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Shuwtuwynpdwdp, husp  huwpwynpnggni inybg - wwwhngtp  hGnwgnnnigiwu
(hwndtip hpwlwuwgnup:

Qnifu 1. munrULUUPPYNT suruofh GruruPpULULUL
NrUNRULUUPPNRESNRLLENP SUTUMNS UYLUNY

Wu gntjup ubpyuyugund £ << wvwpwdph  Gplypwpwiwlwi Yunngwdpp L
qupgugiwt  wwwndnyggniup - Ww-<hdwjwjwu  Swipwynp  gnunnt - hwnywdnid:
Ubpywjwgynd 65U wwpwdwopowtuh  hhduwlwu  nblunnuwbpunwgpulwu
Gunniguidpuyht  Shudnpbbnp’ Cwpwdwht - wjlwlwt pnbp, - ophniewht
hwdwihpp b Undjubp-"wpwpwnwt gnwht, htusybu twlb npwug duwynpnwip
wwdwuwynpwsd gbinnhuwdhly gnpdpupwgubipp: Ffund wunpunwpd £ Juunwpgnd
twl  <wpwlwht  <wjwuwnwuh  wwibngbuh  tunywdpwiht wywqwuh
wnwuduwhwwnlhnyggnivubipphy, Md  dnppninghwjht nt Yhuuwbipunwgpulwu
Upwuwynypyuup b < nwpwdpnd M nwnwuwuhpnygwt ywundnyejwun:

QLNRtu 2. LhNTENPSUSrNh@3NRL, Lh@NSUSHhUL ULULPR

Swnwthh uptyhuwp (@Y. 1) gnudnd £ Lwugwuhuwnn b Nipé wunplyjhuwutiph dholt
L ubpyuwjwgdwsd £ wuwbngbu-ohgngtt hwuwlh dnin 1500 d  hgnpnipjwdp
tundwodpubipny: Swpwdpnd nwnwuwuhpyb Bu Nipgwénp, Cwnwih, Lwuswn b
Nipguiwity  Yupdwdptibpp,  npntn uwwpdey £ peninghwlwt b $ughw)
ybpnwnieinie: - Ujnw nwinduwuppdws Uwholwih - Yupdwdpp  guugnd |
Enbquwdanph uhuyhunpphnuwinwd (uy. 2):
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(ApakenaH 1949, AsaHecsH 2004,
2018): TIGR. T.B.-
(tilted block), LF-

VF , UAF- -
;3
7- - ;8-
; 10-
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;14
;17
;18-
: ; 19-
; 20-
; 22-

., 2015, Avagyan et al.,
(tilted block), ARM. T.B. -

., UF- ,
, TF- 1,2-
, 4- , 5- 1
;2
;4
; 5 -
6 :
- : 9-
; 11-
3- -
- : 15-
; 16- ,
;o 21-



Nipgwanph fuipjuwép (unnphu Engbt)

Nipgwannh Yupdwdpp qunuynud £ Swnwihh upuyihuwh hjinwhuwihu plnw: Ujuwnbin
unnpht kEngliuh uunduépubipp ubpyujugdwd tu Yunnigh b Ubwuh gbpnwiudpbpny:
YUunnigh gtpunwiudph Ybipht hwndwdép Yugddwsd b wnihdhyunwihtu Yuppnuwwmwhtu
wywqupwpbphg'  |hpnnwduhnWwiht - Ypwpwpbph  nuwUwyubpnyg:  Ulwup
sbpunwtunpp ubpuywgywsd £ unwidnihwnwiht Ypwpwpbpny, npnup hwunhuwund
Bu  wwpwdwopswuh Ywplnp  dwpytp hnppgnu: Cuwnn 9 dhlypn$wghwubph
wbGuwlubph  unnphtu Engbup Ulwup  obpwwfudph Gundwdpwynunwynidp
punpoynd | wpwlugpbiuhy hbppwihnfudwdp' |henpwy gnuwghg unnpht L dheoht
nwdwh dhoht hwinywd (PokuH u ap., 2021):

Mipgwénph Yunpdwép (dhehtu-Ybpht Englty)

Uhohu U Jbtphu Engbuh Uuwnywdpubpp ubpluwjuwgyws Gu Upthw, Uquubly UL
Mipgwann obipmwfudptipny: Upthw sbpnwfunwdpp Yugqddws £ hpwpfuwpbynpwihu
uhjwmwpwnbphg b wjwqwpwpbphg, npnup wugnd Gu Juwwpnd nbwh Uquinbl
sbpunwfunwp' Ywppnuwwnwiht ynyeh wény: Uquunbyh sbpunwfundpp ubipwnnd
$ihonhnuyht bunywdpubpn L dbpgbjubp’ hwpnwan dhypnppwdnubpny:  JYbphu
hwwnjwsdnw  qupgqugws bu  unWddnypnwht Ypwpwpbp' Nummulites  maximus
hnphgnuny: Lunywdpubpp dlwynpyb] Gu uinnphtu odonphg dhusle dhoht phiidwiht
dhowywyptinnd (Zakrevskaya et al., 2020):

Cwnuithh Yupyuép

Uwnpht tngbith tundwdpubipp depyuund Gu Gwnwihh uhtlyjhuwih tpyne plbipn
U Nipdh wuwhyhuwih ppihdpnd: Hhwup wwibngnjwu Ypwpwpbiph ypw tunwé Gu
hpdph Ynugndbpwnubpngd L hpduwywund  tbpluwjwgyws  Lu  opquuwdhu
nwnphunwiht b wjwquht  Ypwpwpbipnd:  Ypwpwpbpnud  hwunhwnd  Gu
unwddnihwnubin, nhuynghyhuwubp, Yphunhnubp, sphdninutiph W $npwidhupdtiputph
phynpubp: dbppu hwwndwdubpnd qupgqugwd U twl dbpgbjwiht, uppnwht b
Yuiywnbuhnwihu obpnbp’ $npwdhupdbpubph b w) opquuwshu Juwgnpnubph
wnYujnipywdp: Yinpdwdpnud wbin-nbn wpdwuwgpywd tu twl Ynugndbpwnubph
hnphgnuubp b mblunuwlwu fuwfunnudubp (Uwhwlwu b nip., 2017):

Cwnuipp unuddnihn-Ynpwpuyhu nh$

Gwnuithh nh$p hpkuhg ubpywjwgund £ Yuppnuwnwiht Yugdh Junnigywdpw)hu
Jhwynp, npp dbwdnpydby b wbnnud ubipwnting wwppbp opqutiwlwt Juwgnpnubiph
pwnuwnphsubip  (uYy. 2): YGuuwdht pwnwnpnigjwt U Uundwdpwlynunwldwu
wnwidtuwhwwynywu hhdwt Jpw wnwiduwgytp tu 9 pwghw whw: Hhdp
Ywauyws £ unwdnyhinughl, - nhulnghyihtiughtt U Ynpwwght - phnljwunhy
Ypwpwptiphg, phuswbu  bwl  dhypnphwihpwiht - wnwwgnuiubinhg:  Mthjwjhtu
hwdwYwpgp duwdnpyty £ dSwudwn, qwy nwwynpud Snduwihtu dhowduwypnd, huy
owdlnn  dhypnphwhpubph  duwdnpndp  Ywpnn b wwpdwtwynpdwd  (hubg
wpwuugnbuhwiny Yuwd Yihdwjwlwt Yupny thndinfunyniuubipny (Sahakyan et al.,
2020):
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, HE - ;
(Sahakyan et al., 2020).

, (Sahakyan et al., 2020):

" Nummulites maximus ,
(3aKpeBCKaa u ap., 2017):

(Grigoryan et al., 2026):



(Grigoryan et al.,

2026):

1

a.
c -



UktuwpbYnpubp: 7 - LBF (U6 pGupnu dnpwdhudbipttn): a - oppnpwqihtuhnubp
(orthofragminids), b - unuwidniyhwnhnubp (nummulitids), 8 - thnpp pbupnu
$npwdpudbpubp, 9 - Md, 10 - Ywpdhp 9phdninubp, 11 - wnwudhu wuypnn
Ynpwiubp, 12 - qunnipwiht Ynpwiubp, 13 -  Juppnuwwnwhtu uwyniugubp, 14 -
pphngnwitibp:

Ywppnuwwnubph  (jhpndwghwubp): m - dwnuwnu (mudstone), w - Jwluwnu
(wackstone), p - wwluwnnt (packstone), g - gphjuunnt (grainstone), f - Hunuwnnt
(floatstone}, r - nwnuwnnt phnljjwuw (rudstone Bioclasts):

Gnifu 3. 2NLUL USNPURUGULNRULE CUS TLULUSNL SNrUUPLhDEILEND
Lwpwywjht <wjwunwth wwibngbuh Yupdwdpubpnud wbiphgbt tunydwdpubiph
wnlwjniejniun, npnup htippwthnfuynid tu Ypwpwpbiph obipwntpny,
huwpwynpnientu LU pudtnnul hpwywuwgub) YEuuwbipnwagpwlwu
nwnwilwuppnienutbp b yEpwluitqutp tunwdpwnunuwldwt ywwndnyeyniup: Uju
gliund  Yubpyuwywgdh Nipgwdnp, Cwnuwith, Lwugwn, MNipgwjwue, b Uwihplw
Yupwsdpubiph Engbu-olhgngbu hwuwlh uuinywdpubipnid wwulwnnu
Inpwdhuhdbpuliph nwunwWuwuppnieniuubpp:

Mipgwénph Yunpduép

Nipgwénph hwndwdnd Engbuh uunduwdpubpp hwpnwwn Gu wwulunu, thnpp U
funonp  pbupnu  $npwidhupdtipubpny, puswbu twb wunwwulunnuubpng: M3
hwdwihpnd  gbpwlypnnud  Bu  Subbotina,  Turborotalia, Dentoglobigerina
Globigerinatheka gtintipp, hul wnwp opwjhtu tnwpunuutiphg hwunhwnid Gu Acarinina,
Morozovelloides L. Hantkenina wnbuwlubtipp: “wnpywépnd wnwuduwgyby Gu Gpbip
hpduwlywu  YEuuwgnuwubp'  P12/E10-11, P14/E14 UL P15/E14, npnup
hwdwwwwwufuwund U dhghu b Jdbphu Engbuph  buwndwdpubiphu:
Lwunwwulunuubiph nwnwuwuhpnyeniup enyp £ wndtp wnwuduwgutp NP16-NP19
L CNEI5-CNE17 gnuwubipp, npnup hwdwnpdnud Gu wywulyunnu $npwidhup$bipubpp
wnywiubph hbwn:  PGupnu  dnpwdhupdbpubph  nwntwuppngeniup unyuwbu
hwunwwnnu £ dhoht W Ybphu Engbiuh bundwdpubiph wnlwynyeniup (Zakrevskaya et
al., 2020):

Cwnuthh Yunpywsp

Gwnuthh Yupywdpnd Md nwnwitwuhpnigyut wpnyniupnd wnwuduwgyt) Gu E10-
E1, E13, E15 L O1-02 gnuwubpp: <wdwihpp ubplujwgdwd k Dentoglobigerina,
Subbotina, Turborotalia LW Catapsydrax gbntiph wbuwlubpny: dbpht  Engbup
tunywdpubipnd  hwjntwpbpwd Gu uwl Hantkenina gbinh ubplwjwgnighsubip,
npnup  Yuwplnp  YEUuwobpuwgpuwwu  bpwtwlyngginie mioku: hbwghu
Ypwpwpbpnud  wpdwbwgpdwd  unwdnyhntubph b wy junonp phlpnu
Pnpwidhupdbiputiph wnywynyeniup poy|  wwihu win tundwsdpubipp ypwgpt) ny
Engbu-uinnpht ojhgngbt hwuwlht (Sahakyan et al., 2020):
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£16, 01, 02 03

( .5): 1
11 7 11 11 6 , 1 11 /
jacksonensis (Grigoryan et al.,
2026):
5 a -
, b - (PF)

PF 01, 02 03
(Grigoryan et al., 2026):
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L£ruurunhyu

Wuwhuny Swnwihh uhuYyhuwp wupdbnphy wjwquu k, ubplujwgyws dnnn
1.5 Yd hgnpnipjudp  wwibngbuh tunywdpubpny: Unnphu Engbuh wwwnpubpp
inpwuugnpbuhy, wuubpnwouwl Swdynwd Gu wybh hpt' wwibingnh, Jbphtu Ywysh,
wwitngbuh wwwpubpp: Mipgwénp Yuipdwdph uinnpht tngbuh bundwédpubpp
duwynpyty Bu wlyinhy hhnpnnhtwdhy wywjdwuubpnud, gbpwlonnn diuwuhulywu
wpngbuubpny, wpputiph  gnpdniutinepywt  wgnbignuygjwdp:  Lnwidnihww)hu
Ypwpwnbpp gnyg Bu wwhu wpwuugpbupy hwonpnwlwunyeni’ |hpnpw| gninnig
dhuslk dhohu nwdwh uwnphtu b dhoht dwubpp, npunbn tunduwdpwynunwynidt
pupwgt] £ dbniwpebp wjwqwuh dwudwn opwiht dhowdwjpnwd U ninnblgyt| &
dhoht wihpwjunyejwu nkdhdny (uy. 6, 7):
Uhohu Englit-ojhgngbit Uunywdpwlnunwlyndp Swnwihh uptuyjhtwind nbnh £
niubigh] whahpbip wjwqwund (piggyback basin- thnpp Uundwdpwiht  wjwqut’
duwynpyws  Jpwowpdynn  obpwbpp  Gntwiht hwndwénd):  Uhghtu  Engbup
punpnaynud £ jwugwiht  uundwspwynunwlydwdp, Jtpwhulynn  gpugdhwnwghnt
wpngbutbpny,  wnipphnhunwiht wnwowgnmtbpny - Uy, 8):  UJwqwup
funpwunigiwup gniqwhtn wbnh £ mubkgh) dhohtu Engbuh hpwpluwtunduwsdpwihu
otpinbph dlwynpnudp: Gpb dheht Engup niup (wju mwpwdnud, www Ybphu Engbup
wwwpubipp hhduwlwunw uhuyhtwwiht dwubipnd Gu dGpYuinwd, husp dwuwdp
wwpdwuwynpJwsd £ wyu dwdiwuwwhwwndwdnud whghpbip wjwqwup dLwynpdwu
wywpuny: Ujwquuph dbpght  tundwdpwlynunwynwip wbnh £ mubkgh] Jbphu
olhgngtit-uninpht dhngtiunud, hushg hbwnn njw| L nbghntw| pwpapwgnuubiph,
hwdwotuwphwiht dnyh dwlwpnwyh wuljdwu wpryniupnd wuhbGwnwgb:
Nipgwénp, Cwnwih U Lwbown  Yunpdwoépubipnud  hwunhwnn  Unwdnyhunwht
Ypwpwpbpp punpny LU wuwiht L wnipphnhnwiht tundwdpwynunwldwu
dhowywjpbppu:  Ynugndbpwwutph b ppblswgyws Ypwpwnbiph  wnlwynyeniup
Jyuynud £ wihwdbpd hwindwdubpht dnin pwpép Eubpghwjh tunyjwdpwynunwydwi
wwpdwuubph dwuht: Uwihoiw Yupdwdpnud ytiphtu Engbii-uwnnphu ojhgngbit (Uy. 5,
8) dwidwiwlwhwwnywdénd qgbpwlpnbp Gu  (wuswiht  unmywdpwlnnwlydwu
wuwydwuubpp'  dhoht  wihpwjunyejwt  gnwnind:  Engbii-ojhgngbt  wugnwiwght
hwunjwdnu wnihdhyunwihu (pwqdwpbYnpwiht) tnysh tbiphnuph wybjugnudp L
dwudwn  Jdhowdwjphu  punpn?  phnYuuwmubph  Wjwgnudp  YYuwgnd - Gu
nwpwdwpowuh nhuwdhy wpngbiuubph winhqwgdwu dwupu:
Uwnnpht  ofhgngbunwd  wnlw  gpwnwwlubpp  (Ynwhwn, Jwwn  nbuwyuwynpdwsd
wywquwpwnpbp) Ywpnn Eht wnwewtw| Uwl. unnponjw unnwupubiph, dwuuwjwywu
hnuph, Ywd fupwn, wundwdpubpny  Swupwpbinudws,  dgnnuljwunygwdp
wwdwuwynpdwsd wnipphnhwnwiht hnupbiph, htswbu twl ubudhl wynhynyejwdp
wwdwuwynnpywsd gnpdpupwgubiph hbinlwupny (uy. 6): dbphu ofhgngtiunw dhohu
hwwhlwht  wjwqupwpbph  wnujnyyniup  dJwwnbuwupnd £ dhoht  Lubipghwih
Swudwn opwjht dhowdwjph dwuht:
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6. , Carbonate sand grains-

, Slumps-
clay and marl- :

, Carbonate

Acarinina,

Morozovelloides, Hantkenina, Subbotina, Turborotalia, Dentoglobigerina

Globigerinatheka

P12, P14 P15,

Hantkenina alabamensis, Turborotalia cerroazulensis

Nummulites maximus . P12
Hantkenina P14 P15

Reticulofenestra  Dictyococcites,
50%,

\]Niinhin pijj\vi)nU Heterolepa eocaena - Cibicidoides landjaricus,
Cibicidoides truncanus Planulina costata ,
(3aKpeBCKaa n flp., 2017):
' Nummulites maximus, Discocyclina
SBZ17-19 :
P12, P14 P15

NP16-NP19 , SBZ17-19
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Assilina,
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Swnuwthh Yupwdpnud wnwuduwgyby Gu 01-02, E13 L E15 YEuuwobipnmwgpulwu
gnuwubipp:  E13-p  hwuwnwwynd L Hantkenina  alabamensis,  Turborotalia
cerroazulensis, Subbotina linaperta W Catapsydrax inbuwlubtiph dhongnd, husp ylwynud
£ dhohu-ytipht Engbuh wwp opwjht dhowdwyph dwuht: 01-02 gnuwubpnud
glipwlonnwd tu Dentoglobigerina, Subbotina W Catapsydrax wmGuwlutipp, husp gnyg b
wmwihu dwudwn, dhoht Lubpghwih tunmywsdpwlnunwynwd: Nthpwihu Ypwpwnpbipnud
funonp phupnu $npwidhuhdbpubph dwupwdwut nwnuuwuppnenu sh Juwnwpyb,
uwlwu unwdnyhwnubph' Nummulites fabiani iretiatus, N. striatus, N. incrassatus, N.
vascus, Chapmanina U. Sphaerogypsina wbuwlubph wnlwjngniup yYuwnd £ nip
Engliti-olhgngbU dwdwuwlwopowth dwuhu:

Lwuownh Yupdwdph unnpht hwwndwdnud Morozovelloides ghinh  wuhbtinnwgnudp
wbnh £ niukghp P14-h JGpht dwund: Uhoht hwwndwdnid, P15-P16 gnuwubipnui
gbipwlonnud Gu Globigerinatheka, Turborotalia W Subbotina gbintph wbuwlubipp: P16
gnuwl  wnwbduwund t Turborotalia cocoagensis-h wnwehl  wnlwnigjudp L
Turborotalia ampliapertura, Dentoglobigerina galavisi W flungnp Subbotina-unh wnwuwn
wnuwjnywdp, husp gnyg E wnwihu Engbu-olhgngtu wugnudp:

P17-P19  gnuwubpnud  Yuppnuwwwiht  Ynyep tjwgmd L, Engbiuht  punpno
wnbuwubpp wwlwunw Gu, huy ofhgngbuht punpny wbuwyubpp, huswhuhp Gu
Dentoglobigerina tapuriensis W Turborotalia ampliapertura, nwnunu Gu gbpwlonnn:
Mwnhnwphwubph nwnwuwuhpngniuubpp gnyg Gu wiwihu unnpht hwndwdnd
Thyrsocyrtis cf. triacantha, hulj Japhtu hwwdwdnu® Spongodiscidae hwdwihpubipp,
husp gnyg £ wwjpu  nwnpnuphwiubph  wbuwlh UL pwglwquunywu
thnihntuniyniutipp P12-P16 gnuwubpnud:

Mipgwwugh Yupjwdpnud SBZ19-20 gnuwt hwdwnnynid £ P16/E15 gnuwubiph htiwn:
Uwlwiu dhlutunyu dwdwuwy fuunhp b wnwwund ofhgngbuh uwnnphtu uwhdwup
npnodwl hbn Juwdwsd: Cun wwulynnt npwdhuphdbipubph (Wade et al., 2011)
gnuwubph  npnadwtu  swihwuhpubph  ohgngtiuh  uwnnpht  uwhdwuh  npnghs |
hwunhuwund Hantkeninia punwupph wuhbiinwgdwu thwuwp: W uwhdwuhu dnunn
hpwnwpéneniu £ uwlbe G. index (E15/16) W T. cerroazulensis (P17/18) wbuwlubnh
wuhbwnwgntdp:

Uwippywih Yunpdwdpnd gnuw nbuwl hwunhuwgnn Hantkenina alabamensis sh
agunuyt; Uwhdwuh npnpdwt hwdwp oguwgnpdyt) b Parasubbotina hagni, Subbotina
jacksonensis, S. linaperta, S. yeguaensis W Turborotalia cerroazulensis inbuwlubiph
dbpohu  wnlwjnuyeyniup:  Globigerinella obesa, Dentoglobigerina tripartita, W D.
venezuelana wnwoht wnlwjnyniup dwunuwuond £ O1 gnuwgh uyhgpp, huly D. taci
L S. tecta wbuwlubiph Jbipghtu wnljwjnyesyniup' 01 gnuwyh Jbpht hwindwdp: 01/02
uwhdwup npnpdwu hwdwp P. naguewichiensis qnuw| wbuwlp hp uwhdwuwhwy
wnwpwddwl wwwnbwnny sh Yphpwnyb:
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Gqpuljugnipniu

Gwnuwthh upuyihuwih unnpht Engbuh tunyuwdpubpp (hhduwlwunw unwidnyhunwiht
Ypwpwpbip), dbwynpydby Bu dwudwn opwiht, wlwnhy hhnpanhuwdhly wwydwuubpnd'
thenpwihg  dhush  dhoht nwdw  dhowdwjpnud:  Uhoht  tngbuh  pupwgpnud
wpwlugpbuhwh  wpryniupnd bunduwdpwynunwynwip wnbnh £ niubtigh)  jwuswhu
Jhowwypnid' hpwpluwiht unyeh ubpgpwydwdp: UpLunyt dwdwuwly sbwynpdby Gu
nhdwiht Ywnnygubip: dbphtu Engbiu-ohgngbunud tunmdudpwlynunwldwt  jwugwjht
wwdwuubpp  tnfjuwphuylp Bu nwwydnpywd  uinnphtu-dhoht 2Gidwihu, hwpnww
ppwén duwgnpnubpny dhowduwpny: vbpphu ofhgngtiund gbipwlont) £ dhoht-pwpép
Eubipghwyny dwudwn opwjhtu tunywdpwynunwlynidp:

Lwpwywjht <wjwuinwth Yupdwépubiph (Mipgwannp, Swnuith, Lwuswn, Nipgwjwug,
Uwih2yw) wwulyunnu b pbupnu $npwdhupdbpubph, huswbu twl Gwunuwulwnup
hwdwnnywd nwnwtwuphpnuygniiutipp oy Gu gk uwhdwub) unnpht, dheht, Ytpht
Engbuh U Engbii-ojhgngbit wugdw Yhuuwobipmwgpulwu gnuwubpn:

Unwuduwgyb| tu P12 (E10-11), P14 (E14), P15 (E14-15), huswbu uwl P16-P19
wwuyunnu dnpwdhuhdbputiph gnuwubpp: Swnwithh Yupjwdpnd wuswinygt £ E13,
E15 b 01-02 gnuwubipp, dhusnbin Lwuswnnwd b Nipgujwusnid dpgpnyt tu P14-P19
Jdhowlwpbinp' hhdujwsd Morozovelloides-n wuhbinwgdwl, Turborotalia cocoaensis-h
wnwohl hwjinudbint W Hantkenina puwwuhph ybpoht wnfwjnyeywt Jpw: fungnp
phupnu $npwdhuhdbputph SBZ19-20 L wjwulwinu dnpwdhuhdbputiph P16/E15-h
gnuwubph hwdwnpnuwp gnyg E wwihu, np wywulyunu b pbupnu thnpwdhupdbpubipp
dhaw sk, np hwdwdwdwuwlwiht Bu, htusp pwpnugunid | uwhdwubph Gogpunnudp:
Mipgwdnph - Yuwpwdpnwd  gpwugyty U hwdwpfuwphwiht unwUnwpunubphu
hwidwwwwwutuwunn CNE14-17 U NP16-19 twunwwulunnt gnuwubpp, hwunwwnbing
wwuyunnt dnpwdhtuhdbputipny unwgywsé wpnyniupubipp:

Swppbp  Ywpwdpubpnd  wnwuduwgylky Gu SBZ17-19, SBZ19-20 phkupnu
$npwidhupdbiputiph gnuwubpp' hhdudwd Heterolepa eocaena, Cibicidoides landjaricus,
C. truncanus, Planulina costata U wy| hunkipu wnbuwlubph pw:

Uwjhow Yunpduédpp ubpwnnut b hbnlyw) wiwuynnu $npwdhuh$bpubph gnuwubpp'
E16, O1, 02 L O3, huswbu twl funpnp pbupnu dnpwdhuhdbiputiph SBZ20 L SBZ21
gnuwubipp: 2ntw] dwplbp hwunhuwgnn Hantkenina alabamensis-h pugwlwynipjwu
wwwnbwnny oguwgnpdybi £ wy| swihwuhsubip' E16/01 uwhdwup npnaJty b Turborotalia
cerroazulensis-h Jbipohtu wnyuwjniyeywdp, huly 01/02 b 02/03 uwhdwuubpp npnaybp Gu
hwilwwwwwufuwuwpwp 7. increbescens W T. ampliapertura-h inbuwlubph ybpohu
wnywynipniuutipny:  Engbt-ofhgngbt  uwhdwup  wwulwnu W tngnp  pbupnu
$npwdhupdtipubph wndwiubpny  sbu hwdpulyunuwd: Oppndpwgdhuhnubph
wuhbunwgdwdp htwpwynp £ dhwyu dninwygnp uwhdwib] Engbu-olhgngbu wgndp,
pwuh np npwup hwunhwnd Gd ng pninp obpunbpnud:
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Pesiome

Llenbto  paboTbl ABRAETCA W3y4YeHWe 3BOMIOLMKU  SOLEH-ONMIOLEHOBBIX  OCAA0YHbIX
bacceiinos HOmHoli ApmeHun u  ux buoctpaturpapum Ha OCHOBE  MNAHKTOHHbIX
chopammnHncpep (MdP). Jna pocTUkeHWA nocTaBneHHOW uenu 6binn  cpopmynmuposaHb!
ClefyroLMe 3a8a4u:

1. W3yuutb nuTONOrMYECKMii COCTaB M OCODEHHOCTM  OCAJKOHAKOMNEHWA  0LEeH-
HUMHEONNIOLLEHOBOro ocagouHoro baccelina KOmHol ApmeHun.

2. [NpoaHanu3npoBaTb COCTaB NMNaHKTOHHbIX hopaMVHUCEp B OCafKax, BbIAENNTD rPaHULbl
NepBoro MOABMEHMA U UCYE3HOBEHWMA cTpaturpanyeckn BaHbIX BWAOB, a TaKke
COMOCTaBUTb MX C AAHHBIMU Pa3fIMyHbIX KIMMATUYECKUX PErMOHOB AJ1A Bonee HajemHoro
YTOUHEHUA CTpaTUrpachnyecknx rpaHuL,.

3. Ha ocHoBe nnaHKTOHHbIX chopamuHMCPEp MNPOBECTM 30HANBHOE nNoApasfeneHue U
COMOCTaBUTb ero o peruoHabHbIMM “ MEMAYHAPOLHO MPUHATBIMK
BrocTpaTurpatiMieckumMm LKanamm.

4. ConocTaBUTb flaHHble MO MNAHKTOHHbIM hopaMMHUdIEpaM C JaHHbIMKM APYrux rpynn
mukpochoccunnii (beHTocHbIx thopamnHucep, HAHOMNAHKTOHA, PaguoNApPUA 1 4p.).

PaiioH unccnepoBaHWA BKAOYAET HECKONBbKO OMOPHBIX Pa3pes3oB, PacnoNOMEHHbIX B
npegaenax LLlaranckoii CMHKAMHOPWA U NpUAEratoLLMX CTPYKTYPHbIX 30H: Ypuassop, Llaran,
Nanpxap, Ypuananax n Manuwika.

MwukponaneoHTonornueckue vccneaoBaHa OblM COCPEROTOYEHBI MPENMYLLECTBEHHO Ha
MNP, a nonyyeHHble pesynbTaTbl COMOCTaBAANUCL € JaHHbIMM MO BEHTOCHLIM
cpopammHncpepam 1 HaHHoNnaHKTOHY. B xope pabotbl 6bina paspabotaHa ynpolieHHas u
apheKTBHAA METOAVKA BbIAENEHVNA MNaHKTOHHbIX (hopamuHndgep M3 0CafouHbIX MOPOA.
Mwukpockonuueckue uszobpameHus oOTHReNbHbIX 3aKksemmnApos [1P 6biam nmonyveHbl ¢
UCMOMb30BAHUEM CKAHUPYIOLLLEro 3neKTpoHHoro mukpockona TESCAN VEGA-II XMU B
ManeoHTonornvyeckom MWHCTUTYTe AKademun Hayk Poccuiickoir Pepepaunn (Mocksa).
TaxkcoHommnyeckaa upeHtTucpukauua MNP nposogmnach Ha OCHOBE COBPEMEHHbIX CUCTEM
KnaccugoMKaLMm M CrnpaBOYHbIX aTinacos, B uYacTHocTu pabort Pearson et al. (2006) u
Pearson, Wade (2015). HekoTopble paHHble bbinv conocTasneHbl ¢ pesynbTatamu bonee
paHHux nccneposauii (Cybbotnha 1953, Kpawenunnukos 1974, Kpawennuuukos, MNTyxan
1985).

Jintonornueckme, caunanbHble U MUKPOMANEOHTONOMMYECKUE WUCCNENOBaHUA MO3BONAOT
PEeKOHCTPYMPOBATb  YCNOBUA  OC3JKOHAKOMNEHWA W CTpaTUrpacmyueckylo  CTPYKTypy
6acceliHOB. AHAnM3 JaHHbIX MOKA3bIBaeT, 4To cegumerTtauma B Llaranckoi cvHknunanm B
TeuyeHWe 3oUeH-onUroueHa Obina obOycnoBneHa pPervMoHaNbHBIMA — TEKTOHUYECKUMU
npoueccamm u KonebaHnAmK ypoBHA mopA. B paHHem soueHe BbiABNeHa TpaHCrpeccuBHan
nocnepoBaTeNbHOCTb MUKPOIaLManbHbIX TUMOB OT NMTOPanM A0 HUMHeR-cpeHeil yacTeil
cpepHero pamna. [lna  aToro  atana  XapakTepHbl  HYMMYJWTOBbIE  U3BECTHAKM,
ChOPMNPOBABLLMECA B YCNOBUAX OTHOCUTENBHO BbICOKON MMAPOAVMHAMUYECKOK aKTUBHOCTH.
B cpenrem soleHe npopomKaloWAACA TpaHCrpeccua NpuBena K yBEIWYEHUIO rybuHbI

22



bacceiiHa M pPa3sBUTMIO CKIOHOBbIX YCNOBUI OCA[KOHAKOMIEHWA, YTO MPOUCXOAUIO
napannenbHo ¢ POPMUMPOBAHMEM BY/TKAHOTEHHO-0C3A04HbIX ToNL,. JlokanbHO pa3susanuch
HYMMYIMTOBO-KOpannosble pudosble noctpoiiku (lLaran) B ycnoeuax MenkoBopHoro,
XOpOLLO OCBELUEeHHOro Mopckoro bacceiiHa. B nosgrem soueHe  ocagkoHakorneHnue
npoucxopuno B LenbgoBbix ycnosuAax. B uHTepBane BepxHero soueHa - HUMKHEro
ONUroLeHa YBENWYEHME MPUTOKA MONMMWKTOBOrO Matepuana W CHUMeHWe OMOKIacToB,
XapaKTepHbIX ANA MENKOBOAHOW cpefpl, CBUAETENLCTBYIOT 006 aKTMBU3ALMM JUHAMUYECKNX
npoueccos. [payBakKoBble MeCHYaHMKW W TYPOUANTOBbIE OT/IOKEHWA HUMHErO ONUroueHa
yKasblBaloT Ha pa3BWUTME TPaBUTALMOHHBIX MOTOKOB OC3AOYHOrO MaTepuana, BEpOATHO
CBA33HHbIX C TEKTOHMYECKON aKTUBHOCTBIO U MOABOAHBIMU OMON3HAMM.

Komrnekcer 1P, BbiABNEHHbIE B W3YYEHHBIX pa3pesax, BKIOYAOT NpeacTaBuTeNneid PoLoB
Acarinina, Morozovelloides, Hantkenina, Subbotina, Turborotalia, Dentoglobigerina n
Globigerinatheka, 4to yKkasblBaeT Ha Tennble Mopckne ycnoeua. Ha  ocHose
pacnpocTpaHeHUA KIFOHEBbIX MHAMKATOPHBIX BULOB U WX MEPBbIX U NOCIEAHUX NOABIEHUA
BblAENEeH pAag buocTpaTurpanyeckmnx 30H.

B paspese Ypuansop yctaHoBneHbl Tpu ocHoBHble 30Hbl [d: P12 (E10-E11), P14 (E14) u
P15 (E14-E15). Otcyrcteue supa Orbulinoides beckmanni ceupetenbcTsyer o TOM, 4TO
3oHa P13 B u3yuyeHHbIXx paspesax He oxapakTepusoBaHa 3TUM BUAOM-WMHAekcoMm. 3oHa E13
ornpefeneHa Ha OCHOBaHUM npucytcTBuA Hantkenina alabamensis w Globigerinatheka
index, Torpa kak 3oHa E14 yctanHosnena no nocnesHemy nosenenwto Globigerinatheka
semiinvoluta.  [InA  yTOMHEHMA  TpaHuL, 30H  WUCMO/Mb30BAINCE  Takke  Takue
buocTpaturpacuyeckue Mapkepbl, Kak nocnefHee noasnenue Acarinina bullbrooki, nepsoe
noasnenne Hantkenina alabamensis v nepsoe noasnenue Turborotalia cerroazulensis.

B paspesax Llaran u JlaHaxap JoNONHUTENBHO BblAeNeHbl OUOCTpATUrpadiuyeckne 30HbI
BEPXHErO 30L,EeHa W HWKHEro onuroueHa. B wactHocTH, B paspese Manuiika ycTaHOBREHbI
soHbl E16, O1, 02 u O3, onpenensembie rnasHbiM 0Bpasom Mo MOCNEAHUM MOABNEHUAM
BunoB Turborotalia cerroazulensis, T. increbescens v T. ampliapertura.

Mockonbky BUa-uHaekc Hantkenina alabamensis OTCYTCTBYET B HEKOTOPbIX pa3pesax, A
onpefieneHna rpaHuLLbl 30LeHa U ONIMIoLEHa NPeiJIoKEeHO UCMOoNb30BaTh allbTepHATUBHbIE
6uoctpaturpacpuyeckne mapkepbl. B aTux cnyvasx nocnegHee nosenenue Turborotalia
cerroazulensis npwHumaetca 3a rpaHuuy E16-01, Torpa kak nocnegHue noAsneHuA
Turborotalia increbescens v Turborotalia ampliapertura vcnonb3ytoTca ana yCTaHOBNEHMA
rpaHuy, O1-02 u 02-03 cooTBETCTBEHHO.

ConoctaBneHne 3on [P ¢ ppyrummu buocTpaturpacbmyeckumn MHAMKATOPaMK, BKIKOYaA
6eHToCcHble hopammHucepbl U U3BECTKOBbIM HAHHOMNAHKTOH, MOKAa3blBaeT, 4YTO rpaHULbl
MeEXAY STUMM TpynnamMu He BCErAa CUMHXPOHHbI. Hanmpumep, 3oHbl SBZ, ocHoBaHHble Ha
KpyrHbIx beHTOCHbIX chopamutudpepax (SBZ17-SBZ21), ne nonHocTblo coBnajator ¢
30HaMW [1D, YTO YCNONKHAET TOUHYIO KOPPENALUIO CTPATUrpacniyecknx rpaHuLl.
Accolmalumn U3BEeCTKOBOrO HaHHOMMAHKTOHa U3 paspe3a Ypuaf3op YKasbiBatoT Ha Hanuuue
3o CNE14-CNE17 wu NP16-NP19, u4to noaTBepMaaer BO3pacTHble oOnpejeneHus,
nony4yerHble Ha ocHose [P,
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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

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

24



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 E16-01
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 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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