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Tre sono i principali piani anatomici dei condroitti
- SQUALIFORME o0 SELACOMORFO : :

- RAIFORME o BATOIDEO . M
- HOLOCEFALIFORME B Akl

I pesci cartilaginei sono cosi detti
perché tutte le loro parti
scheletriche sono formate da
cartilagine con grado di

ossificazione molto blando,
sebbenne alcune parti scheletriche
siano piu ossificate di altre
(vertebre)

'\.‘h\'x \]
prima pinna dorsale - =
\ fossetta precaudale i ! !
seconda pinna i vl S SRS ' “, Ry ' “, SRSt
dorsale f S 4
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2 pinna caudale | s g
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I
fessure f - pinna anale
hranchial pinna pelvica carenatura caudale i
\\ pterigopodi (maschi) 2
pinna pettorale e 17 SETTORALS
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dell'epidermide
Le scaglie, la cui forma
ha importanza
tassonomica, possono
assumere forme diverse a
seconda della posizione
corporea e del sesso (le
femmine hanno
tegumenti piu robusti),
della specie (le specie
bentoniche hanno
tegumenti piu resistenti)

La Scaglia Placoide
E strutturalmente simile ad un
dente con una parte polpare
interna, uno intermedio di dentina
ed uno esterno di smalto

Ha caratteristiche uniche in termini di
resistenza meccanica ed idrodinamismo
(rottura dei moti turbolenti). La spina ¢
orientata sempre in direzione della coda

tranne che nel Cetorino
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Palato quadrato
Mascella superiore Vertebre Vertebre Laggi prima pinna

) Intermedie Precaudall pi sna dorsale fertebre
Meurocranio Caudali

Rostrale

Cartilagene di Meckel
mascella inferiore

laggl pettorali




HYBODONTOIDEA X-section of lower jaw ‘i T \".I
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\ \ Female
[’anatomia interna ed 1 (\

principali organi ' Labial Groove
- Buccal Cavity

F- F-
©@udo M., Savalli

External Nares

Upper Jaw ﬁ

Spiracle

Tongue

Internal Gill Slits _ : T S m—

egqgs
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vesicle

h“

clazpers%

sperm sac
: rectal
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BELRE Dorsal
Aorta
ductus
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L i liver Pancreas

Small Intestine
(Duodenum)
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Di questo ricca bagaglio'di biodiversit;
| fmaturatbsi"dalle piu antiche ere o~
geologiche ad oggi e sopravvissuto a® &
ben 5 estinzioni di massa, inun
prossimo futuro potrebbe rimgnerne 7§
davvero pocoo nulla..... s

ane era dell’uqinafpotra
¢dato per la sesta #stinzione di
; ] -y
da e letale mai avvenuta
.- e ™~

. E la minaccia ® piu che |
specie a‘bassa resilienza, cioe N a0 in-ar; : are le loro
; popolazmm dopo che un quaIS|aSJ fattore negativo rapldamente le alteri









<
<

g0

SO “““‘0‘

)
3

35

<
&

020

%
258585
%
S

<
<

<
9

9

020000 %0 %0 06 % % %%

CRLRLHKRK

R
<
R
bod%

O

&

%
o

<
%
<
<

O

o
bod¢
%
o

%
<
o
<

<
<
&
<
<
o

%
%
%
25
%
%

255

%
%
%

000
25

000
%

<P
%%
%%
%%
%

O

535

<
<

100

020!

<R
o
o

&

035

o
o
9

<

<
%
<

525

9
<

<
o

o0

000

035

00

020,

O
<

R
o

o

RIS

%0%%
O

9
<

<

%
<
<

<
%

9

o

<
o

%
3:
5%
%
100
%

258585

<
%
<
O
<
&

19090900099

Y

25
000
%
%
000
25

o
<
<

RLRHLRKS

O

O

535

<
<

100

<R
o
o

o
o
&

o
<
%"

25
X
525
X >

<

bode
bt

O
<
O
<

%
<

000

>
X
X
5

%
<
%
&

o

<
<

O
O
<

535

<
-

<%

020!

o

o

000

<%

5%

020

000

o

<2

%
QR
%

o
»

0
%

9

020

%
:90%6%%

30053

<L
o

O
.

<

<5
%
5

%
<
ol

9

<

<
<P

L
»

O
=

035

S
5%

<

R

3
0o
[l

ot
bt
ot
0208
g
%

1%

<L

000

<
<L
%

000

%%
%%
%%

<R
<L

<R

020

<R
o
R
0%

et
X
<5

o
<

<L
<R

020

bod¢

o

<
R
<L
o

<L
ol
<
<2

<L
o

<2
o

o

<L

o

%%
<R
<R
%
<L

<R

<L
<R
<
ol
<
ol

Y
R

035

<R

535

<R
o
<

<R
<L
<R
<R

<
<L

100

et
X
<
bt
%

<
<
<2
QL

<

%
535
%
<0
bt

0%

<
<

<L

s

bR
55
255

LY

i
s

R
<R

535

<L
<Y

<L
R
X

il

<L

525

Pad%

X
s

.
o
~

<R
%

R

1%

o

%

<L

5
-
\\\\\\

.

a2

%

-

X
585
0255

R
QL

L

20205
éﬁ?@i.
Q3L5EIIIKLS

o
ol
190909600009 %

929290 9 9
KKK
e Sedetetelete%
LR
PO ese e d0 0t te0 0002030

=
25
2038
258
255

253K

00000000000 0000000 000 00 0 0%

bo%%

3

-
3K
2355
2585
555
52555

000
2535
25355
52555
53555

o
<L

R
00000000020 20 000 0 00 e e %

0002626 %626 202000900020 9:%%%

R

0%
5K
SRR

KKK

25

<
>

L

<L
<R

o

SIS

0000026002000 00 005 0 %0 0% %
0000020002000 00 0095 00 %009 %

00000000020 00000000 000 0%

<L

<
QR
KL
20%%

<R

90%0% %% %%
KK

LKL

XL

25
2K

b0

<2
S de%%
<2

<L
90 90% %%

bo e

Do de%%

<2
%%
<L

R
<L

000

000

QL
QL

<L
o
o

000

5

<L
<L

555

0%

<L
<L

>



%% %e%0%0%
R RIEILIIIXIRAKK
333&&&&&&&&&&&0&&&&&3330%%%%%333
00000000000%000000%00%%00%000000000000000000000000%0000000%0000%000000000000%000
00000000000000000%%%00000000000000000000 00000000000000000000000000000000000000000
CRAKKY 03030305050 S030305020%0 QIR <KX KRR ISR KGR RKRK XK K SISGEKY QKKK
QLRI < EREEEREERELREELEREERELLELKLE 0002000502000 20%0 2020 %0 202020202020 2020 26265 CSREREERRELRELELRRELELLELLEKRS CRGREREIEIREILEIRELE
oooooo:o&ooooooooooo&ooooooooooo&oooooooooo&oooooo:ooo D000 002020202020 333303&33330o&oooooooooo&ooo
SRRLRKELRERLELLRLIRLLRLEL SEREELRRERELREELLERELRLKLLS B 0S002020202050202020° SRS S REIREIREIREIRERELELEILEILL, Pede%
SLRRELREILRLRLLLEREILLRLKES 00000000 %0 %0 %0 %0 %0 %0022 %% %% %% %% %% 00000000000000000000000&000000000000 SRS KL
000000000&00000000000000000000000000000000000000:0:0000: CHIHKLHKLHKKK K oooooooooo0000000000000&0000000000&00
2000002050 %0%0% %2020 20%6% % % %o 2o o e te %' OO0 2020202020 20202020 202020202020 %0%%¢¢ ooooooooooooooooooooooooo‘ooooooooo&oozooooooooooooooooooooooo
K KREIKRKKRKKL 00000000000000000000000&000000000000 0202020202020 20 20%0% 000002020 0 %0 00 %00 2000205020520 %%6% %655 SIS S
RRIIEERLRLLEISIELRLRRILIIKLE QR IRRIKRRKKR 000000000000000:00000000:0000000:0 00000000000&0000000000&000000000000‘0
000000000&0000000000000000ooo0oo00000000000000&00000000000‘0000000000000000000000000000000000&000000000000‘0
SRRELRLRLRLELRKELLRLLL SO0 039202030202050208 0000002020020 20002020 202020 2020262020 262202 00000000 %00 %000 %00 %020 %0620 %6%0 %62 %% % 0000070005020 %0 %0 % %0222 %% %% %0 %0 220 %% 905050,
KKK RKKKRKKL 0200000020020 %0020 %0 202020202020 2:20 262202 CERREEREEREEEREERELLELELLREKLLS, 0000000200 %0 00 %0 %0 %000 205020502020 %62 %055 0303050202020 % G IIGIIIKRICAKIRK,
SLRLREEIREILLLLLLLLLLLLRKS < IIKKIRIRIKRKRL IR SRS, RRRERERRLEILREIRREILS KKK
o0000000000000000000000000000000000&0000000000&3000000000&00000000000&0000000000&00000:00000000000000‘000
0000000005070 %0 %020 202050 %6 % % % 2o e e%e% SEIRRLLRLLRRLRELLLRRLLKS 000000oo000&000000000000‘0000000:&00000000000 R RRLRRRRIIIKKZS
SRRRRLRLELRRILRLLRLERL 0000207020050 %0020 %0%0 %% %% %0 % %e 2 %% OISO 20S030 05020208 SRS, 0000000000 %0 2050020502002 %0 % %0 % %0 %% %028
000000000000000000000000000000000000000000000000000000000000000000000000 0000000000000000000000000000000000000000
ooooooooooooooooooooooo‘ooooooo:&o::oo::&oooooooooo&ooooooooooo&ooooooooooo‘ooooo::o < RRIGRCIHKHKRRRIR
0000000 %0 00070 %0 %0 %0 %0 % %0 % %0 % %00 % ¢! 000007050 %020 %0 %0 %0202 % %020% %% %% %% %% 2002030202020 2020 %%: LRSI SRREELREAEREELLELLRELLRRLLLLRS, LK
000000000000000000000000000000000000 000000000000000000000000000000000000 000000000000000000000000000000000000000
SRLLRERELRERLRKRLLRLELLRLLLREL 0000000000000000000000000000000000000 SRS 00000000000&0000000000@000
000007020020 %0 %0 %020 %0%0%0 %% %% %0 % %% SERELRRERELLREKELLELRELRELKLLS 03020 3050205030202020°0 RIS SRS, Pede%
2000200202050%0%0% %2020 %0%6 % % % 2o 2o e 0% SRSILRRLRLRLLLRLRLLLRRLLELELS 00000000000&003000000&000000000000 K REREIREILLRRLLLLELELLREL otele
000000000000000000000000000000000000000000000000000000000000000000000000 0000o0000000000000000000000000000000000
SRR 0000050202020 0020202020 202020202 202020 %0205 % 0202020207070 00 000000000000000000000000000000000000 QR RGRIEIRIIRRLK KK
CKKIQRKRKL 000000000000000000000000&000000000000 020202020202050%0%0%0 K RREREIRREIRREIRLEILREIREEKS RIS 2
QQEILLLLLLLLLLLEILLELELLEIE G IIIR 000000000000000000000000&00000000000 0000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000o000000000000000000000000000000000000000000000
LKL, KR RRERKIKRRKLLL 0202000020202 20202020 2020220202022 %02 CRRLERRRERRLLLRLRELRLLLE LRGSR RLLLLLLKLKS KK
S IR LRI LLRIIIIIL LSRR R I RIILRIRILRIIILLRIIILLRILK QRIS CRCRCE IR IGIRREILIKAS
SLRLRELEIRERLRLKELRLEILRLKLS 0000000 %000 000 %0 %020 202020 %0 %% %%% %% % SRR GIICKIIIEIIKAK 000002000 %000 %020 %0 0205020 %0250 % %0 %% %% 0005
o0000000000000000000000000000000000&0000000000&000000000000000000000000000000000000000000000000 K EIRREERLLRLSILS,
SRRRLLLLKELRKELLLILLRLERLK 0002020020 200020202020 202020 26202626220 %052 000000000000000000000000000000000000000000000000000000000000000000
K KRRKKIKRKK LGSR, CERELREELREEERELLRELLLELLEKLLS SRS, 0000000050050 %% %% 2% %% %0 %0 %0 %0 %0 %% %028
SLRLEEIRELRIRLRKELRLELELES 0000000000000000000000000000000000000000000000000 0000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 CRRRRRRRRRRRRRIRRK
SLLRRLRELLRLRLILLRRRLEELS 02000000020 0202020202020 2020 202020202 %% CRERRERERLRRRRLELRLLLKLKS R EIRELRELELRERELRELLLELLEKL QGG IIKIIRELLKKKS
00000000000000000000000000000000000 0000000000000000000000000000000000000 000000000000000000000000000000000000000
000000000000000000:300000000000o0000000000000000000:00000 CERRERERELERELRELLLELELLREKLS, 0:0000000000000000000000000
0000070207020 %0 %0 %020 %020% 2% %% %% %% 0007020202020 20 2020202020202 %0 20 %0 %0205 % % 020 502020202020 2020200 K ERREIREREREERREIRELELLEELLKEKLS RIS otede
SLRLRELLLRLRLLLLRKELRLKK 00000000 %0 %0 %020 %0 %0522 %% %% %% %% %% 0000000000000000000000000000000000000 R, RS
S RIS RIIILLLRRS IR IIIIL LTI LRIIILL K oooooooooooooooozo:ooooooooooooooooooo
SRLLEERERLRRRLRLILRERLRE RERREERERRELRRELLRELLLELLEL: SRR SRR, IR HRIRLRLH KL
S RRERREELELLLLLLLLLLELLE SERRLLLLRLRLELLRLEILRLERLILRLELS COGHIGKHITRKHKIAKS LKL LLLLLEEL, SRR, K
SLRRRRLRLRLRLRLELLRLELRLKK GAEHRAEIAEIACAIAKIC 0000000000o0&0000000000&0000:00000 CHIHKIHKKRKKS &000000300&000000000000‘0
o0000000000000000000000000000000000 SEREEERRLRELREELLRELRLELLS 00020000020 200020200020 202020202026 262020565 002 050202020202050%02 R EREEIELLS,
RRRRRLRERLRLLRLRRLRRLRLLRLLLL, 0000000000000000000000000000000000000000000000000000000000000000000000000&0000000000&000
RIRIKICKKLL K RERREERRELRELREREEIRELEIREKE SRR, LRGSR <SRRI RS
LELELLLLLLLLELELLEILELILLL, 0200002020020 202020 202026202020 262020262262 SRR 000000000000000000000000000000000000 &L
0000000000000000000000%0000000000000000000000000000000000000&00000000000 KRR RRRRRRRIKRIRIKRRIIKK, CICHILIIIRLHRK,
RRRLERLRLRLRLLLLLELLKE SRS, 000000000000000000000000000000000000&0000000000000000000000000000
< IKIRIRKRRL 000000000000&000000000000000000000000 CHRAIHKIHK KKK K SRS, 0000500050050 2% %% 2% %% %% %0 % %0 %% ole!
RERRERRERRLRLERLERRELELLLEKLS, CCIGRKICIIRKILIKK 0000000000000000000000000000000000000 00000000000&000000000000000000000000000
00ooooooo&00000000000000000000000&00000000000&000000000000000000o00o0&00000000000‘0000000000 R IEREEIISIKLS,
SRRLRELLRLELLELLRLLLRLERLKS KELRRERRERLRLLLLLLLLLLRELEL, RSRSRELERELRRELLRELELRELLLEKLKS, CELRELLELELLSLLLELEKL QGG IR IIRRELLKKKS
CIRREARRKKRK 0000000000oo&ooooooo0000000000000000000000000000&0000000000&0 0000000000&0:00000000&00000000000000
00ooooo00000000000:0000000000:000 SRR, CHIHKIHKIHKKK K 00000000000‘00300000000&000000000000000
0000070007020 %020 %0200 20%0 2% %% %% %% X EREEREEREREREEIRELELREELLEILS 0000000200000 20 200020200020 202020262026 26 %262 0302020500020 %022 RIS, otede
SLRLRLRELRLRLLLLRKELRLKKS KERRRERLRLLLLLLLLRLLRELL, 000000000000000000000000000000000000&0000000000 CRCR HRIIRICIIRIRRK
0000000000000000000000%00oo00000000000000000000&0000000000&00000000000 RRRLEILLEIRES 000000000000000000000000000
R IILLLLIIILLLRRSILLLK R IHX IR SRR, G SIIRLEEEIKRRK
000007000020 %020 %020 %020% 2% %% %% %% SRR 020202020202020.0°0%8 00000000000000000000000&00000000000 CREISRREIRCIIKIKS
SRR RLRLLRRLLELES CRRKRRRRKRK 0000000000000000000000000000000000000000000000000 RIS CRREEE
0000000000000000000000%000000000000 0000200 %00 %00 200205020 %0%0%0%6%0 %6 % %% % 200020202030202050 5050 < ERERRELREKELLEEELRELELELLE, S REEIREIEIRLEIREKLS
RRRREIRLLRLKRLLLLLIRLLE 00000000000#0000000000&00000000000&0000000000000000000000000000000000000000000000000000
RSGKRKKY 0000000000000000000000000000000000000 0200202020202 20202020 RIS RIS, PoSede
RRRERRLERLERLERLERERILELLELLEKLS, SRRRELLERRLLILLLRRLKILLRRLELS CRRRRERLRRLLRLLLRLLLLLKS 0000:00:0000000:0000000000000oooo 0202
0000000000000000000000%000000000000000000000000&000000000: RRELLLRLRLRLLLRRLELLRLLELELE COEITRKHICRHKIAK R REREKIKKEKK,
0000000000%000000000000000000000000%0000000000000000000000o0000000000000000000000000000000%%0000000000000000000000000000000
000000000000000000000%00%%%%00000%00%%%%%0000:00000000000%000000%%%%%%000000%00%00%%%000000%00%%%0000000%%%%%%000:0000000000000
»ono%&&on&on&&ononon&&&no»o“onon&&&&&&n@&@”&@”ﬁ%&&&&&@?&&&&&no»ono“ono»o»onono%%%%%%%oo%%%%o033333 SRR
0““»“nno“ono“ono”&&&%&“&&»&&o&&&o&&&o&&o&&&o&&@000000000000 “onono“onn
& 03920 203030,
SSISISRRRIIIIEELILILE eletele!
RIS L2622
0902020202020 202026 %0 %02 %0 %%¢ 20055
SRS, (2000 %0%%
RIS See%e%
RIS Pe%070%%
000202002020 202020 2% %62 %0 %% 200505
9020000020 202020 2020202622622 2020205
02000%0%0%0%0%0 0% %0 %0 %0 %0 %0 %% CKE
RIS, $558535S
00020200020 20202020 %0 %620 %% 200035
SERRELERELRELERELLELRS, QSRS
02000%0%0%0%0%0%0 %60 %020 %020 %% LSS
SRS, = 20%0%%%
RIS See%%
tetololeletotetelteoletelete %% %% b Petelelele
0902020202026 20%026%%0 %62 %0 %% LSS
RRRELLEEEKELELELLS ii SOSIEELS
RS LLLLLLLLS 535358
2020202050 s 020020005020 % %% QRS
1202020203 % %% %% %% %% %! = = K5
9000202000, & 02620202020 %02%0% CRIKKS
RS LKL 5K
R T TISASSSLEEKIKL, SRS
SRR TIIRLLRLLRLRKE, 525358
SRS SO LLRRRLLKS SIS
R el XL K
RIS Ity 5SS SRR 5385
S BT LIS (i h] 25355
20000000007 Yeleleleleletete %% LISEK
SRR ALTIRIRKRKKLKS SIS
2020202030, X 2026502650 %6%0%0% LS
LSRRI, = KK
pLetele e aloteleletetete% % te! RRKLS
LS o SIS 5253585
RS I L5L5SLLLRRKS SIS
PROTT0%0% %aleletete%e %%t te! i1 ZRRRKS
RS IR LS
LRI ATRLLRLIRKKKS SRS
SR B KRR - SOSELS
CIRRS SRR 5K
QIR — SIS
SLSIRRKKLRLRLLELES —_ 525358
SEREREELELELERELLELE, 2020205
QUSRS K
RS GBRRRIIKLRLLLS SIS
RS PEIIRRKIILKLS KK
SRS LLRLRLKS SIS
0000020505022 %0 %% %0 % %% SRS
RRESIRLRLLKIRLLLKS = SIS
CREISRRCIRCIIRRHRRK = SRR
00000»’000000000000 000000
12000000 vt tetetetetetetete 9K
RRRRR O aRRLRLELKLLL, SIS
LSS IAFRKLLILLLS SKKE
2020202030 ¢ 0 620203050 %0 %0 %e%e% 12020202020,
RSEIILLRLLLRKKS 955
SR NI SIS
LR R LLRRILLLLS 5K
000000000 e 2000020205020 e %% SIS
SLSSITRELLRLRRLLELES 525355
902020505 0000202050 %0520 20202052
SIS SIS 535358
S i SRR SIS
SRS L5 9K
SRS Y IS IRRLRLKS SRS
R A LILLRLLLLS 5K
R0T0L02000 @ ( 8 000000 02020 %% deletete%
202020305 @ 18 10000606 %e %% DoSoteteles
20363, CSCRHARHKKKS 020205008
20003050 i 0202000 2020 %020 %! KKK
RS P R EKKLLRRKS SKEK
LRSS LPIIRKLKLLLRLRLELS CRLKS
Pedeede%s 5% ORI 020205000
RRLRSEMILLLLLLRLKS SRS
S5 i SRR 0 SIS
SRS SRR S5
Reteleteararaloteletototetetoteode! — SRRLKS
QLK 0 R IIK KK 0305050
20502020 & wiw e et tete e e te e e — 10200020,
R SR BLLLLLLLLKS 525358
SIS el SRR SIS
10020005 0200005050505 00! 1i 9K
SECRIRKIKRRLLKS SR8
RLSEECCEKILLS 5K
S%0tet0%0, o dee%ee%e et 20 %% = RRKLS
R LR, 0K
R KSR, petetetel!
DRL02000% & o etetetedetete et boteete%s
XA COCTHARRKAK QKK
CRLLBEILLLLLRLLLS SIKKE
QLS LRI, %% %%
GRS LIRSS, ¢ — %%
2020202030 L (20205050 %0 %0 %0305 SOSELS
XX IGIRLRLHLHRXK, et 03RS
1200020000002 %% %0 %0 %0 % %% CRSLKS
0002020202022 %020 %0 %62 %0 %% RS
9020205020 %0%6%0 202026 20202050202 120%0%0%%
SIS o SRR - 5K
1000000585 vaw 020202020 200000 %00 SIS
ALK IRLLLKKS 9
0020505050 020 %0%0%0%0%0%6%0%0%0%! SO5R58S
CREESEGIRRELLRELLREKLE S
RERSE NI LLEILLLLS 09020%0%0%
SRR A
ELRLRERIE KRR, — R
CRRSSIIIRRSILLLEKEKLE = SRS
SRR MBS KK KKIKLKL, $L58535S
1200050202400 0020262020262 SIS
CREEE IR SILSLIKKEKK, LS
CRSEEIRRIRRIRKLLS 52535
SRR RAIRSEELLELLKS, SIS
SRS IMILILLIKEKS elede%e!
PRt et0teP Setetetetetetedetede! RS
202020207 oy 020202050205 %% RRRKLS
LI IRSLLILELLE LK
LT02000% S0 B850 tetetetetele! LR,
LKL 0202050205050 %0 0030202
195000000 vovave KK KK
RIS, SIS
GRS RIGRARAIAKIKIHRRRARAKK KKK
2000010 S aetelelelete%e % %% 02020%0%0%!
SRS IIECSILRLRLLILES SO535S
G RRRIIRLLELLLELLK, petetetels!
SRESLEEEIRELRELLS LSS
20ttt e teteteteteletetetetede! 020%0%0%0%
(20205050 S-E00 000096960 20! S8
QRIS I HIKKK 10202020,
RS IR UKL
R LIE RLRLRLLLLEL, SRS
RRLLRAEIIRLRLRRLLRLLELE 0K
120203058, < (6% ete%0% %% %! pelete%e %
SRS ILSAKELEE RRKKS
SRR IR LS
RS IESLELLEEKLE SRS
2etetelets oo Jeteteeleleletetede! LS
2050 %0 %05 020 0105000000505 %% KK
SRS P55 SIS
O XK o X855
_ 2
CHRHKK
039205050
AR
_.._,h 030000
= SRR
0002020
GRHIKS
SRR
30002020
0S990
CRHIEKS
4] GRS
KKK
GRHKS
0S0L0020
> R IBEXK K X o S
LRSI KKK GRHIEKS
XX ISKIIARK KKK IARACAS QRS
LSRRI LLIRLLS 55K
LRI S IHKKL = S
1202050505, & ? 95000 % S ket RIS
ERLENBIXK K AAARAKAKA RS
CREAEIRRSICIKLELLS %%
CRQEREEIREEEL NI 12000 %0%0%
2020202 000000, 074 %%% Sede%%
SIS . it S5 SIS
SRERRSRITEI X Wy )< otetelele
CHREK X g XK 02005
SO I 5 0 g XSS SRS
0020205075 % 0%0%% 1 % Y% 92525850588
(202020208, £ 000026 17 1950008 555
R IIEXLLLRMENKKK, SRS
RS 4 a SSKS SIS
12020202020%20%6% 4w 020202 SIS
oS00 020200008 4.7, 9000 CRRKK
SRS SO S S0 SS, SIS
1965620500 7 Se%6%er 170 126505 SRS
965020%%. T8 105087 0 1050504 20202020
XXX SIS ISR RIS
SRR IR X KK XTI KKK RS
KIS RS P00
SRR BETEIN o X TR, $53585358
ST AR, V00 OIS SO555S
2000205058 0:92026%0%0 2020505 RRRLLS
PLS0%00aY. %umaleSetetorazetelodel Q5L
CHXXK 000 e 0205050 0202028
RS LLALEERKLS SRS
SOOI LT R ANIN 59, IO 92525850588
120202020 %6 200 & (905 SIS
LRI X KKK SISEELS
SIS I O I RS SIS
QQQQQOC.QQ&A 000 00’0’00
CRSELS ALK KK QRS
0000000302 ¥ 4 o %0l 1 LKL
CRRIKIC KKK G SRS
G o SSRGS [] S0 %e%0 %%
IS5 > <SS ] 525358
G RRRAIRKKK ST IKKL I SRS
SRRIIXLIIBLRXN I 5253585
000000050, 1000000000000 L] SIREISELS
190202020%0:0:0%020 2% 009950 57 20055
SRR PSS, = S
000 20002620%626%6%0 %01 5 0 19693 f] SRS
QR e XIS, SL SRS
2020208, o3etate: 4% %%) i ] SRR,
G s 0SS KK 20202055
R S < i < << SRS
LRSI 2 SRS 2020305
SRR LK RIS
2020000000 02622020 ¢ » Yo% %% ::0300:0&&003ooooooooo:o
POOTOSseseoss Yasetel 1% 100 setes oooooooooooo0%00%%0030300&00&0%30::0%%0&0:ooo
S g e PR 333.23o&o%%%%%%%o&&&no»on&ono“o“o%%%%%onono“ononon&o%o&o%onono“ouononono%%%%%&on&on&on&&&ooooo%o“ono“on
L0000 $S0 0020 KKK RK KK KK A KK KKK A KKK A KKK KKK KKK
oono»onou\\bvno»onow«\&v.%n&&&ﬁov&&ox&&ox&&oono“ono“ono“o»ono“ononoN&&&&&VVVVVVV%&&&&&&&&&&@ono“o“&&&&&&&vv&&@v&%&ﬁ&&&&&&&&&&
% o 00N ¥ o KKK SRR 030502020500 R KK I ICRIHK K IR IR KKK K RKKRKRK
XK 000020200020 20%0 2020262056262 %6 %022 CHAIHKIKKIKKS CAKHKIKHKK CRGHARRKRK < IKIRIKRKIKRY KK RKRRKRRL SRR
20200020y O 2020702 0 202020502652 4RSS X REREEREERELRIRELELRELLLELKLE RIS, RS
(362050 /6% 26%%%s 00000000&00000000000&0000000000&00000000:0 02000000020 20202002020 02020 2020202020220 %% 00000000000&00:00000000‘0
0000 ‘028 v0%00»0»00000000&0000000000&&000000000000000000000000000000000000000000000000%00:00:00000000:00000000:0
XXX KRS g RIS KRRREIRLERLILRLRLRRLILLRLIELRLS 00000000000000000000000#00000000000 QRS Soe%
2000000020:w: 03020205 o Jotet0%0%0 %0000 0000200200050 205020205020 %0% %% %0 % %0 %0 %0 %! RIS RIS, CHRARILHIHILH KK
R g KIS 33330‘33033oooooooooo::’ooooooooooooooooooooooooooooooooooo30333330&3333ooooooo
QSRS X .‘0000000&0000000000&&0000000000&00000000000 oooooo000o00000000000000000000:00:00000000:0000%00:
1202020207050 20202 v 0202020020 %% 0000200020002 0% %0 %% %0 %0205 % %0 % %e %% QLGRS 0000070005007 %% %020 22026200 %0 %0 %% % %% RREGRRRESILREELS
LY S22k Ie% % %20 %0% SOL0S0302050°02020°020% 0000200200 %0 0050020020262 % %6 % %65 RERELREEEEERELLLEELELELLS RERERRREALREELELELRELLLREELREKLE %0203
SOOI 0esed™ :000000&0000000000&0000000000&00000000000000000000o00ooooooo000o00&00000000000&000000000000000
SIS )< RGP SKRRRLEES 0000000000 %0%0.% 2% 2% %% %% 2020 %0 %% 000 030202030202020%0 SRS CIRIHICIHKIIAKK SRR
CREREXCKARK (2000002020020 2020202022020 2020202022 00000000000000000000000000000000000000000000o0000000000000000000000000000000 QK
CRRKK 00%00(000000000%00000030000000000000000%0000000000&&00000000000 RIS, LRIRIILRILIILHELKS
SRS IR LLLLLLRLLLIELS RREIRREIREEIREEIRELELLEEIREEKLS 002 0002020202020%0%0° ooo00:0000000:00:0000:0000000000&00000000000 0205000
RERREIRELEE ISR, ERRELEREEERELLILLLEELLLRLKLE SRR, $REELERERELLREERRELRELLREKLS LK
SRERIIRXRRKL, Yodeletetotetete % e %0 %020 0% de %0 %02 CHXITHIHKIHKIHKKKS 000000000000000000000000&0000000000 CRRLEILRRLEELS CHRIRAXILIRXILHRK,
RGNS KRERSILLLRRLLLRLRRLKELKKS 00000000000000000000000000000000000000000000000000000000000000000000000000000000
LS YA 300000&00000000000&0000000000&00000000000 G RRRESIERLEIIERREKIK LERLKELLRRLS, COGRIRHILHIHLRLRK,
3R BRI S RIS SILRIIILKIIXKRS R L IIILLRIIILLHLLRS I K IIIILLLIIIILLLRIIIILLK, 2RRELS
150005698 4.9 9.0 004 80 SISIISIIIIIIIIIKLEE, CIRIKIRIRIK 020005000 %020%0 %% 2% 2% 2% %0 % 20 %0 %02 %% CERKERLLIRRIIRLRLLLEILLELLRS REGEEIREEILLLELS,
P00 & oo ¥e%s »<40000000&00000000000%00000000000&00000000000000000000000ooooo0oooo00&000000000000‘00:00:00&:0
S5 XX SEBZL LI, SLRRRLLLLKELRLLRLRLLLRLILKLS S00302020203020%020%0 RIS RIS Poteded
QRERK W XX R2SSSGRELIERIIKLLIIIRILKEK 00000000o000000000000000000000000000 000002070200 %0 %0 %0020 %0%0 %% %% %0 %0 %e %0 %% SRS
P eteTeTeTotoetel ¥ 5 1oetetetetete% 000000000000000000000000000000000000 00020000020 2020 202000202020 202020 26 20202652 SO0 0S9202030205030%0%0° RIS
0505020507 oooooo«oooooooo&ooooooooooo LRSS, RIS, 00000000000000:00:000000000
15050502020 0-94%6%% %0700 % %% %% %% SRR, REREERELERELRELLLELEIREKLKS, 0202000202000 200020 %0 262020 2020262:20 2026203 RIS
QRRIKK 00&0000000000&00000000000&:000000000000000000000%000000000000000000000000 eSS0 Ts s seseseresetesosesetosotetetotetetetetetel
S0 PEPLHLIRGIRELIRL LIRS oooooooooooooooooooooooooooooooooooooo‘ooooooooo&ooo
90%0%0%0%. L %6%%%%" :000000000000000000000000000000 K RSREIREIREIRERELEILELLEL I RRERREIREREEIILRRLELKL CGCRRLRRILHRLHLK
020503050 < 950 p00 00000205020 %020 %0202 2% 2 %0 %% 000000000000000000000000000000000000000000000000000000000000000000000000000 bede%s
SRR '000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
S i X 30000000oooo000000&0000000000&0000000000000000000000000000000:0000‘0000000:0 RERLRRRESIELELS
OO0 = %024 O [9%0%0%0%0%0 0000002000020 %0020 %0 202020202026 2:20262:%6 % ooooooo00000000000:00:0000:000000000000000000000000000:000000000
1207050707 % Wttt € 1959:%%%% RERRELRELEREEERRERELLERELLEKLLS 000020020 20 00 %00 200200205 %6 % %0 % %05 SRR, K RRRRRREILREILRLGIKS
90%0%0%0%, & 1096205 o te %% % %% %! RELRLRELRRLRLRLLLLEIRLKLE 00000000020 %020 %020 0020 20202020526 %20 %2605 X RREIREEREEERREIRELIRELELREKLE RREESLLEEIKIKLE
CRLEAIK KK K IR voooo00000000000000000000000000000000000000000 0000000000000000000000000000000000000000000000000 %%
CRKHX IS KRGS 200002020302020%0%0%0 000000000000000000000000000000000000 SRS, LSS
SIS A 0 0000000000000000000000000000000000000000000000000000000000 00000000000000000000000000000000000000000
(XK KA ﬁ»@0009#4»00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
SRR Bl K GO, 00020000020 %0020 202020202020 %0 2020262020 26562 RIS, SRS SRR,
0 R ERIIRIRIILLIIXKRS R KR LRRIILLIILLRRLLRIK, SR I IR LIRS 02059,
S g SRS RIS 0000000o000000000000000000000000000000000000000000000000000000000000000000 RGSRRREESIILLKLK,
0003020 o000?0«00000000000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000
1202620707 7 2026562 05%%6%:%0% %202 00000000020 0020 0020 002000202026 %020 %262 %05 % SRSREREIREIREIREIREILEILEILELL, R RERREREREILLRREKKLS, CSRRLILHIIGLRILHRK,
CRELREIRKLKLE KRRLRKLLKERLILRLRLLRLIRLS G 000000000000000000000000000000000000 IRELRELLELEILLGRELLELLKELE RS
e S0set000, odeleteter-_Neeteteteteded LRI LIIIILLLRIIIILLK SRR LLLIEL o333330%3033oooo&oooooooooooo‘o
R R RKES «¢000000000000000000000000000000000 000000000000000000000000000000000000 00000000000000000000000000000
SRR IBLLELLLLLEKE GIAKIHKIKIHKAIKIHKKS 000000020 20020 200020202020 262020262:26 262262 0200002020020 20002020 2020202020 %6 20262626202 00002000 %0 0% %0 %0020 %0%0 0% %% %0 %0 %% %% 505050
KRR AIRK K ,.00000000000000000000000000000000&00000000000&00000000000000ooooo00ooooooo0000000&0000:0:000 bote%
SRLSIIILEIKIKRLKKKLS 0000000000000000000000000000000000000 0202020202020200°028 000000000000000000000000000000000000000000
QRS IR AL 00000000000000000000000000000000 000000000o000000000000000000000000000000000000000 RIS
RLLSEIFRLKS ISR RRLRKLLLRLRLLLLRRLRKLLRLLELS CRRRRLEIRLERLRLRLRLLLRLLLLLRS RRREILRRLRLRELILLLRRLRRLLRRLELELS ESIRREEEIREELS
2020503030 4 s Jo2e%0%evaratetee2e%e% %% RREILREIILKL ooo00000000000000000000&000000000000 CRRLRKELRELLLLLLRRLLLLERL R
Se30%3 § 9 So Pava vooooooo&oooooooooo&oooo000000&00000000000 000000ooo0000000:00000000:000000000&0000000000&000
00000 . o2 % 000 000 202002050 2% 2% %% % %% QLRI 00020007020 200020202020 202020 26202626220 %652 CREEREERELLRELELRELLLELLRELKLIRS, dele%
R IEK K X BT RRKRKK o0000000000&000000000oo&oooooooooo&00000000000 000000ooo000000000000000&000000030&30
LRI KKK 0000000000000o000000%000000000000%00000000000000000000000000000000000000%000000000000%00000000000000000
02020205 7 07 2020201 ¥ 12022 %%% 200003030°0°02050°0%0° SRR RSERRERREEIRELELRELILEEIRELKLKS, CRICIAEIITHIAKAK REREELREILLRRELRELLS
EEELRIIIN 0200002020200 202020207020 2020 %%, S RSREREIREIREIREIREILEILELELLS, 0000020002000 %000 %0 0 202020502020 %020 %650 %% % CERKERLRLRRIIRLRRLLELLREKE 200202020
RSSO CKILLRLRS 200002 030200020202020%0: 00000000000000000000000&00000000000 COCRKIRIRR IR KR 00000000000&0000000000&0000
B RRIIERKAIIIXLLKIIIIIILLKIIILK, IR RIIIKIIIIIRIIELRIIEIKRES RS RIIILRIIIIRIEIKKINS Pede %0 0%
0902020202000 2020 0020 26202026%:2026%: %% 0002000020 200020202020 %0 202026202626 %20 %62 CEREERELEREEIRELLRELLELEIREKRS 0200002020002 20202020 202020202026 2:20 %0 %6202 %.0.70.760.76.76. 0.4 % %%
00000000000000000000000000000000000 0002030202020 20%0%: 00000000000000000000000000000000000000000000 000
LR RRLLES 0000000000000000000000000000000000000 CRQGESLERLLIRIEISLLIRIELSLLIGGIKK,
REAILRRLRRILLLRLRLLLRLLLS 0000000000000000000000000000000000000 6.0 % %% %0 % 0 % %%
ooooooooooooooooooooo%oo000000000&00000000000 D902 %% %% %% 2%
000000 SEISREIKERIKRKKK
LRI
CRERILEAEISLLEIESLEIICSLIK,
SSCSELELELKS



SRIEIK . " 2 IS
M
-
.
. ]
.
LRRILLRS ) = 3 A IR
SKIRIEEK o . T LRSS
QLREIKIKES H QRIS
SURUKIKKKS = . 3 . ' SRR
SRGRIIRITLSS . . | # N I SRLLRELRELRLRKS
oS sadeotetede! . E " ZIKIRIIRIIRIIKIRALILEKK
SRS . L . ] RIS
RIS s SIS
QRIS - - SRR TN Aasd-4de # 21 - 3 = RIS
»mnm“mnm“mnm“m“m»m INdD mad ) sfumub e INdD e ¢ siunubys om“mumﬂ»“mnu&mnmum»m»mumﬂ““m“m“m"mnww’mnm
KEIIILLES @ : RIS
KGRI = ig g . g g JRRIIRIIRRLILRLHLRLRK
QRAEIKIEE, 2 = = = SIS
SIS . L] E E F B ke B IS
IRIKIKER - - i - IR
RRRRLLKS s g g - A332333 2 8 8 § J RIS
QSRR SEser JIIRIIRIIRIILIILIIEL
RRK? RIS
RERERERRS Ew o xnow b M B ¥ om oW miim R AR
“nunnnnn“nn“»“n““» JEad § seUDED Iead ) seyolED Iead | sayseD nnnnunnnun»nun»n»nunn»un»nun»nnnwwwwwwwwww
IRALEIKER = = = 5 IR
SRR "= : o ILRIIIILLLRIIILLKS
QKK = = = = RIS
KIERLEEL. B . m 2 . - 2 RIS
RRLXRIIKK h= : = JRRIERRIIXIIIILRIEIKLIHKK
IR = . SSRGS
s 2 - -
SR = 3 . POsesosetetetoteteteltetotetototetetotetele:
LRI . IR
CIEERIKKR . S RLLLLRIILLLRIGSS
QRIS Sl e T SRS
“’“’“’“’“’“‘“‘“‘“‘ i /o ﬂ. f SO e F NG “’“’“‘“’“‘“’“‘“’“‘“’“‘“‘“’“‘“’“’“’“’“’“’“‘
QRAEKES : SRR
CIXIXHLRKS snutdna spidoy SprIuLueE| PO 22000 5 mudydg R LRRILILLLRIIILLKS
08 R IR
desede DRetetetetetotetete - Bietetetetetotetetotetete!
S O SO ote%s. o Jereteseteteteteetetele
59K LG LIILLLRKS
55 R AILILIILRIEKK
S X%
oot 200 e SLKEIIKHKKK,
bo%es I IS SIS
255 IR TR
R I i IR
desede 0D BRI
S POOTLOLITTesote%s o Jotetetetetetetetetetels
LR 10000 %0t %0 te terataletetetetetototetetetete!
R R IR RIKIRIALIKS
<Y
oot O Se et ete ket dortetetetetotetetetotele!
2555 250G IIRIIHIIEKKL
2L Tt otototetetetotetetotole
255 SSRGS
KL LR IR RRIILLLRKS
oere ORI IR
900 e 0 oo
desede 0PI
255 e et etetete e tetetetetetatetatetotete:
55 oot otetetetetava-atetetetetetetetotetotels!
oot PS0TSotototot0%0 1 f Heletetetetetetetotele!
2555 350
oere RIS
;, o
S R e SIS
KL 0P HILIAIRIIRIALIEK
oere POSITOLItesesetete, < Lotetetetetetetesesetete
258 RS
X, RS IREIEIEKKERELEEELEEELKK



STRATEGIE E TECNICHE DI
MITIGAZIONE DEL BY-CATCH

Cosa si intende esattamente per
by-catch?

Secondo la FAO (2010) per “by-catch” si
definisce la cattura accidentale di taglie o
classi d’eta non desiderate della specie
bersaglio o la cattura di esemplari di specie
non bersaglio, protette, minacciate o in via
di estinzione.

Il by-catch, seppur in qualche occasione commercializzato, e
generalmente inutilizzabile o indesiderato per una serie di
ragioni normative e economiche e pertanto viene scartato

ributtando a mare tanto esemplari vitali quanto soprattutto

esemplari morti o lesionati in vario modo (Harrington et al.,
2006; FAO, 2010).

In generale tale mortalita puo essere diretta (cioe
specificamente prodotta dall’attrezzo) oppure indiretta in
vario grado (prodotta dallo stress fisiologico della cattura,

dalla manipolazione a bordo, dall’incapacita di recupero
fisiologico al rilascio in mare) (Davis, 2002).




Il by-catch e uno dei problemi piu significativi nella
gestione delle attivita di pesca a livello mondiale
(Hall et al. 2000; Lewison et al. 2004; Kelleher,
2005) rappresentando per molte specie
(soprattutto grandi vertebrati marini quali
elasmobranchi, tartarughe marine e cetacei) una
delle principali cause di diminuzione delle loro
popolazioni.

Come noto, la mortalita da pesca di specie
contraddistinte da una crescita lenta, una
tardiva acquisizione della maturita sessuale ed
una bassa fecondita (specie a k-strategia) risulta
molto elevata. Ad es., nel corso degli ultimi due
decenni si e assistito globalmente ad una grave

diminuzione di molte delle popolazioni di pesci
cartilaginei (Baum et al., 2003; Robbins et al.,
2006; Ferretti et al., 2008; Ferretti et al., 2010;
Clarke, 2011) a causa della pesca diretta ma
anche a causa della cattura accidentale che,
secondo la IUCN, rappresenta una delle minacce
principali per tali le specie (Musick et al., 2000;
Lewison et al., 2004)..




CENNI DI TECNICHE DI MANIPOLAZIONE, RECUPERO FISIOLOGICO E RILASCIO IN MARE DEGLI INDIVIDUI
ACCIDENTALMENTE CATTURATI O SPIAGGIATI

accidentalmente catturato

taglia

Quando un esemplare viene E Se la specie e di piccola

vivo da un attrezzo da pesca

E necessario aver predisposto dei

Se la specie e di vivai con acqua marina dove poter >
grossa taglia... ospitare gli esemplari poco dopo
] la cattura
...0 esemplare spiaggiato

Per gli individui che presentano un

nuoto irregolare ed una postura

scorretta (ventre in su) per almeno
Alla ventilazione 10 min si dovra procedere...

degli spiracoli e delle

:‘> branchie

In tal modo sara possibile osservare il
grado di offesa subito e procedere

Gli individui che
presentano un nuoto
regolare ed una postura
corretta (dorso in su)
per almeno 30 min
potranno essere
rilasciati in mare
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La respirazione branchiale nei pesci cartilaginei
differisce dai pesci ossei soprattutto perché non
¢ presente un opercolo osseo che comprime
I’acqua ossigenata sulle lamelle branchiali.
Negli elasmobranchi esse disposte tipicamente
lungo 5 setti (6 o 7 in forme primitive). Pertanto
il flusso si attua solo attraverso I’attivo
movimento e I’ingoio di acqua.
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Sono presenti anche una coppia di spiracoli
sulla parte dorsale del cranio fondamentali nelle
specie bentoniche per la respirazione, ridotti o
quasi assenti via via che I’habitus si fa piu
pelagico (Carcarinidi, squali martello, etc.)

LA VENTILAZIONE SI DOVRA’
PRATICARE INSUFFLANDO ACQUA
MARINA CON MODERATA PRESSIONE
(TRAMITE UNA MANICHETTA) SIA
NELLA CAVITA’ ORALE SIA NEGLI
SPIRACOLI




CENNI DI TECNICHE DI DISSEZIONE E MISURA SU ESEMPLARI MORTI PER LA RACCOLTA DI DATI BIOLOGICI

prima pinna dorsale
\ LT l’o#setta precaudale

|
seconda pinna

dorsale _." |

L' esemplare viene portato in laboratorio e disposto
orizzontalmente su un metro graduato al cm o al mm

:
per la misura della lunghezza boca
|

pinna caudale
|

o i |
|

. - :
F i
{ plana peivics carenatura caudale

pterigopodi (maschi)

branchiali
L' esemplare viene pesato al grammo con

bilancia o dinamometro (situazione di
campo)

pinna pettorale

Si procede alla determinazione del sesso

M / F /Mimm




Dopo aver disposto I'esemplare in modo supino, con apposito bisturi o forbice affilata si procede all’apertura della
cavita viscerale iniziando il taglio dalla cloaca e procedendo verso la testa prestando attenzione a spingere
leggermente la lama verso I'alto per evitare di danneggiare gli organi interni

Verso di taglio

Direzione di taglio

Cloaca



External Nares ©udo M. Savalli
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Relativamente allo scopo della dissezione si procedera poi all’esame, la
resezione e lI'analisi delle parti anatomiche d’interesse per ulteriori e piu
approfondite analisi

Una delle analisi pit comuni & quella del contenuto stomacale per la
determinazione del regime alimentare, ma anche per l'individuazione di
parassiti e contaminanti (macro e micro plastiche).

La resezione dello stomaco si effettua procedendo prima con il taglio
dell’esofago e successivamente con il taglio dell’estremita pilorica.
Quando l'intero stomaco é stato asportato, si procede alla apertura della
cavita gastrica raccogliendo in provetta il suo contenuto.

Con l'ausilio di uno stereoscopio il contenuto verra analizzato da esperti
ed identificato con la migliore precisione possibile
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SQUALENE

OPPURE ALL’ESAME EPATICO
Essendo privi della vescica natatoria, 1 pesci cartilaginei ottengono
il galleggiamento passivo grazie ad un fegato particolarmente
sviluppato: gli acidi grassi insaturi in esso contenuto (squalene) ne
cambiano la densita rendendoli neutri (equilibrio tra gravita e
spinta di Archimede) in acqua. Il fegato ¢ infatti sviluppato in tutte
le specie sia pelagiche che demersali e bentoniche anche perche ¢
un importante serbatoio metabolico di lipidi, fondamentali ai
processi riproduttivi.

Legame doppio C=C

 Atomo di idrogeno . Atomo di carbonio # (carbonio con carbonio)

vy

Un indice biometrico relativo
spesso usato per valutare la
rilevanza della massa epatica ¢
I’indice epatosomatico:
HSI= (Peso fegato)/(Peso
eviscerato)*100




Fig. 3 Magnified digital images of decp coned vertebrae of Ermopte-
rus spinar immersed in rinsed water and observed through stersomi-
croscope transmitted light after band enhancing treatment. Upper one
hand (age group 1), male, 150 mm TL; Lower five bands (age group 5,
female. 275 mm TL. Scale bar 1 mm
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Fig. 7 Relationship between total length (TL) and verebral length

{VL} (F; 399 = 42018, R* = 0.94_ P < 0.001) for pooled data (Test for

Homogeneity of Slope: Fj 397 =033, P < (L6) of males (asfzrisk) and
females {diamond) of Exmopterus spinax from central Tymrhenian Sea

O ANCORA ALLA DETERMINAZIONE DELL’ETA’

Nelle vertebre cartilaginee si trovano le zone
maggiormente calcificate dell’intero scheletro degli
elasmobranchi, insieme alle zone delle mascelle e delle
mandibole (adattamento allampredazione)
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Fig. 9 Von Bertalanffy growth curve in Efmoperus spimar males
from central Tymrhenian Sea
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