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Introduzione,	 obiettivi	 e	 breve	 descrizione	 della	 campagna	
oceanografica	“ANCHEVA	!"#$ !" 	
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1. ACQUISIZIONE	DEI	DATI	ACUSTICI		
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2. CAMPIONAMENTO	CON	RETE	PELAGICA		
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N:+#(7*! 8#! $#%&#'(#! )$*#()'+#,-$#! ;)()! ;7#7*! ;0)87*! 1X! $#8*! DY-':+#! 1! 5.88*'#7)! ZGJ!B!

$#%&-)(#%*(7-! H-)8)'-$-! ;)()! ;)()! ;7#7-! *,,*77:#7-!$)(! +*7*! &*8#'-$#! 6)7#7#! 6-! ;-;7*%#!

#$:;7-$)!C-%+#6!BcB!&*+!-8!$)(7+)88)!6*88#!'*)%*7+-#!6*88#!+*7*!6:+#(7*!-8!$#%&-)(#%*(7)J!

!

!

Y-':+#! 1̂ !?#8*!$)(!+*7*!&*8#'-$#! *!7+#(;*77-!#$:;7-$-! *,,*77:#7-! (*8!$)+;)!6*88#!?#%&#'(#!
.($/*0#!1234!(*88*!#$U:*!Q#87*;-!D9C.!3fG5!6*88)!C7+*77)!6-!C-$-8-#!D9C.!3WG!*!
6*88)!B)(-)!)$$-6*(7#8*!D9C.!34GJ!!

!

La rete adoperata era di tipo “Volante Monobarca” di lunghezza complessiva 78 metri, 

8:('/*==#! ;#$ $)! 11! %*7+-! $)(! %#'8-#! 6-! 3X! %-88-%*7+-5! #&*+7:+#! 0*+7-$#8*! *6! )+-==)(7#8*!

H)$$#!+-;&*77-0#%*(7*!33!%!*!3Z!%!&*+!:(!#+*#!6*88#!H)$$#!6-!42!%1!$-+$#5!%#'8-#!-(-=-#8*!

6*8!$)+&)!1f1!DVXm1n_Xm1G!%#'8-*!6#!W22!%%J!B8!$#0)!6#!7+#-()!-(!#$$-#-)!#6)&*+#7)!*+#!

6-!3W!%%!6-!6-#%*7+)!$)(!$#8#%*(7-!8:('/-!VW!%J!B!6-0*+'*(7-!;)()!'8-!.>!3V2!+*77#(')8#+-5!

)'(:()!6*-!U:#8-!%-;:+#!3V1o332!$%!*!&*;#!$-+$#!ZX2!]'J!B()87+*!1!&*;-!$-8-(6+-$-!6#!122!]'!

)'(:()! 0*(')()! $)88*'#7-! #88#! H#;*! 6*88#! H)$$#! 6*88#! +*7*! &*+! #:%*(7#+(*! 8I#&*+7:+#!

0*+7-$#8*JT*+!8I-%&-*')!6*8!;-;7*%#!C-%+#6!BcB5!-!7+#;6:77)+-!;)()!;7#7-!$)88)$#7-!;:88#!&#+7*!

;:&*+-)+*! 6*88#! H)$$#! 6*88#! +*7*! %*(7+*! :(#! $)&&-#! 6-! -6+),)(-5! &*+! 8#! 7+#;6:=-)(*! 6*-!

;*'(#8-!#$:;7-$-!+-$*0:7-! -(! ;*'(#8-! *8*77+-$-5! ;)()! ;7#7-! -(;7#88#7-!#! ;$#,)! ;:88#!$/-'8-#!6*88#!

(#0*J!N:+#(7*!8)! ;0)8'-%*(7)!6-!$-#;$:(#!$#8#!;)()! ;7#7-!#$U:-;-7-!6#7-!#$:;7-$-!%*6-#(7*!

8IRgW25! :7-8-! ;-#! #88)! ;7:6-)! 6*8! ,)(6)! %#! #($/*! #88#! ;:$$*;;-0#! ,#;*! 6-! #(#8-;-! 6*-! 6#7-J!
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B(,#77-5! -! 6#7-! #$:;7-$-! &);;)()! *;;*+*! :7-8-==#7-! ;-#! &*+! :()! ;7:6-)! ;:88*! +*8#=-)(-! cC! 0;J!

":('/*==#! $)(! 6#7-! #$U:-;-7-! -(! ;-7:! %#! #($/*! &*+! :(! &+)H#H-8*! +-$)();$-%*(7)! 6*88*!

;&*$-*J	In	dettaglio,	durante	la	cala	l’imbarcazione	ha	viaggiato	ad	una	velocità	di	3.5	A!_!

()6-!*!8I*$/);):(6*+!C-%+#6!RgW2!/#!#$U:-;-7)!6#7-!#$:;7-$-!:7-8-!;-#!#8!$)(7+)88)!6*8!,)(6)!

%#! #($/*! #88#! ;:$$*;;-0#! ,#;*! 6-! &+)$*;;#%*(7)! 6*-! 6#7-J!

Inoltre	 è	 stato	 utilizzato	 un	 software	 della	 SIMRAD	 “ITI	 log”	 per	 l’acquisizione	 e	

+*'-;7+#=-)(*!6*-!6-0*+;-!&#+#%*7+-!6-!%)(-7)+#''-)!della	rete	 (profondità	e	temperatura	

dell’acqua	 in	 corrispondenza	 della	 posizione	 della	 rete,	 densità	 di	 pesce	 catturato,	

#&*+7:+#!6*88#!H)$$#5!6-;7#(=#!6#8!,)(6)5!*$$JGJDY-':+#!ZG!

   
 

Y-':+#!Z!^!B%%#'-(*!6*-!7+#;6:77)+-!&);-=-)(#7-!(*88#!+*7*!
!
 
B(! 6*77#'8-)5! &+-%#! 6-! *;*':-+*! 8#! &*;$#7#! P! +-;:87#7)! (*$*;;#+-)! -;&*=-)(#+*! -8! ,)(6#8*!

8:(')! -8! 7+#(;*77)! &+*;7#H-8-7)! 6#8! &-#()! 6-! $#%&-)(#%*(7)5! '+#=-*! #88I-%&-*')!

6*88I*$);$#(6#'8-)! &+)&+-)! #8! ,-(*! 6-! -(6-0-6:#+*! ;7+:77:+*! D;*$$/*5! %#;;-! -;)8#7-5! +*8-77-5!

+-;#8-7*! +)$$-);*G! $/*! &)7*;;*+)! 6-0*(7#+*! &*+-$)8);*! &*+! 8#! (#0-'#=-)(*! )! );7#$)8#+*! -8!

$)++*77)!&);-=-)(#%*(7)!6*88#!+*7*J!B(! ;*':-7)!#88*! ;:66*77*! )&*+#=-)(-5!8#!+)77#!P! ;7#7#!

-(0*+7-7#! *! 8#! +*7*! P! ;7#7#! $#8#7#! +-&*+$)++*(6)! -8! 7+#(;*77)! #8! $)(7+#+-)J! "#! 6:+#7#! 6-!

$-#;$:(#! $#8#! P! ;7#7#! 6-! %*==I)+#l! )'(-! $-(U:*! %-(:7-! ;)()! ;7#7*! 7+#;$+-77*! ;:! ;:&&)+7)!

$#+7#$*)!8*!-(,)+%#=-)(-! ;:88#!$#8#!+*'-;7+#7*!6#-! ;*(;)+-!&);-=-)(#7-!#88#!H)$$#!6*88#!+*7*!

U:#8-^!&+),)(6-7K5!$#0)!,-8#7)5!6-;7#(=#!7+#!8#!(#0*!*!8#!+*7*5!0*8)$-7K!6*88#!(#0*5!&);-=-)(*!

6*88#!+*7*!+-;&*77)!#88#!+)77#!6*88#!(#0*J!E(#!0)87#!-%H#+$#7#!8#!+*7*5!-8!7)7#8*!6*8!$#%&-)(*!

&*;$#7)!P!;7#7)!+#$$)87)!-(!$)(7*(-7)+-!$/-#%#7-!M$),,*O!)'(:(#!6*88*!U:#8-!P!;7#7#!&*;#7#!

$)(! :(#! H-8#($-#! #! %)88#! D]'G! -(! %)6)!6#! ;7-%#+*! -8! &*;)! 7)7#8*! 6*8! $#%&-)(*J! N#!

U:*;7I:87-%)!P!;7#7)!&+*8*0#7)!:(! ;:HA$#%&-)(*!$/*!+#&&+*;*(7#7-0)!6*88I-(7*+)!&*;$#7)!

*6!P!;7#7)!;)77)&);7)!#!&+)$*;;#%*(7)!&+*0-#!;*&#+#=-)(*!6*-!&*;$-!&*+!;&*$-*!D;)+7-('GJ!
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T*+!U:#(7)!+-':#+6#!8*! ;&*$-*!&*8#'-$/*5! -! ;-(')8-! -(6-0-6:-! ;)()! ;7#7-! ;)77)&);7-!#!+-8-*0-!

H-)%*7+-$-! *! 6-0-;-! &*+! $8#;;*! 6-! 7#'8-#l! )'(-! $8#;;*! P! ;7#7#! &*;#7#J! "*! %*7)6)8)'-*! 6-!

$#%&-)(#%*(7)! -%&-*'#7*! &*+! )'(:(#! 6*88*! &*;$#7*! *,,*77:#7*! /#! ;*':-7)! :(#! H*(!

6*,-(-7#!&+)$*6:+#!;:66-0-;#!-(!1!&#;;#''-!6-;7-(7-^!!

*

• B8! &+-%)! &+*0*6*! $/*! 8#! &*;$#7#! 0*('#! &*;#7#! &*+! -(7*+)! *! ;:$$*;;-0#%*(7*!

;:66-0-;#! &*+! ;&*$-*! $+*#(6)! 8*! ;*':*(7-! $8#;;-^! ;&*$-*! 7#+'*7! 3! D!"#$%&'()*

+",$%)(,-'&)G5! ;&*$-*! 7#+'*7! 1! D.%$/("%!0(',1%$/&)!*! 2$%,1&$&)* )003G5! #87+*! ;&*$-*!

&*8#'-$/*! DFTC5! #()7/*+! &*8#'-$! ;&*$-*;G5! ;&*$-*! 6*%*+;#8-J! E(! $#%&-)(*!

+#&&+*;*(7#7-0)! 6*88#! &*;$#7#! &*+! )'(-! ;&*$-*! &*8#'-$#! 0-*(*! *;#%-(#7)! &*+! 8#!

+-8*0#=-)(*!6*-!&+-($-&#8-!&#+#%*7+-J!B(!&#+7-$)8#+*!8*!;&*$-*!-77-$/*!&*8#'-$/*5!;)()!

+#''+:&&#7*!-(!$8#;;-!6-!7#'8-#!#8!$%5!*!'8-!-(6-0-6:-!$)(7#7-!*!&*;#7-!#!'+:&&-!6-!7#'8-#!

$)(! 8I#$$:+#7*==#! 6-! 2J3! 'J! .($/*! 8*! ;&*$-*! 6*%*+;#8-! ;)()! ;:66-0-;*! -(! $8#;;-! 6-!

7#'8-#!*!&*;#7*!#!'+:&&-J!.87+-!'+:&&-!=))8)'-$-!U:#8-!$+);7#$*-!*!%)88:;$/-!0*(')()!

$)(7#7-!*!&*;#7-!;*(=#!;:66-0-;-)(-!-(!#8$:(#!$8#;;*!6-!7#'8-#J!!!

• T*+!8*!;&*$-*!7#+'*7!&+-($-&#8-!D;#+6-(*5!#$$-:'/*!*!7+#$:+-G!)87+*!#8!&+-%)!&#;;#''-)!

0*(')()!#($/*!+-8*0#7-!#!H)+6)!-!&#+#%*7+-!U:#8-!8#!8:('/*==#!7)7#8*!#8!%%5!-8!&*;)!

7)7#8*! D2J23'G5! -8! ;*;;)! *! 8#! %#7:+-7K! 6*88*! ')(#6-J! "#! %#7:+-7K! ')(#6-$#! 0-*(*!

6*7*+%-(#7#! %*6-#(7*! -;&*=-)(*! %#$+);$)&-$#! 6*88*! ')(#6-! *6! #6)77#(6)! :(#!

;$#8#! 6-! %#7:+-7K!'-K! ()7#! DB?RC5! 122X!p!agCTQ.cGJ! @*8! $)(7*%&)5! 6#88#! M$),,#!

$#%&-)(*O! ;)()! ;7#7-! ;*8*=-)(#7-! 32! *;*%&8#+-! &*+! $8#;;*! 6-! 7#'8-#! 6#-! U:#8-!

;:$$*;;-0#%*(7*! ;)()! ;7#7-! *;7+#77-! '8-! )7)8-7-! &*+! 8#! 6*7*+%-(#=-)(*! 6*88I*7KJ! B(!

6*77#'8-)5!&+*;;)! -!8#H)+#7)+-!6*88)!B.Q?!?@>!B.C!!CC!6-!?#&)!9+#(-7)8#! '8-! )7)8-7-!

0*(')()! 8*77-! ;*$)(6)! -! $+-7*+-! 6*,-(-7-! 6:+#(7*! -! j)+];/)&! B?RC! DB?RC5! 1232!p!

ag.>.GJ !

"#! 6*7*+%-(#=-)(*! 6*8! ;*;;)5! %#7:+-7K! *6! *7K! $)(;*(7*! 6-! )77*(*+*! ;7-%*! 6*88#!

;7+:77:+#! 6*88#! &)&)8#=-)(*! -(0*;7-'#7#J! >-;&*77)! #88#! ;7-%#! -(6-,,*+*(=-#7#! 6*88#!

H-)%#;;#! U:*;7#! ;:66-0-;-)(*! -(! $8#;;-! 6-! %#7:+-7K! *! 6I*7K! $)(;*(7*5! -(,#77-5! 6-!

0#8:7#+*! 8#! $#&#$-7K! 6-! +-(()0)! 6*88#! &)&)8#=-)(*! 6-! $)%&*(;#+*! 8I*,,*77)! 6*88*!

$#77:+*! $)%%*+$-#8-! D>*;-8-*(=#! 6*88#! &)&)8#=-)(*GJ! c#8*! $#+#77*+-;7-$#! P! 6-!

,)(6#%*(7#8*!-%&)+7#(=#!(*88*!;&*$-*!#!0-7#!H+*0*!$)%*!#$$-:'/*!*!;#+6-(*J!!

• F87+*! #88*! %*7)6)8)'-*!6-! $#%&-)(#%*(7)! *8*($#7*! ;)&+#5! ;)()! ;7#7-! +#$$)87-! *!

$)(;*+0#7-!̂!
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3G! *;*%&8#+-! 6-!!"#$%&'()* +",$%)(,-'&)!&*+! 8I#(#8-;-! 6*8! &)7*(=-#8*! +-&+)6:77-0)! *!

8I#&&8-$#=-)(*! 6-! 7*$(-$/*! -;7)8)'-$/*! ;:-! 7*;;:7-! ')(#6-$-! DN#-8S! *''! &+)6:$7-)(!

%*7/)65!NRTQGJ!B(!)'(-!$#77:+#!$)(7*(*(7*!8*!;:66*77*!;&*$-*!;)()!;7#7-!+#$$)87-!

Vf! *;*%&8#+-! &*+! ;&*$-*5! %-;:+#7-! *! &+)$*;;#7-! #! H)+6)5! *;7+#*(6)(*! 8*! ')(#6-!

,*%%-(-8-!*!$)(;*+0#(6)8*!-(!,)+%#8-(#!7#%&)(#7#!#8!32ql!!

1G! .8$:(-! $#%&-)(-! 6-!!"#$%&'()* +",$%)(,-'&)! *! .%$/("%* 0(',1%$/&) 5!2$%,1&$&)*

4$%,1&$&)!*!5+$'&,,(&)*6+$'&,,(&)!;)()!;7#7-!$)(;*+0#7-!%*6-#(7*!$)('*8#=-)(*!#!A

12r?5!&*+!8*!;:$$*;;-0*!#(#8-;-^!!

!  <#8:7#=-)(*!6*88#!6-*7#!%*6-#(7*!*;#%*!6*8!$)(7*(:7)!;7)%#$#8*l!!
!  &+*8-*0)! 6*8! %:;$)8)! 6)+;#8*! &*+! *,,*77:#+*! #(#8-;-! -;)7)&-$/*! 6-! .=)7)! *!

?#+H)(-)! #8! ,-(*! 6-! 0#8:7#+*! 8#! &);-=-)(*! 7+),-$#! *! 8*! ;)+'*(7-! #8-%*(7#+-!
:7-8-==#7*!6#88*!;:66*77*!;&*$-*J!!

ZJ!CAMPIONAMENTO	I	DATI	OCEANOGRAFICI! 

"k#$U:-;-=-)(*!6*-!6#7-!?cN!/#!+-':#+6#7)!;-#!8k#+*#!6*88#!&-#77#,)+%#!$)(7-(*(7#8*!(*88)!

C7+*77)!6-!C-$-8-#!*!;-#!8#!&#+7*!)$$-6*(7#8*!6*8!Q#+!B)(-)!!D9C.!3W!*!34G!&*+!:(!7)7#8*!6-!

3ZW! ;7#=-)(-! *! 8I#+*#! 6*88#! &-#77#,)+%#! 6-! Q#87#! D! 9C.! 3fG! $)(! 3V! ;7#=-)(-!D! ,-':+#!_5!

#88*'#7)!_GJ!!

!
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Y-':+#! _^! C7#=-)(-! ?cN! *! h)(')! _2! *,,*77:#7*! (*8! $)+;)! 6*88#! ?#%&#'(#! .($/*0#! 1234!
(*88*! #$U:*! Q#87*;-! D9C.! 3fG5! 6*88)! C7+*77)! 6-! C-$-8-#! D9C.! 3WG! *! 6*88)! B)(-)! )$$-6*(7#8*!
D9C.!34GJ!

 
!

B(!6*77#'8-)!!8#!%-;:+#=-)(*!6*-!&#+#%*7+-!,-;-$)A$/-%-$-!6*88#!$)8)((#!6I#$U:#!$)(!;)(6#!

%:87-&#+#%*7+-$#! CR.hB>N! %)6J! 4L33! &8:;J! "#! ;)(6#! %:87-&#+#%*7+-$#5! -%&-*'#7#! -(!

$)++-;&)(6*(=#!6*-!0*+7-$-!6*-!7+#(;*77-!#$:;7-$-5!P!;7#7#!$#8#7#!-(!%#+*!#!(#0*!,*+%#!6#8!

&)+7#8*!&);7)! ;:88#!&#+#7-#!6*;7+#!6*88I-%H#+$#=-)(*!$)(!0*++-$*88)!#!6)&&-)!7#%H:+)!*!

$#0)! -(! #$$-#-)! 6#!X!%%J!B! ;*(;)+-! $)88*'#7-! #8!?cN!+-8*0#0#()!&+*;;-)(*5!7*%&*+#7:+#!

D&+-%#+-)! *! ;*$)(6#+-)G5! $)(6:$-H-8-7K! D&+-%#+-)! *! ;*$)(6#+-)G5! ,8:)+*;$*(=#5! );;-'*()!

6-;$-)87)!D&+-%#+-)!*!;*$)(6#+-)G5!7+#;%-;;-)(*!6*88#!8:$*5!CT.>!*!T.>J!!

   
!

Y-':+#!f^!C)(6#!%:87-&#+#%*7+-$#!CR.hB>N!%)6J!4L33!&8:;!

!

!

!

!

!



IAS Ð CNR             CAMPAGNA OCEANOGRAFICA  Ancheva 2019            26 Luglio Ð  12 Agosto 2019 
 

 11  

_J!CAMPIONAMENTI	ITTIOPLANCTONICI		(BONGO	40)!!

!
?)%&8*;;-0#%*(7*!;)()!;7#7*!*;*':-7* !3ZW!;7#=-)(-!7+#!-8!?#(#8*!6-!C-$-8-#!*!-8!Q#+!B)(-)!*!

3V!!(*88#!&-#77#,)+%#!%#87*;*!D,-':+#! _5!#88*'#7)!_GJ!B!;:66*77-!$#%&-)(#%*(7-!;)()! ;7#7-!

*,,*77:#7-!; :! :(#! '+-'8-#! +*')8#+*! 6-! ;7#=-)(-! ;)0+-%&);7*! #-! 7+#(;*77-! #$:;7-$-! $)(! :(#!

6*(;-7K!%#''-)+*!(*88*!#+**!;)77)!$);7#!&*+!-8!&+*8-*0)!6-!8#+0*!6-!!"#$%&'()*+",$%)(,-'&)5!

(*$*;;#+-*!&*+!8I#&&8-$#=-)(*!6*8!Q*7)6)!6-!T+)6:=-)(*!6*88#!E)0#!DNRTQG!&*+!8#! ;7-%#!

6*88I#HH)(6#(=#!6*88#!&)&)8#=-)(*!6I#$$-:'/*J!B8!h)(')_2!P! :(!$#%&-)(#7)+*!$)%&);7)!

6#!6:*!+*7-(-!#$$)&&-#7-5!$)(!H)$$#!6-!6-#%*7+)!6-!_2!$%5!7*(:7-!6#!:(#!;7+:77:+#!6-!#$$-#-)!

#!6:*!#(*88-!*!6*&+*;;)+*!&*+!8#!;7#H-8-7K!6:+#(7*!-8!7+#-()J!"#!$#8#!6*8!h)(')_2!P!)H8-U:#!*!

0-*(*!*,,*77:#7#!6#88#!;:&*+,-$-*!;-()!#-!322!%!*!+-7)+()!-(!;:&*+,-$-*5!7+#-(#(6)8)!#6!:(#!

0*8)$-7K!$);7#(7*!6-!1! ()6-!$)(! :(I-($8-(#=-)(*!6*8!$#$)!6-!7+#-()!6-!$-+$#!_f! '+#6-J!N:*!

,8:;;-%*7+-! 9F! /#(()! &*+%*;;)! 6-! $)(7+)88#+*! -8! 0)8:%*! ,-87+#7)! *! 8I*,,-$-*(=#! 6*88#!

,-87+#=-)(*J!T*+!-8!hF@9F_2!8#!0*8)$-7K!6-!6-;$*;#!P!6-!2JVf!%L;!*!U:*88#!6-!+-;#8-7#!P!&#+-!#!

2JZZ!%L;J!B!$#%&-)(-!;)()!;7#7-!$)(;*+0#7-!-(!$)(7*(-7)+-!g#+7*88!6-!&)8-*7-8*(*!6#!122!%8!-(!

%)6)!;*&#+#7)!+-;&*77)!#!$-#;$:(#!H)$$#^!:(#!,-;;#7#!-(!,)+%#8-(#!(*:7+#8-==#7#!#8!_2q!5!*!

8I#87+#! $)('*8#7#! #!A12r?J! B! $#%&-)(-! +#$$)87-! $)(! -8! h)(')_2! ;)()! ;7#7-! -%&-*'#7-! &*+! 8)!

;7:6-)! 6*88#! &)&)8#=-)(-! =))&8#($7)(-$/*! &*+! 8*! #(#8-;-! 6*'8-! -;)7)&-! ;7#H-8-! 6-! #=)7)! *!
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ALLEGATO 1: ?))+6-(#7*!6*-!0*+7-$-!6*-!7+#(;*77-!#$:;7-$-!+*8#7-0-!#88#!?#%&#'(#!!!
.($/*0#! 1234J!@LF!9J!N#88#&)+7#J!C7+*77)!6-!C-$-8-#!*!B)(-)!":'8-)A.');7)!1234J  

 
 

Vertice	
transetto	

Longitudine	 Latitudine	 Long.	Dec.	 Lat.	Dec.	 Long.	(nm)	 Lat.	(nm)	 Transect	
Distance	
(nm)	

3! 31r31JV4Xk! ZVrf3JX_Zk! 31J13ZZ22! ZVJXW_2f2! 1519.697 729.322 C7#+7!
1! 33rffJ_XXk! ZVr3ZJfVVk! 33J41_X22! ZVJ11W1XZ! 1483.810 712.089 3A1! 39.810 

Z! 31r2_J_V4k! ZVr33J_VZk! 31J2V_Wf2! ZVJ34313V! 1480.929 721.040 1AZ! 9.403 

_! 31r13J3fVk! ZVr_XJfVWk! 31JZf1W3V! ZVJX24W22! 1515.700 737.644 ZA_! 38.532 

f ! 31r1WJW12k! ZVrZ4J311k! 31J__ZWWV! ZVJWf12ZZ! 1505.924 743.083 _Af ! 11.187 

W! 31r2VJf_Zk! ZWrfWJWW4k! 31J31fV3V! ZWJ4___XZ! 1466.146 724.091 f AW! 44.079 

V! 31r3WJ2_1k! ZWrfZJ2fWk! 31J1WVZWV! ZWJXX_1WV! 1461.830 732.552 WAV! 9.498 

X! 31rZ_JVZWk! ZVrZfJ3Z1k! 31JfVX4ZZ! ZVJfXffZZ! 1501.238 751.163 VAX! 43.582 

4! 31r_ZJW4Zk! ZVrZ1JVZ2k! 31JV1X13V! ZVJf_ff22! 1498.018 760.081 XA4! 9.481 

32! 31r1fJZ44k! ZWrf3J4X_k! 31J_1ZZ3V! ZWJXWW_22! 1459.916 741.867 4A32! 42.231 

33! 31rZfJ3W3k! ZWrf3JX13k! 31JfXW23V! ZWJXWZWXZ! 1458.843 751.586 32A33! 9.778 

33! 31rf ZJ12_k! ZVrZ1J142k! 31JXXWVZZ! ZVJfZX3WV! 1496.653 769.550 33A31! 41.860 

3Z! 3Zr23J3WVk! ZVr1VJXWZk! 3ZJ234_f2! ZVJ_W_ZXZ! 1491.539 777.478 31A3Z! 9.434 

3_! 31r_4Jf2Vk! ZVr23JWV1k! 31JX1f33V! ZVJ21VXWV! 1467.104 765.869 3ZA3_! 27.052 

3f ! 3Zr21JW3_k! ZVr3WJ2f_k! 3ZJ2_ZfWV! ZVJ1WVfWV! 1479.867 778.918 3_A3f ! 18.253 

3W! 3Zr2VJX33k! ZVr1VJWVVk! 3ZJ3Z23XZ! ZVJ_W31XZ! 1490.692 784.093 3f A3W! 11.998 

3V! 3Zr3ZJ33_k! ZVr1_JX_2k! 3ZJ13XfWV! ZVJ_3_222! 1487.390 789.372 3WA3V! 6.227 

3X! 3Zr2VJ414k! ZVr3ZJWV3k! 3ZJ3Z13f2! ZVJ11VXf2! 1477.013 784.210 3VA3X! 11.590 

34! 3Zr31JV4Wk! ZVr24JWXZk! 3ZJ13Z1WV! ZVJ3W3ZXZ! 1472.637 789.056 3XA34! 6.529 

12! 3Zr3XJ2_Wk! ZVr13J3VWk! 3ZJZ22VWV! ZVJZf14ZZ! 1483.318 794.283 34A12! 11.891 

13! 3Zr1ZJ_ZXk! ZVr3XJfZWk! 3ZJZ42WZZ! ZVJZ2X4ZZ! 1480.196 799.651 12A13! 6.210 

11! 3Zr3XJZ22k! ZVr2VJ_V1k! 3ZJZ2f222! ZVJ31_fZZ! 1469.929 794.536 13A11! 11.471 

1Z! 3Zr1ZJVZ3k! ZVr2_JVX2k! 3ZJZ4ff3V! ZVJ2V4WWV! 1466.758 799.943 11A1Z! 6.269 

1_! 3Zr1XJ42_k! ZVr3WJ2WZk! 3ZJ_X3VZZ! ZVJ1WVV3V! 1477.228 805.094 1ZA1_! 11.668 

1f ! 3ZrZ_J3WWk! ZVr3ZJ3ZZk! 3ZJfW4_ZZ! ZVJ13XXXZ! 1473.834 810.333 1_A1f ! 6.243 

1W! 3Zr14JZ1Vk! ZVr21J1XWk! 3ZJ_XXVXZ! ZVJ2ZX322! 1463.761 805.515 1f A1W! 11.166 

1V! 3ZrZ_JW_Xk! ZWrf4JX3fk! 3ZJfVV_WV! ZWJ44W43V! 1460.812 810.813 1WA1V! 6.063 

1X! 3ZrZ4J1X2k! ZVr24JXVWk! 3ZJWf_WWV! ZVJ3W_W22! 1470.135 815.425 1VA1X! 10.401 

14! 3Zr__JX23k! ZVr2VJf1Zk! 3ZJV_WWXZ! ZVJ31fZXZ! 1467.273 820.922 1XA14! 6.198 

Z2! 3Zr_2J1_fk! ZWrfVJfV1k! 3ZJWV2Vf2! ZWJ4f4fZZ! 1458.056 816.385 14AZ2! 10.273 

Z3! 3Zr_fJW1fk! ZWrffJ24Vk! 3ZJVW2_3V! ZWJ43X1XZ! 1455.094 821.742 Z2AZ3! 6.121 

Z1! 3Zrf2Jf_Zk! ZVr2fJWWZk! 3ZJX_1ZXZ! ZVJ24_ZXZ! 1464.865 826.639 Z3AZ1! 10.930 

ZZ! 3ZrfWJ_Z_k! ZVr2_J3Zfk! 3ZJ4_2fWV! ZVJ2WX43V! 1462.763 832.504 Z1AZZ! 6.231 

Z_! 3Zrf3J2X2k! ZWrf1JWXfk! 3ZJXf3ZZZ! ZWJXVX2XZ! 1452.183 827.173 ZZAZ_! 11.846 

Zf ! 3ZrfVJ_V1k! ZWrf1J1V3k! 3ZJ4fVXWV! ZWJXV33XZ! 1451.117 833.538 Z_AZf ! 6.453 

ZW! 3_r21JW34k! ZVr2ZJ1W1k! 3_J2_ZWf2! ZVJ2f_ZWV! 1461.263 838.663 ZfAZW! 11.367 

ZV! 3_r2XJW4fk! ZVr21J3_Wk! 3_J3__43V! ZVJ2ZfVWV! 1459.534 844.713 ZWAZV! 6.292 

ZX! 3_r2ZJVZ1k! ZWrf3J3_Zk! 3_J2W1122! ZWJXf1ZXZ! 1449.365 839.771 ZVAZX! 11.306 

Z4! 3_r24J2XWk! ZWr_XJWZ_k! 3_J3f3_ZZ! ZWJX32fWV! 1446.364 845.102 ZXAZ4! 6.118 
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Vertice	
transetto	

Longitudine	 Latitudine	 Long.	Dec.	 Lat.	Dec.	 Long.	(nm)	 Lat.	(nm)	 Transect	
Distance	
(nm)	

_2! 3_r3_JZWZk! ZVr22J31Zk! 3_J1Z4ZXZ! ZVJ2212f2! 1456.965 850.356 Z4A_2! 11.831 

_3! 3_r34J_f3k! ZWrfWJX2Wk! 3_JZ1_3XZ! ZWJ4_WVWV! 1453.199 855.422 _2A_3! 6.312 

_1! 3_r3_JVWXk! ZWr_WJ3ffk! 3_J1_W3ZZ! ZWJVW41f2! 1443.356 850.760 _3A_1! 10.892 

_Z! 3_r34J2X_k! ZWr_3JfWZk! 3_JZ3X2WV! ZWJW41V3V! 1438.439 855.057 _1A_Z! 6.530 

__! 3_r1ZJXfZk! ZWrf3J4W1k! 3_JZ4Vff2! ZWJXWW2ZZ! 1448.024 859.806 _ZA__! 10.697 

_f ! 3_r1XJ2Zfk! ZWr_WJW1Xk! 3_J_WV1f2! ZWJVVV3ZZ! 1442.398 863.970 __A_f ! 6.999 

_W! 3_r13JW21k! ZWrZ1JZ22k! 3_JZW22ZZ! ZWJfZXZZZ! 1429.180 857.564 _f A_W! 14.689 

_V! 3_r1fJXVZk! ZWr1VJ_X_k! 3_J_Z313V! ZWJ_fX2WV! 1424.053 861.817 _WA_V! 6.661 

_X! 3_rZZJWW3k! ZWr__Jf3Wk! 3_JfW323V! ZWJV_34ZZ! 1439.743 869.572 _VA_X! 17.502 

_4! 3_r_3JV1fk! ZWr_2JXfVk! 3_JW4f_3V! ZWJWX24f2! 1435.321 877.601 _XA_4! 9.167 

f2 ! 3_rZ_JZffk! ZWr1_J2XZk! 3_JfV1fXZ! ZWJ_23ZXZ! 1419.852 870.263 _4Af2 ! 17.121 

f3 ! 3_r_2JfWWk! ZWr13J2Z2k! 3_JWVW322! ZWJZf2f22! 1416.228 876.447 f2 Af3 ! 7.168 

f1 ! 3_rf1JVXXk! ZWr_2J__fk! 3_JXV4X22! ZWJWV_2XZ! 1433.711 888.618 f3 Af1 ! 21.302 

fZ ! 3fr 21J3Vfk! ZWrZXJfXXk! 3fJ2ZW1f2! ZWJW_Z3ZZ! 1430.875 897.965 f1 AfZ ! 9.768 

f_ ! 3_rf2J_VXk! ZWr3VJV31k! 3_JX_3Z22! ZWJ14f122! 1411.945 886.317 fZAf_ ! 22.226 

ff ! 3fr 23J3X1k! ZWr3WJ2fWk! 3fJ234V22! ZWJ1WVW22! 1409.178 896.976 f_ Aff ! 11.012 

fW! 3fr 2XJ43Wk! ZWrZZJ31Wk! 3fJ3_XW22! ZWJff1322! 1424.840 904.677 ff AfW! 17.453 

fV! 3fr33JZWZk! ZWr_3J1fWk! 3fJ3X4ZXZ! ZWJWXVW22! 1432.429 907.114 fWAfV! 7.970 

fX! 3fr34JW4fk! ZWrZVJfW2k! 3fJZ1X1f2! ZWJW1W222! 1427.916 915.411 fVAfX! 9.445 

f4 ! 3fr32J32_k! ZWr3ZJ_2_k! 3fJ3WX_22! ZWJ11Z_22! 1405.634 905.860 fXAf4 ! 24.243 

W1! 3fr 2XJVWXk! ZWr_ZJZ31k! 3fJ3_W3ZZ! ZWJV13XWV! 1434.709 904.530 !
WZ! 3fr3fJf3Vk! ZWr_WJZ34k! 3fJ1fXW3V! ZWJVV34XZ! 1436.855 911.251 W1AWZ! 7.055 

W_! 3fr 2XJ3_Wk! ZWr_4J2X4k! 3fJ3ZfVWV! ZWJX3X3f2! 1440.366 903.911 WZAW_! 8.137 

Wf! 3fr3 1J11Vk! ZWrf2JWf4k! 3fJ12ZVXZ! ZWJX__Z3V! 1441.424 907.974 W_AWf! 4.199 

WW! 3fr32JW1Vk! ZWrf_JWV4k! 3fJ3VV33V! ZWJ433Z3V! 1445.493 906.381 WfAWW! 4.370 

WV! 3fr3_J__1k! ZWrf_J4V1k! 3fJ1_2V22! ZWJ43W122! 1445.343 910.180 WWAWV! 3.802 

WX! 3fr3fJ341k! ZWrfVJX24k! 3fJ1fZ122! ZWJ4WZ_XZ! 1448.000 910.927 WVAWX! 2.760 

W4! 3fr12JW2_k! ZWrfVJZfZk! 3fJZ_Z_22! ZWJ4ffXXZ! 1446.940 916.316 WXAW4! 5.493 

V2! 3fr12J4Z3k! ZVr23J3WXk! 3fJZ_XXf2! ZVJ234_WV! 1450.589 916.642 W4AV2! 3.663 

V3! 3fr3XJ4fXk! ZVr2ZJf_Xk! 3fJZ3f4WV! ZVJ2f43ZZ! 1453.116 914.677 V2AV3! 3.201 

V1! 3fr34JZ21k! ZVr2VJ1X_k! 3fJZ13V22! ZVJ313_22! 1456.687 915.020 V3AV1! 3.587 

VZ! 3fr3_JXfZk! ZVr24JW34k! 3fJ1_Vff2! ZVJ3W2Z3V! 1459.456 910.589 V1AVZ! 5.225 

V_! 3fr3XJZ34k! ZVr3fJ331k! 3fJZ2fZ3V! ZVJ1f3XWV! 1464.366 914.041 VZAV_! 6.001 

Vf! 3fr31JVXfk! ZVr3VJXfXk! 3fJ13Z2XZ! ZVJ14VWZZ! 1467.660 908.530 V_AVf! 6.420 

VW! 3fr 2WJ4W_k! ZVr12JV_Vk! 3fJ33W2WV! ZVJZ_fVXZ! 1471.124 902.734 VfAVW! 6.753 

VV! 3fr32JWX3k! ZVr1ZJW2Xk! 3fJ3VX23V! ZVJZ4Z_WV! 1473.463 906.435 VWAVV! 4.378 

VX! 3fr 2WJW12k! ZVr1fJXf4k! 3fJ332ZZZ! ZVJ_Z24XZ! 1476.109 902.391 VVAVX! 4.833 

V4! 3fr32J31Vk! ZVr14J2_Xk! 3fJ3WXVXZ! ZVJ_X_3ZZ! 1478.789 905.883 VXAV4! 4.402 

X2! 3fr 2VJX_Xk! ZVrZ3J3Z3k! 3fJ3Z2X22! ZVJf3XXf2! 1481.067 903.614 V4AX2! 3.216 

 423Jf1Z 
!
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?))+6-(#7*!6*-!0*+7-$-!6*-!7+#(;*77-!#$:;7-$-!+*8#7-0-!#88#!?#%&#'(#!.($/* 0#!1234J!@LF!9J!
N#88#&)+7#J!.$U:*!Q#87*;-!p!.');7)!1234 . 

 

Vertice	
transetto	

Longitudine	 Latitudine	 Long.	Dec.	 Lat.	Dec.	 Long.	(nm)	 Lat.	(nm)	 Transect	
Distance	
(nm)	

Q1W! 3fr32J32_k! ZWr3ZJ_2_k! 3fJ3WX_2! ZWJ11Z_2! 1405.634 905.860 C7#+7!
Q13! 3_rffJ_Z_k! Zfr14JZZ_k! 3_J41Z42! ZfJ_XX42! 1364.567 891.252 M26-M21 43.588 

Q12! 3_r_1J4_Xk! ZfrZZJ3__k! 3_JV3fX2! ZfJff1_2 ! 1369.563 878.819 M21-M20 13.399 

Q3f ! 3fr 23J3X1k! ZWr3WJ2fWk! 3fJ234V2! ZWJ1WVW2! 1409.178 896.976 M20-M15 43.578 

Q32! 3_rf2J_VXk! ZWr3VJV31k! 3_JX_3Z2! ZWJ14f12! 1411.945 886.317 M15-M10 11.012 

QW! 3_rZ3JWf2k! Zfr_ZJ_3Wk! 3_Jf1Vf2! ZfJV1ZW2! 1380.694 867.569 M10-M6 36.444 

Qo! 3_rZVJ3W2k! ZfrfZJWW2k! 3_JW34ZW! ZfJX4_ZV! 1390.057 873.057 M6-Mx 10.853 

Qf ! 3_r1WJW4_k! Zfrf4JX12k! 3_J___42! ZfJ44V22! 1397.123 862.634 M6-M5 12.592 

QZ! 3_r_2JfWWk! ZWr13J2Z2k! 3_JWVW32! ZWJZf2f2! 1416.228 876.447 M5-M3 23.576 

! 34fJ2_3!
!
!
!
!
.""R9.cF! 1^! >*&)+7! 6-! $#8-H+#=-)(*! 6*-! 7+#;6:77)+-! ;&8-7! H*#%! 6*88I*$/);):(6*+! RgW2J!
R$/);:+0*S!.($/*0#!1234 . 

 

Siracusa	(Lat	37°	02.568	!	N,	Long	15°	17.457!	E)!

!
!
!
?#8-H+#=-)(*!6*8!7+#;6:77)+*!#!ZX!]i=!
!
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?#8-H+#=-)(*!6*8!7+#;6:77)+*!#!312!]i=!
 

 

 
 

 

?#8-H+#=-)(*!6*8!7+#;6:77)+*!#!122!]i= !
 

 

 


