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 !"##$%& '()%*'(+,'-& .'%/"0#%1"1 %2. 3.3. 4"5'%$*/(, 6"*+*6*-6"*60(7%5"#$%& 7($.+,1"1 

valyan@onu.edu.ua;  

3'#1%1.1 80%$+(!'-9 '(.$ «:/(+*'», ;%''%8"6, <('(!(, valyan@avalon-institute.org 

 

#<=>=4?=.  !"#$%"&! '$()*+"+'!(& ,+($-$ ()%.($%#()"!& / 0!#/!(#+0"&1 $#2$3!"+41 

5$"#$-6)%.+4, #)-%$"$*+0!%-+ ()7"$$8()7"&, +*!9# *!2-+: ()7*!( (>1 **) + -():"! 

0;/%#/+#!2<"& - +7*!"!"+4* %(!=&. >82)=)4 #/!(=$: ()-$/+"$:, $"+ .(!-()%"$ %$1()"49#%4 / 

+%-$.)!*$* %$%#$4"++. ?$('$';"-@+$")2<"&! $%$8!""$%#+ ()-$/+"& (=!'$(*)@++, ()7*!( 

.($2$-;2;*)) + !! A!$1+*+0!%-+: %$%#)/, ")(4=; % -$2+0!%#/!""&*+ .$-)7)#!24*+ + 

%#(;-#;($: %$$8B!%#/, .$7/$249# .($%2!3+/)#< +7*!"!"+! %(!=& /$ /(!*!"+ + .($%#()"%#/! 

[Yanko et al., 1999].  

C!A+$")2<"&! %#()#+A()'+0!%-+! %1!*& 5$"#$-6)%.+4, ()7()8$#)""&! .$ 

'$()*+"+'!()*, 8)7+(;9#%4 ") .(+%;#%#/++ $8B+1 '$(* / %+"1($""&1 %#()#+A()'+0!%-+1 

.$=()7=!2!"+41, + / 8$2<,!: %#!.!"+ – ") $8B!: .$%2!=$/)#!2<"$%#+ A!$2$A+0!%-+1 %$8&#+: + 

%$$#/!#%#/;9B+1 +* +7*!"!"+4* / '$()*+"+'!($/&1 -$*.2!-%)1. D#$ .$7/$24!# 

-$(!2+($/)#< *!3=; %$8$: %#()#+A()'+0!%-+! %1!*& 5$"#) + 6)%.+4, E(!=+7!*"$*$(<4, 

F#2)"#+-+, ) #)-3! /&.$2"+#< -$((!24@++ % )2<.+:%-$: ,-)2$:, +7$#$."&*+ %#)=+4*+, =24 

A$2$@!") – %$ %1!*$:  2+##)-E!(")"=!() [Yanko-Hombach et al., 2007, 2011, 2012, 2014]. 

3:@=A?:B ? 8=@6>?5:. ?)#!(+)2$* .$%2;3+2+ (!7;2<#)#& +7;0!"+4 8!"#$%"&1 

'$()*+"+'!( / 112 8!(!A$/&1 $8")3!"+41 5$"#$-6)%.+4, /-290)4 8$2<,+"%#/$ %#()#$#+.$/, 

) #)-3! / =$""&1 $#2$3!"+41 G!("$A$, 6)%.+:%-$A$, ?()*$("$A$, DA!:%-$A$ + H$%#$0"$-

E(!=+7!*"$*$(%-$A$ 8)%%!:"$/ .$ *!#$=+-!, $.+%)""$: / [I"-$, J($+@-)4, 1987; Yanko-

Hombach, 2007]. 5$2;0!"")4 +"'$(*)@+4 ;-$*.2!-#$/)") / K2!-#($""&: 8)"- =)""&1, 

-$#$(&: %$=!(3+# $.+%)"+! + K-$2$A+0!%-;9 1)()-#!(+%#+-; 165 /+=$/ + .$=/+=$/ 8!"#$%"&1 

'$()*+"+'!( % .$=($8"&*+ %/!=!"+4*+ .$ +1 %#()#+A()'+0!%-$*; .$2$3!"+9 / 

A!$2$A+0!%-+1 ()7(!7)1, ) #)-3! =)""&*+ .$ 2+#$2$A++, *$229%-)*, $%#()-$=)*, .)2+"$2$A++ 

+ )8%$29#"&* =)#+($/-)* [Yanko, 1990, 2007]. L24 $.(!=!2!"+4 %1$=%#/) '$()*+"+'!($/&1 

-$*.2!-%$/ + -$((!24@++ A$(+7$"#$/ *!3=; %$8$: +%.$2<7$/)" *!#$= M. 6)8+$,) [Cabiosh, 

1997], .$ -$#$($*; /&0+%2!"& .$-)7)#!2+ %1$=%#/) (6) + $8$A)B!"+4 ( ). 5(+ 6<0.707 

%1$=%#/$ $#%;#%#/;!#, 6=0.707–0.507 – %1$=%#/$ %2)8$!, 6= 0.506–>.207 – %(!="!!, 6>0.206 – 

%+2<"$!. N%2+ 6=0, #)-%$"& $="$A$ -$*.2!-%) .$2"$%#<9 /1$=4# / %$%#)/ =(;A$A$. N%2+  =60°, 

');") %+2<"$ $8$A)B!"),  =30° – $8!="!"), .($*!3;#$0"&! 7")0!"+4 %/+=!#!2<%#/;!# $ 

7)*!B!"++ /+=$/ $="$: ');"& /+=)*+ =(;A$:, ) ";2!/&! – $ .$2"$* %1$=%#/! %()/"+/)!*&1 

-$*.2!-%$/.  

$=CDBE@:@F ? >?G5DGG?H. H ()8$#! .(+"4#$ .$=()7=!2!"+! 0!#/!(#+0"$A$ .!(+$=) ") 

K$.2!:%#$@!" (1.8–0.78 *2" 2!#), "!$.2!:%#$@!" (0.78–0.01 *2" 2!#) + A$2$@!" (.$%2!="+! 10 

#&% 2). O()"+@) *!3=; K$.2!:%#$@!"$* + "!$.2!:%#$@!"$* .($/!=!") ") (;8!3! ?)#;4*)-

 (9"!% (0.78 *2" 2., +7$#$.")4 %#)=+4 19), -$#$(&: ;/!(!""$ .($%2!3+/)!#%4 / 6)%.+:%-$* + 

G!("$*$(%-$* (!A+$")1 / #9(-4"%-$* + / $%"$/)"++ 0);=+"%-$A$ A$(+7$"#$/, %$$#/!#%#/!""$, 

+ 1)()-#!(+7;!#%4 ")2+0+!* $8!="!""$A$ -$*.2!-%) '$()*+"+'!( % *)-%+*)2<"$ /&%$-+* 

%$=!(3)"+!* K$.2!:%#$@!"$/&1 (!2+-#$/. H";#(+ -/)(#!() A()"+@) *!3=; 

%#()#+A()'+0!%-+*+ .$=()7=!2!"+4*+ .($/!=!") .$ ")+8$2!! -(;."&* +7*!"!"+4* / %$%#)/! + 

%#(;-#;(! -$*.2!-%$/ '$()*+"+'!(. H 5$"#! – .$ %$=!(3)"+9 -)%.+:%-+1 '$(*, / #$* 0+%2! 

+ K$.2!:%#$@!"$/<1 (!2+-#$/: / ()""!* "!$.2!:%#$@!"! +1 %$$#/!#%#/!""$ 54% + 36%, ) 

%(!="!* I% + 11%, / .$7="!* – 3%, A$2$@!"! – 6% (/ =/;1 .$%2!="+1 K$.2!:%#$@!"$/&! 

(!2+-#& !=+"+0"&). H 6)%.++ – .$ ")2+0+9 K$.2!:%#$@!"$/&1 (!2+-#$/.  $2!! =($8"$! 

()%02!"!"+! 8)7+(;!#%4 ") *+A()@+$""$: .$%2!=$/)#!2<"$%#+ '$()*+"+'!($/&1 -$*.2!-%$/. 

H G!("$*$(%-$* (!A+$"! ;/!2+0!"+! 0+%2) %#(+-#!K/(+A)2+""&1 + .$2+A)2+""&1 '$(* 

$#/!0)!# #()"%A(!%%+/"&* K.$1)*, $2+A$A)2+""&1 + A$2K/(+A)2+""&1 – (!A(!%%+/"&*. H 

6)%.+:%-$* (!A+$"! +*!!# *!%#$ $8()#")4 -)(#+").  
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H 6)%.+:%-$* (!A+$"! /&=!249#%4 (%"+7; //!(1) ).,!($"%-+:, 8)-+"%-+: ("+3"+: + 

/!(1"+:), A9(A4"%-+:, 1)7)(%-+:, 1/)2&"%-+: ("+3"+: + /!(1"+:) + "$/$-)%.+:%-+: (A$2$@!") 

A$(+7$"#&. H G!("$*$(%-$* (!A+$"! – A;(+:%-+:, 0);=+"%-+: ("+3"+: + /!(1"+:), 

=(!/"!K/-%+"%-+: ("+3"+: + /!(1"+:), ;7;"2)(%-+: ("+3"+:, %(!="+: + /!(1"+:), 

-)()"A)#%-+:, #)(1)"-;#%-+:, "$/$K/-%+"%-+:, 0!("$*$(%-+: (=(!/"!- + "$/$0!("$*$(%-+:) 

(A$2$@!") A$(+7$"#&.  

F.,!($"%-+: -$*.2!-% '$()*+"+'!( $8")(;3+/)!# 7")0+#!2<"$! %1$=%#/$ % A;(+:%-+* 

(6 = 0.298), .$-%;#+, /#$($: – K#$ %+2<"$ $8!="P""&: )")2$A .!(/$A$, 0#$ .$7/$24!# 

.(!=.$2$3+#< %+"1($""$%#< $8$+1 A$(+7$"#$/ + ")2+0+! *+A()@++ ');"& +7 6)%.+4 / 5$"#. 

>6) -$*.2!-%) .(+;($0!"& - $#2$3!"+4* % $8()#"$: .$24("$%#<9 + %$$#/!#%#/;9# 0)%#+ 

7.$1+ ?)#;4*). O()"+@) *!3=; K$.2!:%#$@!"$* + ()""+* "!$.2!:%#$@!"$* / 6)%.+:%-$* 

(!A+$"! .($/$=+#%4 .$ .!(/$*; .$4/2!"+9 / ()7(!7)1 "!$.2!:%#$@!"$/&1 /+=$/ 4. brotzkajae, 

C. minuscula, M. fusca, -$#$(&! /%#(!0)9#%4 / -$*.2!-%! ")(4=; % *"$A$0+%2!""&*+ 

K$.2!:%#$@!"$/&*+ (!2+-#)*+ (:."9 gr. mariei, =. "9 gr.germenica, "! /&1$=4B+*+ 7) .(!=!2& 

"+3"!A$ "!$.2!:%#$@!"). H G!("$*$(%-$* (!A+$"! – .$ .$4/2!"+9 /+=$/ Psammosphaera s0., 

P. martkobi tschaudicus, :. novoeuxinica + =(. (/%!A$ 8 /+=$/), -$#$(&! /%#(!0)9#%4 / -$*.2!-%! 

%$/*!%#"$ % K$.2!:%#$@!"$/&*+ (!2+-#)*+.  

 )-+"%-+: -$*.2!-% ()7=!24!#%4 ") ()""!- + .$7="!8)-+"%-+: .$=-$.2!-%& / .$2"$* 

%$$#/!#%#/++ % ()7=!2!"+!* #$2B+ 8)-+"%-+1 $#=$3!"+: .$ 2+#$2$A+0!%-+* .(+7")-)* ") 

"+3"99 + /!(1"99. C)""!8)-+"%-+: .$=-$*.2!-% $8")(;3+/)!# /&%$-$! %1$=%#/$ (6 = 0.200) 

% ).,!($"%-+*, .$7/$244 A$/$(+#< $ .(!!*%#/!""$%#+ "!$.2!:%#$@!"$/$: ');"& '$()*+"+'!( 

$# K$.2!:%#$@!"$/$:. >" #)-3! $8")(;3+/)!# 7")0+#!2<"$! %1$=%#/$ (6=0.239) % 

()""!0);=+"%-+* -$*.2!-%$*, .(+0!* $"$ .$0#+ /=/$! /&,!, 0!* *!3=; ()""!0);=+"%-+* + 

A;(+:%-+* (6=0.438). D#$ %/+=!#!2<%#/;!# $ %+"1($""$%#+ ()""!8)-+"%-$A$ + 

()""!0);=+"%-$A$ -$*.2!-%$/ + .($+%1$3=!"++ -)%.+:%-+1 K2!*!"#$/ / 0);=+"%-$: ');"! $# 

()""!8)-+"%-$: / ;%2$/+41 #()"%A(!%%++ + +**+A()@++ +7 =(!/"!A$ 6)%.+4. J()"%A(!%%+/"&: 

.$=QP* ;($/"4 6)%.+4, -$#$($*; %$$#/!#%#/;!# (!A(!%%+4 / 5$"#! ("+7-+! 0+%2!""$%#+, 

=!A!"!()#+7* + -)(2+-$/$%#< ()-$/+") %/47&/)!#%4 ")*+ + 8$2<,+"%#/$* +%%2!=$/)#!2!: % 

A9"@!/%-+* $2!=!"!"+!*. H /!(1"!: 0)%#+ 0);=+"%-$A$ A$(+7$"#) .(+%;#%#/;!# 

%)*$%#$4#!2<"&: -)()=!"+7%-+: -$*.2!-%, -$#$(&: $8")(;3+/)!# -():"! "+7-$! %1$=%#/$ 

(6=0.416–0.701) %$ /%!*+ K$.2!:%#$@!"$/&*+ + ()""!"!$.2!:%#$@!"$/&*+ -$*.2!-%)*+. L24 

"!A$ 1)()-#!(!" ")+8$2!! /&%$-+: .$-)7)#!2< $8$A)B!"+4 ');"& ( =79º) 7) %0P# .$4/2!"+4 

7")0+#!2<"$A$ 0+%2), / $%"$/"$*, 1$2$="$/$="&1 %(!=+7!*"$*$(%-+1 /+=$/, +7-7) -$#$(&1 

-$*.2!-% .(!/()B)!#%4 +7 %$2$"$/)#$/$="$A$ 0);=+"%-$A$ / -)()=!"+7%-+: %$2$"$/)#$/$="$-

*$(%-$:. D#$ ;-)7&/)!# ") ")2+0+! %/47+ *!3=; E(!=+7!*"&* *$(!* + 5$"#$* / -$"@! 

()""!A$ "!$.2!:%#$@!") / %/47+ % .$7="!%+@+2+:%-$: #()"%A(!%%+!: / A9"@-*+"=!2!, 

$8;%2$/2!""$: "!7")0+#!2<"&* .$#!.2!"+!* -2+*)#), -$#$($! '+-%+(;!#%4 #)-3! / 

A2;8$-$/$="&1 $%)=-)1 GP("$A$ *$(4. G);=+"%-+: + 8)-+"%-+: A$(+7$"#&, /$7*$3"$, 

$#/!0)9# 7$"! .$ ")"$.2)"-#$"; Pseudoemiliana lacunosa.  

L24 %(!="!"!$.2!:%#$@!"$/&1 -$*.2!-%$/ '$()*+"+'!( 1)()-#!("$ %$-()B!"+! 

K$.2!:%#$@!"$/&1 (!2+-#$/, ) / G!("$*$(%-$* (!A+$"! – !BP + .$4/2!"+! 5 "$/&1 /+=$/, 

8$2<,+"%#/$ +7 -$#$(&1 7) .(!=!2& =(!/"!K/-%+"%-$A$ A$(+7$"#) "! /&1$=4#. E()/"!"+! 

=(!/"!K/-%+"%-$A$ + A9(A4"%-$A$ -$*.2!-%$/ .$-)7&/)!#, 0#$ /%! /+=& A9(A4"%-$A$ 

-$*.2!-%) /1$=4# / =(!/"!K/-%+"%-+:, ) "!-$#$(&! +7 "+1 (P. martkobi tsch(udicus + =(.) – / 

;7;"2)(%-+:. R)+8$2<,!! %1$=%#/$ (6=0) 1)()-#!("$ #$2<-$ =24 A9(A4"%-$A$ + 

()""!=(!/"!K/-%+"%-$A$ -$*.2!-%$/, / #$ /(!*4 -)- *!3=; ()""!- + .$7="!=(!/"!K/-%+"%-+* 

-$*.2!-%)*+ .$-)7)#!2< %1$=%#/) %(!="+: (6=0.458). S*!"<,!"+! %1$=%#/) .($+%1$=+# 7) %0!# 

+%0!7"$/!"+4 M. fusca + .$4/2!"+4 %+2<"$%$2$"$/)#$/$="&1 /+=$/ C. minuscula, T. aguajoi + 

%(!=+7!*"$*$(%-+1 P. dzemetinica + F. cf. atlanticum. E1$=%#/$ *!3=; =(!/"!K/-%+"%-+* + 

;7;"2)(%-+* % A9(A4"%-+* -$*.2!-%$* A$/$(+# $8 +1 $="$/$7()%#"$%#+. H %(!="!* 

"!$.2!:%#$@!"! +*!2$ *!%#$ =/;-()#"$! .$/&,!"+! ;($/"4 E(!=+7!*"$A$ *$(4 +, -)- 

%2!=%#/+!, =/;-()#")4 *+A()@+4 %(!=+7!*"$*$(%-$: ');"&: / -$"@! =(!/"!K/-%+"%-$A$ 

/(!*!"+ / %/47+ % *+"=!2<-(+%%-+* .$#!.2!"+!* -2+*)#) + / %(!="!;7;"2)(%-$!, .$-/+=+*$*;, 

%+"1($""$! +"#!((+%%-$*; %#)=+)2;. H $8$+1 %2;0)41 .$#!.2!"+! "!7")0+#!2<"$!: 

.)2!$7$$A!$A()'+0!%-+: #+. -$*.2!-%$/ $=+")-$/&: – 8$(!)2<"&: % /&%$-$- + 
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"+7-$8$(!)2<"&*+ K2!*!"#)*+ (A. perlucida, N. matagordanus). L(!/"!K/-%+"%-+: A$(+7$"#, .$-

/+=+*$*;, %+"1($"!" 7$"! Cephyrocapaa oceanic(, ) ;7;"2)(%-+: – "+7)* 7$"& Emiliania 

huxleyi. >8) A$(+7$"#) *$A;# 8&#< %$.$%#)/2!"& % .)2!$#+((!"$* E(!=+7!*"$*$(<4 – 

+7$#$."&*+ %#)=+4*+ 11–7.  

L24 /!(1"!"!$.2!:%#$@!"$/$A$ -)()"A)#%-$A$ -$*.2!-%) '$()*+"+'!( 1)()-#!("$ 

=$*+"+($/)"+! *$(%-+1 #!.2$298+/&1 /+=$/ % -(;."&*+ *)%%+/"&*+ ()-$/+")*+, 

.$7/$249B+*+ $@!"+#< %$2!"$%#< 8)%%!:") /&,! 30 ‰. 5$ ")2+0+9 '$(*, "! $8+#)9B+1 

"&"! / =)3! ")+8$2!! $%$2$"P""$: .(+8$%'$(%-$: 0)%#+ G!("$A$ *$(4, "$ 7)#$ ,+($-$ 

()%.($%#()"P""&1 / *$(41 E(!=+7!*"$*$(<4, 93"$: + #($.+0!%-$: F#2)"#+-!, 

.)2!$7$$A!$A()'+0!%-+: #+. -$*.2!-%) – ce/epo-%;8#($.+0!%-+:. 5$ 1)()-#!(; ');"& + % 

;0!#$* )8%$29#"&1 =)#+($/$- $" $#/!0)!# (+%%-/9(*%-$*; (*+-;2+"%-$*;) *!32!="+-$/<9. 

N%2+ +%1$=+#< +7 .(!=.$2$3!"+4, 0#$ (+#*+-) #()"%A(!%%+/"$-(!A(!%%+/"&1 -$2!8)"+: ;($/"4 

GP("$A$ + 6)%.+:%-$A$ *$(!: ")1$=+#%4 / .($#+/$')7!, /.$2"! 2$A+0"&* -)3!#%4 

%$.$%#)/2!"+! #()"%A(!%%+/"$A$ -)()"A)#%-$A$ A$(+7$"#) % (!A(!%%+/"&* 1)7)(%-+*. 

6)()"A)#%-+: A$(+7$"# %$.$%#)/24!#%4 % /!(1"!: .$2$/+"$$: 7$"& Emiliania huxleyi + 

+7$#$."$: %#)=+!: 5. 5$ ")2+0+9 $8B+1 /+=$/ '$()*+"+'!( / 0!("$*$(%-+1 + 

%(!=+7!*"$*$(%-+1 /!(1"!"!$.2!:%#$@!"$/&1 $#2$3!"+41 7=!%< =)3! /$7*$3") .(4*)4 

-$((!24@+4, / %/47+ % 0!* ()""+: -)()"A)# -$((!2+(;!#%4 % =;+($:, %(!="+: – % K/#+((!"$* 

((!=3+,!:), .$7="+: – % "!$#+((!"$* (,!88$:). J)(1)"-;#%-+: A$(+7$"# (%;($3%-+:) % 

/$7()%#$* 40–27 #. 2. BP $#/!0)!# %(!="!*;; "$/$K/-%+"%-+: – .$7="!*; /9(*; + +7$#$."$: 

%#)=++ 2. >" +*!!# %.$()=+0!%-$! ()%.($%#()"!"+! ") ="! G!("$A$ *$(4 A2;83! +7$8)#& -30 *. 

>8$A)B!" %$2$"$/)#$/$="&*+ /+=)*+ '$()*+"+'!(, .$7/$249B+*+ $@!"+#< %$2!"$%#< 

8)%%!:") .$(4=-) 11 ‰.  

5(4*)4 -$((!24@+4 .$7="!"!$.2!:%#$@!"$/&1 -$*.2!-%$/ 6)%.+4 + 5$"#) 

7)#(;="+#!2<"). R)+8$2!! %1$="& ()""!1/)2&"%-+: + .$7="!"$/$K/-%+"%-+: -$*.2!-%& 

(6=0.296), .$-)7&/)9B+! *+A()@+9 '$()*+"+'!( +7 6)%.+4 / 5$"# /$ /(!*4 

.$7="!"$/$K/-%+"%-$: #()"%A(!%%++. L!#)2<")4 %#()#+A()'+4 + (!-$"%#(;-@+4 

.)2!$A+=($2$A+0!%-$A$ (!3+*) "$/$K/-%+"%-$A$ + 0!("$*$(%-$A$ A$(+7$"#$/ % ;0!#$* "$/&1 

=)#+($/$- .(+/!=!") / [Mudie et al., 2014; Yanko-Hombach et al., 2007, 2011, 2012, 2014]. 

5$-)7)"$, 0#$ A$2$@!"$/)4 #()"%A(!%%+4 +*!!# /$7/()#"$-.$%#;.)#!2<"&: 1)()-#!(. E/47< %$ 

E(!=+7!*"&* *$(!* .$%#$4"")4, "$ $%2)8!/)9B)4 /$ /(!*4 (!A(!%%+/"&1 %.)=$/ + 

;%+2+/)9B)4%4 /$ /(!*4 #()"%A(!%%+/"&1 .$=QP*$/ ;($/"4 % *)-%+*;*$* / =3!*!#+"%-$! 

/(!*4. 5(+7")-+ -)#)%#($'+0!%-$A$ 7)#$.2!"+4 G!("$A$ *$(4 / ()""!* A$2$@!"! $#%;#%#/;9#.  

I:5BJK=4?=. H $8B!: %#()#+A()'+0!%-$: .$%2!=$/)#!2<"$%#+ .2!:%#$@!") 5$"#$-

6)%.+4 %$%#)/ ');"& *!"4!#%4 / %$$#/!#%#/++ % *+A()@+$""$--2+*)#+0!%-$: -$"@!.@+!:: / 

G!("$*$(%-$* (!A+$"! ")+8$2<,!! -$2+0!%#/!""$! + /+=$/$! ()7"$$8()7+! 1)()-#!("$ =24 

#()"%A(!%%+/"&1 ')7, %$$#/!#%#/;9B+1 *!32!="+-$/&* .$#!.2!"+4* -2+*)#) + $%$2$"!"+9, 

(!A(!%%+/"&! ')7& % $8!="P""$: ');"$: – .$1$2$=)"+4* + $.(!%"!"+9. H 6)%.+:%-$* *$(! – 

")$8$($#.  

C)8$#) 4/24!#%4 /-2)=$* / .($!-# IGCP 610 “From the Caspian to Mediterranean: 
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