LS EBEN

WORKSHOP
S STUDIO E VALUTAZIONE
S, DEGLI ELASMOBRANCHI DELLE ACQUE ITALIAN

\I L
lb O STATO DI SFRUTTAMEN;I.':(_)\EE\ONSERVAZION

~__ Chioggia 10-11 Maggio 201¢

Metodiche per la raccolta dei
dati: stadi di maturita, stima
della fecondita

~ Maria Cristina Follesa
Porcu C., Bellodi A., Cannas R., Marongiu M., Mulas A.

* »¥ Dipartimento di Scienze della Vita e dell’Ambiente -
-4 Macrosezione di Biologia Animale ed Ecologia,
- Universita di Cagliari




Gli Elasmobranchi sono considerati organismi

aventi strategia riproduttiva di tipo K (o
“d’'equilibrio”)

|

crescita lenta;
eta di prima matvrita tardiva;
bassa fecondita;

vova di grosse dimensioni;
>=> scarsa mortalita naturale.
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Le modalita riproduttive possono essere suddivise:
Wourms, 1981

sulla base del nutrimento che riceve il feto

>|a lecitotrofia, in cui l'infero sviluppo dell’embrione e
supportato solamente dal vitello;

»|a matrotrofia, in cui almeno una parte dello sviluppo
fetale e supportata da nutrienti addizionali provenienti

dalla madre.

In base a dove avviene lo sviluppo embrionale




MODALITA’" RIPRODUTTIVE

Musick & Ellis, 2005 N Lecitotrofia Matrotrofia
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tuorlo del sacco vitellino, I'embrione €
nutrito dalla madre attraverso una +
placenta formata dalla fusione del sacco
vitellino con la parete dell'ovidotto. +

si accrescono ingerendo le uova
non fecondate prodotte dalla
madre, per sostenere il loro sviluppo




PARAMETRI
RIPRODUTTIVI

GESTIONE
DELLA PESCA
E
VALUTAZIONE
DEGLI STOCK
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Age/Length Age/Leng’rh‘
-at maturity |l -at maternity,

Ovarian Uterine
fecundity fecundity

Size at-
hatching

Size at-birth
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Sebbene il ciclo
riproduttivo dei

maschi e
Aeneralmente

Lunghezza alla

Nelle specie ovipare
si puo determinare in
acquario, in quelle
vivipare, dagli
embrioni in utero.
POSSeggoNo 1A
cicatrice ombelicale.

gestazione.
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SCALE DI MATURITA

GOMAD ASPECT

MATURATION STATE

Sex not distinguisthed oy noked sye.

UNDETERMINED

Cwary iz porely dizcemikle with spnall
izodiametic eggs. Distal part of oviducts is
thick-walled and whitish. The nidamental
glonds are les evident.

Claspers are small and flaccid and do not
reach the postedcr edge of the pebhvic fins.
ipernducts not differentiated. Testiz small
and rarcw.

IMMATURE/VIRGIM

Whifish and/or few yellow matuing eggs
are visicle in the cvary. The distal part of
oviducts |uterus] = well developed but
empiy. The nidamental glands are small.

Claspers are larger, but skelefon il
flexiple. They extend to the posiedor edge
of fhe pelvic fins. Sperducts  well
developed evenfually keeginning to
Eandsr.

Owaries contain yellow egas [large yolk
eggs]. The nidamental glands ore
enlorged and oviducts are distended.

Claspers  exfemnds well beyond the
posteror edge of the pelvic fin and their
internal struciure = generaly hard and
ossified. Testis greatfiy enlorged.
Spernducts meandering over almoast their
enfire length.

Cwary  walls  fransporent. Oocytes  of
different sizes, white or yellow. Nidamental
glonds lorge. Egg-cozes more of less
formed in the oviducts [Exdruding Stage).

Clasper longer than fips of postenor pelvic
fin lokss, skelston hordened with codal
cartilages hordensed ond | poinfed.
Spernducts largely. Sperm flowing on
pressure from clooca [Active Stage).

MATURE/EXTRUDING-
ACTIVE

Owary  walls  frarcporent. Cocyles of
different sizes, white or yellow. Owviducis
appeor much enlorged. collapsed and
empty. The nidamental glands diameter
are reducing.

Clasper longer than fips of postenor pelvic
fin lokss, skelston hardened with codal
cartilages sl hordensd.  Spermducis
empty and fleccid.

Cwaries full of srmall folicles similar to stage
2. enlarged oviducal glands and WMerus,
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Galeus melastomus

STADIO
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SCALE DI MATURITA

Sex | GONAD ASPECT MATURATION MATURITY
STATE
I Sex not distinguished by naked eye. UNDETERMINED IMMATURE
F Crearies barely visible or small, whitish; undistinguishable ovanan follicles. Cwiducal
[nidamental) gland may be slightly visible. Uterus is thread-like and narrow.
Clospers flexble and shorter thaon pelvic fins. Testes small [in roys, sometimes with IMMATURE IMMATURE
M visible lobules). Sperm ducts straight and thread-like.
Cwaries enlarged with small follicles [oocytes) of dif-ferent size. Some relatively larger
F vellow folicles may be present. Cvanes lock atretic folicles. Developing oviducal
aland and uterus.
Clasperms sightly more robust but still flexible. Claspers as long as or longer than pelvic | DEVELOPING IMMATURE*
fins. Testes enlarged; in sharks testes start to segment; in rovs lobules cleady visible
M but do not occupy the whole surface. S5pemn ducts developing and beginning to
coill [meander).
Large ovanes with enlarged yvolk follicles all of about the same size so that they can
F be easily distinguished. Cviducal gland and uterus developed without vollky matter, CAPABLE to
. REPRODUCE
embryos and not dilated.
Claspers fully formed, skeleton hardened, rigid and generally longer than pelvic fins. MATURE
T = . . SPAWNING
M | Testes greatly enlarged; in shorks testes are fuly segmented; in rays filed with CAPABLE
developedlobules. Sperm ducts tightly coilled and filledwith sperm.
Uter well filled and rounded with volk content [usually candle shape). In general | EARLY MATERMAL
F segments cannot be distinguished and embryos cannot be observed. PREGMANCY
Descaption similar to stoge 3o, howsver with clasper glands dilated, often swollen MATURE
! ) . ) ACTIVELY
M and reddizh [occaosion-ally open). Sperm often present in clasper groove or glans. SPAWNING
COn pressure sperm is observed flowing out of the cloaca or in the sperm ducts.
e wel filed and rounded, often with visible segments. Embryos are always visible, MATERNAL
F small and with a relativelylarge volksoc. MID PREGNANCY
F Embryos fully formed, volk socs reduced or absent. Embryos can be easily measured LATE PREGNAN MATERNAL
and sexed.
Crwaries shrunken without folicle development ond with ofretic [degenerofing) MATURE
F folicles. The oviducal glands diometer moy be reducing. Uerus appeors much | REGRESSING
enlarged, collopsed, empty and reddish.
M Claspers fully formed, similor to stage 3. Testes and spermducts shrunken ond floccoid. | REGRESSING MATURE
Crwary with small folicles in different stages of de-velopment with the presence of | REGEMERATING MATURE®
F atretic ones. Uterus enlarged with flaccidwalls. Cviducal gland distinguishable. {mature)
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MATURATION STATE MATURITY
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DEVELOPING IMMATURE*
[CAPABLE {0 REPRODUCE| MATU RE
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REGENERATING MATURE*

FEMMINE




FEMMINE

MATURATION STATE MATURITY
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CAPABLE o REPRODUCE

MATURE

Vi A RN A

_M].D_EREQNANQY AATERNA
LATE PREGNANCY MATERNAL
REGRESSING MATERNAL
REGENERATING

| MATURE™




stage 1

stage 2

stage 3a

stage 3b m

stage 3c H

stage 3d

GSI (%)

FEMMINE




S. blainville
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MATURATION STATE MATURITY

IMMATURE IMMATURE

DEVELOPING IMMATURE*
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UTERO - analisi istologica  Centroscymnus coelolepis
Moura e Figueiredo (WKMSEL2, 2012)
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I'epitelio dei Vvilli uterini €
costituito da tessuto connettivo
flancheggiato da un epitelio
stratificato in femmine mature
e early pregnant.

l'epitelio dei villi  diventa
semplice SQUAMOSO,
diminuendo notevolmente |l
suo spessore. Il numero di vasi
sanguigni  vicini  all’epitelio
incrementano in numero e
diametro.

Dopo il parto, l'epitelio di villi
recupera la struttura iniziale
presentato prima
dell'ovulazione.

trophonemata



MATURATION STATE MATURITY

| | MATURE
/ACTIVELY SPAWNING "~ MATURE

REGRESSING MATURE

stadio 3b |

“Squalus blaifville .

Frivindacec >yiduceu .
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MATURATION STATE MATURITY
IMMATURE IMMATURE
DEVELOPING IMMATURE
CAPABLE to REPRODUCE MATURE
ACTIVELY SPAWNING MATURE

REGRESSING ™ MATURE

testicoli flaccidi

MASCHI




g h 100 um

few spermatozoa




Stage 1 Stage 2 Stage 3a Stage 3b Stage 4a Stage 4b
Immature  Developing Spawning Actively Regressing  Regenerating
capable Spawning

Raja miraletus
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GHIANDOLA OVIDUCALE -analisi istologica

E. spinax

oviduct

oviducal gland

uterus

0.6 mm




Dipturus oxyrinchus - DCF Dipturus oxyrinchus - DCF CODE: RJO - MEDITS CODE: RAJA OXY
FEMALES

ITS CODE: RAJA OXY

ALES
MATURATION MATURATION X
STAGE STATE B STAGE STATE MICRO_PHOTOS (oviducal gland) 0TOS
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Etmopterus spinax - DCF CODE: ETX - MEDITS CODE: ETMO SPI Crmnntariie cninav NCC CONEC: CTY MCNOITE ~ANEC: CTAMO CDI
EImopierus spinax - DCF CODE. ETX - MEDITS CODE: ETMO SPI
FEMALES MALES T Emmopierus spinax - DCF CODE: ETX - MEDITS CODE: ETMO SPI
stace MATURATON  micRo_PHOTOS (ovary) | MICRO_PHOTOS foviducal gland) MALES
—— MATURATION =
STAGE STATE MICRO_PHOTOS
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NOT AVAILABLE

NOT AVAILABLE NOT AVAILABLE

NOT AVAILABLE
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-at maternity:

Ovarian Uterine
fecundity fecundity

Reproductiv Size at-
cycle hatching

OVIPARI VIVIPARI

Age/Length at
maternity
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Age/Length
-at maternity:

Ovarian g Uterine
fecundity fecundity

Reproductiv Size at-
hatching

OVIPARI VIVIPARI

Age/Length at
maternity

Ovarian fecundity




OVIPARI VIVIPARI

Age/Length at
maternity

Ovarian fecundity

Reproductive
cycle X X
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™ ocion [ Ueme} hanno generailr! ™ :'* i REFRGDUMIPGUttivo
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Y Y AresALE.
1 1
Reproduciv g SES OF Femny ipare posso avere ciclirip i i molto
cycle hatching . ~ stato dslia - . ~ S stato
Iungg - Igijdipendenti da: v ) dell'utero
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cycle
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