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Opo = Odontochitina porifera, Pde = Psaligonyaulax deflandrei, Pint = Pervosphaeridium intervelum, Rri = )
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whitenessense, Wsp = Whitecliffia spinosa. Species events from the Trunch borehole that have been used as

events on the English Chalk Reference 513Ccarb curve are shown in bold and indicated by a red dashed line. M A Pe arC e et al 2020
Additional events on the English Chalk Reference §13Ccarb curve are derived from other sources (see the text O C O

for details).



-7 MecTorios10>KeH1E
= I  TI3YVYEeHHBIX pa3pe3oB
i CAaHTOHAa-KaMIIaHa

qqqqq

'“——'-"-E-"H )'ﬁﬁ;_-_._-_._a_-". ..I.I:_ldl
o '“”S;'L RN \ KMO 15 30 45
i

.,
__.-"u’;' ME'.:; I"I".ll 1
5//' T, A3oscKoe Mope
P Kpbim W ]
o O\ N

TR {

o b

MeonoCcHA

HeoreH
] MNaneoreH

N BepxHuid men

n E= HWHWH Men
UepHoe Mope [+« | Tpuac-topa
BepxHigH H -
KBapTep HHHD{HHH Hylflpbgﬁ
I [laneouex % Ef;:ﬁm.? I-TEE;DDH MecTononoxeHue
BepxHuM - H3YYEHHEIX
£ canToH - o] HkhAg wpa pa3pe3or
MAICTDHXT ] HUKHMIA MED




MecTtoriosioxxeHue paspesa
CaHTOHa-KaMIIaHa
r. AmaH-KeIp

Esnatopus

CeBacTtononb




HWDKHEKAMMAHCKUA

XVlat XVla2 XVia3 XVIb | XVie | Xvid [Maukn |
i ; it}

BEPXHECAHTOHC KW

Paspes Kyapuno-2

®oro E.10.bapabomkuna




sydsowouhjed wng

saJods ‘uajjod wng _

oebje usalb 'sipas sepaoul WNG "

syshooulp wng

oebje usalb |
salodg |
uajjod wiadsoibuy |

uajjod wiadsouwAb seyooesiq w

Ee.fo eawouy |

eun| wniuipojiepm |
ejRjUspU) BljeluBOBjeled |
wnueu wnipuseydsoxijold |
wnjenbud wnuposald |
wnjejouls wnipuseydsonad |
‘ds eseeydsoueiquely |

“ds wnuipiBedw) |

sayoiaina o eiseydseoeneg |
‘ds eseeydseiuouas |
esoonuan eyskoopueqe |
wneje wnibAseydouig |
asejnbaui wniuposoly |
£91UBB0 BJBJIU0I0D |
eigjnwel esaeydsowoydy |
ejejnuedwed ejjeiuopo) |

“ds wnjuipudoiqu) |

ejenosado euniyaoluopo |

ejjauib elpixAdouobu) |

BAUEJSED WN(UIPOYILL |
(eipuseydsoia 6 xa) @ 1opul us |
asenone wnipuseydsoisial) |

wipliaqes| |

wnjeansas wnipuseydsoyousiy |
19jym wnjuipojewoy |

ngege wniuwAbiuig |

“ds eibuluue) |

IHO-2

“ds ey@iBuejeyn
nIssaua)iym eseeydseluouag |
ejejoA eseeydsieaing |
“dsqns el 1 0 |
‘ds wnuipoaydy |
“ds epeueuRIqWIN |
("ds snwwny 46 x8) v }apul uag |
oeydsoseleH |
“ds wnipuseydsossieH |
ejebinoe) eawold |
“ds wnipuseydsojey |
1P 4 |
wnsabouny) wniupeneey |

“ e et e e

asuaeona wnjuwAiBosiy |

wnuiesea wniuwiboulq |
wnjeuiwnoe wniuwiBou

ds wnuwABouiqg |

EJS00 BUNIYOOIUOPO |

©10NPIP BUIYOOOPO |

wnuolles sisdolupoydufyy |

esoulds eypaiym |

S9p|ONIeIR0 SNOSeuaX |

“ds snoseuay |

wnoujewwAse wnipuseydsejene) |

103A8 50 wniuipoIAgL |

seuew-snuod esaeydsingngs |

121pueyep wnjuipoaidy |

einosqo sisdoseeydsoyouisAy |

“ds wnipuseydsoyoox3 |

wnpyiq wnipuseydsoyoox3 |

sajwbeiyd wnipuseydsoyoox3 |

“ds wnipuseydsojnaing |

)
-
=
s
-z
a9
>
-
28
S
al

wmeainyibuo; wnipuseydsonoing

1IUOS|IM XE|NEJUedY "

ebiu ejaibueieyn
ewissnip efaibueleyd |

dnoib wnpionjjad-wniqe|B wniuipijaqes|

‘dds sajuapuidg
ejed ejshoenory |
1 I

ejesowolb elbuiuue)
esnjoud o eJeeydseiuouag |
wnjejnonuap wniuwABoulq |
eououss euluuey [
uaAy|00 eibuiuue) |
o|ibey wnipisse) 6 xa |

LoMnoHnT
1SONSLUWOY
godu
edog1o uHaodL

EXHOLION
BEXOBhMIOLOLM|( |

TH. 3184

Kyapwro - 2




S== o
E== ANEBPUTUCTLIE M3BECTHAKM S AkcyOepe (3168)
[ MaBecTHAKM (NaKCTOHBI) E
W3BECTKOBbIE MMUHBI 3| MBN T
(MaacToyHbI) 21 L L I 9
g== AnNEBPHUTHCTHIE 3
MEeprenwu 304 8
E=7=1 MMHHMCThIE MEPTENK g3
=5 (Maf-BaKc TOYHbI) 3 -B7
] Meprenu (BakcToyHb) 284 -68
v Xapo- W codTrpayHabl 27: -85
~memn 3P03MOHHBIE TPAHWLBI 26 3 4
soiiwsdy, CTUNONATI 253 -63
3 -62
& Py KoHKkpeuwm nupura 243
©OCCUMNAM 233 ﬂA
: E 59
@  Parapuzosia 23< o
=~  Actinocamax 913 S -58
) 10 57
@&  Marsupites 203 E 6
@ [yomwm 193 E 55
—  [BycTBOpKM 183 < 54
Z= [pM3matieckuii 1_',.:5 w 53
CNORA MHOLIEPaMOB 3 § 52
NXHO®OCCUNAK 163 &1
<. Chondrites 15 T 50
f  Teichichnus 14 3 49
== Taenidium 1325 48
= Planolites 123 47
—=—= Palaeophycus y 3 .
>z Pilichnus m:é 45
.. Thalassinoides o3 44
&y  Zoophycos B_ 43
F—
Heonpenenuman =l 41,42
2 esciouan B 'l 19—
oHOTypOauma E_; % 3
OBPA3LILI iT 38
10
MHTEPBAN, B KOTODOM M3Y4YeH 54 §‘g
HepacTBOPHMMBIM OCTaTOK —; T
Kp18-3/0 WnMhe, NOKazaHHke 441 -3 30 9a
e HaTaon. 1 3—% 8 LT ggi
20 Homepa oBpasuos iT -27 264
(HOMEDa TOMEK YEAZAHbI 25 . E,E jﬁ
B Ha3BaHWM pa3pe3cs) ElN 53
E Q| B
B 1E m pigam 21 £y
m 03HK] siprzan 20 qop




dowonnuey ewnko

douo 1 1snauku ewno )

houoodotoa xKHaueE ‘801oHNERdy mssﬁ%

LOUTIOHMT NS

a1aHaUBE

100 200 300 400

20 40 20

100 200 300 400

enauauy

20

radous

enauau sendAid:

XISHHOWSI0UOJ BNIUISL segoNmanAaY
s1sfooulp pabewep

Que|IA WNUIPUBY 10

“ds

euidsng eiuuesold
“ds wnipL a

e 510

wnsseso jo wniuipoaidy
P \ o

xoso) eluuBIOLY
esajod eun 0

“ds )

lle]

eajuouss elbuuED

20

uaxeq
P

efyo eowosy
essyinuwes

1enum wniu o

ds eyl >

BONPIP BUNILIIUOPO

esouids eypaIUM

sepew-spuod eseeydsinang
elepA o)

£0JUBA00 BIBIUCIOD

“ds ejleunedsoselq

SaYoIBING “Jo
“ds o

s o

aubey wnipissen 6 xo
“ds eipu 1

y-Jlepe

USpIRMPD wnyuy

uadoiqu)
eudsng eluuasosy

C

nuos|m

eJeInORE WNIpuaeYdsOIsIa))
wnjewwe wnipL 0

S

ejebinoe) eowwoly
“ds

ds

“ds snoseuay

asuaeona

wnouigis wnjuwABouiq
I a

UaIpIaA wnipuseydsoseleH

wnayan

nuos|im xeineAuoBluesquapy

wniuipououskypnesd wnipuseydsoniad
wnjeus wnupwiq

WNIUNSIP WNIUIPOINAMD

“ds s

mina

WNWIBOIOIW WNUIPIOGES|

P
<
&%
&S
-
%
A
-l

.esouids, "yQ ‘nwnuew ‘o eyjell 0

“dds

20 40 60 80 20

ds m_omﬁmm_comow
“ds ¢

wneosnyibuo; wnipueeydsonaing

esnnosd

20 40

20 40 60

“ds

N o
ds eibuuue)

e1eiowol6 eibuuue)

wnpyq wnipuseydsoyoox3
1ospuByep

20 40 60

-ds a

20

wmeujwnoe wnjuwiBouiq

©IEISOD BUNIYIIUOPO

ejejnonai ejbujuuen |

LOMNOHMYS I90NSLILUINOY

godu edog1o uHeodL

8 2 < 3 9

W 'aL00HmOW

wihel

Axcy-flepe
T.H. 3168

izoss

IAX [ Pl

n
B [ aix ] 3]

1oedeog

EHEUWEN OJOHXWH 9108k BiHxdea

eHeumex | eHOLHED Ueadaswi isHhAHedIou |




q120HdELUoL |
™y

LA NS AT N
|

HWxmeU Tou
MHkE

o9 | £IVOg ovad
®U | esooujueA |9 eole 9
19191 oHNTT vl v
arLon B LN
rLlon

(W) 9.L90HMOp &

I''H.

HOLMHEULUOHEH

qLooHdBUOL

19heedgo a19H
-LUHIeROaLe|| |

9)

™~ e
WakREL TOU
‘WAkEL W

®9 109 ENDI | THOT

oU BjBA8[e BJIUBIUNIJOQO|L) eoujewiAse ellauLeIqg
19 1o1unoHn{T

|
&
H
]
&
P,

)|
Ajtexcannposornt, J1.®D. Konaesny, [T.A. Ilpommson, VI.I1. PabGosa

.4
&

Hannsle A IO. I'yxxukosa, E.IO. bapabomkmnaa, M.A. Ycraosomn,

(v

Ky

HOLYHELLOHEH €Lon

(w) aL00HmO K m_ -




8
Absolute abundance
5 B ;
| 2§ Trunch (Norfolk) palynomorphs per gram (x10%)  English Chalk reference |
i%833s 8 25 30 2 4 6 8 2 25 s Fafs
T T T 1T T T T 1T T T T 1 3R &% : _ _ _ - _ - I N _
8 Summary of Early Campanian bioevents. Aio=Alterbidinium ioannidesii, Cma=Chatangiella
3| i manumii, Cut= haeropsis utinensis, Kre=Kleithriasphaeridium readei, Rs
: saliorum, Sca=Scriniodinium campanula, Smu=Spiniferites multispinulus, Srm=:
H . £ subsp. maendriformis, Twh=Trimuridinium whitenessense, Wsp hitecliffia spinosa. Species events
g - g g| LS from the Trunch borehole that have been used as events on the nglish Chalk Reference §13Ccarb
als [ . . . ays - . —~
E|2 Wells Marl piigta | E[R PAIy curve are shown in bold and indicated by a red dashed line. Additional events on the English Chalk
Q|8 (S|2 Reference 813Ccarb curve are derived from other sources (see the text for details)
HE HE
Sl ISl 000 smieew) TN oo RN t|d
: a
2 4 84.0 Ea
Santonian/Campanian E o, ﬁ.'ﬁ
=% %" Axkcy-flepe = o R
s o o E0a
=T Boundary, Event A m e TH. 3168 g2 8 §o°
i |8 g 68§ 253
HE HoE g |, o E2 g £EE&
g e sl8 |85 7 3 3= EZ30
HE H@[3| ] oues Gl feglst|le & Se g 528
) B il ] = £ £
S . | [s]e] 38 glcizelEE|3, & £E =@ 285
¢ @ 2 |c&8% = ° 63 @620
L 1 1 1 1L 1 1 | 1L L I 1 | & %85 & ES .&xggo__;
813C esveos) 2 25 30 2 4 6 8 §BCweos 25 3 s @ 2% o8¢ T O
| O ]
S 25, 5 g3@
) Cowm oe 8
M.A. Pearce et al. (2020 e e [E23 | 8| Z5E
T ° England 503 3 Z8E
(Pearce, 2010; Pearce et al, 2020) QS i §<r 2
504 .8 = S|-66 G ® é
S| T < Og o
ze 64 8
- . . < E
2 Whitecliff, Isle of Wight, o2
s England 100 4 .g 62| o % 3 N
g (Prince et al., 1999) S | e o 62 @
g3 5| 5 L Fela|| (82| E||gE
> =) 2 | = O
o §3 5 LAD A wilsonii, W. spinosa | € = c| € % 8
&858% -y in Pepperbox Marls S = B 5 g o L
= (Gonioteuthis quadrata) 150 o G o ‘E - g _'g
A = S 156! 3}
£ ¥ LAD F. ferox ) 3 g 2 § K] £ 2
o jLAD R. truncigerum Foreness Point, Kent, 5 o | g S| 3 =
MES England I [0} E |54 @ |5 © =
s S. protrusa . T o s O| = %}
S v " (Prince et al., 2008) =z S e S| & ) £
E- LAD S. longifurcatum 200 | = ol iz s
HHE T = — %2 5 L= a ]
=|Z|3 I x S w | O ] o
3|¥|2 [ VLAD S. echinoideum 2 z [ g
QO o
= @ &= ";, KyapwHo - 2 IS & =lis &
& [ yLAD X. perforatus ol 8 =l S TH. 3184 2 2 $ o
Ol = 250 IR 35 ] S 48| e
= u_a_rml_lm_: ] 2| o g8 |- |3 s 02 E =8
5 U.anglicus A V[ s 5 \E é 5|5 2 2 2 £ ] &
SlEels 5| = jo] © =] I
S Marsupites | g Zlsg Eg o 5 £ E g s[4
> 3 SIC|Z°[ZE|8s _ = @ .2 2
=ls =4 ] o |Ie= £E® = £ = 5 ©
< x a = S .9 ¢ E I— 44
2y ®oF .8 a< 35
H 8 8288 g0a asz2 2
2 M. testudinarius A| 'S ,30%5%9 wg‘é'_g e
g | A FAD W. spinosa z o|8[ us | £ o £958,8 2S 53 vz |
] a s <] @ S 78800 c S E g - ]
I o M. laevigatus Al @ i Elag| E o = s3> 8 EQ o235 T
3 |s|e )  M.lsevigatus Al 3 RAD S. pontis-mariae 1158 § |= e 58| € CETL G0 E £6832
z £|S | ARAD A. pontis-mariae FO S. macroreticulata 350 & Sl E |E § ESS 3 E §E EBER 2 £¢ -% TE g B
8 ) 13 [TE2aRcws | T 583 8 = x
18|28 | arao P inenelum =13 8258812 388382 885863845 5% s
3| 3 TS " o p o 95 o hs [
S| wi= 0 — .9 =
£ [ st 3 é ElE2 E% SE®LD S[g}-2e[mAA
O O|l~| © S EGE e E= = ®» T % -
3 4004 | Elg] 2 533585 P PSa N
c x|O s =8 08 K £ o o g |
£ " 4 o8 c & 'E_ T 3 3 c = @
35 Cokf 30H No podbay S M SEggmv‘E 2 gf
! £ e B iehe
_AFAD P. monasteriense BI - Belemnella lanceolata; s x|x| Mo §00>2 s 31 £8 Xiif— 20
__—JFAD R. trucigerum G. quadrata - Gonioteuthis quadrata; z ° £0 gg @ 2E
M. coranguinum- Micraster coranguinum £ | S |x% o S et s| 238
Mc - Micraster cortestudinariuum; e 2|8 Sp ws3l X | 2O
MI - Mytiloides labiatus; g (@ g2 [ T
Mt - Marsupites testudinarius; & 8_"*.‘ EQ
i : gl Tl s
Sp - Sternotaxis plana; = by
Tl - Terebratulina lata; W W g 5
Us - Uintacrinus socialis; Cariou £ <)
L& =2
s 2
5 o
7]
(&




2
c
o |08 8
o s8 i€
= @ §§ Nannofossil events Planktonic foraminifera events Bentic foraminifera events Dinocyst distribution | 2.
et
Outcrop 3128 = A o
m =i — A gracilis, 2 T
; = 32 56 Uniplanarius A Globotruncata falsostuarti/ Neoflabelina asema S -
S 3A § % CcC22 trifidus Globotruncanella havanensis S ‘g
o g L ®
= g 4 A Heterohelix sphaeralis ‘§ © 3 g.
= S £ #
O
‘8 £§ S 8
= i S 3 g —
} Globotruncana morozovae 25 (s} o
-8 c a 3 e
- R 4 doxced leyi g >
- 10 & } Globotruncata ventricosa/ A Loxostomum eleyi < T T T T T L—
- 10A E g' Contusotruncata plummerae ;‘;
-1 |38 g
SRLE :
[ o [CC21- S
o - 131 2jcce R © s |c
% - 14 > -, 5 S g g
2 e et HE
© - 16 : > ) €le
(&) - 17 T2 g < s
- 18 : g £ S ©
3 & ]
- 19 Martasterites = O © )
- 20 c * furcatus 8 % § %
S3 ; = M -
-2 8 2 & | Pseudogavelinella o
- 22 ] Br. S clementiana ©
- 23 £ p. constricta gh*) s Ks) 8’
23| 8 |ccrs| 4 q:g 4 G 3 -
. Xy Rugoglobigerina 3 . oE888
-6 9 P, — rugosa a $ERITEE
3 . 2308<3
- 27 5 Reinhardtites ) ggEE83§ 1S
- 28 levis Globotruncanita elevata/, § 2FE2L g2
oo 4 Broinsonia 4 stuartiformis 7 S 2055
5 50 parca parca S E 5 é § % £
. 3 7 5 = =
™~
-3 1= § 1 Dicarinella c?(:cavata/ S | St.aff. pommerana, 28 g = s 3 §-§ )
-3 |3 c asymetrica g G. pertusa £5 £§88¢ 5 S ?
-33 |§& 8 g| 4 ,G. costulata en | B2 o258
-3 [EE S A G| ¢ TES8NF
- 35 % ® | CC17 Q 5 . s. stelligefa/ S & Pl >
R |lwo " Ss— 4r stelligera, ooine ehaliss: kS 7
il Globotruncata linneiana/, o€ 7gracilis glpeilisS 3
-37 |66 “A» _bulloides 3% ‘ g s s
- (B2 - £ 38| & 9
° -39 |24 4 large multi-chambered 8 Stensioeina perfecta 3L
| - 40 Marginotruncata a A < @
- 41 % Q

Santonian |

—_— 11 =—=- single
et o= T LTSN T equen

Ovechkina et al., in print




Western
Interior
mmonoids

Epoch/Age

Planktonic
(Stage) i

foraminifera

Chro A

Gansserina
Sis gansseri
2
3 Baculites jenseni | "Inoceramu Glob
Baculites reesidei oblongus ;) ,,;,‘,',}L'-';;'a

Bacuiites cunealus
B. compressus

Baculites el

Globotruncanella
havanensis

u
|
Exiteloc. jenneyi
nebrascense
Baculites scotti
len
Baculites reduncus
. Contusotruncannal
Campanian Baculie: plummerae
gregoryen
M
c33
Bac. perplexus to
Bac. obtusus
zones
Bac. Sp. (weak fank rbs) az =
elevata
Cataceramus
batticus
ESSS noceramus
@nsis.
caa L
b
undulatoplicalus|

Seaphites leei Il
Sphe
Desmoscaphites | Iundbrecke
bassleri to
Clioscaphites
C.
C.

vermiformis
(4 zones)

[_C. cordiformis |

.o Lt
Santonian

Dicarinella
asymetrica

g{ Broinsonis

Ogg, Hinnov, in Geologic Time scale , 2012

Calcareous Nannofossils

Outcrop 3128

Tranolithus
phaceiosts

Uniplanarius
sissinghii

Cerafolithoides aculeus

Misceomarginatus
pleniporus

Marthasterites

ia
parca furcatus

Arkhangelskiella
cymbiformis

Calculites abscurus

Lugianorhabdus
cayauxil h
Lithastrinus

Santonian

Substage

Upper Santonian/

Lower Campanian

Lower Campanian

cc18

Q
2
3

Nannofossil events

Uniplanarius
trifidus

Martasterites
furcatus

Br.
p. constricta YA
q:.}
Reinhardtites

Broinsonia
parca parca

Planktonic foraminifera events

Globotruncata falsostuarti/
lobotruncanella havanensis

Heterohelix sphaeralis

Globotruncana morozovae

Globotruncata ventricosa/
Contusotruncata plummerae

Rugoglobigerina
rugos:

Globotruncanita elevata/,
stuartiformis

Dicarinella concavata/
asymetrica

Globotruncata linneianal,

bulloides

large multi-chambered
Marginotruncata

E=l==IE  RESERAREEE  Eiank

Gl. ventricosa /

Globotruncanita elevata /

Dicarinella concavata /

C. plummerae

stuartiformis

asymetrica

Koppessins paspesa Agad-RKeip ¢ MCHI (2012)

Bentic foraminifera events

A. gracilis,
[eoflabel

Loxostomum eleyi

Pseudogavelinella
clementiana

ff.
G. pertusa
G. costulata

P. stelligera,

-11 F————i single
-12 +—— frequent
om

| Angulogavelinella gracilis

Pseudogavelinella clementiana

Stensioeina;

Dinocyst distribution

Rt s Sy
cf. Areoligera Coronata Immmmmmmmmmmmmmmmm——i

Thalasiphora? SpiNOSa bt m mmmm e e
haera pontis-mariae  —es)

Surculosphaeridium longifurcatum
Senoniasphaera Protusa  im——— e e e e e e e e e e e e e e e e e e ]

Raetiadinium truncigerum ——————=m—mmmmm e e ef
Senoniasphaera rotundats  we——— e e e e e ]

Pervosphaeridium monasteriense F———=—m—mmmmmmmmm ey

Ovechkina et al., in print

age by dinocys{

upper campanian

lower campanian



L]

4

Amye

[ NeTonores

KM NaHd

—o
—O
—0O

:E-L‘:— KMNOERIE TMWHE

:D

100

70

30

KYIOPVHO-1

Sk

s,



=

setie w6
sasods |

)

wolIod wsadsobue m
uojiod wsadsouwS anpadeu |
wenod wsadsouwsB saypoesig |

s

siskooup pabewep *
e@iawo sbuuueD |
esnql gefieibueieyd |

su0obuo wniuwABouq |
‘sepwBesud wnipuseydsoyoox3 |
warejouts wnipyaeydsouord |
wnwerEsaLeA wiipLeRudsoAuE |
ds voUbassowwsiH |

wnnpes unpuoor 5 |
wnudspisnbue 4> wnuipids |

‘euidsoqay ‘dsans eSO BIBU0I)
wnsojnuesB0iom wnkaukBoy)

‘ds wnipuseydsoyaursi |
wnexdoxd wipyoEwsoUISAH |
wnigerd wnwipages) |
Seupoueiuod 5 wiupiGeduw| |
ds eppuseudsoinassed |

‘ds easeudsonewAg |
whnBiqwe wnwiplisdeq w
esedoni o ejeusdsoiod |
ds euvues |

£y

oA WA
wnEronuap wikwiBouq
5 wnipuaEUdsIIIH |
eeq wawipyeqes) |
sninasog ewuesots |

B

wneo o wniupasouedd |

esoonusn exsoopusaen
o e |

BuLoypI0d WiipuBEYdsOsRaH |
ERUop BRI |
wigeA Wipudeydsonag

%

[re—
eaueses wiiupowuy
Eaosi Bauald |

2 T 1 e T T o e e o e e o b b b e e b b e

ry

ex0udousuuy euy
e wiipuseydsoysox3 |

)

[N —— |
esouds eyspai |

epnetu 1 wnuwAbuALy |
sevew-squod esseydsiians |

™

)

wniesodusuab unpuaeydssEy m

sopoqeisa sroseu |

“ds eJaeudsOURIQW:
were wnikiaidouiq

e3 Kyapnao-1

suUoENG WalULWABOSIY
Sesa08e oSN |
wipOwaLIsKupNasd wnipuaeudsonsd |
mosiw xepneAuoBveqwal |

ds wnuipeges|
Eieyoddy esseudsoyuiny |
wnieninoes wnipueeudsouaUIskH |
winioges sisdowipowukiag f
11500 BUINOTIUOPO |
LS00 EIHUOIOD

‘s epuseudsomn |

ejod suipoopo f
w90l WPRaqES]

WNUSH WNIPO)

IBIGN WNIPUDEUISOIONIH

@8 wuIpoopO |

seueine ' eseeudsedereq |

18pu) usb |

“d5

weuwnoR WnuwABouG F
wepepiiod svwesequaN |
wrienBur wnuipasid f
winuBew o wrvupgeqesi |

™

e — |
ey wnipissen 4 ¥ |

upueyap wnupoaidy |
wneswoixe ' whispuadaiqud b
#ejnasado euojuop
wnsoue) wnpusBydsowaILET |
“ds whpuseydsouoox3 |

wpia wnipuseudsoyIOx3

‘ds woipsnuas |

wajnwe) eseydsowowy f

dds soweyuidg

20 40 20 40 60 80 100

aigeInw ¢eiskouoies
wnjenunybuo wipuseydsonaing |

e A
moeLuNO
‘godu
edog1o HBOdK

KyapuHo -1
TH. 3169




eueljiwae eyskooseurjuop
9Z)oM SNoseusy
WNIONPaJ WNjuIp|uod|g 2
enfys eawosy

wnjesodiujwab wnpuseydsisie]
ase|A wniupiuey 6 xa
esoydouswiy euyio
wmoadsns wnuiposAyyag
Sap|ONeIad SNoseuay
esoulds eiI9aIuUM

BeaInsew ¢ Wnipuseydsoyooxy —S—]

HUOS]IM XBINBYIUBDY = et

saplouosnju; esoydoyorysAyoaeed
NUOS|IM XBINBAUOBUBIQUIBJY =]
e3eJodAY BIARYASOYUIN ] = e et

wnuoljes sisdoluipoyoukyy

1spueyep wnjuiposidy

T.H. 3169

Kyaputo - 1

HEUWEN UHHEEOU

KyapuHo - 2

Trunch borehole,
England

(Pearce, 2010; Pearce et al, 2020)
2
3
©
=

50

[ yposwu Ges nanuromopdy

Z wnjelys wnipiuig -
wnJeBouUNs WNUIPERIRY =

jonosnyuj eioydoyainAyooaeied o
“dds ejjeiBuejey) =

£1ONPIP BURIYIOWOPO

wnioyes sisdoiuipoyoukyy

esouds eyjIoNUM

saplonesad snoseuay

sepew-spuod eloRYdS|IGNG =

1UOS|IM XeNRJURDY -
| eje|nopesoIdEW BI9RydSE|UOUDS -

ejesawo|b ejbujuue
wnjjaAIaul wnipuaeydsoalad
SlwJojlIpUBaW SNSOWel sajuajuldg
esnJjoid esseydseluouas
wnuoljes sisdojuipoyosuiyy
eJajli0d eulydsojuopo
wnjels wnipiwiq
BJOoNpIp euniyoojuopo
s esoulds euyl29)ym
qesnw ejsAojuojey

wuHxdes
NMOHBUWEY



MaacTpuxTckuit=— KamnaHckuit
(r— - -
HuxHMIn [S— BepxHuwn m m
)
£ n B _\III__ B |9
3 g |agg BEEr— = = Sq |8 _| 828
T .= 8 ® ol et © 3 > m o| 2o
coO Wu ,m.m o wdm_ =5 =9 = o] P
] mmn.mmmwn_ 1 EE €8 g ol ENS
PO (5% ° 2885 T oF $% |88 |23 u3s
- [ 'S8
- m S 3 glleuws|eg H o @ 8 E o |* 5%
L
T . : ¢ o
o8 ” s :
] ! g ol ®
.m .m .m m mm "W bl o m @
ES®D |8 XZEE— & 2 |
3| 5 2E 153! | & o A
20 g | Ee |8@isEr™ B
®< | 82 |[ggig>r—— & 8 |g| &
oE | 88 o8 — £ s |2 88| <
.W = £3 _— I E k=3 £
z| 88 =t ¥ s |5 B
g mu SAPIOD  pe— (7)) ) 2]
e.w ﬁ%m__.u_wm____c e < m. .m
o=  W—
-BIQUaR | |
p————{ ‘ds sisdojuipoyuiyy
f————3 esou|ds ey293um
P HUOS|IM XE|NBJURIY
9 sapiouosnjui esoydoyonsfyosoae|ed
p——————-arainsew jwnipuseydsoyosox3y
3 o eugjjwae ejskooieuejuop
| jaZ3aMm snoseuay
— ——{ WNjoNpas WnjuIpiuodlg
s P ejenosado euniyosojuOPO
-t | nuosm xejneAuoBiueiquiay
- - ejeyodAy eseeydsoyany

eueljiweae gyskooseugjuol —
H]9Z}oMm Snoseudy m———|
WNJONPaJ WNUIPIUODLG J0 S
BIJAYD BOLLIOL ] O ——] SAHed SubEaowopo
wnjesodiujwab WN|PUIRYAS|SIE| S -

SIEIIJIA WNIUIPIUDY “IB X9 e S ——

esoydouawdy euljio {
wmoadsns wnuiposAyiug D ——————
Sap|o1jesad snoseudy e

esoulds ei3119931ym

seaINsSew / Wnipuaeydsoyooxy —S—e]
1HUOS|IM Xe|neyjuedsy —

saplouosnjul esoydoyainsAyoaejed

juos|m xejnefAuoBjueiquiapy

ejeyodAy esseydsoyuing —-

wnuoles sisdoiuipoyosulyy
1eJpueyep wnjuipoaidy e

K

1 yposuu Bes nanunomopdh

T | oy | ¢ | SN it et _. :
on godu € 8 8 8 8 & P 82 B 8 2 3 8 8 8 8§ 3
s edoguo nHeods | | | L | | U] SRR S
8 - NRNENNNSN NN NN NSNS NN NN NENNEN NSNS
= SO NN NN NNNNNSNSNNSNNNNNEN NN NN NN NN -
Km. = BENDBRMIOUOLAS /ux/m /rf/f%/r%/r” /V/V/V/V/V./r /r//r//_r//,//r//z//r//V/V/V/V /VJM/U/;//;//;//
i '[100HIMOpY 2 S 2 3 2 e w 3 o nuv
EHELWEN OJOHHE!
1oedeog HEUWEN MMHITEoU -, GG:KQ."I. .




W3oTonHbie codbITUA U
Buoctpaturpadmyeckoe pacurneHeHue

Uz3oTo 06
30TOMNHbLIE COOLITUA U cxB, Trunch (UK)

6uocTparurpadmyeckoe pacureHeHue

Lagerdorf-Kronsmoor-Hemmoor (Germany) - (Ejelnkiz/gg;tvaljs :9?4?| 2010
(Voigt et al., 2010) arvis et al., ; Voigt et al., )
L3 5 3
s 1> 02 +> 8z mo6ansHas
s § 3 i;, =8 é 8 3BcTaTMYeckas '_f_{;ng‘;gg
= E 5 -] KpuBas .
g2z 88 $2f9: (Hag ot al., 1987; Bpews,
3 3538 & © Z5 28 ¢ Jarvis et al,, 2002) MIH net
0 ¥6 ¥z « 5o s @
= 8% g -] S eI =@k ® I IT IS =
75— | an Bz 100
90 -
2190  °tt!tr trrr 7 0 A EEEZ= 85 [
s 150 — o~ SFZIE, = -
160 — =8 I [ I AR I U Y AN N | |coooeo =3
AERF N 80 s =
o sl (| A 1 A gL
i) cC s || o\ | 85
8 E 1 & 5 short term 70 7S 0
171, 2 21 ¢ s . =
c = T e B - <r T
E s s =
s |3 3| = 5 = e 75 |
8 E ] % m == - Axcysiepe AnaH-Kbl
- 8 | & E |4 o, zzzz N TH. 3168 F
o mid-C e
‘o event 2 = 50 7oA 60 (My»xwukoB n ap., 2019)
2 2 & mucronata transgression N B o 55 40 s 69
gl g 3 ee —] — e et | — | Tz ‘? ......... gg 3
— - 2 | EEEEE N
3 R é = Y e 45 B V... :
E) 20— S| [E - o
o =] S ol 3| & L) v =5
s | 8 @l 2 80—
8 8| % - EEE - a0 [
2 |a @ Of g a | BEEEE 25 %
Jol|lga| T o 20 FEEAE pad =1
DI89o| « 'c 7757
Q=| ®| 6 |I= — 20 NEPEPbIB
I WP S T e
& ) ol It  ~~ | | 10 [FZEES 15
S w e § 10t 10(?
cels|( | !y 4 | =%
40 — 5 g qc, § - in e .
= % [i7e] 2 0w | | P -
I ) ] —
8 e 2 & nponyck NEPEPbIB
— o - 8
. RN L - E—-—_—_—_—_—_—_—-—" 0202y —_—_—— i |
T e Santookay s[S]| || =/ | T e R B~
ol 2 boundary event | — oression | TR A1 | 2 MO
Ol a 2 I - — o | LA 135 1 — - Soni|Es
0 im 310 © E ................. - =—2
=1 £ @ 21 SN 00 80 e 10 _EZezrsz ]
e L= Sl ofwl ] TN S | P 25 |2 | B2 - ey =2
g & ' O |m nagenue nosbwennel | OLLLLSL = | B | gl ?
=N — | on P 20 0 | =
_ P B R B ‘ | ===
5 |s g S - T -15 40~ ApOAyck
2 (S £ [F[E| raunaLzones ) | e 0 |2 TP T
i 350 — o |W|X bas/spin - basiplana/spiniger | 10 4 - v —=
= |a c (o |<< co/gr - conica/gracilis 5 = ?
-40 — o (W © O (O] colse - conica/senior | P 2
% |o|x 8 L. 9q - granulata/quadrata |  (IZEEIEZ 1 I5)
E; gr/se - gracilis/senoir |~ PIIITITT
o s 2 _.@ § gri/gra - grimmensis/granulosis Om | 0 M+
2 S| — 2= lan - lanceolata
= T < = lilq - lingula/quadrata
i =i L 0 obt - obtusa
E w = I p - pseudobtusa
< |& o pilse - pilula/senonensis
© 390 - o2 polyploc - polyplocum

r/wf - rogalae/westfalica

riwg - rogalae/westfalicagranulata
s/gr - socialis/granulata

sum - sumensis

ts/gr - testudinarius/granulata




Paszpes benr-Koin

Macrofossils
Candoponons and Naidin 1985
As
N Bed6

Baxyncapan
e Bed §
Neobelemnella

Lazimiroviensi

« Ventilabrella sp.

“
hJ ol

*Ab. intermedius

o

-

ol

IRONE [
loN O OO 1

[t}

i

@

RN

R. kelleri

o«

~
N NofsjorN qfNo)

3

B
BE
e
e
fal

3axymuckast, Hatinua, 1985

s

¥

Beshkosh

ITauka XIX. Mepresn Meono100HbIe, IUTNTYAThIe, C BEpXHEKaMITaHCKIMY OeJIeMHUTaMV I aMMOHUTaMM. MOIITHOCTB ~ 27 M.

ITauka XX. Mepresnm cBeTyIO-, KeJITOBAaTO-Cephle, TOJICTOIUIMTYATEIE, B BEPXHEN YacTV C IISTHAMV OKPEMHEHVIS; B Meprejisix CHU3Y BBEPX CMEHSIOTCS
poctpst Belemnela laceolata (0ueHb peako), B. sumensis BMecTe ¢ popMamu, IIepexXoaHbIMI OT B. sumensis k Neobelemnella kazimiroviensis. B HvDKHE yacTm
MHOTOYMCIIEHHE! sijipa Baculites anceps, 6ortee penkm - Hauriceras sulcatum. MomHOCTB ~ 63 M.

IMauxa XXI. Mepresv MaccuBHEIE, CBETIIO-CEpPhIe, IIOYTV Oeslble, C yUacTKaMy OKpeMHEHVSI CEpOro ¥ TEMHO-CEPOro IiBeTa, 3aKTovarorye B. sumensis
riepexomHble popmet K Neobelemnella kazimiroviensis, ssmpa Pachyllopachyceras surya. MomHoCTs ~ 28 M.

ITaukxa XXII. Mepresiv cepble 1 )KeJITOBaTO-CephIe, IUIUTYAThIe, [TecdaHCThIe. MoITHOCTE ~ 26 M.

ITo mannEIM M3yUeHMs popamuHmdep B paspese bem-Komn ycranosena soHa Globotruncanita stuarti 1o rmiaHkToHHBIM, 1 30HBI Angulogavelinella
gracilis, Brotzenella complanata, Gavelinella midwayensis, Brotzenella praeacuta, Hanzawaia ekblomi - mo 6enTocteM popammamndepam (Maciakosa,
JInmank, 1971; Alekseev, Kopaevich, 1997).
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NepBoe noABneHune

McyesHoBeHUe

Yactan BcTpeyaeMocTb

» Glaphyrocysta perforata

|+ Cerodinium speciosum
|2 Triblastula utinensis

¢ #Laciniadinium spp.,
Hystrichosphaeridium ovum

|+ Alterbidinium minus

|_#Trithyrodinium evittii

+ #P. golzowense, A, varium
E. circumtabulata, C. amiculum
Palaeocystedinium australinum

P. cf. tubuloaculeatum, CI.
paucireticulatum

| sTriblastula wilsonii L
“+ »Cerodinium diebelii, S. delitiense

]presence Riculacysta? pala

? Triblastula utinensis
[~ |sabelidinium cooksoniae

Cannosphaeropsis utinensis,
™ Neonorthidinium perforatum
—~ Alterbidinium acutulum,
Alterbidinium varium

— Eatonicysta Ha pala

[ Triblastula wilsonii

[—Neosphaerodictyon filosum

I~ Spongodinium delitiense

— Riculacysta? pala
— Eisenackia circumtabulata

|, Samlandia mayi

] G. perforata

'Trithyrodinium 'spp.,
Pierceites spp.

Areoligera spp.

] Cerodinim diebelii

] Triblastula wilsonii

Riculacysta? pala,
Areoligera spp.,
Circulodinium spp.

WHTepeant no
AvHOUMCTaM

AH-8

buocrparurpadmtieckoe
pacujieHeHMe pa3pesa
bemkoir Ha ocHOBaHVM

VI3yYUeHWs AVIHOLVCT

CorracHO KPUTEPHUAM PACIIO3HABAHUS HIKHEH
TPAHUIIEI MAACTPHUXTA TI0 TUHOIMCTAM B
auvurorure (Odin, Lamaurelle, 2001),

3TOT YPOBEHB B paspese belkorr mpuypodeH K
rpanwume JIH-2 (amwkusst gacts moamadku X1Xb)
u JIH-3 (Bepxwsist gacTh moamauku XIXb).

[To naHHBIM M3YyYCHUS TUHOLUCT
HpeIoaraeTcs HaIMUUe repephiBa
mexay AH-3 u JIH-4 (mommauku XXa-XXb).

JH-1 u JIH-2 natupyeTcsi o3 AHUM KaMITaHOM,
JIH-3 — ? HauayioM paHHEro MaacTPHUXTa,

JH-4 - JIH-7 — KOHIIOM paHHEro MaacTpHUXTa,
JIH-8 — JIH-9 — no3iHeM MaacTpUXTOM.
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