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wfuwpwpnigntu - Shuneyuu - whnwywu  Yndhwnb» 15RF-078 L 18RF-090
ghnwlwu pbdwubph 2powuwynd, huswbu twk << FUU ESh pwquihu
Phuwuuwynpdwdp, husp huwpwynpneinit inybg  wwwhnybp  hGnwgnunnigjw
(hwpdtip hpwlwuwgnudp:

Qnifu 1. munkuLuub/rdna suruoen GrurupuLULYUL
NUNRULUUPLNRG3NRLLENP KUUUMNS UWLUrY

Wu qnifup ubpluywgund £ << wnwpwédph Gpypwpwiwlwu  Yunnigudpp L
qupgugiwt  wwwdnpiniup  Uw-<pdwjwjwt  dwipwynp  gnuint  hwwnywdnid:
Lbpyuwjwgynud  GU  wwpwdwopowuh  hhduwlwu  nblwnnuwbipnmwgpwywu
Yunnigywépwjht - dhwynpubipp’  <wpwdwiht <wjwlwt  pplp, - o$hnjhewhu
hwdwippp b Undfubp-Twpwpwnwu gnwnpu, huswbu twl npwug duwynpnuip
wwjdwuwynpwsd gtinnhuwdhly gnpdpupwgubinp: Sfund wunpwnwpd b unwpynid
twlh  <wpwywjht  <wjwuwnwuh  wwingbuh  bundwdpwiht wjwqwup
wnwuduwhwwyneniubphu, M dnpdninghwiht i YEuuwgbpunwgpuywu
Upwuwynipjuup b << nwpwdpnd M nunwuwuhpnipjw ywwndnipjwun:

QLNktv 2. Lh@NTEMSUS NRE3NKL, Lh(HNDHUShUL ULULPR

Cwnuwthh upuypuwp (Y. 1) gnugnd £ Lwugwupuwn b Nipd wuwnpyhuwubpph dhol
L ubpyuwywgywsd E  wwitingbu-ohgngbt  hwuwlh dnin 1500 d  hgnpnipjudp
uunywdpubipny: Swpwdpnid nwunwiuwuppytp Gu Nipgwénp, Cwnuwth, Lwuswn W
Nipguiwug  Yupdwdpubpp, npnbn uwnwpdtp £ jpeninghwywt U $ughw
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Jbppnwdnipgniu: - Upnw nwnduwuppdwd  Uwihoywih - Yupdwsdpp  guugnd |
Gnbquwdnph upuyhunphnwinid (uy. 2):

e

o | 77 - 7y =

| oSN L e iie®
a0 oSl Jwa) EN ey ol 7Rl olFE ofFa 1ol 11IEE
1216551 130K 14 1S 1ol 17H s 1ol 2075 21— 2JF |
Lywp 1. Upwpwnywt gnquynpnipjwu hwpwy wplbpwu hwnjwdh b hwpwyhg
(Gnuwjhu, dheinuwihu gngquynpnigyniutbiph Gpypwpwiwywu b Yunnigywdpwihu
pwpwntiq (Apakenan 1949, AsaHecan 2004, Ujwqwu U nip., 2015, Avagyan et al.,
2018): TIGR. T.B.- Shgpwuwgbuh pbpwd pny (tilted block), ARM. T.B. - Updwsgh
rbpJwd pny (tilted block), LF- Lwugwupuwnp fuqwdp, UF- Nipdwpbpnp fugwép,
VF -dwuph fuqqwdp, UAF-Nipd-Unpyniph fugqwdp, TF-Shgpwuwbuh fuqwédp: 1,2-
Nipgwanph Yuipdwdp, 3-Cwnwihh Yupdwdp, 4-Nipgwénp, 5- Nipgwjwug: 1.
dwdwuwlwyhg-ybiphu  snppnpnwlwt uundwdpubp;  2- Jdbphtu snppnpnwwt
uunywdpubip; 3- uwnphu snppnpnuwyjuu - wunbighnwnwghwubip;  4-  Jbphu
olhgngtiu-unnnpht dhngbit fuwjunwpnbin $npdwghw; 5- Jbphu ofhgngbu-unnphu
dhngtit hpwpfuw-tunjwdpwihtu 2tiptwfunwp; 6- unnphtu ojhgngbu Uunywdputip;
7- Jtpht Engtu- $ihgwiht pnpdwghw; 8- dhoh Engbi - $ihgwiht pnpdwghw; 9-
unnpht  Engbu tunywépubip;  10-Nwbngbt tuwndwdpubin;  11-uwuwnuh
uunywsdputip; 12- Jbphu Ynujwly-unnpht uwuwmnuh vundwdpubip;13-  ubundwu-
wnipnup nhpwihtu Ypwpwnpbp; 14- dhohtu jnipw-unnphu Ywddh obhnhpubp; 15-
unnpht wphwuh Ypwpwpbip, wdtuwihts phippwpwptpny; 16- uwninph, Yaphu wbpdh
phpenwWwpbp  Ypwpwnpbp;  17- uwnpht Ywppnuh - Ypwpwpbp,  wywquiht
9




pnRwpwntn; 18- Ybphu nunuh Yujwiht pbppwpwntp, Ypwpwnbp, pjupgujhu
wywqupwnbip, pjwpghwnubp; 19- Ybiphtu ojhgngt-unnpht wihngtu nwjybn, upibn,
onnytip; 20- Gupwnnuw) Ywd pwnjuwd fuquépubp; 21- Ypwowndwihtu Yuwd
Ybipubinpuwiht fuqwépubin; 22- fungnp unnwupubip:

Nipgwénph Yupjwép (unnphu Engb)

Nipgwanph Yupywdpp gqunuynid £ Swnwihh uhuyhuwih hnwhuwhtu plinw: Ujuwntin
unnpht Engtith unywdputipp ubpywjwgywsd Gu Yinnigh bW Ubwup stipnwfudptipny:
Ywinnigh 2tpnwtudph ybipht hwndwdép Yugqddws £ wnihdhyunwihu Yuppnuwwnwhu
wlwqupwpbphg'  [hpnnwdupndwiht - Ypwpwpbph  nuwUuwyubpng:  Ubwup
otipnwfunuipp ubipyuwjwgywsd £ unwidnihunwiht Ypwpwnbipny, npnup hwunhuwunw
Gu  wwpwdwopowuh Yuwplunp dwpybp  hnphgnu: Cuwnn 9 dhypndpwghwubph
wbuwyubiph  unnphu  Engbuph  Ulwuh  obpuwfudph  bunjwdpwynunwynidp
punpnynid k& wpwuugpbuphy hbppwinfudwdp’ [henpw| gnuwihg unnphu L dhohtu
nwdwh dhohtu hwindwd (Pokun u ap., 2021):

Mipgwanph Yupdwép (dhghu-yYtipht Englii)

Uhohu U ybpphu Engbup tunmywédpubpp ubpluyuwgywsé Gu Upthw, Uquunbl L
Nipgwanp sbipnwtudptipny: Upthw gpunwfunwpp Yuquidwd | hpwpuwptynpwihu
uhinwpwntiphg W wwquwpwnbiphg, npnup wugnw Gu Yuwwpnd nbiwyh Uqunby
obpunwfunudp’ Yuppnuwwwihu Ynyeh wény: Uqunblh sbpnwiunwdpp ubpwnnd &
$ihonpnwiht bunywdpubp L dbpgbubp’ hwpnwwn  Jdhypnppwénubpny:  Ybphu
hwindwdnd  qupqugwsd bu  unwidnyhnwihu  Ypwpwpbp' Nummulites  maximus
hnphgnuny: Luwndwdpubipp duwynpybip Gu unnphu obonphg dhusle dhoht obkibwjht
dhowywyntipntd (Zakrevskaya et al., 2020):

Cuwnwthh Yupjuép

Uwnnpht tngliuh Uundwdpubipp depyuund Gu Swnwihh uhuyhuwih Gpyne pUbipnud
U Nipdh wumhyhuwih pbphdpnid: Hwiup wwibngnjwu Ypwpwpbph ypw tunwd Gu
hhdph Ynugndbpwwnttipny L hhduwlwund  ubpluwjwgdwsd Gu  opquuwsdhu
nbinphnwht b wjwquiht  Ypwpwnbipnd:  Ypwpwpbipnd  hwunhwnd G
unwddnihinubin, nhuynghyhuwubp, Yphunhnubip, sphdninutiph W $npwdhuhdtipubiph
ptiynpubin: dbpht hwwdwdutipnud qupqugwsd tu uwl dbpgbijwihu, uhpnwihu W
Ywiywnbuhwnwihu obpnbp' Snpwdpup$bpubph b wy opqwuwdhu duwgnpnubiph
wnluwynipjwdp: Ywnpwdpnid inbin-nbn wpdwuwgpywsd Gu twb Ynugndbpwwnubph
hnphgnuubp b wkyunnuwywu fuwtuwnnwiutp (Uwhwlywtu W nip., 2017):

Cwnwihh uniidniphw-Ynpwjwihs nh$

Swnuwihh nh$p hpbuhg ubpywjwgund £ Yuppnuwwnwiht Yuqdh Yunnigwdpwjhu
dhwynp, npp dbwynpyt b nbinnud® ubpwnbing wwppbip opquuwywu duwgnpnubiph
pwnuwnphsubp  (UY. 2): YGLuwshu pwnunpniput L bunwdpwlyninwydwu
wnwuduwhwwnynpjwu hphdwu Ypw wnwuduwgyt) Gu 9 pwghw| wnhw: Mthdpp
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Jwquywsé L unwddniyhwnwhtu, nhuynghypuwhu b Ynpwjwghtu  phnjuunhy
Unwpwpbiphg, hugwbu  uwl  dhypnphwihpwiht - wnwowgnuiubiphg:  Mthywhu
hwdwlwpgp duwynpdby b Swudwn, jwy nuwynpdwsd dndwiht dhowywypnud, huly
dwdlynn  dhypnphwihpubph  duwynpnwip  Ywpnn b wwpdwuwdnpyud  hub)
wpwuugnpbuhwyny Ywd Yhdwjwlwu Yupny thnihnfunigyniuubipny (Sahakyan et al.,
2020):

. _— =L t
Lywp 2. Swnwihh upuyhuwih hwpwdwihu hwndwdh Yupdwsép: P- wbipdh
Ypwpwptip, El - uwnpht Engbuh Ynugndbpwwnubp, opqwuwdht Ypwpwnpbp
(Sahakyan et al., 2020).

Lwugwnh Yupjwép

Lwugwnh hwwndwdnwd unnphu Engbiuh tundwédpubipp wuubipnuwuwy dwéynwd Gu
wwitngnjuwtu Ypwpwnbipp: Pwpunuph hwuwlyh tundwsdpubpp ubplujugywsd Lu
Ywdbpnd L depgbubpnd’ wwuyunu o $npwdhupdbpubph wnlwnyejwdp:
Unwidnyhnwiht Ypwpwnpbpp wwpniwwynd  Bu d6§  unwidnyhwinubp,
nhuynghyihuwubp L opphuinpnubp’ Jywibind  nuwynpdws, Swudwn dndwihu
wwjdwuubtiph dwuht: Engliti-ohgngbt  uwhdwup ubpyuwjwgdwsé £ Ynpwjwihu
Ynpwpwnptipny, npnup dbwynpytip Gu ninhly gninnwd (Sahakyan et al., 2020):

Mipguijwigh Yupywsp

Nipguwugh  hwwdwdnwd  Jdhoht  Engbuh  Uuwndwopubpp  ubpluywgdwsé  Gu
Ywppnuwwwht  Jwydbpnd L dbpgbubpnd’ pGuwnupnwihu obipnbpny:
Lundwsdpubipp  hwpnww U nunhnwphwubpny,  wwulwnu b phupnu
$npwdhupdtipubipny:  Jdbpht hwwndwdénd  hwunhynd  Gu unwidnihunwihu
Ypwpwpbip' Nummulites maximus hnphgnuny, npp wwpwdynid £ Nipgujwushg dhush
Lwugown (3akpesckasa u gp., 2017):

Uwihalw Yupywsp
Uwih2yw Yupdwsdpp ubpyuwywgywsd £ Jbpphu Engbu-unnpht ojhgngbiu hwuwyh
uunywépubipny  (Uy. 3): Uwnphu  hwwndwdép  Ywgdyws L dbpgbjubphg L

Ywppnuwwwht - ubunbphg”  phnjuuwnhly - Ypwpwpbiph - dhguwatipnbipny:
Lundwsépubipnid - wnw  Gu  unwdnihwnubp,  oppndpwqdhtupnubp, Ynpwjubn,

pphngnwuttip b Ywpdhp ophdninubin: Lhpnbwghw) wndjwiubpp gnyg Gu wwhu, np
11



uunywdpwynunwynwp wbnh £ niubgh]  dwudwn  Sndwjht uppnuwwwihu
dpowdwjpnut® phnljwuwnply Yinyeh whnpy Ynunwydwdp (Grigoryan et al., 2026):
=1
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Llwp 3. Uwpoyw Yupdwsdph nwonwihu ulwpp (Grigoryan et al., 2026): a -
punhwunip wbupp; b - ¢ - MNipgwdnph sbpunwiudph unnpht hwndwdp, ¢ -
Ypwpwnbipnid hwunhwnn hpwpfuwiht fubwpwnbp (Yewnwagdny upqws); d - Cwnwtihh
obpunwtudph Jbphu hwnywsdh wlwqupwpbp: 1 - dbpgbutp, 2 - opqwungbu
Ynpwpwntip, 3 - Epunpwlwunwiht Ypwpwnptin, 4 -Ywppnuwwnwiht b puqunwiht
fupé/tubwpwpbp, 5 - gniqwhbn otpwwynpnid, 6 - fuwswdl PEpnwynpnid (Eny|
wpunwhwynyjwsd Yunnigudpubipp updws Gu Ywnwagdny):
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Ybuuwpbynpubip: 7 - LBF (Ut& pbupnu dnpwdhudbipubip): a - oppndpwaqdhupnubp
(orthofragminids), b - unuwdniyhwphnubp (nummulitids), 8 - thnpp phupnu
Pnpwdpudbipup, 9 - M, 10 - Jwpdhp 9phdninubp, 11 - wnwudhu wwpnn
Ynpwyubn, 12 - qunnipwht Ynpwiubp, 13 - JwuppnUwwwiht uwniuqubp, 14 -
pphngnwutip:

Ywppnuwwubph (jhpnbwghwubn): m - dwnuuntu (mudstone), w - Jwluwnu
(wackstone), p — wwluwnnu (packstone), g - gnbjuuwnnu (grainstone), f - $jwwuwnnu
(floatstone), r — nwnuwnnu phnljjwuwn (rudstone Bioclasts):

Qnifu 3. 2NLUL USNPULUJULNRUL CUS MLULUSNL SNPUUDPLPSENLEND
Cwpwywiht <wjwuwnwuh wwitingbuh Yupdwsdputipnud  nbphgbt bundwdpubinh
wnlwjnipniup, npnup htppwthnfuynid tu Ypwpwptiph stipintipny,
huwpwynpniejniu Gu puatinnud hpwlwuwgub) YGuuwotipinwagpuywu
nwnwiuwuppnigyniubn b yipwywuqub) tunjwsdpwyninwydwt wwwndnieniup: Uju
gliund  Yubpyuwywgyh Nipgwénp, Cwnuwith, Lwuswn, Nipgwjwte, W Uwihoyw
Yunpywsdpubipp Engbu-olhgngbiu hwuwyh uunywdpubipnud wjwuywnnu
$npwidhuhdtipubiph nwnwuwuhpnieyniuutinp:

Mipgwénph Yupdwép

Nipgwdnph hwwndwdnwd Engbiuth uunywédpubipp hwpnwwn Bu wwulwnt, thnpp L
fungnp  pbupnu  $npwdhup$bpubpnyg, huswybu twlb vwunwwuyunnuubpng: MND
hwdwippnd  gbpwypnnd  Gu  Subbotina,  Turborotalia, Dentoglobigerina
Globigerinatheka gtintipp, hul wwp 9npwiht tnwpunuutiphg hwunhwnw Gtu Acarinina,
Morozovelloides U Hantkenina winbtiuwlubipp: Ywnpwépnd wnwuduwgyl) tu bpbip
hpduwlywu  YGuuwgnuwubp' P12/E10-11, P14/E14 L P15/E14, npnup
hwlwwwwwupuwunwd  Gu dhoht b dbpphu  Engbup  uunywdpubiphu:
Lwunwwuynnuubiph nwnwuwuhpnieniup pny| £ gt wnwuduwgubtp NP16-NP19
L CNE15-CNE17 gnuwubipp, npnup hwdwnpynud Gu wjwulyunnu $npwdhupdptipubipp
wnduiutiph  htw:  PGupnu  dnpwdhupdtiputiph  nwnwWuwuhpnyejniup  unyuwtiu
hwuwnwuwnnud £ dhohtu b ytiphtu Engbuh bundwdpubinh wnlwynipniup (Zakrevskaya et
al., 2020):

Cuwnuwthh Yupjwép

Swnuwihh Yupdwsdpnud M nwunwiuwuppnipjut wpryniupnud wnwuduwgyb) Gu E10-
E11, E13, E15 L 01-02 gnuwubipp: <wdwihpp ubpyuwjwgywsd bt Dentoglobigerina,
Subbotina, Turborotalia W Catapsydrax gbtintiph wbuwlutipny: dYbphu  Engbup
uunywsdpubipnd  hwyjnuwpbpqwdé tu uwl Hantkenina gbinh ubpywjwgnighsutn,
npnup  Juplunp  YGUuwobpnwgpulwu  vpwuwynieniu nibt: Nthdwjhu
Ypwpwpbipnud  wpdwuwgpywsd  unwdnihntbph b wy funpgnp pliuenu
$npwidhupdbipubiph wnuwjnieniup ey £ wwhu win tundwdpubpp ybpwagpb) np
Engbu-uwnnphu ojhgngtit hwuwyhu (Sahakyan et al., 2020):
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Lwugwnh Yupqwép

Lwuownh hwndwdnwd M hhdwu Yypw wnwuduwgyb) Gu P14-P19 YGuuwgnuwubpp
(uy. 4), npnup pungpynw Bu Jbphu pwpwnuhg Jdhusk unnphu nuwybywu
dwdwuwlwypowup: Ybuuwgnuwubph uwhdwuubpp npnodbp GU hhduwywunwd
Globigerinatheka semiinvoluta, Turborotalia ampliapertura W wy| huntipu wwkuwyubiph
wnwoht b ybpohu  wnlwynigyniuubpny:  dbphtu  Engbiui-ojhgngbit  wugnuip
punipwgnynud £ Engbiuhu  punpny  wnbuwlubph  wunhtwuwywu ujwgnwing b
olhgngtiuhu punpny wnbuwyubph h hwjn quiny:

w17 & =
f &p i3 . M
o|25(8[ o5t 8t ik
<|EEI12| §8§ 552 §2
1 35?2 g% § gisd
a2 g8 85 §§§§ ERER2
8 e R
| | 8cacccdd s2ad 58S | v
e | ® 4
355 | 2 N
5133 g
52§ I ]
SIE3T 2
SEL| 1 | 2 O 4
. l I 22
24111 1E1 |1 KN | IS '§
: 3 2
| - ¥
20
LSRN § T vg
| | | | 58
_[<E|,,.1€16{13324 | £
el E P17
=5 13323 | | ]
M EE] 13322 I | I 1 I § ¢
alégg, 13321 MHHH | | Il - 2
SEE 13320 1 I I 3 I II l 2
SE Emm!}s III | @
2T B By 1 1 | LO Hantkenina
| L1 IR R EIMEI : N [ [ I | | 1
| 13311 : | || | I FOT. cocoaensis,
> 13312 | | | T anpliaperturas.
oh | | | | | | LO G. semiinvolute’
ImEE 1410 | l | 3 ;
E14 ::g i | | o
5«5" 1407 2
cl2 1406 1 65
SIS [aest T £
g3 5
33|, J{13310 | 53
als (P4 le II 11 SE
£13) 1404 I| I I g
L | 1403 1 1 | g >
g
o
o
2

Llwp 4. Lwuownh Yupwdph gnuw| unnpwpwdwudwt ufjubdwu pun Md
(3akpesckan u ap., 2017, Gphgnpjwu 2018):

Mipguwiigh Yupduép
Nipguwiwugh hwndwdénd wnwusduwgyty tu P12-P15 gnuwubipp: M hwdwhpp

ubpywjwgywsd L Acarinina, Morozovelloides, Subbotina, Globigerinatheka W
Hantkenina gtintiph wbuwyubipny: Nwnhnwphwubph nwnwuwuppngyniup eny|
nybi| wnwuduwgub) bpynt wunghwghw, npnup hwdwnpynid Gu  pgnunbivnh L
pwpunnup hwdwwwwwuluwt Yeuuwgnuwubiph htin (3akpesckas u gp., 2017):

Uwihaywyh Yunpdusp
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Uwih2ywih Yupdwdpnid Md hpdwu ypw wnwusduwgyb) tu E16, O1, 02 L O3
gnuwubipp (uy. 5): Rnuwubph uwhdwuubpp npnayb) Bu hhduwwunwd Turborotalia
cerroazulensis, Turborotalia ampliapertura, Turborotalia increbescens W Subbotina
jacksonensis nbkuwlubph wnwehtu L Ybipoht wnlwynieniuubinny (Grigoryan et al.,
2026):

udocontinuosa
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Llwp 5. ULu[héhLth Yupdwdph M Yeuuwobpunwgpuwlywu uwunnuly' npunbn a -
udnubiph wbnwnpnigyniut k£, b - M (PF) wbuwlyubph nmwpwddwu dhowlw)pbipp:
Nunnwhwjwg gniwwynp gétipp gnyg Gu wwjhu wu M wwpunuubipp, npnup
oginwagnndybp btu  uwhdwuph dnnwynp  vwhdwuwquudwu  hwdwp,  huy
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hnphgnuwlwu Yuwnywn gdbtipp upnwd tu PF O1, 02 L 03 gnwpubiph hwdwndtiputipp
(Grigoryan et al., 2026):

euuurunhu

Wuwhuny Swnwthh uhuyhuwp wupdbnphy wywquu b, ubpluwjwgyws dnin
1.5 Yd hgnpnipjwdp wwitingbuh Uunwépubipny: Uwnphu  Engbiuh  wwwnpubpp
wpwlugpbuhy, wutbpnwotwl dwdynw Gu wybh hpt' wwibngnih, yephu Yudsh,
wuwitingtiuh  wwwpubpp: Nipgwdnp Yupdwdph uwnphu Engbup  tunywépubipp
duwynpyb) Gu wywnhy hhnpnnhuwdhy wwydwuubpnwd, gipwyonnn dbfuwuhluywu
wpngbuubipny, wihpubiph  gnpdnibinyEuu  wgnbigniygywdp:  Lnwidnyhuwihu
Ypwpwpbpp gnyg Bu wwhu wpwuugpbupy hwonpnwlwunigni' henpw) gnuing
dhuslt dhohtu nwdwh uwnphu W dhohtu dwubpp, npunbin tunjwdpwyninwyniu
pupwgt| b dtndwpebp wjwqwuh dwudwn opwihtu dhowdwjpnd L ninntygdby &
dhoht wihpwjunipjwu nbkdhdny (uy. 6, 7):
Uhohu Engbu-ojhgngtii uunjwdpwyninwynidp Swnwihh upuyhuwinud wnbinh k£
niubigh] whghpbp wywquund (piggyback basin- thnpp tundwdpwiht wwquu'
duwynpyws  Jpwowpdynn obipnbph  Gunbtwht hwndwénwd):  Uhoht  Engbup
punpnaynud £ jwtowiht  tundwépwyninwlydwdp, Jbpwhulynn  gpwyhwnwghnt
wpngbuubpnd,  wnipphnhinwiht wnwowgnwiubpng - (uy.  8): Udwquwuh
funpwuniqdwup gniqwhtn wbnh £ niubgk; dhoht Engbuh hpwpluwuunywdpwht
otipnbiph lwynpnudp: Gprb dhohtu Engbup niuh jwjt nwpwdnid, www Ybphtu Engliuh
wwwnpubipp hhduwywunwd uhuyhtwwiht dwubpnud Gu deplwund, husp dwuwdp
wwjdwuwynpywd £ wju dwdwuwlywhwnjwsdnd whghpbp wjwquuh dlwynpdwt
wywpwny: Ujwqwuh Jbpoht  tunyjwdpwynunwynwip wbinh Lt niubkgl) Jbiphtu
olhgngtiu-unnphtu  dhngtiunwd, hushg hbtwnn nfw; L nbghnuw| pwpdpwgnwiutiph,
hwdwsfuwphwht dnyp dwywpnwyh wuldwu wpryniupnud wuhbunwgh):
Nipgwdnp, Cwnwth b Lwbown Yupjwdpubipnwd  hwunhwnn  unwidnihwnwihu
Ypwpwpbipp punpny Gu  jwuowihtu L winipphnhwwiht - bunywsdpwlynnwydwu
dhowywynbipht:  Ynugnibpwwubph b ppbGYswgwd Ypwpwpbph  wnywjnyeniup
Jywynud £ wihwdtipd hwndwdubphu dnuin pwpép Eubinghwih tunjwsdpwynunwydwu
wwjdwuutiph dwuht: Uwiholw Yupdwdpnwd ybphu Engliui-uinnphtu ojhgngbit (uy. 5,
8) dwiwlwlwhwwywdénd gbpwlygntp bu  (wuowiht  unmywdpwlninwydwu
wwydwuubpp'  Jhohu  wihpwjunipjwtu  gnuinwd:  bngbu-ojhgngbt  wugniwjhu
hwuinywdnwd wnihdhywwiht (pwqdwpbynpwihtu) unyeh ubiphnuph wybjugnup W
dwudwn  Jdhowdwjphu  punpny  phnjuuntbph ujwgnuip  Jywgnud - Gu
wnwpwdwnowuh nhuwdhly wpngbuubiph wywnhjugdwu dwuhu:
Uwnnpht  ofhgngbunud  wnlw gpwnwjwyubpp  (Ynwhwn, Jwwn  nbuwluynpyws
wywquwpwnbip) Ywpnn bt wnweowtw| twl unnpopjw unnwiuputiph, dwuuwjwlwu
hnuph, Ywd fupwn, Uundwsdpubipny Swupwpbnuwsd, &gnnwywunypjudp
wwjdwuwynpgwd nnipphnhunwihtu hnupbiph, huswbu twl ubjudhy wlwhyniejuwdp
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wwjdwuwynpywd gnpdpupwgubiph htnbwupny (uy. 6): 4bphu ofhgngbunwd dhoht
hwwhlywjht - wjwqupwpbph  wnlwnieniup  dwwnuwugnd £ dhoht Eubipghwyp
Swudwn onwjihu dhowdwjph dwuhu:

TR,
-~y . :~10 m
L\ Littoral zone ! (shallow
< S : marine)
NS ]
e

>20 m
deeper

{'9 Carbonate sand grains

57| Slumps

Q.3

<| Carbonate clay and marl

Llwp 6. Lunywdpwynunwydwu dnnbip Ybphu Engbunwd, Carbonate sand grains-
Ywppnuwwnwihu wjwgh hwwnhlubn, Slumps- dwuuwjwywu nbinwownd, Carbonate
clay and marl- Yuppnuwuwwjhtu Ywy b dbpgh:

Cwpwywihu <wjwuwinwup Engbiuh bunywdpubipp hwpnwwn Bu pugdwqut
dhypnppwénubpny:  Nipgwdnph  yupdwéph  MD  hwdwhpt'  Acarinina,
Morozovelloides, Hantkenina,  Subbotina,  Turborotalia, Dentoglobigerina
Globigerinatheka wbuwlubtpny Jwwtwuond £ wwp  opwjhu  dhowdwyph
wniwynipjwt  dwuht:  Mipgwdnph  Yupgwdpnid  wnwuduwgyly  &u  bpbip
YEuuwsbpunwgpwywu gnuw' P12, P14 L P15, npnup uwhdwudb) Gu hhduwlwu
dwpybp  wbuwyubph'  Hantkenina alabamensis, Turborotalia cerroazulensis W
Nummulites maximus hhdwu ypw: P12 gnuwt punipwgpynd £ dnippjun L
hwqwnbw Hantkenina wnbuwyh wnlwjnigyudp, huy P14 L P15 gnuwubpp
wpunwhwynnd - Gu  Engbiu-ojhgngbit wugdwt  pupwgpnd  $npwdhupdbinutinh
wbuwlutiph nu pwqdwquunyywt  thnhnfunyeiniuubipp: Lwunwwulwnuubphg
ghipwlpnnwd Gu Reticulofenestra W Dictyococcites, thnpp pbupnu dnpwdhupdbpubpp
Yuqgunud Gu $wniuwh dhuse 50%, hul wnbuwlubph Yuwqgdh thnihnfunyeniuutipp
ogunwagnndybi Gu gnuwy uwhdwuubph L YEuuwobipmwgpwywu
unnpwpwdwuntdubph npnadwtu hwdwp: Uu nwnwiuwuhpnyeniup hwuwnwwnnd
bpbp  hpduwlwu  Yhuuwobprnwgpwlwt  unnpwpwdwundubph - wnfwynieyndup’
ynuntivn-pwpunu-Heterolepa eocaena - Cibicidoides landjaricus, Uhohu Engbuh
Cibicidoides truncanus W n1p Engtiuh Planulina costata qnuwubipp, npnup hwdpuyunid
tu Lwuownh Yupdwdph ndjwiubph htin (3akpesckaa u gp., 2017):
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funanp pbupnu $npwdhuphdbiputiphg' Nummulites maximus, Discocyclina W Assilina,
ogunwgnndyb| tu SBZ17-19 gnuwubph uwhdwudwtu hwdwp: Nipgwénph dhohu-
ytiphu Engbup ubpluwjwgdws £ P12, P14 L P15 wwulunnu $npwdhupdbpubph,
NP16-NP19 uwunppwénubiph, SBZ17-19 funynp L thnpp ptupenu dnpwdhuphdtputiph
gnuwubipny:  Chiasmolithus oamaruensis-h  wnwohu U C. grandis-h Jtipohu
wnlwynipniup uwhdwunw £ P14 gnuwt, hulj Morozovelloides—h ybtphu uwhdwup
wbnwjunpbu  P15-hg ubppl £ M L uwunppwdénubiph uwnphtu nu Jbpohu
wnlwjnigyniuttipp - pwpwinu-wphwpnuh  uwhdwuhtu  gnigwpbipnd  Gu - wnbkinwhu
nhwtupnuntpniu:
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Lywp 7. Ukwup 2bpnwfudph upubdwunhy fheninghwlwu uwunnwyp Nhpgwanp,
Swnuth, Unipp-Ywpwwbn b Lwugwn Yupwdpubpnid (Pokud u ap., 2021): (U)'
Nipgwanp,  (Sh)'  Swnwd,  (SK)'  Unipp-Ywpwwb,, (L)' Lwuown: (1)
Unugndbpwwutp;  (2)  UWJwqupwpbp;  (3)  Ywyjwihu  uphpwpwpbp;  (4)
Ywppnuwwnwiht Judtp; - (5)  Nnjphphnywuwnply  Ypwpwptp; - (6)  Udwquyh
Upwpwptip; (7) Epunpwlwuwnhl ppblswiwgyws Ypwpwnbip; (8) Lnuddnyhuwh
Ynwpwntip; (9) phdninwjht Ynwpwintip:
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Llwp 8. Cwnuwip, Lwuown, Uwpoyw Ywpwdpubiph hentipnmwgpuwywu
uiniuywlyubiph  hwdbdwwnigyniup  (Uquinbly, Nipgwénp b Cwnwith obipunwfudpbip):
Mujdwuwywu upwuubph pwgwwpneniup nbu pEYUWSNLWHWU wofuwwnwuph LY.
13 L uy. 35, Ma- dhjhnu wwph:

Swnuwthh Yupjwdpnwd wnwuduwgyb) tu 01-02, E13 L E15 YEuuwsbpunwgpwlwu
gnuwubipp:  E13-p  hwuwnwwynid & Hantkenina  alabamensis,  Turborotalia
cerroazulensis, Subbotina linaperta W Catapsydrax wtuwlutiph dhongny, husp Yywynid
E dhohu-ytiphtu Engtiuh wwp opwjhu dhowdwyph dwuht: 01-02 gnuwubpnid
glipwlpnnwd tu Dentoglobigerina, Subbotina W Catapsydrax wkuwlubpp, husp gnyg &
wnwihu dwudwn, dhohu tubipghwih tunjwdpwyninwynid: Mthpwihu Ypwpwpbpnu
fungnp ptupnu $npwdhuhdbiputiph dwupwdwut nwntwuhpnipniu sh Yuwwpyby,
uwlwyu unwidnihwubph’ Nummulites fabiani iretiatus, N. striatus, N. incrassatus, N.
vascus, Chapmanina W Sphaerogypsina inbtuwlubiph wnlwyniginiup Jyuwynd £ nip
Engbu-olhgngbu dwdwuwlwypowuh dwuhu:

Lwuswnh Yupdwdph uwnnphtt hwwndwdnud Morozovelloides gtinh  wuhbwnwgnidp
wbnh £ nibkgh) P14-h ybphtu dwunwi: Uhght hwundwénid, P15-P16 gnuwubpnud
glipwlpnnwd Gu Globigerinatheka, Turborotalia W Subbotina gtiniph mbuwlutipp: P16
gnuwt  wnwuduwunwd £ Turborotalia cocoaensish wnwoht  wnlwjngjudp L
Turborotalia ampliapertura, Dentoglobigerina galavisi L flunpnp Subbotina-ubiph wnuwwn
wnlwynipjwdp, husp gnyg £ tnwihu Engbiui-ojhgngbit wugnudp:

P17-P19 gnuwubpnuWd  Ywppnuwwwiht  Unyep  uduwgnd  k,  Engbuht  punpnp
wbuwlubipp wwYywunwd Gu, huly ohgngbuhu punpny wbuwlubipp, huswhuhp bu
Dentoglobigerina tapuriensis W Turborotalia ampliapertura, nwnunu &u gbpwlnnn;
Mwnhnwphwubph nwnwuwuppngyniuupp gnyg Bu wiwhu unnpht hwndwénud
Thyrsocyrtis cf. triacantha, hul Jbphu hwwwdnt' Spongodiscidae hwdwihpubpp,
husp gnyg £ wwhu  nwnpnwphwubph wbuwyh U pwqiwquunyewu
thnthnfunigyniuubipp P12-P16 gnuwubipnud:

Nipgwwugh Yupdwdpnud SBZ19-20 gnuwt hwdwnpynud £ P16/E15 gnuwubiph hbwn:
Uwlwju dhlunyu dwdwuwy fuunhp b wnwowunw ojhgngbith unnphtu uwhdwuh
npnodwt htn Juwywsd: Cun wuwuyunnu pnpwdhupdbipubph (Wade et al., 2011)
gnuwubiph  npndwt  swihwuhpubiph  ojhgngtith  uwnnpht uwhdwuh  npnohs &
hwunhuwunwl Hantkeninia punwuhph wuhbitnwgdwt thwuwnp: Un uwhdwuht dnn
hpwnwpényeniu £ uwl G. index (E15/16) W T. cerroazulensis (P17/18) wbuwlutph
wuhbwnwgnuip:

Uwihoywih Yupdwsdpnud gnuw) wnbiuwly hwunhuwgnn Hantkenina alabamensis sh
gwuyb: Uwhdwuh npnodwt hwdwp ogunwgnpdyby b Parasubbotina hagni, Subbotina
jacksonensis, S. linaperta, S. yeguaensis W Turborotalia cerroazulensis intiuwlubtiph
ytipoht  wnYuwjneiniup:  Globigerinella obesa, Dentoglobigerina tripartita, W D.
venezuelana wnwohtu wnywjnipniup dwwnuwugnd £ O1 gnuwgh uyhgpp, huy D. taci
L S. tecta mbuwyubiph 4bpoht wnywjnigniup’ O1 gnuwyh Ybphu hwwndwédp: 01/02
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uwhdwuh npnpdwu hwdwp P. naguewichiensis gnuw] wnbuwyp hp uwhdwuwthwy
nwpwddwt ywwbwnny sh Yhpwnybi:

Gqpulwgnipyniu
Cwnwthh  uphuypuwih  unnphu Engbuh bundwépubpp  (hhduwywund
unwddnihnwiht - Ypwpwpbn),  duwdnpdtp  Gu dwudwn  opwjhu,  wlwphy
hpnpnnhuwdhy wwjdwuubpnd' |henpwihg dhusl dhoht nwidy dhowydupnid: Uhoht
Engbuh pupwgpnud wmpwuugptivhwih wpryniupnud tunjwsdpwynunwynwip nbinh
niubigh] (wuowihtu  Jhowdwjpnu®  hpwpfuwihu  unyeh ubpgpwydwdp:  UhUunyu
dwdwuwy &uwynpytp Gu  nhdwjhu  Ywnnygubp: dbphu  Engbu-ojhgngbunid
tunyjwsdpwynunwldw  wuswiht  wwydwuubipp thnfuwphuyt) Bu  nwwynpdws
unnphu-dhoht 2tidwihtu, hwpnww ppwédn duwgnpnubipny dhowduwjpny: Ybphu
olhgngtiuni  gbipwlgnty £ dJhght-pwpdp  tubipghwyng  Swudwn  gnwihu
Uunywdpwynunwynudp:
Cwpwywiht  <wjwuwwuh  Yuopdwspubph  (Nipgwénp,  Cwnuwith,  Lwugwn,
Nipgwwug, Uwiholw) wwulwnu b pbupnu dnpwdhupdbpubph, htuswbu uwl
uwunywuyunup hwdwnpywd nwnwuwuppnigyniuutipp pnyp Gu nyb) uwhdwub)
uinnphu, dhoht, ybpphu tngbuh L Engbu-ofhgngbu wugdwu YEuuwobpunwgpwlywu
gnuwutipp:

Unwuduwgyt tu P12 (E10-11), P14 (E14), P15 (E14-15), huswbtu uwl P16-
P19 wwulywnu $npwdhupdbpubph gnuwubpp: SCwnwihh Yupduwdpnd wuswwnyt b
E13, E15 L 01-02 gnuwubpp, dhusnbn Lwugwnnud b Nipgwjwugnid Gognunyty bu
P14-P19 Jhowlwypbipp' hhdujwd Morozovelloidesh wuhbuwgdwu, Turborotalia
cocoaensis-h wnwohu hwjnuytiint W Hantkenina punwuhph Ybtipoht wnywjnyejwu
Ypw: funonp pbupnu dnpwdhupdbputiph SBZ19-20 L wjwulwnu $npwdhupdpbipubph
P16/E15-h gnuwubiph hwdwnpnwp gnyg Lt wwhu, np wywulyuonu b pbupnu
thnpwdhupdbipubpp dhown sk, np hwdwdwdwuwlwihu Gu, husp pwpnwgunud k
uwhdwuubiph Gagpwnuip:
Nipgwdnph  Yupgwdpnd  gpwugybp Gu  hwdwotuwphwiht  unwunwpunubiphu
hwdwwywuwwufuwunn ~ CNE14-17 L NP16-19  uwunwwulwnu  gnuwubpp,
hwuwnwuwnbny wwuynnu pnpwdhuhdpbipubipny unwgywsd wpryniupubpp:
Swppbp  Yupjwopubpnud  wnwuduwgylk) tu  SBZ17-19, SBZ19-20 pLupnu
$npwihupdbipuiph  gnuwubipp’  hpdujwd  Heterolepa eocaena,  Cibicidoides
landjaricus, C. truncanus, Planulina costata W wy| hunbpu wnGuwubph pw:
Uwihoyw  Ywpwoépp ubpwnnud £ hbnlywp  wwulynnu - Snpwdhuh$bpubph
gnuwubipp' E16, 01, 02 U 03, huswbiu Uwl fungnp phupnu $npwihup$tiputiph SBZ20
L SBZ21 qnuwubpp: 2nuw| dwpytp hwunhuwgnn Hantkenina alabamensis-h
pwguwlwinpjwu wwwbwnny oguwgnpdyt| b wy swihwuhoubp' E16/01 uwhdwup
nnnayby £ Turborotalia cerroazulensis-h Jtpohu wnlwjnigjwdp, huy 01/02 L 02/03
uwhdwuubpp npnadt; Gu hwdwwywunwujuwuwpwp 7. increbescens L T.
ampliapertura-h  wbuwlubph  Jbpghtu  wnlwyniegniuubipny:  Engbiu-ojhgngtiu
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uwhdwup wwuyunu W fungnp pbupnu  dnpwdhupdbipubph  wyjwiubpnyg  sbu
hwdpulunid: Oppn$pwgihupnutiph wuhbnwgdwdp huwpwynp £ dhwju dninwynp
uwhdwubi| tngbu-ohgngbu wugnwip, pwuh np npwup hwunhwynu Gd ng pnnp
oGpinbpnud:

Peslome

Llenbto paboTbl ABNAETCA M3yYeHWE 3IBOMIOLUM  I0LLEH—ONIUIOLEHOBLIX OCa0YHbIX
bacceiiHo HOmHoll ApmeHun u wux OuocTpaturpacdum Ha OCHOBE MNAHKTOHHbIX
cpopamunncpep (MP). [na poctmmeHna noctaBneHHol Lenu 6binu cchopmynmposaHbl
cnepyroLve 3aa4u:

1. W3yuutb nuTonormyeckmii coctaB M OCODEHHOCTM OCA[KOHAKOMNEHUA 3JOLEH-
HUMXHEONUToLLEHOBOro ocafoyHoro bacceiina HOxHol Apmerun.

2. [llpoaHanu3npoBaTb COCTaB MNAHKTOHHbIX chopamuHudep B OcCajkax, BblAenUTb
rpaHuLbl MEPBOrO MOABIEHWA U WCUYE3HOBEHWUA CTpaTUrpachMyeckn BamHbIX BUAOB, a
TaKKe COMOCTaBWUTb MX C AaHHBIMU PasUYHbIX KIMMATUYECKUX PeruoHos piA bonee
Ha/IeHOrO YTOYHEHUA CTpaTUrpacpUyecknx rpaHuL,.

3. Ha ocHoBe nnaHKTOHHbIX hopamMuHMep NPOBECTW 30HANbHOE MOApasAeneHne U
COMOCTaBUTb ~ €r0  C  perMoHalbHbIMU 7 MENAYyHapoOgHO  MPUHATLIMK
6uocTpaturparyeckumm LKanamm.

4. ConoctaBuTb AaHHble MO MNaHKTOHHbIM hopamuHudpepam € JaHHbIMKU APYrux rpynn
MuKpodpoccunuii (beHTOCcHbIX hopamuHUdpep, HaHONNAHKTOHA, PaauonApuiA n ap.).
Paiton wuccnepoBaHuA BKAKOYAET HECKONBbKO OMOPHbIX Pa3pe3oB, PacroNOMEHHbIX B
npepenax Llaranckoii CUMHKIMHOPWA W NpuUneratoLLMX CTPYKTYPHbIX 30H: Ypuaasop,
Waran, Jlanaxap, Ypuananax n Manuiuka.

MwukponaneoHTonornyeckue nccnegoBaHna 6bian cocpefoToYeHbl NPENMYLLLECTBEHHO Ha
Md, a nonyyeHHble pe3ynbTaTbl COMOCTaBAANMCE C JaHHbIMM MO OEHTOCHBIM
cdopamunHudpepam v HaHHOMNaHKTOHY. B xope pabotbl bbina paspabotaHa yrnpoLeHHaa u
acpheKTUBHAA METOAMKA BblAeNeHNA MNaHKTOHHbIX hopamMuHudep M3  OCafOYHbIX
nopog. Mukpockonuueckue nsobpameHua oTaenbHbIX sk3emnaapos P 6oy nonyyeHsl
C UCnonb3oBaHMeM CKaHupytoLLlero anektpoHHoro mukpockona TESCAN VEGA-II XMU B
ManeoHTonornyeckom wnHcTUTyTe Axagemun Hayk Poccuiickoii Pepepaunn (Mocksa).
TakcoHommnyeckaa upeHTUpUKauma MNP npoBogunacb Ha OCHOBE COBPEMEHHbIX CUCTEM
KnaccuduKaumMm 1 CrnpaBoYHbIX aTnacoB, B 4YacTHocTu pabot Pearson et al. (2006) u
Pearson, Wade (2015). HekoTtopble paHHble bbinn conocTaeneHbl ¢ pesynbtatamu 6onee
paHHux uccneposanuii (CybbotnHa 1953, KpawenuHHukos 1974, KpalueHnHHuKOB,
Mryxan 1985).

NuTtonornueckue, daunanbHble 1 MUKPOMANEOHTONOMMYECKUE UCCef0BaHUA MO3BONAIOT
PEKOHCTPYMpOBaTb YCNOBWA OCaAKOHAKOMNEHUA W  CTpaTUrpadpuyeckyto CTPYKTypy
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bacceliHoB. AHanM3 AaHHbIX NMOKasblBaeT, YTo ceaumerTauma B LLlaranckoil cuHknHanm B
TeyeHne 3oueH-onuroueHa Obina obycnosneHa perMoHalbHbIMU  TEKTOHUYECKUMMU
npoueccamm U  KonebaHuAMM ypoBHA MopA. B paHHem 3soueHe BbiABneHa
TpaHCrpeccuBHasa MoCnefoBaTeNbHOCTb MUKpodauuanbHbiX TUMOB OT AMTOpanu [o
HUHeli-cpeHeii yacTell cpegHero pamna. [lna aToro atana xapakTepHbl HYyMMyNNUTOBble
U3BECTHAKM, cchopmmpoBasLLmneca B YCNOBUAX  OTHOCWUTENBHO BbICOKOI
rMApOAVHaMUYECKON aKTUBHOCTU. B cpefHem 3oLeHe MpopfomKaroLLanca TpaHCrpeccus
npueena K yBenuueHuto rNy6uHbl bHaccefiHa W pasBUTMIO  CKIOHOBbLIX  YCNOBWIA
0CaJKOHAKOMNEHNA, YTO MPOUCXOAUIO MapanienbHO ¢ POPMUPOBAHMEM BYSIKAHOrE€HHO-
0CaJOuHbIX Tonw, JIoKkanbHO pasBMBaIMCb  HYMMYNUTOBO-KOpPaioBble  pucOBble
noctpoiiku (Laran) B ycnoBMAX MENKOBOJHOrO, XOPOLLIO OCBELLEHHOrO MOPCKOro
bacceiita. B nosgHem soueHe ocafKkoHaKoMIeHNe MPOUCXOANIIO B LUENbMOBbLIX YCIOBUAX.
B uHTepBane BepxHEro soueHa — HWHKHErO ONUroOLEHa YBENMYeHWe MNpUTOKa
MOAMMMKTOBOrO MaTepuana U CHuMeHue OMOKNacToB, XapaKTepHbIX [JIA MENKOBOAHOM
Cpenbl, CBUAETENLCTBYIOT 00 aKTMBM3aLMM AMHAMUYECKUX Mpoueccos. [ payBakkoBble
MecYaHWKn 1 TypbuAMTOBbIE OTNIOMEHWUA HUMKHErO ONUroLEeHa YKasblBaloT Ha pasBuUTUE
rpaBUTaLMOHHbIX  MOTOKOB  OCaAOYHOrO  MaTepuana, BEPOATHO  CBA3aHHbIX C
TEKTOHWNYECKOIN aKTUBHOCTbIO U MOABOAHBIMUA OMON3HAMM.

Komnnekcol TP, BbiABNEHHblE B M3Yy4YeHHbIX paspesax, BKIIOYAOT MpeAcTaBuUTENeit
popoB  Acarinina,  Morozovelloides, =~ Hantkenina,  Subbotina, Turborotalia,
Dentoglobigerina w Globigerinatheka, 4To ykasbiBaeT Ha Tensble Mopckue ycnoeua. Ha
OCHOBE PacnpOCTPaHEHUA KHOYEBbIX UHAMKATOPHbIX BUAOB WU UX MEPBbIX U MOCNERHUX
noAsneHuit BblaeneH pag, buoctpaTurpacmyeckmx 30H.

B paspese Ypuap3op ycTaHOBNEeHbI Tpu OCHOBHbIe 30HbI 1d: P12 (E10-E11), P14 (E14) un
P15 (E14-E15). Otcytcteue Buaa Orbulinoides beckmanni cBuaeTenbcTByet o TOM, YTO
3oHa P13 B u3yyeHHbIx pa3pe3ax He oxapakTepusoBaHa 3TUM BUAOM-UHAekcoM. 3oHa E13
onpepeneHa Ha ocHosaHuu npucytcTBua Hantkenina alabamensis v Globigerinatheka
index, Torpa kak 3oHa E14 yctaHoBneHa mo nocnegHemy nossneHuto Globigerinatheka
semiinvoluta.  [lnA  yTOYHEHWA rpaHuL, 30H WMCMONb30BANMUCb  TaKiKe Takue
6uocTtpaturpacdpryeckue Mapkepbl, Kak nocnegHee nossnenue Acarinina bullbrooki,
nepsoe nosaenenue Hantkenina alabamensis w nepsoe noasnenne Turborotalia
cerroazulensis.

B paspesax Laran u JlaHaxap AononHUTENbHO BbleneHbl buocTpaTurpacnyeckme 30HbI
BEPXHEro 30UEHa W HukHero onuroueHa. B uvactHocTM, B paspese Manuiwka
yctaHosneHbl 30Hbl E16, O1, 02 n 03, onpepenaemMble rnaeHbIM 06pa3om no NocnesHUM
noasneHuam Bupos Turborotalia cerroazulensis, T. increbescens v T. ampliapertura.
Mockonbky BUA-MHAekc Hantkenina alabamensis oTcyTcTBYeT B HEKOTOPbIX pa3pesax,
ONA  OMnpejeneHuA rpaHuLbl 3J0LeHa W ONUroueHa MpemioKeHO  UCMoNb30BaTb
anbTepHaTUBHble buocTpaturpacdmueckue Mapkepbl. B 3Tux cnyyaax nocnepHee
noasnenue Turborotalia cerroazulensis npuHumaetca 3a rpanuuy E16-01, Torpa Kak
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nocnegHue noaeneHua Turborotalia increbescens w Turborotalia ampliapertura
ucnonb3aytoTtca aaa ycraHoeneuua rpanuty, 01-02 n 02-03 cooTBeTCTBEHHO.
Conoctaenenne 30H P ¢ gpyrumm 6uocTpaturpachMyecKUMy UHAMKATOpPamMm, BKtOYas
6eHTOoCHblEe hopamnHKcepbl U M3BECTKOBbIV HAHHOMNAHKTOH, MOKa3bIBaeT, YTO rpaHuULbl
MeXAy 3TUMU rpynnamm He BCErja CUHXpPOHHbI. Hanpumep, 3oHbl SBZ, ocHoBaHHble Ha
KpynHbIX OeHTocHbIX opamuuuncpepax (SBZ17-SBZ21), He nonHocTbio coBnapatoT C
30HaMu (1P, 4TO yCNOMHAET TOUHYIO KOPPENALMIO CTpaTUrpachuyecKknx rpaHuL,.
Accounauum KU3BECTKOBOTO HaHHOMMAHKTOHa M3 paspesa Ypuaj3op YKasblBaloT Ha
Hanuune 30H CNE14-CNE17 wu  NP16-NP19, 4to noatBepmpaer BO3pacTHble
onpepeneHnsa, nonyyeHHble Ha ocHose [1dP.

Resume

The aim of the study is to investigate the evolution of the Eocene-Oligocene sedimentary
basins of Southern Armenia and their biostratigraphy based on planktonic
foraminifera (PF). To achieve this aim, the following objectives were set:

1. To study the lithological composition and the features of sediment accumulation of
the Eocene-Lower Oligocene sedimentary basin of Southern Armenia.

2. To analyze the composition of PF in the sediments, to identify the boundaries of the
first occurrence and extinction of stratigraphically significant species, and to
compare them with data from different climatic regions in order to refine
stratigraphic boundaries more reliably.

3. To establish zonal subdivisions based on PF and to correlate them with the regional
and internationally accepted biostratigraphic scales.

4. To correlate PF data with the data of other microfossil groups (benthic foraminifera,
nannoplanktons, radiolarians, etc.).

The study area includes several key stratigraphic sections located within the Shaghap

syncline and adjacent structural zones: Urtsadzor, Shaghap, Lanjar, Urtsalanj, and

Malishka. Micropaleontological investigations were primarily focused on PF, while the

obtained results were compared with data on benthic foraminifera and nannoplankton.

During the study, a simplified and efficient method for the extraction of PF from

sedimentary rocks was developed.

Scanning electron microscope (SEM) images of selected specimens were obtained using

a TESCAN VEGA-II XMU microscope at the Paleontological Institute of the Academy of

Sciences (Moscow, Russian Federation). The taxonomic identification of PF was based on

modern classification systems and reference atlases, particularly those of Pearson et al.

(2006) and Pearson & Wade (2015). Some data were compared with the results of

earlier studies by Subbotina (1953) and Krasheninnikov (1974), Krasheninnikov &

Ptukhian (1985).

Lithological, facies, and micropaleontological studies allow reconstruction of sedimentary

conditions and the stratigraphic framework of the basin. Analyses indicate that
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sedimentation in the Shaghap syncline during the Eocene-Oligocene was strongly
influenced by regional tectonic processes and sea-level fluctuations. During the Early
Eocene, a transgressive succession of microfacies types was identified, ranging from the
littoral zone to the lower-middle parts of the middle ramp. This stage is characterized by
nummulitic limestones formed under relatively high hydrodynamic activity.

During the Middle Eocene, the ongoing transgression led to an increase in basin depth
and the development of slope sedimentary conditions, occurring concurrently with the
accumulation of volcaniclastic sedimentary layers. Locally, nummulitic—coral reef
buildups (Shagap) developed under shallow, well-illuminated marine conditions. In the
Upper Eocene-Lower Oligocene interval, an increase in the influx of polymictic material
and a decrease in bioclasts typical of shallow environments indicate an intensification of
dynamic processes.

The graywacke sandstones and turbiditic deposits in the Lower Oligocene indicates the
development of sediment gravity flows, likely related to tectonic activity and submarine
landslides.

The PF assemblages identified in the studied sections include representatives of the
genera  Acarinina,  Morozovelloides,  Hantkenina,  Subbotina, Turborotalia,
Dentoglobigerina, and Globigerinatheka, indicating warm marine conditions. Based on
the distribution of key index species and their first and last occurrences, a series of
biostratigraphic zones has been established.

In the Urtsadzor section, three PF zones were identified: P12 (E10-E11), P14 (E14), and
P15 (E14-E15). The absence of the marker species Orbulinoides beckmanni indicates
that zone P13 is not represented in the studied sections. The E13 zone was determined
based on the presence of Hantkenina alabamensis and Globigerinatheka index, while
the E14 zone was defined by the last occurrence of Globigerinatheka semiinvoluta.
Additional markers used for refining zonal boundaries include the last occurrence of
Acarinina bullbrooki, the first occurrence of Hantkenina alabamensis, and the first
occurrence of Turborotalia cerroazulensis.

In the Shaghap and Lanjar sections, additional biostratigraphic zones corresponding to
the upper Eocene and lower Oligocene were identified. In particular, the Malishka
section contains zones E16, O1, 02, and 03, defined mainly by the last occurrences of
Turborotalia cerroazulensis, T. increbescens, and T. ampliapertura.

Because the index species Hantkenina alabamensis is absent in some sections,
alternative markers were proposed for identifying the Eocene-Oligocene boundary. In
these cases, the last occurrence of Turborotalia cerroazulensis was used to define the
E16-0O1 boundary, while the last occurrences of Turborotalia increbescens and
Turborotalia ampliapertura were used to determine the 01-02 and 02-03 boundaries,
respectively.

Comparisons between PF zones and other biostratigraphic indicators, including benthic
foraminifera and calcareous nannoplankton, show that the boundaries between these
groups are not always synchronous. For example, the SBZ zones based on larger
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benthic foraminifera (SBZ17-SBZ21) do not always coincide exactly with the PF zones,
which complicate precise correlation of stratigraphic boundaries.

Calcareous nannoplankton assemblages from the Urtsadzor section indicate the
presence of the CNE14-CNE17 and NP16-NP19 zones, which confirm the age
assignments derived from PF.
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