - o x r%wey adtha xi | c
M¢asir xomdalfat ar éark a pslé kbsiltn & Ki |
heyvanlarbzooba | é nmay éb) :

XORDALILAR tipi T CHORDATA

| . KcLLCSKZLCACRANGA i mt i pi
Bakéxor daCephialachordata n f i
I 1. TUNKKAlylaxAR W} RFcSKXORDA
y ar & miUNIEGATAseuUROCHORDATA
Assidilor sinfi T Ascidia
Salplarsinfi T Salpae
Appendikulyaribr sinfi i Appendiculariae
Il . ONURJ AbylalxAuRd vVKcLLc LI LcR ye
VERTEBRATAeu CRANIOTA
¢ onosizlor grupu- Agnatha
Doy i r mi aj eé-Zlcodtomata s i nf i
¢ onolil or grupui Gnathostomata
KI'k su oAnamriaal él ar é
Bal eégl arPissasni f ¢st ¢
Qéj erdaql é-Choadrighthylesar si nf i
S¢mekl ¢ b aOseeighthges s i nf i
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D° r dayaql éil Tetrapoda(Quadruppdaat ¢

Sudaquruda y a K a y &pbnyaaAmfibilor sinfi 7
Amphibia

Kldaruo nur |J aAmmibta r €

S ¢ roglonvp ya Reptililor sinfi - Reptilia

Quxkl artrAvasi nf i

Mpombplil or sinfiT Mammalia(Theria).

X o r thrtipire hpyat torzinp, xaricig ° r ¢ m,4odop n
f or ma®slésnpnl vb s. g °pibir-birindon kpskin forglonon
n ° ordlaxilo I ma lsagmmayarago n | adutiganl t binbd a
diron vb digor tiplorin n ¢ moadplorindd olmayand © rpshs
plampt m©® v ¢ u (@okiluL.

kokil 1. X o r dheelyév a nglmaurmd n  gsxemiulisioirk
borusy 2-xorda 3-yem borusy 4-yem borusununqolsomp
salposii udlag 5-garaiyor - € x € G¢tmeve damarlar

1B¢t ¢ppathé b oyautbycaat émmé nhamsé b
morholpsindd daxli ox skelet \pzifpsini yenirp yetiron vb
bodbn boyunca uzanan bel telininx o r d @hor@andorgali¥
ol ma s é .endotermaiman ®idir.O, b a ] € bosusugun
bel nahiypsindbn a y r & Yyolm d oopmplp golir, g ¢ cviakguk
| a kK mg koboydon ibamtdir, xaricdbn  m®nhikriok d i r i c i
toxumaq aitp@ r t Hnhghb hay €an b a uferd -
ki kg€ dmxdrdaaly-a ¢ fogerolordonibamto n u B §, a
tunuilp ovbz olunurFogorolor X 0 r dxarindén © ontbirlok d i
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rici toxumaq a t & omol cegmlir
2Mporkozi sinir sistemi boru f or ma s &m dbhaild € r
b o k Inavjosola d | .&inirdorusuektodermaimpn didir vb
x or da s eémyeribk iOm u r hegviardardamorkpzi sinir
sistemipsa®n iki K °oyp T b av® 0 n u bdgyrarp diferensiasi
yaedir.
3.Hpzm borusinun ° nhisosind i udlag nahiybsindd
xaricoa - édolsompy ar € g b & mBumayrPoudlagna
hiypsi hom yem borusunun hom do tonof f § $ g a bE n € n
hisosidir, gidalanmadatonof f ps dt edir@ulo nur fF al el .
r € mgolsampy a r éagakosol@Eindb x ¢ snsfif gsgané
T golsomby ar pagciéngkiedr®@@auroenur j al el ar
golsomby a r érgd kaepyamold golir vb tezitir.Sonradarat-
mosferh a v itpso@f f goRdpdaru d | aéri@isesinin ga
r énmahiyosindbn ¢ ¢l ¢ kg Kk br maa g mribrgi nki kK af
edir. Hbzmborusux o r da Inte geribd & r
4. Qandamarsistemininmorkpzi olan¢, ok bodoning a r € n
nahiyosindd, x o0 r d\geenhorusunura | t geribd & r
Xor dal-éxasmlan bud °© r d panotipribk a n,a k €
x o r d a°l zzlhden mwplki heyvanlaray a x é n | wwyal € r an
onlarla blagolbndiron, lakin bsasn b a K tgplarp mbxsus Dla-
motlor dp var.
lQastrulad i v a d é ro8ilyatu ilp ikinci a ] énmplp
golir. K1 ak] @ahiypsind (gastropordpanal doliyi a - éBu é r
pDamot x o r deay veayhaeex gdodiad iétl jakéaln | é |
-pnolil or vb pogonoforlaray a x € n | Kakki dnécri éghjipenz | € | a
dai Deuterostomiabirlok d iKrl ikra | grupunéai Rrotos
tomia qastroporunyerindd a | éplyi bmplp golir, anal doliyi
isbbks orofdbgas t r u |l a n édhe kdsipoailmg aean ér
2.Embrionali n k id® asfro¢gkind bbdon b o kK |'iuj u
selomunompip gpimpsi.Bu blambt b ¢ ti¢gkni nc i aiplgg-z | €1 a
viqgur drhalryeu skwajl mmay g bhabledirr €
3.c sas organlar sisteminin metanwe ya segmentar yer
Ik ms i . Qur u onur ] eoidliérihda métanienik y et
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onurja stunununun opapidordo | uxruwnrdjaa
beyninbn ay r é€rda,n gsa rné nozptblorimdaq & In@m .
4¢ox h¢gpcieyheyvanl| ar éodon xoae und a .
| e | apdowimaikitdoofli (bilaterial) simmetripal € c
dondbn bir simmetriyam ¢, svisi k e - oklp any r éHismlér K
bir-birinin g ¢ z oki¢okisi kimi olur.
BelDikip, X or d atipiét gk ey mk n kil m&-n € n
holplorindo daha- onozorb- a m metamerg u r u likingal u
] € ,zikitoeofli s i mme t selonybaolkdl ey wabirlbka r €
dirir.

KB T K XORDALILAR IN
Mc Nk c YKTc KAM! L'

Kbt x drad é§Probothardatay a |l doizh ey vanl ar
olubiki y ar épmty ir:@ull@sizlor (Acrania) vb Tunikalilar
vbyaS ¢os i x o r (@wnicadasealrochordatg.

Kbt kdadamebhkhs £€mgkkletiol madeéej é nd:
onl graed at grad @&tgd pmé& |@dntakKpvalbvskivb
A.N.Seversovbtidaix o r d a anatbrakvp@émbirionalinki-

Kaf | mgysoh @ yomorok o n | @o deand | @z hoedkoté n
dib hoy ak e pniikitorofli 7 simmetrikq u r lw heyvanlarol-

d u ] umgyybn ediblor.Bunlarb ¢ t hpdon boyuncaxorda
néenl maLopay r € | sirar imEusununvd segmert
IDDay r éozoplérik o | méamsxéor d ay &> &Bodde r
segmentirinin s a go8DmMDy a r Elkgni a z € a YBuyefitk é r
tirlbomoklp passivyemibnirlor.

Ha z dabtidaiix o r d a xazdatka g t@mépboyu (yal-

n ekollpsizlordp), s ¢psik o r d a lisey alr sd gaariorho-
Iosindbs a x | .6 d E bdfpiadp yerlokon endostilinifraz etdi
yi seliye ih e s a Y & jn @dmdnissciklori ilp suyufiltirlpyib
passivyemibnirlor.Sinir borusununb awo 0 n u bgyrar ay-
r el maxd dadae t d uj wnmbzarm - a r.Yfet&im
s ¢oeiXo r d a | sinir rusdiraduksiyaolunarag sinir gangt
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lisi kklindbs ax | Kbk dmnétha@ly& a ocldaardéanl € r € n
tok a mglygllaget mi kdir

1. Horokotliliyina r t rvmakts/ gemibnmpbypk e -Dkih;

2. Dibhoyator zi ni sax| amaaqlyqagimau (
vD bununladlagpdar lbdbn g u munbalpKums;

Bunlardan bzilor i boo(rkei r¢ sppamzangsef én
dan anal va ] épiklordi S 0 brofp& ke a jno@isemD ya-
reqlopasrag¢ iys rdayerok rhii Belbiqrur ul ok n ek
-oni n pegholdsind dbog°®r ¢Bugnrunl a yanakeée
koll psizlor araseénda as s ibmadtinr(Epko- qur u
nichtidae fosilosi) ol mas é da IMoxodal komrs al d €
pl eksi n obkobh k i k & fy @ nuhda rat] neamsnegnean i K |

isbgolsobby ar éql akeoé& @l waagtérniaal bokl
i nki kobth € ma mipicodo bunlar dib lbyat Drzi ke
- | DyimD passiv yenonmoy i saxBiameahaz-|l ar én

c é |pafindont zobt edilmosi,y € r t émsélramaéem -tar t ma
torilbn dby i K i kmolb gplinosinb spbob ola bibrdi.

3. Ha n spansiti& kollpsizlor tok a m ¢, ilk gorholplorin-
do dib, ammaoturaghpyat torzinb k e -Dkihp bork torpaqdaya-
Kamajyg unl akmeéxl ar

Bodonin ¢, s t piunidaq a t ®mplé goimpsi bsl assidt

loiny ér t € gau aa § siyubltirloypn a p a r effdk-€ n
tivi n k igk adfaéd a otureq yamntorzi koraitindd hoyata
k e bsind effektiv olmaglapassivyemibnmpni tomi n et mi K
dir.Tok a m¢ feggesyolu ilDgetnbsiy ak amaj a uyj un
plamotidir (xorda vb psbb borusuyox o | muiigsor ganl ar é
reduksiyao | u n mubksJAssidinins ¢ bsirfin horokotliyi vb
gur ul umgpbkkolonl mé&aerds bsbb borusuvp S.) onun
m ¢, xlit biotoplarday a y € | mmtangurciglanmayolu ilp
-oxal rmohobé h amu.Buhaldonizbi osenoarl ar én
| anrs@bili n k i kKoeih @ n éni.Fkadzi éry a kaa 3ssidn
n ° oriiin 1000don - ox | m§ & & a degilohlari tosdiglb-
yir.
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KcLLcSKZLcR G RANK A |

Kollpsizlor lil vboqumi orisindby a kK akyi a; hi akl ax§ a
K aprimitiv h e y v a ¥z ondd@énm kyéa r € mg mop-y
dolorindbn, bsa®n metamerg U r ud RO @AriMItiv X ¢ SU ST Yy
yotlorin © m ¢boyu galmagilp forglonir.Y a r € mBaikp@ixm r d a
| &€& adlirginfivbp30-35m¢ a B ? wag

BAk I XORD A LsinfLi CRPHALOCHORDOTA

Xar akt erBaskiadkad sed agr fosdiosim? + ni n
cuddutBranchiostomidaé Nphpong n ex plor fosilpsinb 20
n ° aiddir.Bunlar simmetrikq u r u lod wlby uzs8nl uql
smdir.Epigonichtidae - orta boylu n ex plor fosilpsinb
uz unl bsoprbagpdorgassimetrikg u r u In eox blow aid-
dir. Bunlardacinsiyyot vozilori y a | bodozin s a tprofindp
yerlok i Amphioxididadg ki - vplgapeligial n ex slor fosi-
Iosinbu z u n | 1L,5smagoder olann ex vlor aiddir. Bun-
| ar &mmohplpsind olan x ¢ s updorbymalik qur ul u kK u
var.Ki - n &ox plordo minogdardao | d kifnivu d | abglé n
hisosi yem borusy q a rhisssiisptonof f @ 5 q a.rBand € r
lardaatrial b o Ky kgolsomp D r & D &)l yoxdurA ] &ldiyi
sol torofdo vb y a | Iirécrgodp, golsomp doliklori isbg ar € n
torofdp yemk i Belb hesabolunur ki, bunlar Epidonichtidae
fosilbsinin h a n sné® sva;, 8 ¢bei Dlub, metamorfoau | + a
may € b | a ot voZiliorinns pyyoryo | u n nBa yosilbnin
n ¢ momadblori zoif © yomilib.

B a k & x o sirdiranly & IXayoim i | tipik | ¢ momdp-

si Branchiostomecinsininn © oridir.Bunlaronur | aah& | ar a
- 00X X K g r&donizdp, Sakitw At | anti k odseanl a
k unl ansibn ¢amoadplori 10-30 m dorinlikdb suyundi-
bindb y a kK a ¥ ® nwaxaqgqumly, lilli satolordp rast golinir.
Quma lilp girorok bodpnin © rhissini xarico - € X. &re @4t
-plorilin fosillorindon a s éldragmiqgrasiyaedirlor.
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BranchiostomdanceolatumPall., 17741 Lansetvarin e K
tor e Nembninqur ud mwmj agluérlua rugomnok u
¢ - & ¢ INckgronin bodoniu z a n yaelatdarb a sy&q
r € pffaf, bodon boyu (° nbd arxayagodor) ¢, zbgpordosi adla
nandori q a itp@hab olunubhBu gat bel nahiybsind bel ¢, zbg
cini, quyrugnahiysindb eynia d 4 zg pmplp gotirir. A] &z ©°
ngeéef gamn gamlg ntb s avp sol metaplevralgatlaruza
naraqq u y r w, cgmagb birlek iorr Metaplevralg a t |bialok-€ n
diyi yerdb golsomp D r @pfya&atrialb o k | dojiyuatriopor,
bundanarxadaispb anusdpliyi yerlok iNre Br tnin quyruq¢, Z
gocin eoxdD X K a d @g ddabutadarg © t ¢ r ¢ 1Bodp-k d ¢
nin ° rhisosind olana | dokyi 12-20 ¢ o tpdor lamisd - -€
X € n tilédhad olénub (kokil 2).

7T 320 98 n s 0

kokii 2. Nem bnin qur ul laQkaut - e lux ,u P-lesse
g ° z org BHKirpikli organ 4-anal dolik, 5-atriopor, 6-xordg 7-
ajokz damidb - € x éen&bealj aér9-endagti/ 10-mpdp, 11-
garaciyr - € x € I2sigrd@usu(o n u bgyrd, 13miomer, 14
miosepta 15metaplevralgat 16q u y r u g zg tl&quyruqg
¢ Zog, 18bel ¢ zpg, 19-qolsompy a r, 20jyetkon.

N e pr tninin dorisi b i r cp@dermiédn vbponuna | €+ é n
da yerlokon nazik birlok d 1 toxumaq a t € h kodumdan
ibamtdir. Epiderma rmon di vozilorin ifraz etdiyi selik n ekt
-Dni xaricdon nazik pordp kimi © oribk dorini xarici tobsirlordbn
goruyur.
Bodbnin © rhisdsindbn a x @odo xordavp ya notoxord
Uz axoea® z grioxsusq u r u lolulkdiger x or dal él ar
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olana 0 x Kk aXwrdar endodermampn ®idir. K| kbianj ér s aj é
bel hisosindbn a y r € Yol élbapmpl b golbn notoxordm ¢, Dk-

kob sistemolub, bzolp | ° ofphindbn ibamtdir vb xaricdbn bir-

Ik d i toxunoapordosiilbbhabolunuh L °oerh ar asénd a
sabvar wy a | boz yerlordo nazikenibz ol agkeéent él a
bir-birinp birlok iprtNbtoxordpzolpli organ hom dp hidrostatik
skeletkimi foaliyyot g © osirt

X or d a oriadn 50-80ndod bzolb segmenti miomer
loryerik i r ki , ebmindanibirlokd @i rbii @i @50 X u ma
mpsi i mioseptalar vagisiilbpa y r € | € r |praemirozMi | cangel rél
pzolDlordon ibamtdir.Mioseptalarx o r d & n & woydgrinin
birlok d i toxuroaiq a itp®@irlok iHor bir miomery ar € mk o n u s
f or mabueuid’ z ¢omodvoki miomerino y u j daxla
olur.Bu da, hom miomerbrin bir-biri ilp, hom db xordailp Dla-
gosini tomin edirBir torofin miomerbri digor torofin miomer
lori ilDbgak-§ a r K € oKk a migseptadq a rtorofen miomerb-
rnin o r t a gedokordkamiomeriny a r @usué Mi@nerlorin
ar dy € je é bodmai kogizontalspthp pyir (qurdabbnzor ho-
rokot).

Morkpzi sinir sistemix o r d @ @igdp yerlokon g al € n
diva r sinie borusundambartdir.Sinir borusux o r d % miogn
nagodor - at.Ym@irx o r d & nuewnsinir borusununu® n
ucundaniroli - e sénf i n-badexohurmrdédmr gt
r ¢ | m¢Sinidhpnusub ¢ td%, woni b aw o n u bgyram
a y r éLbkm&imir borusunur rhisosi n ex wnin reflektor
foaliyyotini b ¢ t © v h i; X @ n8ina yousunurf rhisosi-
nin zodolonmpsi horokotin k 0 o r d i n apso zyual sn@nséenn a
bob olur.Sinir borusunurdaxilib o Kk | u ¢ thiessinin (new
r o $rigodor g e onnmwsi hiss olunur.Bunu beyin modoci-
yininb a K | gvpya@ a € eepaéedirlor.S ¢ onibrhol psindd
bu b o K Inavrgporvasipsilp bodbnin ¢, stbrofindp yerlbkon
Kelliker - u x (goxu o r q)almbélok | Sonranevroporga
p a Barorofin d i v ar Ix&rséaandlianarh ¢ c otoynr
y €], € nofdo f u n k shblpjikabsllié olmayanpigmentip-
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kosi yerlk iHesabolunurki,bumy¢ v abzoirng aq@h @& éd ér
Sinir borusunur? rhisosindon iki ¢ ¢hissedicib asinirlori - -
xarag bodobnin © nhisosini innvervasiyaedir.Sinir borusunun
galanhislorindon bodbnin hor segmentipu y J idiT ¢($ a j
vD sol, belvbq a ) @nim- & Sidinorin yerlok mwsi s avp sol
miomerbrin yerlok meiilD¢, s¢t ®d ¢ KHOroki g a rsi@imbir
n ek ° kl a k | raigmer kaxolpbnir.Bel siniri bir k © knd
- € xhénbhissi hom db horoki sinirlordon ibaiotdir.Hissi sinir
lifi doridp K edlmnir, horoki isb daxili o r g a nokplal prigdn
qurtarer

Sinir borusunurhor segmentindki sinir h ¢ c obby ref-
lektorq © vw g e y r obmdlpayotirg .Bunlar das a\jp sol
torofi bir-biri ilp blagolpndirir.N e Br Bdb Roon-Boardovskih ¢,
ceymlori - o xarakterikditBu h ¢ c oboynr dendriti dorinin
hissi sinirlori ilp, a kK s o B0 Roon®&oardovskiyh ¢ c ooy r
ilpD lagp yaradarad® z ¢pm sbnragoioni mp u | & theyirpé n
° t ¢ msiniltomin edir.N e pr bnin 6-11 vb 39-61 sinir borusu
segmentirindd nohong bsbb h ¢ ¢ ooy 1OvsyannikovRode
h ¢ coboy yerlok i Buh ¢ coboybra Kk d a § rvo qugrug
danb a koAor segmentir a r zansi@ari blagoni tomin edir.
Hobmin h ¢ c oboybr aterofin ganglionar ¢, c oko ifp birlikdp
mioxordalkompleksini k koordinasiyaedorok, m ¢,0kkpb ol-
mayand a v r a to&irlbyalor.® ¢ a  ieok miorin morkozi
sinir sistemininb ahkssindd olan rudumentbrp bsasbh denpk
olarki, n ex tlorin oc d a d | morkéirsi@insistemio n| ar én
dahaaktiv hpyat torzi il D blagpdar olaraq indikindon m ¢, bkkpb
ol mukdur

N e br bnin hisso r g a sddagruér u | uMexanikd u r
g € c edyrini g sgta t € sirdra k Evasiibglp gobul edilir.
Burada kimyovi g & ¢ éqpdul@&donésinir h ¢ ¢ cbodp yerlp-
K iQnlarKelliker- ux udabrakthafk at ¢ b

Bodonin y a r ffahk o x u ma | kaep@éinkdeagna |l ar é
Hessecg ° z ey kasibsilp tutulur.Hessecg © z en¥ koto-
relekimi i Bybrok bpdonin h a nhgsssinintorpaqdao | ma s é n é
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bildirir.

N e Br tnin sinirh ¢, c oboynm - o »neyrohormonlaif -
razedorok siniri mp ul s tag msgtBmMK t ed KRt e n
siv_hormonal fpaliyyot psasn iri (bel) h ¢ c oboydn, Hesse
¢g °cz¢elorindp vb nohong OvsyannikovRodeh ¢, ¢ oboyndb
m¢ K apblundr,

Mioxordal kompleksinbomblb golmosi, sinir sistemininvb
hisso r q a n lgaurr éuxl guskupdpri kolfosizlorin horokot-
liliyini a r t. ¥ & B8 \nin horokoti donizin dayaz qumlu sahit
lorindo qumagirmok, k i -mbskibyb ¢, z okip yenidon gizlon-
mpkdpn ibamtdir. Bir n epkilometr migrasiyaedn n °© ori ldb
var. Horokotliliyin - yem axtarmaqdarolu yoxdur yemIbnmpsi
passivolaragqg al ér

Bodonin® n ¢prad € zq°eyérdpk i Qradayerlbkona | € z
doliyi pzolpoli arakosnp ilD bir-birindbn a y r éyelko@pokohab
olunub ¥ nmy u x lisDdDp titroyici o r q anaziklentoo X K a r
- é X é parxadawa d 1€ abj oéknl uyj °onnaiyetkonin g € s a
bar maqygedogiBubar maqguwdklgdijgida hiso-
ciklorinind ¢ wsmbmane olurA] @olyi g e ruidd e ai r
Udl adgiéwmar 1l0ac goncogolsomby ar egd alr er
Qolsompy a r é lgribiendba golsbmpa r amkesnolorlp ay-
rel mlosmmey ar éajriblb o & |, cudparioporvasib-
silbxaricoa- €. ér

Aj] é zdhdlplansuu d | ,&gn@agolsomby ar € gl ar ér
oradanatrialb o k |golif va atrioporvasibsilp xarico- & 5@ r
coroy a pEsbmpa r aaakesnolori © onttitroyici o r g a-REE n
X & nt évplarpilkeikl @imhorokoti saypsindb b averir. Udla-

] édibind kirpikli vb vbz i h pipiine malik epiteli ib d ©
Kon mi K e n o ismdasH#lin © yn@sdinin sonundaniki
corgp kirpikli epiteli- € Bunlara | é@plzyini bhab edork bir-
Iok ivpb golsbmpg, s k € rkeklimdp u d | el erpfinD ke- 1 r
Busadbq u r u brgaksuaix &asiésilpu d | d } & igenk
hisociklorinin b a ] € P ¢ g josindb mk t edir.Horkin his-
sociklor endostilinifraz etdiyi seliklp bhab olunarag udlagda
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olan kirpiklorin titrompsi ilD golsompg, s K € r, @ahasonra
baj erggjrBal] erg %pedy, saddir vb anal dolikl
gur tBaj @nmrilsaK leaan planeo® md a | yenlok mi K
- € X @amtiypr - € x éadlin@&3nend i v ar lhamfern d a
mentbri ifraz olunurYemin hozmo | u n oeaasiyr - € x-é nt é
s é rba&n uj,lhomdmb ¢ t byan] € boguacggedir N e-k
tor bpassivg i d a |l a baxmayagaqriahocma suyufiltir -
Iompklp kifayot gpdor yemtapabilir.

Kollosizlorin gandamarsistemiq a p a,bigqdné P v r an é
var. Qanrpongsizdir, tonof f gignentbri yoxdur.! bk yoxdur.
Qany a | demarlarlahorokot edir.;, mu ngiu r u Isworue a
] al el gamdamaésistemim o0 x K al ddl éard le tn érin d a
damar(q a raéorr i aodaéventralig yerlk iQrara&mr t as én
dangolsomp aralosnmolorinin s a y @00dobn - o)x1 y | qolA
sompar t er - &Jadmarlaréag a nhérokoti iri g a raérn
t aweéedsomparteri hbakbhnah@day asihéen én
sableavarirQosombar t erd Joeld ar tek S éid é n
nbk e -Horbelaor t a% edvajabime ¢yuxuar t er i yas
ay r (ekila)

frmmedl
r’/ i\'\T\T EHHH‘ et -

~ %ﬁm@@m@ —0b 3 >
'":VIT

kokil 3. Nemr bnin gandamar sistemi 1-gotirici golsbmbp

arter Pyar age@ad t i e, Byuxualrared, d-yal ar é
bel a or tbgsaér @&mr t6Kscéy yaex at Il-lera28or t as énén
k © oxi| 8quyrugv e n,&8 ekardiral venalar 10-arxa kardinal

venalar 11-b aj & r svangal2taéaciypr - € X € n tgéaspéen é n
sistemi

'u'v‘ v

4 441 ;'

A
z
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Yuxu a r t e r bodpranl© atisésini ganlatomin edir.
Ud | agersimbbela or t & ¢ édrfbielororok bela or t a s € n @
(aortadorsalig k e -Belaora sxéo r dalnlée@u y r 8¢ un
nunagodor u z a, onélanbodonin b ¢, t hgsolorini ganlatbmin
edn arteriyalara y r.Kapilgarlar sisteminik e - @n sbroa
venozganb a ] €& rdsiaVj aérriekrodad ré r semayatdp-t €
| a .nBé& venagaraciyrin q a pigemini bmbolD gotirir.Qanqa
raciyor- € X € nk & s iélnydaeg -1 dnsé@dchgaraciypr ve-
n a s @emahepaticg y € | v birégodor g e rom m ivenasi-
nusuna(sinusvenosusa - ébdenin °© rvp arxatorofl orindbn
y €] &dnazaqanc ¢°trnvbpc ¢arxakardinalvenalara(venale
cardinalesanterior et posterio) y € ] .¥ns & Kardinal vena
arxadangolbn arxas akardinalvenailp birlokorok s a ¢ v y e
a X a raé réd namh sol kardinalvenaarxadanmarxasol kardi
nal venailp birlokorok solK ¢, v & ® a raé @&agorsolK ¢ -v
yea X a risbvemasinusunaa - é/enaginusundarg a raérn
t alsa@&k .Qamdé& rv rtokrar élunurKollpsizlorin © | - ¢ s ¢ n ¢ n
k i -vb derisinin nazik olm a sjoéspmplordbn blavb bodbn sot-
hinoy a xdamarlarday a n € n  mzknginlbg @smb do im-
kan veritBunag °og a no&sigenbd o0 y meatarigavb venoz
damarlardao x Kk ar d ér

Kol psizlorin ifrazat sistemiholgovi g u r d hedridi siste

minb o x K alr ddl éagj sétmp180ct H Yy a xneéfndilor yerlp-
K i Nefridig €,s @py i | mounux at é.BdrudiduEuilp
goisbmby ar € g ly a x @ m @tsaébnodkal, digoraicu ilb
bi roddidpbodon b o k| u g uan-a@8bdasr e b jau#nl) u
na a-bklobannefrost olmf aos ehodinkh a e én
X ¢ S @rsp h ¢ coboyor- s °rlosdlorlo hab ol un mukdur
(xokil 4).

S °n % ssantaqvarif o r nma¢l c@& olub, onun uzun
ay aj B n Bkndhr kanaldatitroyici t ¢pk Yyerlok iIKif r az a't
mbhsul | améi medanweédeéenda obban ka
findbon krek-bodon b o k|l ugus@al e mafigshirdtaln
Titrok  tifpakatmoh s u | Is&n @skiGatn a | @efridiah n
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boruyak e bsmbp k ° ok edir, oradandolikip atrialb o Kk |, uj a
oradanisp xaricd - € XKéf rr sistemitou g u r u lolarkhdya
vanlardamaddlor m¢, b add zoif gedir vb kollbsizlor $ - én
sociyyovidir.

kokil 4.N e or tnin nefridisi (ifrazatk a n).ali aefridinin bir
hisosi (yeddis © | s@tlm); BT nefridik a n a heérastpndarla
birlikdp: 1-s a n okdlighk, c otoyirs °nl °eori 2tbibdon
b okl ugelanpa- éedoli,3-atrialb o Kk lau jédoli&, -
golsompy ar. €] €

Kolpsizlor a y cirssiyyotli 7 yoni erkokli-d i kheylvain
| a r. dirsiyyot vozilori hor forddd 25 ¢ » tipdordir. Erkoklp-
M t oxuml xagel gf &sndixin humurt al €] é€
0 X K a Cidsgyot vozilorinin a x a rybxdur. e t i gimni K
siyyot h ¢ c oDy cinsiyyot vbzisinin d 1 v ay érntésrial a q
b o kK | du¢j k&p su a x alp ariopordoliyindon xaricoat €1 ér
Yet i gimaiyyt h ¢ cobbynm ma y a | aq gromatanglan
sonrasudagedir (anaorganizmirdbn konatr).
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N e mr tnin fordi i n k ixkoar fdéaol c&s | pdbm ibtidai
x or d gl edoigypovidir (kokil 5).Ma y a | & n nyankir
ta h geymsi (diametri0,1 mm) tamvp borator b © lorgkrk a r
kokilli i - 1 deldkastula € mmélp gotirir. Toxminbn 5-8 saat
dansonraseldd | a st vedettivg pt ki mich ¢ coboy r
daxilb - ° k(ipvaginasiya prosesi vbi k i @astrularéorhp-
Iosib a kK . @Qay £tr r makicaghaéek®dermavpyadori g a,t €
daxili g a ¢en®odermasoyab a ] €éq as&adl amgastropor
(ilk a ] )évasibsilp xariclp blagolbnir.Qastrula morohol bsindd
r ¢ K euyzma, mastropork i -, gl st r el rmmysn - h ¢
ceyplorindon birqrupua y r € & ra & ja @vesinirl ° psihi
pmplp gotirir. Sinirl © psihin ¢, =rindb ektodermayenidon bir-
Iokorok borpa olur.Sinir | © psihin uzununa ° losvb kbnar
| a r kirloke msi noticosindd sinir borusuf o r maK rmkiéw a f € r
bu morholosindd sinir borusur ¢ K e gerniucundab aj ér s aq
borusuilp birlok i vb sinir-b a ] € fcanalis neuroentericys
k a n aom@éonggtirir.Sinir borusunun® ntorofi r ¢ K edy’+w
r ¢ mxd¢, s dol&lip - nevroporla(neuroporus)xariclp blagplp-
nir.Sonralarhom sinir-b a | ék & ra &ph €b nevroporgapa
ner

Sinir borusubmolp goldiyi vaxtdaentodermadala dife-
rensasiyagedirBeldi v ar a g d gdhamraé nblaimen
todermambn Bli xordabmplp golir.Buvaxtx or dapa@inar é nd
enbdermadama y r €l aniénk keézodermayad a K | aamf € c
vD bodon segmentiri ¢, o yerlokorok, selan kisblorinb- e v r i | i r
Beldikip, r ¢ k e ynmodenna g a t € xorla selan kisolori,
hom db metamerg u r u mezedermmarpb a | éir rskaggk. a f
cmolp gol misatomkisplori belq a risgiqanotindo uzanaraq
iki hisoypa y r:eé |l ér
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kokil 5. Nemr bddr ¢ K e ¥ mk nAiauzumuna kpsiklpr: I-blastula
II-IV 1 gastrulyasiyaV-VI i mezodermaxordavp sinir sistemininbmolp
golmpsi: 1-animalq ¢ t2dvegetativq ¢ t3lgastrulab o K |, 4Gastropor
5-sinirk a n, &$inkr b a ] €k & @ &he&ropor 8mezodermay a, t9-é
selan kisplori, 10-xordg 1l-a ] @diyinin a - € | aabiw.jBE eninp
kpsiklpr: 1-ektodermaZ2-entoderma3-mezoderma4-b a j ébr sralgs J u
sinir | © psih6-sinir borusy 7-n e v r, 8-g0fd§ 9-selam (ikinci bodbn
bokl).€ji 8 ¢pnif eninp kpsiklpri: 1-xorda 2-selan, 3-gonotom 4-
b a ja§ B-rmiotom 6-dori vorpgosi, 7-skleretom 8-sinir borusu
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1) somitx o r d eomigrmborusununy a n | ayeriekondja | € n
di v bernbh@posi; 2)yanl ° bk b a ] € rysaanjl éayer€ n d a
Iokon nazik d i v @ =& Ir @hmybsi.Sonra somitiorin 1 brisindd
olanb o K Itiry dpxili skeletormhissi x o r dvesini boru
sunuphab edn birlok d | toxuncaq a t, @ 0 am@iotaEM hiso-
si isD psil dori vb DzDlD segmentiinb b a K | aemijBe@ eaxt
yanl ©° otohn b o k | bu-piruilp birlokorok, ikinci bodbn b o K
luj u rvmyaselan ¢pmpip gotirir,onund i v ar lisbgé@ndman
bokl| ufl unaganda ma rblag rée@zolariqub s. Inki-
K aeflirR ¢ kK eby morholpdp, yoni toxminon birg ¢ nl Dy ¢ n d
(3 mm) yumurtapordosiniy é r tsa;bitefayl &suyabdas, kvp r
bodbnin ¢zorindoki Kirprikciklorlp horpkot edir.30-36 saatdan
sonras ¢pufzunsov fpbodbomanabeéri soci quyr
ilp phab olunurS ¢ bnih bodoninin © nsol torofindd - ©pklik
pmolpgolorbka |l t ent o dleirtokmanb @i €l s kalqu
] uma &l dlik ilk dofba s s i mekitdo bmkip gd mi k
g é zoliyidir.

Beldlikl b, assimetrika | @ogyinin ps agowlur Ag éxz d
liyindbn gerid, ovvolcb q a rhiegssind olan, sonra sag brofb
k eon 14qgolsompy a r €aqrl caé& c@plp gokiy.|Badbnins a j
torofindbbmolpgdl mibksommy a r € g | a rpékimgéamrgbe, St ¢ n
kimi 8 pdbd yeniqolsompy a r a&-] é3orapvvol bmolb gol-
mi golsompby a r éqd riéficek e ;gblsbomby ar é gq$aar € n é
y e €8 qodor a z a | msmbebeoluravp sol torofp k e Eynir
vaxtdaa ] doiryi © zyerini q a rtoepip sagadpy i kO sr¢pr f
simmetrikq u r wll.Baxvaxt analdoliyi a - évbled | ai € n
bindd endostilbmolp goldikdon sonras ¢pniiq i dal dama s é
| aQmsomby ar € qk a yemirgesomp dolikl orinin a -- € |
ma voeomplp golon golsomplorin ¢, sdti v aikié e&®em% éy a
| ¢ bsmpar.t ér

Bodoning ar € nbs n a h n y ynaetaplexral @atlaq |
| ar Bugatlaglars.a ] dpesoldana Kk a jdeoyf aruk i kK a f
edrok atrialb o k | pondipgotirir. At r i al tboodkel runga neékr
daxilb - °© losmnoticosindbbmplpgol 1 r . At r i eohvo b oK
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arxadan a-é&q o |picosindd®d norpflckbd- | n ki

Ioki r, arxadan apmplpgotigral ar aq atr.i
N e o bnin s ¢ornforholosi toxminon 3 ay davamedir.

Bu m¢ dtdp s £orbodon  oeirdoki kirpiklori il b,sonra is

guyr uhjrokoh h e s a p 2.8 go morholpsindb n ex o

noinki K i ; hotteiri p | a n k tudanady & r lipyatdoei ke-

- |1 .Banres ¢orsdyundibinbenir, a | dolyinin ot r a fag redza

ot r @ €obholp golir.Qé fpoé n a ftécalmdzar b ar maqgc é q |

f or mabcamsygorvozilorii n k i kogph a & 1 Koeypetr .

-Dbiry ak €3rsrd 2y ak érldmg 3y a K € b6 sam 4

y a K & #-8lsaolur. O, 2-3y a Kk &instlyatkinliyp- a t4-&r

il yakayér.

TUNKKLARvDYya S! RFcSKXORDALILAR vy
i T UN K C ASSBWROCHORDATA

S¢osfi xor dab®P g @ozon phomiyyoti var.
On | axroérnd diping taailredilmpsi A.O.Kovalevskininvb
A.M.Seversovuna p a r ddpggltodgig@tlaraps a s | Xon é r
d al eéasalamatior b u n | -aco e ny alan miorholp-
sindd olur.Bu heyvanlardat uni k anrkg ;xadé¢ 3¢z ¢ € ¢
aparyydrean onsigmdsiz - o0 X aVbmax ¢ S ubdor y y
onlnmgad? vr pdokgotirib - & x a r. B kndkéyok a f
lundaonlar morfoloji reqrestok a mgkle¢s d opnkiomdl al €1 a
xas plamptlorin - 0 x u rt u or.rdorekdtlilik bunlardas ¢or f
morholpsindbs a x | a n €,lo ¢ & jg @ 1§ ok dbmmaprbpdp
b awverir.Bu dayetkin haldaoturaghoyattorzik e pnit unt k al &
lar¢, - ¢ mvacibdir.

Tun i k a | héal zaggradwaary Caprnin s a ¥18®0dbn
- 0 x .0 & wih bozilori oturaqy a Kk adyg@lori isb sudaaz
horokotli hoyat k e - .Doniz r e y v a n sugu filrldraokip
passivyemibnirlor. Qandamarsistemia - & .(Hdrmafroditdir
lor, cinsiyotli vb geyricinsiyyotli i tumurcuglanmgoluilp- ©
x arl é
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M¢ a doniz bi o0 s e n odibdoavp €ulgG d éoturdcp
hom dp pelagiyal hoyat torzi k e pnisr¢ps f x or gakal ar
d e q btrafmg Ipikiflaypt godor tosir g © oeirtor.Bu tosir hom
g ¢ cd ¢z amaat, hom dp planktonlayembnmok h e s a b € n a
b awverir. Y a r & m3 sinfp vam Assidilor (Ascidiag, Salplar
(Salpag vb Appendikularibr (Appendicularia.

ASSKDKdHniiRASCKDKAE

Sinfin x ar a kt e.rToksvb kolknyahea | & rackaa
y € r. Kolniyaha | éyakaa yba-biri iDaz- obirlbk mi K
kokildp olurlar.Tok y a Kk aassidnxarici g °© r ¢mi¢gkkica] € z |
bankayao x k Yy @ dlosaljsteatas eyxa p € assidnin
y u x @rofié@a | &ifanuy a k a jyan torofi kloakasifonu adla
n gkokil 6).

Assdinin bodbni xaricdon m ¢bkkbb g u r u tunika dau
t &b phab olunuhBu gat xaricdon sort kutikulailp® r t, dat ¢
xildon isp torkibindb s e | | pnkbomzaddp (tunis) olanm?® -
kom lifli kobokp pmpolp gotirir. Tunika epiteli h ¢, ¢ okoyndbn
pmblp golorok geyri-¢, z W iu z Ic @ m @opdurur elastiki vb
m?© ork qoruyucupordp ilp phab olunub T u n i kicekibigon
a y-a ¢ epielivb mezenximh ¢, cokoy, bozopngand a mar | ar €
da daxil olur. Assidilorin bozilorindp tunika g a @ #&orkibinb,
kof f af ,(lgéajl éémnaa @ fna r | ls. @ j°oabir-kirindbn
koskin forglonir. T u n i kad nt émantlyavp ya dori-bzolD ki-
spsi yerlok | Mantiya b i r oderit epitlisindn ibamt olub
y u mkbalok d i toxuroadayerlokon, iki-¢ -gat uzununavb
enim pzolp dostiilp birlok | A] &xkloakas i f onhd aeé @k n
b aj | a nxmasshakmeariozolp dosti tomin edir.Manti pzp-
IDlorininy € ] -B b ¢ & lam aBifpRunundaxilid i v a epé n € n
telisinin kirpiklorinin titroyici horokpti noticosindd su tbzyiqglp
ud | daxileolurAjé sifonuu d | a} @Jdlagassidininbo-
donininb © 'y hiskosini tutur.
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kokil 6. Assidinin g u r u.lAuikégumu ngi® r ¢ ;nB K ydlaq

d i v a stigma&mdamarlarlabirlikdb b © y ¢ d chisasig @ 1
uzununakpsik: 1-a j 6ifenu 2-kloakasifony, 3-a ] éézx é-n4-él ar
udlag 5-gand a ma r 6lstgmae 7-endosti] 8-bel K € r, 8- gk,
10-tunika 11-mpdp, 12-toxumlug 13y u mu r, tldahat dplik,
15yenok borusunurb a k | alX6pirgrd € y ¢ 1I7-gel sinir teli,
18-subnevralpzi, 19-epiteli, 20-assidininalt hisosi(ot ur)ac aj €

A] é&sitonunundaxili sothi ilp udlagd i v a sbéoa-é n
dindo gplsomp D r epfy&@u d | a ke aoedogolir.K € r € mé n
y a n| axaredodga® r gyonnmazikb a r ma qyerqil ra r
Bozin ° rdbbub ar ma q ca@daaodE na .tuarl aj € n
di v ar - ax Skaialgbskmp doliklori 7 stigmalara - e I er
Onlar xarico deyil, atrial b o k lau-jddldé radibimdon q € s a
yemborusu- € X are anipdoypk e -Mipdbb a ] é ,rbsae}]éa
saqganaldolikl b kloakasifonununury a x € n latgglbe r d a |

a - el celr ag aertoepindp yerlokon endostilintitroyici epk
39
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teliyp malik vozili satpsindd m¢, xlit hormonlarifraz olunur.
Udlagb o k | u pksitorofinalp nazik horokotli b ¢, k T¢ blel k -€
r € me aBndostilh ¢ coboy selik ifraz edir, kirpikli epiteli
h ¢ c oboy isb golsomp dolikl ori ot r a fseanxd éambb goti-
rorok a ] eifanundandaxil o | msuyubel Kk é r igtigagotinD
y °pidlir.

| orinb selikifraz o | u n grda kisocikloi u d | @@l é n
nahiyosindd bir-birinby a p € k aotor@pkp gotirir vbg € yem
borusung® t ¢ r, gulisg golsomp dolikl orindon atrialb o Kk | U] a
a- éModevbb aj € r gdahpzehalub organizmtorofindbn
mponimspnilir, hozmo | u n maadeng & | €agpdldalikl 2atrial
b o K |, anadaaxaricoa t @bzien ° orih mpdpsindd garaciyr
- & x éadlanangoé i | (ma k a,K m&)un i;, kiog odur. La-
kinbub ¢ K¢ Rli x o r d a bagatciyrinoéamaloghesabet
mpk olmazHbzm fermentbri ifraz edon borulu pilorik vozilor
modbnin d i v ar lyemt &Udldophom do tonof f g8 gan é
f unKk s iyeyirmgetrin é

Assidinin gandamarsistemia - € .§| dké&gré boau kok-
lindodir.Borunun hor torofindon bir damar- € @ ma biré n
ucubell ° psilboyuncauzanaraqudlagnahiyosindd K eolenir.
| Dyin digor torofindbon - & xdamardaxili orqankra (mpdb,
b aj ¢ cirsigm vozilor vbs.) vb mantiyaya(dori-bzolD kisb-
sinp) tomiz qan gotirir .Buradaganiri olmayanb o kjlara(la-
kung y € j.lédyie ry € ] € biranremdgqgigp g a bigistiga
motdo-u d | aj én d i oklm oksigemab zphginlpkridim
sonrapks istiganotdo q a waxili organlaravb mantiyayaqo-
vur. Belbliklp, gand © v rkefkirle saatkimi eyni damarlarla
n ° dibolaraghom arteriyg hom dp venaf u n k s iygriabs € n €
yetirmoklp foaliyyot g © osirt

Udlag vb daxili o r g a n-l cakissan atrial b ok | ugl a
phabo | u n mAtkatl u o k klaakp sifonu vasibsilp xarico
a- éAtralrb o k | wriiple golmbsi udlagdank ebA suyun
ar t maobob olnaaglatonof f ¢vsqi d al antemsabs-é
dirir.
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Mant i pataahl@ ok | ywg »xae inv a,r bezondba
] éerdiavga k& nAkdi&k korinb %ok ovuqgcyerg !l ar é
Iok iLakin, lozi assidibrdp bir iri b ° kg ovuqgicmk uk a f
edirBu b ° klpordp sidikt u r kristallar koklindp toplanaraq
b ¢ t % m ¢boyuncaassidininbbodbnindd galaragxaric olun-
mur.Bir - o kolonial assidibrdb azotm¢, b agininthbh s ul | ar é
xarico amnonyak (0o n u r h ey & a mkisbayypé p - &
rakterikdir) koklindp xaric olur, hom dp sidik t u r kollisdo
¢cb ©° gkgovugcugl ar Engdhaneér

Assidilor digor s ¢ps f x o r Hirailherinadraditdirbr.
Adoton ¢ ¢ofany u mu r t @wlnkigp koidindboselanb o k | U
J unykok ivbmant i giam@&md iatrvewmauo r t al € ql
g & wgumurtaborusuvasibsilp atrial b o k | auj@bziEassidi
lordby u mu r I0-ayl &xqé n midr dp ioi degildig

Toxumluglary & J cogahtisim koklindb olub bir n ep-
hisodbn ibamtdir. Toxumluglardama nt i ¢ ia v @bniétniak i r
geésaaardrialb® Kk | au-] &ingyyot vozilori m¢, wlit
vaxtday e t i kpd® zfizmpdnayalanagetmir, onag °o ey-
ni ford ya erkok, yadad i kimi foaliyyot g °© csirtMayalanma
suda orqanizman konardagedir. Bozbn mayalanméloakasi-
fonundaget® db, y u mu r i & k €éarganfzradn kobnarda
gedirBpzi assidibdbmay al yumaik t a k Eiwakd €
b ok | ugedinvofao r ma Is g prydmdurtapordosinin da
] €| moticesendb xaricod ¢prok sudag, z .¢, r

Oturaghpyat torzi k e eniheyvanlardacinsiyyot vozilp-
rinin eynivaxtday e t osik mvacibdirY a | budada- o x a |
ma n éffekti y ¢ sk la bilor.Bu prosesx ¢ s mexanizmb
gedirYet i kK mi ot digporeE(ywgnyrta \b spermatozid)
su av@omreku |l heyv @saubrevwahuozikiretitro- r v

yi kIl i ogile fut@lurSulansvialt wzi sinir qanglisi ibs & x
plagpdodir. Da x i | ol mtu Kk h plorieswmeyal vbzini

aktiviok di r i r , O da simiépdpD b d ¢ ¥ gm¢é meey
rohumoral bnzimlbmp g € s a Dtdp ccidsilyyot h Dlorieiry r

s otrl i i nokazinkpgrf ve assidibit i n - OX diobma s € n
olur.
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Ma y a | ayonmugaklanquyruglu s ¢or -f € X6 @ mih
bodoni oval kokilli, g u y rispkeyli uzundurK i - ai ] kéblzyi
udl aj} édlagdagolsomp doliklori ilbm ¢, q apyp enslostil
tamf o r maKbraurtaranb a ] € r & yaa @ ra€loro di-
ferensa s i y b a e h ag 9 oaigEktodermampn d@i  sinir
borusunm °© rhisosi g e romomekl beying o v u gna Dmplo
gotirir vb buradapigmentli g © z cvg k¢ v abzo mqg an é
statositf o r maBeymk) ® v u q doliklp endostilinb a k- a n
] éitoeagolonirUd | adgersindbn b a K | »eomagry, cve ¢
k uol | laxamy€on ibamt olub, elastikidrvboquy r uj un
sonunagodor u z a.Qirgrrborusu x or d g rs & ¥ yertb-
KiXror d § a @ h abzol® m g @aokory yerlok 1Assidininb ¢,
t ¢emeoindo bunl ssa gz&doy i kS ¢onifr bu morho-
Iosindd assidibir n eo-millimetr olur.O, yumurtapordosini da
] € dasudagqu r b aq %amgéuny r kuriji quu y rilw how-
kot edir.Bodbnin bel hisosind beying o v u q ¢ wérisintbu n
C ¢ K é romoio golir, sonrabirlokorok u d | & 7 Evig atrial
b o k | pondogotirir.Eyni vaxtdau d | alivad ra r golsotha
dolikl ori omplp golir vbo m ¢, ®lit n © orim s ¢ plorfndb 2-dbn 6-
ya godor, nadirhallarda- oofur.K n k i lauanbri®psind as
sidinins ¢pei k o r d aXasolarabsaaplamotibrp malik olur
(xorda olur, sinir borusux or d @ B €myerhkir, udlaqda
golsobmp dolikl pri yerlok ). Amma bu morholbdb assidi gida
| a n.8odbost ¢ =n assidis ¢bsi Ebomi bir n ep-saat(6-8saat)
bu morholodb y a k 8z @ r porgoxnhinon 1 km npsab qot
edbrok uyj] un bphirnyolpil lairré. Smnrbod s ¢ r
ninin © norofindp ektodermal é x & hdmeikioabmol b golir.
Bu omziklordon y a p € kntpddnifraz olunaragsubstrataya
p € woereqressivmetamarfozk e - .iQuyrug, xorda, sinir bo
rusu,nzolb h ¢ cokogf todricon i t i r . UWdr) gasombdoe ni K |
liklorikos ki n s a yzdhdorusunda @liferensi@siya gedir; so
nunda at r i aEynilvaxtdd garflamar sisteniwéin- .
siyyot vozilor i f o r Anj aélzéleakarsifonu yerini dy ibrek
yetkin assidip xarakter olan kisypbonzor f or ma al ér .
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Metamarfozung e d ipKigmedtlig © z cstatosititir,
beyin g o v u g ¢ udjiuvnausmg@rnhésncooy gr upl akar &
kompaktsinir d ¢ y ¢ beg) ganglisini omplp gotirir.Lakin bu
vaxt reseptorsistemis a x | a mtarbghoyaatogzinok e - mi K
assidininotraf m Aitin doy i K i kxdlany e a k s itognias é n é
edir.
Assidilordp cinsi- o x ailbma n, ZIRSHYDtSiz- 0 % a |
ma ndab ° y ghidmiyyoti varMa y a | ayumuréadannki-
K addn assidi suyun dibinb oturur vb metamorfozk e -.i r i r
Onun bpdbninin a kK ahjsesind -€ x éinttuémur onzy a b
stdon (bozbn s a y 6 alur) omolp golir.Stdona b ¢ t daxili
0 r g a n-| éaxreéngitire imauncaglanmayolu ilp omblb gol-
mi stolona y r é suyad g k(tgkrassid), yadaana organizm
ilD Dlagpni saxlayaragkoloniyabmblp gotirir .
Tok a mp tegtessivyol k e bsmD baxmayaragturaq
hoyat torzi k e pniassidibrin m¢, a €li° v r p godpzgolib
- éx malirs @g st ¢ onohogiyyotli olub:
1. S ¢ oniorholosindd horokotli 0 | my 1§ € Yeai sabb-q
it ut mas é
2. Tumurcuglanmgoluilp- o x a lyemirsalptpri monim-
somokiprogalotdon u z aqg;l ak mas é
3.G¢ocl ¢ s ¢ z¢éc pyiipmmaolo golbre ns Lk ©anx € n
yemin gotirilmopsi v ifrazat mh s ul | ar é n é4biriney r €1 |
gonkuodibibpel v efror mlit ymar adeéer ;
4. Yetkin assidibrin az da olsa horokot edd bilmp gabiliy-
yotinino | maps. é
Assidi sinfi T Ascidiae1000dbn - no°x\biglok d ivb 1 r
¢, ‘dostbypa y r: &K agsidibr i Monascidiaem ¢,0kkpb vb ya
kolonialassidibr i Synascidiagodlucalari Pyrosomata
Tok assidilbr - Monascidiae 2-3 mm-don 40-50 sma
godor olan n © ovi lbirlok d i.¢roixadir hallardab u n | aa& € n
S & rhololotli n © orolrastgolinir.
Kolonial assidilor i Synascidiaedpstosindd yeni bmplD
gol mifordlor anaorganizmiilp plagoni s a x | aMcexditl a r
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n ° orih ompolp gotirdiklori koloniyalarg u r u | g fortbin a
birindbn forglonir.Koloniyadabpzi fordlor s a @ @& u r)alo aj &
bir-birinp birlok ibeBbzi haldak o | o n itoy kddia fordlor
(zooidbr) ¢, mu imimpk i tuhikiai orisindd bir-biri il D Dlagp-

li olaraqsorbosta ] 8 £ f o n dnana& mwarkioakab o k | u

] u malik olur vpb xariclp kloakasifonuil o blagpl pnirlor.

Odlucalar dostosi i Pyrosomata Bu dostobyp 10 n © v
daxildir. Od | uc anlay raé myrumaik t aassiipbona n
zor-koloniy a nos @& s goya@zooid i n k iedir&uhika i ori-
sindd tumurcuglanmayolu ilp d © rxda - vyerloki mifokdior
grupubmplp golir.On | agraé& &t no | o ntlimauncuglarfdra
ma | asorgazooidbrp - e \orokistdondana y r @hilkada
m Hyypn satp tutur. Hor bir zooidinqurulu Kau] @xloakasi-
fonunun bir-birinb ks istiganmotdp, amma bodoninin qurtara
c a g | ayerlexnmgi @b assidian forglonir (salplarao x K py & r
Birk ol o ni pisnd®inn epy ¢ ford (zooid) olur.Hor zo-
oidina ] &ifanundat u n i kaanmagvart X é n tmélsgdlir.

Kol o niby¢éatnigediorinddo y u mu r t waol t@éxgmluglar

i nk iedrHor forddb y a | Ioiréyamurtaf o r meSlsaofi é r
horokotli  deyildir (salplarda o | d ukimi).S ¢ onifi  horokotli
ol ma maaxmayaragb u n | lao 1€ @ n ihyokot etnmie
gabiliyyotino malikdir (kokil 7).

Hor bir zooidinu d | a ° ehisgsminy a n | airkeenq a
s a-haaqcoboyqrupu yerlok iBu h ¢ cobbydi K € g s a- man
simbiotik y a Kk abaldeniyalaromplp gotirir (dbosonin a dda
buradang ° it & ).k dl o ni yzan lau @Ewaxt20-40sm
hor bir zooid isb 3-5 mm olur.Lakin nohong odlucalarada rast
golinir.Belbk ol on uy an &4#&mM, enii 20-30 smkolo-

n i Yy taknk&ddn hor bir zooidisb 2 smolur.Avstraliyasahilip-
rindbu z u n L4j7fn alankoloniyageycdba | é n é b

Assidilor b ¢ t ¢gpmzlordp vb okeanlarday a k a YoBlar | a r
suyund a klib lessind daha- o rastgolinir.500m dorinlik -
dodaha- o oturlar.Bozon 2-3 km dorinliy b qodor erp bilirl or.
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kokil 7. OdlucalarPyrosoma(k o | o n ibiy lsis$, zooidlbrin

g°r ¢nkxjie2b ar ma q Gadiad 4fosforlu organ 5

endosti] 6-anus 7-mpdp, 8-ganglibr, 9-toxumlug 10y u mur,t al éq
11-stolon 12-kloakab o Kk I. uj u

2000m dorinlikdbD 50-ypy a Xn€°nv ¥, a K a m g@yyoh
ol un muTekeok n ° orin 7000 m dorinlikdby ak ay anl ar
davar.l m? salpdp 8-10 min yerlpbkon fordolorin ¢, mu i i¢,Dsi |
140 kg-a qodor olur.Bu h e y v a ibddoaimd@ vanadiumvbp
selluloa n ® h m ardaglansonayea istifadp edilmbsinb so-
bob olub.
OdIl ucalbalk é syyundibindd hor hektardan30
kg vanadiumvb 300kgs e | lag 1 ok m¢ mk ¢ nQdilg r
calarpelagialhoyat torzi k e - br vpinsasn 200-300 m dorin-
likdp olurlar.

SALPLAR sinfi i SALPAE

Salplarpelagialhpyattorzi k e bnjyra x¢ kaedpniz hey
van!l Agssidildleg mu opu r «l¢ s kuogoring malikdir,
lakin reaktivhorokpt X ¢, s ubBniny ¥y mens ® X al g&s é n a
ro onlardan forglonir.Xarici g © r ¢ mxyae ep ya -bllok for-
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ma s & n (el @FAr] a/xkloakasifonu bbdbnin oks toroflp-
rindo yerlok | xaricabn nazk, holmok i ,ky la ir oéfah&inikailp
phab olunurMantiyab i r cppiteldnéomolp golib, daxildon
pzololi lentlp (8-9 pdod) birlokorok h e y v bbdpgim bir qur-
K akgmi phab edir.

kokil 8.Salp 1-a | ,@-kloakab o k |, 3iqj aurtpenfin.

¢ oll bypbonzor salplardabu bzolovi lentlor g a p a,lalénd é r
m ¢, a salplardabu lentlor g a rn@hinpsindd kosilir.Yetkin as
sidilorin sayapzolpblorindbn forgli olaraqgsalplardapzolp lifl ori
enim z o | a @émbkdoamki, b ¢ t kpdoni udlag vob atrial
b o K tutwrddu b o K | bigbiriedon bel - € x é(arakosnd)é
ilb ay r.Ardkosmoyp bir n ep-golsomb dolikl ori - stigmalar
a - édslesalplardastigmalarikidir, - bll bypbonzorlordp 10-dan
15-p kimidir.Bodbnin © ntorofindon pzololi lentlorin y € 7 € | ma s €
suyuudlagdamatrial b o k 1gu ] ciéblpgnmosi vo darkloakasi-
fonuilpxarico | u n nokasla@dy a wyaaviraliy b horokoti to-
min edir.

Ud | adibiadoy a xi knék e k aehdostil® noda | -€ z
ot r halgavarititroyici h ¢ c oyoeorbirlok (Urd | agrxé his-
sbsindbn q @ yem borusu- € X anpdayq k e -Mibdb b af € r
s ajba] eatrialh g k lavrjedodenind i var K &imé nd a
liklpr - qaraciyor - € x é g & lg aog yemborusunum | € é n
dayerlok iBodpbnin © rtorofinin bel hisosindd sinird ¢ y ¢bn ¢ n
birlok mipigmentlig © z di¢ ke g a lgphul exbn) yerlok i
Ondanbir godor uzagdam ¢, v abzoi r ng iastat®sistyeriok i r
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Salplardacinsiyyotli - o x ailpaegricinsiyyotli - o x a |
ma nmnsil n ° vox mei b averir (metayene.Bu dam ¢, k-
kob polimorfk o | o n i ppn@blg@mpstilmblagpd a r. d é r
May al gumorgadard © | salpizn k edk, belbsin
do cinsiyynt vozilori yoxdur.Lakin bodonin g a rtoédindb, ud-
| ajsa@wunda € x &stolondé o r maStdankb @ rypgkyyan
| ar éumuarauglarf o r mavb ya & eyaav g& ’ordlorinin
zoncirinb - e v 1Stddnday ¢ xlo, bozon minlorlpo q éfardlori
pmplp golir. B° y ¢ nipidior stdondan a y r.An& #rddbn
forgli olaragcinsiyyot vozilori - y u mu r \p soxumlgg (her
mofroditizm) pmolp golir.Y u mu r t adbteh ool Fumurta
i nk iedireofy e t | oh donr&attialb o k | uygmiudabo-
rusunadaxil olan spermatozoid ma y a | Manyea | aym mé K
mur t st méarfgantadl @ | m@oklik omblpgolir. R¢ K e y m
ana orqanizming a n € rgd a ra.Bua moaolil orin plasen
t a sxéant éeévnle d e p | a sk o randd | aakenuehab
edn pordoni y € r tsaa xadip kboakasifonundanxarico - -€
X éBu vaxt ana organizm?® | ,urr¢ K eiynnk iedorakf tu-
mu r c wijizm stabona malik cinsiyyotsiz fordo- e v rBu-l i r
nunla- o x atsikinbek a - at er
¢ oll oypbonzorlordo metagenesdaha m ¢ okkpb xarakter
al.®ayal gummréadan n k edena febonirf q € qusrw-
] wpb ak | aadaxéocr dlary¥w@nurtadan € x d &sanpd a n
ra quyrugreduksiyaolunur, s ¢brydni cinsiyyotsizfordb- e v r i
lir.Belp forddp cinsiyyot vozilorindon b a kbg¢at daxili orqan
lar foaliyyot g © sirtOnung a rtoeofindp g € stedonpbmblb go-
lir, bel torofdp isb kloaka sifonunun¢, s t yumaud bel stalonu
pmplp golir.Bel stdonunundaxilib o k | u flanladdbd mea K
n i-k°pklik olur. Q a r sedonurnda- o x skaiy-tulrcuglar
pmplp golir. Tumurcuglaf o r ma | asendastdpddana y-r é
| &oiri a mDdonzor h ¢ c ooy forositlor torofindon tutu-
lur.Forositlor fordin bodoninidby u x a d @ Jy y&nini doy iD-K
rmkk ol oni yaa méneée s vsyéamiacugubel stdonu-
nak ° - ¢ @ g lnagyyon gaydadayeriok d i.Birimcirgenera
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si yaneén thelmtdonununyg & a I adr ;eampligas
trozooidbrp - e v rQastrozooidb ¢ t k,anl o nqgidg maa
dolori ilp tomin edir. Bunung, - omlardairi a ] 8ifanu g ¢ c | ¢
hozm a p a prmalb golorok suyuintensivfiltirl ompkip koloni-
y a gidailptomin edirlor.Hbzma p a soaréreduksiyaolunur
vD Dvbzindd horpkoti tominedicior bompolp golir.K k i gereeiasi
y a n & nuému r cbelgtboaundn orta xottindd iki corgpdb
yerlok ipirvb forozooidbrp - e v mriFérazaidlor k i -olurk
vD cinsiyyotli fordlori y a y €Trulmeurr ¢ W, ¢ |¢ agengrasi
y a fo®zooidbrin a 'y a q | gerlbg nvol @nsiyyotli vobzilorp
T qgonozooidirp - e v mriQbnbzooidbrin hozm ap arva t é
cinsiyyot vozilori var. Bir godor k e - an skndaforozooidbr
koloniyadana y r &,lswaa¢azgprvd b © ypg gonozooidbri
yemibyirl or.Sonragqonozooidbr forozooidbrdbn ay r € fpa r a q
bost ¢ z yw yembbnirlor, bunlardacinsiyyot vozilori y e t.i K i r
May a | aywmardadancinsiyyotsiz ford i n k iedergk fyeni
tsiklin b a k | a myé.eokpypi@onzorlorin polimorf koloni-
y a | nanp ¢ a xqéefmrdiordon tok k aluhabilor.
Salplar sinfindd cinsiyyotli vb cinsiyyptsiz - o x al man ér
plagplonmpsinin nosl doy 1 esingolu ilp getnosi bunlarday ¢- k
sok © | ¢fazinin (- 0 X syag/rl te§gc e mapsdlegpd ar.d € r
¢ olloypbonzor polimorf koloniyalardabir n en-funksiyad a-k €
yanfordlorin o | m& g gmoxsuscorganizman y ¢ Bk sis
temdir. Buhalbirs écraur | a slaolurl ar d a
Salplarsinifinin 25n ° wag.c sl salplardostosinini Des
momyariesl5n © wg.Tok y a K abpzafordlorininu z unl uj u
5-15smb- at ér
¢ oll okkimilil or i Cyclomyariesdostosi i 10 n © \biglok-
dirir. Bunlar¢, - galimorf kolon i y a bmalm gélmpsi xarak
terikdir. Buk ol o n i wzad raBO@Qrsmp- a .Omutok K i |
edon fordlorin u z u n binjemm-don 5 sm-b godordir.
Salplaristi donizlordb g e nyiaky € | .$ogugsulardaaz
n ° orily a y .8dlp&atsinifinin b ¢ t g Hmoadplori pelagial
hoyat torzi k e - isuyun 200-300 metrdorinliyindby ak ay ér | a
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K i -plafktonorganizmbrip yemibnirlor.Bozon 1 m® suda2-3
mink i -siak py @&jr @msgni@mok m¢ mk ¢ Bmkidba
| eql aryesirtbol. pl ar é

APPENDKKUL Y ASRKILA(PRPR ENDKCUL ARK £

Sinfin ¢ mumx ar akt e.r Buslarda ke s1@)v
xordavp onun® rhisosind n e v r o g & Il aggajm&nir teli
var. Appendikulyaribrin atrialb o K |, kulj cwavemsls @ ni kas é
yoxdurO n | ai rnekni nk¢akkodir, hom dp metamorfozsuz
gedr.¢ o x al maosil@é@ A dldgk msi do yoxdur.

Bir n eo-millimetr (bozbn 1-2 sm) uzunlugdaolan bu
heyvanlarg u r u lassidis g@sirfdon azforglonir.Bu n | l@r & n
doni girdov a r .Bodbairrq a rsoghimdon uzunvp yanlardarba
S éqgyrugq- € A g |Eaiyi °© rorofdp yerlok iBudoik ud | aj a
a - eUdkqdaendosti| bel sinir | ° psitvdb b o mkillikbir ¢ ¢ t
golsompy a r\veg régblsompy a r élmil ralbméok aothi ilp
plagodar olur.Udlag gida borusunabu boru modbyp, mpdp isb
baj ékseaj a

Uud | a¢ setmystatdsistsubnevralvbz vb qoxu- u X ur u
ilb blagpdp olan beyin ganqlisi yerlok i (kokil 9).Bu ganglicbn
sinir teli a y r botib@rba x é rokeuzaamatacgguyrug ganlisini
pmplp gotirir.] Dk kK i -biokokillikolub, mpdonina | t §en d a
Ik i @a nleomkoti vb orqanlarap ay | a bh mmtquan t k al &
lardao | d Wiridir.

Xordab ¢ t bpdon boyuu z a.n &irbirlok d 1 toxurai
pordosi ilp bhab olunubX o r d @ @iadp sinir borusy yanla
r € nkdoaolpb a yedok iBodbnin geri, bir gpdor g e rom mil K
hissind bir ¢ ¢tdxumlugvbbiry u mu rdiua | é q

Bu heyvanlardadori-pzolp kispsinin ektodermah ¢ ce y r
lorindbn m ¢, pzbm olaraqtorkibindd xitinbbbnzor mada olan
koffaf selik ifraz olunur.Bu selikdbn m¢, ®lif n © ordbf or ma s é
nag °oforglonon nazik koffaf "evcik' qurulur"Evciyin® © rvb
arxatorofl orindp dolikl or olur.¥ ndolik seliying a t & Ihiss meé k
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sindbn bmolb golbn x é rgd®aztorlg © r t .Arkacdolik - & x é K
doliyidir. He y v agruég m u jmy mabnm horokoti noticosindd
sucoroy a on®ip golir vbsu® rdolikdbn sorularaq tokanlaewv-
ciyin - & >doiyindpbn xarico a t 8u vaxt "evcik' © o itolpnir.
Suyun bebb corby a madicosind ¢, z vmiaddlor, bi r hgiceyr
organizmbr a ] dolzyin b sorulur4-20 saatdarsonraevciyin® n
doliyi torunung ©° ori kutulur, k e - i ra zcadluyumgdooy a n &
zoifl pyir, nbhayot kosilir.Bu vaxtheyvang u y r ilw @vaiyin di-
v a r gapeaoke®rh evciyi tork edir.Ektodermalh ¢, c obpy r
rin yenidbn selik ifraz etmpsi noticbsind 1-1,5 saatayeni evcik
qurulur.

Cinsiyetkinliyp- a t hegven €spermataoidlori xarico
- & x d gygndspenmatogeneq u r t arsdneagdmuar-t al € 0
dadiametri0,1 mmolanyumurtah ¢ c ooy y e t VD yumur
t a | xarjcdan daxil o | mspearmatozoidkip ma y a | Man é r
y a | a yume@rtadayetkin fordo o x kKrag kK efor mal akar a
yumurta pordosini, sonraa n a hodon d i v ayréérntéana a q
ford© | )xarico- € avanappendikulyarid a | éplzyi, anal
dolik, golsomb dolikl ori bmplp golir, hozm sistemif or mal ak &
Heyvan selikli evciyini qurur, b ° y ¢, ginsiyyot h ¢ c ooy r
y e t vptordihpy a tyéankéa y é r

Appendikulyaribr b ¢, t dpnizlordp vb okeanlarday a-y €
| éctsasn, suyun¢, sqta t | abpzen msml3&m-b godor dorin-
liklobdby ak ay ér

XORDALILARI N ¢cSAS QURULUKk X! SuU

B¢ txmr da endiricaat i émnk ok & faBurtl Bol-
Iosizlory a r @ mt(AcqanianB ank é x o sirdi@n (Eepha r
lochordatg n ¢ mmdplorindD 1 n ex tnin mi s a l(é@mh d a
brionali n k i g @&d i@kzlomomk m¢ mk ¢ hakig emlri-
onali nki gead i@bozidoy i K iokdb b dwérir. Mpsd-

Ion: bozib a | € gsl cannghip@ibvbq u K | yamudtadagida
| maddlorin - o x | geyfrtamb ° | pyn swbob olur vb tipik
K a pnabbblastulamprholpsi yoxdur.
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kokil 9. Appendikulyaribrin g u r u: l-a k,&-endosti] 3-udlag 4-
yemborusy 5-mpdb, 6-anus 7-golsompy a r-séigm@ 8-¢, ok, 9-sinir
ganglisi 10-bel sinir borusy 11-sinir borusununquyruq satpdp
gal én| a2statasg &3qoxu - u x,u I4nordg 15quyruq
pzolosi, 16toxumlug 17-y u mu r.t al e q

Xor da ltiklaangésesind horokotliliyin ar t mas é
onl ané&n kpa & &t Kk @ tl mi.Bu sistemmorkpzi da
yags ¢ t olanu xordadanvb onu bhab edn birlok d i 10-i C i
xumappordosi arakosnolbri (mioseptalay vasipsilb bir-birindon
a y r énktamerozolp segmentrindon (miomerbr) ibartdir.
Dayaghorokot sistemix ¢, s tipk i mioxordal vb ya bzplpvi-
xordal kompleksa d | & & § c daxili skeletb pzolp sis
teminin vohdoti effektiv horokpti tomin edirSumy¢, h i otyan d
K ayxaar d a lal@v herokot @ - ciddrodinanik uzunsov
doyirmi bodon g u r u formahorokoti a s a n | .liexdréal & r
kompleksinomblp goimpsix o r ¢h & ly & a progeess@inki-

K af ey dhagroho y n a mMdiexordalrkompleksin® z ¢ n ¢ n
sonrn akexwafdeamémp & Ubovwozo | u n,mea-s é
IDlorin m ¢ bkkoblpk msi vD s. horokotin intensivliynivb ¢, mu mi
horokotliliyin a r t m&®ig ediéHotta qurudaox skeletc ¢ t
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otraflarla effektiv horokpt etnok ¢ - ¢pmm ¢, vlit koraitiordp
(suda quruda havadatorpaqdavps.)y a K a m@mojnal & ¥, € n
r ¢om hoppananu - agna z v 6. @pyat torzi k e pninre o |
rNiny ar annsabb®h anu.Xd ouda lbedn &t érig |
dodigor tiplorin n ¢ momgplori iiDm¢, q abgok saxr t mék d ér
Biokimypvi x ¢, s up8pr. Payaghorokot sisetminininki-
K ax c&r tHegyvardaé g u r u | wokmillokumeiilpy a n, &-k &
zioloji-biokimyovi x ¢, s updprinydiydpy i BsimD sDbbb o | mu K
durB ¢ t heyvanlardazoblorin i K, i- 4 @ zoEmenerjiade
nozinfosfatt u r k uk %om éorg&dmEnerjiilp zonginadene
zintrifosfatt u r KATE) wzolDlorin i Koiosesind adenozindi
fosfata(ADF) - e v .Otigdnizma gedn oksidibk mvp glikoliz
prosesirindo ADF yenidon enerjiilpy ¢ oait vbo ATF bmblb go-
lir.
Onur Jhaesyewza l° g rpkkonyyotindd pzololorin
i Kki- 4 ra zommenerjiargininfosfatt u r wasissilb yerinb
yetirilir.Bu enerjimonbpyinin mi q d- aortetez doy i .Belbr
ki, arginina mi n tzug Ikaulsibsmtezingd i K t etdira k
yindbn organizmintolob a t term®édmok ¢, - onunmi gdar é
doy i kHiery v a rhyat foadiygotinin enerjisivb horokotlilik
soviypsi onlardagedn oksidibk m prosesbrinin intensivliyin-
don a s € .IBa iténsivlik dp tonof f picgmentbrinin oksigen
d a K éoon@ndnvbs ptindbna s €l eéd ér
Kbt ix@daidalb@ly gkkodygotindb vbonurj aséz
heyvanbautend & pignentbri yoxdur.Bir - o asst
dilordb ganday a kp#&meni hemovanadinolur. Hemovana
dininf u n k smolymedsy# g ¢ madiir ki, hemovanadirnp-
nof f grasesindi kKt etmrdh ur heyeahbméeebnda
(Antraktidadaya k a Yoaim a Iné aqeindon b a ¥ tpaf f ¢ s
pigmentbrindo domir var. g a negitmositiorindoi hemoq/ldoin,
g € r mzeldbpalb-mioglobin olur. ¢ zolpblordp mioglobinin tor-
kibindp O, ehtiyath a | & ro ¢ &- scann@rx lz@jm&@a mp2d- | S
IDlorp verilir. G ¢, c bzfp i i a X t emabldin vb mioglo-
bin organizminO, olantolpb a t séloil® dyir.
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Hoyat foaliyyotinin ¢, mu erierjisininvb oksidibk mpro-
sesbrinin spviyysinin'y ¢, #nsosi tondf f @ 15 g a n Itolamil-€ n € n
Iok meiilpb i r mlagedaa r.Kdbetrx d a drdal(kéll bsalor-
dovbs ¢ps f x 0 r d-ad XU ad bednj° & ry, kvb @lspe,
mpy ar € q& atr amce @ ¢ skgitlok tsidir.

Doy i r mi a ] oengd gdoh golsboh@kisplorindDd - o X
s ayan& a pi |,yoxunhasthi@in (salosinin) g e rom- K |
mpsi sudanganak epn oksigeninmi q d aa retnr@aohob n a
olur.Bununlay a n gaz @ ¢ b aginin leffektivliyinin artma
s € kapillyaarda axang a nistiqanoti il D gplsomplpri yuyan
suyuna x &tmganotinin bir-birinin bksinoo | mdadosir edir.
Tonof f ¢ sntemsivliyinin a r t m axs¢esnaasxanizmbrini
golsomplordd suyuna x € 8 @tioEdimn gplsombg apaql ar én
ol malavetonof f g sqganlidonieaenl| yaarjléazr € n
bokl!| uybps h % grglkvar.

Atmosferh a v a s ©nlotandf & bk se Do blagpdar
o n u r Hewanlar, - gurusatolorin hor yerinit ut mma-] a
kany ar an.Me kK dheetyév a bil -aorg@ ru p | gidaé nd a
| a n meokmélok msi nbzorb- a r.pbétrx d e d algidal ar d a
| a n maffek@vliyini a r t & yemhisgciklorinint ut ud mas é
nasanl!l ag d gelikifaag edon orqgani endostilomplp
golir.On u r hegvardardafpal yemibnmpni icra etmok ¢ - ¢ N
-Dhpa p ar atbeig@plaédast r a f, ¢ % wni@, Koxunun
vDe K ipninm ¢ Bk n k iyaminbkéva x t ar évbtotad-s é n &
mas ésmm@el akmma gar anor®lojedni f er ensi asi
hozmp xidmpt edon m ¢, ®lif fermentbri ifraz edon vozilorin
pmblD golmosi prosesineffektivliyini a r tHoaméarp ar at é nd
garaciyr vb mpdpa | wpzg ilk dofb kollpsizlordo ompolp golir.
Qaraciyrdp heyvani kokorin (q | ¢ k o) gimtazii indol, fenol,
skatol kimi Dhorli maddlorinn e y t r a (zbroesizlox aps),e
y a teritrésitorin p a r - a | gedi, marasigrdo bmolb golon
°dbaj ém@rady aj Ipaaré-nal an maadié Kt a
d a vorid® hozmfermentbri (insulinvbs.) sintez olunur
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| Dyin kameralarab ° | pspagqna p@h@&®° v roega €
nizmin daxili m¢ h i taktivn tonaimibnmosinin stabilliyini to-
min edir. Tok a mpydsesind x o r thegardardaosmotik tbz-
yigin stabilliyi, suyuntorkibinddb duzun z ¢ | a lak & i@ €
miyyotlidir.Qa npelna z maokoénmd &y kigayotgpdor - ©
x a | m@ a dhkaferliliyinin niskoti m¢ h gaho y n aGner-r
] asheezy v an loxmu@ma n é(Nat)/(CarMg) nisloti
157i nt er dog | ,®muaa Heysahl&daisbxeyli- ox d ur
(10-60)Qandakarbch i d r amil @ d &@anrétnrbzms) ey
v a n | herokelilyinin ar t maoboB n @ | mu K & mdp j |
poykiloterm (s 0 y u 0 eyvarlaedarnomoyoterm(i st i) gan | ¢
heyvanlarak e -pi bthdpdar daha da ar t e® & nl plaz
ma s ézngllaa b & rald@wiramuniteting ¢ oorhosi vb yo-
luxucu xostliklorp g a rkg, &g a otini yry, Binsosi ilD blagpda
rder

Canl aéxdi mg h i ttohzimipmmbosindd vb stabilli-
yindb sum¢ b adginin b ifrazato r q a n Ix & rs @l &an
On u r jhaysaalardafrazat sisteminefridial tipdodir. Onur
] al e lsmyerd frazato r q a ii Ib & pkiir omplp golir.
B° gkior organizmanp ar - ambhs ma | -agd xmasné n d a
suvbduzmy¢ b aginbli K t edirSukin¢ b agintbivo ifra-
zamph s ul | caganizma@nn € x a r € |gps@amsice, Kod a
vbonunvozilori dpi K t edir. a k

Xor daloeganmidcau r u | unk:okRDbIDK S
o n | #oyaéfoaliyyoti proseabrinin tonzimibnmosi vb nizam
| a n niam & kohojunurBu damorkpzi sinir sisteminink 2
mokliyi ilp (onunhormonalvp ya kimyovi tonzimlbnmosi funk-
si yiaelagpd ar.déer

On u r hegviandardahormorar sisteminn m ¢, Blitliyi
° z ¢ ny ankkspillosino - at m.Blagndoglar organizma
m ¢, xlit proseshri n i z a nMpsolgngyod torkibli hormonlar
(tiroksin, triyodtironin) b o y a t, metamerfozun nk jskaf é
nir sistemininnormalf u n k s j¢wkapzolelomirdn i, toxun |
ma | aoksgy@em olan tolob a t, donné gorni t Dmblorinin

54



doy i esim (t pmp) vD s. tonzimlipyir. B © pkr¢ swupziorin
beyin maddsinin ifraz etdiyi hormonlar (adrenalin norad
renalin siniri mp u | s°l tag msmdenp ok zolDlorinin y -€
] €l mawbé a § B riskaikokonm gandavp toxumalarda
mi qd amw £ prasesdri n iz a mQaxgn@nzor vozinin
hormonukalsiumvp fosforunm¢, b agininli z a mMmloy € r
a | vibozanin langerhasa d a c éimsuliavo glikogen karbo
hi dr at | awssiadni k¢ ibradifovizia dornronufosil
doy i okligi metobolizminj - o x al, mgnipng mi gr asi y an
vDS. tonzimlpyir. H o r mo nbbziéon geqbozilori isb teztosir
g ¢ cpgnalikdir. Mpsoipn, fosil doy | okliyi h ey vamadar € n
dolorm¢, b agintbvbd a v r a n ey & r oot kkfas/ok do-
dor vaxta p airhatolor, aylar-okir.Lakin, onikibarmach a f é r
sajdagwk, gi damém I dvp mpodpa | vpzénin fer-
mentbri isbtezifraz olunut

c nteztosir g ° oD Sinir sistemimexanizmidirOnunca
v a Isamiyonin m pyyon bir hisosindb b a verir.Bu hal daha
- o borokotli heyvanlardaolur.Onag °ocmy¢, xlif x o r dhey-l €
vanlardahorokotliliyin a r t rsiairssi8temininvb hissorganla
r € paatelin k i #oanf; & @t glunur.

Kol pbsizlordp sinir sistemiboruf o r ma s.® qiosifeod € r
d al é s$inx siglemis ¢prnforholpsindd boru koklindp, meta
morfozdan sonraisb reduksiya olunur vb gismon bel ganglisi
koklindps a x LOanrué rj a sing sistemid avo o n u bgya
nino a y r.B2d leeyind sinir h ¢ cotoynin mi g d- aorxédou r
m ¢, Blit siniflorddb m¢ ®litdir: mobmolilordp sinir h ¢ c ooy r
mi | y ar dRésaptoilda rlékdp sinirh ¢ ¢ okory m ¢ okkob
neyronzonciri bmplb gotirirl or, organizminvp otraf m¢, h ivb-i n
ziyyoti a r a k d @i rnéfl oarr nadgsoipyl @ rin @mansi, @ t- ¢
r ¢ bsimbgiglok ivoborganizmincavabr e a k g i¢ gnid s &

Morkpzi sinir sisteminininki k dofhisso r q a dalina r &
k i keebfbk dahada tokmillok iKb t ix @ & ichaylaaélarda
hiss o r q a sddagruér u | wWBrdbnusothindd sppplbpn mi K
haldahissh ¢ c ooy, sinir borusundaHesse g °© z o, (kid-
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mentli vb hissedicih ¢ c oboydon ibamt kompleks, statositbr

(m¢ v abzoirng fam @ k sdiaykdgsyxriBuhissor ganl ar é
ptraf m ¢, h onmelxaniki i kK v® gimyovi signallaégobul edir-

lor. Hissedicih ¢, ¢ oboydaxili orqanlardadayerliok iQOnur J al €
h e v a ndbrigind@etoxunmavp termoxenoreseptorlasaxla

n €.Buadanb a k@rau r fiegvhn@ardabmolp golbh X ¢ S U S i
hisso r q a redeptarlalairlikdbp m ¢ okkbb mexanizmpmblb
gotirorok ptraf m¢, h o biotbji vacibs i g n ad d -asihédm

I K t edir aokonun orientasiyaqgabiliyyotini y ¢ #Bdér.Buna
m¢okkob g u r ul gu%oti,Je K iDvbngoxuo r gankuar én é
onur j alyanixoto € q dgalaariek olarOn u r fieg | &
vanlarikitorofli simmetriyayamalik o | d u q | hiss@aqam a n

| acr ¢étub ptraf m Aitdp orientasiyaetnoyi y ¢ Bdg.

ONURJALI Lvb®@KcLLcLKkaRemt i pi
VERTEBRATAseu CRANIOTA

Yar e mtxiapriankt erOrsuri jkaals@®&loadal é
heyvanlarolub, aktiv yemibnmoklp xarakterio olunurlarAktiv
yembnmpyp k e - hoabkotliliyin  a r t ma dagagharokot
sistemining ¢ oorhosinb sobob o | mu .kadtiprinsipial quru
| udry i BTN K.¥emira X t saprm@adptutmaq - e pmok vb
yapar - aly&ma ggarenmhagkami foal X ¢ s ubdbipy y
malikdirlor.Yemi aktiva x t ,tdugdansonraisb- owvaxtx € r
dahisolorop a r - a lOalgréed d varr a dagmk, bkleollpa-

mi ¥D bir s & mafofizioloji doy i Kk iorkbmolpkghl mi k d i r
Xordao n u diopwzo | u n, gy &bn@or (yemintut ul mas é
vbox ér dal) ankag afkokonin bmplp goimosi (b a K
beynigoruyup, c ¢otraflarvbo n | a@u réexafg ¢ & madd a K

d € Onurj a hegvanlardametabolizminspviyypsi yemibnmb-

nin, hozmin, tonof f ¢, Kand ° v rvaifrazat sistemininin-
tensivbk msih e s axegdity g H smi kBdrau y ] olamaq
morkpzi sinir sistemining u r u Vod ki uwn k sda m golskéb-

Iok mj lss o r q a rvd leormenal sistem tokmillok mi Kk d i r
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Onur j ahog b & Ecdardlaaomotongotirdiklori  birlikl or
(ailp, s ¢ ,ikkgdoniyavbs.) bsasrol 0 y n a mRutbidilé or otraf

m ¢, h pntsodhoroli istifadd etmoyp, © z ¢ Qotumag vaxtdan
somorpli istifadd etnmoyp, - 0 x adffekt@niy ¢ #BtsDyD, © | ¢ m
faizinivbrogalotia z a |tk rh akjedir.

Bir s étokatpk y a kK aoymaunr | afbrdiimchisdia-dar | €
] eank aj¢@osn? z ¢ dogsirtHpyat foaliyyotinin soviyypsi-
ninar t maosxéaprasesinintokmillpk msi, nosilqay ] € s € n a
galmaYer planetininhor yerindbonurh ey vamylageén
ma s ébblao | mu :xdmhialordo vb okeanlardak i suih 8-v
zolorindp, qurudai tropikadanArktikaya vb Antarktikayaqp-
dor.

Onur ] ayla&léeaiki ik Soyp a y r: étlonésizlor-
Agnathavp ¢ pnolil or-Gnathostomata. onpsizlorp nosli kosil-

mi iki sinf vbom¢ a slby r r mi a §inéi £ Cyeslostamata
daxildir.¢ponolilorp iki s 1 n i dayildit B a | éigRiseesvD

D°r da yiaTettapodaeBra | ésqilnairbilg mg @ sinif

aiddirq €] é b @& & g@héndrichthyesvps ¢ m¢etkd Igé gl ar
(OsteichthyesD° r d a y sig h ié b 4gsmit dgxildir: suda

guruday a kK a yva gal amfibilor T Amphibig s ¢ mrdpnvb
yareptililor T Reptilia, q u k1l Avesvbp momolil or i Mamma
lia.¢onolilor adbton iki qrupaa y r: @k duronur j al el ar
Anamniavpilk quruo n u r ] BAm@ibta r &

Anamnia grupunab a | éwp Iswdaquruday ak ayanl a
aiddir. Sudaquruday a Kk a ygaroHoyattorzinou y j und a Kk ma
S € haamayarag- o x al ma b bgksum¢ hi axt eémdeér
Amniotagrupununbpzi n ¢ moadplori sum¢, h D tokrank e -

mi x. Metabolizmind ay a n &€ q foggve daxiliankgén i t i n
stabil soviyypsinD g °oro n u r hewan&riki qrupaay r:él ér
poykilotermvbp homoyoterm

Poykiloterm(doy i ok temperaturlyheyvanlaradpyirmi-
aj ezbb &Il &g Ind rsudasjurugay a K a yvas 4 g n
lor daxildirHomoyotermheyvanlarag u k Ip enomolil or sinfi-
nin morgiohoid giddir.Poykiloterm h e y v a rfoaligyotie n
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ptraf m¢, h i temperaturundara s & .lHandyoterm heyvan
larda isb bbdbn temperaturunwnizamlayanfiziki -kimyovi vb
ekoloji-etoloji mexaniznir var.Bunlardaenerjinin 70%-D qpo-
dori bodon temperaturunusabitqg a | m aosf elunar.

M¢ a sfaumadaonur hay e anmMB®WFdnn - 0 X
no° wa.

ONURJALI HEYVANLARI N QURUL U

Bodon f or m&woén ur | dlaé@ddoavo&gguyr uj a
ayr eb anlé & q fusunsovdodoh q u r u | madikdinoa
CevDtok ¢ zogor i nkiek anfi Wiogi r mi aj €zt el a
¢, zogor yoxdun.Quruo nu r j a lbmon & o € nsa @@

] al albrmag ¢ agpidahada m¢, xlitdir . Bunlardaboynun
pmplp goimpsi b a kh@okotliliyini a r t, bai ré & ordb quyruq
hiso k i -.Tok d zogor reduksiyaolunur, ¢ ¢ & zbgor isb
gurir-havam ¢, h i otpsashorokot vasiosi olan ptraflara- e v r i
lirKkisubtoy at @ awaé d a(balinakimilbg k phayag

| evpa)miraflar¢, zogf or mas €.bl ar

Dori vbonunt omplori.On u r i ey & a dotisaeiki € n
gatdanbamtdir: xarici qati - o x gepideimésan, daxili gati
koriumdan vb ya bsil doridon ibamtdir.Epidermis xarici r -,

K e yvoibgindon olan ektodermadan n k iede.Altf- korium

g a toéfpali- © x ahl ¢acmboydon (malpigi q a) tbamtdir.] s t
gathgrcopy s ér a @ xmdmalpigia atlh € s aopan a
olunurEpidermsq a t & rsghtan¢, bzbmt ° bngorniq a-t €
d &ornilok mepidermisinp | a z m dwy@unnthadsi donp-
ciklorinin (keratin) pmblb goimpsi noticosindd b a werir. Bu
donociklor ¢, sqta t dh g lc oy todricon doldururvp noticodd
onlar® | ¢ B k Epidgmisingorniqg at @ g € moynnt °

k ¢ bshmsasn q a boy ¢ @& miokdoy i evnt gnip yolu ilp
gedirBu x ¢ s upskbriypnkolDlorp, ilanlarg g u K Ivanmoran-

lil orp aiddir.
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Quruo nur | a le@deraisgeanteany ddld toy i nat | é
- 0 X h glicvezyor korium q a t daxilalur.Epidermisg at € n
da goruyucutobpgpolor f o r ma mpedionébra | € gpulaug d a
| a xagiaremalhisdsi, s ¢ mrdprdp gorni pulcuglarqu k | ar d a
Iolok vb caynaglaymobmolilordot ¢pokvb caynaqglayd € r n.aql ar
Epidermis h geymlorindd y € | épigaent dorinin rbngini
mayyonlok d i r i r

Koriumr ¢ K e yninio b o m Ixaaiai \@mgédbn inki-
K aefdib mezodermaimon didir.O, epidermisq at éqala&n
d éifli birlok di r ® x U nEa°ny&girk o x a ) masa&b é n a
pmolp golir.Buragand a ma o sanir @ c | kae -édorium
gat € s d amgulcuglarvp ° r t ¢ K myg koiplp golir.
Koriumuna y-a ¥ h ¢ cotoyndo y € | @ignaentbr epider
misin pigmenth ¢, ¢ ooy itp birlikdp hor bir n ° pymbxsusron-
gi m pyyonlok d i.Rongim a y dw® m ¢,okkob olma ssignal
phomiyyotlidir.Bozi h e y v a A lzenging teztez doy ip kil-
mbsi epidermis@ vb koriumdaolanpigmenth ¢ c otbynm hp-
rokotli o | mals dagpd a r (béarl € qil kambdila amfi-
bilordp i aj agau r b a,jreptililerdo éugpipmunlar vb s).
Mexanikim ¢, d mff u n k sdi aykaédgdatno x u mansaé n d a
dolor m¢, b adgl (sU duz vb qaz m¢, b adi),i bbdbon tempe
raturunun tonzimlonmpsi vb digor fizioloji proseshr gedir.
Dorinin psasrolu organiznp m¢, ®lit xpstolik t ddrcilorinin
(agentbrin) daxilol ma sgaréeweelsmancgd é r

Onur j adoesihdomg git qur u lvufkd ruk si y al
- 0 xvbzior varDoy i r mi ajvel & e é gdrisindp &
doh ekilli h ¢ cobpy-ro x towlgedirvboo n | @& ix emri@n
¢, minba - EHpidermisino r t a yedokordkagvari vb kolba
kokilli h ¢ cotoynri f rderimiré¢, @inbyox, h ¢ coay @& €
hoypa - €1 ér

B al é g-|oaxrhdgicvezyor yoxdurLakin bozib a } & q
| amg mlit g ur ulynbkilvuyat i k a n bsaarsémée&lm
zili - °pklik omolp golir vb organizmi m¢, h @ &dbonzphor vb-
zif unks@dypx P@dey a K abpzabna | é g Ika&rgda - ar
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organdam ¢ okkob g u r u Woai xatakterlidir

BelDliklp, ibtidaio n u r | @&- &xiysovi olantok h ¢,
ceymdon ibamt selik vozilori epidermisin ¢ &inD a - @d ar
dorinin homipk aves ¢ rop & lk m aterenredr.

Sudaquruday a K a y as Jpsrfcbétok h ¢ coelop r
ibamt vozilor olur.Sudaquruday a Kk a y ametamarf@ézdan
s onmd@& k & puvetilor- o x h glicveziyon b bvbz olunur.
¢ o x h ¢plc epzilor epidemisin bsasq a t € (katiam) in-
k i wedirfaltqath ¢ c ooy + °plok koriumadaxil olur, orada
- 0 X &l gmokilli h ¢ c obdy qrupunubmolD gotirir. Epider
misina | t emdld g mibwvozinin i orisindbki b o kK dan q
kanal vasibsilp epidermisdn k eordk xarico a - € Beldlikl b,
ilk - ox h glicvezywd i viargadéh ¢ coelop ibamt kisb vb
ya qovuqkoklindp olur.Xaricdon onunepitelisinisayabzolp h ¢,
ceymlori bhab edir. Sudaquruday a K a y agorhi @ a ol n
i n k ietrosifilp blagodar vozilorin dori tonof f u s h d ¢ k
phomiyyoti var.Bu vozi dorinin nomliyini s a x |, xaosplék 1t
rodon mikroorganizmbrin vb parazitbrin bodonp k e -bsinin
gar ka&lsérn é

S ¢ rogjonin vb g u K | darisi dempk olar ki, vbzilordbn
mphrumdurSudaquruday a kK a y ansohradoridindb- o x-h ¢,
ceymli, m¢ ®lit g u r u vbunk IBlif funksiyad a K é/gibn
ri olan mpmolil ordir. Momolil orin dorisindd boruvb s a | ® €& mk
killi vozilor olur.B o rokillk vozilorp tor vozilori, s a | »kiélimk
vozilorp isp piy vozilori daxildir.Momolil or sinfi ¢, - Soaiyypvi
olans ¢ wzilori tor vozilorinin doy i K i fl onri nkaKsl éodaékra | &
mpomplil orin tor vozilori uzunborulut Smolordir, ¢ @i saya
pzDiD iIlID® r t ¢ Ivpxdéssr sadpdp t ¢ KispsinD a - &Bhla@ r
d o] emmplilorin s ¢ dozilori s a | »kdlidirk vozili satp
mphduddurvp x ¢, s omiklor (d © gilpsi) bmplp golir. Axar-
| ar @gonénl gtrsadzioi ki c ¢olur: 1) yal an- é
vozilor; 2) hogiqi vozilor.Y a | avozHp@n a X a rbirlex ni kir
axar omplp gotirir (d € r n ay é @ 1),ehoqEil veezitorin ka-
nal Img eqé# doliklorlp xarico a - é(Yagasalar meymun
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lar).S ¢ dpzilorinin b o mkillik tor vozilorindon t ®mosini bu
vozilorin h a z € r rhoasdl@énjphdmiyyoti g © ceirt s ¢ @yni
a d vp&n foaliyyotinin mphsuludur piy isb bununoksinb ola-
raqvozin mpohsulununp a r - a | natiobsrabsy&@ r an € r

Dori °rt gyngr | aHloréslnif g & psociyyovidir.
Doy i r mi a] dorisil- ééll gpiaéid & gdbrisinde® mezo
dermaq at éinmlaedenardq u r u | ugk®b kar4biéndba
forglonon ¢, ¢ ¢pulcugvar. plakoid ganoidvbs ¢ mpukcug
lar. Bunlardanbn primitivi plakoid pulcugdurQanoidvp s <,
m¢, lpulcuglar® 2 n k i wplakbicpouiléugdang ° brik ronu
ovoz e t noi.Pkakoid pulcuq dorinin kutis g a t daxila | mu K
rombf o r msad & nddmvbpXxarico- € X iyr®-Ki ok ihamt-
dir. Plakoidpulcuga n - qaegj € rbchd & Igpénokp igotir avp
bal @ mé @lirch eoddfodpby i kRlakoidp u | ¢ ugriu n
sind - 0 xdamud a ma nlb techiZo | u n mo K (pulgp)
var.Pulcug¢, z madd vbduzlagé birlok msindbna | éxasu
si bork madadbn (dentindn) ibamtdir.Dentinh ¢ ¢ osizquru-
| ug s ¢ markfoqlbnmpsinb baxmayaracs ¢ MpOyx K a r
bork madadir. P u | - uyhou nHisosinin ¢ @i ektoderma
mpn Bi dahabork madd olanminaq a tp@ r ¢ d .Plakoid
pulcug® myur ul gd p@x K a d & poMothacaDri
d i pHéldp deyirlor.

Qanoidpulcuglarr o nokillidir,y a n | adri&mic g
S ¢ S € X éalut, @girdhi@ ilp birlokorok bodbnin ¢ =rini © ot
zireh bompolp gotirir.Bu pulcuglarm¢ ad al é g gmghl h ¢
ganoidbrin, - o x liogn vbnoslikos i | godinkb al é gl ar é
- 0 X Wmaas.Nb@kimilorin a n - gugug hisosind ganoid
pulcudar g a Bwepulcuglar¢, -gatdanibamtdir: 1) ¢, sd z a - € @
y ast étgaaonime;k2e- o xrhiqdardakan al - @lgn ar é
kosming a; t3)& ¢ m m&dddbn ibamt alt gatQanoin pulcu-
J udoy i ki fl awi notas k®smoidp ul ¢ u g bgamoid n
g ayoedurPon p¢, zog)i b a | & @ldrisenr késmoidpulcuglar
° r tS¢rmpltcuglarganoinp u | ¢ u dpy ia k igdmmase K
d é Bunlar ganoinvp kosmn gatdanmphrumdutS ¢ m p-
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cuglarkon a r | anr, &lilignmo g °piki ¢ ¢otur: 1) sikloid T
kon a r hamar(giyonokkimil or, - okikimil or vb s), 2) ktenoidi
pul c kohandtiak € akn & tr, itreskallarvp s).Qanoin
vDs ¢ mpulcuglarb a | ¢ prigdp bir dofp omplp golir vb ye-
nisi ilpb ovbz olunmadar? m¢ r d g Bwabaxmayaragkula
kimim©° torkdori® r t @lanly a | dofisesayunvop sudaholl
o | mmaddlorin gisnon dp olsabpdonb k e -bsmb maneola
bilmir.

Sudaquru y a K a y adorisiairr osas® r t gelikglir.
Npsil verdikdbn sonrasudanquru sallorp d o | xewi uzag
| a xgaurr b a jbeltorefimirédorisi gisnon gornilok 1 Bunla
r €bozi n ° oriiin dorisindd x ¢ s upgilbr zohor ifraz edir.
Qorni t Dmolor dorini qurumaqgdanselik yad ¢ n spglon,|zp-
horisby € r t € gaunraacg,d-a;mn d ¢ r

S ¢ rogonn dori © r t gpidermismpn ®i gorni pul-
cuglardanmy ®lif f or ymasIvEE° | - whal € ng°@r] éna
daha- ofrrgli galxanlardanbarmtdir.Bunlarbbodbndb subalar
sénen] ushal aDpE 1l tagojg didilir vby a K a
dol duq c,onag zamarzamandpy i ik KdrtonkolD
vDi | a nrpsd vegrosi vb b © y psipaydaolur vp intensiv
gedir Onlarb® y ¢ d%9 K@ b ée§ @ n@rki,vaxt aker
gab émy d ®kne - pr.Bu prosesh e y v hunua msosindn
bakl,@qygnruthi havr ihdldes xy hglt @&/x ér
gabehgtd@®oxd yeridog © r ¢Tnéésrbaarjgaall x a n |
tok-tok qopubd ¢ k somratpdricon borpaolunur.

Qu Kk | lalok dog imesi xronoloji vb topografik ganuna
uyj unnhalk@iir® u k | a0 xddo bir dofp IDioklorini tam
doy i eri(acbtbon y a yikinti y ar é)d@oklmiradoy i kpi | m
ardeoal heed si wasedredhagrg ¢ ovacib
olanganadvp quyruglpoioklori todricondoy | kKvDd U Kw-nma g
b a ¢ a rséajxd neéyr &diorl v gazlar oksor |Dipklorini eyni
vaxtdat © kuw -rtdlmir, onag °osahilbn uz aq? Bxkiar aq
goruyurlarPingivinin Ipiok doy i Bsing ¢ Ddpn g a boy ¢ &
mpsinD 0 X K Hkeandas @ € r gayadavb yabuzpar - al ar ¢

ar
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¢, @indp eyni vaxtdab ¢ t I@oklorini bodon f u t uKiny dor é
y i suydyirirlor.

Mpomplilorin t ¢ doy | esimD t pntp deyilir.Bunlar da
adbton yaydap a y @vxoindpt ¢°kr t ¢ tpzployidor.

SkeletM¢, a soinfrur hay e a rskeletr¢e-m nki kaf
morholpsi k e - :ibirlok d i toXxuroaiqg € ] eévp s g o pik-
hololori.Ancaq,a a Ivieyq k e - moidholDlori dovar. Ha z ér d a
y a K agyrawnr | askefeticarr |éambzionald © wik e - i r
diyi i n k i morbofolorindon birinb u y j wohir: dpyirmi-
aj ez | skdlet birkxnd i toxumaqg € ] € r dopégjdearnd a q |
bal & cKelati- ®kto q € ] € r ,dgaéq dearqanaidprinia
(norolor) q €] e fdmgk galano n u r | aibbgosamm, d a
s ¢ morkimhmtdir. Tok amb ax é mbnuadd amr édédc el | e
belpdir: birlok d i toxumaqg € ] es gdmakgkin birlok di r i ci
toxumavbq € | éazdl a\gaonil déu ] 8 g thdakagodim
hesabolunur.

Onur ] afbréil @k & kharlbkédni doxurnadars <,
m¢ K or mad &jk & nydriadp € § m pmiolp goldikdp g -€
] € r ¢ amiyyotini itirir vD - o waxts ¢ m gokovbz olu-
nur.c molp golmpsinb g °ors ¢ me kkl yem b © | ¢ dbg r
mpn Bi vbDya® r ts¢ckmpik lossa investientiaxondral vb
yaovbzedci s ¢ mg k dssa substituentia

¥r t g kmyikmezodermadaa y r € dsteoblast ¢,
ceymlorin t ddici fpaliyypti noticosindb, q € ] €ér & @ldl & n
mayaragb i r Ilbidok d i toxurnaidarompolp golir, ovbz e d i - |
s¢myghksbg éej etr @xawy massg&mgeonx u hapsDe
ol unpolusi@i nk iedtc.@f ér dag |l ¢ gsigoblgsh
h ¢ c obognm fpaliyyoti noticosindbs ¢ mé &t li ok gdik a f
vbonunh ¢ c oDy daxibk eobkg € q € § ¢ 1@ poeokz edir
(perixondrals ¢ mexkkm) vD ya osteoblash ¢ coboylri r b ak a
gje r d a prisino daxil olaraqs ¢ m molp gotirir (ende
xondrals ¢ mekkm).Bus ¢ megikil n k i k affrceembria k €
onald ° wa ¢ dnézorp- a r.Horé@ki yollapmolbgol mB ¢
my¢, krl® orlnin histolojigur ul g % K & aOnage°r
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dom pyyobn bir s ¢ m¢ yipminoyin etnok ¢, - S g M1y <
K e yomioholD golmpsini vD ya ibtidai formalardanb a Kk | ay ar a
m¢, q alyanaomiki n k i° wyoailfr.é

Ali o nur ] adadlilskeletdbrok olarki, tams ¢ m¢ k
Ik jgré ] éar nd-ahepdetinelastikinahiyblorindo q a | Skete
tin bhomiyyoti b °© y ¢ kbol torofdon h e y vva onénorqgan
| a rmé;neit mexanikitosirlordon m¢, h a edir, -igor torof-
don horpkot sisteminindayaghisssini tok k edir. Skeletinhis-
solori vD onlarabirlokon pzolplor f u n k s i gym@sengéatkeb
visseralolur.Somatikfunksiyad a k ézplelon bodbnin m Dy-
ybn hissinin horokotini, visseralbzololor isb gidalanmavp to-
nof f g okdpdar horokotlori yerinb yetirir. On u r hegvanéa
r eskeleti¢, -hisdon ibamtdir: ox skelet(xordavbyao n u), J a
b a kskeletikollp, horokot o r g a n I(ba r a f) Eelati(@on
yirmi ajvelzd leé @leogonr@énpquruonur j al él ar
ot r af lviorné ngéuné m a gsketet). € n € n

Ox skelet Onur h a ¥y e a ikinaox skeleti birlpk-
dirici toxumapordosiilbbhab o | u n>uondada ibamtdir. Kn
ki kK aba mahoésindxordaq € ] éwyha ¢ mipdo-
rolordon tok kK © | u n onn W 1l oepz olunur.Xorda mezo
dermalmbn ®idir vb bodbn boyu yerlokon bel teli koklindp si-
nir borusuilpilk b a ] éa rsagyerikdi@nu® z ¢ h gay
rolorinin i f r a zo@oibdoh m nagik vo elastiki pordo bhab
edir.Bu pordo x o r d maricépjrdpsi (elastica exterupadla
n é&ro r d ehry & oboyndd | orisi maye ilp dolu vakuollar
pmplp golir, h ¢ ¢ oboynrn ¢psi konara-okilir vbh ¢ coy @ s é
sorhod itir. H ¢, ¢ dlojirn ¢psipr ot o p | amcagkomanla n
r €awpiri vakuollardag a | Senraxarici elastiki pprdobnin al-
t é rifl g u r urhalikkdaxili elastikipordbi n k edk. Xdr-
d a nbedonp dayago | m &daxéi ox skeletf u n k sdi aykaés é
mas elastikipordolorin, daxili tozyigin vbom®© fork pordoli va-
k uol b & mdmyerinp yetirilir.Ox skeletb ¢ tgmu r-] al é
| ar ke yseynigaydada n k edirapftodricononur | a
iibovbzolurBozionur J algpél armiakqgiloodg f ¢ s | ¢
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b a larélgy x o r d ahamsimdb olan mezodermalskeletogen

h ¢ c oboiyxarici elastiki pordonin dolikl orindbn k eordk, daxil-

do yerlokon lifli pordoyp girir vb oradaq € ] éfogormiq cis-

mini bmplp gotirir.Bu ¢ ¢omblb gol mipgordlorini n ki Kk af € n ¢
xor daodeon i Kt etdiya k- ¢xardal fpgorpad |l anér
Bakgmaur | afbg@d cesmirénin n ki kxad € dpbma é n
dolori i K t etnmdiykdon, onlarxarici birlok d 1 toxunoapor-

dosi h e s ab @ n ma(peaxeréalfpgprp) vD X 0 r dsaénxeé K
dénxéor d ga éangagfogoro - | spii mlF as@aldar
Xorda ancaq bpzi ibtidaio n u r ] adxekeletmolday nay ér
doyi r mi aj,ezlt &V a gebikeniloedo vba k ipe ¢ r t
nof f ¢hsd l¢e opll arud aokikiO)mi

kokil 10. Fogoronin bmblb golmpsi (enirp kosiklor): 1-alt q © worm |
bakl| azjs@teimb a k| adngjaébcgé&hgnml- é x,&nt &
fogoroninyan- € x € ¢t sgte @ s

Fogoronin i n k i K ékfnérhobdp x o r d @ Btbrm
findp birlok d i toxumapordosii brisindbc ¢qté ] eq °dlm g
i nkiedird q €] € q @ argpzoiD segmentip m¢ v af i g
olaragmetamepziyyotdp yerlok iHor segmentir rhisssin
do yerlokon g © wr<kranial g © wvgeridb yerlokonlor ispb kaudal
g° wvagd | Omaga n u bdyrdndn - € xgaanrve bel sinir-
[ornin k © i lilp n © wldk i (kokil 7).S o n r rebkheolordp
(@kulalar b ¢t ° v ) gmwt €] aelananmgprino m¢g vafiq
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olarag x o r d @tmisdsind do homin qaydailpc ¢qgté ] €ér d a q
g ° worholp golir.On u r Jiannkéi nkba foeholosi itk dip-
lospondiliyaad | aAli®@m ur | ail K mesesfad ancaq
bir ¢ ¢¢ sat© wrrholp golir. Lakin g © wrs yerlbk msi vb
bir-birinbniskoti, alionur | adaikidapd @ s poal-di | iy
ma s adigedirB ¢ t g mu r | aXd cérl dag midm bmp-
Ipgolon builk g € J éelechentbrdon fogoronin ¢, svb alt - -€
X € n tféd ramgls#audalrg °© wsoln u gy ¢ @xindd
bir-biri ilD birlokorok fogoronin ¢, s-t @ x € n(grozesus IPi
nosuvbar al aalaha a @llk doyirmi hislorin bir-bi-
rnin a r x eayelok msindbn isbo n u bgyr@k a n @nblE
golir Alt kaudal q °© wrsfidgoronin yan - € x € n t(pardapr é
physe¥ - e \orokigla b € r joidok &(@ d @ é rnjioaelptir-r
doni n k edi)@Bfa | € gguyaugnéhayosind alt q © wrg/dn
- €& x é roklireo ga r m a ,ybie-trilo birlokorok hemalk a n-a | é
n emplp gotirir.Belolikip, 0 n u s ¢, & (colwmna vertebralis
bir-biri ilp horokotli birlokon bir s & fogorolordon (vertebrg
ibamt olur.

Onur ] apriditivanr¢émomdplorindd (doy | r mi-aj € z |
lar, ximerlor, norokimilor, i k i poog, f ¢ 06) kogdh® m ¢ooyu
g a |fEoro cismii n k etmieCnuna n - @agybalt- é x-ént é
| apmépgolir. Ak ul afbgarorcBminini n k i k»>oifda@ n d a
n épordolori vbpg € ] éq °dwaml¢ svbalt) s a@ibi) i kt i
rakedirAlibal é ggpboguruamu r | a | fomdroair cesmid a
X o r d @ondaloni ilp birlikdp) ot r a f¢ésvbalag © ordbh
a s eélrhagaragbirlok d i toxumapordosindb b ¢, t halgafor-
ma s éinndkaedk. a f

Fogorp sothinin f o r mvansue | arh & difdirr. Bhla € g
larda (bozi m ¢, Bstn a dlngaqkortilp) fogorolorin hor iki sothi
b as é(g hé rfxdip).Sudaquruday a Kk a y afogbromin d a
cismiar asx ngdiegorpa r aliskévar.Bu disk x o r dsaén é
X € K dXaréd ayyrad fddgor@orin a r a s Yox dpgoronin
i prisindD olur.Fogorpa r agse§ € r d eymgpb doliyidian k i k a f
edir. Fogoronin cismidiskinf o r max & ra ¥ mothrb a s € q

5
Q
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arxa sothi g a b aolaréfoporolor p r © #dprp, oksinb © nod

g a b aarxadanb a so&mfogorolor op i s tfmsplald | aneér
Sudaquruday a K a y avp Is g noglomn DksDriyynti ¢ - ¢ n

p r o fedbrblor sociyyovidir. Ay a qasnébdordp, bbzi primi-

tiv quyruqglularda s ¢ mrdpribn hatteriyadavb gekkonlarda
fogorolor b a | € ooll adrkdnaua mf i sk kfbgbrpnin ara

S € nliba do hor fogoronin | orisindd x o r d g B € @uy. é

M¢ abiat € gd amgddahoigbrin, quyruglusudaquruda

y a K ay a galamandr a wodboeiq u y r u q Jdoyrmi-ar € n
dillil or) fogorolori 0 p i s t 0QBuCkl | dagprecismi yphor KD-

killi olub sothlori ilp fogorpa r alisk@ birlok i(hre t e)r Mps © |
molil orin fogorolori p | a t i, yofi fogbrglorin a r a sféegn-d a
roa r aisk@ a |ammasbthinin hamarolmasibb a k gal ar & nc
forglonir.

Bal & plnairsg; ra ikirhissodon ibamidir: g © vwb
quyrug G° whissodbg a b € rvgr.8u hssbodonb o K - uj u
nu s a x |, guyragrhisod isb horokot vD s ¢ k eprifosini
dak.eyeéer

Quruo nur jJ a lbélkaraéaomaian¢ m@ndp horo-
kot etroypk e Do vbo n u r jkal myeediyircokli oynaqva
sitpsilp horokotli birlokmpsilp blagpdar ox skeleta yeni hislor
pmplp golmpyp b a K |.Sadadqumuday a Kk a y aboyuavpd a
omanahiyosi bmplp goimpyp b a k |. ldoyilé hiso ancaq bir
fogorpdbn ibamt olur.A mn i o thlaanrg és résotiyyovi olan
d°qgofosi,gab ér ja&lahigsssaind © x¢ méilp lyriok-
mpsi noticosindd f o r maBu & g & uok intgngivtonof f @ s |
plagpdar olub,d © gofosini g al dvwreradmn gab ér j aar a
pzololorini n k i wohbbaun @n u r | atbkéalme;rbé, nid
gofosinin bomolb goimpsi m ¢, h ¢pragressivmorholp hesabolu-
nur. Beldliklp, osl quruo nu r ] a | (@&rniatle)omdias %, a
tunub ehisoypa y r: &)lba&/un-q a b € r redaksigae © mi K
horoki his; 2) d © ikbu hisdb (q a rtoeDfidip) g a b € rygrra |l ar
Ik ivobonlard © s«¢ m ¢jlyp hirlokorok d © gofpsini bmpl b goti-
rir; 3) g © @ idbu nahiybdp fogorolorin - € X éuzun élws; &)
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omai - an@lur kila pirkk i vb arxa ptraflara m° fork
dayaq verir; 5) quyrug i bir godor doy i K i fibqonol prdbn
ibart olur.

cslquruo n u r J a |bgincidboyenfogbrasind bmplb
golpon doy i Kk idixsbciyyovidir: birinci boyunfpbgorosinin cis-
mi ikinci boyunfogorosinin cismirob a | | balok li(#anlarda
g u K | v@ moalil ordo tamamib b i t).Binci boyun fpbgp-
rosiq © vosibamt ¢ z § ko r mavb atlak adian é8u fpbgoro
ikinci fogoronin d ibonzor - é X é narirEls erbost f € r | an a
bilir. At | & ss@hmdp kollonino n u fghaokotli birlok m
sini tomin edn oynag- u X wmble golir.Bu - u XU g Mg N
lordbvbq u K | kar,rmonadlil ordp isp ikidir. K k i boyein fbap-
rosindp d ibonzor - € x @rocessus adantoidoysmolb golir.
BelDlikl b, ikinci boyunfogorosiq © v s | gumx ¢ sU& %x-ént é
yamalik olub, epistrofeya d | .an ér

Quk | &+ mdspagpdaro n u 8 j;, & Meyliudoy i- K
mi K:dboyunhissi uzundir, d °© hisdp fogorolor bir-birinb
g 0 V Y& U, dmavp gismpon do quyrugfogorolorinin birl bk-
mpsindon m ¢, okkob oma(synsacrujf or mal ak ér

Mpmblil orin pbksoriyyotindbo n u s §, & u nbayanhis
sosindd fogorolorin saye7olur.L a ki nos mg b € gMpe:a v ar
lamantinbrdbo6 , ¢ - lorenepkim@ogsp9 odod olur.On ur J a
s ¢ t u ndigon fogorolori dos a yaz-a o sabitdir d © feqorp-
siT 13,belT 6,omai 4olur. Y a | qugragfogorolorinins a y €
- omy¢, mlifdir.

Kollonin skeleti. B a leeyinin vb onunlaplagodar m ¢,bk-
kb q ur u lhisse I g a n Ionabip goimesingoruyucuskelet
t dmpsininy a r a n reoeob @ Inrau .Buf wrn k skollpnia n €
skeletiyerinp yetirir.Koll b skeletiaktiv yemibnmok il o blagpdar
yemint ut u,Ismad & n-éel gmhaosi@ vb s. tbmin edn
visseralkolloyp do dayaqdurur. Visseral wox kollpb ¢t ¢+ onur
] al é heywanlnairadjaé z ( é | axorolt &olioni b a K g a
(cranium) bmplp gotirir. Beldlikip kollpi K i m¢ mypayy mé lsasr
ox kollpT (neyrocraniuny; visseral bliDT (sganchnocranium
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Ox kolloninin tomoli iki-¢, q € ] éxoklindodp albeyinin
al t gaydua X o r d & meofnin y a n | aparaxordad
lor ondan® nbdsbk i -yanlg &€ J é r (Hoan gpionaolp golmir)
vD iri trabekualar bomplp golir. Eyni vaxtdahissorganer € n € n
kapsulu(qoxu e K iptg tha |l ma s & h & omelosgdir. Pa
raxordalibr, trabekulalayyanqg € ] € r ld®a yapgbldoir-biri il D
birok i kblloninbs a s ®y an vemplggotgrBug éj ér dagq
tomplp (psasa © nod qoxu, yanlardanisp arxahisdp ek | o m
k a p s ubirlal i@naéa r a sk®dlmihay a n | asrséro-é n
findb- u x-g@ P w u v erel@golir vb g ° lmradayerlok i Ox
kollponin bu ¢ ¢ r n k imorlolibsi (¢ s@rt ¢yl¢gmamas é
doy i r mi a} € zxbarakterkdirQalanonur j as$ &l far d a
vDyar ¢ K engimlpsinddi n k e Kk agf ékj € kolldneng, s
t ¢ A g tlakiniri bir dolik T fontanelg a b dag¢ s on lir-
Iok d i toxumapordosiilp® r t . QIegrer daql Blosbal éq
dobu qur ulakik gd@d e mahaidpbrdoéox kollp g €
] ér daaagqg a | ¢ésondp° r ts¢ekmprikdbn bmolb gol-
mi zirenb® r t & | ¢r

S¢eme bbbl é qpilamg enp | dkmégred & oxd a q
kollpdp s ¢ mekkmlgedirvbq € J € rsd¢an) palohp goimosi
ilD sona- a.Eyd@irvaxtda® r ts¢ekmpikdirinin a | t kéen-a
kg é] e rsg ang liriok iorrXarici g © mmknb vb histoloji
gur ul gtdmasskmpikvb pvozedici s ¢ my it-
birinD- oxx kK a @ ml lemyn etnok ¢ - 4 m k morhaldip-
riniizlompk | a z é sgmg B & I¢, € &kdll @ rodxatigdarda
pvozedicis ¢ morkvd © r ts¢ekmpdor ibamtdir. QéJ ér daq
goxy, e K ipvom ° w u v maki@lorindo q a | Mg;ra amfibi-
lorin kollosindb g € ] édaltha g x ,camnahiyodbg € ] éwp d a q
° r ts¢ekmpikvdr. Reptililordp, g u kK | va mognglil ordp kol-
Ip yetkin fordlordp s ¢, megrdorl (pvbzedici vb° r ts¢gkme: k |
rindon) ibarotdir (kokil 11).

Ox kollpbnin iki psastipini g ° sniok olar. platibazal i
Ds a @ @ nolakkollp; tropibazali ps a dagolan koll b (kokil
12). Platibazalkollp tipindb g © ¥ u v ad raa saex kollpain
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b ok I'yaribkui Buc ¢koliptipib al & gdsoaqréemnp |, ar é n.
sudaquruday a K a y ,ajianiores r¢, apndpm aiddir.

Tropibazal kollp tipindb g° zzuval adénwamém@r
y a X &ralri@-hirindony a | magkzg ° ¢ u v araksnosi
ilD sor-hodlpnir, beyinb o K IgWPjyzw v a | ageriebryetimx m r
Belp kollp tipi psasn s ¢ mrdpm vD q u K | gismoa bozi
bal & ql aKoéninvigserdlrésmsi (splanchnocranium

i

L

kokil 11. Ak ul aow &ofiosind pmolp golbon géj ér daqgl ar én
yerlok mei:  1-xorda, 2-paraxordali 3-trabekulalay 4-yan

qgéj er,dgogukapsuly 6-g ° @a | mare & ip kapsuly 8

kollpnin goxu nahiypsi, 9-g © D mahiyosi, 10-hipofiz, 11-peysr

nahiyosi

kokil 12.Beyinin platibazal(a) vb tropibazal(b)
koll pdp yerlok  mwsi
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ox kollodon a s @linagyaraqgforgli i n k iedir&i$seral kollp
visseral(golsomp) g © wrskibklindbgolsompy a r éaqrl aas &n d a
k érakosnmolordp yerlokorok 1 n k iediraDoy i r mi aj éz | é |
b ak | hadpotarg € ] é(mgokkgoq € | € godpenmqu-
tusuna(golspmp kisplori nahiybsini bhab edir), ¢ okot r g £ é
] €r ddd opdlosinovba | @ fdayagduranq € ] é F & ] a
riir Suonur j al oevidla ke golsb@ab q © v s ¢udyg n
mentindn dodagq € ] € r d an & liedira(@kulalarday a x Kk €
I nkier anfi).k d §gnvasseral g °© v(golsomp g © V) sk,
hisoypa y r @ bsle onolori bmblp gotiri: ¢, setement, s-bnb
vD ya damaqi kvadratq € | é (pafatequadratun), alt ele
menti alt -pnb vb ya Mekkelg € ] € (cartdapoaneckel) ad
| aBegé] eryalgiti@dab al é gonmfrudnak si yas é
yerinp yetirir (kokil 13)Ali b al & plicpea jdar sdamd lalr
K | az hallardayemins a x | a n éil yntaésiie enkdngutul-
ma s épsadgag ikinci -pnolorin ¢, mrinod ¢ K(dp mon i T
derma). K k i -mnonin ¢ selementbri i ¢ s-bnb (maxillare)
vD° npnb (praemaxillarg; d i sk¢, m¢(dentalg 1 alt - onbdb
yerlk i Kkk i -pnolor i | k  onélpr @ md aog, meighé |
s a b mnolmgolons ¢ melkdagoli olur.

Sonraké vidislkealt é q&bisteKirii K i c
g €] er da pdiahiomondibalyari ilyomandibularg vb
hioid wy a dihjyomduthé e( e mebonsbl orsfdDki v
hioidlor bir-biri ilptok  x € r d acopkla® gdleménd ib Kirlo-
K iorr |

Al i bal eql ardaokdir |l Qlaforéego-q 49 & S
somplorp dayaq verir w adoton bir-biri il D horokotli birlbk mi K
c¢t e brddmiapotdirl Hor b i r g °owd hisesi s aj
g ar e n psimd kopwayelementi vassilp birlok ot Pri
mi ti v b aé$oapgl®aprsd ai fij7 s aogser, GE€] €r
daqgl e bidl ¢gltarpbonogroedrasg mg k1 -¢ bal
lardai sasn 4 (becdt r e dodlindedm)ts ¢ kmgkkmi K
golsomb q © wrsil  var . S¢me k¢ bail éql a
hesaléomoay ap aj € f mvisserallblbyo aid ediv
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kokil 13. Ak u | &ohosinl-rostrum 2-qoxu kapsuly 3-g © b m
nahiyosi, 4-e K ip hahiyosi, 5-peydr nahiyosi (1-5 ox kollp), 6
damagkvadratq € | &,r7-Mekkely é | é,B-Hi@ajoraibularj 9-
hioid, 10d i | @9 ¢ s&gpulag € | é,rldgmlgorep q ° wors(l-
V), 12-golsomp K ¢ a,| E3doilaqg q € ] € r d(&1® |viaseral
skele}), 14-pnbo y n,d%béa 16d ipK |

lir.Qolsombp q a p dorokotli birlok mi4khisdbn ibamtdir:
udlaqqgolsomb (pharyngobranchialg ¢, sgblsomb (epibranchi
ale), orta golsomp (ceratobranchale), a k agplsemp (hypo
branchialg.

¢onp a p a r aok &pihpgprbirlok meinin bir n ed-tipi
a y éedild (kokil 14): 1)protostili -pnovbd i | cu°l \irdair-
birindon a s elinadanb a j Vasiwsilp ox kollpodon a s @o- é
ziyyotdp olurlar. Bu hal primitiv -pnolil orp aiddir; 2) hiostil
di | ga° vt getementinini hiyomandibularininy u x gur é
t ar ailoax lloninin e K b hahiybsinb birlokorbk -bnb
g ° v sdayagverir.Bu birlok mtipi b a | & gkkbagrupunda
i gej érbchd glgd arg @k al & ophsoayyoinib
var;, 3) amfistili -bnbq © v s ¢& setemetiox koll b il D bir-iki
X ¢ SU&X é vasitsilb birlok iBundanb a khiyastil birl k-
mpdp o | d wifniuhor iki -pnb elementininarxaqur t ar ac aql
hiyomandibulyaribrin a Kk aquréa r a cila § éokagplidir.Bu
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birlok m tipi bir - o primitiv vb m¢, a @kulalardas ¢ m¢ k | ¢
ganoidbrdp m pyypn edilib; 4) autostili -DnD g ° v s ¢ r8d n
elementiox kollp ilp birlok ivp ya onuntorkibinok e :Diid al t é
g ° v $ignmandibularielementi-pnolorin birlok msindbi k't i r a k
etmirvpd i | cp° WsdD ya digor dorbepdp reduksiyaolunur.

Bu birlok mtipib ¢t © v b aveil liloeog fdisd 1¢e gl ar d

sudaquruday ak ay awob gt guauonur J alréast ar én
golinir.

kokil 14.Kollpbnin birlok mtiplori: 1-amfistil, 2-hiostil, 3-autostil

Havatonof f ¢l sofagpdarvisseralskeletkoklini doy i K i r
Bir s é su@aquruday a Kk a y a momalilordoakinci - pnplp-
rin i n k iskpdohigvop autostil kllonin i n k iile @atpéar
di | @9 weduksiyaolunur, d i | @9 ¢ € @ aeJer@enti
reduksiyao | u nqolspmp g © wrsilbbirlikdbd i | sead aréat € n
VD g é r tsKkelatiginy a r a n msabsbéoflua onuny ux ar é
elementiisp (hiomandibulyan ortaq u | aj¢éryp-¢erv r i | i r
Qolsompb skeleti tamamreduksiyaolunur.Ox kollbnin psassp-
ciyyovi lamoti b a | € qforglioldragkolipnino nus p & unu
ilD horoki birlok msidir.Belp birlok mox kollonin peyor nahk
ybsind bir vb ya iki peyor - € x € n bmélsgambsi ihd noti-
cobn mi kdir

ctraf BkaletieSuonur j alpel a fiole@et @
quyrug ana) vbc ¢(d ©°, g a ) & angordon ibamtdir. Tok ¢, z
goclor ilk dofp bodbnin bel torofilp uzanaragqg u y r ohibu
edn, g a rtoeofdp analdoliyp godor - a tderimgatdani n ki kK a f
edirK n k i #kambriéolosindd tok ¢, zogjor, n e b ¢, - Xa
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rakterolan¢ zbpgqg a t @ >k akynekrmerchaldsindbbuqg at é n
bozi nahiydlori daimi ¢, zpg kimi f o r ma draalag&lan his-

solor isb reduksiyaolur.;, mu raizpgn geri hisosi horokot or-

g a mlan quyruq¢, zognp, © norofi isbb a kK lolaraga ¢ k a n
f un k diaykaesyisl vbangl¢s, zogorinD- e v rBeldlikl oy

b al e qll2ahozdnadaha- o kel ¢ zbg, quyruq vb anal

¢, zbg bmplp golir.

Quyrug ¢, zog i n k i Kkad °éwnrp wsimhetrik olur,
yoni ¢ zbgp a y leyainrigkd b olurlar., zoglor f or mavs é n a
gur ul g% d%@adofur. protoserkal- ¢, zbgp a y kirar &
metrik; heteroserkal p a ybé&iro birisindon iridir vbDo nu+ | a
n éspnuhbmin hisodp olur; homoserkal xaricdn boraborlik,
daxildbn geyriboraborlik ; difiserkal’ daxildon vb xaricdon bp-
ratorlik.C ¢ & zpgor horokoti tonzimlpyicior qaQéd gér d aq |
bal eqgligaaogiomsuqg at | asr¢ & rdithadp isb dayaq
f unk sdiaykaBsyemng k b kL € g lggazogpmmg ur ul UK un
vD vDzifosino g °piki yema y r: &)k @ igwp yainisboton ma
ili soth ¢, 2D yerlbkorok ¢, z omi vbd © romnnizamlayan(c ¢étz
goeli b a |l é opksmiyyaki)y 2) dibdo bodonp dayaq duran
ps aenkévootli olan¢, zogor (- 0 X eldog i k iooog, f s | ¢
lor, pponeog, zodil or).

Quruonur jraot € h B In & @@ & ahesabolunan
godim poneog, zogi b a | é @ l¢é apgonmin doy | KDsi hom
ticosindb bmblp gol mi KHeé iy ¥ a rhdya tordnadbn vb dav
ranékasnaldsggot r a f loang @it formaya malik-
dirlor.Buh e y v a n b a gkdetj bodoni yanlardarvnbq ar € n
torofdpbn phab edir.Lakin, sorbost hisonin g u r kbalipk awsi
.- bl é qluagaindoki - € X vozibhp&uruo n u+ | a
| el aaymaaqr duax omplo golib.Q u r k enjplegolmpsind
I Kt ednalg myik $othi dboxeylib® y ¢Buxre subsi yy
quruo nur j a Iskeletig r migywidirQuruonur j-al él
n éanxaot r af lqaurr kel radrhapsii n k ede a f
rmk o nur pidoy eni Baolamot quruonur | alskel ar én
leti ¢, - sboiyyvidir.Quruo n u r | a lha rh éa s°Evnara

a
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kokil 15. Quruo nur J al cddianr &dnusrmauskemk A-° n
ptraf, B-arxa ptraf: 1-bazubud Il-saidb a I, d1€° rnponco, arxa
poneo; 1-bazus ¢ m¢ rdasok s ¢ mé rmil s ¢ m¢ 4bdok, 5

o dayreddrmdagf al a n Ghaudsasrng; gea meaxme ¥ ¢
inckks ¢ m¢gMay aqdar,dlepayraxgalshédial &€s.as é

ot r af Isoebpstskeletiming u r Il weymidir (kokil 15).

czolpsistemiKbt xdad adbng ggaogposm ur J al é
heyvawoham§a,wnnmua f skeketi v g u r kdahjaée
g ¢ cil pk ier anfioreki pzolplorin birlok msi ¢, - ¢ n dayac
f unk s i y absyétinr&u oyneurrijna | herbkia ozoblord a
metamerg u r u | uMetanoedikamcagc ¢¢t zpgordp v vis-
seralkollp pzolDlrindb pozulurQuru hoyat torzinb k e -pipla- |
godarc ¢pt r a f brekiro#s olorindd metamerlikohomiyyotli
dorocodd p 0 z u | mmivndetbr bozi hislordd bir-biri ilD
birlokorok lentobonzor vo digor f o r madlbioe bmplp gotirir.
Bu pzolDlor bir n epbpdbn segmentiri ¢, arindb birlokorok g ¢- €
| ¥Dpm ¢ bkkpb bzolb kompleksinibmol b gotirirl or.

Ali 0 n u r Hewwanmrdametamerliko n u rsj¢, d Otn U
raf emé ackb@lordp, g a rogdiniorindbo vbga b ér j aar a
pzoblordbo s ax | .®&néft pel & amia siseeminadki
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m ¢,0kkpblok mior vbdoy 1 lomo n | & r, ékdhorokotliliyini
tbmin edir.

¢ zolDp sistemi somatik vb visseral bzolplordbn ibarotdir.
Bupzolplori n k i wmhf aéneiséé@p inneroo | u N Mm@ ®E n a
forglonir.c zolonin f o r ma | @winmarsed &dn sinirlp bir-
likdp gedir vb bunlar funksional vbhdotdp olur vb pzolb yox
olankimi sinir do reduksiyaedir.

Somatikpzolplor enimbz o | a visserdlzofplor isb sa&
ya pzolplordir.Somatik bzolDlor r ¢, K ebpysomdtibrin miotom
vorogosindbn i n Kk iedir,avisseralpzolDlpor isD mezodermain
yan!| ° oiphndoni n Kk iedir, dozilori ektodermalmon eidir.
Somatik bzolblor 0 n u rbgymining a rsaink ° tilvb b a K
beyninm¢ v ahorokigsinirlori vasibsilp inneno olunur. Vis-
seralpzolplor 0 n u bgyranin bel sinir k ° tri lvb beynin ona
m yafigq a r sirkrlérigl o innenp olunur.Somatikozol blbr hp-
roki ozolplordir, o n | asaswlm y a h @ s j¢, & ,wtralske
letlori vD o n | arué& rk a gvissenal@zdotor daxili organ
| a rbéan] € gasd ama vd sa horékotini tomin edir. So-
matik ozolDlordoy i r mi a ] vdbk & B & géqaantiqaru
| u malikdir vb birlok d i toxuroaarakosmolori (mioseptbr)
vasibsilp bir-birindona y r éiiboraerbri bmplp gotirir.

Sinir sistemi Bu sistemhisso r g a torbfindonégobul
ol unhouw¢ ge c € culr aark éhe okkebr horokot kom-
pleksbrinivbon | d1 &n o | dogzimedirsHeenyév anl ar é
horokot o r g a n ltoamilléknmBinD d a v r amm¢ekkDblok-
mpsi sinir sistemininprogressivtok a m¢plsghob o | mu.k d u r
Onur hi @y e a sidirgigteminmorkozi, periferik vb simpa
tik olmagla¢ -hisdbn ibamtdir.Morkpzi sinir sistemim b a K
beyinvbo n u bdyra periferik hisoyp b abeyindn vb onur
] abeynindn - & xsnmlor, simpatik hisoypisbonur j anén
y a n lilmuzananiki nistoton y o J sinir tellori vb onlarda
olansinird ¢ y imidldirX o r d a |h @ Im& sn@nkozi sinir
sistemininb o mkilliko | m apsox skeleting, strofindp yer-
Ik msi spesifikmorfoloji blamotdir.
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kokil 16. On u r J a moekbzh sin& gistemininar d & o &li Kk a
morhololori (I-V): 1-epidermis 2-ganlionar! ©° y B-sinir borusu
(enirp kosiklor).

Sinir borusui n k iederek fo abeyim, o n u béyram,
g° por g a peaFifierk sinirlorin pksoriyyotinb vb sinir d ¢,
y ¢minbD b a K | aanjR& « e yilknimonhplpsindd sinir bo-
rusu® norofdp vb arxadabir m¢, dtdo i t pyprokxarici m &
hitio, hom dbb a j € roacaligqylaad¥ atorofdp olandolik new
ropor, gericb olana - @igp isp sinir-b a ] é k & ra@gdnadis
neuroatericug a d | .Bunlarrsonradang a p a Bk@®derma
ilDsinir borusua r a sqalandirar h ¢ c ooy sinir borusunun
beld i vbayurcac ¢yn- € x € pmbl@gbtierrBu- é x é nt €1 &
ganglionarl °wehd | armiém k i & a h Ererko@® prindd
periferik vb simpatik sinir sistembrinp aid ganglilbrin bmplp
gompsi ¢ - ¢bna kK | aolfR§ « e ysomitirino m¢ v af i @
olaragsinir borusundametamerg u r wnbzoubk a r. Qangqli
onarl ° ptohdpbunau y | alunLakin ® norofdp beynininki-
K ailfo Bagpdarolaragsinir sistemininmetamerq u r uitiru K u

R ¢ knenylk morholbsind sinir borusunurdiferensiasiya
S € n bdegimvb 0 n u béyrd bomolp golir.Sinir borusunun® n
torofindp ibtidai x o r d a beyih@a unqg cilbanly @ O | S
edilp bilon Kk i kK kor nd i kdBL & K € kordon| dorkd, -
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beying o v oubmplp gotirir ¥ ngovuqi ilk © rbeyin(prosen
cephalon, ortagovuqi orta beyin (mesencephalgnarxaqo-

vuq i ilk arxabeyin (metencephalgna d | .& hbeyninvp ya
beying o v u q | saa rernabkké netiep§ilb onur j al €1 a
h a mg s gmeiyyovi olanb abeyinf o r mavb la eh&sD-

don ibarmt olur: ilk beynin® rhisosi® rbeyni(telencephalo)
arxahisosi a r abeyénigdiencephaloly ortaqovugortabeyi

ni (mesencephalgnarxaq o v u § chisdsi y u x gaixaaq
beyinciyi (cerebellun), galanhissbsi isb uzunsovbeyini (mye
lencephaloip ompolp gotirir. Uzunsov beyin sorhodsizonur | a
beyirb k e :Sinir borusundarb abeyninhisolori i n k etk a f
dikep, boruyampbxsus b o kK l(neugocoel m¢, v a tisslgrin

beyin mpdociklorini omplp gotirir. Onur J a4 @ X ah @ a
beyin uzununaarakosnp vasibsilp iki hisoypa y r € begim a q
y a r éohokknibmolp gotirir, onunb o K |isp yanmodociklor

adl Anabeymgnb ok | ¢u-] ¢amdgeiyi, orta beyir

m¢ v alf a kgmndogiklor a r a s o gasadanSilvi suyo-

lunu, uzunsovbeyninb o kK | isDjd @ r d 4nodo- ¢j ybiya
rombalonzor - u x werirgkokil 17)D° r d gnbdocko nur J a
beynik a nilo blagplpnir.

Beyinp ay | asrS8mbE°® ny ggirbeyin ¢ - SOTiyyDvi
olanpyrilikl orin omblb gpimpsinb spbbpb olur vb payla  édin-bi-
rinina r d &erlmx awsi pozulur Belb pyrilikl ordon bn phomiy-
yotlisi topp pyriliyidir .Bu pyrilik ortavb® rbeynin¢, shisosi-
nin b ¢ k gsl ilm blagodar orta beyin satosindb i n k iedir.a f
Bundanb a K wgansovbeyningerisind peyr pyriliyi bmbplb
golir.} - ¢ moyrilik arxabeyinsalpsindd pvvolki iki pyrilikl or
ar asiemkdiegiraofk ° r gyriliyi a d | .aGrP éxiton pyri-
liklor beyninr ¢ kK @y m rogamah y dnézop- a r. Pegim
p ay b a a eoansortad kortidir.

Onur j abegn gaarbdéajg@h & m | dascima\s &
plamptdir.Buq a | & nHeymiranyaa ¢ hisolorinind i var é nd a
m ¢, ®lit formadaolur. Beyinin® rd i v aatanahiyodp bir qo-
dornazikqg al ér
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On ur | adksariyyatindd beyiny a r éoindpnc ¢ t
- éxenk ederzkfgoxup a y | empol@ gotiéir. ¥ nbeynin
dib hisosindb c ¢ a |l & nrhoze mar lp,dudaz ol aql é
cisim (corpora striatg a d | .& nbeynin¢, sqta bhésgsind
g al e n-l ceoturmammantiya(pallium)a d | .A n & lbegirg
doilk g al & nd Camxgnoav u q b a K € mesDf CE¢eté X € n
t & heaabolunurSonradarg a | & nylareixoiiadp gedir vb
g ° bpoga b a r dmalor gétinr §thalami optic).A r a begnin
¢, sdti vhbar gagepitelih ¢ c oboyndon ibamt olub, nazikq a | ér
vD buradagand a mam é°arkoléefi i n k iedir.@rfa beynin
¢, shisosindkiq a | & ndg Camxpnaay | \serr.Bohadot, arxa
beynin ¢, stirofindo bomolb golbn g a | € n bewnciyn emplD
gotirir.UzunsovvDp 0 n u bgyranindoyand i v aq d la&,rel ak é
¢, shisosiisbnazikq a vpburadagand a mar | ar @8on é n  a
fi inkikaf edir.

Onur j abegingaarbdéajg@h & m | dascimas €
plamptdir.Buq a | €& nHheymiramyaa ¢ hisolorinind i var énd a
m ¢, xlift formadaolur. Beyinin® rd i v aata n@hiypdp bir qo-
dor nazikg al ér

Onuij a | éoksariyyetindb beyiny a r eéomindpnc ¢ t
- éxenk edzigoxup ay | emol@gotiéir. ¥ nbeynin
dib hisosind ¢ ¢d a |l € nrhoze mar lp,dudaz ol aql é
- i s(compora striatg a d | .2 mlgeynin¢ sqta bhesxsind
g al € n-l ceolwrvoeamantiya(pallium) a d | .aAmr & thewirg
doilk gal énd @amognav u qlbaxé ravamDh € g-t-€
X € n thesabaunurSonradarg a | € nyaraokoitmdp gedir
vDg ° bagna b a r dnelorgéinr €thalami optic).A r a beg q
nin ¢, sdti vhar gadepitelih ¢ c oboyndon ibamt olub, nazik
g a lveeburadagand a ma r | arko®nié mk iedir.a0frta
beynin¢ shisosinddki g a | € nd campreay | waeriréNo-é
hayot, arxabeynin¢, starofindb ompblbgolbng a | € nlbdeyank ma
ciyi bomplp gotirir.Uzunsowb o n u bgyranindoyand i var | ar
g al e,n|shassstispnazikq a vodburadagand a mar | ar én
arxakolofi i n k edk.a f
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kokil 17.0nur j ab @deyinnd a k isxenai fi-birinci morholp
(yandang °© r g, rldkinci morholp (yandan, HI-IV-inki k @ £ mi K
beyin ° nbeyinb birlikdp (uzununakosikip); V-VI-b a keyin ¢ ¢ t

y ar éookilp fuzununakosikibvby u x a rg@ d & iVl )k £° n
beyin 2-orta beyin 3-arxabeyin 4-0 n u béyrg 5a r albeywng6
beyincik 7-uzunsovbeyin 8-qoxup a,yHipofiz, 10-parietalorgan
1l-epifiz, 12° nbeynin mbpdociyi, 139 ° pm a b, aldg&- ¢ nc ¢
mpdocik, 15-orta beyin mpdbciyi, 16-beyinciyin mbdociyi, 17

d° r d pwmdocik, 18° rbeyiny ar éosiklgan u bgyrak anal &
20-goxup a y énndeciyi, 21-s ayjanmpdocik, 22z o | aigim, &+

g° ppna.y €

Onur j asing kigtemminmikroskopikq ur ul uk unu
datokmillok msi bhpomiyyot kbsbedir.Sinirl © psihind i vsa r €
lindr f o r nepiteliéh ¢ c cboyndon ibamt olur.K n k ipro-a f
sesina iri silindrik h ¢ c oboy sinir borusub o K | u jadiah d a
formadayerlok iBu h ¢ coboynrn ¢psi epitelinin daxili sbt-
hini° r tBeyindi v aq a la&g rel hak abbdygrcisaminin
distal hisosi uzunvp radial lifforo - e v ISilindrik h ¢ c oboy r
ar asdadanxd@arhd;acoboy-ro a Bé@ n | birrhismosi bu-
daodl¢écoopr e v ydigdr higosi isp sinir h ¢ ¢ ooynr
DMDID gotirir.
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Nevroblastlaradlanansinirh ¢ cokoy fordii n ki ikaf é n
morholplorindp foal - o x .&dnmlarorganizmin beynind bu
h ¢ coboynr- o x a | nadlet balardam ¢, K aptedlilid Onur
] al édinah € aptoy ¢ orindon ovwolki hey vamlgzar én
vafigh ¢ coboynpo x kqaurr u b U mb Bagmmayara® z- ¢
NDMDXSUSX ¢, S ubdDri goywar.Bu h ¢ c obynrcismivb g € s a
- & x é nderdtitla)rbéynin boz maddsini, uzun- é x ént €l a
(nevritlpr) a jmaddni omolp gotirir A ] maddni bmblD gotiron
liflor x ¢ s ppgip ilD © r t @jur.By pordo lifl ori bir-birindbn
ay éwiemp ul sdnasizk B Dsmi tomin edirBelb m &
rokkob siniry o | | a@amo@golosionwr | Al § v aayhiar é
vaxtdak ¢ Imigdardam¢ ®lit mplumata | ma lveag relna&r é
°t ¢porima s anl.de&vdE o g irdays tkbsiaheyél orin
vbdendritbrini n k iilxktaafnéa ml an ér

Sonriankké Kk g k d gimril A nsihn ° wtibmorho-
Indp isD sinir borusuboyuncametamemokildp yerlbk migang
lionarl ° nddm o n u bdyraninsinird ¢ yim In k i bkaakfl aa
y éBelb ki, metamemokildp yerlok mih ig, coboiyor n u bgy-a
ninin bel nahiyosindbn a y r &,lqaarr ig@iganotinb y °olr.
Sonradarh ¢ c oboynrbir hisosi bela o r bagywn@i n ki Kk a f
edib, simpatiksinir sistemim aid olan ganglilorin ¢ ¢cbrgpsini
pmplp gotirir.Bu ganglibrin h ¢ c oboyndon daxili organlara
gedbn m¢, wlit k aler (horoki vb hissisinirliflori) ay r,a k ér
ceymlorin bir hissi isb bel siniri k © drinhin torkibinp daxil
olurKbt odar | ad @l dgyane sinir d ¢ y imnl
h ¢ cobo ignokokilli,alio n u r | aidp kolbawokiti alur.

Horoki sinirlor bir godor gec, bilavasip morkpzi sinir sis-
temindbn i n k iedc.Belynin alt torofindp iri neyroblastlardan
sinir - & x @ n tné&liediba&zolplor istiganotinD y °plir vD
0 n u bgyrasinirlorinin horoki komponentinibmplb gotirir.Bu
liflory a | somatikpzolplori (mi ot ovnb a t & fndim-
rini) inneno edir.

Periferik sinir sisteminini n k ib ra@rbfdd db toxminbn
eyni qayda¢, D gedirBuradasinir d ¢ y rimnl bmplp golmo-

n
n
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sindd ganglionarl ° o/pidon b a kegkat o d e banfasslérin
doi Kk t edirQaRqglionarl ° vuaunsovbeyningeri hisosind
zoifl oyir, e K D $alpsindb q € 1, [@ & ¥ &msodsind isb tama
milpitir.

Periferik sinir sistemiorganlarilp morkozi sinir sistemi
a r a solagpaadansinirlordon vb sinir d ¢ y rimdbn iba-
rotdir.Periferik sinirlorin tok a m¢m ¢¢v a pperifefik or gan é n
toka m¢ ilpp a ] |.B& cz@onini n k iomuanfhiedn edon si-
nirin i n ki kragyymoolonin r e d u k SO oyue Sirg-
rinin itmpsinb spbob olur.

On u rbgyaindn sinirlor belvb g a rké&miiliip- é x é b
be¢tomur | abirlekl i@y d a mi a] daly@agar d an
r & wsigigpmolp gotirir.Bel vb g a rsaink © oiriin n © ©-b
Ik msi b a | €& gnbzeror -daar, gadano n u r | aibpétir.ar d a
Bal & gommorgm anig & r &imiridrdon doriyp vb bel bzp-
Inlorinb geddn bel siniri, bodony a n | &orgé@anrddanr e a
don g a rsi@im, aortasatosindb bodon b o K | u }, atdmofinD
gedn vb simpatik sinir sistemiil b birlokon visseralsinirlor ay-
rel er

c traflar mbn ByinD g °0metamerb a k | anmajik®lsaa
larda o n | anet@merliyi- o tezitir vb sinirlorin xé r kl @x
lori a r a sadastdnaazlabozi heyvanlardasbp m ¢ okkpb sinir
kolofl ori bmolp golir.Beldlikip, o n u r | acl ¢&tl raa féimar é n é
nenpedn iki b © y sink kolofi var. © mtrafda- i \kolof, ar
xa ptrafdaisb belomakolofi.Bu kolofl ori tok k eddn sinirlorin
s a ptér adegmentirinin s ay € a d @ .hBéadl eérgdelma r d a
segmentlr - o x ,djuruo nur J a lisé horakoiobpB-d seG
mentd ¢ K ¢ r

Periferik sinirlor vb onlarlaplagpsi olan ganglilor simpa
tik sistemipmplp gotirir.Bu sistemdaxili o r q a hidsiaorh@
roki sinir lifl ori il D tomin edir.

Doy i r mi a jsenpdtilsihirasistenna y-a ¢ gaaqlk
Iordon ibamtdir.Onlara o r t yaannebhoyund@yerlok i, dnur | a
beyni sinirlori ilp birlok d 1 k @ler ivasibsilp blagoli olur.Bu
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ganglior a r a suzunuhadlagp ancaqgosls ¢ m¢etkad lge gl ar d
i kipoog f goedb vplquruo nur | a | pddpayoliré yord a
simpatiksinir sistemiganglibri o n u r jyamaé rebir-girnild a
birlok i, lzununas ¢ t onmp gotirir . Homin s ¢ t buarterofdp
¢ - singpgodor u z a,biesbé aza o sorbostvbyab askirlp-
rinin gangliori ilbs énbagpsi olan simpatikganglibr omolp goti-
rir.

B a beyinsinirlori, psagn, beyniny a n | a ¥+ e xBdra n
dabelvbq a rk @ ki b r a sbélok dmeyoxdur.Bu sinirlorin bir
n eosi (I11-1IV-VI-XIl) ganglibrdon mphrumdurvdo n u beyr
sinirlorinin g a rk @ okinbo m ¢, v ahborokidir, bozilori isb qang
lilor omplp gotiron 0 n u beynasinirlorinin belk © dkinbmy¢, v a
fiq hissi sinirlordir (V, VII, VIII, IX, X ¢ ¢sinirlor).Birinci iki
c ¢sinir (qoxuvbg © bsmirlori) i n k ik &ofo @ ksanidor-
don forglonir. G°© rprainiri beynin birinci hisosindn, goxu
sinirlori isp ilk hissedicih ¢ cotoynr- é x ént éloamahdae
Belolikl b, periferik sinir sistemiiki grup sinirlordon ibarotdir: 1)
0 y a n nhssedici nahiypdbn morkpzi sinir sistemim © tpg r
hissi sinirlor; 2) o y a n mmaxko& sinir sisteminan periferik
orqang® t pg moroki sinirlor. K sr hissi istorsd db horoki sinirlor
somatik vb visseralolur. Somatik hissi sinirlor fiziki g é c é gl ar
gobul edbn organlardanyan xott, g ° D, & K D)} visseralhissi
siniror isb kimyovi q € - & @pdulaedbélordon (a ] @D K |, uj u
udlag b a ] € dasldlnp, gqoxu) - € Samatik horoki sinirlor
bodonin peristal pzolDlorini (bel, gar € oiraf, d i | eplgt®éez
pzolplori), visseralhoroki sinirlor isb visseralbzolDlori (d a ma,y | ar é
baj é&vbdbhajképdi o r q a)n¢l mkaozomsini vb m ¢, glit
vozilori innend edir.

B a keyin sinirlori. Ba | é qub sadaguruday a Kk ay an
| a b @&kmeyrnindon10c ¢dquruo nu r | a lbalegningdnn € n
isDl2c ¢sinir- é X ér

I.Qoxusiniri (n.olfactoriug - beyinn - & xbaanksmia
lordon forgli olaraq qoxu epitelisindki hissedicih ¢ c oboynr
- éx ént &k laar llemiiitieedon omolp golir vb beyningo-
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Xup ay éanilalaragk adpnir.Qoxusiniri x ¢ s singlh ¢ cey
rolorinin dendritilp blagoli olur, visserathissisinirlordondir.

[I. G° rpmniri (n.opticug - a r ableydingalt hisosindon
- éx-éar pazt daxit dugvbg° ztpriugi Kaséneér
daxili sothindb p a y | @uaiénbrnb edir. Somatikhissi sinir-
[ordondir.

[lI. G° z toroki siniri (n.oculomotoriu - orta beynin
g a rnahnpsindbna y r,@1° @  nmololorindon ¢, - ¢ in-¢,
nend edir. Somatikhoroki sinirlordondir, 0 n u bgyraninga
ré rk © kp¢suny j u nkEmbrionald © wr¢ d Isipirlp plagoli
olur.

IV. Bl o k singr (n@rochleari9 - orta beyinb arxabe
yin a r a sbelnobfdon - € xg& lz ¢ skt ° ooh pzolDlorini
innenp edir. Bu sinirin psas® myi beyning a rn&hiysi il b bla-
godaro | d @ F yenssbthdon a y r € lonura® sagerini son
radandoy i esifbizahedilir. Somatikhoroki sinirlordondir.

V. | - Ismir (n.trigeminu$ -xususiganglibri olan iki
m ¢, sgil sinirin birlok msindon bmplb golir: dorin g © siniri vb
X ¢ S 4 s isigir. Dorin g © giniri kollodon - é X ag “amm
pzololori a r a s i€ andesib g © z ¢ ssbthindon k e - $or
matik-hissi sinirlordondir. X ¢ s W, s ilsigir uzunsovbeynin
yand i v a r ge°nidsimin ilp birlikdp- € xilé b © y K, doyo
ayr:g bmoK asivbalt-DnDK asi.| S-DNnDK asig © z ¢ n
a | ilto €onb uzunugedrok, b a K értisosinin pzololorini, da
ma jve¢ s-bnbdoki d i DK; lalt -pnb K @pst isb - e pMD DzD-
IDlorinD iri K e xerir vb alt -pnp ilb uzanaragdorini, a | B B K
| uj uselidim i k& saé-monodoki d i bk ihnerw edir. MD-
mpolil ordp bu sinirdon dilb db kK epa y r. 8dlbkkim, ¢, - kirgr
torkibinog °oig a r Ginkir&mi f o r maybnahorekirvo hissi
sinirlordondir.

VI. Uz a gl asind éhrakeacéus) - uzunsovbeynin
g a rna&hgosindon a y r @éolola sinirlordon olub, g © z xanci
d ¢ olplorini innerw edir.

VII. | zsiniri (n.facialig -uzunsovbeyninyand i var énd a
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bir n eok © kal y r, @nl¢oikkob ganglid birlok iQanglining, s t
hisosi yanxott ganglibbrinp, alt hisosiisbx ¢, s ¢ Hanglibbrinb

a y r. Bdoilp, ibtidaio n u r ] abu @nir ganxidtiavp ¢ Bi-

nirlorini omplp gotirir.Momolilordp ¢, zozolDlorinin i n k iile a f €
plagpdar olaraq bu sinir daha- oixn k edr&@truonur-j al é
| ar @ ssidirnin bir k ast tobil b 0 kK | u Jkuemod, Aapmin
nahiyonivba j B a k | u $elkinquink ansezvmeglir. Torki-

binb g °pwissera) hissi horoki vb somatikhoroki sinirlordondir.

VIIIl. E K ipsimri (n.acusticuy-¢, Bsinirinin yan xott K a
xpsindbnb a k | g A f @exid g ul ajadabirmtinin epr
telisini inneno edir.

IX. Dil-udlagsiniri (n.glossopharinge)d uzunsovbey
nnyandi v ar | @rmémkd°akd y rAdiloéenrur J al €l a
kollpnine K ib kapsulua r x a sazamginai b birlikdD- € X € r
¢ sashisosi visseralsinirlordondir.B a | € qvib audadjuauda
y a K a y adil-udaqsthid ¢ -Dsask epyp a y r: ddmagk a
XDsi, © mplsbmb K &ps{ vD goilsbmpa r x K aguruonur-j al é
| ar eépsagnau d | @pjodun pzolplorini inneno edir. Ona
g °odadsiniri hesabedilir.

X.Azan siniri (n.vagu$ -uzunsov beynin yan divarla
rendaxkloulb- e oéarl & (ybdsadagliraday a Kk ay an
lardaiki b © y ljskoyp a y r: &)lyan sinir-g © wnah yan xotti
boyuncau z a h @ b alisskréq a n R)gos@Eno-lea ] ér s aq
siniri-b ¢ t gplsomba p a r widaxih @ r g a mrie@predir.
Quruonur j algdsomea @ a d a teadrud& rbpinlgge: s €
darqgpolsbomb sinirlorindon ancaqu d | \a kirédpyi innervb ecbn
K aXx a | yanrsinir isp tamamib reduksiyaedir.Qolsombp-ba
] érgnaiminb aj éx assahmvotonof f g gar &@tné n én
hisosinb vb ¢, myp gedir.

XI. clavp sinir (n.accessoriys-amniotlar¢, - soeiyyp-
vidir. Azan sinirin arxak ©° drindon bmolp golir. S ¢, rorjodp
vD g U K | aandirarlorilp plagolidir, momolil ordp isb m¢, ®-t
qgildir vb visserathoroki lifl ordon tok k alub, d © k° r p pzo- ¢ k
IDlorini inneno edir.
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Xll. Di | ginir (néypoglossys-ancaqalionur j al él a
(amniotla) beyirnp aid sinir olub, 2-3 k ° tk Uzunsovbeynin
g a rda rnv a r (keolhooirepayor nahiyosindbon) - & xb&lbk d i
rici toxumak agri vasipsilpb® o n u bgyra sinirlorinb bir-

Ik i Di | ezblohi@p dili innenoedir Kbt odarjal él a
0 N u béynndn - & xsiairorlp dahas éptagplidir.

Hiss or ganODaueéjhaelyd anissaagrqgana r &
morkpzi sinir sisteminini n k ivediif feer e nilpblags | y a s ¢
d a r.Buéhre y v a ririgsindoki rhissi t dDmplor, su onur
] al é | sayurdhonolpi ilD Dlagpdarg € ¢ € gpblul @dnéyan
xpttor g,@N" @&, m K b tmovazimt, qgoxuvbdador ganl ar é
ibtidai qruplardaralilorp qodor todricon tokmillpk @ r

Gorpmr g@Omar hay eamshsgP® ®@ar qané
g ° oxdir (kokil 18)Bpzi heyvanlardag © @ o v u q & i fpk&
g° oponr g@aolé.Tokg © ponr g a m &leydiqge, stopnd
i orisi b ok & x Bmitinkik aedirSonrax ¢ sug XK éint él ar
ay a q cvagipkila beyinb blagolpnirOn u r J abk@ly-ar & n
yotindd bu organlarvozi xarakterlit dmolorp - e v yyialinré z
doy i r mi ajvwg ¢ ®nlpmoromdaag © ponr g kinm ga
| &P ropo v Kkimiubmplpgolmi ok o r q & nieinvkef+ €
f af |amx&dé rvisotodu pordoyp - e v b hl ¢i crobynm
sinir- € x € m i & ledarmk &iniri obmplp gotirir. Doy i| r mi aj € z
| el burgda u gikishdp € n k edir. & fntorofdoki qovuq
rudimenthaldaolub, topp orga n(@garietal orqan), geridki isb
koffaf pordp ilp© r t pinialgprgan(epifiz a d | .@Bo@r gan én
° i veefrféa, fedié ir viebr & Bigsadir.Pinial organdp-
rmal t genbd & x ¢ s sinsrld blagoli olur.Belbg °© D an-

g a alidheyvanlarday u r u | itirik,Waxili sekresiyaspzisinb
-evrilir

Toppo r q oz lBeyvanlarday °ozonorq u r u lquag ca
- oheyvandasp® z ¢pmidebiriz qoymadantir.Lil bal €7 én
da i k i ooog f gosdb wplbbzi s ¢ mrdprab (hatteriya kor-
tonkolDlorin - o Xtmppo r q@ hgeo v U jou mac @&Iné&ra

cslg® bponr g a m @ Kk éemhaidnenilk morholbsind
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(holD sinir sistemiektodermall ° wkimi olandg b a terpfdp

bir ¢ ¢ gigmentIpkosi kimi b a K .Sanyadu Ipkolor daxilp

- °Diok - u x u e @& ISinidl i° msilsinir borusuna e v r Dl di Kk
vDilk beying o v u ¢ omplb goldikelb onunyand i var | ar én
g°qgovudloarmeDaha goarailk © nbeyinbn ar al éq
beyinay r é lgd &g d a griumnahgpsindbq a IG€ go

v uql aeymnbélokon hisositodriconda r axdareid i v ar é
isb daxilbd o | qatlanaracdorinin a | t € R d a & gotoe

lorini, d a r aHism&mxgpodohina y a q co@gp@otirié. Son

rag © godohlori © n ¢prektodermada a | € ndedir.kHoman

g al é n hispektoelegmadama y r é § @ goomhipin doliyi

g a r K ebs¢el nl oo wptirir, godohin doliyi ispb ¢ 1 | ur un
° n ¢pdatalaracy ° oboyinb- evr i | i r

kokil 18. G° z 4 m k imertalblori (1-1V): 1-a r abegm2g ° z
govudag® govu] agapkeel, I|5todu gat 6-pigment
g a, 7-@& a m gordp, &sklerapordpsi, 9-gorni gat

G ° zxaricdon phab edbn pordolor (d a mavp skierg
me z o d e rhneasraérd k @dir.® & m a porbbézorif gan
d a ma il zangi®olub, g ° g4 d a | ,skledaéso gg°rz ¢ n
skeletiolub, b ¢ | | Um 4pfi o toHIKDK ivb g © z ffaf
gorni hisssini bmblp gotirir .G © godbhinin niskoton g a lolam
daxiliq ag % z gploeok torlu g a t, Baaikaxarici q a isD@Ig-
mentli pordoyp - e v 1Sio In iri enkkémechaldsindd torlu por-
donin h ¢ coboy B r a s ®kmidlok m gedirG ° zypdbhinin
kbnar bat EUm ¢pmidiok d i toxumadilp birlikdp g @
Z ¢ ¢ z ehissbsini-pordpsini bmolb gotirir.Q ¢, z epbrdibiilD
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gorni g a taé ma s raezatdlermah ¢ ¢ oboynrdivarlara- okil -
mpsi noticosindb b 0 Kk bmplpgolir.Bub o K § ¥ g% rkame
r as @l a&on erisindb mayeolur.S k | e daxilinébry ° a-
ma s é/n-q a yedok i @ a ma pigmentli torlu. Beldlikl b,
g zfgamr mal a kkioaesndgmezadermasp sinir toxu
ma | iak teedir. a k

G° zwnuqgat @x¢bkkobq u r u | (Byurddahts
edicih ¢ cotoylon b a K ginirt 0 X U wpaday@&gelementbri
dovar. Hissedicih ¢ c oboytarlug a txaie hisosindd olur.Hor
h ¢ comiykbnarucunda- © p orykyhps aiks i€ Kok mA kb
gékal bayeédngiBm-r° plorykk ol b atorl qat
dank eorDk, pigmentligatdat o p | Hiseeélicih ¢, c cépytarlu
pordbnin xarici q a t benoho@otirir. Buradayerlbkon dendritbrlp
siniru - | a irexnmsindn ibamt hiso daxili g a tmalb goti-
rir. Daxili gatdag © i smirini bmolp gotiron uzunsinir lifl ori vb

ar

adoton optikh i s s iy y Bkalanenorkpz yerlok | bunas alp- €

ko deyilirG° a | ma slaxihk® onk | u goffai Aok i, K+,
koyobbnzor - 1 syerlok iGr° z hpmkotini 4d w2k © ooh
pzolD tomin edir. Bu bzolblor g © z ¢ inv avp sklerayabirlok |
(kokil 19).

kokil 19. K n sga®nz ¢, enigorkosiyi: 1-sklerapordopsi, 2-qorni gat,
2-qorni q a tepitelisi 3-d a mapordp,é4-pigmentq a,t5¢ ¢ z € h
g i ,k6&irpikli cisim, 7-b ¢ I, 18tonu gat 9-s a ibkb, 10g ° D M
siniri
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Quruonurj aleldzazgreaddngat aki Kkaf
edrok,horokig °ga pagt eav &h g ia p a galbsainbé
vozilor i n k edw.@ h | afrazetdiyi mayeqgorniq ait €1 ad ér
vD g ° zggrumaqgdanqoruyurBeldlikip, b ¢ t @ mu rlagrda | &
g° bpor g a noemnénreynig u r u lod knch bag&nmmaga
rag m¢ ®lit sinifforo aidolanh ey v a g P 2 g fergli co-
hotlor dovarB a | & qglcaxmdpeniq ay &s t be¢dl&oru r
kokillidir , g © @a p a gokdarrotgaf m¢, h bont & eldragg °
z¢ohl - dog Bt € g loxrugnfdoab a kyéann | ar é nd
verlk jhor g © zgwnr £fc esnthi¢ g ° peatsil 6 0 A
1 7 Ondonokulyarg ° o) lolur.Dib b a | & g l(kambaldnbe: a
K €& ns t oy rotorokotli g © or Var.

Sudaquruday a K a y a-nol xaurgiedndy a xiknék i kK a f
edib. Ba | & q folr alaeaq bunlardagorni gatg a b ar € qd é
b ¢ | |iki torofirg a b a°rr@sepsiisbniskotony a landén-
zaf or mas.ehd gkl k o mo dlrgikli gismsnazolp
lifl ori vasibsilp tonzimlbnir.Metamorfozdansonrahoroki g © z
gapayolaxragééd pondesii n k edildif a nVvpaoeid a
kortonkolDlordp (gekkon k n e y kbreonkolosi, bozi ay a g s é z
kortonkolp) g © @ a p a billoworokexkoffaf pordb bmplp gotirir.
Akkomodasiyakirpikli, enimoz o | azpdolérink © oyilpb & |
lurun vbziyyotinin doy i Kosi hotiepbsind tonzimlbnir. Qu k | a
r eg zy@a xiknék e Kk anf.Digdriom u r | a lfogli ddar d a n
raqg ° zregluksiyae t nmhi exbir q u yoxdurH e y v doya n
torzindbn vby a Kk ard &) ien a 8 dlaragonung ° midin
° | prigr¢ miftolurBay q u kb bazi ydéar 4 (e le@a a
lor® n- €& xgebp salbsinig e romdkirlA - digtoplardaya
Kayvdg ¢ h dyat torzi k e pnimpomolil ordp xarici infor-
ma s i y-aongih b anr q easisilp gobul edilir.Ypgin ki,
bu sbbobdon momolilor ¢, - ¢omokulyarg © D mr q soeiyé
yovidir.Lakin mpmplilor g u K I neslotmn ronglori zoif s e - i r
Ona g °orki, momplilor ar a s@vardrengli n°orkz dér
ronglori forglondirmoyp- odae h t i yoal cn aayrééb
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Ekippmqg.@Omea r fleaylvé nelkaobamma pted ¢ r
VD m¢, v adzo rng éomlaged a r.Bl ®@manb a kyanrorof-
Ioindbe kt odegabha@phlak mk eteRgofb ak |l ay ér
(kokil 20). Ektodermalg a | € nil nakki nkaandrh®lmsindd - u
xur kimi olur, sonraisb qovuqformasa | v@ x ¢ s kasalvast
tosilp xariclp blagoipnir.c mblbgol me K D¢ onv u | xancid a
plagolbnbn kanaltezitir, govuqortahissdbn daralarag, svb alt
paylaraa y r.|éd pgaydavertikal soth ¢ 2 bir-birinos © pnin,
daxildon isp birlokorok, kbnarhisolorby a r @ maidoamavemn
¢, cibbbbnzor gatompolp golir.] st a ygélansatosiy ar éond a i r
vi k a n abirdbia ito®irlok d ivo aval kisp (utriculuga d | an ér
(m¢ v abzoirng) &0 & u p W Bjaéy EbnodkeE X @agendg
pmplp golir. Momolil ordd bu hiso uzanaraglbiz adlananspiral
kanaEpbmolD gotirir.E K ipgm v u | & k @pjaéy aaanms
sosi doyirmi kisb (sacculug, iki kisb birlikdp isb dohliz (vestt
bulum) a d | .Babliklp, e K Dt onv u | waxid guiagvp ya
z a tabiriati n k edik.@nuni orisindd endolimfamayesiolur
vDMmy¢, v abze mipd mg a nséansenk édit.

kokil 20. On u r heyMardardadaxili qu | aijnéknée m&nd eécéel | éq
sxemi l-oval kisp, 2-4-y a r & mwid kanalfar 5-doyirmi kisp, 6

endolimfatik kanal 7-doyirmi kisbnin b 0 kK € x € (lagedg &

hissedicie k D $amsi, 9-otolitlor.
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Daxili qulage K bk mp s u | i arsiedp ¥erok 1Ak
onur j ak @&p sauddaindé nv skelegélabirint a d hie
soni bmplD gotirir.Z a fabir@nt ilp skeletlabirint aras € nydaar € q
var vb onuni orisindd perilimfa adlananmayeolur.Quru onur
] al é | skaleBabidnén b o k | perjlimfa k a n\zas$iosilp
b a klimfatik b o k | ulg birbw iIEb t bdar j a2z &d lag d ¢
labirinty u x atos@irdbd u nformnadag a oadmyirmi Kisp-
don endolimfatikaxar- € XQe | € rbdaal gél gehdalimftik
axarb a k¢ésstthinoa - é(h & k | @lanjptié g a 1).@4laa
onur j adadlilqaurl dadrielmpblagpsi yoxdur. Y ar €é-4nd a i
rovi kK a n a lbir tcundanissediciepitelisiolankk k i (ai k
pula) bmolp golir. Z a Habiréntin daxilid i v & roaepiéelinin
b ¢ t salpsinin hissetnp x ¢ s uoB vay Hissedci h ¢ coépy r
e K ip ibkoiori adlananhislordp yerlok | B k iDtokolori oval
kispdo (mpmplilordon b a K goadoyirmi kisbnin epitelisind
y a y.&lkéotiokolorinb e K iD simrinin K adlrri daxil olur.
Daxili qulagdaolane n d o | i intfismndp & o x rhigdarda
d a K ¢ yedpk iaBodbnin voziyyotinin doy i Kpsi éndolimfa
n évmziyyotini doy i K d/b & K ip tokolorinin hissedci t & k
C ¢kilg € c € .oBeladikhpgilbtidaio n u r | ael kéid bamgéamn &
m¢ v abzoirngfam @k s idadeaxxe&erye r

Quruo nur j alzea dabiréétin wh aokkpblpok msin-
don b a K spsasuyanishoton pis yayanatmosferm ¢, h i otgp- n d
buledici aparata® t ¢pk #n- ¢plavb his®, ypni orta qulaq
pmblp golir. Ortaqulagvp ya tobil b o K | buaj | ué oplarebr- d a
rincic ¢gblsomby a r € @pg in kogindombmplp golir vDi B
risi havailpdolur. EK ipk mnp s UD® a $a&y ka syerimkdna
bubok by §»k lilopirlok IAf &2z k |ilo folil b o kK
| ujauw as ékned ¥eddax borusua d | .@hilebro Kk | -uj un
daxarici divar nazikibk ivo tobil pordpsini bmplp gotirir. B a |- € g
larda-bnp q © v s gxrkpilpD birlok dohd i | @9 ¢ 51t
elementi (hiomandibular) qulag s ¢ t u n(caHi)uadlanan
(stape$s ¢ m¢pyEp gotirir.Bus ¢ mipldid b o K |1 wrfsior
dp bir torofdbn e kK iDk anp s u,ldigbsté&ofiden isp tobil por-
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dosinb s © pnik.Tobil b o k | horjiirus ¢ m gtkr a f géenAdi ak
Ionir vbo sos d a | | atbbd poadosiadon e Kk Dk mp sul as ér
°t ¢ Egimpkmp s ulda sviehit 8o K |sahpsindbz ar | é
pordp koklindb g a pb@val poncorpa d | .Betdléklm, tobil por-
dosi xaricabn gobul etdiyi sbsidaxilig u | & § gQ@rtgqulag
daplavbs ¢ muyik, karicie kK ipyolmunvbqulags ey vaneén é
pmplb goimpsi momolilor ¢, - gbaiyyovidir.
Qoxuor g.@Oma r h @y & a goxueorr &it; & &€ enn
torofindb e Kkt o d e g mh B @ hkank ma k ediba don
radanbir godor daxilp k eprbk, qoxu- u X u Kpunomaypt qoxu
kispsini bmplp gotirir . Qoxu kispsinin epitelisi hissedicih ¢ ¢ e y
rolorlp © r t @ur yp goxu siniri ilp blagod a r.Q@orurkisosi
kollpnin © nhissi ilp birlok miskeletkapsulailp® r t ¢.1 ¢ d ¢ r
Qoxu kispsinin hissedicisothi m ¢,okkpb b ¢, k pgirkompl b gol-
mpsih e s ade@kmong vbm ¢,0kkoblok 1 r
Doy i r mi a] & ¢oxekisobon hirlakorok vahid kisp
for mad @galano nur jJ a lfogli aaragba dolikl o
xaricoa - @lnairr | ad @& rsiaifléréndp goxukisplori ¢ ¢ t
olub, ¢ ¢xarici burundolikl ori vasipsilp otraf m ¢, ho piagplb-
nir.Bozi b a | €& dhibr &ir ddlik dori arakosnp ilp iki hisDyb
a y r.Subigtorofdon goxu kispsinb daxil olur, pks torofdon isb
xarico - € xKekri ooog, f ¢\ lpppcog, zogli b al € qgbxa r d a
kisplpori xarici burun dolikl pori vasipsilp ptraf m ¢, o, daxili
burundolikl ori (xoanalay vasibsilba ] B a Kk | wa]- LEHca r
nalaratmosfertonof f Jlsolagodarompblpgdl mi kK di r
Atmosfertonof f ¢pbsvg.gurumy, bk & -Dkip blagpdar
olaragtonof f-goguo r q fa @ © maxharigi bugun dolikl orin-
don goxu kisplorinp daxil olan havaxoanalardark eorbk a ] € z
b o k| yqradandrtdoyp vb a ] oriorp k e - Bumunlapla-
godarolaraq sudaquruday a K a y aqoxulaspsidoaof f vps
goxu hisssinb a y r.eoiofé fr Qissosi epiteli il b, qoxu hissi
goxuhissedicih ¢ cotoypP r t .Qdxighrsosinin epitelisind
gat Ipmoip@goimpsih e s a $al® g a mmirBélb g e rom- K |
mp, yoni goxu hisonind i f er enguiu@asiuy § aé €l ar
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(amniotlarda olur vb mobmplilordo daha- o » ¢ Dkkoblok i r
Qoxuk apsulda syam @rk & & eskelett dmolori qo-

xu kispsinin horizontal - & x & ngt- & tlagag @zifosi d a-k &
y éBu hisdpb m ¢, sqil olaraqs ¢ mexkkmigedirvb qoxu cha

| € q q udadlapdrtassléri bmolp gotirir.

Burunb o k | u Kauiah divarla rilé blagpdars ¢ mrg n
lordoomplpgol mipmbcbh a | € gedpwrdnla € 1 wejsgon u
xuvpalttonof f Rssolorinba y éQruékrl lundand a K lopa
run b o k | dohjizinin © n ¢pbngdxu bhomiyyoti olmayan bir
¢cb al & gégda dmalg gelir.Bu hiso burunb o]l u daail
ol miu & v &indir vbD r ¢ Dtlu $ a x |.Morypl ordp -bnb
cb a |l é gécsar epitpli@lp® r t qlub, ¢pnDs ¢ M¢ilp Qa-
god a r.Buingb a | € gédpwruneokobir s ¢ myikld bla-
godar olur.Qoxubilmp gabiliyyoti y a xi knék ie k atieywan
lardaburuncb a | & q cgar | ogg8) aur.Daxili burun ¢cba
| € g gluad ra@a gzdolan vb reduksiyae t nmmpmplil brin
(primatlaf) goxubilmosi zoifdir.

Quruonur | al godtu&ispEnn &k & S bIIS hisosi
f or maYakobserio r q adlaré@arhisoni bomplp gotirir. Sw-
daquruday a Kk a y aqoxu kispsinim a Kk avp @axili hiso-
sindb X ¢ s u 8 x anolb glir.S ¢ rogonn Yakobsonor qan é
goxu kispsindbn a y r ¥IX & rs kagalvasibsiiba ] ébp k | u
] u rbaok iOnunvozifosi a ] € plahgemin goxusunu hiss
etmokdir. Bu organ kortbnkolplordp vp ilanlarday a xiknék i k a f
edi,t € s b a jtimdaldarddoau K | eenbrienali n k d R-& f
r ¢ mg® r ¢ sorraitir. Momolilordo Yakobsonor qg@g ér
daglabhab o | u n engb@rular koklindo bomolp golir vb goxu
or gamaén @mpod eMomolilor ¢, - dHuruns ¢ m vy g€
] €r dayalgnézooli burunsbciyyovidir.Bbzi mpmolil brin
pzolDli burnu m ¢ pkkoblokorok xortum f o r m gys e2 oméarK
donuzlarvofilor)a |. & r

Quruonurj algedub o & h d ppitelisuanr ad ak é
h ¢ cokoynrvp vozilorin i f rvasipslp nom, selikli pordp ki-

mi olur.Sudaquruday a Kk a 'y avbp $ @ mn¢bralp vozilor xa
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ricdobn ¢, s O, ddwildon isb qoxukispsinin alt hisosind yerlok i r
Mpomplilordb d a | éyerlek gn ibkvozilordon b a K louaun ki-
sbsinin bs a S exarecdon burun dohlizinb a - € iri apzi dp
var.

Dadbilmpo r q.8Bn@r q eompzEimitiv f o r nidexidbé
lamisd - i s i om eoklikdb olur.Lamisd cisimciklorinin kpnar
t umur chuagll éagll@éalraayd baérjéc & @rindprag é z
bo k | u } wdiagtayem borusundabpzi b al € g¢lzegr d a
lordp vb dorinin b a Kk replayblorindd yerlok | Kk i ooof, £ ¢ s | ¢
bal é gdsadagérnday a Kk a y adadt a m@&mn cancaqd ar €
burunvba] 8o Kk | u,jgalama@ mu r | aidpai éw&h u
] undilm ¢ mindbvbu d | &ja&nd a nyedoc i®adpa
goxuor qlaahisgo r q a n | frgliéolardgy @ | kiné z
yovi g € ¢ eogblul adir.&

HozmsistemiBa] er smegemidoderdifi@s éneéer
rensi ios in alxeakfl.BAtgdermag ath &) € ryala] én
n éazj b g ¢ omolb goion © nvb arxanahiyosininf or ma |l a kK
ma s éinkdtaedir.@olkomp kisDlori b a | € r°srai§gos&imb
(udlag nahiypsindd) omolp golir.Ud | a’fregnmd &b K| uj u
f or maBlag kea emxaljisosininaltd i vumuénur-j al é
I ar &@ovuhaoklindp b ¢ korgkl sidik kispsini, sudaquruda
yakayaamar d fgetkimd 8 m rpdsn sidik kispsinp
b a k | =emjveaembrions - goaiyyovi olanallantoisipmb-

Ip gotirir.B a J € r ldoaka @dlananarxa hisosinb embrional
bo°kraxardda@dm®ur ] al @ x akodka® m¢r | ¢ Kk
galaecaqs ¢ m¢ & I, € apdspayypEnaD sidik-cinsiyyot
yolubaj ér g q.& & B a dnwmijohl ordo embriond °©-v

r ¢ moxsuskloakasonradaranaldoliyp vp sidik-cinsiyyot si-
nusunaa y r. B & g € r gplsojipdomkloakayagpdor olan his-

sosi bsl hozm o r q lmi ékmillokorok, morfolojig u r ul u K u n
vDf u n k s igy’misr-8inndon forglonon hisolorbb © | ¢ n ¢ r
° nod o x gepiteliile® r t yerolg borusy ondansonrage

n iR Mj vezili vb tok q adpitelsi olan mpdp, sonraisp bpsl

baj éyedoaiBraj € pyslikl oy omplp gotirorbk nazik vb
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yojhha] eayafdbani é rysog dulag eéarsaggé nd a
kor - & x emmlb golir.Mi n o q asl¢esirfi@e vo i k i poog r t
f ¢ dblad € dplad @ & mor pdeeoldu | kimi, kirpikli epr
teliilD® r t ¢.Budabyuday a Kk a y abnal jaérréshezi € n € n
hisosind kirpikli epiteli® r t ¢ ygeéan ¢Eugs @ megilir.

On u r j alpzelsistamél b blagodar vozilprdbn ibarmt
X ¢ S sissempmplp golir: quruo nur | a lagléatrdégm &€ m
cok vozilori, b a ] € rosrasfpsindiri gqaraciyr, bir n ephis-
sbdbn ibammt modba | vbzebelblorindondir.Bozib al e gl a E € n
s a] €@ miaisosind vozili kor - € x € fpilodkl -aérx é)nt €l a
i nk ed.®8dindanbak qadi r -okapatdeag] @am d.
rendankor- & x kémm ¢ 2owg o v U jnk edkjlaZ ogov uj u
hidrostatikorganolub, s ¢ m¢ lix & I¢ € g lo & égmiyyp-
vidir.Poncog, zogi vbi k i popg, f tlsd | ¢ € geloa doduau
onur ] aluéd | asapeehisdsinind i varcgnaxaént él e
pmplpgolorok a - iorporob a kK | ®enr] € ¢

Onurhayean] damgmlitqur ul uMg¢ udur
asirdoy i r mi a] a&jz d&oiyil cam gomad] & 2 yedok | r
S o nroankuér | ayemilt art o’ ol edbn, bozilorindd
isb onunmexanikidoy iilmepsini tomin edbn vb ¢, &indb d i DK |
yerlpbkon - pnolor bmolp golir A j  &ldtiyi, adbton, dori g a t vpa r &
ya dodaglarlabhab olunur.Dodaglara n - napapolil ordp pzol Dli
g ur u lvo koiokotli, galan siniflorp aid heyvanlardaisp
horokptsiz olur.Bozi o n u rlagrdadodaglain n k etwigtf € s b a
] al qu kK Ika ro arkodiiler).B a | € gvp asudaharuda
yakayaajl @o dhbuij;,sadiuwnakilénmés as énda
(@l t)eyerlkan s ¢ me,kyla n| sordeanmgvoganadvar é
s ¢ my kok k edirSudaquruday ayamlardaaj @ o Kk - uj u
nun ° ntorofinb xoanalara - éAmmatlarda ikinci d a maj én
pmolb goimpsiilpba j B @ K |iki hisoyp b °© | ¢ g shisosi
tonof f ypsya burunudlagyolu, alt hisssia] &b kK | u.j
Kk i dia ma pmelmgomosinin ilk morholbsia & b o K |-
nun® n ¢pivmy a n | ajrfésmopysotdog a t |i enrkdkik a f €
mi b a k |.Ba ngadlar kortonkolpdo vb q u K | d a cha jlké n

udur
uj u
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morholpsi olub, x 0 a n il gedor € Dribk burunudlagyolunu

aj &z k| u]j awdaaka rtimsahlardavbp mbobmolil brdbp
damaqq a t birabiri @D birlok ivbs ¢ mgik dbi Kkt il ak é
tambir arakosn (ikinci d a m poneD gotirir .

Onurj abpbadxké njacih irksiyadak €y an
orqganlardard i bk dil vboa ] éuguvoziloridir.Di kifi nki kaf &
a] é Zoliran birlok d ¢i toxuma hisosindbn daxil o | mu K
entodermalj a | & nkima lx ana |.Ba g & ik € ndkuwdakimma
lordp, s ¢, mndprdp vo mpomolilordb b ¢, t -° évx fermadaolub,
dilk® psila d | &obélr © ndohd iDKil n k edit. A & K
| uj udibmdp dil yerlok iDilin pnsadf o r migseralske
letin © nelementi¢, mindoki selikli pordo g a t € ibaibtin
Quruo nur J a ldéid xa¢ séorsdsai n k edik. difin se
likli pordosi ¢ mindbvba] € p K | uf u n a dadbilnba
h ¢ coboy yerlok iSudaquruday a kamlaydanb a k | abyzar aq
t ¢onnur | atl ¢edokarpaitbrai n k edk. 8d vozilorin if-
ra@ge pok)raj © b Kk | u peliki porabsini qurumaqgdan
m¢, h afedirZhomipknbom s a x ), ygmé ir s | @pdoaun
udul masé@ankEBoridérmaat apol wozilori zohor
vozilorinD- e v Bozilsudaquruday a K a y asng mdpia, n
g u K | v m@mnolil orin dilinin y a p € kogl anmalesai dilp
y a p € K nicmi edirdMomolilorin aj] o k| uj- wxd al
migdardaolanx & rselilavozilorindon b a K lgjran ep-dahairi
t ¢ pok vozlori doi n k iedirédfi |, d 1 t @ rorpa kv €
g u | a qvpzeor).domolilordd t ¢ poygimr torkibindo karbo
hi dr pat aafémenthrin ompolb goimpsi hozm prosesi
nnaj Bak | ujbwrkd aanomirsedin é

Udlag tonof f @rg a n lilmptagpli olurBa | € qutlar € n
] é gosDMDy ar eéa-l éureédd nur | a lud@ll afisema
gér vy aawioeivbbuy a rag qoriorp blagoli olur.Ona
g °ordb udlag hozm borusununtonof f B ¢ bsima d | .aUd-é r
lagdan sonra yem borusuba Kk | .@nu@u z u n Imy jelif
onur j afbrgilolar vod/emi modoyp® t phkfrun k sy as é
d a K.Blgdebra j € rgseadm aarhigpsiolub,o n u rhHeya | é
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v a n | gadalaamax ¢ s ubE vppogonf o r mans ;exhtle-n

yi ilp plagodar forglpnir.Hozm prosesiin b a Kk | a nmpdps € n a
nint umig hisobob olurOnur heal & a rbdzirmdd n
(doyi rmi aapetP ebiakiopéf fagos\pgil grup

S ¢ m¢tkd I @agy radpdpgoxdur.

Mpdb b aj € rksea-Qirarur ] abal ar¢ed réd
hisodbn ibarmt olur: nazikb aj 6y s plman] 6d glmagf € r
saqNazikb a J € gasaziprap mpdpa | vozanin axataréa - &
lan © nhisosi onikibarmagh aj éa & la.djazielb aj ér saql
yojla] éarsag@nrbdg eédaslalorbaj égs aq
r omordob a Kk | &adfy ¢ ¢ K | az noeb@d - a r ,pnanm-
lilorin Dksoriyyotindp isb y a xi Knék ie kK andbziyyptdp olur.

Yoj] ba] ég°oklig0,d ¢lza] ékealiciba] ér sagq
kloakayavbyam ¢, sgil analdoliklpxaricoa - € | e r

Qaraciyr bodon b 0o Kk | u Tnndmna&taybsindd yeriok | r
hocma iridir, y € ] ¢ aikndpeya - o x a ynrh ¢ekkob vozi-
dir. Embriogenezdbuorganb a j € rkera g & ekmit irkis &

K a fba Kk L.Kanyké ridka mhpehmlolorindd b u d a g | ajnan® k
koklindp olur, i brisinb todricon mezenximavb gand a mar | ar €
ke -, mgpkkpblok | kr¢ptplb © y ¢ty qpMilik voziyp- e vir i | i r
For maey¥v dodod h o r ma saésnédNashd®lIr - s ¢ n

g °oibtidaionur | ab @&l gsgdagomday a Kk aygan | ar
raciyori ali o n u r ] anisbeton aridiraQaraciyor h ¢ c ooy r

aras € nkdpallyarlar toru yerlok | bunlargaraciyor y ol |,ar € n é
dahasonraisp birlokorok garaciyr a x a pn@lp gotirir. Qara

ciyorin a x a rkbra rée& kimit° akisosi ilb g u r t¥aki-€ r
sosindon - € xaaam® da x aardd amné@zikb aj é rbsaak] € n

| a nhisesinpa - eéM ¢kkob q u r u buwezilonganizma

m¢ ®lit funksiyad a k:éy 8énodo k bsmineyt r a,l | akd
yaj] pbaréeal anmas ébdhpeéidsadjjeacela ec€d i
ma s & n évd s. @araciyr g a toizloyir, organizma kar-
bohidratla éerh t | glikagenim @ | @ ez gm o p |, mag € r
dolorinp a r - a | natinpsmabsdr@ol b golon indol,fenol,skatol

kimi zororli maddlorin e y t r a,lhotaesikiginévp sidik tur-
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K u s ubmoipgoimpsindbi K t edirva &« Mpdoa | vbzegara
ciyrinyané bdp érbsrappé ® x € n tiénskéietidaaln
nazikb aj & rbsaak]| eapagsidry € | wmyap a yqlre

| uwrlzoy e v Buvbzinin a x agaraciyr a x &imieoniki-
barmagb aj € mas &@flodpa | vbze- om¢ h ¢prmganolub,

z ¢ | atbslr edn &ipsin, k ar b o h ipdarr a tadnaay#da n
yaj lpanmr é mlipazgva s. fermentbr ifraz edir On u r | a
| €| burvmtiain g u r u éyni deyildir.K b t grapkarndamp-

doa | vbzenishoton primitivdir.Mpdoa | vbzemi n o qvaiki€ n
c ¢conot f cmll € gl aajr &dnsvaa yedlor doals ¢ m¢ k

I & al é dobzigimd® e r pdydardanibamt o | d thalda
mompli heyvanlardam ¢,okkob q u r u loluriMbdoa | ¥pz
daxili sekresiyaspzisi kimi dp phomiyyotlidir.Onunt o X u ma s &€ n
da clangerhansa d a ¢ € gdll 88bmlor bmplp golir, onun
h¢coby® zn or mo (nsuanrvigq | ¢ k)abag or nmana a
daxil edirvb organizma karbohidraim ¢, b asini tonzimlpyir.

l zog ov bjay é rbela ¢ » ekimt i énskeederok, f
hidrostatikfunksiyad a k.€syseég m¢ ball & qbbzaprinaitiv
n ° orindd ¢, z oy o v uenlrional voziyyotini s a x |, yoiyi € r
° mrbgyub aj € roacgioplurda - goguqlula), bozilorindd
isbbaj éroagp gl v ¢ zomg o v ugjaup a(qm& p ol €
vuglulan. | z og o v wWdxili qulaglam ¢, ®lit formadaolagpli
olub, qovugqdabmplp goilon doy i k i gkul li@yfi gBoz v at é q
| ag @mg o v wavotonof f @ s qlanm dofoaliyyot g © s t
rir.

Tonof f gigemi Tonof f gigemiibtidaix or da] €1l ar
ilk suonur j al ullhgdaockmadsomolordon ibamtdir.
Embrionunilk morholosindb u d | eeft@dermald i v a bie nd a
C ¢kisp kimi xarico torof - € xbacghkpgwolb n | @aé@ ke s énd
xariccbn daxilp d o | gatlananektodermalb ¢ Koglxbirlok i b
d e K vplci¢gplsbmp y a r @mple gotirir, sonraisb xaridb
plagolbnbn visseralgplsompkisplorif or mal ak ér

Embrionald © wrgolsomb y a r € q |porabio @oimésn
b ¢ toghnu r J ¢éa-l gadiygovidir, lakins o n i an Kk ékisa f
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onur j algésona @ a d anbl@gotidr, quruonur-J al é
| ar ésmrddaksiyaedirK bt o dar | agblsorholari réen
K e yoomdolbgol myvigseraly a r & qriakesmoirmin selikli
pordosindbn i n k edirdDby i r mi a ] gelsorho@ri daxilié n
vD xarici dolikl oro malik daimvi, simmetrik visseralkisp for-
ma | eQidlsdmblor homin Kisblorin entodermatl i v a selikn € n
li pordosindd meridionalgatlarf o r mais @ k dda &8fa |- € g
| a mgosomplori y a r € cektodlerngad i v a sedikii pbrab-
don | © nciklor koklindbD f or maBuna g éordoy i r mi aj € z
| e | golsprapiori entodermaimpn di (entobranchiatq b a | € q
| a roismmblori isb ektodermalmbn di (ectobranchiatyq he-
sabedilir.

Sudaquruday a Kk a y asn¢oraforhelmsindd daxili vb
xarici golsomplor i n k iedird P rog u y r umetamarfozu
b averdikd golsomplor a J @riorkp pvoz olur.A J coilpbyudla
] éona rnéhnpsindb, a x € rgason ¢ a r satpsidon inki-
K aellircslquruonur J a l(a@mhictlajé g @& & yknmbrn
holosindb nbzorb - ar EolsDMDY ar € pa r € d mjr en@a s
g é sng tdp itir.Ud | aq a@&rmahmpsindon nov- & or ma |
tok hispa y r. 8dnr@abu hisoi n k edarmk fonof f ypkinu
(q e r,ttréxeyg, onunucundaolanc ¢-té x € st ad | oa ry
lori pomolp gotirir. A ] coilpgin daxili sothi m ¢,bkkpb arakosmp-
lor vb qatlar vasibsilp onunb o Kk | uX éurhdksalorba y €ér € r
A] coilogin daxili sothinin b © y sipeyni vaxtdad © gofp-
sinin bmblp goimpsini, tonof f ¢ ieteneivbk msini tomin edir.
cslquruonur jJ a ltoacf & & @ & d @knéllokemsi dori-
nnm° ok gorni © r blg y r gshilmdoolagpd ar. ABt i dai
quru onur j al &jl aiemalné g¢ zamgéorv uj un a
0 X K aKykéi moog, f ¢ oeifl, godim poncog, zogjilorin vb - 0- X
¢ zogilor i npoga@awmu] u i ki duadnhear] a&lné-dgéarr éwr
yosi ilb Dlagoli olur.Belb¢, zow o v u ] u n a Dsomb@rteé n c é
rn yal amtéi rgiarn, g¢gs ooyoqaa ydBaldilgoaqura ¢ r
onurj al élpdor @om & etibadjucdilya] én ppiar € n
ilpblagpd ar ol an i ki kameral e qovugqgl al

e
e
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GA] coilbgeo n u r | atdk & lme, rb @kndoip bozi ba
| eaqgla(i k i boog, f gos, + @ k eld pg) bmplp golib. Lakin,
bal & dguoarrgéalanodonof f g sgbbne k s EyaxsEd ér
Sudaquruday a K a y aan | cdorygayad i v, gninlitié vb
assimmetrikg u r u lolubkikinei dorpcoli bhomiyyptp malik-
dir.Bu, sudaquruday a k a y awmriltpabir &€ £ s iptengiviiyi
ilD izah edilp bilor.Aj coi kysblorinin d i v as | mOJo& K a
y &irsplorin morkozi hisosini tonof f y ¢ | tokakredir. Bozi
s ¢ mndpnn a | oriory sudaquruday a Kk a y amll cdakifdua
mi, primitiv formadaq a |yenrsad h ¢ cowiyqru r u ldiu K | u
varlaramalik kisplpordir.Lakin s ¢, mordpmn oksor n © v ¢ @ n
ciyorlorindo onu bir n ep-hisoyp a y € iri aym dorin arakos-
mplor i n k ieddr,anf ¢ okkob tonof f yoki bmolp golir. Bozi
s ¢ mrdprip (t € B v timsahlarda m ¢,0kkpb arakosnolor
sistemidahadorinb k eordk, g u K | vampaohlorin a | orip-y
rnnoo x ksagror gkilli formaa |.Guruo nur | a laleforar é n é
ma | a rag nodoan daxilindd tonof f y ¢ | Haha- & do-
rinlokorok m ¢, ®lit vb m ¢ bkkpbb bronxlarsistemiomol b gotirir .
Quruonur j altedf & g 8 g d & Itoamilléknmsi n
tonof f @ k tpés éokabpd a r.Qu@aquruday a Kk ay atorl ar d e
nof f @ k& je-adtagb o k | u fikinm dhonokoti ilp tonzim-
IonirAj] adlagb o k | u jdibi rendkdp hava burun dolik -
lorindon i briyp sorulurvp burundoliklori tezq a p Bua véaxt
bodbn pzolplorinin tbzyigi noticosindd a | oriorgb olan hava
g € r doliyindpn a | -adtagb o k | utplominvab ur aata k é
mosferh a v ibbgy @ r.@ & € édhavaaq] -adiaq dibinin galx-
ma s@icosind a J oriorp k e - Ammiotlardatonof f g Kt &
d © gofosinin m¢, bzbm y € J-a@ ¢ € b ihmaoezémipbnir. Bu
prosesq u K | @ahadaam ¢ bkkoblok | vb u - ml@ plagodar
intensivmaddior m¢, b asini tomin ed bilocok morfoloji uy-
] un | a xompkp goEnosilo noticolonir (ikigat tonof )¢, s
Qan-damar sistemi On u r | ablu sste@ikDlEosizIor-
doo | d kiniwg a p a, lypaidja@ hom i pidamarlari orisindd
horokot edirQand a ma r | dai r vasayagolp lifl orindon vb
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nazik daxili endotelpordodon ibamtdir.O, toxuma mayesiilp

gana r a sraaddloan m¢ b agini tbmin edon bioloji mem

br anBd g ¢ s ubs yoy gisteming a pwdamarxXzar én
susig u r u b U margarizma ¢, -daxili m ¢, homoip gotirir:

h ¢ coelakii m¢ htotx u ma |l eg AvDgasmm@¢ h.Betpi

g u r udrgamzmin otraf m¢ h kofaitini vb °© z ¢ ndaxili
vDziyyotini | a zgaldikdpdpy | K dsinorinmkanverir.

Tok a mpd a p gamkdamarsistemininvb onunlaplago-
darolana - éntfa sistemininomblp goimpsi m¢, h ¢fimmloji
uyjunl akmader

| Dyin bmplp golmosi g a ndamarlardahorokotini tomin
edir. | bk g a raéonr t agseérmm exrlhisosi kimi i n ki kaf a
b a Kk |. @Ghyndsashisosinix ¢ sq i u enimz lod ezoy | €
Ipq a(midkard tok k edit.Bu q a tdaxilindbtok q ayt al &t €
dotel (endokard, ¢ =indD isp birlok d | toxumaq a {péri-
kard) yerlok iOm u r | a bn&ddarud au I, kdbyirmia-

] €zl @lad redyd kair kdeam egonidil geud| éar(gticuan)q

vD bir mpdpcikdbn (ventriculug ibamtdir.Sona kheyvanlarda

¢ Dk m ¢ okkoblok iSudaquruda y a kK a 'y a 8 |, @mpann

ooy ¢ - k a m@krgau |éa, gicnéodpeik), g u K | v m@ n
molilorin ¢ oyid © r d k a m&irqaull éa,difgomédocik).

M¢ lif onur j alogihn amadmiur ul uxsgu nd a
rokkoblokmbk a me r a dog v & eDk [E & KkofheDt DD
lorin do bomblb gpimpsinb sbbob 0 | mu .Bozilbral é qd@ar d a
] er dagcel] eelvaka;,gr ¢ damoigbr,i k i poog, f gos) | ¢ |
vD sudaquruday a K a y agmying® rridsasindb d © ypg b
pzolDli g u r u lartemyd konusupmolp golir . Arteriya konusu
enimz o | azpddoa ibamt olub, aortak © kpdhra kK | a&emirj € ¢
vD buradararteriyalara y r.2d e & dozilormdd (osls ¢ m¢ k
| prdib) arteriyakonusunurovozinb aortas o | a mmalf galir.
Onund i v sayamolpdon ibamtdir vb ritmik d © y Dsi yox-
dur (d a mag eemn wihisosidir). B a | é g¢l manrqdlag
c €] danzalmssind, sudaquruday a K a y aisn$ adu-d a
| a g chenjirehisosind vena- i b {sinysvenosuy bmbplp
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golib.Na z i k doukismsr g mmlordon ancaghatteriyadaga
| etok a mp Y & ik Pillodp olan heyvanlardaeduksiyaedir.
| Dkdb g a negmistiganotdp horokotini klapanlarvp bu kimi
morfoloji uy J u n | aoxnzmdpyird/re n a | qaurl éancpr € | a
godor maili voziyyotdp daxil o | m &osyaxud buradax ¢ s u S i
k|l apayelibmmsiégru | a q @ @ oqge@ym(venalara ga
y € t magsaérnkaeris Belp idapanlarg, oyink a meraaal ar é
s é nddhgarQu | a g ooeogik ar a s yerpbkbraatrioven
trikulyar dolikl or selikli klapanlaramalikdirvbga n @ R ma s é n a
istiganot verir.Arteriya konusunda(modociklp arteriyak ° k ¢
n¢mak | abrh épe & bf- o rkiklapbndaryerlok ivoga
n ehorokotinin tonzimlbnmpsindbi K t edir. a k

| Dkdbn bodpbnb gan aparandamarlararteriyg bodbndbn
¢, byD gan gotiron damarlarisp venalarad| Ané€er i yal a
X é rdavarlaraa y r € kapillyas kgbokp bmol D gotiron hissi
m¢, xlif organlardan- € xvenmak a p i | lily krlokl iBozi €
venalarkapillyarlaraa y r v@® yegidon venad a ma rbelokd a
Belp hallar venagan sistemia d | dgaracnpr q a [sigtem
b °pkrg a sistemivbp s).; okdon © o d o] artariyak © k ¢
(q a raéormr )t- &xé&venazqana p aBu damardamplsomp
aralosnolori istiganotindp ¢ ¢arteriyalar(aortaq © wg & y-r &
larag udlagnahiybsini phatb edir.Bunlar gotirici venalarvp - -
X a r adterigalaraa y r.€ 8 e aartexigakarbela or k &tk &
rinba - @urédanb a k€ @yuxua r t e r a yyradalaagsn
bela or t a s.@niriei vD- € X alraén@& rmiaq degse é
ralq ° o migdar e mwaj aubb al é galbm, @7ac & t
d ¢S 0 n radekiyaq ° wrsgblsomplordp kapilyarlar toru va
sitpsilp bir-birini bvbz edorok indicb dediyimiz gotirici vD- €-x a
r egoisompart er i ygyal@u@emar J | arterya é nd a
g° wmih® nodiki ¢ ¢ t ¢ K e yknmorholplorindd reduk
siyaedir.lll ¢ ¢atteriyaq ° v, adgon, bela o r i palaqssi ol-
mayanyuxu ar t e r i omeld gatiriré Kp&onkolplordp vb
ilanlardayuxua r t er i pehd aarr tleesa@ionalplagpsi
X ¢ S axar(ductuscaroticug vasibsilb s a x .Na & &olsp-
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mpar t er aostaa|® abrmd verir.Bu q © wrssudaquruda
yakayav$ g ongbmp c ¢simmetrikolur, g u Kk | solr d a
g ° wesluksiyaedir vb ancags aq ° \g< | nemolil ordp isD
s ag ° vesluksiyaedirvb solq ° @ V& garteriyaq © v s ¢
b ¢ tggrno nur | a lite. Qaymdusutlagquruday a K a 'y a n
lardabu q ° wrg Ibhomiyyotsiz g a | v@ajVEcC ¢ © worsbél
a or tipolagani kbsorok, a ] oriay t er ivgriaBug P & B €
lorin bela o r tip&mbéianal blagosi bozi 0 n u r Heyadnlarda
(quyruglu sudaquruday a Kk a y, hattdriy@t € s b pljotall ar
(a-éeq ara»x«&mie b Vié x gttejiyaq °© wrsgu-
ruonur j alyextuar é nda

Doyi r mi ajvblzd leé @lka megnf glsd l¢e ql ar
dan b a ¥ gamdamarsistemibir d °© v r ailmadtairn ¢ okdp
hom i benozganolur.Belb ganmpdocikdon golsomplbrb gecbr-
kon oradaoksigenb zonginlok iQolsobmblordbn gqolsbmp arterk
yaliar € xganmbelaor t a8 p ha@adanm¢ v adai g
marlarlab ¢ tnbodonp p a y |.Badonébn venoz gan venalarla
coyD (q ul a)ycaey ekdkéiooog, f ¢ s ad |; € qatmasfed a
tonof f dlsolagpdarolaragikinci gand © v r abnaéknl éam | € c é
yulur.

Quruonur ] alqgdldonaorg@nrdchana r | dayri ékni €l n
mbsi noticosindd bozilorindd bir-biri ilbg a r éswdagurudaya
K ay asd anpm, bozilorindbisbtamama y r &luarinm r
molil or) iki gand © v rorepip @olir K i -gankl © v rs aamipgb-
cikdon b a K | aajy &ltrgon k eodk, solq u | a qErgtdar ér
B° yd % v sobmpdocikdonb a k | bagytégdonbgana par € r
bodondonisbs aju | aga § BaA|u !l a @ ¢ @foyar
terialgangolir,s ag u | a exbadpndon venozgandaxil olur.

Sudaquruday a K a y adoriltmoof € gve @] @ D k | U
j unudn v argéamasatoton oksigenbk msi noticosindd
sbyins ag ul a g daxij olamcan bir gpdor g a r ®lur.é g
Qu |l a q c larbktipesréére honeesimod qan mpdociyb ke-
- IModocikdp g a t | oa rmeaaedyakonusununs atprofdp
yerlok msi vD buradand a ma r & A r@ars € m U woi
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g a npeany | a ntomaimlinModociyin s atprofinbDt © k ¢ |

m ¢, ¥D oksigeniazolangang mu @i oiay t ervagmbal ar é
siib aj ooy vb dori ar t e rvasipdls @oriyd apar

€ |.| éokdoki g a r gak<s ayp solaortaq °© wrsvhsiDsilD bp-

donb a x. ®ksigenb niskotbn zonginganyuxua r t ervay al ar
sitosilbb a gedlir.

Quruo nu r j a lvenh astemipésociyyovidir. Arxa
ptraf v e n al Cayyireg a gigeminj tok g a rve daxili or-
ganlarv e n a(homa doéb ° kv e n g taeaciy@in q a Bi®
temini bmplD gotirir.Sonraciyor v e n lensi @enasinusunada
xil olur. Bodonin © riorofindp, b a kK @emazgangotiron vidaci
venalar © rotraflardangolon k © r p ¢ cvenklarVyp tdogidon
nistoton oksigenligangotiron dori v e n abirlexri ®rb o we-

n a on®lD gotirir, 0 davenasinusunaa - €A jécoilpgdon ok-
sigenb zbngin gangotiron a J oivye n ab iarr &a quag

Cc € pidok 1 B° r ¢ n Kimi,ysydaquruday a Kk ay agant ar
damarsistemisuvb quruo n u r ] a lg@ndaanarsigerdion

ar a skéen-gasakterd a K.€e y €r

S ¢ rogJonn gandamar sisteminad bir s € yeailiklor
var. g ul a qgmg sgll doliklor vasibsilp natamamarakos-
mpli mpdociyp a - €lli érs a g byadr°érnd k a mbeattea | € d é
riyadanb a khqgaam é svénacibayi qu | a q birepq ilSa, + ¢
nonlorin aortaq © wrsvba J oriay t e r g mgdenimg, mod
- & XMidociyin s ahlisosindn venozgand a kK &y aoriary
t e r jsylhissb@ndn isparterialgand a Kk &yadortaq © v s ¢
- @ xSéarj °© vosydxua r t e wDikY a P&, cagekiyady-t €
r &.IMédociyin orta hisosindn sol aortaq ®° visgk lvay ér
¢, byin gerisirb enir, sonrao n u s §, & sowiyynsindb s ador
taq © vio irlok i bela o r t mnslcegotiér vb bodbni ganla
tomin edir.

S ¢ rogordon forgli olaraq q u k | v@ moenolil orin ki-

- ivbb° ygakd ° v rbe-birsndonay r @d ek goyid a
sol mpdociyindbn ancaqs agortag © va ¥, r € 5§ a\Jp aoj
a d sageziyalarab a k | aamifAértaq ° v & g, u bgyunca

(o]l
>
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yerlbkon bel a o r t enmle got@ir.B a kgadn yuxu arter
y a |, lamtraflaravbd ° olDlorinb gedn arteriyalara d saé z
teriyalardan daxili organlaragedn bir s & artariyalarisp (da
xili orqanlarar t e,rm¢ysamsa& f e,rmpdp, ® 8 § EVDS a
digor o r q a neynaa etnét er)bgfad ratr @agndhbar
Venasistemina b ° gk g a pistemininbir qodor reduksiyaet-
mpsi, q a rvéemn a ¢z @m s DKV e g BDDDdZ olun-
ma yob ° kg a pistemininzoif o | mep@ygovidir. Qu K | ar
¢ - dM- 0 sociyyovi blamot ¢, myin iri o | mapgnéensivi -K
IDmosidir.

Mpmbplil ordp db bir aortaq © v & Jasmmabusolqg © v s
d ¢, Bolaortag © v sog anddsageriyg bundanisbs alf © r-p ¢
c ¢ k arteiygs avypsolyuxuar t er a yraSfol&é& re- p ¢
c ¢ k artetiyaaortaq °© v soig m g eqi - € xMpmplil orin
bozilorindd solyuxu a r t e daayd ssasd€iyalardaryox, bir-
b a mataq © v sbganydr.\&ehasisteminad b ° pkig a pi®
temininreduksiyaetnosi, sol® D owe n aai@nrs a°f b o K
venailp birlok msi vb kardinalv e n a tbkao reunw e a kb-s €
miq a | rmmansoléor ¢, - Sbaiyyovidir.

Limfa sistemi Qandamar sisteminadn forgli olaraq
limfa sistemia - & ,gokuwnavbyah ¢ copyér- anayem &
hit omplp gotirir.H ¢, ¢ Bloyi rhomipklimfa vb ya h ¢ ce y r
Ior a r mayeephab edir.Qan kapillyarlarla horokot edorkobn
onun oksigenvbp q i d mdddlorlp zpongin hisosi kapilyar-
lardan- & woehr¢ c ooy phab edbn toxumamayesinibmblD
gotirir. Toxuma mayesinin bir hisosi m¢, b a dhiti¢osind
pmpolp gol mimaddlori gobul edib gandamarkapillyarlae n a
t o p |, galanBisosiisplimfak api | | kee il ar éna

Limfa sistemim ¢, ®lif diametrliimfad amar | aor é nd a
b ok | uqbastdirdimfad a ma r |i &rdéi nveatta@p
klapanlarompl b gotiron bzold lifl orindon vb birlok d i toxunoai
dan ibamtdir.Bu gatlar vb klapanlarl i mf lrnistiganotdp
horokotini tomin edir.Limfa d a ma r | peoksienalt@sesi ve-
nalaraa - dim@ard a ma r | neaksinongsnéax| d dirpfal
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tory Dsasn, doria | t &ngaigidalonur | g,lb@alf &@rda
saqd i v a ral bayingonddorindp, bzolpdp, iri gan damar
| ar eory@ym d i v a oo gbla. L i mf homoéthda
mar | péje-@at € b hoengd2zo n | agreaom milhiso-
lorinin p u | s a itpitoynia eddir. Limfa d a ma rbdyancaé
limfa vozilori yerlok iBelp vozilor momolilor ¢ - glahaspciy-
yovidir.Bu vozilordd a jgancisimciklori y a r amoeganiznp
daxil olanyad¢, n spgnrfdgositozunubmin edir.

Kf r a0z gta ndsasifré@zato r g a o | a°rgeor-
dir. B °© gkior ¢ mu renaldabirlokon - o xgd éuv k @ ma |l c é
lardanibamtdir. B °© pym tokmillok msionur h ey vvanl a
hoyat torzindon a s eldragmaddlor m¢, b agininh a nss €
viyypdp getnosilbplagpd a r. @@ u r | ail red iakke@fmemn d a
yin ¢, -morholpsi bir-birini pvbz edir. b alx® K (pronephra),
g ° pld® pk (mesonephrgs- a nba®gk (metanephros

B al® kibtidaio nur J arl ¢ékl eaysngonmbrhp-
Iosi ¢ - ¢soeiyyovidir.Onun nefridi vb ya ifrazatk anal c @€ ql 8
X ¢ S g 6 f (he&rastomlay vasibsilp bodon b o k | ua] -uénl aé r
Nef r os tgoam|kagreréon daandamarkapily ar F ar én
danibamt olank i K k\vp galxariki d a mayanma@(glomus)
ik s¢zapar.lft damaddbri gandanhomind amar | &
yumagq vasitsiibbodon b o k | sonfanefrogtomlavasibsi-
Ik anal s&aqlsaraganiso ¢ mu mié X aaxam(@re-
nerfosk anakeéennr

Kbt odar J a@&nanniryyetkinpaionur j al €l a
(amniotla) isbr ¢ K engrhmipsindb g © vl © pk bmplp golir.
Onuns ¢ zx@apar avbpgeavdikamal c énge¢okliob-é n d a
Ik mgedirBu m ¢ pkkpblok mk a n a | cuézqa nanoe8sgé
z ¢ @p arbadbon®d o k |ilokilavasib blagosinin itmpsi he-
S abduna

G° v b ° gkdp nefrostomlarrudimenth a | &radva r
yatamamyox olur. S ¢ z @a@ @ pbnalb gotiron d a mayw-1 €
maqm ¢ okkoblok iBu yumagifrazatk a n a | ¢ &mpdracu € n € n
ilb bhab olunaragMalpigi cismi a d Ha&ili d a mayrulnéa | a

q
" e

€
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(gleomeruluy - e v y 9 d n mankkéi Ksa X g 8 kUapsula
(Baumark a p s)ulbphawo elunur.

G° v ° pyin embrionali n k i nksaditoldp onur
] al éeboalorirem¢ mu rpionefrosk a n a likgmbe°nl- ¢ n
mpbsi noticosindd Volf vbo M¢ | |k @ n a briblagolié. Lakin
onur j aloéxl uavkgdak amnyehie Do kimii nki Kk af
edirG° wd°ink an al Vdff la aaad-eaAaamt
lorin erkok fordlorindp toxumlugdana y r étloaxnu m- € x a r ¢
kanallarda b °© gyin © nhisosinb a - évb Bu hisD ifrazat
f un k s iitiypmks xurdluga r t é-mewnrddna g °ordb
anamnibrin erkoklorindp Volf k a ni&i lvozifo-toxum- € x ar é ¢ é
kanal hom dp sidik a x dunksly a sEankeBly B k a nisbl €&
reduksiyaedir (kokil 21)D i f#ordlordp Volf k a n antagsidik
a x aM ¢l k @ n iabl yemurtaborusuvozifosi d a K .€Ygy-é r
murtaborusunurg érf £k ebylangronefrosb © gyin nefro-
stomundarmmolp golir.

Beldiklp, ifrazator ganlaxaglb@si@r ganl ar é
axardraasesgadmeldgpigd Eembgégmurj al é
¢ - ¢smiyyovi blamotdirBu b a x € mdcaqdoy i r mi aj € z
vDDSIs ¢ m¢tkd I¢éng Iessm atbk & gdi.

Ali onur j ayetkin morh@osindd g °© v 8 ° pyin
gerisind - a nlaqmyiromplp golir.Bub °yink anal céql a
nefrostomlardartamamib mpohrum dahauzunvb dahaq é v r € m
olub, Malpigi cismiilp b a K l.¢aayndar®) gk omplp goldikdp
Volf k a n a kbeanuéum ¢, lorgklyenikanala- e v wobl®diyr
roklpbirlok isidika x druank sidpaE£§ @ @

Cinsiyypt sistemi On u r J arkodiid a Kheyvanlar
déDoyi r mi a] d&alklameé siasyytaoziloi ¢ ¢ t
olur. Y u mu r dorovprétaxumlughamarsothlidir.

Qe é rvmbezisl¢em ¢ daké g | ,guyrdagluvpay aq s é z
sudaquruday a Kk a y analy arl éadaxih,aaadanamnibrin
ma y a |l aispxegicgd@Anamnibrin'y u mu rstina¢sheiot i nd
i n k edk.Botilori yumurtabalavp diri balaverir.Yumurtaba
la vemnlorin y u mu rydmarsaBorusununa K ahisssind ga
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| &or ¢ K eyymurtas a rhéesséa ib @ k edi.Rirf balave-
ronlorin r ¢, K eanarganizmb blagoyp girir, onunh e s ab é n a
gi davboankrkakandér ér

Bunl vumaorrt¢iakseegenainiki vb kimypvi tpsir-
Iordon qoruyangatlarla(g a byamurtaa j) ® r t . Miksintorin
vbDg €] € rhda ¢lyduanu &bir godoresoit q a b @qlta | ¢
olur vb substratay a p € k maay, s plaspit Dmplori bmpblD
golir. Anamnibriny u mu r t aa@aelud b °© | pshtamvp
geyriboralor gedir, embrionali nk iisoaeiddbo ol duj u
kimi gedirAnamnilbrin i n k i metarho&ozlab a werir, ypni
yumurtadan & xsagorydtkin fordb azo x K ayya tamamib
forgli(quyrugsusudaquruday a Kk ay doful ar d a

./14

4

kokil 21. On u r JheyVaelardasidik vb cinsiyypt sisteminin
g a r K gagoesxeid-r ¢ K e yaytralvoziyyoti; II-anamlibrin
di k iojdli-amamnibrin erkoyindo; IV-a mni ot |p & € §-mi
amni o tdli «ripgsvl-a thn i o tetkogind®@ (g € r xétlgrip
reduksiyae t nhis®lor g ° osiltb): 1-pronefros 2-mezonefros3-
metanefros 4-pronefros k a n,a bi ® i ydmurta borusu
f unks idyaxsl gk @ mGanannibrin erkoyindp sidik
ax avo ®xuma X aa ran i o erkogndoeancaqtoxuma x ar €
f unks idyaxf\®lfakna n §bakl ¢Zmetanefrod ° myin
sidik a x a9si@ik kispsi, 10-kloaka 11-sidik cinsisinus 12-erkok
vDdi BG gbk Imo r q,dFcimsiyyot vozisi, 14toxumluga r t € mé
imezonefrosb ° yin q a I, d%t@&umlug 16y u mur,tladl € q
yumurtaborusunurg € 18a& clzaj €r s aq
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Lakin amniotlarda (lk quru o nur j)ay lBrhwarrtéan ér
g u r urh aokkoblok | bebki, h a mé smayaldnanalaxilidir,
y umur & anvé & je-eéo alur, xarici pordolor omolp golir,
yumurtaxarici m¢, ho it rdk iediradédkiny umur t anéad
inkik a forgin edon r ¢ K epprdolori-amnion seroz allantois
pmplp golir.

¢ c Nc SKZ LogaE NT OB R A N XdfupdTi A
AGNATASeUENTOBRANCHKATA

Xar akt ervpmph ryik Goeo@zlorin - o xquaz ént é
hal @ mgpainédh a z g rack a y wanBundardaxorda
° m¢boyug alKeliosigéej ér dagnibg ad @atl eé nd a
t a p boki a horihin kollosindb s ¢ mekkmligedibBpzi m ¢ -a
sirn ° orindo fogorolorin g €] ér & a g d agnP jr & W& r
seralkollp golsombp g ° wrmdbn ibamtdir vb goilsombp D r toif €
pmplD gotirir.¢pnosi yoxdurAj z é % ré gpnsdrucu q évar.
Qoxu kispsi vb onun xarici doliyi tokdir.Daxili g u | ayjaé&-re m
daimvi k a nlar] b&zilorindp ikidir.C ¢, & zpgori yoxdur. Qol-
sbmp arakosnolori 7-20-dir.Qolsbmb kisplorinin daxili sothi en
todermampn ®idir. ¢ bnosizlor primitiv koll bsizlordon ordovik
d° vr sanygsiurunpovvolindoa y r,® In é [@oristndo © +
t ¢sk¢e meyiking al etqd p®@égénd © v rp gon dkeleti
y a Xi knék edib8unlark e - miy md agreelkx asmfiné | ar
dona y r é-bnosizler sinfi kimi gobul edilir. M ¢, a spnpsiz-
lorobir sinif T doy i r mi a(Cyelastomdtaaaxil edilir.

Dc YKRMKAJ | Zsinfi iLCX®R.OSTOMATA

Doy i r mi ag$inéninlhéalz &mradk aany®aomliki ya
r &€ msda ynrf eninogalarvo miksinior.Bunlarh a z  racka y a n
o n u rh eayl vea mlgodim §infidir.Bodoni uzunsovilanvari,
dorisi nazik - € |, p a lgsel&lz® r t vpd @wozilidir.C ¢ 4 z
goclori yoxdurVisseralskeletq € ] € oxdkalmjisb xordadan

109



d é&olpni vbo o n u bgyraniq a |bElok d i toXuroapordosi
phab edir. Tonof f @ 15 q 216 € ¢ehtodermaimpn Bi golsomb
kispblorindbn ibamtdir.Dpnizlordp, az duzlu su h © slceindd vb
-ayl gadayyett lpogonini s aJsoda byorok ilanvari
¢ Z.gksr mf parazitvpy € r t. Blaz € dy@hx ad%rah
v gnolumdur.

Minogakimior dostosinin bir fosilosi (Petromyzonidae
yeddicinsivb 24 n © wg.Bunlar3 qrupab ° | ¢pm %) dohiz
mi n o girdirl & (1&neto qodor), donizirdby a K a ykéerrléa r
t © kkma - & ray lgedirba(Atlantika doniz mi n o g Bes é
romyzonmarinus Xopzor mi n o § @asmmyzonwagneri vb
). 2)-ayk e - mirogalardonizlorin azduzluhisolorindby a«k a
yérKeart® bkmp - cray lkar(Avopa- arngi noggas e
Lampetrafluviatilis, Yaponmi n o iqlajapéniavbs) 3)¢ a 'y
mi n o qBarnlaaAvrépavbA s i yaa ¢ In ayra&naklyisa-ni k
mi n o g alampetthépK ¢ h t y ainsjnin o H moadplori
y a K a dyerdpdola ¢ E ¢ korgyoni k e - deyallor.

Miksinlory a r € ms birmfy, ia réibstosi v iki fpsilpsi
var (Mixinidae, Bdellostomidag Mixinidae fosilosinin n ¢ ma
ybndblorindd golsbmp kisplorinin xaricoa - €éd xaardbra rad t €
kanalat ° k 0 opadanxarico bodbnin yan torofindon bir dp-
likipa - éBddlostomlardgBdellostomidag5-16 ¢ ¢qblsbmp
kispsinin hor biri xarico sorbost doliklp a - @bs®nin 5 cinD
aid 18 n °© wg.Duzlulug2 9 @bn a Kk aojdwmdagidalanma
| ad @y a n @-é@da K aojdidaisp® | .Buyundorinli-
yindp bir n enometrcbon 400-500 m-p gqodor vb dahadorindD ya-
K a pilalor. Uzu n | 6G60sm-b godor olur.

Dc YKRMKAJ| ZLQURWRL Wk SUSKYYcTLcRK

Bodon f or mBoebgi i | anb @ x & jgGuaon-
zordir). Quyruqy¢, zog k i - ivk grotoserkal(boralorp a y | €
tipdodir. C ¢, ¢ zpgori yoxdur.Minogalardaiki bel ¢, zog (na
dir hallardabir) varDi koidlordbk ¢ it & kdompvwDl x € r d a
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anal¢, zog i n k iedwr. aiitksinlordp bel ¢, zogori yoxdur (kp-
kil 22).

Dori ©r t ¢Bogy umk a(g @ E),psaliglidir, xarici
skeletiyoxdurEpidermisq a t &elildifeaz edon - o X shary | &
h ¢ oo# yozilor yerlok i.Selik goruyucuxarakterd a K ,@nk€ r
sinlordbk i k bododpdaxilo | mas£arel .akdér ér

Horokot sistemi Mioxordal kompleks® zf unksi yasé
tam hoyatak e - .Ox skefetf u n k s ixgrdagegnn yetirir.
Xordaxaricdn q a |bieoadirici toxumapordosi ilp bhab olu-
nub Xor d a s émyerickono n u bdgyradoq a |bidor d i
rici toxumapordosiilp® r t ¢ 1 ¢ b

kokil 22. ¢ a yni n o dLarsp&tra planer)) vb onun s ¢pei fi
gunoe@Kkaj: éadijé z¢ éndhap edon dori gqatlag 2-burun
doliyi, 3-gplsomp kisplorinin xarici dolikl ori, 4-anal doliyi, 5-sidik-
cinsiyyot doliyi, 6-yanxptt o r q, aImek;, zpgori, 8-quyruq¢, zbg.

Minogalardao n u bgynaminy a n | agraélimetbead -+ r |
ci toxumapordosi i brisindb k i -barkwaqvariqg € jaelar (tor
bodon segmentind iki ¢ ¢ bmolp golir ki, bunlarfogorp b & K
| a n jhesabélunur (kokil 23). Miksinlordp h e bir g °© v s ¢ n
bakl aoxfué c é
Doy i r mi a]joxkolpg digorroéhrur | aemiribar € n
nali n k i ik anbri@ldorindbo | d wignidir.Ox kollp altdan
vD yanlardang € ] € 1 g sadgdirlak d i toxamapordosi ilD
°r ¢ k dMiksinlordo kollp hotta yanlardanda pordp ilp
° r t ¢.IBeyih gutusunurpeysr nahiyypsi yoxdur. Ox koll o-
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dp° nbodtok goxukapsuluvar.Qoxukapsulu(- u X twkrolma-
s € baxmayaragkiyp a y r € |.Koleomindagxayan divarla
r € ncd¢atk ik anp s uyerld iarr é

kokil 23. Mi n o g skeledi (yandang ° r ¢ )nZXgerg d ipK P-

tzi¢kagai edtialgsqge] e ddreagqg €] & 15doawy

kapsuly 6e k iDtkapsulu, 7-- ubuqvari , &dkijléealdtagg!| ar
g éj] & Bagblabopp D r akelét 10¢ okot r g € § € dlekardp

120 nur jost@Exe nd €@bri@lr é

Visseralkollp a J & zcf énf¢aj@somp ot r #ofd&n vb
kot r q & B ér dantddHalyavariq € jagwvp bir n ep-
tok q € ] éajdeazqlénigg ¢ cdil gzolpsinb dayagdurur.Bu
géj er d dign easror kol ilp birlok iQolsbomp D r toif &
minogadai n k e & aniksinlordo isb yoxdurQolsooobr af &
tordorinin a | t ,@phsoma kisplorindon xaricopy i | 4xiakq u | i
9¢ f ¢yerlbk mivokkps | mnn? mjptindD bir-biri ilp birlbk mi K
-Dr - pdom ibamtdir.Qolsomb D r g £ € € g dyagrxadanvb
yanlardanohab edon ¢, okot r g £ ¢ € birldkaidisseral ske
letbg ° z g P tdmBaiddir vb ox kollbyp birlok iQuyruqvp bel
¢, zbgorinbuzunvbnazikg é j éxr (daatagaqo@irurBuk ¢& a
| aucEnzognqur t argodora jadé @ a

Doy i r mi a ] pzo siskemi&oipgiziorlpm¢, g aogpi s
g ¢ cil ngk ie k anf.ckzddibisistemibir-biri ilp birlok d i to-i c i
xuma arakosnolori ilD (mioseptalarlaa y r €ozoin 8ekyment
lorindbn (miomerbrdpbn) ibamtdir.B a K \tb golsobmbp salpsind
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miomerbrin a | t eomalikozolDlor visseralpzol blorp diferen
siasiyaedorpk a ] € zc enf gdim vb golsomp kispblbrinin m &
rokkob DzplD sistemini bmblD gotirir.Bu pzolplor K | k &0DdDé n
ninoy a p € K ,ndaeské&smiérngemins or u |l tomis &m é
Bundanb a kgidalanmaz a m aofs@mp kisplorinb suyunda
xil vbxarico | matengimiogir.

Hozm sistemivb g i d a |l a RHozm BoRusuaj €z ° n ¢
g € f Haa h aw eninogadanistotbn y a xiknek iek anfi. K d i r
Al @2f gaphasroérnudamamé i€ ddairgaenr € K
| a(mmoqgadd, miksinlordp isp iki ¢ ¢Horoki b € ] c @agq | ar
Q e fdaxilindp ¢, ssithpy a xegiteliningornilok m pnkziklori,
gorni d i kioc vp d i Ik° oiphh pmplp golir.Di kil vb d i K
[ °oohnin® | -, & ® ¢ myarkexkémsi taksonomikohomiyyp-
to malikdirAj] egzé f éibiremdoyirmi a | €odyi yerlbk i r
Orada lbm- i @-2m° fork gorni d 1 bkvb yam ¢ Dkkpb gorni
dil K psiliptohcizo | u ndih yeklbk | Minogax € ryehmni
sucorpy a iogparalelsorutO, iri K i kyaa @é wibnm aay
ilD dorisini d e kmiiksinlor isp d i pi D didorok K | k daxié n
linok e :Ci¢s it ¢ pok vomlorin a x a rdllirmzingsinoa - €1 ér
vD yarayaantikoaqulyantlarfraz edorok g a nléanx t al an ma s
g ar kK & lsMékeirée minogayaniskoton daha- o groteolitik
fermentbr ifraz edirki, budab ¢ tteonx u madl a bt mas én a
vDrahats o r u | ke eenrdu vaxtgonimotiny a | dp-é z
risivbs ¢ meyikgale.Digor o n u r Hewdnkaraxas olmayan
cbhaj ér amghdzendadoy i r mi a ] dakaliried iakr a&&rnl a
yembnmpsinb imkan verir. G ¢, ¢ Hilg ozolblorinin y € 7-é 1 € b
a- élhmeasaédiedmk | uhoom kifayot godor doy iD K
bilir.

Miksinlorin vbo mi noq a&ad msindea] &o k|l uj unur
ar x a siddagyerék i @, golsomp kisplorinin daxili doliyinb
a - &en@nrs o r u Iz mansreksnlordo golsbmp kisplorinin
daxili doliyi x ¢ s mesDioriD® r t yplgidargplsbmb kisplbrinb
d griodon b a ] € daxibojuaMinoga | asr ¢peifdbu d | aj € n
b a k I a nénéostig/erimk aKirpikl orin titroy i voa | B @ K
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| uj u ngdéar keékhbrokoti @oticosindba ] & b K| ujybu nd a
udlaqdaolan seliyin a x éora§ € msioa | 2a.%uguna X € n &
ilbud! d} & megmdhisocikior dp bu selikip birlok v ba

] € r dsHagaretipnir, su isb golsomp kisblorinb daxil olaraq

xarico - € xMeirn o g s go&rfim bu ¢ ¢ yemibnmbsi yetgin
nexmingi dal an mga &aub nosildb bcdad bla-
motlorini g ° osirt Mi n 0 q | go@rfm metamafozu notico-

sindbu d | aéridisosindd bmplp golbn gatlaqu d | 2K °Bb
ypay éheaj é& k spayeraborusy 2) kor qurtarantpnof-

f ¢berusuTonof f Rosusunagolspmp kisplorinin daxili doliyi

a - &emdonmbv a xat] @ @ Kk | u forof nfdgasusunb aj
layanhoroki g € (bé&; Kk, yekkon) yerlok iSuda¢, mn minogada
yelkon yemborusunung i r ibrij] hvasu@ i & ztmhoh h ¢ S
borusunak e ; aradangolsbmp kisplorinb daxil olur.Minoga

Ki k aodbeinby a p éomyelkoktonof f Rosusunurg i r i Ki ni
gam y @sorulanganyemborusunéb a ] € gexli(iplsbmb

-Dr - peinin elastikliyi, ozolblorin y € 7 é |h m & s goépmm
kisblorinin hocmi doy i kD su burayaxarici dolikl orlp daxil
olur vo homin doliklorlpdp- & xBé vaxttonof f Rosusuqol-
sompkisploria r a sséyord & | psmitonzimipyir.

Nazikd i v gembaozusudpy i edon (hissolunmadai
baj éksaBjicat dpyni r mi aj B a]j @k angl=
gotirmbpdon  sorbost anal doliklp xarico a - évliinegelarda
b aj e rseracusetimnin g e rommesi iri g € r € kbl ¢akieekn
lorin) i n k ihiea fadoaispaalk | a plantédgan] ébos a q
yu k e psirolur.Qaraciyr b © y ¢ kod, oyin gerisind yerlp-

K i¥rdkispsinin a x abrag é ras &K & mpoyp gen vb

gi dal ammamaaiggatame &isosivb® da X ae €
duksiya olunur. Mpdpa | ¥p&n a d a ¢ ébgal jaérraivarf é n

| ar aspppobramihaldayeriok i Doy i r mi aj @&d gq4 ;A r
heyvand ésngdido- o xyenugobul ed bilirl or.Belb

ki, miksinlorin 7-10 saatorzindbd gobul etdiklori yemonun k & t
Iosindbn 7-8 dofp - o0 oda bilir.Bu vaxt onlar bir n ep-hoftp ac
galabilirlor.Minoqgalarb a | é (@Kulalarganorolbrp), hotta ba
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linayah ¢ c admbor. c sapn xosbvbyatorad ¢ K @k € gl ar &
h ¢ ¢ u mor.éé&drildrall éng Inaorghagncéunm usanda-aox

ganitirib tolof olurlar, iri b a | ésp b a I aorigndd omplp

gl myakayad ¢prinfeksiyadarnvp zoiflikdbn® | g.r |

Miksinlor b a | évplridbraa & amplgugkhla@rabbzon
bir n ensibirk i khag caadmor.Bir iri treskab a | € dlagiln € n
organ | a r v® mzélohorinin 123 miksin torofindon yeyildiyi
tos a de¢dfi | mnlarkl i oink r jheywad@azladayemip-
nirlor.k i k atraépné | mgoeuér djaa nbé nyégolu var.

Adpton gedlor ova - € x &r, In @bg, quinu g a z gizlmnir,
yal ma&wé mgsinigumdan- é x ayakagér | ar

Tonof f % q a nvb gazlér m¢ b aodi.i Dpyirmia-

] €z | eribronuadaplsompy a r eéombloegolirévbu d | aj € n
b o k| uxprieimy ho birldk d i.Qolsomb kisplori endoder

mal mbn ®idir. Onundaxilib o kK |-uojxUs@éyr é (ol &g KK a
lorlp) © r td¢gl Kisb ensizkanalladaxildon udlagb o k | uj una
a - éxareidolik iso bodoniny a n | ayerékni@osbmb ara

kosnolori ilDkisDior  ar as € n d gisemp i o weitfugq | ar
lar) limfa ilp doludur. Miksinlordp 5-dbn 16-ya godor ¢ ¢gblsb-
mp kisplori var. Bdellostomlarfpsilosindd hor bir golsomp kisp-
si xarico m ¢, sgil dolikl b, miksinlor fosilbsindd hor iki torofdbn
golsbmp Kkisplorinin xarici k a n a birlokrok€&, mu rdolikl D
(bodonino r t a)xa@imd a &kokik 24).

Minogalardaxarico sbrbpst doliklp a - € T ca goplsbmbp
kisblori var. Mi n o q asl¢esirfdd (@ u noade) hor bir kisb
daxili doliklpu d | ,ydtkan minogadatonof f Rosusunaa - € | r
( okil 25).Tonof f g@plspmb nahiyybsinin bzolDli d i v a rité n é n
mik s& X € | vnla @ € a Inpi@ssnédb b awverirMinogada b-
nof f ¢ s bwwds @if a@didyindon golsomp kisblorinb
k e : Minogaqgidalanarkn suyundaxil vb xarico | m gpspé
mp kisplorinin xarici doliklori h e s a b @wera (miksinlordp
¢, mu mgolsomb k a n a Ibié doligi nvar).Bunlardadori kapil-
yarhas @io@-niador tonof f gsgedir (kokil 25).
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kokil 24. Miksinlorin (A) vbo mi n o g &B) goispémkisplori: 1-
- & X é,n24uddalg &-tonof f pasusy 4-qolsomp kispsi, 5-golsp-
mpy a sieus 6-golsomb arakosnsi, 7-qolsbmb Kisblorinin xarici
dolikl ori, 8¢, mu mplsomb k a n, &Yyem borusy 10-dori qatlaq
1l-yand ipk 12-¢ s-bnbd i | k° psihl3alt-onpd il k° msihl4
dilind il K psih

Qan-daman sistemivbgand ®° vr. Bogy € r mi aj €z 1 é
gandamarsistemin etk mnin qandamarsistemim o x Kk ar d ér
Lakindoy i r mi a ] oslg bkenhDa gold.a bkq ul awpc € g
mpdocikdon ibamtdir. Bir gand ° v rvarvwg okdby a | ve-é z
nozg a n.ikd menalarn a z i k denasiausuna €,loradan
gang u | a gsonéapdociypa x.Modocik g ¢ coeplgli diva
ra malikdirMpdocikdon g a ra&@or t-&s@ar @aart aséne
bakl| gejoe mihigpsiaortas 0] aa @l .®ra& aem
t a s éqosbmpa r asalkesnolDip ¢ ¢ gotirici golsomb arte
ri yalya.r&iné ahordin © z ¢omobvolki vbD° z ¢pm d
S 0 n rg@skM® kispsininy a r &an&@&tmnain edir (kokil 26).

Qolsompb kisplorinin daxili b ¢ Kogindoki kapiyarlarda gan
oksigenb zpnginlok i Kapilyarlarbirlokorok - € x ajplsémo &
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kokil 25. Mi n o g goispBm nahiyybsinin y a K daas molaréq
doy i kpsi.lAmg u noe, B-y a kmin@ga 1-golspmb dolikl ori olan
udlag 2-yem borusy 3-nofbs borusy 4-u d | @iflaévp nofps
b o r u Ibefor gatiag

art er ikyea;lsoaraxéonrad a In t& geribgbatok bel aor

t asaéxBelaor t & shismsendnyuxua r t era yrad ar ¢
laragb a K éiissini ganlatomin edir. B e | aorbira-6 énda
rak i -aitekiyalara y r € iniamemorg hozm borusunwo di-

gor daxilio r g a egqahlapmia edir.

33 4 3
I 1
e A e
Qj o golloé oﬁo?o!q e 12
7 8 8 10 h 13

kokil 26.Mi n o ggamdamarsistemi 1-bela o r t kL &BEe n

- éx aplsermar t e r, BY kdrdinal &eng 4-belaor ,t5a s é
arxa kardinal veng 6b aj é mas 4 @,r T-gptisics @plsomb
art er, 8y a taéonr & 9aoks@np dolikl ori, 10-mpdocik, 11-

g ul a @2veéngsinusy 13ciyorv e n,d4béa j €r geagqla | t é
g uy r wenavbartériya
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Vena sistemiquyrug v e n doshéa K |. Buyverma® o
d o ] iki arxakardinalv e n athuéedidBa ] € r syaég ded m n
venozganb a ] & r genagaidada@araciyrp gerok gara
ciyorin kapillyar kbbokpsinba y r € ¢ a pisemqiniomplb go-
tirir.Onunkapilly a r birboxorgk g é gasaciyor v e n aoen@on €
gotirir vb venasinusunaa X.B a Kk drenozqangptiron © rc ¢t
kardinalvenalardavenasinusunaa x.[Bilrbzolosindbnvbb a K € n
a K ahjsssindn venozgana K avidaEi venail b venasinusu
naa - éBeldliklp, venasinusunab venaa - éDogirr mi aj éz
| el cha leywfdarQaré mmplp goimpsi yem borusunurnvp
baj érdiay &m/ B pelondd, agaraciyrdo olur.Qa n é n
¢, mu mii q disp bodonin ¢ mu rki¢okidin 4-5%-ni tok K i |
edir. 1 mm’gandal30-170min eritrositolur.

Kfr az ajta wbsardug m¢, b andi.iDby i r mi-aj € z |
lardao n u r Heywdnlars, - xarakterikolan lakin,x or d-al é1l a
r éeowwolki y a r éonirtdo ojfmhyanb °© pklor bmpblbgol mi kK d i r
B © gkior suvbduzmy¢, b asintbli k t edir v Kori il D bir-
likdp organizmindaxili m¢, h i tosmotikd a v a mlsaxlp € n €
y éDoy i r mi ajembrionbndadigie an ur | adldél ar d a
] Wkimi b alx° gklor vb ya ilk b °© pklor (pronefrog, sonra
ondanarxadac ¢kpdon b °© gklori bmplp golir (mezonefros
Mezonefrosb © pklor yetkin fordlordo bodon b o k | u joal n u n
torofindp yerlok ivolentf o r mabbdénd ® ik | u prtamsu n
spbsindbn anusdoliyinb godor u z a n.@nurlaakrakpnéa r € nd a n
sidik a x a reexHrriki sidik a x asidilecinsi sinusat © k ¢ | ¢ r
vD sidik-cinsidolikl o analdoliyin a r x a sagima aé |l ér

cksordoy i r mi a ] prondfr@sh ank recuksiyaolu-
nur, bozilorindbispbirn enk a n a | ¢ & kg dunlarda¢, mk-
ot r a & B taa yd@tedostomlardgronefrosb © gyin m py-
ybn hisosi bodondo s ax | . Boyé r éni aj B ZKkl&il ar é n
mikroanotomikephotdon -pbnolil orin b © kiprindon bs a $bidg-é
IonirBelb ki, b u n | @ oeloni s ¢ z @ @ & rilld n ndornD-

Iosinix at €.Doy a d enr a ] & z tl herigkaboyd arteriya
kapi |l yaofyaijena@&fteatayr.al é e filtraté K
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h¢eppar eaag @l é(lgd rlr U) @l amkllga®ok b © ok r
kanal caxwwhuradaorganiznpl a zotammaddlorin
sor ulbmaesiréBelDikip,doy i r mi a] &z lzglegr d a
ma g ¢ € golgmouledicik a p s uadnaomikbirlbk mei yox-
dur.Donizlordo y a Kk a myiksinlorin g a n éosndotik tozyiqi
(1,97) dbniz suyununosmotik tozyigino y a x € (1,854,83).
Qare melb y ¢ Bksmotik tozyiqi qeyri¢, z @ iu z | ianfa-é n
r é A ®x |lvodandasidik c © srihin mi g d aa rétneens é
sabéwmaumbaseén| agma mé € ®@odizlorin
niskoton azduzlusallorindby a k akyea-mhicrni o q @ la-& €
n eéasmotik tozyiqgi (0,54)a Kk a jve @aheéochabedn m¢ hi t
tozyiginD y a x éd¢nadyél kaer -ad ibdbdninoqgalardaq a n é
osmotik tpzyigi organiznp daha- o sudaxil o | m#@pstoinin
edilir vb bodondon - € xs@liyin mi g daar r{EEon k ¢Dsidin
45%i godor olur).

Cinsiyyot sistemivb- o x al. Blvassdoni r mi aj €z | «
a y cirsiyyotli h e y v a tMiksinipbdicecinsiyyot vozilorinin
di f er e rissaystkinliya-s @&t mapevd gedir(onag @
ro ovvollor miksinlorin hermdrodit o | mad & m &dlirdi).
Cinsiyyot vozilori - 0 x ad marp gamuk olarki, b ¢ t gan
r ébno kK | utgtuuDow i r mi a ] xészslupsiywtra&kar | ar é
yoxdurY e t i &nsiyyot h ¢ c ooy ainsiyyot vozisinin diva
remnaif & Inocasgé@ bodonb o kK | wlj ¢ Kvpa@insiyyot
doliyi ilp sidik-cind sinusunurdaxilinb k eorbk sidik-cinsi dp-
liklpxarico- & Mayalanmaxaricddi sudagedir.

Minogd a rtoxminon y ar ke €n eordir.¢ o x al ma
d ° v rpognmahalaryem gobul etmir.Bu vaxt onuny a K a ma s &
ehtiyatgida maddlori h e s a gedinDalarday a jj| eaig-€
d a bodbn k ¢psidin 1/3-1 godor olur.¢ o x a | gmagmag-
rasiyaedbn minogalarsutkada8-10km ¢, z pr.K g, rorgnImig-
d a Xozor mi n o q a2§-40mihak e - Wzag korq mino-
g as &l®%min, donizmi n o q a R4® migowodoaolur.
K¢ rogold © ww gpdor bel ¢ zogorinin © | eri¢alr ,tbéarf ér
sag® Z u n k s iitiira(s & m & & x¥edkispsi vbD° da x ar é

én
i n
n
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yox olur, a ] @ 2 f @omilérinin f u n k sdi ayyaashéémdb |
anal¢, zogomplp golir. K ¢, r ¢, D §uknlonsatolordp b averir.
Erkok vb d i fordlor ilanalonzor horokotlori ilD qumuni ori-
sindb dayazyuvad ¢pilir vD cinsiyyot h ¢ ¢ ooy orayat © Kk ¢
| ¢Kr¢, rorgotbn sonrayetkinfordlor © | @ (¢ Imr g lmiraiofp
- 0 X a I mandtsikikdirlor). Lakin, bir - onx® or (doniz mi-
noqal ke éan&yann ° ori) © m ¢printp bir n ep-dofp
- 0 x allpdlitsikliledirior.

Miksinlorin d i oxi 100 m dorinliy b vb dahadorinb 15-30
oval yumurta qoyurlarYumurtalar gornitohor pordo ilp° r t ¢ | ¢
olur vb onuxarici tosirlordon qoruyurMiksinlordby u mur t al ar
sa és@xNumur therknkequr t ar asapapnzdn d a
garmaglawar ki, bununvasiosilo yumurtalarbir-birinb vb sub
stratay a p @ik @.B ¢ t maiksinlor politsiklikdir,® mr glird
n eodofb- o0 x a | gediriprd o x a d fa ro yiksihlor do
gi datHaannme

Knki kafbl®ayrgém. Mi n o q avb miks@élmrin
i n kg henadp b © y psirbir-birindon koskin forglonir. Mino-
galardayumurtas a r émiémdaazrdegtamb ° | p gedi.
MayalanmadarB8-12 g ¢, sonra- € xsagonifu z un Il an u
olurvbq u noa & d | . n &ém yetkin minogadarsorucuq €
f évngorni dikciklorin o | ma masdt é d agj ¢ecnl ngk etk a f
mosi, bel ¢, zognin zoif i n k iviktaanfi & k etrkom if g« © oxirl
o | mals férglonir.S ¢ olofin golsomb y a r € 9ol eadosdili
yeriokoniri u d | \eaj¥ &hoyattorzinog °on ek mnix at é.r | ad é
Yumurtadan- € x d digrdeag ¢ sonra- a yditatvox é r d a
c a n | yesurdarlayembnmpoyp b a K LVaayxé& r& mbésmsini
gumuni orisindbk e -.Y & li #=ildon sonrametomorfozb a k
| a yoebu vaxt sorucuq édormi d i koeomid golir,ud | aj én
yem borusunavp tonof f posusunab © | gshbma verir.Dilin
g ¢ cozopsii nki k,agf°xidli srighl® y ¢ wp yetkin
minogaya- e v rKiel-inrc n o q & P mfprdlon dobnizp ga
y € d aaktia gidalan € b ° y ¢ W & 1z ¢ rkéenon® Imigra
S | y ahsaézneaBoki smkagjalar(- a yydak a ) aetamerr
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fozdansonraqi d al wn mé&ra | tembyaak | a Wie-r | ar
kinlorin i n k imetanfoozsugedirvb yumurtadan € xfmdn
yetkinforddony a | °nléerigplg Po forglonir.

Sinir sistemivbhisso r g a nSina siseemidigor onur
] al éaisketon primitivdir.B a leeyinxeylib a | a gpamug r
K °pliori bir m ¢, svit ¢, mrindodir vb bir-birinin¢, st ¢ n ¢ on¢g r |
(xokil 27).

¥ nbeyin iri deyil, onun dibindb z o | aigirh BMDID
golir.} s r t paykgdirQoxupay a°r reeyinn kifayot qo-
dorb ©y ¢ kodupg ¢ cilnék iyemana& t am@le |l maseén.
kimyovi hissetnodbm¢ h galmoy nay ér

Ar abegninyand i v ar ly a xgxerdgaitkin g o r
mb morkozi olan gangililor, ¢ stdrofindp isb g °po x Kila& + -€
X € werlog i(irk € q h ivisganglidzh ¢ ic okoyvar).

¥ n- € X panetab/p yatopp 0 r (, @Mu@¢ S t ppyard
Iokon isD pineal organa d | amseéorn roankué& | adpiizb ar d a
- ev Ar l beayign ° nhisosinin dibindon bir c ¢ ¢ ° D m
siniri - & xammah ebir - a r p a ixiazanaomap gotirmir.
G ° rominirlorindon geridb qif yerlok i D onwny a n éznifd a
i nk e k ahfpefiz yerlok i Qrtabeyninyand i var g&r énd a
mD phomiyyoti azolang © ppna y balp gelir.Beyning, shis-
sosining a bién ke etwodiindong © ppna y b a & édélik d a
g a Omar beynin gerisind beyinciyin b a Kk | a yeflb€ ic €
Beyinciyink i -0il kmdog ier mi a jzaf horokotli @ Ir @al ar é
iibplagpd a r.Ukénsovbeyinhissolunmadarent killi o nur j a
beynimk e Kbllpnin peysr (bnsd) nahiyosinin- ozoif i n ki kK af
etnosi sbbobindbn kollonin IX vb X ¢ ¢sinirlori e K ib kapsula
S € n geadn- € xkdlpdon kbnardg.O n u rbgymininbel k °-k
lori ilp g a rké& mki Ibirlok m.Lakin miksinlbrdb -pnoli o n u+ ] a
I el alr d lahibuk ° ok birlok iSimpatiksinir sistemiinki-
K aeft mi.Qkndui rv@yrai vo periferik sinir sistemi® z ¢ 1y g-k
soka f t o n dloarakjetum olunur. B a koé i | miriogavp
miksiniqéc éql anzoppbdebdgér | ar
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A

kokil 27. Mi n o g begné A-¢ son,dB-altdang ° r ¢ :nLP K¢
beyin 2-goxup a y | 3maxé@sinirlori, 4-a r aldey@ng5vb 6-s a

vD sol gangililor, 7-epifiz, 89 © b &niri, 9-q é¥0g ° pmay,| ar &
1l-ortabeyin¢ s t pyddikl, 12-orta beyinin dibi, 13-g © z hproki

siniri, 14¢ - | sink, 15¢ zsiniri, 16-e K iD fsimiri, 17-uzunsov

beyin 18r 0 mb v a x Bbeyinciyinb ak | anj éc e

Sinir sistemininzoif i n k iswigdsino u y | olaraq
hisso r g a n lgaurr éurpaomtivdir.Doy i r mi ajhass | €l a
orga n | aqgox@& g & o, M\ K D, tyamxoit, elektriko r g avbl ar é
doridp sppplbn m ihaddaolansiniru ¢ | agddiré

Sumy¢ h i oqgoxandiny a y € |zomh getdé/indn, goxu
or g a & ygmmiyyoti var.Tok qgoxuo r q takrbérundp-
liyi ilp plagolpnir.Bu dolikdpbn burunb o k | buaj kul va yzénr
pituitar- € x kkfindokor qurtaransalpsi kollonin a | il xor-
danmemqur t argodora jz @a@aEuk a p s doling e &
laiki hispypa y r.@d raadilir ki, doy i r mi a jpédad
| ar goxukaa p s ublbawn ddliklori ¢ ¢otub.Qoxukapsu
| a s eomigndd g ¢ cpigmentbk migaxu kispsi yerlok iBu
kisbnini orisining € r-le kK @kl Impansngél i v ar sudo én én
toxunmaspthinin satosini a r t.@xu&ispsinb daxil vb xaric
olansuyunhorokoti pituitar- € x & hocn@nmnéog | Bsimoti-
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cosindd b a werir.Miksinlordp pituitar - é x ap®® kK| uj] una
a - @hagroptilp(qumgd g i r neyvandasu gqolsomp kisplD-
rino burundpliyindbn daxil olur.

Yanxott o r q a k | aopoeiklor koklindp b a nahiyo-
sindb bir n epcorgpdby a xgk® & gyarngxott o r q lsehnaht
ybsi boyuncaquyruq¢, zpgnp godor u z a.Yagxottor gqanl ar ¢
sucoroy a n @ouléedorok sudaolanc anl §lhaé@h ak mas
vDC a n s égzal rakrél | am wyyoals&dn. & i r

G° mlb a kyéann | ayer®xnigoao n u r hewankra
xasolan q ur u |l L&k xatiébn y a r offah pordp ilD
°rt ¢ | Miksinbbrgorg ° @ Vo g ° D gabiliyyoti zoif inki-
K aeft mi.Minddalarsudaolan predmetbri y a | y & xn@n
sabdbn g °pbilirl or.Parietalvp pinealorqanbr blavb i K l@sg
setnbr e s e p kino xidmat g @ oeirtor.E K ipvbomy¢, v abz i n
or qfaeks idygxii guaamyérinp yetirir.Minogalardaiki
y ar é mmidkanalo | d baldamiksinlordp birdir.

Donizdby a k anyin@gavb miksinlordp zoif elektrik or-
g a naeBu organ® 2 a et & a flémV diodor elektrik corp-
y a rsaosi yaradabilir .Elektrik salpsindb corby a ndoyni K i |
mpsi ilp digor ¢ a n | ahatyéanx € n | &Dbkcdaén] pEsheti
hissedir.

Doridp sppolbn mihaldasinir u ¢ | yeno«e iBu sinirlor
tempeatury eloco do f € zvip kimyovi g € ¢ é gphulaedie
(mexanikitermo- vb xemoreseptorlarBub a x é raochd e g | ar
dangerigal mér | ar

Endokrin sistem Doy i r mi a ] é@ndokri@ sistemié n
hipofiz (hypophysiy epifiz (epiphysi$, galxanalbnzor vbzi vb
parietal orqandan vbp s. ibamtdir.Bunlar a r aldeygnip blago-
dar.@at afruénnk sdigy a 8 @ r legvdnlardeo | d uj u
kimidir, lakin bunlardazoif © yom i | mipkid (pineal organ
y axiknék e k enf wid K ir q hoif U & ts nyeyria yed-n &
rir. Paietalorgank i - ivihdri 0 nx° orin yetkin fordlorin-
do yoxdur.Hipofiz goxu o r q @éorbi@bkorok minogalardana
zo-hipovizar kispni, miksinlordp isb u d | dgxilaolaragnaze

123



hipovizar k a n embl@ gotirir .Hipofizin © nvozili p a w& al éq
beynin g € & €pnk,arxada isg e r i hi pommbz ar p
gotirir.

Qalxanvarivbzi u d | agjaé&déinv a mé ma @sanré n
fosinin (g u noe)kendostilinan omolp golir.Y a krhirgada
galxanvarivozi dilin a | t genloéba vb kor qurtaranbir n ep-
boru koklindodrir.¢ pngolvari vozi (glandula thymugs- limfa or-

g a aléy a | sn gombrholpsindd foaliyyot g © osirt

Davr avpléoyaetorzi. Mg agloyi r mi ajhez| é1 a
yat torzi saddir.O, °© x i k agr¢edrpi@so r q a wakitsitp &
onudogiqlok d i rordsorkagl a x € rvd baden@ioby ap € Kk maj a
- al.&g et g° kdom pvwol yembnmbnid a 'y a nvdle g 1€ &

t ° b yarlorinb migrasiyaedirlor.Bu vaxtdonizmi n o qsal ar é
hilbpy a x € woya-kay |k & ro@ bozllori - aayx € npksh € n
by ux argéa laxear yhiamo qp & mra ésalpdo az é

doy i K ietmbkiDk ¢ t & kogMiln o q eDksoa m €orihdD

k ¢r ¢ bilblhoyattsikibak at ér

Miksinlor dpnizlorin sahib y a x satpblorindd daha- o X
y ay é .kt ¢ bluaalordd (sahiby a x280m dorinliyb go-
dor) d ¢ nly @loeuqun80%i a p a rvizdox o r q wagié
tosilbk i kt@pmasasanolur (horizontalsucorpy a n @ éna s €
saypsind).Miksinlor oxalmagvbq € k | @ mgaafilzonadan
uz aq !l dakadorinayeriorp gedirbr.

Doy i r mi aj msahée-1 samomédyyoti. Doniz vDK -i
rMsubi os enodpyiar minajasdpdil @¢ @ graun
yoxdur Ammay a r € mpyaarr &zm irai orilaé®°czéi k-ar | a
r e saly, éompaispqgiymotli ba | €lgt i y &ifayotaywdoe n a
ziyan vurabilirhor.Mi n o g air gismiegiymotli vbtbgp n °-v
loridir, otinin g i djedvoed a o & bk Kkeyfiyyptp malikdir.

Denok olar ki, minogalarazs a y Il @& u ] azdatwuturlar.
Azorbaycandami n o q ttmaqgr, € ¢bozi brokonerbr go-
yununtpzbcD S 0 y U g ra undibrigini torsinb - e v isuyasdk
| a wmminogalardoriyp y a p € .Bozon biragpoyun dorisinb
120don- omi n o gqyaanpeénknmpgysn® | un muk dur

124
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¢onolilor qrupunadpy i r @iz & e voeqradzabnat € nd a
t a p énhpsiziordon b a kbge¢at osnnu r | daotilcér. cadil or
¢, - <kmlpnin visseralhisosindd yemi tutanvp - 0 waxt onu
x €r da-omlgrim o | mxaraiterikditA ] zo@ld orin - ©
xundaxordar ¢ K e/nysngormbrhol bsindb bodbnp dayaqvozi-
fosini yerinp yetirir.Sonraxordaaz- o vo ya tamamib reduk
siyaolunarago nus g aunewial bimgawpbal éqgl ar
dafogorb cismiyazoif i n k edik,gd daolmur, bodonb dayaq
vozifosini b ¢ t % mrbgyu xaricdbn birlbk d ¢i toxumaq at é
ilp, bozon isb duzlarlad o y nxardayerinp yetirir.Kollp qutusu
g é€] e r soyasdécammprikollib, b abeynihor torofdbn bhab
edir. ¢ pnolor kollp qutusuilp m ¢, ®lif formadabirlok @ r
¢ondlilordba | € m ¢Dry éoiinplp golmir, a ] dblryi ya-
r éxmklindp olur.Qoxukisplori ¢ ¢, t b por biri xarico sorbpst
burundbliyi ilpa - @bxdiqulagk a p s u | gaasréknpdlaé q | é
pendikulyarm ¢, svit ¢, &indDp ¢, -y a r € maidkanial var.Suda
y a Kk a-ypmalilordo (b a | é Y toka¢r zogarlp (bel, anal vb
guyrug) y a n,axold ¢ ;dk°w q a reezogori i n k iedir.a f
Qolsompby a r € q lgossome ap U \a soig (ektbdermadanqol -
somplor, bozib a | € qubisemplotiay a n,a K @riorydp for-
ma | &uréday a Kk a-gnailmrdp ¢ ¢¢t zogor © rvp arxaot-
raflara- eilirl or.Embrionali n k i ik abrhdlmsindd golsbmbp
y a r éogbloegmlirgé sonraispitir, tonof f gisqlam@ek si yas é
a ] oripryerinp yetirir.
A] @l orin ibtidaif or malaa a1 eéwopikata
pél mBelp gk madirlor ki, bunlar primitiv - bnpsizlordbn
(yogin ki, m¢ ®lit g al x a nilHétérastac) ary r € |. mé K d é
Bunlardagplspmp kisplori holb omplb gplmpbmi k. @uary r € | ma
silurd ° v rop avéribvbk e - my & @ akngnkin (zirehli
b al éidPlaademivb - bnosigplsbmolil orin-Aphebhyoided
bakl anjeéd ofSreé rtekkaénmpoticosino b al € gl ar €
dahaiki sinfi-q € ] €& r(Changrichthyesvb s ¢ m¢, (Obtg,
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ichthye3 b a | & gdahasorgatarisod © r d a y asadagé-l ar &€ n
ruday a K a y a wmpdhibiagsn¢, mrdpnn i Reptilia g u Kk € a

- Avesvb mpmolil orin - Mammaliabmplb goimbpsinb spbbpb ol-
mukdur

BALIQLAR s i ni fRISCES

Xar akt erB asltégnlieedmn doilk a ] pnéli-
onuff a lhegvanlarolub,y a |l suéay a Kk amagjjainl.ak ébl
B a | é goksariyygtinkifayot godor horokptli, y a X K 2¢;
lordir. | z ok ¢ - ¢yab ¢t pdoni d al | ,aya darge, c | ¢
g u y ryarlawahorokot etdirmokipe, z griBla | € @ lzogjorié n
c ¢MDtok olur.C ¢ ¢ zogor (d ° wb q a r¢ezogori) psasn,
m¢, v abz gismon horokot vb s ¢, k \aaifpsini yernp yetirir.
Tok ¢, zoglor (bel, quyrugvb ana) bodonind © z ¢ ml ¢ar- ¢y ¢ n ¢
t eBoA b al € doél g epg dp iki vD daha- o odur.Bunlar
bir-birinin a r daderiok iBra | & g/ l¢ akrsktinliyi tokeb ho-
rokpt sisteminintokmillok mei ilp deyil, hom do b abeyninvp
hissor ganl &k @ moedgpdea r.d e r
Hpzm sistemidp diferensasiyaedib, pksor n © ordb mpdp
i nk edibdfa] ésistermitpzikvby oj wangéagyagh ér
Tonof f @ 15 g a golspanolpalir.Oksigenaz olan sularda
y a Kk any®awdb atmosfe oksigeninan istifadb edd bilpn Dla-
vD tonof f @ 8 q a Dnhpla gogb.Ba | € gbirgand A vr an é
var, y a |l inle izooog, f goedb iirici gand © v r a(na&gjn € n
yor) b a Kk | agoyjile@o@dp goruywcu s ¢ mg, ®mpolor (pul-
cugla) omplp golir, bozi n ° rdb bu pulcuglarreduksiyaolu-
nur.Doridp selikifraz edbn - o xvbzilor var, yanxott o r g @an €
y a X kné&k edba f
B al éYedpknetininb ¢ tsgm® plxindby ay él ébl a
N° wn¢ mlifliyinp vo fordlorin s ay § fod a | éognluarr] al é
heyvanlara r a shérincdyari tuturBozin ° or n° v s ¢ mi ol @
raqdayazsularda hotta m ¢, ngopti olaragtamamib quruyansu
h ° glxindobeby a k hililer (d a b a n, libbad | &§ §§€
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Bozi b a | &amnpesatun +50 C olansularday a k a yKali- 1 ar
forniya b a | ieGy@inodon macularis Tropik sularday a« a
yan Periophthalmusinsininn ¢, modplori, mosblon, lil s € - r a
ja n | ggdalanmacgy, - sudan- € xqgéury r u qupd P &0 € n
goclorinin k © oyi ilplilikdba j @ € vominns € - r ahpkm r a q
ratetutabilirl or.

B al éagd @ mndheng balinaa k u | @mneadon ty
pus u z u n ROurkpk ¢obi L5 20t-a- a .Boelon daimsinin
eni 7 m-p, k ¢Dbi R t-a- a tskah Xpzor donizindo y a yam
b ° dnig (Huso huspvb Amur- a y éynadkaakyaal nu dHa n é n
dauricugu z un bamo k ¢osill,5t-a- a.De n pkaa
n € ngdeanyiaky €d enle@unb al @z & m B on-p, g &t
Iosi 300kg-a; g © tynesinu z u n Bra-p, ki ¢06i BOOKkg-a- a
t Buc snohongloripy a nRlipeEns ul ay @rdwearnt d an
xulun - Mistichthyesluzonensisuz u n | 5jsm-don - o al-
mur. K i n d | (8chimdher& cinsincdn olan doniz itciyi a d | €
b a |12 gm Xpzor vb Azov donizlorindb y a y édbziaxullar
2,1-2,4smolduqdanpsil verroypb a k |. ay ér

Sub i 0s e n onz®lralin, Bomdodordiorins a y @ 4 a
ro bd € gdloamti n a&dirlbr.B @ by éohali @ + &y ry, Bk key
fiyyotli orzagmbnboyidir.

BALI QLARI N McNkcYK Vc TcKAM!

Bal édk mleoatolojigal € q(pukuqgpamv- al ar ér
ti kanl @b sflug dn% kit grsgal € q Iraatgoénin.d a
Devond °rwg ¢ a K a]°ék ¢prntpgpir n ed-qrupa monsub
olanb al € q b & etgahpaer |éma K @ l@ad re pdeoabaa
| & g lomprirgitiv n ¢ moadplor silurd © v r binngity a-r é
S é nkdi asulardai n k i bkaakf | depkil &) Sonradanm ¢, x
tolif qruplarbir-birindon a s élhagaragdoniziorok e - nbb- K
zi qruplarisb yenidbn K i rsulamaq a y € t. @& gcuplardan
bozilori k 1 sulamdadaimiy a Kk a lhhajkd a.Bak Egtiar én
rin sulardabomolp golmpsi m ¢, ®lit dolill orlp tosdigolunur.
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Bal éqglaazrepant €@ q ha t v®ih @z ormada
sax|l annmacsakbeén!| ayagqeupl maniEneén
yini izlomok -otin olub.Digor torofdon b a | € ¢00-450 @ik
yon il davamedbn uzuntarixi, hom do m ¢ okkob tok a m Jpl ¢
I koinlok d iUzund °© wrzindb- o xnh ¢urlit gruplaromb-

Ipgol mibw n | kargi#msonradar? | g le t ,rhozikgrup

| a rtok @ m¢kbnyergentyolla g e t m.lYpaidbir-birindbn
uzaqolangruplaro x Kkaraitdby a K a yo & rk@agotior gqa

z a n oénk anori@loji vb fizioloji x ¢ syyodori ikinci dofp
yaxén!|l 8Bgmm@unldrdbral egqcdkamegh gegdnki ni
izlbmpyi, analizetnoyi, elocbdp, 0 n | sasterébk d ibkink b n d

Ds aspolintkyaradeéer

G ¢ meedilir ki, b a | &g |lsalarday a kK a mayjja n
| a k ptéraspidomottrdan (Pteraspidomorpbhisilur d © wr ¢
n ¢ ovolorindb b a k | @/ jt goeBgliKi, holplik mplum
olmayanilk ibtidai - bnosizlordon iki grup-zirehlilor vb - bnbsi-
golsomplil or bomplp golib vbob u n | harbiénna y r sni kami
baxeél éb

Zirehlib a | gRjdcademi) sinfinomy¢ ®lif © | - QGad ¢
| & odbxd edilib (bozilorininu z u n bm-p-ua j.BbbNn| ar én
b a wo®bdbninin© rhisosil © ow la m gokkbb s ¢ mgirkh
lorlp® r t dub. ¢,

D° g zpgori adig u r u Mowabbdon zirehlori il ho-
roki birlbk mis g megak a n - € i tagiub.Bozi n ° orit
g a r¢égoclori olub.c mplp golmpkdp olan o n u r jfogoba
g ° wrbil n k iedibartd g ¢ m&infogoronin cismiol may é b
B a girehinin - & x & ngblsenipayra& € q l¢ amiélnrétng r
m¢.lBub al équlyd naa kdadeeaxkd © vr gm ¢ ml ar én
dab un | domiz& o r mald olub.Yeogin ki, onur j as ézl &
gi dal ®devend P anrcqax ér | Tadad? dnad ¢ v r ¢
n ¢ ovvoll orindd nosli kosilib.
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kokil 28.B a | ésqilnai rf gnentmyd voipkna m¢ | ¢

Zirehli b a | € g & adtan - onosigplsomolil orin (Alhe-
tohyoidivp ya Acanthodi) bodoni o x | o k v avp aitaboylu
b al elgd.Saptti axan- a y | yaa xdamva tlabacoi ho-
rokotli o | magd ¢ameglilir.B avobodons ¢ ml, X obHp vb
bozi s ¢ m¢ blad € qdarmid putcugh r émxakao x | u
pulcugla® r t alub.kpllpq € J & bodl@mindd gismons ¢ M¢ K
Iokon skeletan olub.¢ponpg © voswr u | g% Pu 1 gomsbn
ra yerlokon golsomp q © wrsd o x K lakin iriliyi ilp forglp-
nib.] s-bnodp iki-¢, ; alt - onbdp bir-iki elementolub. Qolsbmbp
y ar é g Ixaim eorbsstndoliklorlp a - € |, boai n @ wdb
golsombq a p a g li anrkéetmdairyy ¢ madiir. ¢onbq ° v s ¢
iipdi | gl v s€a sqelspdby a r ggg €€ r Zmglky a X K €
i n k edigddm tok, homdpc ¢¢tzpgordom®© toktikanv ar é
s¢melk avar.Bozikn ©orinh iri d © wo g a r¢ézogori
ar as@emalogpdor dahak i -¢izbgor vbyat | kasyg ar é
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m¢, Kk ¢ adlub.Bunlarkolpsizlorin metaplevralg a t | a%- € n
K aoladc ¢etzogorg at | aipn®nr éend u k moticosiads €
i nk e dabOgigeogor vbo n | g u & skalefidbo m ¢, -a
sirgée] e baa @ lgng & askateipo x Kokl

Devond © v r ¢onr¢tna | epompsqolsonalil or doniz-
lordbdpy a K apgrend © v r g mn ¢ @ | neohv®lobthidelp
forz edirlor ki, devonun pvvolorindD h a ngsiraitiv -bnosi-
golsomplilorsbg € ] € o chd ¢,lpda ahir &elb grupisp, ola
bilsin ki, dahapvvol (silurunax ér l)argég ta kb eql ar
b ak!| aenlipeGcs, malanurki,- ay |, & ¢ 8 mits axdn
- ayl, g adasna o gkldetin meydanagpoimosinp v for-
ma | a kK ma¢sssEbnsa edib, bu isb tokep horokotin m ¢, Dk-
koblok msinD deyil, hom db ¢ zpgorin yem-dibp s © pnibrok
bodbnb dayagvermpsinb imkany a r @dvend © v r orter¢, n
| aradgaz én tl éok th a pl @dhal&wdaakulayalonzor
g €] € rbdaal gel gebdenrf eéonr ma gagata hokk olun-
ma s astgplinib. G ¢ meedirlor ki, b u n | koorénr? owi |l
donizlordby a K a°ya@llb k i -vb oktaboyluo x | o bay ar €
| & golulslar. Heteroserkakipli quyruq¢ zpg q ¢ wtlv olub,
c ¢ d zogor bodonb, -pbnosigolsbmolilordd o | d kifniug e ni K
psaslabirlok i. D° g zpgori q a r¢ &mgorindon iri olub, bo-
don plakoid pulcuglarla® r t Shkeletlg €] ér d g fpgba n mé K
ronin cismio | ma glt&dy¢, s-bnolor horosi sbrbost element
lordon ibamt olub, bu elementbr d i | @4 wEh x |. Qo€ b
somb g ° wsh emnd o &lub, a] ® ;A kueumdayerlok i, b
g°mlri, homdpy a xi kneék edibBU qrupb a | &dopkka r
med®®vr g én ltaofcelnnduak | ar

Devonunor t al @ &  @addaa gel ki asulamda
y a K aitidanf o r ma | akul@yalmdzerlorin i Ksenakan
tidlor (Xenacanthidg b a k | @ A t @itgrg malunur Bun-
| amuemn n L wmpagodor, bel ¢ zbgori uzun quyruq¢, zog
lori difiserkalolub. D © g zbgorinin skeletimborkpzi oxdanvp
onayanlardarbirlok m iradialilordon (biserialtipli) ibamt olub.
Q a r ¢gzgori monoserialtipdp olub, ypni radialilor morkpzi
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oxa bir torofdon birlok i.SBeletq € ] & alul, &ogpro cismi ol-
may,g b rochd € qidaamadacg € r ipyat& € - iorig ¢ k|
manedilir. Ksenakantidin erkoklorinin ¢ ¢pk imo r q @te- é
rigopiodi) omplp golib. Bun | ga ez @matl & d 4 ka’rmeg r
d° vr ¢eibcgdpa K ggrraink i su- ? k ¢onndogtl ap € |
me, pwermina x € r | tamamh d gle t oni(bundansonra

K i sulamlah ebirqg altéag péé l). may éeb

Devond ©° v r ¢ g m | domizébnydaak aakaaya

bonzorqg €] € bhé & @ lg@pshakutbh a | € g & soiEDm
lilor - Elasmobranchiib a Kk | g A T @ & dotsmngil or bc-
d adl| amidamstiorini saxlamagly a n lairs @ yera bla-
motior db g a z a n € iog) skeleti diferensasiyaedib, erkok-
lorin g a r¢ &omg nahiyosindb c ¢bk imo r g @npleegolib. Fo-
gorolorin ¢, sqt® worsilby a n @ & jé € r dlangisinado inki-
K aeflibAlt vb ¢, s-bnb horpsi bir ¢ ¢ elementan ibamt olub,
-pnp g °© v kellp qutusuil b amfistil vb ya hiostil birlok mbmp-
IDgotirib, d ibHNIn g u r urh aokkoblok | vbs.

Yurad ° v rpy A doispaddjl orin iki istigamotdbi n ki kK a f
edorok akulalara(Selachomorphavp skathra (Batomorphg
diferensiyaetnolori g ¢ malumur.Yurad © v rpo grmold golpn
bozi fosilblorin n ¢, mmdplori indidoy a K agglanm¢, a &4 r
silblor isb mezozoye r a sfeanrdmaa |lbak raa desonuh € r
axérl,ageomdlak® mg?P v rogomiddd dib hoy at é
k e pnibra | € qla & €etgah paler hee Iblandoré elq a risé n
tiganotindby a s t ,&dl° & rogdoi iri olub, molyusklarlaqi-

d al ari & doho&ollp qutusutorkibinb k eorbk autostil bir-

Iok mpomblp got 1 r, dniipikbir-birinb s éoturubvbp ya birlok i b

m° ok s ¢ md R oyth- e v (Bu b ia b € bradmdorélar
(Bradyodont) qrupunaaid edorok, belb g ¢ m adiblor ki, bun

lar primitiv akulayalmnzor b a | € dyla angsuppumdansa y-r €

| € bRemnd ° v rpgradibntlar® | geddibbr.Triasd © vr ¢ n ¢ n
ax é ar dmzhaonliklorindby a K aby¢satn® vbbaal kélgél a

r evmyaximmerioring a | étqa pa@inegerioribr adi ont | a
nosli hesabedorok bu iki grupub ¢ t © v b (BladolcepHain r
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y ar é noaide tf noin K |

G ¢ malhnurki, s ¢ m¢ ik & |¢, &@steiathyes - bnp-
sigolsomolil orin h a npand@tiv qrupundansailuruna x € r | ar én
a y r .leakiredaleontolojidoliliorin o | ma nMok a é¢ b @ K
| any @ x tizbbmp@ geyrim¢ mk ¢ h mi. Pelond °-v
r ¢ mhdr-birindon a - -@ g kfaglonon iki qrupb al é@s ar a
golinib.B u n | hirr-a8knadpvenaaid olan qrup k ok ¢ ecly
(Sarcopterygi, ortadevonaaid olanikinci grupisbk ¢ aglz g
(Actinopterygi) b a | éyqal raér m somplp footiriblor. Bu ki
yar é mg idrafdil saa »>®eéh rendag ¢ m adiir.

K¢k ¢ clgb al & a¢l¢d epgonnin bbdbonp birl k-
diyi hisolor ptli, hom db pulcuglarla® r t qlub.)¢ z og skeletj
adoton, morkpbzi oxdanvp onayanlardarbirlok m iradialilordon
ibamt olub, bbzpn isb radialilor reduksiyaedibQuyrug hetere
serkalvp yadifiserkalqg u r u | Wend®d\ves kofl pqotu
sunabirlok msi amfistil birlbk m pmpolp gotirib.Bozi n © ordb
daxili burundoliklori (xoanalaji n k ek snkbkoq éj] ér daq
danolubvbyaaz- o ¢ mpxkk.Kollodo dori mpbn ®i s ¢ m¢ k
lor,onl amr arsiéorpdlcags ¢ miwasr Blelkal é gl ar é
godimf o r ma lk@losiadn £ snmexkkmdaha- o gedih la-
kin xordagq a | & Bodoei Kk 0 mb vbaya daimvi pulcuglarla
°r t @ub.¢Sonradanp ul c u g briai r° éont kosming at é
todricon itib, pulcuglartsikloid tiplidir. Tok a mgavame t dbi k -
m¢ plifik ar t,o0edand © v r gvepoorindovbor t al ar é n
k ot ¢ mcldor y ar @€ ms n p momdplori niki  istiganotdd
i n k iederk poncog, zogilorovbi k i poof, f toedla gy Ir-é | € b
lar.

Pponcog, zogjil or (CrossopterygimorpRadpstog, s t ¢nng¢é, n
maypndplori foal y & r oléb,cdéion ly a xikrék iek anfi. Kk d i r
Bunlarpsasn Kk i sulardagisnon donizlordby ay € IDesb | ar
tog, st ¢ mg momdplori sonradaniki istiganotdd tok a m, |
edibBunlardandevonvb d alkk® m gon p¢, zogilori (Rhipi-
distiforme$ dostosini, dahas o n r aido €delaaganthiformes
dostosini bomblp got 1 r om Rhpidistiformesdpsiosinin n ¢, ma
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yondblori boycak i ;uzuksovo X | 0 b a & @l Gggd z

goclori g °oklvb g ¢, wtly, burunb o k lau jbua K |ilofoa

nala vasibsilpbirlok i b, ozik © rdbq © v s feqero csmi

olubBub a | € givesgentith a m¢, | geyribonator s Htip

getnpsi vDy a K a y é K bictopik m g itkké eyni vaxtda

y a K afy @am ma maafelof Abhotdon forglbonmpsinb spbpb

olub. Devonun o r t a | Rhip@istitbranesdbstosinin h a n s &

grupundansaprimitiv sudaquruday a Kk ayank alkkak a

| a meéPermia pvvollorindd isb bu dbsonin n ¢ momdplori

° | gedibbr.
Kk i qrup iponcog, zogilor (selkantlar i Coelacanthi

formeg dostosininn ¢, agpndolori pdeozoyd © v rb gonizlorp

k e -bi. Bdeozoyuna x é o tgasda- o0 x s auidr, éakin

sonradamm z a | .Bulblad re gdnga 2 gat e qtbbaarké mmra

d°vaggl éq lrestrgoiniodBana g °ordo alimlor bunl ar é

nosli kbs i nesrbediblbor.Amma, sonradanmblum olm ¢, dar

ki,indidbbu qgqrupa ai d oyl aakna ybéarlléagrl ar
Kkidpsipd s k i ooog f g (®ipneustomorphpba

| & gdrtaadevond ° v rog moibm olub.Bu b a | égodima r

poncog, zogilorby a xofulmvop g ¢ m adilir ki, onladandaha

- o ferglonon bir qrupdurK k i ooof, f ¢oeH evixt- ox sayl é

ol mdayBulb a | é gvisseralkblbonin kollp qutusunabir-

Iok msi autostilolub.Di  erilbirlokorok s ¢ ml;, % voimbl D goti-

rb.Di kinbebqg ur ul u k kot obyektbm@m s @8 zirehb

° r t ¢ matygsklarla xor ongkimilor vbdigordibh ey vanl ar

iibgi dal anmaséndan formal akéb.
Kk iooog f ¢osd i¢gdubra | éaub, g told, - ay | a

r éeomplp gotirdiyi K i -hi° lWlxdpy a kK Bglexdvaitdby a Kk a

maqvp azlorokotli organiznlorlp gidalanmag n | & énm

dp Ibng horokoti ilb blagpdar olub.Bodpbni uzunsoy quyruqy¢, z

goci k i ; hbnkdp belvp anal¢, zogori il o birlok i.Qoedim for-

ma | askeletimbs ¢ mekkmldaha- ogedih xoanalammplp

golib. Bu, - iorytonof f ¢ s @lmag @ g €msirtPaleozoyd °-v

r ¢ mbdib al é&lgxlli aufardag e nyiaky € |, @ D @ x-& r
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| ar @ksodysoti yox olub.Bunlardanm¢ a sl i° wqodor 3
cinsbaid6n ° vy ank anabl@npder.

k ¢ a ecldog (Actinopterygi) y a r € nosaid olé&nibaa
| € qlcadg &gorinin bs a s é&th Hiss yoxdur, homin ¢ z
goclorin morkozi oxu dao | maQpdnbf or ma | gayrug n d a
¢, zog heteroserkalnistoton s o n rf aokr éma | isb hamoe- d a
serkal f o r makblboaire birlok m tipi  hiostildir, xoanalar
yoxdur, godim formalardaxordaq a | €& $ e K@rka&@rda
fogorolorin bmolb goimpsi il b blagodar xorda fobgorb cismi his-
sosindb s € x iilfogorp a r a s éhisddda ikpeovvolki g a b+ € n
| e jnslotmhs a x | kiabudag °oxordatps b e hformaale
meé K.@Qodim Kk ¢ argliogn kollp qutusuya tamams ¢ m-¢ k
Ik mivoziyyotdp olub, ya daiki b © y g k& mepxkm hisDlp-
rinba y r € Ipzigybted olublarNisboton - a vearnu p kbe r € n
Ipsinins 1 ¢, Bkl mei daha- o otub.

k¢agltlgal € d loa ma h raskotonas spip axan
- ay | gedidanag °otbunlarcold horokot edib vb manevr
ed biliblor. Bu x ¢ s ubsa rylyareeayiaky € | mhodaé n d a
donizlorp k e -Dlonindp, digor b a | € gpyadoidd ba® y Ride
loji phomiyypt kpsb edibBu b a |l € qlaa rgéad €devoa r €
d° wreggr t al AvrogampdAas |y m g Blib yerlorindb,
d ak«® mypipermd ° wrindp isb denok olar ki, hor yerdb ta-
pel éeb

Paleozoye r a skésnagghzbga | € gPlalaconécides
to¢, s D @dedibbr.Bunlark i -vboktaboylymy¢, it f or mal é
bal elyb q@u y r hefrraserka)l onun¢ spta gamoidpul-
cuglarlagisnon © r t ¢ | .Kobongytusus ¢ myokyaq €J ér
dagdanibamt olub, lakin © r ts¢¢ckmgrikdb olubK Kk i -mno-i
lorin ¢, s-bnDs ¢ m¢geisemb g a p a f e iklb horokotsiz
birlok i.Permd ° v r samxéemr |lyaarxgmaieaniskior s ay - a
a z aiobeabdi® v r gveoprindp® | geldlibbr.

Qanoidbr i Ganoidomorphadbsiog, s 0 @idholanb a | €
| axegsagepd |l d gk madiirBu n | ay-# wdosED-
lori permina x € r | e triégsdagadeoniskbrdpn tokok k ¢al
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p & Belblorindon norolori, lillik b a |l & qzirehlilod,n & x ¢ z
goclilori vbs. g $tormok olar.
Norolor-Acipenseriformesiososininn ¢ mdploria K aj €
yura m¢, a sinslori ispy u x @br aéid i° rv rorg,nmldm olub.
Bub al é& dpodomirugunsovdurb a kuéundarostrum olur.
Quyrug¢, zog h et e r o sganoikdpultudlay a | quere
] ums as e@radBazim ° orirh bodoni - € | p, ot chhig 9 <,
m¢ lkk msi - d a dnisbownazoifdir; oqg éJ ér d aécomd and €t
S ¢ mzilehb® r t ¢ Kk d-polorin ¢ s-bnD S ¢ m¢dg ¢
maqgqg € g € itpdn& jioik birlok i, fibgoronin cismi bmplp gol-
mpyib.
Amikimilor (lillik b a | & gAmaforraesvp zirehlikimi-
lori (Lepisosteiformgsovvollor s ¢ m ¢, dahoilbrp aid edirdi
lor. Sonradarb u n | horpsienng, segil dosto kimi geyd edilib.
Hor iki dosbning a z @ a1 @md & mpimer molumdur.
Yurad °© v rpgortod a K bvyoll ondp onlarm ¢, ®lif sularda
¢ St ¢tk keelibAmikimilorin kollosi g € 7 € r alsaglal a n
S ¢ mekkmbi - o x .Alu+onp bir n ep-s ¢ m orkilAmtdir,
quyruy heteroserkablsadah o mo s e rkkea-ltpk dé gdia
Tob a kdi°rv rpg md k japoidbr, o c ¢ odbn, lil bal €éqgl ar
dostosininn ¢, momdplori, bsadns € r a @& aBurdardanm &
asird ° wgodor hor dostonin bir cinsiq a | Amim vp Lepisos
teusAmia ecsend °rv¢, mnd y a xcénsior hottay u x puraé
dan lepisosteusspy u x tabraéwkl i° v rogtnadp.€ | € b
¢ o x gchly (Polypteiformeg dostosininh a z &/ raek a
yan2 cinsi, 11n ° wgrBub a | eéAffikassrul ayardgér
tok a mitgrixlori hololik tamayce deyil, bbzi blamotlorinbg °pr
i kipoog f tosDly @lx € n IGg uné&otuhuaki, bunlar qo-
dim paleoniskbrin h a mggu@undanséokok kK g e pé b |l ar
Zool o agkspayypB h al égil rair feegabedidpr.
M¢ asigmelkal 8d0desio, s b, d40dosoypa y + € |
magla25 mindon - o x °swhab edir. T.S.Rassvb Q.U. Lind-
berqintoklif etdiyi tosnifatapsaslanaradp a | ésglnard ik & t ¢
] e dlankdé:
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i Zirehlib a | &sigfili &lacodermi

T ¢ pnpsigolsomolil or sinfi T Aphetohyoidi

Qé ] e rbchglasding 1 Chondrichthyes

- Primitiv (godim) akulalary a r € i €ladodelachii

- Ksenakantidiry a r & il Xenacanthida

Y a sospngilory a r é it &€lasmdbranchii

B¢t ©° v bvayakiedrioay a r € i $lolacdphali

S¢ mg¢ & lg esigfii @steichthyes

K ¢pkuzgeclilory a r @ i Saraogterygii

k ¢ agcldiory a r e mactinoptenygii

Ay fa & tosmifatq r u phagdadéa n & k kmea pzapn

pvol geydetnok | a z éknd ar Kk &ceé rodigoy ul mu K
taksonlark e - miyka&k avp aobillor kosilib.Ona g °brdp
y a |l ma&z g ra & atgksomarmhagdamplumatverilpcok.

Ql J 1 RDABALIQLAR sinfii CHONDRICHTHYES

Xar akt erQeésjté rhdaasoetipgizimdoy a k ay ér
lar (comi bir n ep-n © ¥ i rsulanday a kK pNy°éwrihin s ay é
600D godordir. Bu b a | €& ghbmaprirditavlik (bu daha- o-x
dur), hom db proqgressivlikblamotlori var.Primitivlik plamotlor
bunl skeldtle ¢ t°,mm¢époyuq € ] eéalathggoa Boeloni
yandarnvp altdanbhabedn- i ygium b gjt & ,%oth gorg €
] €r da qBRbdom¢daénr © ontpulcuglar(plakoid) primitiv-
dir, bozi n © rih ¢ @i hotta- € | p.Qosddy ar éHyH ar é
dirvbo n | &or kérinkarico sorbosty ar a g EkEop | ak | €
akuladavp ximerlordb golsomby a r & q |, erirdairg&laqgla
° r t dur.G t goclor ¢ T ¢vogiyyotdp yerlok i} rz smgovu
] uyoxdur, b aj e r spisabkldman ¢ okdp arteriya konusy
b a K énrgpmodtrum ¢, s t gr? drdbn geridb spirakulumdp-
liyi var.Quyrug¢, zog h e t e r o skaip mnafistidve ya hi-
yostildir, b ¢ t © v b aatbsélditB ¢ O @ horol daxili ma
yalanmaxarakterikdit Erkoklordd q a r¢ezogori kokildpy i- K
mb-kopulyativorganf u n k s iyeyir geérinBir - o ° or-I
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doyumurtad i r i dvohpttanchi r i dr@adlirhedlardg olur.
Qé ] e rbdaal géP el -agrg R 0 m¢ xwlifdir. Bun
| amaée as®sndilak i -skatkarlay a n, 4526 m uzunlu
] u nmbl@nglor do var. Xpzor donizindbg € ] € rbochd glgd ar é
h ebir n ¢ moadpsi yoxdur.
Ha z éyradkaaqyeéajné b éh & @gkq aarr € resyi rnéfl é r

y a soispmmjl or (Elasmobranchiivbb ¢ t © v b(Hatotep | ar
hali). Y a sotsoengil or iki dostog, s D@ y r ékul@ar(Clado
selachi) (8 dostp, 220250 m¢, a § ia K any®amnlvp skatlar
(Batomorpha (5 dosto, 306340n °)vB ¢t © vbaklIpg!l ar ér
tosivv30 n°vg¢ var .

Qédarlad & tpd mair beledir: e

T Primitiv akulalary a r & ni €ladodelachii

T Ksenakantidiry a r & rit Xenacanthida

Y a sosmendilory a r & i &lasmdobranchii

Akulalardpstog, s t Selachomorpha

Pl a k |lpoEdbstosii IClamydoselachiformes

¢ o »lspmplikimil or dostosi i Hexanchiformes

M¢ @iti f di oxdostoddii Heterbdontiformes

Lamnokimilor dostosi i Lamniformes

Mi Kk a r d ioriddstwsik Carcharhiniformes

Katrankimilor dostosi i Squaliformes

Mi kK ar b uordososiii Rnstiophaiformes

Dpbniz moleykokimil ori dostosi i Squatiniformes

Skatlardbstog, s t Batomorpha

Mi Kk ar b uskatlardosiostii Pristiformes

Tonbolkimil or dostosi i Rhinobatiformes

Rombvarikimibr dostosi i Rajiformes

Tikanquyrugkimibr dostosi i Myliobatiformes

Elektriklikimil or dostosi i Torpediniformes

B¢t ©° v bvayakiredrioay a r € i $olacdphali

T Bradiodontkimibr dpstosi T Brayodonti

B¢t ° v b abkdbsieski iChimakeriformes
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Qeydetm i yi k ki pn fdrnees-femr mmyd-é n\d
xud konzor kimi tor ¢ g atunur.Lakin, uzun ibrdir zooloji
pdobi yyatl arda sordawmo | aneanagn-a kian
] € n doadilimizdp rahatsosibndiyindon biz dbhomi n ad |l ar
ol duju ki mi pgssdeuxyljaamaj lee smis. edi |
rombvarikimilor vb s.

Yast @lspmolilor y a r € mis Elasrhabranchii. B a Kk € n
° ntorofi bu vb ya digor dorbcbdb u z a nrosfrwmlaq ur t ar ér
Bakyan| axareemsrlaost a - € b-7agolsoooy ar é gl ar
yerlok ivb o n | & r@&in® ont ¢ mu ndbri gatlaq yoxdur.
¢onpg © vimgd i | g v segimentiolan spirakulumdoliyi
var vb bu dolik daxildon udlaglaplagplpnir.Koll o amfistil vb ya
hiostildir. Qplsbmpby a r p a qycaésqtvegdacér éaq laasré n d a k
dori golsbmpa r aasakesnolordd yerlk i(y ar € msidamf i n
b ur a d.@Pulalgarplakoiddir, kloakavar, fbogoro cismi in-
ki wdlfquyrughet er o g it kogdr g fé gyqriok i, b
erkoklordp g a r¢égoelorinin daxili hisosindbb ar ma g8 ar é
X € il kopulyativ(c ¢pk im) o r q mnplegolib. Y a sotsono
lilory a r & nosiki dodtop, & T akulalarvb skatlar(qad §r | a
daxildir.

Akulalar dostog, s T gelachomorphaAkulalarb al - q | a
r épnmitiv grupudur¥ | orind g °oF om ¢ Blitdir. Uzunlu
] u20-25 sm olan - é r t d dHupraomicus bispinat)s
y a n,al k& n 1%, botta 20 m-bp -atan balinaakula kimi
nohonglor dp var.Bodon u z a n bué&mxya digor dorocbd tor-
pedokimidir ¢ponolordp - 0 x s ttycltk®sici doy i x bildn
g ¢ cdipkyerlk icksoriyyoti y é r t.Baxléa@aeida Irran ér |
ammanphbng akulabento$ a g i . Qiddlaanadagoxu bil-
mpnin phomiyyoti b © y ¢ WRldilglarganaq a - wobos s a,s d ér
nadir hallardabpzi n ° wrilinsan¢, - ¢mtoh | Qlidir (polbong
akula a jakula -pkic akulas ,@umlugakules )é

Akulalar dosto¢, s t ¢ 8ndesiyp aid olan togribon 220
250n ° war.
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Pl a k | pedostosni ClamydoselachiformesDopsibnin
bir n °© v | aakula&€lamydoselachs anguineusi 1,22 m
uzunl uj]. Badpareéenleedfosthmyar éql ar
yerlok i Birinci golsbmpy a r € poamsiegre ndorikgatlaq -
¢p | eaprDip gotirir. M ¢, | a yoiisth donizlorin dibb y a xié n
4001200 m dorinliyindp y a Kk aAzésray | Bale eéwpl ar
b ak éanplpugkblalag i dal . ¥umartal ar i doj andé

¢ o »olspmolikimil or dpstosi i Hexanchiformes.Uzun
| up@-8molaniri a k ul aTroaik v ibbtropiks ul a o & n
dorinliklorindby a y € ksadnlbard gq d al . ¥umanal ar
di r i d®j dmdidri@ hor birindo 50-108r ¢ K elyrniK n
sanl ar ghemiyyot iqi dlak ® & & jah Ranai b
n° wat

M¢xoti f di or tostdsii Hetetodontiformes.Uzun
| u g l%mpdpdor olan4 n © weg. Qolsbmby a r é5cl ¢atr é
d¢ BaktvbHiIndo k e ansé sabile onal sagptdabl a
¢onbnin © riorofindoki d 1 okxl € rvmlitg galanhisoloroindd isb
g ¢ Gamgnak ¢ t.B g Ir motyusk dbniz kirpilori, Xxor bng vb
S. yeyir.S ¢ ropolp gotirmirlor.Yumurta goymagla- o x .&2 ér
pdod 10x5sm° | DyuchurtagoyurY u mu r tikisspirélgpi r i K i
(- & x @ vat7a@pg@ sonrayumurtadanu z u n RQusjn alan
akulab a | -aésxeé r

Lamnokimil or dostosi i Lamniformes 6 fosilosi varK r i
n ° ordir. Tipik donizt ¢ | k ¢TsAlpnagvulpess-u z unbuj u
m, k ¢oBi M50 kg-a- a.Q@ y r u juuznuunnil3umfpu at ér
Uzung u y rilw pozon zorbp endimrok gonimotini gicoldir vb
yab a |désgsi bt r a fféénrdl asbin yem & @ jvEéh ¢ c u m
edir.Siypnok akula(Lamnacinsi) 2,53 m uzunluqdaolur.Y a x K €
¢ Z prrdisbh a | &-B0dpeddon ibarot olurlar.Siyonok, g € z € |
b al sardinvps. b al é gldstssini &lmyorok, onlarla gida
| an &ozlmaw vp ya makaa k u |(lxeyus cinsi) 4-5 m
uzunlugda olub tropik sularday a y € I0d@ kalr déitonin
uzunl7-0jsmap - atbéarl & qli a =& (madosiddn 67
kg-l éggé | anlt éagp € 1).Ke gd-edgoh | plidir Adam-
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yeyonvbyaca j° | g ank u i Eacbarodoncarcharias6-7
muzunlugda2-3tona | € r olug Gidseyetkinliyp 4 m uzun
lugda oldugda- a .t 6 rmqressivdiK rbia |l ¢ @ ¢ & milbn
akulalarladaqg i d a.2-225meéurz u n | uojambnadl e te° v
udabilir. Kbia | é5g7lsrakol@k © t giokigpp a Fp-aar - a
edrcntoh | g kn © ordbn biridrKns aona stayd &ml ar é
geydb a | & n rh@&moakienior yumurtad i r i d o jDenizd € r | &
t ¢1 k¢ @i klglg® m uzunlugda2-4 balad o j.Siypnbk
akulaisb 50-70 sm uzunluqda3-5 balad o j. N ? wih bpzi-
lorinin vbtpgb bhomiyyoti var.

Mi k ar diok dpstoki i @drcharhiniformes Dost-
nin 7 fosilosinb 150ypy a xkéin; ortkvd - 0 ik akulalarda
xildir. Ha z éyradkaaiki anrb © y gkilada bu dostoyp aid-
dir: balinaakula- Rhincodentyrus vbp nbhbng akulai Cetorht
nus maximusBalinaa k u | @ @ m RQunj-ou a .12 m
uzunlugdaolana k u | la po& Ih2-14 ton olur.Nohong aku
| a ru&ru n L2045 ma olur.Balinaakulatok haldatropik su-
larda nphpng akulaisp dostolorlp (20-30 ford) m ¢, | a suliarda
rastgolinir.Hor iki nbhong planktonxor ngkimilorlp, molyus
klarla,s u h g | & rak aaxyéarndad € q i d a.Birasaag@r
15002000 m* suyu filtirl pyp bilir.Bua k u | adlimrk&r d a
d éBu nohbng akulalarq € kk & - ok g m suyundibinp gedir
lor vD ¢q éykixusun@ o x Kvaziyyotdp olurlar.Balina akula
gorni kapsulai prisindb u z u n B7usin wilmetri 40 sm olan
yumurtagoyurNohonga k u | yamustad i r i @ d mg g €
manedilir.

Boz akulalarfosilosinou z u n B,&nj-ougpdor olan 60-a
y a xa&utalardaxildir.Bunlartropik sulardasahiby a xsahm
Iordby a ylarlA€& b i kAasni éyneprCénaobi A me r i kian én
- ay | ginrléer.N & wdon biri Ni k a r a @orkozn &nme-
rika) K i sulurg © | atucaghoyat or z i kvw- bxkalt ér
Hor k e yeyondir, insanlarah ¢ cwaa geydo!l unmukdur
Uz un I5mydon - oolaniri vb aktiv pplbng akula(Galecer
docuvieri) insan¢, - omoh | @ k © ordbn biridir.
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Boz akulalaray a x @ n gnmxsusq u r u inalikkodan
-pkic akulalag €On | alr &8kndknyérae € X @DRIADG X B a r
kon ar | aisp@nf o derlok iBu fosilbyp u z u n 13-6 mu
olan 7 n ° daxildir. Dib vbD pelagialonur |j am&xifl ar
bal eql da.Kaskpaudageybal enméekdeéer

Mi k a r oro unzi ul n BQusjndon 1,5 m-p godor olan
k i -akukalar daxildir.Bun | a onkarfa m¢, wlit n ° orilvar.
Sahil sulagé aweg bozilori dorinliyi 600-1500 m olan sulardaya-
yél ébl ar

Mi Kk a r tx dostosiiinn ¢ momdplori a r a sy@mud a
ta qgoyan yumurtad i r i ddoijrai nd @jr anrad varr P&
Iophga k u | daink@izsuin W56 amolan30-50balad o j, u r
-DKici- akulaisp eyni © | D 3®40 bala verir.Dbstonin bozi
n ° ori lvbtbgp phomiyyotlidir, bbzilori isb idman ovundaisti-
fadb olunur.

Katrankimil or dpstosi i Squaliformes 20 n © volan
t i kak b lealzarnd m-pgodor, nadir hallardaisp 2 m
olur. N ° wrih bozilori ¢, - &ominliyi 200 m-p godor olan sahil
sulaé n ¢katrani Squalosacanthiag, bozilori 1 km dorinli-
yindb vb daha dorindo y a kK a B@& 1 |€ adr engkimilor,
m¢ Blittiponur | asgizd aalr Boeion d afmgl énda
y a K a ykatrahlarcinsiy e tonligpkl9 y a k élmduaun
lugdaolanda- at &umurtad i r i d onpyalanmada®-7
aydansonra(Atlantikada18-20 aydansonrg u z u n RQ2p u
smolan 12-30-a godor balaverirlor.30ildbn - ox a K larBeé r
dostoyp Kk i p akulalar da daxildir. Mpsblpn: k i m Atam-
tikadak ¢obillt-ay ax@nu n Bbhmaanqg ¢ alk uliasé
Somniosusnicrocerhalusy a K Xagya iy | a f lkendotimlik -
do olur, g & kish suyun¢, ssbthinbq al. X e r t .éVvig éolif € r
bal eqgnanr ] abaleaJo auitilorin | e koigidal an ér
Yazdaq ¢ fa lk u Iswywndorinliyindp 500-p godor ellips for-
maJjlya mra g diarheyi8 smbp- a tyanmrtagoyur.

Cért da&m |l a(mesr Euprotomicrus bispinatu3
u z u n RORp sordir.Bunlara - ekgandagemlor suyunsot-
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hinoy a x @ i n ardse suyundorinliyin b enirlor.Bu akulala
larda bbdbnin q a rtoeptindp fotoforlar adlananx € rodyanlar
yerlk | Fotoforlara k ul g é B ql aaamears& g K € |
I Kverg.csa®snb a kK g bplguskalarlagi dal.anéer | ar
Mi K a r b u roudostosi imRristiformes Dosibyp Sa
kit vbD Hind o k e asahibry a xigis ul ay a gy d bzune K
| ujl6 m-Dqgodor 4 n ° daxildir.Xarici g ° r ¢pn g K & n
mpxsusduB a k°énmsosiuzun ensizq € | boozwa é X € nt ey ¢
OX Kauby an | ain @ nodyerlbk i¢ré X € notrétnaésné n d a
uzunhorpkotli hissedicib € Jviar® € | ® x «-aérx élpgué s é
yun dibini emok m¢ ®Blit onur J a yoexzéradaeal @ gl ar |
gi d abiatorigl2balaverir(d o j).ur
Doniz mpleykokimil ori dpstosi i Squatiniformes Dosto-
nin 11 n °© warDib hoy a k € - i orindon &katlarao x Kk a 'y € r
lar.Burunk ¢ v doyirmidir.Q a r ¢£zngjorinb niskboton d © x z
goclori dahag e n i (B Uy ¢ kQibisompy a r éetigpik akulae
lardao | d kifib arkyéa n | ayerieknidra u n 12,6 in-o,
k ¢p6i 1100 kg-a - a.frépik vbo m¢, | a gularmday a ylarl € b
Xérhdaal épd mur | a g & d h dsagm,aayazsular
day a Kk a yYaimdrtadri r i dmyunaurta qgoymagla o x a
lann ° ori ar.
Skatlar dostog, s ti Batomorpha Suyundibindby a« a
d &€ g | aloodom blebgna risiganotindby a s t .eNI° ahé b
- 0 X ubmddnén quyrughisssi zoif i n k edikaydyruq¢, zpg
ci olmayabilir.cs a s b e o mild & zpgori - o xidir.
Qolsompy a r €5 d ¢mubdodbnin g a rnahihpsind yerlb-
K iDn ki ly a s tve Wiréoirinb kip y a x & ng ¢acd &Joct ¢
pmplp gotirir.Bodon - € | p eogad & rk a.rSpirakdl@ndoli-
yi y a xi knék iedib&Katlardosot ¢ s t g £ pEdplori aku
lalaranisboton - otenbol b a | & qOsasm sd débindp zoif ho-
rokot edirlor.Dostog, s t ¢brlnsosi, 300340ay a Xne® nwag.
Mi kK ar b u roudostosi inRristitormes Dosnin bir
cinsi, 7n° wgrMi Kkar bkatulbhau eB6mw- at ér
Bodoni ¢, sohd K aagyeast OP geogd ki - i ®@dd i r
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somby ar élgé wad terofindp yerlok .Uz anqmé k éncvar
burununy a n | ainr céimkyklok iLamisob € | ¢ §oxdura r €
Tropik vb subtropikdbnizlorind a y a z | éyqgal kaary®@yd aa r
lardadaimiy a Kk anyéanmadpsi do var (Avstraliyami K ar b u
rurunu).S ¢ ha | & radkaxyéarbhdad évpdibaornur j as é z
| ailbgi dal.umaital ar i doj andér |l ar
Tonbolkimil or dostosi T Rhinobatiformes Dopstonin 50-
ypy a xné°nwag.U z u n | @0cr+dpir 3en-p godor olur. Bp-
doni ¢, soha K ayjaéa K.8 b ¢ quyrughis bodbonp sbrhod-
sizk e - Quyrug¢, zogori g °pk vb enlidir.Burun his® uzan
mé K. drepik vb subtropikrayonlardasahiby a xséunl dils € n
hisosindd y a K a yHerokotloa rpassivdir zoif ¢ z pr.Dib
onur j aw& 2Irt@aléragli a a | dumertadirida- .
] andeéer
Ro mb v a rpé kiostmmii il Rajiformes | - fosilpsi,
100don- omx° wg. Bodonlori ¢, sothd Kk aj-@kast.el akeé
Bodbni bu vb ya digor dorbepdp rombvaridirQuyrug his bo-
dondbon a y dsérhodipbnir vbk i -¢izogpqu r t.@ostoaim bk-
sor n ¢, madplorinin bodbni sopplon midoyirmi d ¢, yb rokilli
pulcuglarla® r t ¢ Wpipdhy rg mri@dm geriyooy i | gng & | ¢
di koralukM¢ | a ypisayugs u | dilvinébntropik sularda
isb dorinliklordby a K a Y& i In 4 3@sindon Z£0 m-b qb-
dor olur.Gem b al € g g @ n @édsaytindibindby ar é-mgi z
Ion mihaddaolurlar.csass, zopf o r & geogorinind a - | a
vari horokoti saysindb b averir.X é r bdaal édiplxm engki-
milori, molyuskalar,dor i s i t ivddigon | @ hax [[oairs
d al a nBeéarl |éaguyumg siwrofindonh ¢ c edombkon | ar é
bodoni ilb suyundibinbs € X @ v & @ X @& K lu ddha°s\Vidrpeéa
aydezrunl| amolens I aty amemtuazsvennbeun] u
10sm k °© mspk au zZ2wnn Isoll(-15 smolur.
Tikanguyrugkimil or dostosii Myliobatiformes. Dpstonin
7 fosilosi, 100don - ox° wgrUz u n | &6Qgshmdbn €m-D
godor, k ¢psi P t-a- a.Boebnir o mb vbgagiedodir. Bodon-
don koskin sorhodlbnbn quyrugsalosi getdikok @ -, g by ruj un
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ucuiti g u r fTikangeiyrugskatlaryumurtad i r i dooyfda n
r i d o j 4lahlaverir.Nohong mantal5-20 kq olanbir bala
verir. ¢ 0 X U qugiraqg ° wsithino r t a birgbpzadna?) uzun
(iri n ° ordb 30-35 sm) y a sqgbrElok mikon a r O & kikan
olur. Ti k aalhtérofindd uzununak é r & mnendd zohor ifraz
edbn vozili h ¢ ¢ oioyvar.Skataakulalarh ¢ ¢ atdikd o, quy-
r ujiloua k u Iviaun, g8kandanzohor ifraz olunurvbbork aj r é
verir. Zohor ganak e - o gqaktokbyigi d ¢ Kk zopi f b iave-
rir, bozon © Imip noticolbnir.Qaradonizin sahilbrindbou z unl uj u
1 m, bbzon isb (azhallardg 2-2,5m-p godor olandbnizp i kKat vy i
| skatarastgoimok olur.Dostoninz u n | (¢ Zogp birlikdp) 4,5
m, eni 2,5 m olan aktiv ¢ z oygabiliyyotino malik, suyundi-
bindbvbsugat | ay & w abgganizmbrlp gidalanann © ori |
var. Buynuzlu skatlarfosilosinb daxil olann °winu z unl ugl a
m¢ mlifdir.cnk i - i gnilmidoma r b &€ 4 baldanohong
mant aoyadonizk eyt aenid me, kK ¢osiRt-a- at ér
Onund ° kzpdorinin © rhisosi buynuzux a t é.Pelagiath® r
yattorzi k e - ,ibozoh sudani 2mh ¢ n d ptwllanara® -
rini suya- & r p(léurh la dp@razitbrdon tomizlonmpyp xidmokt
etdiyi g ¢ madilir). S¢ rhéa | &yrakaapelagmlb al e gl ar |
onur ] alsgizd alraegnér | ar .

Elektriklikimil or dpstosi i Torpediniformes.Elektrik-
likimil orin 3 fosilosi 40-ay a xné°nwagy.Bunlar Yer k ¢psinin
tropik vD subtropikdbnizlorinin sahiby a xh&saosindby ay€1 € b
larUz un | dz15 amrdén 2 m-p - a.K enr® orih k ¢Dbi |
100 kg-a godordir.Bodpbni doyirmidir, g € sja y r u josia s @
g e n i.Plkakloidp u | ¢ woxtluaDigér skatlardanforgli ola-
raq olvan ronglidirlor.B a kyeann | acr ¢elektilkao r g yen €
Iok iElektrik or q aokligi doy i K mablekt o x umal ar én
pmpipgol mi Owuinkr ¢0ki bodonin ¢, mu ik i¢,bsidin 1/6-nb
boralordir.Coroyan 60-300 volta godor olur. Elektrikli skatlar
azlorokotlidir, pis ¢ z pr.c $a®n suyundibindb qumavp ya
gilbpy aya @dor g i r Inaldasakitq a | &Skdtlaapsa®n dib
onukjzailagqied a.lKasnkeardqorémmti 2-3 kg-l ébga | € g
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daolabilor.Skatlare | e kt r i k psasn g d @oludaa n
kon istifadp edirlor.Onlar® zot r a f | edektrik satbsl yara
d & rHbnairr satbyp d ¢pr hor bir ¢ a relekérik salpbsindd do-
y i K iykalriak d skateénoldsaeadir. Elektrik s k a tyl-ar &
murtad i r i d oR ¢aknedyfénoir ma | lar K oqads -@kir.
Eynivaxtda4-10balad o J ul ur

B¢t °vbygwrmlr@&Imikiolodephali. B a k°¢m¢pn d
dori golsbmbg a p & fh B B k enf.Qnalgi °wb a khiér iki ya-
nénga hbirgosompdoliyi g © r ¢Kmllp autostildic D i- K
lor birlok i gb¢, cd i fk® nsilbmblb gotirorok (¢, stikil ¢ ¢ alt
-bnodp bir ¢ g gomiricilorin kosicid ipknl x a 't €.Dokigod é r
somb g a p a g |baop gohméshil b blagodar olarag golsbmp-
a r arakasnolor reduksiyao | u n muwkad werms i sosif i n 1
var.

Ximerkimilor dostosii ChimaeriformesD ¢ nglaeanénén
m¢, Vimvpistis ul ay & y &.\oépgp bhemiyyotlori yoxdur.
csa®n dib hoyat torzi k e - or.Jiz wmIn | 6Qsindbn Zm-b
godor olur. D i #ord bir-iki iri yumurtagoyur.Yumurtalaru z a n mé K
oval gorni k ap s uilasméonyerlk i Kapsuli ambém
sapabnzor - € x @anBu € é x sugunh dbindd d a K Ivaya a
yosunlaray a p ek @ K &-$2myorzindbi n k edik >aniierlor
azs ayMg dgé anliseocinsiyyot doliklori obmblbgd mi .k d i r
X or dyaasxiéné e k m EXkmerlordd bozi primitiv blamotior
dog a IFogdoocismib a k | B a | daqugus s zog k © oiop
do protoserkaly a k | éétenoseckablur.H ¢ ah ¢, (birinci) bel
¢, zbgndb iti tikan olur, bir - ox° ovdbt i k asnaésnaohodi a
vDzi yerlok i(kokil 29).

Ql JI RDAQLI BALI QLARI N QURULUK

Qé ] é rbdad Foysaear om ¢ ®lit olsalarda quru
| u k| g m& modxak abarhoioid var.

Xaricig ° r ¢ nBpdory uzunsovdurb a K enngprrog-
trum var.Bodbnin geri hissi bsashorokot o r g @am &om db
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kokil 29. Qé ] é rbdaal gélAjalladar 1-boz akulai Carcharhinus
milberti, 2--0k i ¢ &kalad Sphyrnazypaena3b al i n aakalad x Kk a r
Rhincodon types 4mi Kk a r b Bristiophorus japonicus 5-dbniz

mployi T Ssquatina Skatlar 6-bizquyrugq i Dasyatis pastinarg 7-

Ti k askatli &Raja clavata 8-elektrikli skati Torpedomarmorata

B¢t © v h &Aviogakimeri i Chimeramonstrosa 10-kallorinks 1
C.callorhinchus
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geriyp getdikm nazikiokon heteroserkatjuyruqg ¢, zpg ilp qur-

t a.rG& nonin © rhisosininy a n | adr °ggnadra@hiybsinin

geri hisosind q a r¢&mgjori yerlok IErkoklorin q a r¢ ézmg

lorinin daxili hisolori doy | kbk ¢ ¢ok Idor ganéwai | i b
Bel hisodp bir-birinin a r d &erlekoa iki bel ¢, zbg, g a rtbeé n

rofdp, ikinci bel¢, zpgnina | t é@pkaha¢ zbg yerlbk | AJ-€
zb°y¢ K pmy a rcokligdodir, rostrumuna | t genr d a

Iok | ondan gabaqdac ¢ lurun doliklori u d | &} @la&ré n

y a n | ahor eorofdb & gplsompy a r yerjpkéi r

Dori vb onun t omplori. Epidermisa - o x s takyht ¢€
ceymli vozilor yerlok i Bu vozilor bodonin ¢, arinp selik ifraz
edbrok onu nazik pordp kimi © r tEgjdermisinaltq a t &ig-d a
menth ¢ c ko yerlok iXr¢, s pigmenth ¢ ¢ ooy koriumda
davar. Bunlarhor n °© v gaoxsusironglorini y a r .aBik € 10 x
skatlary a k a dyergoh eas éidrag® zpngolrini dpy iD lilir -
lor. Korium q a nisénton sortdir.

Qé ] e rbdaalgd gelekaid unl c ukqriumqgq @t é nd a
yerlokon doyirmi vb yar o mb v & mdem vb onun ¢, mrindb
oturand i K pnib&midir.Di K c ucwyepigdermisan xarico - -&

x éhomdogeriyppyilib.P u | ¢ U P msils ¢ m¢ ksartanadé
dodbn-dentindn ibamtdir, onung¢, &i isb dahasort olanemalla

° r talut.P;u | ¢ U P msihi ompolp gotiron dentinkoriumqg at €
h ¢ cobbynm, d i K -¢i myni °nbntemalisb epidermisinba

zal h ¢ coboynin mphsuludurP u | - wgxililmo k | ybagrd u r
raya- o xdamd a ma rgbliraAkuéalarda plakad pulcuglar
bodbn sbthindd niskoton borakor p a y |, akatlartaiso iri pul-
cuglar bodon spthindd sppolbn mihaldayeriok | o n | ataé n
s € nxdéar pdleuglar var.Bozi skatlardapulcuglar reduksiya
olunub (bizquyruq elektrik s k v s§. B¢t © v b aderibié | ar &
- &1 p,dig-denmr° orindo bodonin bbzi yerlorindd formaca

doy i K iplakuoidpulcuglarolur (kokil 30).

Skelet. Onur § at u-noux fogorolordon pmolp  golib.
Fogoronin psashissini onuncismitok k edir.Fogorolor hor iki
torofdon b a so&ulg(a mf ). © A U rsj¢ea u pmoln gotiron
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fogorolorin o 1t a dolék ivad.Fpgorolor bir-birinin a r dager- ¢

Iok d ip kudidliklor b ¢ t Bir kanalomolp gotirir .Kanaldaxor-

dayerlok iFogorolorin buc ¢gyerlbk msix or dgu éal u K un
doy i .Xardab a | é>xpdokants b e hformaad. Xar danén
tos b e hfvarr Medmedayaqvozifosini, denok olar ki, iti-

rir. Hor bir fogorodp bir ¢ ¢ g svb bir ¢ ¢adlt g © wrsoinblp

golir.Buq ° o bs a @ & nucsdsi nazikolur.

kokil 30. Ak ul adn &npulcig! ar@urewmliltakw | anén
-onosi, 2-adamyepn a k u | an,&3polongi a k ul an;&n
pulcuglar 4-polongi a k u |, a®mteenl k k u |, aGgamiug
akul akkrné&edlakl.anén
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Fogoronin ¢, s-té x & mucuduhnazik Bisosind bir-biri
ilD birlokorok hom dolik, hom db bel - € x & roinDid go#irin. €
Bel - & x & n t oindlpayotirdiki oéi dolikdp o n u bgyra yer
Ik iBuk a n aylaemn g sge°nwesdibini altar af €9¢ n ¢
iISD ¢ SG ap al @npl tok k edirFogorolorin alt g © wors |
onur je°netisosind g € yan - € x € mokliedbda, r
bunlarag é i@ ] éq @ la g rbriex|i &@ra b & r jJuacl laarréén
sorbost g u r t umlag@bodon b 0 K | uy aulngugoa dhab
edir. Quyruq hisdoki fogorolorin g € sltaq © wsd a pa@y €
| ° oipHD birlokorok hemal k a n adm@opngatirir. Hemal ka:
n a | & migndbn arteriyavb venagand a ma K le aBu léa-
nalg uy r ot borokoti v a x t ganddaamar 5 @ x & h ;ma q
danqoruyurOntogenezirg e d ipi io m dblaab €bn birlpk-
dirici toxumaq a t €& hodseqmentd bir ¢ ¢ & S bir godor
sonrabirc ¢attq € | € r anaolg gblir.&onrab a Kk | haldg é c
olang € ] é r luaypdpkaxordant r a fgeéenj deataicbsang
- evrHolsegmentdg é] éq dwrixyibs a g € rompmokl
birlok i fdgoro cismini bmplp gotirir.B ¢ v B alxd 1€€ dogpa r d a
ro cismi bmpolp goimir.Xordaot r a foEmbdlax d i toxuroai
gas €x efbgarmcsmim o X K ahyaalnq &inb-ayrég ya-n é
r ad@e] éy d pghoh dorg& p aly €nipté omplb go-
tirir. Quyrughisdp alt g © wrd In k iedr.a8Qfa b é ryjoxa | ar
dur.

Beyinqutusug € j équtd @udq beynihor torofdon phab
edir. Y a | begirrqutusunury, shisosinin® n ¢priodtanelad
lanandblik a - § g Bwedolik adton birlok d i toXxumag at €
iID° r t.¢Beyinmutusunun® n ¢pnrdiyb uzann@ kostrum
var. Rostrumunps a s éayih gutusuilp birlok mihaldac ¢ t
goxuk a p s pkbibnenmgexiyand i v a r le & ro&apsdila
lar@n| & mé&prvol niskoton y u x a g € dygnlardanvp
¢, sohohabedn g ° -zu x u yetlba ic B hisdb bnsd db-
liyi var, bu dolikdbn o n u by k e -Qiéff € rbdaalgél gél ar €
koll osi platibazaltipdodir, g ° @i v aa rl aioéad éarr &3 € n
dab abeyinyerlbk i r
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Visseral skeletq € ] € rbdad cglg® cdha @& Inadlag n d a
satpsini bmplD gotiron golsbmp q © worih formacadpy i kpk | m
sindbn bomplp golib.Visseralskelet-pnpq © v, d ¢, | @9 woe
ghishmp g © wimpa y r.&eotog P vikie ¢qé€j €ér tbhagdan
rotdir. Hor ¢ ¢, t s¢anip sol elementi® nod bir-biri ilp birlok i. b
! s-pnb vozifpsini damagkvadrat alt - bnp vozifosini isb Mek
kelqg € ] & yednayet@ir.Hor iki -onodod ipkver Ak ul al ar
-oXu+sma °vs Pmgonle ¢ (Ki -dodagg € ér
d a q blar.Budodagqq € ] € r d akggblsannpg A & B gaa ¢ n
| égled gy madiir. Dodagq €] €ér d @d Imdaos@m € n
-DND q °sv¢, N ¢ N ¢ mEspmb q © v sbg omdip goimosini
g © osirt

Di | @? ¥vpépqg ° v s geriginm yerlok iBuq © vkis
c ¢vbbirtbk q €] ér dhamtdid & rgisct,q €] €értdoaqgl ar
mandibularj ortaq € | & r hdoal,calt takrq € | € isDdkapuip
adl .Bn E@9 higmandibularivasibsilp beyinqutusunahi-
oid vasitsilp® npgreriokon -onbq © v shgloxkorok bir torofdon
dayaqvpzifosini yerinp yetirir, digor torofdon -onbq © v skgllo ¢,
qutusunabirlok d iSraiyorsol hioid g € ] & r ditdag tbkeka €
pulaq € ] é&itpdlagdionir.Y a soilscenpi b a | € gkkpa@yypé n
tindb-onpq ° viwlg qutusuilpd i | ga°l vt ¥ setementiva-
sitpsilp birlok i @bdim v primitiv akulalardakoll onin birlok m
tipi amfistildir. Skatlardatipik hiostil birlok mdir, lakind i | al t é
g ° v sligelementihioid) reduksiyaolunurHiostil birlok mb ¢,

t ¢-pnp qutusunurhorokotliliyini tomin edirA] é g € nai-«é |
ma g e dm | ga°l vt gegisindbsa®n5c ¢gblsompq © wors |
yerik iYra | p B ave-l @ssgmoli akulalardabuq © wor -7

c ¢ t.@osbmbpq ° wrisbir-birindon golsomby a r évadiosilp €

a y r.Brincégolsompy a rdéij | ga°l alsiinci golsombq © v s ¢,
arasardaiAson ar isbjaé € r(l@ e c)égncvi s ¢ n
° n ¢pryatiok iHor bir gplsomb P v Bigbiri il o horoki birl okon

d° kd qief ér thaogidBug ® wimb kK a | EaheEl €r
d a ql tekikapulag € ] € birlkkad 1©Dlsobg © wrimih ¢ S t
elementbrio n u s § & u irkknnablu. A k u | avbskatlae n

(]l
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r édksdriyyotindb kopulaq € J € Ir Yoekfimiég e romoreklqol-
somp a p a r atdadmOehorklipndirir. Qolsomp q © wrimih © n
kon a r énazikgosomby a r p a gyeriexqilBg 1t gplsomp
g° wimih ° nkbnar éehdamdlggé] €r @osmnb ar
di kpo)igisbmpy a r éajyesanlg udlagnahiyosind suyun
S ¢ zsilzra myemins a x | a n &itlmotaediréBrga ° v b a K
| &1 astruhgyoxdurvbyazof i n k e kK enf, goxuikapsut
| akolléqutusun& nodbirlok | Kol b tropibazaltipdodir.

bt r a f dkedeti Eok¢, zpgorin daxli skeletipzolpi &
risindb s éitpgeriokon - © pkiki g € ] € r d amyh radiad a n
lil prdpn, xarici skeletiisb ¢, zbg pordosini saxlayanelastotrixk
[prdpn ibamtdir.Bozi n © ordb radialilorin bir hisssi birlok i b
| ° omplp gotirir . Quyruqg¢, zog g € § & dplad é gkkbdayr € n
yotindd heteroserkatipdodir, homdboo n u r jueu &pta y € n
i orisinD k e -Sikba t Wpabr¢é P v b adezilod@nin guyrag
¢ zogning svbaltp a y I akkié-olurkpyah eolmur.

¢ uftraflardaq u r gkelaiiki hisoypayr é: bazugur-
K aypé a nqaugr Kkoki 3).

Bazugur bgjtldrg €] eqdvasyd yaikiy a r-é m
g° e ] ér damdo.Burg € ] éb aladgdoaim altdan
vbyanlardamhabedirQée ] éq dvagam| aoynagp é & € n
t évarBu- € x énoirtackydmst skeletibirlok 1Qynag- € x-é nt é
s@ur wajxarak ahjsgElbpay €y @ x higDek i,
a K aissekorakoida d | .@r? & rzpgjorinin sorbpst skeletinin
DS a s¢e-maealq € | é(badatigqtok k edir. Bazalg é] er daql .
skatlardadahairi olur.O n | alist@ utunahorosi iki-¢, -hisdbn
ibamt olan- o xradalilor, radialiloro isb daha- o elastotrixibr
birlok 1 r

¢anaq ogqquérjkearjdéaql é pbbhatbeéql-af éa
dagdan ibant ol ub, ok 6 alieh aoziyoidg yertbk i r .
Onun lor torofinbgqar eéoci gz bir uzunsov [
birlok i b . Bazal opdfindbr da] angeperdaqt
olur. Radialibrp ¢, zbg pordopsini saxlayan elastotrixat birlbk i r .
Bu bal eéoklorairreinn elr&z al géjlymsiydaj € |
or gqane sskaesbashb@otiriri n
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kokil 31.Ak ul g o é r agqvb a gsezpgérinin skeleti solda
bazuq ur kva & g zog: 1-karakoid 2-k ¢k g €] é,r3d aj
bazalibr, 4-radialilor, 5-elastik Kk ¢ g lsalf danqqgr kvaj é
garun¢, zog: 1-- a nla°gpsifi q & 7 €,r2-Haadli 8-radialilor, 4-
elastikk ¢ a b@apk mo r q @tari@odilpr).

e

Akul avoh ¢ € hv b &g Erl asiksietb tla-
godaro | ma Ha@d £k at d @k zégmnin b °© y psiranun
gur R afneu r pzaox hirlok msinosbbobo | mu.k d u r

¢ zolp sistemi Bpdbnin bbzi yerlorindb segmentrin vb
yao n | ary-@ s hisolorinin g u r u ldoy kK Ko&i bzoolp-
rin (g °© o, golsompg, s ,tgy@sompa | WD & ¢ 3 zbg DzololDri)
f or mal asebobalsbhé n a

VisseralpzolDlor gida borusunubhab edirQéeé j é rbeta g | €

€ g l-oabrveegolsomb g © worimih sayapzolplori enirp zolag
@zolDlorip bvbz olunubhEninpz o | ezojolorém ¢ okkob diffe-
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rensas i Dzowlgrapamadmeld gotirir.Bu bzololor - bnob-
lorin vb golsbmb g ° wrih horokotini tomin edir.Buradaso
matikozolDlor dovar, lakin- ozoifi n ke k mf. Qa&ji & r d aql
b al é gdolmgistemininxarakterplamoti nisbotbn avtonom
o | ma .sA@ah@&mluqi morkozi sinir sistemiil b blagpsi kosil-
dikdp, pzolblorink m »yyon hissosinin foaliyypt g © ceniosidir.
Fizioloji mexanizmihoipdpa - € | oh@ m@ux ¢ S ubsbay y
| eqglyaxkadazn, ml ¢d retyvpsoieprb a kg i | mi K
akulaxeyli m¢ dbt ¢ = bilir.Daxilior gan B & a éakulamé kK
¢ Z,¢hottak ik autub uderAkula | aozomlorinin Kimyovi
torkibi dp sociyyovidir. Mpsolpn, sidik - © pribin mi g doary &
| a doBinf or mallbR2,8%diasufmo r ma |l 0% é n d a
ol djgldasmm¢e kbal é oa008¥edon - o almur.
Sidik ¢ © srihin akulalarda o x| méigoréo n u r Heywdné
lar ¢ - & d ¢ msyoemalikdir. Ak u | atzowlorigdna | ér
metald u z | agra€l néatmls g me k& & k, € goll adrudjau n d a n
- 0 x :dmospipn, titan (Ti) 10 dofp, mangan(Mn) 20 dofp, ko-
balt (Co)vbnikel (Ni) 40dofp- o x.d u r

czoporin vb b ¢ t © » dayalghdrokot sisteminin® z- ¢
NDMDXSUSX ¢, S UDE @ § y € o chd ¢ lgphtigatgd; ac gaha
daar t masmhod plar.Toc r @ yolu ilpb mblum olub ki, © z
k ¢osidind © rpodid godor yuklon miakk u | lerpkét 8 ot
vD manevr etnosi kifayot qpdor s a x | .8 g & blal éql ar
a z a ¢ gopdikdo horokoti zoifl pyir.Horokotdb olana k u |l a n € n
bodbn temperaturwdam ¢, hténtperaturundaid-8 @ (bbzobn da-
ha- o)a r Dlér.q

Hozmor ganjl mumibtply al € cul] adoiyd &p
aj engz it f or nomb kea kn@¢nrlit yerlorindd yerlok i r
A] zyemx msinDog b a | &qgdrupab © | cingaj ézl el
(aj €z bakémigpuapgaalyerdrmadrén °©°n
l akin y uxalrtéa] #a¢ le@dm)xbrarktem al t é nc
A] é zpdolx ,- ord/odi Var.¢ e pm pzolDlDr | g¢Belbg dgr .
-pholor -y e mi b oznoyn &idnat  ve d i orokotti @xiri h
heyvanlarla yenmhpn yértéeceée ohbial eql abpénxd
kosicidir.
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Skatlar molyuslkaarla vb xor pngkimilorlbqi dal andé ql
.- oml dipgyhast.Bf bk eb adx brdbitloa rdéi nk
| ° psihi bomplp gotirib.Onlary a sdtimk Vb d i |k° oioh il
yemin sbrt hisolorini a s a n bze Wliflca.D i knn °niorkliyi
vDf o r noegan&mingidalanmax ¢ s ups ilpydlpgpd ar.d € r
A] @ k| u fikinbkn - g at Bkl glikyerlok iDilin
° z ¢ rskeletiyoxdur, onud i | cp°l vt $&pulaelementisax
| aydeirl @ vise horokpt etdirirA] €bzo Kk | u jdivan u n
| ar d@raw etdiyi seliyin torkibindd hozm fermentbri yoxdur,
y a | yemin udulmag naés a n | .dd Id &jaeml agoleé nd a
sompy a r évgrQmaladmaz a mauwyéa r e gpl$prapryas-
paqceéqgltegrua | aft g r ¢glindcagoserm y a F €
| ar éxardoa re x macs a rnwesais@xiagdansonrag ° okl
vD pzolpli gida borusugplir.Qidaborusuc V & o r rekil &)
olubmpdoyp sorhodsizk e = 1 r

Mpdp iki hisodpn-° rkardinal vb geri pilorik hislbrdbn
ibamtdir. ¥ nkardinal hisodbd pepsinfermentinintosiri al t é nd a
gida kimyovi holl olur.Lakin, hollolmay a vgedir, iri gpnimot
59 ¢prvbdaha- om ¢ abto holl olur.Kifayot qodor bz 1 | voi K
kimyovi holl o | magida mpdbnin niskotbn ensiz pilorik his-
sosinb k e - Rilarik hisdb gida mpdpa | vozénin ifraz etdiyi
tripsin fermenthin tosirindon bir godor do holl oldugdansonra
- ox é maaikb aj & rg gijrNadikpra q & modpai pi-
lorik hisssindbn hal q @2olenin & al énlilaama.g€é& €r
Hpbm mpdpa | vibzénin, hom dp © ckispsinina x anazié&kb af e r
s a jbeéark | a raj- eé\dpddnirapilorik hisosindon nazik ba
] € r damhodolmu kjidaelementbri k e :-Nazikb aj ér saqd
gidaya® dvb mpdba | vibzénin K bskq a r eow@adaqgi d an é€n
sor ulbmxdNagkdbra] ey cjalmaj € ke a Yoa
] ulma] éuzendugm ¢ h golovidir, daxilindbb aj édi-s a g
v ar e B & eotan 12 K3éyrili spiralklapanvar.
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kokil 32. Ak u |l daxiBaor q a:Mbuunddliyi, 22a] §ar, ej é
3-golsbmblor, 4-gplsomplorin xarici y a r € d-veaa sinusy 6

g u | a g-wpaoqgik, 8-arteriyakonusy 9-q a raéorr ,t1@gstidci

golsomp a r t e r, il¥rmaptoeinr Kardinal hisosi, 12-mpdbnin

pilorik hisosi, 13nazik b aj & rléyaoq] baj € (yaa g | mé kK
haldg vb onundaxilindd spiralklapan 15d ¢z a ] & d6xektgl
vozi, 17-kloakg 18qaraciyr, 19° dkispsi, 20° da x a R1é
mpdpa | voE, 22-dalaq 23b © gk 24toxum a x a R5@ ar
¢, zbgnin kapulyasiya(c ¢pDk Im) - & x &€ 26y @ $ & avpziy A/
toxumlug

@D M
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Mi noqapirad k| apanfégi damng akul anén
spiralk | a heaarj & r ¢ iad)atmeckotini zoifl pdir vb onun
maksimals o r u | to@is &m &, bu halibtidaibal éqgl ar é
hamégs gsociyyovidirYo ] bra] ér goavg thg ho t d
gi damm@inps or u lpnosesséna- a.Bleprosesspiral
k | aplae £ amaoia sorulmasothinin dofolorlba r t ma s €
hesabéamesirD¢ daj ér shemaqpad u n maidaé K
g a | ekiphkayade¢ kvp kloakadoliyindbn xaricoa t ®l; & r
b aj é rbelapjofindp rektal vbzi (b olkar mageae Bt ey
0 X K pyedok iBu vozi duzlar m¢ b aosi bt q a.@raund € r
h ¢ coboy P zb o k | uljownandfraz edir. Bu homonun
torkibinddb NaCl duzununmi q dganvzee d abé@ihd@aj undar
iki dofp - o x .@ u rsulandab a | @ekt@ vozisi zoif i n ki kK af
edir.Dponizdp olan akuladabu vozinin k ¢p6i B,815,9qo | duj u
haldg k i suda0,351,5q olur.G ¢ maedirlor ki, rektal vozi
- 0 X a4 anaayln felik ifraz edir.Bu iyin vasibsilp erkok vb
di oxbirdbirinit apér | ar

Q€] € rbdad gl gdraaiyrie- noikdir, ¢, pay L kird ér
- 0 akulalardabodonin ¢ mu nki¢psidin 14-25%ni tok K i |
edir. Qaraciyprdp ehtiyatpiy maddsi toplan &Nbhonga k ul an é n
garaciyrindp piy maddsininmi q d doryé;, mu ki osifin
70%i, bpzi skatlarda60%-i godor olur.Qaraciyprdp kifayot
godor glikogen vb bpzi vitaminiort o p | @, hojndob al € én
¢, Z Dkqgabiliyyotini a r t [@droatatiko r gand ér

Qégr d alga leé q hidayaé tnlob a t -€o0 xdeyil.
Okeanariumdasaxlananu z u n I3 unj ki ¢pb6i 1150 kq olan
gumluga k u l(Carsharias avenariusbir il przindo comi 80
90kgb a lyegni.©Ouungri d a |l dewadarapgreb godor
niskoton s &thi, galan vaxtlada zoif o | mu .Xemibmmbnin
bebx ¢ s ups okgagariumumoraiti il D do blagpdarola bilor.

Tonof f % q anvb gazlar m¢ b andi.iQéj ér dagql
bal e dohoa f @ m q a golsoenolpedir.Qolsomplor u d |1 aj é n
di var xanchh § a r éwklindor olagolonirBu y ar e ql ar é
arakosnolori d i | @9 & @ golsomp q © wrso birlok iHor
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bir © raralosnonin doriypbbnzor kbn a 8 @ n rqAsE® y a-r &
] € ngami® r tQgspmp aralosnolorininy a n | a(orékn d a
torofindp) ektodermalmon Bi golsomby ar p a qwadHgrl ar é
golsbmp arakosnosinin bir torofindp olany a r p a qycaér,gélnma r
iki torofindb olany ar p a gso b g t &rwplsomponi tok kK i |
edir. Q& ] é rbdaa el gispayyoBndp 5 golsompby ar € gl ar é
da 4-5 qolsomp yerlbk i di | @9 W &&dinci golsobmb q © v S ¢
a as § @ad @dangeriyp4b ¢ t(PIV) golsombqg © vvarg,
bu g ° wrm laralosmolorindD golsomb y ar p a qa@ug ¢/ ar é
golsbmpq © v sbgsowyda r p a yaxadug | ar

Y a sosmndilorin -onpq © vibg i | (p waErgas énda
rudimentalgolsomp y a r W yaéspirakulum dpliyi var. Spira
kulum daxildon udlaglapblagplonir, pks torofdon isb g © oxdbn
gericb xarico a - @nhun? nd i v a doe matlagdanklapan
var, | a zo#&ugdabu klapanxarici doliyi g a p a&lgr &irgol-
sbmb arakosnosinb bir ¢ ¢ (6 a\p sol) gotirici arteriyagolir.
Bu arteriyalargpolsomp aralosnolorindp - o xkbpuyarlaraa y-r é
| eKapilyarlardagan oksigenb zbnginlbk d ibrksdnra- € x&a r é
arteriyalarlagplsompg, s artgriyalara op L. anér

Akulalartonof f edskon udlagg e romirksba j € zvol a n
sprakulum doliyindon i ori sorulur, gplsomby ar paqc éql ar
sothi ilba x &abici gplsobmp b o0 k | udplur.Buavaxt xaricdbn
olantpzyig qolsomp arakosnmolorinin sorbostkon a r beanggé-x a
raq xarici golsomp y a r € qd aapr @shessonras a \Jbp sol
golsobmp ¢° vosi Ibir-birinb y a x & nudlagkbéork | kuij -ui | i r
g o nyar @somploriny a r p a gbirlekook suyuggeriyd
(udlagb o k | ¥ & x1 ma sqéanr ékree |sBa wakt xarici qol-
somb b o K | u jpayig al ra tqmssbmp arakosnolorinin sorbopst
kon a r & a @&tés@xaricoa X.€ r

Sk at Hlahmgeak é - osiriloplagpdar olaraq xarici
golsompy a r éqyd reoiek e -Tonbf f @ Is aké@alardaol-
d u jkimi olsada xarici gplsomp b o K | us gpirakulumdo-
liyindbn daxil olur.Bu doliyi © ontdori gatlaq(klapan) plavp gol-
somp rolunuo y n &y anr¢, b b | € q forglirothaqng € § € r
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dadglad é gqdsap ¢ ar p a qycalquaeamsd ashi |
tomin edir, azotvbduzm¢ b agiq d | € gsb xarced Bil-
mirB ¢t ° v b amof € pexanienms ¢ m¢kkd lge gl k €
midir.

Qan-damar sistemivb gan d ° v r. @andamarsiste
minin ¢ mu miur udopwikumi aj @&lzd lefhidarrlLd-a
kin g €] é rbdad el gfhnadamarsistemibir s @éx gsusi y
yotlori ilp forglonir: daha- o horpkotli 0 | mg maddlg m &
badilbsininy ¢sik soviyypsi vb s. (kokil 33), Dkdb venasinu-
su (sinus vaosug vp arteriyakonusu(conus arteriosusbmolD
golib.Venasinusunazikd i v a.rAtlegydh Bonusuaortab a K
| an] é&adeprgé mom mihisosi deyil, ¢ byin b a Khips-
Iori kimi o daenimbz o | ezojpypénalikdir, sorbostd © ypbin
lir Arteriyakonusunurdaxilid i v agamngér@apa x mas éneén
g a r Katask&paelarvar.

9 15
6\ 4 5 10 7 }' / /
- ", L
=1 X —v—a
3 21 12 14
1318

kokil 33. Ak u | gam@marsistemi(arteriyasistemia - ,&ena
sistemiqararpnglidir): 1-¢ ok, 2-q a raéonr ,t3@obiriei golsomp
art e,rd- \ywasagolsbaoéa r t e,r5sgl ast&k ° k §sol
yuxua r t e,r7ielacrét8guragv e n, &sobarxakardinal
venag 10sol° rkardinalveng 11-sol K ¢ v ¢ & al2-@araciyrin

g ap é n,ad3qaaciyorv e n,ddksél yanveng 15b ° gyinqg a p é
vendaeke rp¢eognaal t é
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Denoli, ¢ byind °© y & foahyyotindp tokeo modp- | die-
yil, hom db arteriyakonusui k t edir.NMDpRDciyin vD arteriya
konusununa r d d € & pan damarlardagan tbzyiginin arn-
ma s gpgéa nsegili horokotini tomin edirQa ra&mr t as énd
ganteyiqiqgé] érbdad glgédddmmha s ¢, 68 ¢ m¢ k1 ¢
bal éqgsbl&t20ramc.s ¢ borabordir.
Arteriya sistemiarteriyakonusundanr € xqaanraé@Ir t as €
ilD (aorta ventrali3 b a ¥ EQea r agonr tpsbenEnahiypsindd
b eck¢(s avpsol) gotirici gplsompba r t e r | (grterli l@an-é n a
chiales advehentga y r.Buhlagdanbirincic ¢ t ¢ | ga°l * se¢,
n¢q al aisolgasom®d g ° wrsil ganlatochiz edir.Qpolsomb
y ar paqkaglgal aarr egandlesigenb zonginiok d iork d
sonra- € xé&qgosempa r t e r i (grieri branéhiales reve
hente}t o p l¥anmhébirinci - € X agolsemb@ r t er i yas er
¢ Mu yuxua r t e faicayolisscémmun)sa y r i & gellir.
Qalan- & xcaanedyalarhor iki torofdd ¢, mu oisbmp arterk
y as & A & Dahg sonrabu arteriyalar bir-birilp birl korok
onur jad n égenipgpabela o r t (@mt& domsali3 bmolD
gotirir.¢ i yq wr knahjyyesindb belaor t a s glhdramg¢
c ¢ k @lsulckvia) arteriyaa y r € dplsomoeacp a r vt € v €
¢, zbgorini ganlatomin edir.Bodbnin g © v ldsosind bel aor
t a s éanydradit naentok vb ¢ ¢arteriyalardaxilior qa,nl ar é
bodond i v avb ganr@gé&mgorini q i d a | .Behadc@rrbpar s €
donin gerisind quyrugfogorolorinin hemalk a n adayél olub,
a X @odoagedirvbquyruga r t e (aicaudaldéoqur t ar ér
Venozdamarlararteriyalaranistoton y o | u woodivar-
| anmazkdir. Quyrugv e n @enacaudalisbpdonin gerihisd-
sindbnvenozq a gy € ] @ rongotir.Bodonb o kK | wjaundaé g d a
saypsolb®°npkrgawé&nal (apodars aenaliyayr.el ér
B ° gkiordon - € xvaenn a hoensi i@ o v atbrofirg arxakar-
dinal v e n .sakdinalis pasterioy ilp birlok i Bodbnin yan
d i v ailp gol@rc &yanvenalar(v.lateralis) ¢ pk nahiybsind
k °© rcp k aviertalara(v.subclavid a - &la@nmfin venozqa
n & ¢°t rkardinalvenalara(v.cardinalis anteriofvbc ¢atk aj €
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vidaci venalara(v.jugularis inferio) t o p [¥awparkakardr
nalvenalarvb® nod goibonv i deralarm¢ v atbrofimg(s a

vDsol) K¢ v g & a r(ductua cuviedi birlok iKre, vegar | ar é
(s avp sol) venasinusunaa - éHbz sisteminan (mbpdpb, ba

] € r wa)ygoipn venozganbir n ebx é rvenayay €] €1 ar ac
garaciyrin g a p € n a(s.@rnaeé hepatisomolp gotirir.Qa p €

v e n @asm@yrp daxil olaragkapillyarlaraa y r, garaéiyorin

g a piggeminipmplp gotirir.Qanciyprt o x u mags € n g-h d ¢ k
done sonrayenidbn garaciyor v e n a s & jn\va ve@dasinusu

nat ° k ¢dé¢ré rbdad gl gabdssinireyan € nydrlakon iri

d a | a4 o gqanyaradanvbp gansaxlayano r q a Dalagda

g a nfeonr ralanhebtbri (eritrositior, leykositior vb trombosit

lor) omplp golir.

Bal & qd anmmadreg d Bemaglabininmi gd@a @ é n
oksigentutumukifayot qpdor doy | okdir.Budpy | oklik b a } € q
| a hokotlilik gabildiyyotindona s € .1Q&d e€rrbdad glqd ar d
hemoglobininvb q a noksigentutumus ¢ m¢elka lgé g ar én
a K aj° esidisindon birn endofpa z d € r

Kf r amraga nybauddtiz m¢ b andi.iQéj ér dagql
bal € dffazato € q esa®d mez o n e f r oElEdir.B® yr
roklor ¢ ¢ t,d o mr jyaannd na dedok dlaa ki, b ¢ t bhp-n
don b o k | utjtarag uzununayeriok iBrP pym © nhisosi
d a r, dnéahisosi nisboton g e romitkkvb b © myin psasfunk-

s i y ayeariepyeadirir. B © pyin psask ¢ Dbini Baumankapsulu

vD bu kapsuldayerlokon malpigi cisimeikl ori tok k edik.Malpigi
cisimciklorindbn b ° pkik anab & m kBazycge ] érbadaql €
| & g Ibe myhg, @rindp Malpigi cisimciklori ilpy a n, & é

don b o Kk | uaj -uénitapyici q € f c @eafrbstomlay da var.
BOogkrkanal da v amxems doalih ¢ coboyotur.Bu

h ¢ cobbyazotp ar - al a q anla §jalgi)ebe’ pk kanat

| ardéanja® @ gkik a n ad il baar| ed/qlftk @ n ad -éénlaée r
bu kanalsidik a x aaluauo y n aBrkekrb a | & ¢ dkaka

nal Vodk @nahe&ng-fodbosthisosimk e ;kianal én
y U X laissos isb toxumlugyolu vozifosini yerinp yetirir.
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B° gkdD s ¢ z g b ank lokaragaMalpigi cisimciklori
kapily a r | agedirballiras ¢ z gdbnrmonra b © gk rkanat
| a r axamni&k sidiyin torkibindp tokep su deyil, hom db orga
nizmg¢ - £ m y dlankoéorlor, vitaminlor, amint ur Kkvod. ar &
g ajbanarb ° kk an al IsaulueBPddak anad dbar é
m¢okkob q u r umalikdiao n | an & m ralvailr aparal
varB° pkik a n adpdinakriésuom u r | a ldabelmagu-é n d a
r ul wK drau kKyohuwvozili aparatolub.Bu aparatk i rsi n
larda bodonp daxil olan a r tswunxaric edilmosi ilby a n,a Kk &
ilk sidikdbolanvby u x aa @& Idakri €l fma w dnaddblérin
orqanizma s a x | a ntomenedrBaDd gpdimb a | éaq lra rn
sulardandpniziorp k e - @ bodpbddon daha- o suyun itiril -
mpsi qorxusub awke r mBwzdmang € | € b & & gbiglé- a r
ji cohotdon dahaol v e rozigybtdb o | mukd ampar at é
bodondp ilk sidiyi vbd u z kaxlayaragorqganizmb doniz m &
hiti a r a sasmotikdpzyigi nizamlayab i | mOsknditik tpz-
yigin toxminon 50%i organizma d u z |, &0P6Ei$D ganda
ma r | avo®xurdatardassidiyins a x | amensa sizam a
|l aneéer

K I skliyin vb bunay a xbélok miorin organizma sax
| anngdssnd®y ar padgckei erl enaighmokag-
darBuge] é baa @ lgyés akrsicbmiya(b © pk xostoli-
yi noticosindd bodbnin© £ z g zohorlbnmbsi) xosoliyinbg a r K é
uyj] unl asobhomalmak dsg maedilir ki, bebuy j-un
| a kamanizmoa ] met a ldhha-rodsm x | ailboia s é
god a r.2Em¢ blad é gsbaotstnpy ar pagedkqgl ar é
c © mrihi asanc® z ¢pmxaric ed bilir.

Cinsiyyot o r g a n@Q &jr €rbdaal gél dgeloxruemt uql a
yem borusunury a n | ayerlexnioaumk anal beé gkl ar é
kanalarénhesosinDa - @hagrodp b © gk kana
| & hehisosi pslindb t o x u mIbiu fisesh kimi foaliyyot
g °oeirt Onunk a n al Vdfklaanrad -€ & laaxunayqglu
vozifosini yerinb yetirir. Toxum yolunungeri hisosi g e romitx |
toxumqgov u g unu pmplp gotirib.S a yp soltoxumk anal | ar
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sidik-cinsiyynot sinusunaa - ¢burayahom do kanalg a | ofaip &
toxum kisplorinin doliyi vb sidik a x a rgblimSidé-cinsiyyot
sinusukloakail o blagol bnir.

Erkok cinsiyyot h ¢, ¢ oboy toxumlugk a na |l loebib € n d a
gompyp b a K |, sogr&oxumk anla & €l a nlh €wwire n a
° rhispsinp) golir, oradayetkinlok iYetkin spermatozoidi to-
xum yolu ilp horokpt edbrok toxumqg o v u q - uvg Kisesinbé n a
t opltaomxeéard Ma rod & u mlsEjx e rotitasmd
spermatozoidk erkoyin k | o a kda¢sskafainasonrac ¢pk im
o r q étergopodipr) vasibsiibd i kK ik ioa klaes €inrai | i |
oradanyumurtaborusunadaxil olub,y u mu rntaayrnad Dy € r
xili mayalanmab ¢ tgcén] € b @ & G lg éxarakterikdir

Di kicpetamur t ddedayihtao 2u mlkimg | ar
yemborusunury a n | ggamaiyiras s t pyerlk iYetkin
olmayand i xdd ¥ u mu r xaaci gé°qr ¢ m g Rogoxum:
| upak Dy @&imVolfk a nsadlkea x drué k s jMgd s én
ler k a n =0 yamurtak a n eotifésini yerinb yetirirM¢ | | er
kanal P ahrs$snb&lok | yomurtag € omalp gotirir.Bozi
n ° orim s avp solyumurtak a n a boostg @diueYumurta
kanab ? win € rhisosind k i -gi ekronme, londange
ridob © y g & rmomnmo bmblp gotirir. K i - gi ekmonmo yumur
ta borusuvozifosinig © g ¥y g & mmmeisbb a | adlaé q
n éHor iki yumurtaborususorbost dolikl p kloakayaa - é | é r

Y u mu r flmyuraugta borusua r a s g in d ladlage a
yoxdur. Yumurtay e bndby u mu r d iavpgEagét, yumyr-é r
tabodon b o k | ud] ¢ukrg@danyumurtaborusuq € f daxil a
olur. Borununs é x-@ ¢ mitmesi noticosindb yumurtairoliyp
itolbnir vb spermatozoidonuma y a | Mayyea | ayumur@é K
gabwasimo- at deumuta-di ri dojhaméaramn a
onun¢ =i gorni maddyp 0 X Knslotbn sort q i Kb r t .o | ¢ r
Yumurtag i K a E ¢ mgdp g a m- eplsaarp v @&rxé nt el
pmplp golir.

Ak ul ayl uammuérintdig s @&r- osxéda u n I1,6mM u
olana k u | yaunrauwun rtoknansnél 0 sm buboydaolanb ¢ t- °© v

(]

(o]l
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b a k | yéunméunrbzoc 20&mr o mb 8 k ayelemu risb a s é
10 smolur. Qéj e rhdaalgd gluarrué n asl aag @edhéern
ambton 1-2, nadir hallarda 10-12 olur.Y a |l mé&zabk ul as é
(u z u n b-&np) BOOD godor yumurtaverir.

Qéj] erdalgé gyluantuérnt & 8 El@% \ya oleu-
] un d/@murtanatamamb ° | pk en-.B T i »gumurta
n ésna raecgalanimalq ¢ t mp awerir,r ¢ K é ¥ psilub
buradapmplp golir vb yumurtas a r¢émsndp ¢ z .Sanar -
K e Jl A psihingerikon a r &amstuulyasiyayonir ¢ K ¢ Y-m
hosinini priyp- © losin(pyilmpsi) b averirvbi k i qexiiolb &
pmolp golir, buvaxtr ¢ kK € ¥ M nsihdbna y r.R d el yonv
hosinin qalanhisdsi s a r ldsbsiig bmplp golmpsindb i kak i r
edirDahasonragand a ma ildtehize | u nxmaxhiaj | ar
vasibsilpr ¢ K @y ant ldsbsiéaq@ a splgpdar aneér

Qé] erbdaa gelgéloayruermu r t a di,yomigo j and
murtai orisindbr ¢ K daynim n k edir.@,fanafordbo x Kk ay é r
ondany a |l kie zi ikofforglgnir.Y u mu r tsoet g € Rra<s €
K e y Knosu tpsirindbn, y € r t &ocnéexianikizodbl bnmbdbn
goruyurBelbyumurta® z ¢ s amp v & X & ddanizda yo-€
sunlardans u agaytadanvp digor substratdara s €il nékbi k a f € n
davametdirir. Yu mu r tsaamnsertg i kod r tll dbuj undan
xaricabn oksigendaxil ola bilmir.Onag °ordb pksor n © orith
r ¢ K e y rariongblsomplor omplp golir. Belb golsomplor r <,
K e yyomurtadan € x dyqotba Yumurtadan- € x ke K i k
ford gvalideyméo x Kk ay € r

Qej eralgd gly & relgngni n k edk. Mf;, lif -
d i wlulalardar ¢ K e gama& botnindbi nk i(kcaff @z | € q
d° V7,pi wkulalarda8-9,r o mb skatlaréad-14,b ¢ t-° v
b akl| ®&lZayadodor davamedirBub al € dplad mé mr én
S a gaén ¢ wlif olur: doniz ¢t ¢ | & &48katranakulal12-30,
polbongi akula30-80, siypnok akulalar3-5 balaverir Bal al ar ér
boyudam¢ xlifdir, o n | & ra§ @ addugcaboy k i -olurk
B al a boyucealdeynire pse®n cang b a | )ebpyandan
daa s é (aébtdnal r;, ra ¢ Dhasibdi). Siypnbka k u | a l¢areg n
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mi°® = a r l@sbsi@igyeyibeq ur t a rsonily a laablang d a
digor yumurtalardardaqidakimi istifadp edir.

Di r i cdmzijakulavbs k a t rl @k edgmgana orqa
nizmi ar a s @agpdyaa r arnéekre ysmirrglugjtéar d éqd
sonraonung a | beg lea d ié y &bmlékni ptasentayapnzor
X ¢ S organpmplp gotirir, r ¢ K e yonainna gaacda mar | ar €
bir-birinb y a x & ndksgerdvp q i d mdddlor osmosdif-
fuziyayolu ilp arteriyak a p i | Ivasimsiiplarsaqg @ n € ng a n
Kewwpihazeéemesldox isbvenak a pi | lvasiosilDragr €
K e yomdnag an & @ Beldikip, r ¢ kK egmida | amm ma s é
tonof f gsagrganizminh e s adedirn a

Mork pzi sinir sistemivb hissor q a nQ &ajré&rbdaql €
| & g Imerkpze snir sistemib abeyindn (kokil 34)vbonur | a
beynindn ibamtdir.Doy i r mi a ] dpmli cdaragbuld a h € q
| a b akreynivbo n u beymhocmmob © y ¢, gsthh ¢ ce y r
lori saycaa r ,taéyra ¥ higplor diferensiasiyaedi, onl ar én
a r a s sanpdnag,okkoblok | Beldliklp, g € ] & rbdad cglgd ar é
beyni doyirmia j € z | leyniadnéank a | ébldraotkoré ilp
forglonir: © nbeyiny a r éohok rstoton irilok { o n | a&ir € n
bindo,y a n | avp ¢ an ldl & jqiémordsiair madadsi bmblb go-
lir, orta beyin nahiyosindb, s o n roankua j ah aénh@sr g&m
sociyypvi olan, pyrilik var. B a laeyin 5 hisdon ibamtdir: © n
beyin a r abeyinagrtabeyin beyincik uzunsoweyin

¥ n beyin (Telencephaloh ¢ sth dzununak € r ékml a
y ar éoykb.°rl ¢ (dagildon belb b ° | p gowdu).Qoxu
p ay |- auxidir.Sinir h ¢ cobby boz beyin maddsindodir,
bunlarqgoxup a y | ayr é&j nédmadpa@uotirir vb °© rbeyin mp-
dociklorini daxildon bir gatla® r & glbeyinhissor ganl ar é€n
ali morkozidir, organizminhorokot vbod a v r andak e nid a a k
edir.
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kokil 34.A k u | b abeymining sohebaltdang © r ¢ :rl-gaxw,
p a vy |2deyiacik 3-a r abeynwd-epifiz vozi, 5-hipofiz vozi, 6-
ortabeyning °© pmna y | 7azurésovbeyin 8-0 n u by 9-orta
beyin 10d ° r d gnodociyin b o K |, W1° wbeyin I-don X-a
godor b abeyinsinirlori

Ar a beyrmin (Diencephalo) g ° ppna y ly a xirkié
K aetlibBeynin¢ s t pepifi, alt torofindp hipofizvozisi yerlp-
K i G° rowminirlori - a r p a Zxiaamg mwnaolp gotirir. Ar al € g
beyinilk g °© pmmorkozidir.O, hbomdbb a khissor ganl ar é
goion mol u ma thblliado, @omkotinn i z a ml a ndaxdis € n
sekresiyavozilori vasibsilp (hipofiz vb epifiz) maddlor m¢, b a
dilosindbi k t edir. a k

Orta beyin (Mesencephaloh y a xikrek iex arfi, k di r
lakinhocmis ¢ migka l € opll alrud & h d B¢ksdh idi
g° opna y @ n g, &dyiactk uzunsovbeyinvbo n u bdym
ilps éntaqgplidir.

n
d a
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Beyincik (Cerebellun) iridir, orta vbD uzunsov beynin
m Hyypn hisosini © r tBeyincik bzoibnini K b, hoabkotin ni-
z aml amlanygasx®it o r q toaliygotindbi Kk t edir.@ni
g °ordp beynin bu hissi akulalardaskatlaraniskotbn daha
y a X K&k ediba f

Uzunsov beyin (Myelencephalof u z a n mg dhésa
olunanrombvari- u xwyad ° r d gnodocigyin b ok | uj unu
f or ma l.Cmagdredp eyninbu hisosi akulalardaskatlara
nisboton dahay a xi knék eddbldunsovbeyino n u bgyra
nin vb vegetativsinir sisteminreflektor fpaliyyotini tbonzimlp-
yir. O, skeletpzolbni, gandamay tonof f, pogm v ifrazat sis
temininfpaliyyotinin i z a nbadliygéurl ayja& ré oaicka i r
nal | alartvestbalyara p a rvaya@xottor g a mar-n € n
kpzi uzunsovbeyind yerlok iElektriklib a | & ¢ & rleka
trik foaliyyotinin morkpzi do uzunsovbeyindbdir.

Qé ] e rbdaal gél gbl adayiddn 10 c ¢yt a xiknék i kK a f
e t nvbskmmetrikyerlok misimirlor- € x € r

On u r hewni (Medula spinali§ uzunsovbeyinb sbr-
hodsiz birlok 1Oy doyirmi formadaolub, fogorolorin ¢, s-té x-é nt &
| ar emmle gotirdiyi X ¢ s kamali prisindd yerlok i Dpyir-
mi a jlaéanisbd@on q € | € rbdhd ¢ lepén a nb@yran si-
nir h ¢ coboy + o x ,doazrsinir maddsininalt- é x é ray € | ar ¢
deéegqlr ¢nEtré x € nsbyed mir ek i bkaakf L.@nyuérrj a
beyniilp uzunsovbeyinvb beyincika r a splaagpd B u béya
ni foaliyyotinin b abeyintorofindonn i z a ml aimka@avs-& n a
rirBununlay anar a@ibéya® zavt onomd anyf luamyéer
Mpsoibn, b a kog i | akulastimulyatortosiri a | t @oprpldta
edb bilir .Elektrikli b a | € celekdrik fatiyyotini nizamlayan
morkpz hom o n waméynind, hom db uzunsovbeyind yer-
ok i r

Simpatik sinir sistemininqur udoy K umi aj eéz 1 &
o | d wignidir.Simpatiksinir sistemiganqlibr (d ¢, y @x) rzon-
cirindon ibarmtdir.Lakin bu ganglibr a r a st&inrd mzarmea
plagosi yoxdur.Qanglilbr a r adabé-biri ilpblagphom?®© z -ar a
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| ar éomdmo n u bgyrandn daxili organlaragedn sinir-
|orlp blagpl pnir.

Hissor q a nQ éajréérbdad glh@dsar ¢ adojyira r €
mi aj e zn¢sévladri gga n | dahag a d sne&k ediba f

Qoxuo r g dince¢kisbf o r ma s.Burkidbrdyexu

kapsului prisindd yerlok ivp burun dolikl ori vasipsilp xarico
a - &lox@ kisplorinin daxilid i v a goxugdaa | @agel kagrké
lori) var.c ksor n © orih burundoliyindbna j ez ¥ejnkiognc ¢
no bir K & rgédmSu homin K & ra@ ifnlé zbdranmplikl orinb
godor a x,®mag °ordb b a |ag qz @ goe yemin iyini bilir.
Ak ul adoa bilepsiy a xi knék ieddgaohlar 0,5 km-dbn
g a nseliyiniyini m pyyon ed bilir, © r t gatbdaolanoti ta-
p &ro x a Vv enmdktal vbzinin ifraz etdiyi mayeniniyi vask
tosilberkok vbd i akulalarbir-birini tapabilir.

Yan xott o r g aadtén, bodonin y a n | auzeénond a
yerlok i crsasn m¢, v apb tbonaim edon bu organhbm db b a K
¢ mindp, dibb a | é q Ismgraértnénic® yerlok 1Yan xott or-
garepul cugit aa € @ilmd @ z ¢ |- mxH éurdolile:
lordbonvb b u n | aa-r &ldot & j&dnaldanibamtdir. Kanal én
di v ar hissedé kirplildi epitelih ¢ coboy var. Buh ¢ c-e y
rolor azansiniri ilb (X ¢ @ ihneno edilir.Yanxott o r g eask &
tosilibb a | ésayunair zoif a x € mapmiss edirlor. Primitiv
akulalarda(p | aakulgévpb ¢ t © v b ayenx@tloa géa é n é n
psl k a nyoxder, onudarvp dorin dori K € r cyome&dir. BDzi
hisolordp bu k € rkéesionir. Yan xott o r q a mt&fme;,m,i t
canl edcam &y al, @ag tehwoitrgf kg h itosiiinn
hissetmokdp b ° y rglkvar.

Elektrikli b a | € opi =& higse@tnodp elektrik o r gan |l ar é
dai k t edirBukorganlarenimo z o | aapblpen formaca
doy i kpsifdompmolp golir, bebb ki, bzolp lifi corbyan!| © psih
no- e v ICoroyanlIr ° nsitD- e v r hisoion elektrik skatla
r & nddhea- o alub, bozbn bodbn k ¢ psinin 25%D godorini
tok k adil. Bunlarb a | &ofibdi p mrindp corgp il b yerlok iHDr
3540 corgp elektrik | ° psilbir prizma hesabedilir.Prizmalar
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birlok i dbektrik o r g anmlé gotirir . Hor bir elektrik or g a n é
350600p r i z nkdekiriko r g a YIll, 1X,rXec ¢bt abeyin
sinirlori ilp innerw edilir.Corpyan, elektrik | © nfbhndbd gedn
madalor m ¢, b adinin mphsuluolub, uzunsovbeyincn golbn
impulsh e s almgleddr.

Qé ] e rbdad glgé @ihigmion iridir vbpb ¢ t digor
bal égasa@ang ur ul WG dabdaél rlk¢awmokillidir ,
gorni tobogopsiisby a s tQermd tebogpilpb b ¢ | BirdinnpD- 0 x
y a xcélnd u jn @ mkenaerak i -olukG° z gkiteraq a g €
] eér da ocPaan débrs & | u pragmokilh - € x @m-t é
cessus faliformeg vbg ¢ m ¢perdp (ardented var, bunlarba
| & g¢l-agmaiyyovidir.G° z u x u rduinwanr séleratjatt €
na 6 pzolp birlok ivbg © & | malorékoicegotirir. QéjJ ér daq |
bal e gl°qgracda gdxadur bdzi akulalardag € r poora
dosivarAk ul avnh g €& A v b agK Iidhbrekidire 8kat
| ar@emxugkldrab ¢ | but aokumBulkal € g@l° @il € n
y a xn@gabni g °pbilir, 1015m-donu z ayj aéxs kadbilmir,
homdpy a | anjgararbnglori s e bilirl or.

E K iptvoom¢, v abzarnqgg @ g € rbchd glgdad rndeaz
daxili qulagdanibamt olub, g € | €kap$wdi grisindp yerlok i r
E K intkapsuluc ¢ t,kdlp qutusunungeri yan divaré n d a
pmplp golir. Daxili qulagvbyaz a tabirit dpyirmi vb oval ki-
sociklordon ibamtdir.Ovalkisbyp ¢, iy a r é oaickanallirlpk i r
Oval kisb m ¢, v abz doyirmi Kisp isb e K iD vporifosini yerinb
yetirir. Qé ] é rhdaalqd glkaprbémqg aoim € n kf iediba
psa®n mexaniki sbslori e K i.Babzi r © orih fordlori © zorazi
sini gorumagqvo bir-birini tapmaqge, - ¢ e x a r sighasbsa r é
lorinia s ané €igd iar |

Dadt u mu r cvo lpdonaxariéindki dori hissiyyath ¢,
ceymiori dohiss¢, z oridir.Dadtumurc u q b f E epddiaqda
olanseliklig i k yedba idori h i s s ihy y @oly BD bodd-
nin - € | pisaprindo (mpsblbn, s k a t ¢ a rteph) daha
- oolur.Mi Kk ar bkubl élejérgetiahissg z v ¢ @ g r
manolunurki,b u n | jamrinéodadt u mu r cdavarl ar é
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Ql J1| RDABRALIQLARIN ETOLOGKYASI
EKOLOGKWASBIKOSENORMMY

Organizmbrin foa | Ivehorékot f o r ma Itk a eng € 1
morkpzi sinir sistemininvbhisso r q a n i & k &l xsaahtee
god a r.Sin& sistemivbp hisso r q a otrif anrg, @& bn tmekst
mal vb somorpli istifadp etnpyp imkan verir, m ¢ h i tdipblm
rbu y J sumtdoi n k edik.Befo zorurii n k eykiaaiman
da sinir sisteminin tokmillok msinb sbbob olur. Organizmin
davr asasm omeinfpa | | pkatin f or nvas &trilp
m Hyyonlok i r

Q€& ] e rbdaal gel gela & r @omsiaiksistemininfoaliy-
yoti zoif © yomilib.Lakin mplumdurki,bub al é dlhar amék é |
da geyrikorti reflektor horokotlor ¢ s t ¢ oK ke @dir. Qida
axt at @lp nmijrasiyay o | | seanmin- éalmayerlorini
zobt etnoyi vb bu kimi instinktiv d a v r fam € ma iisat € n é
g °oentok olarBu b a | é dpfdia rnékn K tacf r egnbdadu-
nu isbat econ dolill or hololik yoxdur.Lakin, © yomilib ki, np-
hong akulalar planktony a xiknék iedonayérlordo dala - o0 x
olur.Onlardan20-30-us ¢ ha | @nmn dlavpg B & | cBali-€ r
nae akulapsa®n planktonlag i d a, lakintok-ok rastgolinir.
Dahacold olany é r & kewclé aalbmnr26 fordi birgpy ak ay € r
iri gidaobyekti (qgpzayau ] r agom@, ¥ a r balingvp s.) rast
goldikdp bir yemy & ] erxrdaly i d a.Hopmin gdaqurtaran
kimi hor b a 1° énrpzisiro gedirPelagial(sug at ¢ mka y a n
akulalar adoton, s ¢, h @ | & n dl & Vo hingochorokot edirlor.
On | asr¢épmpdd fordlorin mi g ddeyri @ &lur. Buynuzlu
skatlarcailbe g r u pomoto goarir.

Dib hoy a k & pniakulalar skatlarvbb ¢ t © v béa-k¢lné | a |
oturaghpyat torzi sociyyovidir.Skatlar adbtbn, donizin dibindd
bodbniny a rlieEpg é r haldxy a Kk adgn®dk olar ki, passiv
g i d aBuaag®whor fordin © z ¢ rsgjmsi olur, beb sal

digor fordlorin m¢, d asintbh qorunurFordin salpsinin b
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yuk-k i Hyi tkka | &qywndangidalanmax ¢ s upsndog yp
g i dnammi éq d a r aésn@lbagqg doy i kHordlor bozpbn bir-
birindbn bir n epmetra r ,dozod isb dahauzagolur.

Q€& ] € rbdaal gel gqali & r & repyayt@zeniem Hyyon-
Iok dpn osasamillordbn biridir, lakin zoif © yomilib. Migrasiya
n éfosildon, temperatururpy i esimdbn vbbunam ¢, v adlad q
raq gida obyektbrinin yercby i esimdbn a s elaragdoy i K i |
diyi qeyd edilir.Bozi n° |- o x a Imma r a sedirjpra s &
Katran siypnbk akulg doniz t ¢ | kvg s y@zdasahib, gida
- oaland ay a z Ig@irg buedaa n | domeadmk ¢ 1 & k
mpsi g ¢ madilir. Skatlarvb b ¢ t ° v bsayrdéhladorm
yerlorindd g € K | Baw relr eksind olaraqq ¢ talk u lg@& x & a
sahib gpolir, hotta doniz k © ozldrinp girir, yaydaisbo k e aon € n
ta hisolorinb gedirMiqgrasiyav a >bazié © orinh fordlori iri s
r & lomolp gotirir, bunag °cdb- oxv |l anél ér

Qé] eebdad fly la § © évmbaose@ozdaolu mpsp-
Iosi x ¢, s phemiyyot kosbedirK e - noidahdg e nyiaky € | mé K
bub al é gkispayypg ima z @ rk ¢k a nidti gerloénup (ek-
vatoray a xsé@lardady ay € | . Yn&@xd rair-pnabs @t ar € n d ¢
g €] € rbdad glqd¢ arcasiorinin togribbn y a r érasé n a
gomok m¢ mk ¢ Md ¢ @ yo sayugsularday a K any®awn
Ioro Rayas k a vo& 1z @& kB u | misakgr? eniok olar. Onlar
pn soyuq hotta temperaturu0 @-don a k acja sulardabeb
y a K hily.&@ | aakulaaisboton g e nyiaky & Ymedpndir.
Buakulag ¢ s b | artéuntdiamk s u | agodér hpayer-
do rastgpolir.Belb kosmopolitakulalartropik s u | a pkéombnd a
dorindp (su soyuq olan yerlordp) y a Kk &y & ru | Adasitik
0 k e aAvrepasahilorindb vbD A r a tio@zindd - o x kow igi |
edir.Onunbpzon Qaradbnizpk e -bsimdp geydedilir.

Akulalarsug at g ack afpalegrz ¢cvpy ér ta@d-c el ar
d u gl a osasm @edaqgal organizmbrip, o ¢ ¢ oalbn, iri ba
| € q lga dla.&okecmbalinaakulavb nohong akulaplankibon
yeyorok, y u x ag %milelyi kimi 20ta | € r- la@Rmakton
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X ¢ s myssurlh e s aliugodoa- ok ¢DyDl- a toagamizmin
biosenozdarolu k ¢ il ki, b°y ¢ K@} e rkdaalgd gl ar é
X ¢ Duask ul ssdyeambbdudbua] @i @8 enro-z d a k €
lunu optimal soviyypdb s a x LAskyud rasl aayr @exna lbia-r s a
senozdaororli olabilorlor.

Ql J1 RDAQLI BALI QLARI N
KQTKSADK cHcMKYYcTK

Qé ] e rbdaal gel qilsparr %epnls ¢ h g | & raka ma
déqgl aoeinaméa noidilsyea r Bubéarl é gkk ar é n
soriyyoti tok-tok rast golindiyi ¢ - ¢mphdud prazilordp tutu-
lurlar. Bunag °cdpo n | #gtis@dimhomiyyoti - odeyil, d ¢-n
yab a lowaiunl,52%ni tok k édit.M ¢ lif © [Dlkrdb ovian
mélxa |l enylvld mogsodlor ¢, - dstifadp edilir: Avstraliya
vD Yaponiyadaorzag kimi, Amerika vb Avropadaev heyvan
| ag €¢yamh a z € r mmsmdogo v | aBp# haflarda
akul atldgweal € qdaglrtéesnadal éer

Ak ul adaraciypdndony ad | eéBo g a ] gha vita-
mini - oa | d uj wveotdpatibbdd bad éyga Kkidi istifadd
edilirdi. Kk i chgenmah agiilloindo treskab a | € pvé n é n
azal deglewmldadaraciypgndon al é b a hygag] én én
mi q d7a% tex k édirdi (A B «da).Bu hom dp akula ovunun
g e¢/lonmosi idi, sonuncuisb e h't i ¥ grkmésnola bilordi.

Yal s ¢ golla cAée vitaminial matjeéexan o | iompib y a s é
hazeér | asondagabeuzofiomi k.lda z éakuthga-

] € n dogiqtexnikici h a zylag rl & m @& @p kosmetikada
istifadp edilir.Bir - o k u | ab sakr aétrdorasirg@amereya
sbnayesind istifadb edilir, ondanol - a n t, gdrteliorévp
ayaqukeltr.édk ul ad0a ¢ epgouori insané, - 4oh-

| Mlidir.Belbtoh | mnikazaltmacg, - @kuladamgorunmag, s-u |

| ahlr 28z é wdistifad@ edilir.Avstraliyavp Kaliforniya sahl -

lorindoki - i prikklordpiri a k u | & la &y szaltr@agmpgsodilD
intensivov a p a yoéenl | émer yerlordo hom dp idmanobyekti
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kimi o v | a ybezonl xa¢rs madlorin k © oyilp sahilcbn
uzaql akdér érl ar

ctmbh s u | lolantoibatal ¢ n y hon genorindd q €
] €r doaag | éégldha ro&w | a n rzoeud €din, Bu isb on-
| areédnt i watadNm@Edralmagl az ékmbéebal éqgl ar
cinsiyyot yetkinliyinb gec - a,toénrl aosilevernosi do digor
b al & aqishepbn aofdir.Bunlar nbzorb a | € n mbuzbs a
| € glsalyema dtdp koskin azalabilor, onu borpa etk
¢ - dspuzunm¢ atdolpb olunarAkulaovue - om | aF € n
t éxmy, s ups (tolyioydp borpaoclmami g J % kembpsasg @
t ¢ rofidir,mbottp,a k u | & léa d ke d wepaumitmagol-
mazch- oxa wlaé éaylhnzaglad® n | & ra § tenairalp-
mokl az é&mdeér

S! M! KLBALIQLAR sinfii OSTEKCHTHYES

Sinfinx ar a kt e.rSi¢g ant ik kb & sbay |t sglarda
okeanlardadbniziordp, m ¢, ®lit k i sularda hotta m ¢, pggpti
guruyanvb ma | asulaar € betb & a K larN@ mih s ay én a
g s ¢ m¢ lka g oonlua i eayt vea pnl zengingsimfidir.
Hottab ¢ toomu rlj ey vea m P @imirebirgp g ° t @ ¢ & |
sayeéenda.ly bstzki, okeandorinlikl orindo holplik el-
mp mblum olmayann ° or tibvard €Sr¢, m¢ kB kL é glaiar é n
ganoid kosmoid vb ya s ¢ m pWmcuglarla® r t ¢ ,lyéad ¢nré z
bozi n © ordb pulcug yoxdur, reduksiyao | u n m& g thyg k | ¢
b al é& glakaidpdual crasfgohnmir.

Daxili skeletis ¢ mykyaq € ] € r.Ragiligg&jrér d aq
olanlardahomi o® r ts¢ekmeilolur.Kolp hiostil, amfistil vb
ya autostilg u r u | WQkydug &gl Zb@ protoserkal heteroser
kal, homoserkavbyad i f i s Quoskimly d € €y e aasrté
d ¢ horiki torofdon ¢, mu opisbmbg a p doP° & t qlub, dori
mpon Bi s ¢ medoriompbibgol mi k kbor m °© owdb gidabo-
rusunun® rhisosinin bel torofindon ¢, z o o v wiholp golir,

e
e
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azmigdarn ° ordb bu govugsonradantir. Bozi n °© ordb gida
borusunung a r t&ofindon omplp golbn ¢, zomg o v U"g 1
ciyor" vozifpsini yerinb yetirir.Arteriya konusus ¢ my¢ Iix a
| a rqmlim n ° orihin bpzilorindb q a | pesor N © ik g a r
aort geaeom &@ihigpsi-aortas o] aa @l . &g &g k1 ¢

b al &g |lxaricimayalanmaciyyovi olsada bbzin © orith

may a | adaatdir8e n ° ordb kopulyasiyao r q eonfe

sini anal¢, zogin doy i K i hisasi yerinD yetirir. Yu mur t an é
(Ker dgmghr t yoydyr M¢, xlif subi osenosd ar é
m¢ kb gl € qoyaatorze bbodon f o r pharekadlilyi , ¢ z on

S &tr, gidalanmax ¢ s up8 doyny, plifdirBun| ar @sénd a
uzunluju 2 smbgodor olanc ér t dpaharg@&a 557 u

m, -okisi 1,5t olannohong b a | édg Vv a moksorrn © orin

Uz un lLro-gou- ootmur.

Zooloq w ixtiolog alimlor ar assganyda lceql ar é
tosnifaé  h aq q e nrdéal éf]iek i.hra zaésh rdodtnp-r
loodbtod r i s ol unan onurj al edlikdor z oo
rindo T.S.RassvD Q.U.Lindbergsistemim (1971)¢, st ¢vel ¢ k
rilir.S ¢ m¢ b B | € dlaan®&stechthyessinfinb aid edilir
vDi n k ispkiygOsinD bsa®n onla ribdidai s ¢ metkd g€ gl ar e
vbalis ¢ m¢hkd l¢ge gy @arnmogengou yj un hesab e

€q
én

n
n

KBTKIBAHK! KILBALIQLAR grupu

B¢ t ° wbrgakizmin hom dbo onuna y-a ¢ or@anlar
sisteminin i n k i sevigyfosi b a x € meilstidaa 8 ¢ m¢ kK | ¢
bal éyyl aarrémesy anrfle g axldpr vbk ¢ alxle g
lbr.Ha z ek gkas, mclgorin 2 (poncog, zodilor, i k i poofs r t
f ¢ o), k b axliorin 1 dosog, s {ganoidlibr) geyd edilir.
Poncog, zogilorin 1 (selakantkimibr), i k i ooog f ¢osil 3, |
(dipteridikimilor, birciyorlikimil or, ikiciy orlikimil or), ganoidb-
rin isp4 (norokimilor, - o x gelkigil or, amiyekimilor, zirehli-
kimilor) dostosio | d g P oailir .
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S! M! KIBALIQLAR sinfii OST E K C H/ET H

K ¢Dk ¢ mclgorya r € mis Samcapterygii

Ppncog, zogjilor dostog, s t Grossopterygimorpha

Ripidistikimilor dostosi i Ripidistiformes

Selakantkimibr dostosi i Coelacanthiformes

Kk i ooog f ¢osdosipd s t RQjpneustomorpha

Dipteridikimilor dostosi T Dipteridiformes

Birciyorlikimil or dostosi i Ceratodiformes

K k iprtiki milor dostosi i Lepidosireniformes

k ¢ agcldogy a r & il S\ctimoptdryqgii

Paleoniskibr dostoé, s t Ralaeonisci

Qanoidlor dostoé, s t Ganoidomorpha

Norokimil or dostosi T Acipenseriformes

¢ o x gchkomil or dostosi i Polypteriformes

Amiyekimilor dostosi i Amiiformes

Zirehlikimilor dostosi T Lepisosteiformes

Qalanb ¢ t s inmye k& I €1 Ali a,rmy¢, kbla¢g)l &gl ar
Teleostei(h a z éyrackaa2p animdon - o  © 8-10 dpstog, s
t ¢ mbdlokorok, 30-40dostoypa y r) grupéna aiddir.

K¢ok ¢ pclilory a r € msSarcogterygii

K¢k ¢ mclgb al € @ u & c eékopinadvpgas ¢ m¢ k
d ¢, Kordab ¢ t°%,mrbgyuq a Iveebirlok d i toXumaqg at é
ilb bhab olub.Fogorbnin alt vb ¢, sqt® worsi | n k ediaydiyruq
nahiypsindd bozon tam i n k ietroeni #ogorolor olur. Kollp
amfistil vb ya autosti| quyrugheteroserka(g a z @ at @an d a
peéel apvgaddiaf i s €r k apodninros a s lard a
otli hiso pulcuglarla® r t ¢.| ezoglim skeletibiserial tip-
dodir, yoni ikitoroflidir.; pkdp arteriyakonusyb aj € rspla g d a
ral klapanv a r.Bh§ ré rklsakayaa - &id&hborusununga
r étomofindo bomolp golbn - € x B 12 gévug omplp gotirir ki,
buda"a j of vpzifpsini yerinp yetirir.
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Ppnco¢, zbglilor dostpg, s 1 €rossopterygimorpha

Kollp bir-biri ilp horoki birlok migaku vb beyin nahiyp-
lorinD a y r.Kollp@ir © r t s¢ckmeyikvar, birlok mei amfis
tildir, bozobn autostilliyp k e - bi adk |. kifgi éonolor y a xirk é
ki wedld dio ¢ ¢ cvib gdir.Fogorp cismi bmplb golmbyp
bakl@dadovi vbpyay a r € oaidira@ &r¢, zogorin bazal
elementiy a xiknék iedib#d k a deeondabir n eo-qrup ha
| e madtgolinib. Poncog, zodilor Kk i subra | édubla, ta-é
kin sonradardbnizp k epnlori db olub.Bu dbstog, s t ¢2mdRsn
tosim® vcuddur

Ripidistikimil or dostosii Rhipidistiformes

Kollp qutusununs ¢ menkndsi bbzon tam, bbzpn geyri
tamd éDaxili burundoliklorii x oane haHcanablar én
ma dwunkapsulundarg ¢ csucroy an ra@ranrmsmas éna
bobo | mu .dNdticodb goxuo r g a n fpaliyy&im & , qpé K
nimotin izlonmposinb k © ok e t mi.B<adkimr gokkob yan xott
kanalsistemif o r ma | 2AK rooEl pgindi € k ioksigehiznif
olan sularda suyu quruyansalolordon isb digor su satpsind
k e pymimkanv er mi kdi r

G¢ cd gtzogor (dib hoy at € pklepadgodandaha
dai n k ie k anf) kidsu ln © psindon digorinb k e Dkmm &
h ¢ mol o y n a m®avdnansonundabunlardanprimitiv su-
daquruday a kK a yayd @alr ba k 8 eng P v rpo gepid
distikimilorin hom s a,yhoen do m¢, ®litliyi kbskina z al mé k d &
vD permin bvvolindb onla© noslirkps i | mBuradobob isD
yogin ki, d ak«® md ? v rop p dsgm° pioxini tutansele
kantlar i k i poog, f ¢t s VD& l¢, @ lipgtorofindon's € x-é Kk d &
rénha sl @ r
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Selakantkimilor dostosii Coelacanthiformes

Dosoninn ¢ mmadplori © D a K | a n jyogicKi, eepré n &
distikimilordbong © t ¢prlakink o a n a | maQ@u@un¢ z
goci difiserkaltipdodir.} z pg o v wgif u n k edibk f rsu n
lardag e nyiaky € JPaebZoye r a ssénur@anbniziordo do
geny xy e Belbad lae sphraark ¢ aglzlga | ésgd ar
xeékdérgueadéndogmdl|, ddDVvager| a0y énda
on | mtam@mmpbhvo |l mas é guman edil i b
Lakin, 1938ci ildp Cbonubi Afrika sahillbrindo nanplum
birb altéad ul nZaokd@Ll.Smitbub a | &dld@niol-
duj utmyin e t m/ib enu Latimeria chalumnaeSmith,1939
adl and®&minbé k& d Er@afiré a p Besabexbrok onu
saxlamaq¢, - ¢muzey tpogdim edb.Bu b a | Madagaskarla
Afrika a r a sMomadhlikb 0 ] a x & Mma iKemadkaada
| ag el a306m dmmliyinpgodor y a kK a yBa, lri| aalp-
rokotli garavb bozmavi rongli olub bsasn dib hoy a k & eni r
bal e qli alrall a.@nomegke duvrquyruq hissi irpliyp
s é-r agognacrlléeazogori sudibindbd a kd raa shermr d a
kotp xidmpt e d i rLatinedy a nteunt u | nbasyeghke n
phomiyyoti 0 | mu .Eldbwrrag °odb hominb a ltudulgnyer-
dox ¢ sovaip ar @ll19b&1977ciillor orzindbu z unl uj u
1,01,8m, k ¢o6i 119,595 kg olancomi 70b a lté&udg ul muk d u
Lat i me beibgzd o € o tobivklsoauns ay @z éile ] €
plagpdardaolabilor.
¥ zmorfoloji blamptlorinb g °p iLatimeriyamezozoyera
S € nydaak asel@&akt | agraéznéat @ rapag arééxq |l ar é
danazforglonirB a ] € r syad xekned a k espiral klapan
¢, Ikdp arterial konusolmuk d.@okisi 78 kg olan yetkind i K i
fordin s ay u mur t a(boBrgdamedtlh a | & h 8% gne r
diametrina vD hor biri 300grolan19k ¢ mgyyono | u n-mu K
dur. Latimeriyai tipik relikt n © alub, onunm ¢, a gbpmaromi-
zpgodor golib - € x meaowe a dhirh i | (kblél B5).
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kokil 35.Latimeriyai Latimeriachalumnae

Kk itongfrf ¢ dogioy, s t Ripteridiformes

Kk iooog f ghsd |¢e gpdleazoye o r ma | kdlpdé n d a
s ¢ mekkmm ¢ xlif dorocodbo | mu .Bakill wurundolikl ori
Txoanahbaxbeab ¢ t° mrbgyuq a IQ&alz ératt & n
dat a p bokia Aordbfogoro zoif i n k B ® & f) andétkeog
Iorin skeletibiserialtipdp olub, hom db bu ¢, zpgor geriyp - Dki-
lib, quyrug¢, zog ilp birlok .My, a & i° ordb gida borusunun
g anrtoeofi ilp birlokon 1-2 b 0-k€ x ieéga § @ré pmolp golib,
bununladaca giyorégand °© v r abnaéknl éagoyiilua c €

Kk iooog f ¢os & i adevendaponcog, zogi b al é gl ar
dana y r éx ¢rechks d a. B e lrlair- @x° orilP | geb
dib, h a z & ra & a6yn & melikt hes# edilir.Budosiog, st 3 n ¢
dostoypa y € r. diptefidéimilpr, birciyprlikimil pr, ikiciyprliki -
milpr.

Dipteridikimil or dostosii Dipteridiformes

Ortavby u x @evoad ° v rpglandtinb ¢ t k;insuhrP-v
zolorindo vaxtilby a y €& h en2 ésp°dlamikja ¢onot f ¢os | ¢ |
daxildir.Paleozoye r a ssenan@ladpstonin b ¢ t ng¢nmomdp-
lori © 1 mpRU | c ukpsmaid @ub, kollodo s ¢ mexkkml
v a r ke -onolor reduksiyaedib, fogorolor bmplb gplmoyp
baklBup ab eohlasrsubarday a k avoadifichorokotli
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orqanizmbrip q i d alar.& g ékedirlor ki, b u n | lapzile n
rindo ca giyore tonof f ¢ digerlorindd su quruyarlon gyuxu-
yae getnok X ¢, S upd olup.y

Birciy orlikimil or vbpyaQor n i d i ox dostosi |
T Ceratodiformes

Az s @yt kmyikard &Kollp qutusubsasng € § € r
dagdanolub, azs ¢ megkkmg et mKk diom 5 ¢ meik |
yoxdur. C ¢ Hdiserial¢, zpgory a X knek edib.@dlcuglarridir
vDS ¢ mdpridir. Mezozoye r a skentaggnl a sulardaya-
yel ebl ar

Ha z éyradkaaby a h wgyi Qor n i id\ieaceratodus
forsteri Krefft,1870.Qor n i @bibikA v s t r a $alillgrindn € n
sakitaxan- a y |, subitilori ilp zongin salblorindby a Kk ay ér
Uz un |15 mu-okisi 10 kg-a godor olur.¢ a y suyu azat
d é gsdda- u x uqg d zaealgirir vb hor 40-50 dpgigpdon bir
b a k-é &> havaal.S tam qurudugdasb mohv olur. Qor-
ni dr odadivar, onag °or otatulube ht iayzaatl & b
h a z @orwha

K k iodikimyl or dostosii Lepidosireniformes

Az sayda® r ts¢okmepikv la r.kbléogqutusundas ¢ me¢ k
Iok mzoif g e t miKkkd Fono $ ¢ megikybxdurD i IK° o h
lori iti, kosici olub, d a r ohiltidic . X € rsiklaidp ul ¢ warl ar €
d e Bunlardabir ¢ ¢znif alveolluca j oriorg olub, i nki kaf &
metomorfozlagedih ypni s ¢bdbfxarici gplsomplor bmplb go-
lir, lakin ca ] oriorg bmblb golbndbn sonraonlar reduksiyaya
uj r &y @émlanurki,bub a | &evbnarma x € r | iadra&n d a
k © m¢ pvypliorindd dipteridikimilordon omolp golib.Ha z é r d a
ikiciyorlikimil orin 2 cinspaid5n ° w & kK Bynkdanprotep
torus(Protepterug cinsinin4d n © \WMgrkozi Afrkas ul a,llé nd a
n ° v Amerikapulcuglusuvp yalepidosienisb Amazon- ay é
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h ° ssindd y a K #mptépterus cinsinin n ¢ moadplorinin
uzunil 0,320m-dir.Bunlar- adya K g € n mgoggetn d a
g 9ordogem hoy ak e prok qurdlar, ilbizlor, sudaqurudaya-

Kay avplbarl & qqli arall Btlaréarrlaasré pd @ ¢ r

i | a moroot eglirlor. D © g zpgori ¢, =&rindd dadtumurcug

| av a&r.Blué& rzogor gida obyektiro toxunduqdab a | oauq
hissedirvbtuturBub a | & quixa suyud renpog a | haé b
vaa |. 8 a K a d yeqd sayunsoviyypsi endikd dibdb® rl-

no yuvaq a z éralkfaradorin y u v,adtsn, 1,6 m dorinlik-
doolur. Yuvagazmags, - dra lba@ e a joa miald, aj z €
ilbt orég &1 ¢orirywgolsompy a r é j xaricodh &. yéiva
gazarion b a | & ji@doki selik torpaglabirlokorok yuva di-

v ar | barkiddBorbéa | étjréanfnazikd a topoko gotirir.Bu

b al €6¢ layayuxuda galabilir.Toc r @ niogsodilp saxlanan
balyavada4 ilp gpdor y a kK @y d miYkvdag al dej é
zamanb a | éedki® & z ablagda® zopkisini 20%-D gpdorini

itirir Suyuq u r u satoyo yenicbn su goldikdb b a lyeuqv a n é
tork edib hoy a t dava@etdirir.B a | éygvadaolarkon cin-

siyyot vozilori y e t,iywadan- é x d é4.,8asonrak ¢ r ¢

t © kogBurlung¢ - gnkok b a Is@yagndibindp, otlarar as énd a
yuvad ¢piir, d i Ik @ Ih@nip yuvaya5 minb godor K ¢ it 2

k ¢ erkok ford k ¢ orignha y a IKg ymrd9 g ¢brs ¢ ooif

- éeXemihiri s ar Ksbsevp 4 ¢ ¢Maricigplsonby ar € €
olur.Erkok b a Iké,gq yms¢¢borf qoruyurBu vaxt o, hotta
adamada h ¢, ¢ edit.S ¢ olof 3-4 hoftodon sonrafpal y ak a
ma jbaa k | aBy 2amangargiyore tonof f s ogplb golir.

K° pw4-5smuz unt afi audmpa zgérba qdyuxig

suna ged bilirlor.cti d a doll & u j yenlidlalntorofindon
ovlianer

k ¢ agclp vy ar & mdinoptdrygii

k ¢ agliogy ar € nos25 mihdonn- o m¢ a i° v
daxildir. Bunlarb ¢, t sglardao k e a nnhaksimé dorinlikl b-

179



rindo, hottay e r sulartag a k ®orig@ pulcuglarla® r t ¢.1 ¢ d¢r
Az n ° ordb pulcuglarbirlok i sb¢, mE, & wbmblp gotirir.Bozi
neorimh ¢ @i - €1 péagxdiergk ie k axorday a | looa z
godim qruplarda g a |FeEgdeolori, adoton, a mf i g kol ¢
qutusu bozilorindo g € ] é r, dozilgriehie kollosindd isb 10-
dan- ox ¢ mprolp golib.Kollp birlok mei hiostildir. Xoana
lar yoxdur.Quyruq¢, zog godim gruplardaheteroserkaim¢ a s i r
gruplardah o mo s e .rk¢agl zogérin daxili skeleti radial
yerlok mik ik, a | ,axaridi akeletiisy u mkkasga | &lepid a n
dotrixilprdpn) ibamtdir.; pkdp arteriyakonusuy a | ibt&la
formalardaq a | sea n rqaupla¥daaortas o] a n agomé | é
gompyp b a K |.Baayj éérr spimabkldpanyoxdur, bununovp-
zinbb a Fagu z a vo&arico anal dolikip a - &loaka yox-
dur. Yem borusunurf rnorofindbn ¢, zom o v U jnk edir,a f
bozilorindd o yenidbn reduksiyayau | r aky¢céargclzlga | - g | a
r éqa z @ratl & orth devoa@daAvropavb Asi y & m & m n
s u |l a rteanpdeahhebmypmpermd °© wrindd planetinb ¢,
t ¢kni suh ay andbaibnadtd320350milyon il)
davameddn tok a mpydsesindk ¢ aglzbga | & plkaard € q | a |
yemu y ] unl, la%yandaxtliyposobobo | mu.k | ar

Yar e mdiarkfsiom anrpokkpadis v holp dp ay-
d € nl a kgnaa nmeBkkydaerr € nisai znelGH1® dostog, s-t ¢,
np, 60-a gpdor dostoyp a y r.[@o$tDErra r a s gomuchlagola-
golori tama y ddew.

Paleoniskilbr dostpg, s i Palaeonisci.Devond © v r ¢ n ¢ n
ort al teknké&k ngdaap € bd ka®rmyprpermd °© wrindd
g e nyi aky é Bunlarlfoamracam ¢ xlif, boycak i -vb dtta
irilikdb b a | éotublaaR u | ¢ ugaroiddir €&qorp cisimlori
ol mavpymb ¢ K é yarmh ®lobdayruq¢, zog heteroserkal
tipdo olub, ¢ s a yanoid pulcuglarla® r td¢gkeéa ¢pdig
bal e duagaupupermina x € r | aaz & toEddek DvwDl- n
lorindD mphv olublarBu b a | & g ggyonéonr u pb atr £n
sonkKglagibrgb ak | genld é c
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Qanoidlilor dostog, s 1 GanoidomorphaQa z ératt & n
daq al éppima P & rog moldmdur, mezozoye r a sdan d a
genyiaky e Tob la kd&®rv riogmag 2 al mak & Qy € b
noidliliorina z a | ma s akad arcliiogn tokok Kk gapma
S é nosim olubHa z ébud a | é qplkaal] Edimisiain
n¢ mmdploriy akayer

Nor okimil or dostosi i Acipenseribrmes.Norokimil bri Dv-
vollor g € ] € rgdnaidbin(€hondrostei) aid edibbr.K n & k,
m¢ k b g | é dakileedililor.Bu b a | é doir a o itidailik
var. heteroserkal, zogn ¢, spta y égandidpulcuglarvar. bp-
don ¢ mindD 5 corgp s ¢ mpukcuglaru z a, o @t ar@ms énd a
sopoion mihadldax € rpacaglardavaryY a xiknék e K exérk
d a,erainot r a fm® ok dirlok d i toxuncaq ad &, fogoF
rolor yoxdur,o n | & B € ait epz, sqt° wrisbinolb golib. Kollp
qutusug € ] € r d abgakeamgbeodtrumvar, aj b @ kak n
t éndeang ra n | ahisgedtidbae | dlua)r okdp arteriya
konusy b aj é r spiealkldpanvar.Triasd © v rog mbldm-
dur. G ¢ malanurki, h evaxt- o x saalyrhaém 8loxokinai+
Iobin hazérda yaknmnlyamdgodB yfaf eg | at
Norplor T Acipenseridage  Bkurunlari PolyodontidaeNbpro-
lor fosilbs i nin 4 cinskibur2im!|l afenp, 2Kk ¢
Avarburunkimibr fosilos i nin Pol yodon spathu
h°ompmz - aybgedoddpdrayal uj Uz Bsi7hh, Kk
kg ol ur. Psephurus gl adius n°
uzunlpm)7umbb at ér .

Norplor fosilos i# ni n 4 colonmoblor v edkboeg, r b © | ¢
runlarwoy al anbk Bukynlpd HusBY Il gi nsinir
gp (Huso huso) wkal uga ( H. d auvariBunlasiyi n° v
bal é&ql aocQdéra,rAzov, B4 |domgizindbvboAr a Ib@-q d
zi norgnhisssindbby ay él éb. Kal uga Amur
Yetkinli-E3ypakcerdrd® mMlyuyb3unl uqgda;
Ayagr éori a00vidon ox y a v h Y gopky 556 m
uzunluja (1,5 odpa)ml-atlegtarverl
r gindiametri34a mm ol ur .orikdeyd.al mas é& h
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Nobci nsinin (Aci pemaeBajk, 16 n
Sibir, Amur , bpibma |l iq aAynaezuniak aé jné ,
runwadi pwS. Rorolor do nistotbn 1 r i boksbre q | ar
neol k e -pniztt yda kra y éd , Dk k ¢r-¢ nt ° kany |
gedi r , --aganqg éghnd@k ¢yreer Iot ° k ¥og b ¢ d
k°mopi n - é&x oftays g@dorb okir. Moh s ul d ar bal
| ardém, nk or slayé mi bnyboizddddbiora - at
ganizmbriilbgi dal anér | am.,, bal éq da Vye

Xbzor dbnizindd norolor fosilos i nin 6 n°vye ya
b ° o (ig.huso), Rusorps | (Aci penser ppail den:
(A. guldenstadti persiu s ) gayabal ejeée-(A. nt
run (A.stellatus) wc °oK A. r ut henus)ppsaBuyunl ar
Kirin su balaéyjmoedréir . k i Grvayloradany r e
donizin Azorbaycan sahitkinogol i b pvvallorézon K¢ r
dogiror mi Kkor @Wo°g n  h azondd spONUX ADrbay
cana ai d sohomigyotélniddai on-. ok osadan

hom db Ar az - ayéna ¢ eouzunburunC7-12s i y e
gayab&lemei 1012, pbPBR O yakl ar énda
l ar . B al é& gdbnamr@onn mohos ucl ¢dnalr brie] € (|

sayedi h boyundan pdpboydam dricolan On a
b°dngn keEgngh sayée 3 milyona - at
arasénda boyickommrioasnulc®&r | €j & 1.
godor d i r . Ort aboylyon ag,a yoarbdad ne | &8z al-,
olanmpl mil yona yaxén Kkg¢rginit ©ker
Ke¢r -ayeéndandorV,ar Xaa a ydBehgnaopod a 0 S
bondindbn a k agoén qumilus € n q édriddet °ykesrs|. K¢
rod Dprrifn - ek mapgke rS5ookK23ay - ayda
gal deqd aneokseooirra d

Nobpb al &€ ql moké ¢k-¢éirne |- oyaydazdéda-v
Yazda -bllyas@egdaxkiok!| edi t. bBunl al

vozilor i d a Ibkayetknpkknorholosind o | u r . Yayda
gebn bal eqgl ar rqéeke Btdmoymfadh dkéeent ici ns
vDzilpr i yetomkiygzdar kk ¢pnizp gay &g édr | aa

Tod gi qat --a&y ra@lorirfahgr ril énosil vernodiyini geyd
edirlor.
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¢ o x pchkgnil or dostosi i PolypteriformesBu n | ar én
bel ¢, zpgorinin s a ¥-don 18-p godor olur.Dostonin a ddabu-

r a d akoltbab,rqg a b € y fpgarotbralp s ¢ m ekl var, xo-
analaryoxdur, spirakulumrudimenth a | d} azdo@ro v ukj u
hissdon ibamtdir, a § ©oré yem borusunung a rt@&ofi ilp
plagplpnir, b a ] € r spmagkthpan ¢ okdp arteriya konusu

var. Dosonin Af r i kregpik€ | ay & y dZcme aid 10

n° waruz unl 4d,g in-a godordirAl at o hop a keé g

- | or.iBozon havatonof f gedgirlpr. Qurd ilbiz vbx & rbcad € q
yeyirlor.

Amiyekimil or dostosi i Amiiformes. Amiyekimilor zi-
rehlikimilorlp birlikdp bbzbn s ¢, m ¢, damoiglbr (Holoste) gru-
punaaid edilir.c slindb bunlars ¢ m¢tkd |cédphagpa méndér
Amiyekimilor, psa®n, k e - miyra&k abmelkeoglldaurg | ar € |
dandosonin h a z &ir rd°av gmiab a | (Anjigécalvg ya k a
y 8ubal @&jze&mlbUsinogodor olub,y é r t,ésasd € r
bal é,qisreomd raur | a § € d b Sedhdcksigenaza
landg havatonof f ¢ley,a K bilr.Bosilgay | @ @ tead a
kok b a lotlaicp r a s48-60dm° | Dyudad ¢pir, d i ho-i
min yuvaya7Ominbgodor k ¢ t & kMay a | & rg nmog &

109 ¢prs ¢DiDif- € JEréok b a |s & opif sorbosty a k hilp-a
np godor gqoruyurBu b a | @ofogb chomiyyoti a z dyéérr dl-é ¢ €
dujeu bomaisulardeonune ht i gabéder | ar

Zirehlikimil or T LepisosteiformesY u x @b @ kdi®+v
r ¢ mndnolumdurlar Zirehli cinsinin6-7 n © vmglumdur. Ha-

z € rkd amuaplMorkozi Amerikadavb Kubaa d a s@oMe n

- a y | ayraeyned Bérbnldmikt ori vb qoxu kisplori burunun

uc hisosindd yerlok i} mokdp arterid konus b aj € r spiealg d a
klapanvar. Bir - ox° orih u z u n B-4 i, k ¢obi 150 kg-

dan- oodlur. Y ér t é,ariebdaél r é gaimianirlbr.8udaoksk
gena z | wrdité@ddo havadanoksigenqobul edirlorAy a§ r é
yerlbrdb votpgb bhpomiyyoti var.

183



AL B! MKL !BALIQLAR grupu

Klupeidlor dostog, s ti Llupeomorpha.Dostog, s D § n
dosto, 2022y a r @t 8055 fosilp, 1200D godor n © daxil-
dir. Klupeidlorin o- d aodagriasdanmplumdur P u | c wsig-1 ar é
loiddir. | zoglorin tikank ¢ a k @liig bel ¢, zbg tokdir, bp-
zigr uph g moadplorindok i ik pig¢ zog varKolp qu-
tusundag € ] é-radxadqu r

Siypbnokkimil or dostosi i Clupeiformes. Siypbnokkimil or
b ¢ ¢donizlordps ¢ orlpy a kK AN§ @rth (300-don- 0)x 0 X U
donizdp olur, azqgismik e - i, dahahzgrsmiisDK i ISuhm
y ake-.iDosomin n ¢ mmdplori m¢ h svmbgp b a b € g
| ar.édeér

Xbzor donizindp siypnoklorin kilkp cinsinin3 n © wéa-y €
| &Mozor kilkpsi, i r i kgkb,a n - aomzsr &ilkp).Kilkbn °-v
lorinin Xpzordbo b © y @ k t ivaraebeki, bunlarilik b al € g
ovunun90%-dbn - 0 x UbrR W edir.Siypnok cinsininisb 10-a
godorn © wa K BynkardanXpzor K | K g Sarasiyondyi VD
Dolj u vp Qarabelsiypnoklori daha- o x s a $iyp@ldng®r v
lori Xpzor dpbnizindd bir-birindbn bioloji x ¢ s updoring g °Dr
forglonon gruplaromplp gotirir .

Qé z el b apt destpddii Salmdniformes.Dosipyp 8-9
y a r st @830 fosilp, toxminon 400 n © daxildir. Siypnok-
kimiloro gohumdurKollp qutusundaq € ] € ¥ d & ,qolsor
n ° oriin k i -piy k zog olur.Daim donizlordby a k ay,an | ar
k eci hoyat k e enlort, K i rsulanday a K ary @ momdplori
var.Xpzor donizindb vb onunAzorbaycanhisosindbeynia d1 é
y ar sstomthn ¢ modplori y a Kk a yQ@@érzl éakirhilar lfosi-q
Iosinin n gayonddlori, Sakitvb Atlantik okeanba | é b &8r é n a
I ¢ rog Bakit okeanb a | & @nicaahynehusAtlantik okean
b al éigo Saime@cinsirp aiddir.Sakit okeanb al €éql ar én
g o r b ketg Atlantik okeanb a | & q | isb syénmdkamja
nelmavbp b a K q a § aosndknodar.Xpzor donizindd Xbpzor
g ez él(bea-+salineecaspiyshomipk i sulardaisb- a y
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g é z ésl éx-abbrdli-Salmo farig vb s . b ¥ la & gKipzee v
g € z é |- maxlad jrg®odie m eaekoloji qrup bmblp gotirir.
BunlardanSamur Yalama K ¢ wp Lonkorang é z é1 bal é ql
g °oentok olarBu n | tondl@ink ¢ rt £ kkng - ¢gmg vafiq
- a vy lgedirba

Qézeéel baiheqkalmmdal omd Bitdis BlD-
soon, K¢ éz e l°hma Ipghplébréoid, digprgeé z el bal éq
isD bir n e-dpfpo nosil verirK ¢, q € z € Idigpad &4 @al e gl ar
iridir, onunoti y ¢, tk &eyfiyyotlidir. HoOmibpk i sulamay a-k a
yanq € z éboycanistbtom k i - i(kzdu m P5BQsm k ¢pt |
sil kg-agodor olur).Qé z € | peaini® ja & bl&agldlkolor,
siypnoklor, aterin xor pngkimilordon y a rojog, mizidior vb
krevetkalatok k adil. Xpzor donizindbq € z € | étatl i@zpk@tné
me K, th & z éonudsaa y zmvoéd;, s uilb borpaetmoyp - al €
Kerl ar

Dur nab alpbédpsediii EBociflormesDostoninn ¢,
mayndolori K i rsubnal égl5af evdrddidur nabal é]
(Esox luciuypng e nyiaky € | .Bubrad &zfr & a y bmin € n
r ay o n l°aoddmntadeyirlor.U z u n 18usmo, k ¢obi |
35 kg-a godordirk i rsubna | ofsde bozbn Kk obhot sularda
daolur.Otb a s thé& Kk Bulardadaha- o x .4 & ¢ Boyatke-
- i ,r2ddy a Kk écimsiya e tomligpk a.tUezrunl ujawsred &n
olaraq 20-300 minp godor k ¢ rveyir.K ¢ Ipmoki, K i [ k- t
mayivbb. b a | & ggli adraldra@ida@ 1z | ofajkoa © dala
| a rdéyey#& ki, bunahannibalizmhadigsi deyilir.

Miktofikimil or dostosiT Myctophiformes Dpniz sothin-
don 2006:3000m vb daha- odorinliklordby a y & 380reanx
dor n © war.N ° wrih bozilori vbtbgb phomiyyotlidir. Dostonin
n ¢ moadplor siypnoklorpy a x & klakin@ rorinb moxsusx ¢,
susiyyotlori dp var.Bel ¢, zbgnin gerisind, adbton, piy ¢, zdbg
var, a ] aigoton yekodir, ¢ zDw@ 0 v wWjjay a Vogalyexr
dur.

Ketomimikimil or dostosi T Cetomimiformes. DostbyD
40n ° donizb a | éaddirdBunk&rdorinlikdpy a kK gbyaéuné
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aj] yebp, g°milb al a.Behgzpg geridb, anal ¢, zbgnin

¢, S tdgyarlok i crksoriyyotinin dorisi bodono m©° torky a p € K
m§é ¢ @indox € rvmzaf pulcuglarvbpsoitq é 1l ce gwxa@nit é1 &
var.

Aravinoidl or dpstpg, s ti ©steoglossimorphaAravino-
idlor azs aygbden bal e g5 g kgl gnoidbrb y a x € n
déerBoam®° ¢ zog o v sjekapillyar toru kimi olub,
tonof f @ 15 g \@zif@sini yerinb yetirmpsi g ¢ m adilir. Bu ba
| eglreorpi ka i1 ql Kk meuipay r & argDeatba k é
¢ St ¢2mpstmsi var. aravinkimilbr vb mormurikimilor.

Aravinkimil or dostosiT OsteoglossiformesAravinkimi-
lorp 10-a y a xre°ndaxildir.Bunlar, bitki y a xiknék ie £ anfi K
Sularday a y .8rhzédiya s u | a & mch a4 urkpuk ¢Dbil
200kg-a- a tnehong arapaymayaar, digorn © orilk i -ba k
lgel ar dér

Mormurikimil or dopstosii Mormyriformes Dostyp Af -

r i k aoif axantropiks ul ay @ r dlgCanpdor n ° da
xildir.Bodoni uzunsovduyrbpzilori 1-1,5 m-D godor - a .t Q&I

rug nahiybsinin alt hisosind zoif elektrikor g a 0 € m@ g é
man edilir.Bu organb a | @t] réanf etektrik gaalosiy ar ad ér
Bakgan | b& sayp daxil o | mhba agnir tellor ilp hiss
edilir. Bu x ¢ s upslilli ysydahorokoti vo fordlor a rnagsnéa s i
boti tomin edir.Ba tbeynin x ¢ s o Iseyidciyinhocmmb © y ¢
mpsi db bununlaplaged a r.Moéryruscinsininn ¢, momdplp-
rindb beynink ¢psi g u K |, rabmadil orin beynigodordir. Mor-
murilorin (110 n °pwpdor) bozi n © oririn gisnon votbgb bho-
miyyoti var.

Angvillalar dbstog s ti ¢Anguillomorpha. Y u x atbag t
Kipon doum olanbu bal edgnliarielnanovias#€ der)
paqdeéer, -poilr liu vsaerl.iMi iaws i 1y aaiD@ v | ¢ z
adbtpn olmur, pzilorindb d © K pclrz gpzon b a K brip m¢ k |
bir gismi, qplsobmb g a p aj € n éosi retuksiya okui.; szsm
govuj u oadloEngowlrea -, dbgooori. i n aayé
godor - a t o8t .s BB dbdip aiddir: angvillakimibr, kisp-
aj eztxvwome k!l i tiokanl eéki mi |
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Angvillakimil or dostosi T Anguilliformes. Dostoyp 20-
30 fosilp, 350dbn - o x © daxildir.X € r nd°awihin uzunu j u
10-40 sm, (adbton 1,0-1,5 m), a y-a ¢ fordlor isb 3m, k ¢o6i |
60kg-agodor - atrer t €,dbad &rqli adraldr.& g €ox;, |
rnins a lyiréh eomilyona- a.t & K a lgmasqa y dkeana
k e (kbkil 36).K n k i «reethrhodazl&gedir. K ¢, r bg lépto
sefala d $ &or- fé xsé&:pnirii n k i2/6-aif davamedir, bo-
zon's ¢ponifu z un [1,8M-o- a.teptosefalelb s ¢prnior-
holosindb olarkon nosil verir.Dosonin tipik n ¢ moadpsi olan
Avropa angvili (Anguilla anguilld Qaravp Baltik donizlori
-pl arvwgdoindby a K ®yuauw z u n 11,03,50m-p,
k ¢pbill-6 kg-a- a. B8y a K | araéynditeéro k ¢ t & k
mpyD gedirO, K e lgéaordp otlara r alsse¢ mregkrbir su-
dandigorinb k e :Bu waxt onuncinsiyyot voziloriy e t,ig R-z r
loriirilok jbra ] € vbg & peg o v Uopliyyotdon g a | roagi
doy i .Bu bra |Adagtik o k e a ro dudurvp isti yeri olan
Sarqgasdbnizinp golir.Bunun¢, - @ @-7 min km yol gedir vbD
h enbp yemir.Bu spbobdbn organizma dorin fizioloji doy i ok-k
lik b averir, onag °odb Sargasibnizindbk ¢ t Jpridbn sonra
° | .@Qnunleptosefala d § @torfni Holfstrim a x Awd@pasa
hillorinoa p aAdépn, 2,53,0ildbon sonrau z u n B-smol-
dugdaleptosefak i -amgkilaya- e v r i | i r

Kispa ] & z & idostbsi i Saccopharpgiiformes. Dpbs-
tonin 10-ay a xné°nwgy, h a mdosiZb a | € g Bmonl@id € r
i | an vrazikdigdquyrughiso dahanazikdir. Formacago-
ribbolanb a |l € g logeko@n bodonu z u n | uZ0%m u n
tok k edirDosoniny é r rt °emg € ol boydak i rkédabilir.
Kispa | € z In& Imemdp®rimin golsbmbqg a p,@ds@MDK ¢ a
|l ag@abeér,jgalr @agori vbD dori pul ¢ uygXda r é
B u n | leelveanal¢ zogorinin tikan k ¢ a Hasolmer, quy-
rug ¢ zog do yox kimidir, ¢ z o o v wW@reduksiyayau jar
yeéb

Bel i t i koadodtosi kNotacamthiformesDostoyp dib

hoy a k &€ pni3% n °© daxildir.Bozin © orih bel¢, zog Kk ¢ al ar é
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tikanvaridirBurnuk ¢ t,é& ¢ ®nzna | t genpd adib orga
nizmlori ilo yemibnir.Anal ¢, zbgnin bs a w@ndurBozi n © o |
rin bodonininy a n | ai r kééngdeeganlafotoforlar var. Dos-

tonin 3 fosilosi var. lipogerkimilor, b e | i kimilloragaldzavr
lar.
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kokil 36. Avropa angvili s ¢peirfin Atlantik o k e a n-éonxdaal ma
mi g r a:d-iyepiams & x meok Zbirillik s ¢or 3Fikiillik s ¢or f
4-angvib- e v pmotholosindd olans ¢ oy Sfkoffaf angvil, 6y a Kk | &
angvil. Ki - idaimlotdoki rogomlior homin uzunlugda(10-45 mm)

olan s ¢otorfn; u-koffaf angvil, g a | gana xotlor isD Avropa
angvilin éyna y ésbrhoéni g © osirt

Siprinlor dostpg, s ti Cyprinomorpha Dostog, & ¢ nZ n
dbstosi, 5560 fosilpsi, 450Gdbn - 0 R © vmgplumdur. Puk
C U g Isidaidéir vb bozilori - € | p.2ogizibéElr denok olar
ki, yoxdur. k i rsulanday a y € anlé & ¢pkminong & rbé s €
dostoe, s D @iddir.Tropik vb subtropik s u | a rd&ha d @ x
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m ¢, xlifik pbmplp gotirir, bsa®n, doniziokin dayaz | € ql ar
- aryonsdblorindo y a K a y@dinh aypnoklordbon b a k | anj € c
got pribl

¢ okikimil or dostosi i Cypriniformes.Dosbnin 3y a r- € m
dostosinb, 25-29 fosilbsinb 3200-dbn - orx © daxildir.

Xarasinkimilor y a r @stogii Characoidei Xarasinki
milory a r Bstosidp 1300n © daxildirAf r i kmAmérika
n émopk Ki rsiun aryamxdda § I ag °@rupaxarici
g°r ¢on¢omxe Blifdirlor.N° mih u z u n R-% gmuiril o-
rinu z u n ismlfl® m-dir.Boycak i -ni° krim n ¢ moadp-
Iorindbn ternesibr, neonlarvb b a Kk g akvasumdas a x | .an é| é
Bozi n ° orih vbtbgp bhomiyyoti varBu b a | éaqg lassiatki d a
ilp, planktonla bentoslagidalananlarlay a n v & € tédava.| ar
Conubi Amerikada3 cins aid olan- o xpirani n ° orils ¢ r ¢
hal &radka yoge¢ clkisgi d i b Var, bozi yerlordp hotta
adamadah ¢ - adn

Himnotkimil or y a r éstosili Gymnotoidei.Buy a r- € m
dostoyp elektrik angvillori dp deyilir.Y a r éstmyt 50-yp godor
n ° daxildir.Bodoni uzunsowlanbub a | &gnubaAmerika
nekni suhayaaxaaErRdkor gavat ar €

Uz unl283ino- a tebkekirikangvilin é(Blectrophe
rus electricug bodonininy a n | aonunk gogidin 1/3 hisD-
sini tok k edon | e okitli lelektriko r g eanYée r t &or@d a n
magvbK i k avlamagg - glaktriko r g a niétifadb adir.
Bu vaxt onuncoroy a n &y, &@0-650V olur.c lavp elektrik
or gqaddorBébor qaoldndraé é celeldrolokasi
y a noél nmiopl@gpdary aakr t dge° go-zmfi pyir.Bub a | € g
| armgrepk| upanka @l | Yoaszondinhrsslor var.
Sudaoksigena z | oafkogv a X t sayuresothanbq a |, kaear
a | v oksigemolan ol a b a to@r.se m@ldnurki, dosto-
nin n ¢ momdplorindd nosil g ay ] &galmagpa x K € i nk i
edib onlarb a | a bzanmmég, mb@oruyurlar

¢ okikimil or y a r esinsl i Cyprinoidel Y a r éstoyo
5-6 fosilp, 1800n © dexildir.¢ bnolorindbd i DK yoxdur,a x & r é n
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cégolsomb q © v § @indd udlagd ipKk m¢okkbb qur ul uk a
malik olub, gonimotin u d u | Mma s & m [e.A K @&Epkider r
bozin°oihaj z raérl alr &jncdehq. IMg nolif K i r i n
VD K ophpt sularday a K lary ksoriyyotininu z u n b-8igmu
don 30-80 sm-p qodordir, bozilori dahairi olurAf r | koeCp-é n
nubi A s i y stnséunl a budbrad a& o I° arinire sna gaba
-oxdur

Qi dal a mmalifda:rokoriyyotinin k © mpg zoo
planktonla q i d a,lbiagoderrb © y ¢ oni¢gveYy a Kk | &al ar é
s € rbentodarlag i da(damam ,-tkia-l 22 kgt vpm
), zooplanktonlagidalananlarkoma y ¢ m gl ep s), ba
| e qgidlamnanlai y € r t (&oep@,Igismone n | ), ditlka ye-
yonlor (a jamur,gal éwas)vamBun| aoral weal ar é
m ¢, wlifdir: bozilori k ¢ loripi suqg a t @ m @ akxéerg arok
i n Kk iedir &gfé | an); boglori k ¢ loripi otlar ¢ @inpt °
k¢ ke¢ryap e kaladhd jéwttah & a p é knékbiedira f
(k ¢ b,ma p eq); bozilor (koma yxé&om vb s.) k ¢, lorigi
- ampc r a sqgumlia-aé n yeFlrdb € ° Kkprkb k ¢ r ¢ S ¢ n ¢
uzunyumurtaborusuvasibsilpi k i filb&zip m@ntib ok | uj una
goyurvbs. K ¢ Ipoki, - a pwmga yxekomK i sularmlaba
| eéogununps a s téknkéedirBoyca k i -olakdigor n © or |
(g ¢ mege, u ml a,x-€d lpaarg conlir,karl t ,gjsé z
zonvbs)y érlh @&lceqli amadin ddrknin ohli-
ok di rfi & mméalyankadp, gotli karp pulcuglukarp), a j
amurvbg al eqgaslactna k € qosbE t € § @ tyled ri &dd a
riir Ajamurvbpg a | € nom to@ rdorkn -pnubr ay onl ar én
suvarmakobpkpsini su bitkil orindon tomizlompk mpbgsodilp can
| @elioratorkimi istifadb edilb bilor.Yaponiyadavp ¢ i nglz,
m X karasdarbir n epy ¢ dekorativb a Iciasg(populyasiya
sletikdirilmikdir

Azbrbaycans u | a rpRikimdli@ fosilpsinin 38 n ¢ @b
daha- ofxor mg b & & § & ra deyildiy kimi mbn ByinD
g °or-okikimilor k i rsubna |l € gB wmrléadréa sl ntd an
° mrbgyudonizdby a kK any°ayoxdur, psa®n,r e spubl i k al
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daxilis u | a,rgiénrddenizin az duzludayazyerlorindp ya-
K arharé¢ okikimilorin m ¢, h évmtpgp phomiyyoti var.Onlar ki-
-1 ®é z é |lkdPpzado, K¢ r @ R alis@sind, K¢ot r af é
g °pokdb, Varvarg kbomkir, Mingp- e wuarn b a r | Dovp-€in d a
| i ma nve digdr adaxili sulardab a |oeugunps a steknké |
edir.

Naxakimilor dostosiT Siluriformes. 27-31 fosilbyp daxil
olan 1200dpn - o ® © vbilok d i.¢roixru dodsn- € | paqdér
bozi n ° orinh ¢, =indD sppolbn mihaldas ¢ m§ R obhvar.
¢onplordp bir n epcorgpdox € rddm d | Bt zr a fbem @-a
C ¢bté] VaeBr¢ét i Nor ¢ - £maxabodon f o r énspy€
yovidir. Belbformab a kyaurx a ra&k chgbreayscld gna § € €
n eéyekoliyi, bodbnin digor b a | é sl ga® oklliyi il b xa-
rakterizd olunur. Naxakimilbrin b o y Idanr ¢exlifdir. Tropik
sularday a Kk awpairz un 136 jsmolann °wld y a n,a Kk é
uzunl3dinno k ¢obiB00 kg-a - a tva Azorbaycan su
| ar éosdka nr(8ilkrasglanisL.,1758§ bi r m%ar ¢ d
Otb a s tropiksularday a Kk any?awih plavptonof f g Isq an é
dai n k edib®dIpb n ° orinh bozilori su quruduqdas ¢, mrgkn
g o nsuln © ssimpb k ep-bilir vb yalil b girorok m pyyon m ¢, d
dot yuxuyagedir, lil tamamquruyarsab a [° d dgori n © orih
elektrik o r q eanQerbi A v r o p-aan\elnayr aéknadla n
trik n a x &velapteruruese | e c)t Irm wunleqd olanda
elektrik o r g @anong, mu RTKisinin 1/4-i godor olur vb 350
400V corpyanvem bilir.

Naxalarbsasny € r t, & ¢ &ta@rmdag¢ - Hpusqudadu-
rur, bozin ° rildibc a n lil®d iad &ly a h @aaktonlaqi-
dalanann ° orildp var.Azborbaycansu | a r yeankdaagi aaxa
bal,qalrédbvajpoiasuqg u K lilmgied alUawm®@l6u] u
smdbn azolan Amerikan a x apkl paragitdirbr. Bal € ql ar én
golsomplorinby a p & r &deur, bozilori dorini vb ya gplsbmp-
lori gpmirib yarapmplp gotirir, hom dboonlarlaq i d a.Birasreé& ra
n°orilnosil g ay ] g a.Boxirn ° ori Isuyun dibindd yuva
d ¢piir vb erkoklor k ¢ r garuyurlarBozi erkoklor mayalan

191



mek¢r @ g égozdira.N ° wih - o xmipgp bhmiyyotli-
dir. Afrikanaxas @ °tbsor r ¢ f atulj aardmdh del ér

Aterinl or dostog, s t Atherinomorpha Dostoé, s  dan
xil olanb a | & @ lu & «c eémldidalir, ®zilorindd yan xott or-
g a magicdn a y dggonr ¢ 1Beh¢ epg, adbton, bir olur, az
hallardaikidir.Q a r ¢€zngjori analdpliyin y a n éyerloka bp-
zohbu¢ zogori n k etmig fz ;g o v wjjay a.B destbst r
var.

¢ok i di k riddstosiniiClyprinodontiformes Tropik
vD subtropiksulardamps k u n 14@0100 @ a xre°nwgrKi - i Kk
bal é&q9d lasrigi8 smdon 10-15 smb godordir.N © wrih
pksoriyyoti K i sularday a y ,édbzieorb donizlorin sahil zona
| ar §adayanrelr a ik &b n a xisi sulae daya
K a yraghmodplori do varA ] érokidir, -onolorindb x € r d a
dioHvVarSuonur | ailsgez darlr.@ahéa t aglaid
rini mphv etmok ¢, - &ostonin gambuziyaadlanancinsinn ©-v
lori bir - oX Iplkr i n  solorindo fglimiok d | rAzorbayb .
c a nséwnl a deeadidyambuziygGambusia affinisBaird et
Girard,1853)iglimlok i, digor bir - o x © ovi liso akvariumda
s a x | .Bostmnih 8 fosilosindon 4 fosilpsinin N ¢, momdplori
yumurtad i r i d odji denid@-8-don 30-a godor, bbzon 200
pgodor balad o j.kuir mAnerikamaj ar akar g agna ¢
z é gozdimnbirn eon ° wakayeér

Morkozi Ame r i kdeniz &ahili s ul a ryéarkdgay a n
uzul u f15B0smoland ° r dagdhnZevghxib a Kk 8 € n
t ¢ mydriok | o ° zaghiobn sanki2 hisoypb © | ¢ o ghisD
havadaalt hisD isb suyuni brisindb g © pymxidmot edir, ba
| éhom havadanhpm dbp sudantoh | pnikvp ya gida obyektini
eyni vaxtdag ° rDigor b al & q torglirothaqd i r i doj and
g ° il billuru o v akillidir, doyirmi deyildirD° r d gw z
murtad i r i d @p lbaladedrvpbuvaxtb al aairr@am | uj u
4-6 smolur.

Aterinkimil pr dpstosii Atheriniformes Dpstoninn ¢ ma
yondblori boycax é roldlbal70py a xné€°nmbigok d i.15 sy
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don uzunolmurlarTropik vb subtropiksatblorin donizs u | -ar & n
da Kk @ohor vD K i rsulanday a y € | B bnlemanr © vQara
Azov vbD XDpzor dbnizlorindp rastgolinir. B u n | apipgé oho-
miyypti a z dlakinirib a | & gitdaabyektidirK ¢ rorgnil do-
niz sahillorindp Ioppd °pi yerlordbt ©  korgBozbn donizin dak
] ak gr b & sahibatarlon b a Id@nigin Ioppd °pbgindd 5
sm dorinlikdb quma girir.N ° \otb Iopp golbondd b a | déngp
gay.gdmab as dék &irygneagamdai n k edk. dox-
minpn bir aydansonratokrard a | ] aV a xxtpaog-dé x meé K
s ¢porfdonizpq a y &idde¢ri vo Filippina d a | &ri &o én
K oohots ul au 2 odBBbgmolanx é rbdad & mlkaary ér
B u n | analv ainsiyyot doliklori d © kzpgorininga b aj énda
yerlbk iErkoklorinb a k @amh @ g A d derindbk i - pdo- v
yirmi ¢ ¢ok imo r q &am @naldolik do homing °© v gd=indd
yerlk iBelbq u r wlad kmeéstietr vp fallostetbr fosilplori-
ninn ¢ moadplori ¢ - &Sociyyovidir.Bunlardadaxili mayalan
mao | ma lsagnmayaradk ¢ DgPKID- 0 x a lAeeninkinailor
dostosinin Xpzor dbnizindp, o ¢ ¢, oalbn, onunAzbrbaycanhis-
spsindb bir n °© \WXpzor aterin(Atherina boyeriEichwald,1838)
yakKkayer

Sargankimilor dpstosi i Beloniformes Ks tbim¢g vay i m
ularda yakayan 150 n°vg¢ war . Ok
uj 6015 m olpamor 6 8 an®an bBaulndjaéer éyna
°wqarémlorgzguzunsovdmi ni gquyald g pa
ayéndan piqroivdiij u. | -zarx ¢irmogibtholor . Ki -
got i r i olif xorneggkinilorlp, ilbizloribvbox € r da bal e ql &
dal anpeiispy €°rztléecé bal S8gtaaeharki Eag
maq xarakterikdir.Bel ki, toh | o g a- an badlineq s u
gal xéeb u-ur, e y nosilp pfasDys toiot a gotpiu y r u
u-uokil37)xOnun u-uKkwioui dRiKz gobilgeay ér ,
atda 6665 kma - at er . c Ibraitedp nistoton  ihraow an X v |
30 saniypyp 200400 m mpsabn i "u-BRUndisayrane
g ° oemibk olar.Sayra Cololabs saia) Sakit okeanda son zaman
|l ar qgamdpg } € lg¢ gmeireipringpg ic | al-t enda
sitorlar vasibsilbpo vl anér .
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kokil 37.¢cD° r d gedbrad d} & & @ j ud-asxemining son d
goréneékye

Paraperkoidlor dostog, s ti Parapercomorpha Qodim
balge q poluatobéa idi° v rp§ 0 d m dar.Boai adirblor
bu grupuns ¢ m¢ dahoglbrdbon b a k | @At & ¢ didgdig ¢ n ¢
edirlor.Bel ¢, zogori 1-3-d ¢Qa r £zangori d °© & zbgjorinin
al t &adh andan® npdyerlok iPulcuglardorinin i brisin-
dodirvbyayoxdur, zog o v wjap a.l édéer
Perkopsikimilor dpstosi 1 PercopsiformesDpsiDyp co-
mi 3 n ° daxildirk i mAme r i k a swehr? slorindd ya-
y € | elozluanrl a0glb sarwdieéDorisi m© tork ktenoid pul-
cuglarla® r t ¢ .IKd d dpig d 2ogori var.
Treskakimil or dostosi 1 Gadiformes.Dostonin 700 n 2
v ¢ n506don - o xdmrin sularday a K Byreror 4y ar-é m
dostoyp, 10-12 fosilbypa y r.keil reutandaa z dNe°r wrih - ©
xu votpgp phomiyyotlidir ¥ | -brg, 10-30 smdpn 1-1,5 m-p go-
dor olur. N ° wrih pksoriyyoti oturaqhoyat torzi k e - .iPuki r
C U g Isidaid@irM¢ wlif onur J asx&rbdaa € qit ar | a
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d a | a.nBezrn °awi Iparazithoyat torzi k e - .ic sasvptbgbd

phomiyynotli n ° ordbn biri treska(Gadusmorhug, Atlantik vb

Sakito k e am¢d nawypk mmaaly o n lyaark &0/28 ga-

K € nudzau n IL,bif-m k ¢o6i KO kg-a- a tbezitori dahairi

olur.U z u n 1480 smolanlardaha- o x . By & K & sodra n

yaydaBarensdbnizinin korq hissinp ¢, z ,¢éqré kish qorb ra-

yonl gmr§elabeomanzmlor,x € rbdad é qli adma-l anér

lar. Barensdbnizindb 6-8 y a Kk €69-80am uzunlugda 3-5 kq

olan treskalar- o x aVv avat e h ¥ @ k or prholp gotirir.

Bunlarp a y éBardradbnizindon y a wyaaVvistisua X € n € n a

g a roxokeot edbrok 1000-1500km miqgrasiyaedir, erkon yazda

k ¢ oyglbrK ¢ rt & k mak &igdlaamag, - Barensdp-

nizinin K i mKdrY hisosinpb, bir ildbon sonraisb n © wtilnosil

vermok ¢, - yeroovvolki - o0 x arhpsk@minng ay € dTees | ar

k a ndeandoti iBDy a n, @araeiyrindo toplanany a A vb D

vitaminlori ilp zpongindirK it ir e s gasaoiyirb a | @ mmé mi

k ¢psinin 8-10%ni tok k edir.Votbgp phomiyyoti olan digor

n°ordbn p i k K &Haaglefinus(Atlantik o k e)amirgayi 1

Theragra halcogramma(Sakit okear), n a v a § &legnus

gracilis, nalimii Lotalota, xeki, merluzuvb s. g ° ook olar.

ki madr éomsikinsray | avo@°mitidoy a k anglianim

uzuntuombp 4 ¢06i BO-35kg-a- a.Naim g é kddhain-

tensivgi dal anéba@iémngetdibanur jaras é z |

¢ St ¢k k kIQ &yda kr &cinsiyynt yetkinliyino- a tdé r

kabr, yanvara y | a B0&mindoa5 milyonaqgodor k ¢ t & k ¢ r

Naliminotid a d |, ciyofi@dpy a jnéinq ¢ aorxéd u r
Treskakimibr dostosinin parazitn ¢ momdplori tropik vb

subtropikdpnizlorin sahillbrindby a Kk Bykea | é & l¢, aorg & n

yenio - & x mgnpkorhin bel ¢ zognddki - o wzunk ¢ al ar a

malikar t & r¢nzeglp @y ), cazoyp xidmotedirUz un !l uj u

7-9smbD- at sngoigfzoypk © okednk ¢ atinirévb suyun

dibinb gedirBuradao hdoturin(Frontonia leucay molyuska-

n ekl o a kdasl®lobaonun daxilini gomirorok g i d a.l anér

M ¢pyybn vaxtdan sonra metamorfozk e - :i sr¢prigf © Dt
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y um&wul z un F-8ismalanb a | -é¢ arokihdloturidon
xarico- € xx@& pngkimilorlpg i d a, ko Inpgokarkon holotu
rinin daxilindd gizlonir.Bozi fordlor noinki holoturinin daxilin-
do gizlpnir, hottaonundaxilio r g a ihblgidafa@maqgdaavam
edir.

Perkoidlor dpstog, s i Percomorphacniri dostog, s-t ¢
d¢ N° mih s a 9080D y a x éHthadzééyr adkaasyéamye kK | ¢
bal e goxminbréya r lusdésto;, s D gaxildir.Onun 10
dostosi, 200230 fosilosi var.N © wrih Dksoriyyotinin ¢, zbgp-
rindoiri,t i k & § & eaaBodeni ktenoid bozilori isp sikloid
pulcuglarla® r t ¢ ,lbgzitbignin ¢ @i - é | p.Q & dé&ang
lori d © x zpgorinin a | t @pnyal andan® nodyerlok i jrz m
g o v wjjay a,lbozich & rdb reduksiyaolunub. Qa z éha t é
| € mchd éogtdtoh a @ i°© v rognmldmdur.

Beriksokimil or dostosi i Beryciformes Perkoidbrin bn
godim grupudurBir - oted q i q adiger @getka@dbrin bu dos-
todbonb a k | g A} @ ¢ diddig edinbgN ° wih bpzilorindd
¢,z o v ulpgidaborusua r a splaagpd a x | .Bostm@mih € r
n ¢ modplorinin h a mépsizh a | éadub, @opilkevp subtre
pik sularday a Kk abpzeér © ori Imorcanriflori a r a s dalmad a
- oolur. 12fosiloyp aid 140-aqodor n © wey.Bbzi n © i lvD-
tpgp phomiyyotlidir.

Zeikimilor dpstosi 7 Zeiformes. Dosonin tropik vD
m¢ | asularday a K aSPrmahwa.csasfosilboribunl:ar dér
g ¢br cor, kapoidlor, tikanpulcuglkimilor.k i m Atlantika-
day a y € ddig&;ex cpi(Zeusfaber) bbzon Qaradbnizdd dp
rastgolinir. Onunu z u n b5sm, ki ¢06i 8 kg olur.

Lampiridikimil or dpstosi i Lampridiformes. Pelagial
bal édgubasuyun bir n ep-y ¢ zmetr dorinlikl orindo
y a K a A¢ islearru ; quadbuar jz @, d €ok yoxdur. Bur-
lardanopaxini, siypnok karoluny K i nvagmerinivbp- ° p g uy
r ujg @ oemok olar.Opaxi- oplvanb a | éiqdd,eirz unl uj u
2 m-p, k ¢o6i 250300 kg-a - a.t & xl a doli @ar. Azsay é
ol duj uvntmhm phomiyyoti yoxdurSiypnok karolunun
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uzunbb&mk ¢osi P50 kg-a godordir.c ti yeyilmir, hotta
heyvanladabub a | étii §emirk i madmerininu z unl uj u
2,53 m-D- a.tYapondbnizinin conub vb korq hisolorindd bu
bal édhawerk atigilkrm ¢ moadpsi- ° pquy.©Quqgdur
psldorinlik b al é]J eédér
T i k a n Ioédkstosnii Glasterosteiformedpniz vDK -i
rinsub a | & g20@ory & kredmwillu z u n | U7eg0 sa)yr9é
fosilodp, 3y a r @stodol birlok iBra kK°em ¢prrastrumbir go-
dor uzunsovolub, bozi n ° ordb boruvariditBir - o & © orith
¢ &inis ¢ mp kKoph® r tDgsbnineynia dy & r BStosidD
15py a xné°maxildirBub a | &-49 senuzunlugdaolurlar.
ki myad r éosikinkri 5 U h a,mismonddeniz sahillbrindb
y a glarNosilqg a y | ganegbanlar¢, - gsociyyovidir.Bel
VD g a r¢ezogorindp iti vbo m© okt | kaddunYazda erkok
b a Iséygndibindb otlardanyuvad ¢pllib d i k& & | Fdhire
yuvayagirmpyp s © \etdirirDi k a ly@ayal00Dgodor k ¢
r¢e° kikok b a lké&g amay a lvay ew ganugurBu
vaxto, hotta® z ¢pmhldr n eodofpb © y I3 & | éygMaymyaé
X ébnu r a. D & eogorinin horokoti ilD yuvadasuyunaera
S i y aysaéxnkéeé | la x rde-d ééxri @ mlpg do m pyybn
m ¢, atdqoruyutK ¢ 5 ¢ n mkubasiyamy¢ dtd - o xby - K
kondir: 4g ¢ on@6g ¢prgpdor davamedirBub a | € gitlaa r € n
séaoapur ] adigardlad ré kl¢ga ryesk® olog tok K i |
edir. ¥ zoti isDiri y € r it @&lcémql uaktbr@indon yeyilrlor.
S¢ms ¢ bur o n kyiamstesini dAulostomoidei 25
n ° v gpsilodp birlok d .Krsdbmizlorin sahillorindby a k ay ér | a
Bunl lBumén;, ms ¢ vvaucundak r -aij kgedok i Qi-
d a sseyuraibindon vb bitki ¢ mindong © t ¢ r ¢ r
K yowarikimil or y a r @siosinb i Syngnathoidei 150
n ° doniz iynolori, 30-a godor doniz a t | daxildé. c ksoriy-
yotinin bodoni iynovaridir, azgismik a h mafttor mas.énd a d
B u n | umréhisosi uzundur hom doboruvaridira j € - i k
dir, g a r¢ eogori yoxdur, bodonis ¢ mk, KooiHp® rt ¢.1 ¢ d¢r
M¢ | a yoiisthdonizlorin sahillbrindd yosunvb morcanrifl ori
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arasygadaylma h dorin y a xmimaikriya (m¢ hi t i n

ronginbo X K a)mag G ups varyoksoriyyoti X € rochaur § as € z

larla, irilori isphom dpb a kbgaalk @ giop ilbg i d a,P @h é r
isby € r it & Ic @mpfindon yeyilir.Di k B Ik&qg ¢ erkpn ¢
yin q a rtoepfindb olan x ¢ s dbs kispypt © kk & rhomin
kispdpi n k edi,a f;, kK e yomofi fn ¢kispyp golon gankapil-
y a r ilpgomigolunur.
Kefalkimil or dostosi i Mugiliformes. Tropik vbo m¢, + a
yim sularday a y é%0a A wg.P u | c usiglbichvp y& kte-
noiddir. K koel ¢, zpg bir-birindona r a Ic kesmtiyg/oti giymotli
vDibgp b a | é g 12Gayp ¢ @ ere°nvxarici g ° r ¢ mdygrrac
b al eo xéknday @irri voitidir.Yér t émi8 ¢ h @ Waé n
y a K abyaal né goliraornluar ] a g & d &ld.lg haaraku
da (Sphyraenabarracudg Morkozi A me r i ksahiib@ndb
y a kK a38mu z u n blur,jooaon adamadah ¢, - adm
Kefalkimilorin m ¢, ®lit n ° ori torpedbbnzor bodbn qu-
rul uwalkdidorBun| aj @& ;dibk X ér dasd ér
son bitki ¢ ¢ r ¢ ndetgitl®) glp g i d aldr.dpapé donizindd
k e f alki m°r wep K aqyééz(ldzh aurataRisso,1810NvD
sivriburun (Liza saliensRisso0,1810)kefalBu b a | éXgpdora r
donizinb 19301934- ¢l ordp Qaradbnizdon gotirilib, iglimp
y a Xukyg u n |, 4942 hldoa votogolordp tutulur.Hor ikisi
doniz b a | éQ & zdé&fld @isboton iridir: onunu z u n 15Q1 § u
smp, k ¢obi R,5kg-a- a .Sieriburunk e f a &z @ n A0+ u
D, k ¢Dbi 1 kg-agodordir.
Bi t ipleomokikimil or dostosi i Synbranchiformes.Tro-
pik donizlor i n &K ookibtn svu | a3 K€ uwn la aamayna x1&0n
ne°vye¢ Xxar ipcangvim® x ke anpisexmm oriir godor re-
duksiya ol unodobkrdatdadr ©n a bgofpsor s a g
mpois tpof £ ¢ s¢ or gqanl dtik)angali (Moaapte D¢ y ¢
rus albug orflo] | b at a qd -8t Isedotorthdd (Conub-
KOr q i Asiynajdl9ga@kawmeéemuzunl uj apo-at a
bozi digpr  m™° v ¢ ur a i liepgiribddl,a m krinliyp go-
dor  y u wadidkypzn® wka] ék |lcEbf mSea$ ¢ magh a
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X a b a |kienjl pe dostosi T Perciformes ¢ 0 ° y ¢ k
dostodir, 20y a r mstoyol 140160 fosilbyp a y r, &30@don
- onx° wg., zoglorindp, X ¢ s mbeli;, zbgndp iti tikanlar
var.Pulcugh rk&enoiddir, bir - o fosilodp pulcuglarreduksiya
olunubh Uz u n | @-Zd9maon &ullarvbk i n ) 424t5md
D, k ¢D6i BO0500kg-a (q € | beanlt Xyphiasgladiug; 5 m-D
vD 700-900kg-a (marlin T Makaira nigricang - a tnshonglor
dovar.

N©° wril- ox | d kifnithoyat torzi do m ¢ ®litdir. Tu-
nesbr, stravridbr, yelkonlilor, g € | béanlviebga k g pelegat €
hoyat torzi k e - ,isr¢ihra | éynadkaabyalné qli arall anér
bozon s gtiori saatdal00-130 km-a - a .tD&mr pelagialn °-v
lor planktonxor onglorlbq i d avoy A &cpzkprrXla n &b ar
s é foltd rar @ sgbninmitiai g ¢ dvpyay a wyaakviamK
rokonua x t a.¥ € r t alwr@ismudibéoy ak & - vodib r
organizmbri ilbq i d a | .Bim-é&orxullar,rdoniz itlori dibdb
d akdr ars g@inlmhig K 1 k agr¢ & mpagofild bn tutur. Bozi
n° orih g ° i lb a k¢ésnt pyeridk | Bunlardibdbt or paj a
girib b a k-ééxeery @ x € nkl i akksamiBpzilor (mosblon,
anabass € - r) aahila-né x&borlpg i d a | acohda’ sa
torirlor. Digorlori a ] z gua & @nbbitki ¢ mrindbo t u rcmgu K
c ¢ ngminp¢ f ¢pklmsuyas a vodutur.Dib hoy ak € eni r
boziy e r t @ zh@ydaxri kudabiér. X a n & bitkiril @gn
dalanann ° ori ldp var.Bunadbniz itlorini, corrahb a | b §. €
g ° oeniok olar.X a n &dstesinbaidolanb a | & gphgant¢éxn
tolifdir. ¢ o x u mugngizlodicidir, m¢ h i rdngi fonunauy-
] u n dooritori bivanx a voly&z o | alay,Idigorlori (xullar)
rongini tez doy ip kilir.X a n € In @ mandplorindo nosil gay
] enagalmaga y dndzorp - a r. gullar k ¢ r ¢ $opiziog-
mi ikiz - an a ypgaxaé rddaak | ar;ok & m lyumaya
t © ke ksoriyyotinin erkoklori k ¢ r ooeilpri hom dok © mlpp
rigoruyutK ¢ r ¢aff & @ k | u gozdiodlbavbyab al al ar én
a ] z égizlodenlor dovar.Npsil g a y ] @an@&qdabozon er-
kobk vbdi,bozony a |l erkdkz bozonisby al déigkt i r ak
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edir Bozin °wyumurtad i ri doj andeér

X an é kbri dosbsinin Xpzor dbnizindb 2 fosilbsinin
(Percidaei x aln & laréG@pbiidaei xullar) n ¢ moadplori ya-
KayYXameéebaldémhanadeseeMo |l g a onsiezA és, e d
f)yexul 128 n € vmps k u n Dmik € &(Eander marinus
Cuvier,1828)Azor bay can Re scQ@é b hkiel kt@sbéen € n
(2013)daxile d i | miasw@dinepa & i b & lédahage ni K
y ay .©Ohlagak i 5 U h eksdréyyotindp, Xpzor donizinin res
publikasahillorindb rastgoimok olur.Adi sé f tBznu n hdotgn u
3575sm k ¢Dbi brtahesabla?2,2kg-d éMingp- e wsuarn b ar €
y ar an céaqatliess re bozi fordlorinin u z u n L m-fbo,

k ¢pbi L6-18 kg-dan- o olur. Dbniz s éXpaBrdb bsa®dn Sum

g a y € Asthiayaqodor olan sahiliordp tos a deglifir. Uzun

| upasmob, k ¢06i R kg-a godor olur.H a z éerhdt aikpskant &
azad ey m@asn Qé z é k &gzihdp, gismon K ¢btra-

f g°otdbvbDovD- i I| ma nyéarycedhuabz u n B&6D u

sm k ¢p6i0,81,2kq olurAdi s ¢donizs éYeél ga séef é,
X amiey e r t éndieS eofifsin [° orinin ot y ¢, Bk &Keyfiy-

yotlidir .

Sor ma ¢laé Bswmgithin 7 n° vgelilir.Bunl ar én
birinci bel ¢, zpg b a #koaf -okilib s o r mae \arBiall bélxy
sormacvasibsilp digor iri b a |, éozbagomiypy a p € hia r a q
yerdbn b a kygmged bilir.Bu vaxt o sahibininyemq a lve ] é
xarici parazitbri ilp q i d a.Xaaikin@lprin bpzi plvan rongli
x @an ° orihi akvariumdas a x | a(sna&kmpodlar quram-
lor, skalyarlay.

c grobkimil or dpstosi i Scorpaeniformes Xanikimlorp
y a xo&ambu dosbnin 7y a r istosid 20-25 fosilosi, 100Gdobn
- orx° wa.Bel ¢, zpgorindp vb bozon digor ¢, zbgorink ¢ al a
r @adorin n o voeluaBu novuni orisindd X ¢ S DDA tOXU-
ma qvezi) olur.Belb ¢ zbgkK ¢ a soéx u nyeém Zohor ifraz
edir vb bork a j,rbmzon i f b ia werir, bozbn db bu hadi®
° | ¢ miticolpbnir.c grobkimilorin bozi n ° rilosl y ér t,6 c € d €
bozilori isp iri planktonlavbdibo nur | ailleg iz d aBuan ér
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bal éopilgpay ] @ s #magorvbb a kmgPawilk ¢ r ¢ t ©°
k ¢or.Bozin © orin d i oxindd - o x au angamartaborusu
pmplp golir. B a | hengin boru vasibsilp © Z&K ¢ r ¢ yengce
XDr pnginin golsompy a M ® K | udoywunBa n | gumerta
diridoj am® orildpo var.Doniz x a n é | ial ori 800 éimd go-
dor, bozbn daha- o, Baykalx u | [L-Z2mirek ¢ s ¢gbrdfoj ur
(k ¢ org 1° k ¢ bndsgnkadnlardans ¢poif- € xNesil ver-
mi & a | engpHv alur.Bu dostonin n ¢ mmdplorindbn dpbniz
xanél, &P engée b@ohgeq &@mp rpugunvdbd ak | & q
b al e q Votagpochomigymti var.

Kambalakimil or dpstosi i Pleuronectiformes3y a r- € m
dostoyp, 7 fosilpyp aid 500-p godor n © way.Yetkin fordlprdb
hor iki g ° lza k Bimtorofindp yerlok iBra | agbtpny a g & t
t or majrairg singyal m&r & maoi vbg ° ori |
g°r ¢Bir gaydaolaragb a | &l ®rofi a - @ggd, ¢ S t
torofi isb m ¢, hrbngindd olur.Bir - o kambalala® zpbngini tez
doy i kmi¢h i rbnginp bonzodp bilir.Bunlarb a klgaal &pg | a
dbonurj ail®g i d abimhalrel] ma | bmxmaya a
raqbir - o x | &r¢émgésna t ghottd suyun¢g, sqgtat | ar énd
i nkiedird § rofnin s ay 6 x drulr a | ebg h eomil-
yon k ¢ rt ° kKKeoérdn - € x rmmguoorf ovwolecb simmetrik
olur, sonradanb a kgeyni-borabor i n k inetieosinédb g © or |
b a kb& torofinb k e ; belivp anal¢, zogori b © y ¢ lypdpi
phab edir.Belb cavan kambalasuyun dibinb enir.Kambalalar
boyca m¢ @it bal & q k aktodhi&ru z u n 1648]sm,
k ¢pbi bir n eo-gram nohonglorinin u z u n K-8 in,k ¢D6i |
300kg-dan- o x @Hippoglossushippoglossus N ° wih - ©
xu giymotli votogpb al € gl ar ed ér

Kybg a r € nok dosiosili Tetraodontiformes.Tropik
vD subtropiks u | gahlgro nal . d&il € ayl @&pn&@ad ?
| ¢myday e ¢ bt ssmoyo 10 fosilbyp aid olan 300-350
n° vmplumdurBu b a | & gontA n gopry, s-bnb s ¢ myik |
birIDK d [ pnibumt:hrab it bnnaliliDrIdB deyilir.Bozi n ° orinh

_____
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ya havailp doldurub bpdonini k i worokrtod | oo m¢ dm f i
olunur. K ypapa r € mdzilarini@ bodoni - o x k ¢sneeml ¢k v
holorip© r t ¢ ,ldigodogimin (iynbg a r € pkirpalb & Iné )y | ar é
belb| ©° oiph ¢ =indbtikan- € k € dlwalB a | badopini K 1 -K |
don zamanbu tikanlar biz-biz olur, ot | K R pyp® X K ay ér
Bozi n ° orih dorisi - € | p &pqyd € mwindD X € rtdiak anl ar
olantok-tbk s ¢ m}, k opbhvarBir - ox° rimu z u n L0 J u
40smo | d hhdlda suqat éyrackkaaayba |l € [Mola € n
molg u z u n Bm-fou- o k ¢obiL,5t-ay a xo&um DosD-
nin oksor n ° rildibby a xyéribdby a K aByuénr| yemigi n
ilbizlor, morcanriflori b u d a g | dan éirn gblgplor, doniz
kirpilori vou | d u texl kadit.dz gisimn © or bitki il o gidala
neKymar e mik gnr Boxwny ciyori, g a,rbgi n °-v
lorin dorisi, hotta pti zohorlidir, kpskin zohorlonmp verir. Az
n ° ori bozi yerlordp brzagkimi istifadp edilir.

Batraxlar dostpg, s fi Batrachoidomorpha.O godor do
iri qrupo | mabksaripyoti sahil zonadaaz gisimn °© ori lsu
g at epyddarinlikdby a Kk 8p & r ag d rg &ogoni bo-
] a zyerék i, lunlarbozon sormaca- e v b yh ieduksiya
olur,¢, zompovuqbhpaéeder

Peqgaskimilbr dpstosi 7 Pegasiformes.Hind ok e an én én
tropik s u | a vo&akiloak e agorkesahilibrindb 5 n © pegas
y a K aB/ierr | marice n° r ¢ rspgiywynyidir.Bodonin ¢ @i
- 0o xsl ¢gumf, Rolohip® r t iz g Im | A&sinagoder - a
t A &2 - i &kidd g buzndniur- u ryaeflx iD° g zpg
lori iridir, golsomp doliklori k i - ivk lounlard © & zpgorin
Ds a sa&-n&Hegaskimirind © Kk oclprzzghipnk qu kK - gan a
na oXxeywwuéPegasa difsaroviatganadx ar-emléa
d &dostonina ddab u r a d.K n <bel ko anal¢, zbgori var.
ConubkorgiAs i y ki @ IDkrindbq u r u d pdgaslark
ticamt phomiyyoti kosb edir.Dostonin 1 fosilosi, 1 cinsivb5n 2
v anolumdurBunlarag °okd b @ e q, azir@uyrucp e g @is &
salg ° oemok olar.
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Batraxkimil or dpstpsii Batrachoidiformes 50-ypy a X € n
n ° wgrB a yekodir, ¢, sonh d a s éAgj daayekodir, d i DK |
itidir, g a r¢ézogori b o ] ayernbaiUz unl @@30 amr é
olur. X é rbdaal évmpsa@rdib orgpanizmbriilpbgi dal.aneér |
l zmgo Vv uhjews a ) € asbss € x a i boroh 1O de-
sibeb godor. Bu signalvasibsilp satbnint u t u | dildifiru n u
lor.K ¢ rorgnild aax| t, @ ailleiz - a n aype h & kogErkbk
b a k& goriggoruyurBu b a | éqruparag érgu t aj a
varilor vbo mi - maQuul rabra joramvd@dan-lo,mi - manl a
ré b7 n ° vnglumdur.Soslori fit spsini, xorultulu-donqulda
ma sbsini, d | gKé - ésmsihi @0sséx a t é.rBeloioane misal
Amerikaadiq u r bbagj | aégj° esmipk olar. Ame r i kk@a n é n
piks ul aezpd g ar bbag lagyplkeBuleal € ¢dl ar € n
¢Zopcindp 2, golsobmbq a p @ B ey libaruvaritikan Kk ¢ \var.

Buk ¢ a |pa a & @ohod \azisi olur. Belbk ¢ caa n ltogupr a
duqgdazohor ifraz olubbork a | verér.

Mi - maeanl € q la atméondp vp bodonininy anl-ar én
da- o xil ke a-oeganlarvarBub a | angxkuaice r ésbst € | €
- € X a,ior&ag Iowvntaragcoxuyanb a | € dpbeyinor.

Sor ma - brédkstosni Gobiesociformes.Dosnin
sormal é VYpgadoniz® roidori a d 1 fésilpsi, 33 cinsi, 100D
y a Xxné°nwg.Donizb al € g U 2a v 8 O &sgHdoa 30&8m
D godor olur.Bodpon yanlardanb a s éDmprid-éé& | q@udbg o x | u
selikifraz edir.Q a r ¢ezngjori formacadpy i kK $ & i ronaolD
gotirir ki, bununvasibsilpb onlard a k lvoesrsabstratey a p.€ K €
Sor ma coriré tksoriyyioti s U bsthim 8ahl z onas én
mps k u n | a kK éqgabaamea pkiinosy w ar x t paondgaru
dag a Jla&im® | no§ r |

Qaradbnizdb bub a | & @In & mygank abyréng sor
ma,bur unsvoyafmeld€ovbx alk lo @ mmyag °ok-
¢, zog° roidp.Dosoninong e nyiaky € | Aanerlkacar éna-c | é
| ar.Burelr 26rn@® nmplumdur.Misal olaraga k u | @b a K
dok eni, nohong© rokd eni, kirpi © roldeni vbyakirpis or ma - é
vDS. g ° meniok olar.

r
da
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Tilovlukimil or dostosii Lophiiformes.Donizb al & q | ar €
d 3y a r sstosil 15fpsilpsi, 2202500 © vmplumdur. Y é ¥ t €
c épyattorzi k e - por.Bubrall & dél @ zo@nm bir vD ya
bir n epk ¢ dsa&Penorofinp -okilib horoki - € X é Né e Iy ia
lib.Bu- & x é ndureddagéenonmoVar. ¢ € x & & t, énrbn
koti il D yem obyektbrini colb edir.Bozon homin- € X i€ nsi @
- aorqanvozifosini tomin edir.Bozi n ° wrdb d © K zpgori
S ¢ r pkiralunuo y n @yagrepmdp onunskeletivb pzplp-
lorig ¢ cilngk B kK enf.Bxudni [r@ibrhéyra kK & enin ° orid
nin bodbni belq a riggiqanotindb y a s t gedbridoktikainlar
vbdigor buc ¢-ré x € aldr.Bunlardarongby i BXME, S H S i Y
yoti var.Belbx ¢ s unosg oyryu ngrnéamndéir.Bub al esqgl ar
dibindp pusqudaluraragb a | yengpcvbb a Kk € anplgugkd &
larlag i d a | .Bost@yoaidalann © orith toxminony a rsé s €
ga é nX2akm dorinlikdby a K a yBelbldridra J yeéo-
dir, -onolori m° torkdir.Bunlar® o boydaolank i kfag a
cum edir. Dorinlikdp y a k alypa n © orith d i oxi i etkok-
lorindon iri olur. Bu forq bozpon 15 dofoyp - a Bmzim © orith
erkoklori sorbpst gidalanabilmir, onlar aj € zillb d 7 ®pi |
y a p &xpd xarici parazib- e v mriBéld brall € dolag réa n
saqvb hisso r q a redluksiyagau | r aoml@&lasahibingan
damarsistemia r a s magpd & r Bun e gparazitlik dorin-
likdp tok-tbk y a kK g gzaomkotli n ° wdbo | d Y F e
g ¢ madirlor ki, bux ¢ s upk-i oyxyaV amatkok vod i ox i |
ring ° r psikim-otinliyindonirpligol mi Kk di r

S! M! KLBALIQLARIN QURUL HIEMAL |

Dori vbonunt %mplori. Qé | € rbdaal gél gal | adrkd au
mi, s ¢ m¢ & lg é grisa b € n h @i ovezilprip zongindir
(kokil 38)Bu vozilor antibakteriaktorkibp malik selik ifraz edir.
Selikb a | eofipgim © rik nazik gat bmolb gotirir, onuns <,
r ¢oaliyini a r t, sudadorokotinia s an | ,brakédreen yal @
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orqanzmpdaxilo | ma gi@anm &a&lsdame di nc bal éo
(yerteéceénzibl mhg eveiyorzdwblondikdox ¢ s U s i
cgoruyucu madoe b a khgiar h @i wziprrispb a | €ifi- € n

siyyot foaliyyotini a r t @addlor ifraz edir.

kokil 38. S ¢ m¢ bbla ¢ &frig: n-dorinin uzununakosiyi, II-
s o | dekikie4 vb 5 rogpmlori a r a s @duatwglag © osilbn
hisoninb ° y ¢ d dgobvim:¢liepidermis 2-korium, 3-epidermisin
bazal q a,t4& ¢ m pWcug 5uc tumurcuq 6-selik ifraz edbn
bir hgdiepzgiyvdk ol b v a h@ioepziy r

Epidermisinalt, koriumun ¢, s¢ a t | aota® pigchent
h ¢ c okoynm foaliyyoti noticosindb b a | @ifigermg, h iron-i n
ginD 0 X K argehrmnts e - oz blunDibp y a x alugda vb
morcanriflori a r a syeadabyaalnéago@ olvanz o | a q |
vDyaXx a loliirlarBudab a | @izloampsinia s an | .Bokid € r
b al &karhbalalayxullar, pqrobib a | é/msl) % zpngini bir
n epdbgigp borzindb s u b s trongand ueéyn] alamaqdoy D k&i-
lir. Rongdby i mdpg © pnmn b °© y ghomiyyoti varKorb a | é g
| a roagnt ¢ pkdivp sonradarh evaxtdoy i K.@uigrat € nd a
y a Kk apglagialb a | & fdli,adtm,n ¢ 0 8 d uj] sugud a n
dibinin ronginbu y j golir.Belbb al £$oatd a x d épgnd a
g°r ¢Bal &jagmoh vby a n | aebipng a €rgngd
olurvbakajleaadéngy ax arn &doguadag ° r- ¢ n
mpz edir. Bozi siypnoklorin, - okilorin g a rhigsmsi bodon uzunu
istiganotindD iti qu r tkeb B al @k aj] @dyaunx ar € d an

D M
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b ax deogndga® r uTikgnrb a | & ,gq éazréelnb abhge q | ar
-oXxabvmax £s hoir montbsimraéd nt édnvdan!| ak é |
(colbediciolur).

S¢emekal e @l g kdoyyotindbdoridome, dm f i
rolu oynayans ¢ m¢ fommolori i pulcuglar omolp golir.Bozi
bal e glud rc aisgnradanréduksiyaolub.S ¢ m¢ b b § € q
lardakosmoid ganoidvbs ¢ mpukcuglaromplp golir. Kosmo
idp ul - g mikosminadlanarbork s ¢ m@gaddsiilp® r-t ¢
| gvion ByinD g °oikosmoidpulcuqq € ] é hbchd glgplara r d a
bir n eoplakoidp u | c¢ biflow msindon vb formacadoby i K i |
mpsindon bmolp golib.S o n r tekkaém poticosindd kosmoid
pulcugdanganoid pulcugi n k iedib®#&noid pulcuq da kos
moid pulcugkimi s ¢ m}, R wkbklindodir, ammaonuny¢, @i
ganoidadlanandentiro o x knaadd ilD° r t ¢ | nmQamod ¢ r
pulcug adbton, romb formadaolur.Bozi b a | €& qgohla bird a
biri ilp birlok i ziveh pbmplp gotirir vbo b a | ®&gdoaim tamam
° r tM¢g ra shiarl & gsl¢amgekn!| c ugaroia puicugdan
pmplp golib.Bu p u | ¢ u dals, airnazikganoinqg aitp& r-t ¢,
| ¢ Bearl ®jué noaynhu ¢, t ognmrbgyub © y gwpp© h
kbmliyiar Qaz énratl @ raghgoh e,repgib al € gkt ar
soriyyotinin, h a z éyradkaalyamni me n iky @oof & g s |
bal € glué c ékosim@drké;, aglipgy ar € msk ea-f i
mi eyla K amPémrh p u | - gafoid - 0 x Rldbg dosD-
sininmy¢, a 8 ¢, mmdplorinin p u | - kasfmaganoid zirehli-
lorinki isD ganoid pulcugqdur M¢, a sigme¢ BB a lg € gpllkar é n
c u gn @aokswiyyoti sikloid, x a b @ | & g Vbawziebnaekng a
bal & glua rci@iktenoiddit Mexaniki tosir vb s. noticb-
sindb zodolbn mipw | ¢ bof p 2658 g ¢ m ¢, dtohdd tam
formal akeér

Bal é& qyl aakr@meéetnok ¢ - ¢palcugdanistifadp
edilir. Pulcugdeolandaimlorins aly @ | § p & @°rmset Pul
C U] amindd hor il bir daim bmplp golir.Pulcuqday adaim-
lorinin enim ¢, ®lit olur.Bu, b a | @iflaBmmavpb ° y pkm
raitinin a y-a ¢ ill@dp m¢ xlifliyi ilp lagpd a r. @uw@cugda

S D
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y adaimlorinin sorhodiq a | € n ollBuma k énl ahemal ar
rosi m¢, v aifini pga ygéétesillorinb dolalot edir s oyuql ar é
d ¢ wsmlp blagodar gidalanmazoifl byir vb ya tamamib daya

n eéanag °ocdob ° y - no zoifl Dyir vb yatamamgetmir.

Kolpbnin © r ts¢¢kmerikvb d © K zogorininqur k aqgql ar
da dorinin korium g a t & rrapsidir, hom dp bu q a tdaéha
dorinliyindon omplp golir .Nohayot, s ¢ m¢tkd I¢ é goisasu & n
vD sudaholl olanbbzi maddlori bodonpk e w.i r

Skeleti. S ¢ m¢ B & |, € gkelatinirgré | éhissbsady
bu vb ya digor doroepdp s ¢, m tokumail b bvoz olunub psl vb
yapbvbzedci s ¢ myg bniplp golib, doridp © r ts¢gkikigi in-

k i kedilf vD sonradandori a | t kéeork daxili skeletb bir-
ok i. b

Ox skelet Pon ¢, zogi, i k i bo § f twosnbrokimi ba
| & g |oa skdletd dayaqf u n k s ixgrdayezino §etirir.

B a Kk 9y°%mx skeletx o r d a doeom@ ok birlok d 1 to-i C i
xumagq aito@habolunun X o r d & & & RNéK e K glibwr

do gismon s ¢ mekin l¢, svb nistotbn zoif i n k ie k adilt K

g° wikMar. | s ° wrsbir-biri ilD q a fqra& Kbiel proeok

0 n u bgyrak a n apmmpryodirir, altq © wrssbqa b ér j al ar
birlok i r

S¢ m¢ kbl é dlaane syganxidkaek e k avb &-€
] € r dbaaq | ééplaraki tdreli b a s(&@ mf ) fegérdor var.
Fogorolorin bmplb golmpsi il b blagodar olaragxordakpskin re-
duksiyayau ] r aw @b b e h forema a | .@ % \» dpgoro-
lorinin ¢ sd ©° wisd n u rhéyri kK a n admAmgetirdikdon
sonrauzun- €& x éonqtue tFagoroBXm k © plmh - é x ént €1l a
nazik vbo uzunq a b € r jbiaok #&Quyrug fogorolorinin ¢, s t
g° womihu-iti qur tBafogerolorin K © olmh - éx ént el a
a K ayjil@ok, c ¢ct ¢birlok ialhhemalq © v s opbipgotirib.

Hemalq © v sogisbduyruga r t e woivieandaas Bu ka
nalhomind a ma g lu & r dj j;, wtlivhorokoti noticosindd s -

X € | mapdzmdsionmpdon qoruyur S ¢ m¢ k Bk € qglspa r € n
riyyotinin ozolptoxuma s édoriglipindp nazikpzolps ¢ meik |
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olurki, budapzolpt o x u maolavw dagagf au n k s iygrika s € n é
no yetirir.

Kollp skeleti. Kollpbnin skeletig € ] é b d ¢lopdda r d a
] &imi beyin qutusunaox kollpyp) vp visseralskeleba y r.é | € r
Beyin qutusubnsp, e K b, g M D vb goxu hisolorindbn; visse
ral skelet-pnp, d i | va foispenp g © worsidon ibamtdir (kokil
39).

Norokimilorin koll psinin bnsd nahiybsindd bnso doliyini
phab edbn 4 s ¢ m pgnkolp golir: bir bsas(basioccipitalg, iki
yan (occipitale laterale) vb bir ¢, s(supraoccipital¢.Koll pnin
e K ip hismsind b ek ip (osBa oticj s ¢ myikd ° lasD-
sindbi g ° g a z vritosgphenoideunpsasp a z \basisphe
noideum yan p a z Materogphenoideums ¢ mgik goxu
hisosind tok orta (mesethrmideun) vb ¢ ¢ yan (ectoethmoi
deun) qoxus ¢ myikvarBu bsass ¢ mgikhamgeg€r da
] ésng mpkkmsindbn omplbgol mi Kollpnirg, son 8lc ¢°tr
t ¢sk¢, meyikburun nasale- oin a | efrontale-vbk i - i Kk
topD i parietalei s ¢ myikk r tpges € isp@pk parasfenoid
parasphenoideunwp tok x € womers ¢ myilkl Ir Kglonin
°r ts¢kmygikinh a meé g €.d ¢ r

S¢me bl é gibsaralgkeletiq € ] € rbdad glqd ar é
skeletim 0 x K dakia bu b a | é qbtidaiforédp gisnon,

S 0 n mraptagladaha- o0 ¢ mekkmiolur.

K | ¢ ks-bnbdp damagkvadratq € q € r d adlatquaain
ratums ¢ mepkkmwsi noticosindd © nodd i kldmiags ¢ m¢éiy ¢
palatinum geridb isb geri g a n a d wetapéerygoideunvb
kvadrati quadatums ¢ megilorholp golir.Bus ¢ mygik dra
s € nxdrigi vb daxili g a n a d \e&aptérygoideunvb ento
pterygoideums i ¢, krlyeriok iKr ak -bnb vb ya Mekkel i
cartolago Meckeli- g € g € B d enpaiEDk oynagqs ¢ m¢py ¢ N
(articulare)- evr i | i r

208



kokil 39.S ¢ m¢ b & I, &0l p&skeletininsxemi bsass ¢ mg kol
géj ér it ats¢ckmerikal] d Epbsaspeysr s ¢ mé Yy ¢
2-yanpeyor s ¢ megik3d¢ speyors ¢ m¢ 4eik iDs pmpik |

5bsasp a z vsagmebganadp a z vsagmgekg® pazvar é

s¢me&goxuags amE&kyan qoxu s ¢ myik 110-topp

m¢ Yl-g | € o m¢ 32-puruns ¢ meik 13parasfenoid14-

. Q-

; me,k18-pnpba r ass¢em ¢ 18- s4ponb s ¢ m¢ Roynaq
m¢ 31-g i ske, m¢ 32k ¢ 8¢ m¢ 33piomandibulari 24
simplektikum, 2529 golsomp g °© mris30-hioid, 31-kopula

n nw X n
o Do

-

Oynag s ¢ my¢ ik kvadrats ¢ m¢ -pnp birlbk meini
pmplp gotirir. S ¢ m¢, b Bk € of Ir a s¢eka grikdbn pmplp

I8 ¢ m¢ ylgdamaq 16kvadrat s ¢ m¢ ylgdgqanadvar é

golpn son-pnolory a X kné&k edibdom dpilk -pnbs ¢ meik |

ilD birlok ipb; |'s 4onbdp belb s ¢ megdod -pnba r d prae
maxillarevb ¢, s-bnb T maxillares ¢ meyiki lg ° oentok olar.
¢onbs @ ¢ kril ¢, mindb d i bkviar.Bozi n © ordb bu d i bkol-
murvbyabir s ¢ m¢ &indp olur.Alt -pnbdo pomplp goibn d i
S ¢ m¢ dentaledori mpn ®idir, ¢ &indod ipbkvark i k dur
tul mawe axilaa n mailk éomd & t edir. a k
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Di | g¢f waéndrals ¢ megdol omplp golib.Onuny¢, s t
elementihiomandibularhyomandibularec ¢ t.Q, beyin qu-
tusunune K D $alosinp, a K a jiseldia-Davks ¢ m§ sym
pledicum vasipsilp kvadrats ¢ m¢ oy digor dahag € s g m¢, k
(interhyalg vasibsilp © z ¢, ralg eleementiolan hioidp i hyokr
deumbirlok iHoid doc ¢ t, @ o1 @& K ehfslorini tok ka
pulai copulas ¢ m¢brlgk d iHioidor nazik s ¢ megrdod
ibamt olan golsomp arakosnosi K ¢, a Hasbirlek ivp golsbmp
gapaijdoe kod arseanxel. ay ér

Qolsobmbq © wrESblc ¢ t. B ml amo@gde ¢t cho¢ n
rosi 4 s ¢ mepkkielementdn ibamtdir.B e K itok -alt ele-
menthor iki torofin 4-- & ¢etementbrini bir-biri ilpbirlok d 0. r i r
Qolsbmb g © wrs d mindD golsobmby a r p a gvadBelkca mé
golsomp g °© v &irg,elementdn ibamtdir.Bozi n © ordb bu ele-
mentbr ¢, erindp udlaqd ibx ¢lurUdlaqd ipkninf or mav s é
° | - gidalanmailp plagpdar olarag m¢ ®lit olur.Qolsomb
g vosirfin ¢ @&ini golsompq a p a § I Bydgapaglad® r t ¢ k
S ¢ m¢ y binbg meindon ompolp golir: g a p a § praegper
culum onabirlokon gapagoperculum g a p a giainteaopee
culum g a p a-gqubdpdrcallun¥ r t s kmeikdnbog ©® v s ¢ n ¢
m© torklondirir voikinci -pnolori bmolpgolir.S ¢ m¢ ka lg é gl ar
¢, - Aiostil birlok mxarakterikdir¢bnb g © v \@ iinci -bnb-
lor kollpo qutusuilpd i | a° v € satementihiomandibular
hyomandibularevasisilp birlok iTokep i k i poog, f ¢ oedb ¢, |
kollp birlok mei autostil birl pk fedir, yoni ¢, s-bnb ox koll bnin
torkibinb k e ; humag °otiyomandibulari® | Dk ¢c - @ lzi r
f unk s iitydyisdenp.Br - o k a | & gkbla birtba msi
amfistildir.Norblorin - kollosinin visseral skeletind g €] €ér d a q
- 0 x ,dkinci -onolor zoif | n k eddbad s ¢ metkalgceql ar é
m¢, v askeletinabg € | € r sd¢anygokaizolub.

ct r af skelaetibkvpc ¢ptraf skeletima y r.@dde r
raflarad ° wbq a 1 ték ptraflaraisp bel, quyrug anal¢, zpgori
aiddir. Bozi n ° orinh g a r¢ézogori reduksiyayau | r &y, & b
¢, zbgorin skeletidaxili (g u r )wwmxarici skeleba y r. €oh-é r
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coé, zogi b al é @ l¢ & zogommnin xarici skeleti morkpzi ox
hislbrdon vb onabirlok m radialilordon ibamtdir. K k i boog; r t
f ¢ dlad é gabiailoriénorkozi oxaiki torofdon birlok | bis
nabiserial birlpk fmvD ya biserial uzgoc, pponcog, zodil orin isb
radialilori morkpzi oxa bir torofdbn birlok | bunauniserial bir-

Ik fmvD ya uniserial uzdoc deyilir. C ¢ & zpgorin daxili skele

ti- 1 wpyabazuvp- a ncaugr skelptiaan ibamtdir.¢ i y i n

g ur skeletéirc ¢q e ] éy araa mmp Ypvis rd ep-dori

s ¢ m¢ ondikinci q u r )dbarmdir (kokil 40).K k i pocg, f-t, s

| o al e qgbuar dag ldiri a | tleem)r-d<yar émid ai r
gej éqlamle mini °r tgr km9 taklik verir.
S¢eme bbbl egloamgaiue | ikrqaur aygd réé-md a i
roviqg éj ér)d g qnigaxok biri k i, digori karakoids <,

m¢, y @g-ne v Ainrhaig u r woafosini bunlardeyil, nisbotbn
iri olan ¢ ¢ MKeytrumvp ya dori s ¢ megikyérinp yetirir.Cut
kleytrumplavps ¢, myakipsilp koll bnin pnsd hisosinb birlok 1 b
niskoton m® torkq u r Em@logotirir.

Sé¢ m(, b Bl éag Iaanqac'qn kzaf ji @ K ied{haka i
bal éqls&rmglrCkadtdon ibamtdir.Bozi s ¢ m(, bd ¢
| eglgarc&morivbon | gué & kegoial t,enda
bpzopn hotta onlardangabaqgdayeriok i r

Bozibal é qsleafia @ @ bvmd) Bej ¢ezogori dp iki
pdoddir, ammabunlarg a fqra @ kdéyy, air-birininar d én - a
yerlok iTok ¢, zpgjorin daxili skeleti- © p \ga&1] &vwyha g
m ¢, kadialilordon ibamtdir.Radialilbrin daxili iti u - | fagqo- &
rolorp, kbnarniskotbny o | w n | iso § Zxgpordosini saxlayan
s ¢ mg k a l(xariciaskele) birlok icksor b a |l @ dog o z
goclori © n ¢prsott K ¢, adlua Bozi n © orith bebk ¢ a bsldi+ é
kanlara digorlorinki zohori olanm ¢, d md ri q a, hoziloriaki
isbs ¢ mhorokoti o r q an@wnruyruqg zogf or ma s é
navbskeletq u r u | g% ucnsatur: protoserlal i ox skele
tin ucu ¢ zog iki borabor hisoyp a y é lmeteroserkal ¢ zpg
p a y kasiadbg vb daxildon geyriboratordir; homoserkal
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kokil 40.k ¢ aeclzlga | €& @ I° & epgorinin g u r KDasmbDSt

¢, zogskeleti AT - o x il BT s Bilk g uagkl-k ks ¢ Mgy ¢
2-karakoid ikinci g u r ;B-&leytrum, 4-suprakleytrum5-geribns
S¢meg Wkl eyt rsusnmeglkisog skeleti 7-bazalibr, 8
radialilor, 9-lepidotrixilor (doris ¢ mg k a)l ar é

¢ Zzbgp a y Ixaaicdod borabordir, daxildon isb 0 n u rrjua nué
y u X abyigby difiserkal ¢ zbgp a y daxildba vb xaricabn
ikinci dofp boraborlok i.Quyruq¢, zoginin skeletiquyrugfogo-
rolorindon, o n | a €& @ nt @dsa rmagrgchd rflapidoa n
rixil por) ibartdir.

c zolpsistemi Q& ] é rbdaa cel qid a fkidhas ¢ m¢ K
| b al é gpdhmsisemisegmenthr ¢ D yerlbk miemrozo-
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| a goimatikozolplordon ibamtdir.Belb ozolDlorin bozilori birlp-

K i gk’ ozololorini, golsompg, s Ypgplsbmba | bzok®l ori, habeb

c ¢ d zogorin pzolplorini bmplb gotirir.Yem borusunuhamay
hom db visseralpzolblor phab edir.¢ bnbvb gpolsbmbp g © oriih

do ozolDlori enimbz o | a @ozies ¢ anrg Ik & |¢, € gdyanap-é n
Ibloria r a sdaenidoa o | ezojollifepri olur.

Hozmsistemivbq i dal aSanaska |y € gohoar € n
apamemhizmsisteminingur ud ajkabdad gigst ar a
boton m ¢, okkobdir.Lakin hozm borusununhisolori g €] ér d a q |
bal e oll arkichiag al €r

S¢me blat e ql] &réoliadil yoxdurA] éve
udlag b o K | u jselikii dj @ wrzilori var.Bunlar torkibindp
hozm fermentbri olmayan selik ifraz edirSelik gqi danén
hozminp tosir etmir, onui s |,&a ¢ & pplikedibu dul mas é n «
asanl.aA§ deezediEon, geriyp oy i | kb v u sdviekrl &
olur Dix? zqgur ul g %mplakeaid pulcuglaray a x € nd ér
onlar k ° bldikco yenilori ilb pvbz olunurOnlar aj é z
bokl uj 8 a theik, Egplsomp g °© wrmih uzorindd vb
udlagda yerlok iBozi b a | & qdliewrly@xdur (bu ikincili
hadisdir).B a | € jgi@altanma xarakteri onun d iDinin
gur ul yxfumramatssiée edr. sl yéer t éed ok a r
niskoton iridir, hom dp - o ixdir; digor n © orith d i DK iti vD
X € r ¢ laozlleEimin d i DK ilsD niskoton x € rvola¢ t .Aj € z
udlagb o k | paojpliugida borusunak e -Qida borusug i d an é
mpdpyp © t ¢pk vozifpbsini yerinb yetirir vbD mpdoyp a - é 1 ér
Mpdb b a | @iflammmax ¢ s upndog § s éldragformavp
tutumunag °cm ¢, plit olur.Bozi b a | & anbdesr géenmipk |
bilbn boru koklindodir (d u r n a b § Idigojlpénm dredosi
¢ V dorfi kimidir, bozilorinin mpdpsi g e nkisxf or ndas &€ n
bozi n ° orih mpdosi (k e f a)idoh a E ad is\aapza@oh € n
hisssi kimi olur. ¢ pkikimilorin, x u | |valr a8y B eDn ° v
bal epger saj ennbdnf dmk hii pdgeriné yer
On | agid&borusub i r haa & rkeacksar b a la@lay |
b aj e rbsaak]jl éann Kog(pilaik) € @ x € olur.Bul- @ix-é nt &

(]
S
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| ameé m dasredtdir: - o x wldmyl, x anéba-Bg®!l ar d
zél balmgwmlt a P m@kiidp 180-dan 400-p godor kor - -€
X & rolur&kokil 41). ¢okikimilorin, n a x a,ldaurrenma b al & é
beb- &€ x € pln@.| ar &

Kk i ooof, f ¢ gohcge zpdi (latimeriyg), norokimi vD
- o xzogi b al € dplaéqrr szpipkidir.Belbpb al € dplag © & n
saql| esormasoihirg €] € hcad ¢ lopdl adrkoingly a x K &
i n k & kK espiralklapanh e s alb %y a§pgalklaparézp-
ifi nk ek dbfakl é (giredliloranbozig € z €1 bek)é ql a
baj é uzmreoJurBir qrups ¢ m¢lkalp € dlagréars aj
spiralklapanyoxdur, belblorininb a ] & r s aptpolika réé&reda
lar omplp golir vbyab a j €% zuaag € hotta pyrilik -¢petibe
pmolp gotirir.Ba ] ér mshijuegmunly@jrh @lce@egef-ar d a
dok, bitki yeybnlordp uzunolur.

Mpsbipn,s é bap ér stgjudrmbmopwz unl uj unu
0,7,dur nab all2 hissosi godokne tok k etdiyi halda
bentosvp bitkiyeypnd a b a n  bbaal ] €] r ésnagjuné oozl i u
donu z u n | u Kkiwoddha-no, kitkiyeyon karpdaisp ¢, -dp-
fodon do- o x .@ubitkilori ilp gidalanama jamurajgal énal é1
vD bozi digpr n° b al €& ¢gplag reabmioadoné8-15 dofp
uzundurBa ] érana qdoiklD qur t ark@ooog f g s | ¢
bal & gsbkivakdyaa - €| ér

Qaraciyyr dbhozmo r q a,rs&dng itk & I¢ € oniske-r d a
tonk i - i, Hodnink ¢pbidin 1-8%-ni tok k edir, treskalarda
nisb-oton iridir, 510 %-np boratordir.B a | € °l daispsil v
mbdpa | vibzédp var¥ d ¢vb mpdpba | vibzénin hormonuhbpzm
prosesind m¢, h ¢roho y n &8y, a¢, b b f € alsoayype n
tindo mpdpa | Mozé b a ] € r nodpyp dirok d iygrdb x € r d a
hisociklor koklindp sppolbn mihka | d 8oziébral é gouar d a
hisociklor ciyor toxumagn é torkibinp girir. ¥ dkisbsinin vb
mpdpa | vibzénin a x a rblag réérbsaak] | éanm]- 6RlL & a
zilorin hormonu torkibindp tripsin, eripsin lipazg amilaza
maltazavp s. fermentbr var.Bunlar hozm fermentbri olub z ¢,
I al,y ajr |ledukarbonlaép ar - al ay ér
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