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Mati ta papla €xouvv AEma ;

O KUPLOG OKOTTOC TWV AETILWV €lval n mopoxn EWTEPLKAC TPOOTACLAC.
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‘Exouv oAa ta Ppapla Asmia ;

MoAAd €idn Yaplwv dev €xouv Aémia. Owkoyévela Gobiesocidae.
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Mooca €6n AEmMLWV UTTALPXOUV ;

MAakoeldn

Koopoegldn

Favoeldn

KukAoewdn kau Ktevoeldn
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MAakoeldn AEmia

Kapxoapiec — Payiec
e Agv avéavouv og nEyedo¢

e Opotadouv pe dovta

R S R A N E RS I
Notorynchus cepedianus (Hexanchidae)
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Koopoeldn Asmia

o
.
Image:&ie Atkinson i}
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favoeldn Asmia

* Tpomomolnuéva KOOHOELON

* PopBoeidni oto oxipa
* Polypteridae e R S
* Poliodontidae T
* Lepisosteidae
* Acipenseridae

Image: C. Bento
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KukAoglbn Aemia
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Ktevoeldn Acmia
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OAa ta Aol £xouv To L1610 HEYEDOC ;
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Mmnopei Eva PapL va EXEL TEPLOCOTEPO
OLTtO €val TUTTO AETTLWV ;
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Mmnopei to €i60¢ TwV AWV va
SradEpel avaloya He Tto PpUAO ;

by TN

- .
b i i
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2XECELC LAKOUC AETILWV
KoL pnKkouc Yoplwv

L, =L,(S,/S,) Lea’s 1910

Scale  Back-calculated
length fish length
Sy (Lo
1* winter 22 16.7
2" winter 3.8 28.9
3" winter 4.7 35.7
Lp=38 cm
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Slllagmo:des punctatus  4g
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TOMEC aKavOwV VEAPWV TOVVWV

20

KAdaon HAwiog Il
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TopEC akavOwv
EVNALKWV TOVVWV

KAdon HAwiacg VIII
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AvodpOLKOC UTTOAOYLGLOG
TOU LAKOUG

Fli=a + (FL-a) Ri/R (Lee, 1920) A B

Fli= pnkoc YapLol oto Xpovo i

Ri= aktiva tou i SakTuAlou

R= aktiva Topng akavoog -

m
FL=mtapatnpoueVo pnKkog PapLov .
a=510pOWTLKN TAPAUETPOC /o
dj
d
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QtoAlBol peyaAwv
reEAayKwV PapLwv
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QtoAlBoL pkpoU HEYEOOUC
XOLPOKTNPLOTIKN popdoAoyia
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E¢aywyn wtoAiOwv

e Kavete plo topn otnv KEPaAr) TOU ATOUOU KATA UNKOG TOU HECOU
ofeAlaiou emumedou EeKvwvTag Ao TNV Avw oloywva. ZTnv
TLEPLOXN KATW ard tnVv eykedpaAikn kapa 6o avalntroste Ue
TPOCOXN TO LeyaAUTEPO (ELYAPL TWV WTOALBWV.

e O 1o EUKOAOC TPOTIOC AVAYVWONG TwWV WTOABwWV glval n
TOTOBETNON TOUG LECO OE AlyEC OTAYOVEC VEPO, UE HOUPO
uTtoBaBpo Kkal mpooTintovia PwTLoHO. 2T0o pavpo urtoBabpo ot
adladaveic (wvec paivovtal AeUKEC Kol oL SLadpavelG OKOTELVEC.
Me Baon tov aplBuo twv dtadpavwv dSaktuAiwv npoodlopiote Tnv
nAwiaL.

* H anoBnkevon twv wToAiBwv oe piypo YAUKepivng kol aAKOOANG,
o€ avaloyla 2:3, ToUG KAVEL TIEPLOCOTEPO EVAVAYVWOTOUC YLOL TNV
EKTLUNON TNS NALKLOC.

Evotnta 4n. Epyaotnplokr Acknon Extipnong HAwiag [x6owv 20




O&on WToALBwv

Sagitta

B) ©gon
NULKUKALKWV
CWANVWV Kal
WToABwv o€
KEDAAL
Ooteixbuog

semi-circular canal

a) Znueio eVpeong wToAiBwv oe OoteixOU. y) HuwkukALkol
inena || GWANVEG,
OKOUOTLKN KAy a
Kal B€on Twv

TPLWV WTOALOWV

28
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E¢aywyn wtoAiBwv toumoupog

* Metpnoelc popdpopeTplac wTtoAiBwv
(unkog, mMAdtoc, mepipeTpoc, Bapog,
eupBadov), peow tou Image Pro Plus
Analysis System.

e JTOTLOTIKA AVAAUON KOIL CUCXETLON
HETAEY TWV LOPPOUETPLKWV
XOLPOLKTNPLOTLKWV.

* YroAoylopoc:
deiktn KukAkotntac (Co)
deiktn opBoywvikotntac (Ro)
Kol TLULAG E.
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QtoABoL toumovpog

A: 1,83 pnvwy, Lo = 0,58mm (x5 pey€buvon) B: 5,5 unvwy, Lo =3,52mm (x5 pey€Buvon)

17,5 unvwv, Lo = 7,18mm (x5 pey£Buvon) A: 32,5 unvwy, Lo =9,13mm (x5 peyeBuvon)
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Aladikaola eYyKAELGUOU
KOlL TOLLWV

EvkAelopoc wtoAiBwv og dtadavi
noAveotepikn pntivn (VIAPAL UP).

TopECc wToAIBwV KABETEC oTNV MEPLOXNA
TOoUu upnva (NAEKTPLKO Opyavo KOTIAG).

Ektipnon nAwiog pe tn pEtpnon:

- NUEPNOLWV SOKTUALWY WTOAIBWV
(atopa <1 £toC).

- eTNOWV SAKTUALWY WTOAIBwWVY
(atopa >1 £€10¢).
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QtoAlBot prakaAiapou

B) Zxnuortikn
QTELKOVLON
EYKAPOLOG TOUNG

1 mm Asteriscii y ,
e of Y/ | wrtoAibou.
» 8 \
. ~ Lapilli

Sagittae 37

A) Ta tpla {evyn wtoAiBwv

ITOLKOALAPOU. [ Etriolot

dakTtUALOL o€

306 20¢ 1og¢ Xeipwvag
4og
50¢
60¢

Toun wtoAiBovu.
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Huepnotot daktuAior wtoAiBovu
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TéAoc NMapovoiaong
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Xpnupatodotnon

* To mapoOv ekTALSEVUTIKO UALKO €XeL avartuBel oto mAaiolo tou
ekmaldevutikol €pyou tou dLbaokovta.

* To £€pyo «Avolkta Akadnuaikad Madnpata oto Navernotipio AGnvwv»
EXEL XpNUATOSOTACEL LOVO TNV avadlapopdwaon Tou eKTTOLOEUTIKOU UALKOU.

* To €pyo uloroleital oto mAaiolo Tou Emiyelpnotokou MNpoypapuotod
«Eknaidegvon kat Ala Biou MaBnon» kal cuyxpnuatodoteital ano tnv

Evpwraikn Evwon (Evpwrmaiko Kowvwviko Tapeio) kot amo eBvikoug
OPOUC.

EMIXEIPHTIAKO MPOTPAMMA
EKTAIAEYEH KA AIA BIOY MAGHEH =k EZ"A
EE

ENEVEYON GTNV UOLVWVid TNE. YVWON

YNOYPIEIO MAIAEIAL KAl BPHIKEYMATQN

Ei (KO K 6 Tapeis
ke e Me tn ouyxpnpatodotnon tn¢ EAAadag kat tng Evpwmnaikig Evwong
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2nNUELWpOTA
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2npueiwpa lotopikou Ekdooewv
‘Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.
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Znueiwpa Avagopac

Copyright EBvikov kat Kamtodiotplakov Mavernotiuwov ABnvwy,
Nepoedovn Meyalodwvou, Emtikoupn Kabnyntpla. «lIxbuoloyia. Evotnta
1n. Epyaotnplakni Aoknon Ektipnong HAwklag IxBvwvy». Ekdoon: 1.0.
ABnva 2015. AtaBgoipo amno tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/BIOL101/.
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Znpeiwpa Adertodotnong

To tapov LVALKO SlatiBetal pe toug opouc tng adelag xpriong Creative
Commons Avadopd, Mn Epmopikny Xprion Mapopota Atavouni 4.0 [1] 1
puetayevéotepn, AleBvnc Ekdoon. Efalpouvtol ta auTtoTeAn Epya TPLTWV TL.Y.
dwtoypadiec, Staypappota K.A.Tt., TO OTOLOL EUTEPLEXOVTOL OE AUTO KOLL T
omola avadEpovtal pall Pe TOUG OPOUC XProNS TOUC OTO «2ZnMeilwpa Xprong

Epywv Tplitwv».
[@ole)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Qq Mn Epmnopkn opiletat n xpnon:
nou Oev nspt)\auBavsL QALLEDCO 1 ELUECO OLKOVOULKO OPEAOG ATtO TNV XPrON TOU £pYoU, yLd
To Slavopéa Tou £pyou kot adelodoyo

* 1tou dev neplhapBavel olkovopLkr) cuvaAlayn wg tpolnoBeon yla tn xprion n npocBaon
oTO £pYO

* 1ou dev npooTopilel oTo Slavopéa Tou €pyou Kol adEL0SOX0 EUETO OLKOVOULKO 0dENOC
(rt.x. Stabnpuioelg) amno tnv npoPoAr) Tou £pyou og SLadIKTUAKO TOTO

O Swaovyoc pmopet va mapexel otov adelodoxo Eexwplotr) AdeLa va XPnoLUOTIOLEL TO £pYO yLa
EUTTOPLKN Xpron, epoocov auto tou {ntnOeL.
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[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

AlrotApnonN ZNUELWHOATWV

Ornoladnmote avarmapaywyn N dSlookeun Tou UALKOUL Ba
TPETEL VOL CUMTTEPLAAPAVEL:

" 10 Znpeiwpa Avadopac

" 10 2Znuelwpa Adelodotnong

" N 6nAwon Alathpnong ZNUELWHATWY

" 10 2Znuelwpa Xpriong Epywv Tpitwv (epocov umtapyel)

noll e toug cUVOOEVOUEVOUC UTIEPOUVOEGOUC.

; Evotnta 4n. Epyaotnplokr Acknon Extipnong HAwiag [x6owv
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2ZNMELWHAL
Xpnonc Epywv Tpitwv (1/5)

To Epyo auTO KAVEL Xprjon Twv aKOAouBwv £pywv:

EwKOveC

Ewova 1. Image C. Bento. © Australian Museum.
Yuvbeopoc:http://australianmuseum.net.au/image/an-australian-lungfish-from-the-fish-collection.
Mnyn: http://australianmuseum.net.au.

Ewova 2. Copyrighted.

Ewova 3. Copyright . AASharks is owned and operated by 'C26 Web Marketing’.
Juvdeopoc:http://www.aasharks.com/types-of-sharks/broadnose-sevengill-shark.htm Mnyn:
http://www.aasharks.com/.

Ewova 4. Image by S. Lindsay. Acuaristas.cl © 2015 Derechos Reservados.
Yuvbeopoc:http://www.acuaristas.cl/phpbb/viewtopic.php?p=691391 Mnyn:
http://www.acuaristas.cl/.

Ewdva 5. Image C. Bento. ZUvSeopog:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20ANATOMY%20PAGES/COSMOID%20SCALES.htm. Mnyn:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20DISSECTION%20HOMEPAGE.htm.
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2ZNMELWHAL
Xpnonc Epywv Tpitwv (2/5)

To Epyo auTO KAVEL Xprjon Twv aKOAouBwv £pywv:

* Ewova 6. Image C. Bento. © Australian Museum.
Yuvbeopoc:http://australianmuseum.net.au/image/an-australian-lungfish-from-the-fish-collection.
Mnyn: http://australianmuseum.net.au.

* Ewova 7. Picture 1: Queensland Lungfish. Contributions to https://lungfishh.wikispaces.com/ are
licensed under a Creative Commons Attribution Share-Alike 3.0 License. Creative Commons Attribution
Share-Alike 3.0 License. 0vdeopoc: https://lungfishh.wikispaces.com/Modern+Lungfish. Mnyn:
http://www.bio.mqg.edu.au./dept/centers/lungfish/lungfishsmall.jpg.

* Ewova 8. Copyright © Australian Museum 2015. ZUvbeopog:
http://australianmuseum.net.au/image/florida-gar-lepisosteus-platyrhincus. Nnyn:
http://australianmuseum.net.au.

* Ewova 9. Image C. Bento. Zuvdeopoc:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20ANATOMY%20PAGES/GANOID%20SCALES.htm. MNnyn:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20DISSECTION%20HOMEPAGE.htm.
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2ZNMELWHAL
Xpnonc Epywv Tpitwv (3/5)

To Epyo auTO KAVEL Xprjon Twv aKOAouBwv £pywv:

Ewova 10. Image C. Bento. ZUvéeopoc:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20ANATOMY%20PAGES/CYCLOID%20SCALES.htm. MnynR:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20DISSECTION%20HOMEPAGE.htm.

Ewova 11. Image C. Bento.

Ewova 12. Image by S. Lindsay. Zuvbeopoc:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20ANATOMY%20PAGES/CETENOID%20SCALES.htm. Mnyn:
https://jb004.k12.sd.us/my%20website%20info/biology%202/animal%20kingdom/PERCH%20DISSECTI
ON/PERCH%20DISSECTION%20HOMEPAGE.htm.

Ewova 13. Image C. Bento.

Ewkova 14. Photographer: John Parkinson © John Parkinson. Zuvdeopuoc:
http://australianmuseum.net.au/image/gavin-parkinson-with-a-14-kg-barramundi. Mnyn:
http://australianmuseum.net.au.
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2ZNMELWHAL
Xpnonc Epywv Tpitwv (4/5)

To Epyo auTO KAVEL Xprjon Twv aKOAouBwv £pywv:

Ewova 15. @ 2001-14 Todo o conteudo da rede simbiotica.org é protegido por uma Licenca Creative
Commons. Licenca Creative Commons. ZUvdeopog: http://simbiotica.org/osteictis.htm. Mnyn:
http://simbiotica.org.

Ewova 16. Bothus podas (Podas). El maestro Pescador ©.
Yuvbeopog:http://www.maestropescador.com/Colaboradores/patzner_robert_a/patzner_robert_a.ht
ml. Mnyn: http://www.maestropescador.com.

Ewova 17. (Solea solea). Common sole. Photo by Dammous, Shibl.
Yuvbeopog:http://users.sch.gr/tsilivar/ta-psaria-sthn-ellada.html. Mnyn: http://users.sch.gr.

Ewova 18. Copyrighted.

Ewova 19. Juvdeopoc:http://www.photolib.noaa.gov/brs/fsind59.htm Mnyn: Publication of the U.S.
Department of Commerce, National Oceanic & Atmospheric Adminstration (NOAA), NOAA Central
Library. http://www.photolib.noaa.gov/index.html.

Ewoveg 20 - 25. Copyrighted.
Ewova 26. Zuvdsopoc: ht.tp://news.uaf.edu/briefly-3/. Mnyn: http://news.uaf.edu.
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2ZNMELWHAL
Xpnonc Epywv Tpitwv (5/5)

To Epyo auTO KAVEL Xprjon Twv aKOAouBwv £pywv:

* Ewova 27. L'Otolithe en rouge, est une Sagitta. 20vdeopoc:
http://vertebresfossiles.free.fr/otolithes/desc_otolithe.html. Mnyn: http://vertebresfossiles.free.fr/.

* Ewova 28 - 36. Copyrighted.

* Ewova 37. Exemples d'otolithes. L'illustration montre les sagittae, les lapilli et les asterisci. ZUvdeopoc:
http://www.bio.gc.ca/otoliths/students-etudiants/otolith-fr.php. NMnyn: www.bio.gc.ca.

* Ewova 38. Copyrighted.

* Ewova 39. Sectioned cod otolith showing annular growth increments (annuli). ZUvbeopoc:
http://www.bio.gc.ca/otoliths/students-etudiants/age-en.php. Mnyn: www.bio.gc.ca/.

* Ewova 40. Daily growth rings of a juvenile Fraser River sockeye otolith (400X magnification). Sean
Godwin. Zuvéeopoc:http://www.seangodwin.org/research.html. Mnyn:http://www.seangodwin.org/.
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