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LEMPUONk@3NhL

Muwitnqbup dwdwuwlwopowup Gpyph wywwdniegjwu wju pwgwnhy thnybphg k, Gpp
glnpw| qbnnhuwdhy L Yhdwywlwu thnthnfunyeniubbpp funpwwbu  wqnbp  Gu
Uunyjwdpwihu wjwquuubph Ywnnigwdph, huswybiu bwl opquuhquubiph EYynynighwih
L vwpwddwu Yypw: Un dudwitwywhwnjwdnd <wupwywiht <wjwunwup nwpwdpp
gunuynud Ep Mwpwpebunhu oyyhwunup tiqpuiht hwwndwdnud, husp nwpwdwopswup
nwnpépt]p £ Yuplnp Jup  wwibngbuh  tunwdépwiht wjwqwuubph L npwug
YGuuwgbipnwgpnyEwu  nwnwWuwuppniyejwt  hwdwp:  Swpwdph  Uunywdpwjhu
pwqdwquwunteiniup, dwudwn W funpopjw dhowywjptiph wpwg thnthnfunyeniuutipp,
huswtiu uwle huinbuuhy hpwpuwwunieniup unbindnid Gu pwgwnhy htwpwynpnieiniu
lhpn2Gpunwagpwywtu b YGuuwotiplnwgpwlwu nwnwuwuppnieniutp hpwwuwgubine
hwdwn:

Uwnbuwfununigjniup - udppywd £ Kwpwdwhu Lwjwuwnwuh wwitngbup
Uunywopwyninwlydwtu wnwuduwhwwynieniuubpht b npwugnd hwunhwnn ppwon
unyeh nwnduwuhpnuyjwup' pungpybing Nipgwaénph, Swnwihh, Lwugwnh, Nipgwjwugh
L Uwipoywih Yunpdwoéputipp: Mwulunnu npwdhupdbpubpp (Md) hwunhuwund Gu
uunyjwdpwihu bpintiph hwuwlwgpdwu hgnp gnpdhp W jwjunpbu Yhpwnynw Gu npwybiu
Yluwgbpunwgpwywu Jwpybpubp' hpdudwé upwug wwpunundhly  hwwnlwuhoubph
Jpw:  Uwnwgwd  wprynibpubipp  huwpwynpniejntt b wwhu  ny  dhwyu
ypwhdwunwynpl]  Uwfuypund  ppwywiuwgywd nwnwbwuphpnigniutbpp,  wyl
Jopwlwnnigh]  wwpwdwopowuh  wwibngbuh  Yeuuwobpnwgpulwu  upubdwt’
hwdwnpbny wju dhowqquiht unmwunwpwun YGuuwgnuwiht uwunnulyubph htiwn:

Md Ybuuwrbpunwgpwwtu  vwunnwiyubph  duwydnpnudt Nt npwug  gnpw|
Yhpwnbihnieiniup Jwupwdwutu dowlywd Gu dh 2wpp hhduwpwp wofuwnwupubpnid
(Berggren 1969; Blow 1969; Bolli 1966; Pearson et al., 2006), npnup hhdp GU
hwunhuwunw ywitingtuh dhowqgwiht 2tpmnmwgpulwu hwdwnpnieginiuutiph hwdwn:
Lwjwuwnwuh wwitngbuh YEuuwobpmwagpwwu uwunnuyp Ywqgddt) £ 20-pn nwph
tpypnpn Yeupu' hhdp punnubind wpblwnwpdwihu Mb gnuwubpp (Blow 1969) L \phd-



Undywuh wwpwdwopowtuwihu gnuwubph hwdwnpwsd nygjwiubpp: Uwlwiu ytpohu
wmwulwdjwyubpnd  Md  Jwpqwpwiniygjwl,  wnwpunundhwih W unwunwpunn
yGuuwgnuubiph uwhdwuubph qquih yGpwuwnuubpp puwn (op/\ Berggren et al., 1995,
Wade et al., 2011, Pearson et al., 2006, 2018) wwhwu9nd GU Unp dnuinbignudubip: “pwg
wprynwupnud wnwowghb| £ wuhpwdbounnyeniu <wjwuwmwuh wwibngbuh tunywdpwjhu
otipnbpp hwdwnpt| dwdwuwywyhg M Jpw hpdujwsd YGuuwgnuwihu hwdwlwnpgbph
htwn'  Gogpwnbind  uwhdwuubpp,  upwug  wwpunundpwtu U EYnynighwih
hwonpnwlwunygyniuubpp' yepwuwbing wwpwdwopowuh hwdwpdbp Yeuwpwuwywu
hpwnwpényenwutph  dwdwuwwgpnyeyniup:  dbpoht wwphubpht <wpwywjht
Cwjwuwnwup ywitingtiuh dh 2wpp hGuwybunwihu Yupywsdpubip Gupwpyyt Gu hwdwihp
yGuuwotipnwgpwlwu nwnwWuwuhpnyegjwu, UEpwnw] Md dwupwdwut YGpinwdnie)niup
(3akpesckaa u gp., 2017; Gphgnpjwt 2018, Zakrevskaya et al., 2020; Grigoryan et al.,
2026), npnug wpryniupubpp  hpdp Gu  hwunhuwgb] wndw] wwnbbwfunuwlywu
w2fuwwnwuph hwdwp:

ftdwjh wpnhwlwunipniup

Lheninghwywu W YGuuwrbpunmwagpwywt nwnduwuppnigniubpp Ywplnp nbp
nubt  wwitingbiup tundwéputiph  Ywnnigywdph, 2tipnbtph  hwonpnulwunygjwu W
Uunywopwyninwydwu dhowdwiph thnthnfuniejnitubiph ywpqupwudwu gnpdnw: MbD
nwnwilwuhpnyejniuutipp wwtingtup Uunywdpubiph dwupwypypwn
yGuuwgtiplmwgpwlywu  unnpwpwdwudwu  Ywplnpwgnyu gnpdhputiphg  Gu:  Upu
dhypnppwénutiph dnppninghwlwu W wwpunundhy  unyuhuy  wdbuwsushu
thnthnfuniynutipp eny| Gu wwhu wnwuduwgub) ubn 2Gpunwgpwywu dhowlwpbip,
npnup dhwju |ppninghwlwu  hwnlwuhoubpnd huwpwynp sk wwppbpwyb;;  1980-
wywuubpphu Ywqidwd YGuuwgnuwihu uvwunnuyubpp, suwjwd hpbug dwdwuwyh
hwdwp Yupunp bawuwyniejwup, wjuon wnpnbu s&U hwdwwwunmwufuwund wywitingtuh
unnpwpwdwudwu gnpénn dhowqggquwihu unwunwpwubphu: Ybpohtu wwutwdjulubph
dwupwdwut yGpwuwynuwubipp, dwdwuwlwagpwywu tdogpunndutipp W



dbpnnwpwuwywl unp dnuinbgnudubpp wywhwugnd Gu, np <wjwunwuh wwitingtup
Yunpywspubipp nwunwdtwuppybit unpwgywd YEuuwgnuwihu hwdwywpgny:

Wu npunwpynuubpp hwnuwwbu  Yuwpunp  Gu, pwuph np  dhobipypwdnyjwu
wmwpwdwopowunwd punniujwsd YGuuwgnuwihu uwunnwyubpp (Cita 1957, 1973, 1975;
laccarino, 1985) huswbtiu twl dwdwuwlwyhg gnpwy swihnpn2hsubinp (Vandenberghe et
al.,, 2012) Lwwbu thnjubp Gu wwbngbiuh Gupwpowuutph uvwhdwtubpp: Wn
wwwbwnny  wuhpwdbtiopn £ Jwjwunwuh  wwitngtuh  YEuuwbpunmwagpwywu
Ywnnigywadph Jepwhdwuwmwynpnud® hhdujwd unpwgnyu wnyjwiubiph,
dwldwuwlwagpwywu dogpinnudubiph W M wpnh nwpunundhwih ypw:

Nunuduwuhpnyeyniuubph tywwmwyp b juunhpubpp.

UWluwwmwuph twywunwyp <wpwywiht <wjwunwuh Engbiu-ohgngbiu bunywdpwjhu
wywquwuh  tnynighwih b YhGuuwgbpunwgpniygjwt  nwnwduwuppnieyntt £ punn
wwuywnnu dnpwdhupdbpubph:

Lywwmwyht hwutbnt hwdwp wnwownpyb| Gu htnlyw| fulvunhpubppA

IA Nwnwuwuhpb] Kwpwywiht <wjwuwnwuh Engliubunnnphtu ojhgngtiuh uunywédpwhu
wywquwuh thpeninghwywu Ywqdp L uunywdpwyninwlydwu
wnwuduwhwwnyejniuubinp,

2N\ Lunywodpubipnd dbipindt] wwulunu dnpwdhupdbpubph Ywgdp, wnwuduwgub|
oGpunwgpwywtu  Yuplunp  wnbuwlubph  wnwoht  hwjnudbint b wuhGnwuwint
uwhdwuubpp, huswbu twl hwdbdwnb) npwup wwpptp Yhdwjwywu opowuutph hbn'
wnwybi| hnwwih otipnwgpuwywu uwhdwuubph 62gpndwu hwdwp:

3N Muulunnu  Inpwdhupdbpubph hpdwu  Jdpw  hpwlhwuwgub]  gnuwg
unnpwpwdwunwdubp W npwup hwdwnpt] wnwpwdwopowuwiht U Jdhowqgquihu
punniudwd Yuuwobpunmwgpulwu uwunnwyubtiph htw:



AN Cwdwnpb] wwulnnu $npwdhupdbipubph wndywiubpp wy Jhypnppwdn fudpbpp’
(pGUpnu  npwdhupdbpubph, uwunwwulwnnuubph, nwnhnwjwphwubph L wy)
wnyjwiubiph htwn:

Wu  puunhpubph hpwlwuwgnup  htwpwynpniginiu - Yunw  pwgwhwjnb
uunjwdpwyninwydwu  wnwudwhwwynieniuutpp, W npwugnd Jdhypnppwdnubph
yGpwnwuwynpnwubpp,  npnup  wudhowlwu  Yww  nwbUu  huswybu Nl
uunyjwdpwynunwydwu nbdhdh thnhnfunyeyniutbph, wjuwbu £ Jwn L Jdhohu Engbup
Yihdwjwywu  owwnphdnuwdubph, huswybiu  uwlb  Engbu-ojhgngbl  wugdwu  gnpw)
Yihdwjwywu 6quwdwdbtiph hbwn:

<hdtwlwt ywonwwuynn npnypubpp

1. Lheninghwlwtu ndjuiutipp yywjnwd Gu, np unnphu Engtiund bunydwdpwynunwynidp
wbinh £ nbgh] dindwpebp nwdwh (pbGpwhwppwly) wywjdwuubpnd: Uhohu Engbuntd
wnpwuugpbuphwih hbwnbwupn wju wnbnuihnfudb) b jwuowihu dhowdwyp' hpwpfuwhu
ujnieh  ubippwthwugdwdp: Uhohu-Jtphu Engbund duwydnpdbp Gu  Ywppnuwwnwihu
nhpwjht Ywnnygubip, huy ybppu Engbiund funpp opwjhtu ywyjdwuubpp thnfuwphuyb) Gu
Intuwynp unnphu-dhoht 261$h dwudwn dhowdwypny' hwpnwwn ppwdn duwgnpnubpny:
Jdbphtu  ojhgngbunud  gbpwlgnty £ dhght-pwpap  tubipghwyny  dwudwn  opwjhu
Uunywodpwyninwynidp:

2. Muwuywnnu npwdhuhdpbputph hwdwihp YGuuwobipnwgpuwlwu nwnwbwuhpnyeinup
pny| £ wnyb] wnwuduwgub) Engtiuh P12, P14 W P15 gnuwubipp, dhusnbin P13 gnuwu sh
hwuwnwwnynid Orbulinoides beckmanni dwnpytip wbuwyh pwgwyw)nipjwt wwwnbwnny:
Hantkenina alabamensis W Globigerinatheka index wnbuwlubiph wnywjnyeniuutipny
uwhdwuyb £ E13 gqnuw, huy Globigerinatheka semiinvoluta-h Jbpohtu wnywynipjwdp’
E14 qnuwu, nph uwnnpht uwhdwup hwdpuyund £ P15 gnuwgh ulgppu: Acarinina
bullbrooki-h  Jtpohu  wnlwynyeyniup, Hantkenina alabamensis-h W  Turborotalia



cerroazulensis-h  wnwohu  wnlwnieniup  Yphpwnygty Gu gnuwubph  uwhdwubph
6o2gpundwt hwdwp:

3.Engbu-ojpgngtit  uwhdwuh npnpdwt  bwywwnwynd' wjiu  Yupdwdpubpnud, npunbn
Hantkenina alabamensis intuwyh ybGpohu wnyuwjnieniup pwgwluwynd £ W sh Ywpnn
ownw)b| npwbu npnann gnighs, Yhpwnyb] Gu wypunpwupwiht dwpybp nbuwyubp:
Turborotalia cerroazulensis-h JbGpohu wnlwyniyeniup Yhpwnyty £ E16-01 uwhdwuh
npnodwt  hwdwp, huy T. increbescens W T. ampliapertura wnbGuwlubph ybpohtu
wnYywjniginiup eny| £ wndbp hwdwwwwmwufjuwtuwpwp hunwybgutp 01-02 L 02-03
uwhdwuubpp:

Uoluwwnwiuph ghnwlwt tnpnypp

UnbUwlunuwywt  wofuwwnwuph 2powtwynd  wnwoht wuqwd hwdwihp Ybepwny
ybpwywuquyy  Gu Cwpwdwhu  Lwjwuwmwuh - Engbiu-unnphu ojhgngbuh
Uunjwdpwynunwdwu  wwjdwuubpp' |hpninghwywu, $wghw; b Yunnigwdpwihu
wnyjwiubpph  hwdwnpnyejuu hhdwu Ypw: dbpwlwnnigdbp £ bundwdpwyninwlydwt
dhowdwjptph hwonpnwywu qupgwgnip' unnphu Engbup dtindwpebp nwdwhg nbwh
dhohu-ytiphu  Engbiuh  Ywppnuwwwiht  nhdwiht  hwdwlwpgbp W JGphu  Engbuh
(nLuwynpywd ot 1dwhu dwudwn onpwjhu wwjdwuubin:
Wouwwnwuph  gpowtwynd  dowlyytp £ wmwpwdwopowup hwdwp  unp
Yuuwobpunwgpwlwu upubdw' hpdudwds M hwdwhpubph YpwA vwhdwudb) Gu
tngbup P12, P14 L P15 gnuwubipp, huswbu utwl E13 U E14 YGuuwgnuubipp' Hantkenina
alabamensis, Globigerinatheka index W G. semiinvoluta intiuwyubiph wnwohu L ybtipohu
wnYuwjniyniuutiph hhdwtu Jpw, huYy Acarinina bullbrooki, H. alabamensis W Turborotalia
cerroazulensis nnGuwlubph gnighsubph hwdwnpdwdp 62gpinyt Gu YGuuwgnuwubph
uwhdwutbpp: Lwuh np  Hantkenina alabamensis-p Jh owpp Yunpgwdpubipnid
pwgwlwjnd k, wotuwwmwupnd wnwownpyybp Gu nmwpwdwopowtuwiht wwjdwuubphu
hwpdwpbgwd unp  YGuuwotiplnwgpuwwu  wypunpwupwiht dwpybpubp, huswbu
ophuwy E16-01 uvwhdwup npnaytii & Turborotalia cerroazulensis-h  Ytipohu
wnywjnyejwdp, pul 01-02 L 02-03 uwhdwuubpp' hwdwwwwnwufuwtwpwp T,
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increbescens W T. ampliapertura mGuwlutph yGpoht wnlwjnygjwdp: Uw wwwhnynud k
Engbu-olhgngtit uwhdwuttiph wnwyb] Junwhbih b dhowqgquiht unwunwpunubpht
hwdwndtip 2tipnwgpwywu dogpunnud Lwjwunwuh twpwdpnid:

Unwowpyyt] £t M tunydwdpubphg wuowwnmdwu unp, wuwpgbgywsd W wpryniuwybin
dbpnn, npp pwpbjwynd £ udnpubpp dowlydwlu gnpdpupwgp UL pwpdpwguntd
ppwdnubph wwhwywujwdnipjwu wunhbwup:

Uptuwwnwuph 2powtwyubipnd wnweohtu wugwd <L tnwpwdpnid nwunwitwuhpywd ytphu
Engtiu-unnppu ofhgngbtit bunyjwépubtipnud hwjinuwpbpyt] W dwupwdwut tnwpunundhl
nwuwywpgdwdp uywpwagpyty Bu M hbinlyw| wmbuwyubpp' C. unicavus, D. eotripartita,
D. venezuelana, G. quadrocameratus, G. martini, P. hagni, S. angiporoides, S. eocaena, S.
jacksonensis, S. linaperta, S. minima, S. utilisindex, S. yeguaensis, T. ampliapertura, T.
increbescens, T. pomeroli:

Unwoht  wuqwd Ywqddty £ <L Jbppu  Engbu-unnphu  ofhgngtiuh  hwdwp
YGuuwobiplmwgpwlwu W wnwpunundhy Uowlwynyentu  niubgnn M wnbuwlubph
wwnwu, npp  ubpwnnud £ ulwpwagpnigniuutp,  pwpdpnpwy  dhypnuupubp W
hwdtdwwnwywu  punyewagnptp, npp Ywpnn L dwnwjtp npwbu  hnwwh  unye
mwpwdwopowuwihtu b hwdwnpwlwu hGnwaqw nwunwuwuppnieginiututph hwdwnp:

Mpwlwnhly tpwuwynipyniup b Yhpwnnipyniup

Upuwwnwupnid wnwowpywd wwitngbuh YGuuwgbpunwgpuwlywu ufubdwu, hhduwd
wwuywnnu  dnpwdhupdbpubph  62gpnwd  wwpunundhy L wypunpwupwht
dwpytipubipp Yppwndwdp, Ywpnn £ oquwagnpdyt] <wjwuwmwuh L<wupwwbunniegjuu
(£<) hwpwywihu hwwndwsdh b hwpwyhg opowuutiph uunywdpwiht Yupywdpubiph
hwuwlwagnpdwu, otpunwagpwywu hwdbtdwunniejwu L pwpunbtqugpdwu
w2fuwwnwupubipnd:  Upryniupubipp  [pwgunud  Gu << wwtingbuh  2Gpunwagpwuywu
wnyjwijubph pwqwu, pny; Gu nwhu hwdwnpb]p tnnwlwu ndjwiutpp dhowgqguihtu
unwunwpunubph  htinn b Ywuwwpbp  unp ghunwlwu  Ggpwhwugnwdubp  nu
dnnbjwynpnudubp:



Lunjwdpwiht  wwqwuubph  Ywnnigwdph U tunywdpwyninwlydwt, hwuwyh
gtpindnigyniutbpp nwibu wudhowwu  wypwywhy Yhpwnnyegyntt twyph W qugh
npnudwu, hnpwwndwtu nbnnpn2dwt b Yuwwywd nhulytiph ujuqgbigdwt gnpdnud:
Uptluwwwuph pupwgpnd  dywywsd unyebpp  (jhpn2tiplnwgpulwu  untuyuyutn
ytuuwgnuwubph wnynwwyubip, dhypnppwdnubiph uywnpubip W wyu) Ywpnn Gu Yhpwnyby
Yppwlywu gnpdpupwgubpnid:

Ljnipbp U nuuniduwuppnipjwtu dGennubp

Nunwitwuhpnieiniuutipp uluyt) Gu 2015p.-hg: twownwiht w2fuwwnwupubiph pupwgpntd
hpwywuwgyt] £ wwbngbuh Uundwdpwiht  wwqwuph pwpwbiqubph  62gpunnid,
unpniynnipwiht wuwihg, Ywpdwépubph  Yuqgdnud, swihwagpnid,  [(nuwuluwpned,
udnpwpynid: Mipgwdnp, Lwuswn, Nipgwwug, Cwnwith bW Uwhoyw Yunpjwdpubiphg
punhwunyp wndwdp ybpgdbp £ dnin 400 udny |ppninghwlywu b hubwpwuwywu
nwnwlwuhpnyeynwuutiph hwdwp:  Mpgwénph Yupdwoéph M nwnwduwuhpniejwt
hwdwp Jbpgdbp £ 87 udny' 0.5-1 d udnpwplydwu dhowluwipnd, hul wugnidwihu
hwwndwdubpnd Jdhusk 0.2 d dhowlwipnd' hwoyp wnubin uunywdpubph wwppbp
wnwuduwhwwynieniuubpp:  Lwugwnh Yupdwéphg ybipgdtp £ 38, Nipgwjwush
Yupdwdphg 29, Uwihoywih  Yuinpdwdphg 26, Swnuwihh Englit-ojhgngbit tunywdpuwyht
nhdhg 7 udny: MD wbuwlubiph npnodwt b nwuwlwpgdwu hwdwp ogquwagnpdytb k
Engtuh  $npwdhup$bpubph wunjwup (Pearson et al., 2006), huswbu uwl' Engbu-
olhgngtit uwhdwuphu MY thnhnfunipjwt Yybpwpbinjw| myjwiutipp (Pearson, Wade 2015):
Npn2  wjjwiutp hwdwnpgt tu  (Cy6botmHa 1953) UL (KpaweHuHHukos 1974,
KpaweHuHHukoB, [MryxaH 1985) wyluwwmwupubph hbin:  MD  Inunnuywpwhwunwdp
hpwlwuwgyby  TESCAN VEGA-II XMU uywuwynpnn EGYupnuwghtu dhypnuynwnd,
Mtnwwuwnmwuph  Ywotuneyuu  Shunyeynwuubph wywnbdhwh  <ubwpwuniejwt
huunmhnnunnw  (Unuydw), htnhuwyh dwutwygnyegjudp: Lwfupwt uywpwhwunwp
dnpwidhupdbipubpp hbppwlwunyeudp wdpwgyt] Gu hwwnny oppwuwyh ypw (uy.1a),
wjunthbinnlt wwuwdby Gu nuyne pwpwy gGpnng  (uy.1b)' pwpdp npwlh ulwpubp
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unwuwint hwdwp, nphg hbGwunn EGYunpnuwht uywuwynpnn dhypnulynwh dhongny
hpwywuwgyt] £ $nunnujwpwhwunwp  (uy.1c): Lunwdpwiht  wwwpubiphg M
fubghutiph  wnwuduwgnup W dwppnwp wwhwugynd t Gpluwpwnb wouwwnwup L
pwulwpdtip unyebtp: Rubghubpph wugwwndwtu hwdwp  gnjnuejntt Nkt wwppbp
dbpnnutip, npnugnwd oguwgnpdynd £ bwuinphnwh whpndnudwnn Ywd bwuinphnwp
dGinwdnudwn:

=—=

Lwp 1. a- M wdpwgnuip guiwyh Ypw, b - nuynt pwpwly 26punnd wwuwnd, c -
ElGYwnpnuwihu dhypnuynwyny niinuupwhwiunwdp:

Ubtp Ynndhg dowyyb) £t Md ubighubph wugwundwu wywpg, wpwag W phs dwfuuwunwp
dbenn, npp sh wywhwuond hwwnnly phdpwywt jwpnpwwnnphwutp, wuhpwdbonm E
dhwju jwy onwthnfuynn uktjwy (Grigoryan, Sahakyan 2019):

Ldnyubph dowynuwit hpwlwuwgybi E hGnlyw) thnybipny (WYA2).

1) 100 g udnip gyt £ opnd wjuwbu, np onipp wdpnnoniejudp dwdyh wju, b
enuyb £ bl Ywd dh pwuh op (Ywfugws udniph |hphdhlwghwih wuwnhtwuhg)
udniph dwutwwnup  hbunwgubint hwdwp: Geb udnyp wyn pupwgpnd sh
dwutwwnynud, www wbwnp § dwupwgub) dijuwuhjuywt Gnwuwyny:

2) bpypnpn thnynd ywwnpwuwnynd £ ndnye, npp ywpnwwynwd £ 2% twwnphnih
whpndnudwwn b 3% opwduh wkpopuhnh: 100 g udnyh hwdwp ogwnwagnpdybi k
100-150 4 nwdnye' ukYy ghyh hwdwp: Wunthtnl udnipp (ndnyeh dby nmwpwgyby
E dpush Gndwt  obpdwuwmbwt L wwhyb] wn  obpdwunhbwunwd  30p:
Snpépupwgp Ypyuyt| £ dhusk 10 wuqwd: Udtu ghyhg htunn udnipp |wgyby &
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hnunn oph wnwy wjuwbu, np wupwndws Ywyp hbnwuw L wpniuwyytb; k
gnpdpupwgn’ wybjwgubing unp Wwwnpwunywsd |ndnypen:

t -
. ioh : 4.3"\ - .

Lwp 2. Lunjwdpwihu  wwwpubphg  wwulunnu  $npwdhupdpbipubiph  fubighubiph
wnwuduwgnuip b dwppnudp: 1- bdnwubpp opp dbg, 2- udnubipp Lwpwgubint gnpdpupwgp, 3-
niwpwdwjuwihu uwpph dhongny udniyp Ywyhg wquunbint gnpdpupwgn, 4. < 63 ud, 63-200
ud, 200-500 ud, > 500 ud $pwyghwubph wuowwnid, 5-Ywybphg wnwuduwgywsd udny, 6-
udniphg wnwuduwgywsd Md:

3) Gppnpn thnynud - duwgwd  udnyp  wnwpwgubingg  htwnn,  wjiu gyb |
nyunpwdwjuwihu uwpph dby, wybwugyb) £ 200 dp 60°C 9nip, 4 g uwwnphnuwh
whpndnudwwn b 6 dp (33 %) opwduh wbpopuhn: Uwppp dhwgybi £ W bdnyp
pnnudbl; 15 p' gnpdpupwgp  Yplubind  wjupwu  wugqwd  dhuslk  udngp
wdpnnonijwdp dwppdh Ywdhg: Snipwpwugn gnpdpupwghg htwnn udnip
qgnnypjudp ywgyb| E dwpnip opny: Ywyhg wwpwuswinygbinig hbnn udnyp
Upyht Ywgyty W snpwgyty £ ubbyjwywiht  obipdwuwnpbwund:  2npwgdwt
wywpunhg htwnn  udnyp pwdwudb] £ dwnbpnd, hbGnlyw); $pwlghwubph
wugwwndwu hwdwp' < 63 ud, 63-200 ud, 200-500 ud, > 500 ud:

4) 2nppnpn thnynd MdD nwpwugwndb] Gu dGfuwuhywlywu nwuwyny nuwjht
dhypnuynwh nwy: Ujunthbinb M uywpubipp dowyyby Gu CorelDRAW Spwigpny'
wwhwwubiny upwug hpduwlwtu Yuwnnigwdpp b dwupnwpp: LYwpwagpywsd b
nunnuywpwhwiudws M npny udnpubp wwhwywuynd Gu << FUU 65Gh £
Ywpwwbunywuh wujwt Gpypwpwtwlwl pwugwpwunw: Lnwdnihnubph W
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ptupnu npwdhuphdtiputiph udnutpp Wwhwwuynd Gu Unuywih Lepuwnuynt
wuywt Gpypwpwwywi pwuqupwuntd:

Uzjuwwnwuph thnpéwptunyeyniup b hpwwnwpwynudubkpp

Uptuwwnwupnd tbpwnwd nwunwduwuhpnyeniuubph wprynwipubpp ubpyuywgyb) Gu
huswbu wbnulwu, wjuwbu £ dhowqgqwihu ghunwlwu hwupnyejuup: Ugfuwwnwuph
hpduwlwu npnyputpp qtyngyty Gu dh 2wpp Ynupbpwuuubipnid, ubGdhuwpubpnud W
ghwnfunphpnh  Upuwnbpnuw, npwntn  unwgb] i Jwutwghnwwt  npwlwu
guwhwwwlwu W Ywpunp nhwnnnnieginiuutin, npnup hwogh G wnuyb] wofuwnwuph
yGpotwlwu inwppbipwynid:

UwnbUwfununigjwu opowuwynd hpwwywpwyyb] £ nye ghunwywu hnnwd, npnughg
snpup <& FUU «Ghwniggniuubp Gpyph Jwupu»  nbnblwgpnd, huy  djnwtbpp’
«bronnetenb Mockosckoro obluectsa ucnbitateneir npupoabl», «Turkish Journal of Earth
Sciences»,  «Lithology and Mineral Recourses» UL  «Palaeobiodiversity and
Palaeoenvironments» wduwqgpbpnid:

Nwnwitwuhpnieiniuutiph wpryntupubipp qtiynigyb) Gu htinbyw) ghnwdnnnyubpnud.
2017p. wwphih 3-7-p° MY Uwulywn Mbnbppnipng pwnwpnd jujwgwd «Paleontological
Community LXIll» ghwwdnnnynd, 2019p thtwpdwph 7-8-p° <& FUU. 53b-nud
Ywquwybpwyywsd «Conference dedicated to 100th anniversary of Academician A.T.
Aslanyan» dhowqgquihu ghunwdnnnynd b 2020p dwjhup 25-26-p° Unuyw pwnwpnid
Ywjwugwd «reonoruyecknii -1 MIY» ghwwdnnnynwd, phuswybiu twlb << FUU BSGh
ubdhuwnubph b ghwnfjunphpnh thuntiph dwdwuwy:

Uoluwwnwuph Yunnigwépp b Swywip

Uwnbuwfunuwywu wotuwwnwupp Yuqdwsd £ bwiuwpwuhg, 3 g|nttuttiphg, puuwpyniihg
Ggpwywgnipniuhg U gpwwunyeywu gwuyhg: Swlwip Ywqdnd k114 £y, win pynid’ 85
wunu  gpwywunywu  gwuly, 42 ubwp, npnughg 10 Gpypwpwuwlwu pwpunbq,
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Yupwdp, 5 nwonwihtu ulwp, 2 jwpnpuwnnp woluwnwuptbph ulwp, 3 ghdubiph
dhypnuywpubip, 16 |hen, Ytuuwrbpunwgpwlwu unwjwyubp, 6-p  ppwdnutiph (SEM)
dInunninwuwiuupubp, 2 wnnwy:

Cunphwlwnipyniu

<bnhuwYyu hp funpht Gpwunmwghwnnenitt £ hwjnund unytu - wnGuwfununipjwt
ghunwlywu nblwdwpht' 6AgNeA Lhihe Uwhwlwupt, wofuwwnwuph pninp thnybpnud
gnigwpbipwd  wuqgbpwquugbih  wowlygniejwu, hwdpbpwwnwp  nu hGnbnnuywu
ninnpndwt, dwupwdwut puuwpynwiutiph, wpdtpwynp funphpnwwnynieiniuubph W
Ywplnp nhunnnneynitutph hwdwp: Lpw dwulwghunwywu dnntigndp bW ghunwywu
funpwpewthwugniejniup  dGdwwbu  Uwwuwnb] U woluwwmwuph  npuwlwlwu
Ywunwpbjwgnpddwun:

Lwwniy  punphwwinentt Mnwwuwmwuph  “twounyejuu  «Ydbptwnuynt  ybnwywu
Gpypwpwuwywu pwugwpwuh» wnwowwnwp ghunwfuwwmnn, GAGMA Gliuw 3nipliuw
Ruyplulwiht’ wpdbpwynp nhunwpynwubph, Yunnignnulwu puuwpynwubph, huswybu
twl nwonwiht  woluwwnmwuptbpnd  thnpdéh  thnjuwugdwt  hwdwp, npp qqwihnpbu
hwpuunwgptig htinwgnuniejwu dbpnnwpwuwlwu Ynndp:

<bnpuwlu hp upwnwig Gpwiunmwghwngeniiu £ hwjunund 5AgMA Upw UJwgyuiupt!
gnigwpbipwd pwqdwynnd wowygdwu hwdwp: Cunphwywiniejntt GG wnuoptiu, GAGMA
Fuwswwnnip Utijhpubipjuwuhu, woluwwmwuph uywwndwdp gnigwpbpwé hbGnwppppniyejw,
hhduwynpwd wnwowpynipiniuubph hwdwn:

<bnpuwlp ounphwlwngniu £ hwynund twlb GAgNeA U, <ndhwtitpujwupt’
hdwuwmwihg funphnipnubiph, donwlwu hGnbnnuywu wewlygniejwu hwdwp: funphu
ounphwlwinpgniu . Quinuupu, <. Ubjhp-Unwdwupu, U. Sphgnpjuupt’
wwwnpwuwnwlwd oqunipjwu U fjunphpnwunynieiniuutiph hwdwn:

Cwunty Gpwunwghwnnipgnia’ << FUU 590 U Mnwwunwiuh “fwounggjuit gnpdpulybn-
hGunwgnunnubpht' woluwwwuph wwppbp thnybpnd gniguipbpwd  wowygniejwu U
hwdwgnpdwlygniejwu hwdwn:
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Unwudtwhwwnty s2unphwlwinyeniu £ ninnynud ywonnuwlwu punnhdwfunuubphu b
wnwowwnwp Ywqdwybpwnipjwup' wuwnblwfununie)ntup puubint
wwwpwuwmwlwdnyejuu W htwpwynp nhnnnnientutph hwdwn:
Nwnwiuwuhpnyeyniuutipp hpwlwuwgyb| Gu «<< Yppniejwl, ghnnygjwt, dowynyph L
uwnpup bwfuwpwpnyejwt' Pwpdpwgnyu Ypenyejwt b ghninyeywu Yndhunb» 15RF-078
L 18RF-090 ghwnwlwu pLdwubph opowtwyubpnd, huswybu twl << FUU ESh
pwqwjphu  phtwtuwynpdwdp, husp  htwpwynpnientt £ pudbinkG]  wwwhnyb
htGunwgnuniejwl |hwpdtp hpwwuwgnwp:
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ALNhtu 1. munruLvUUPM4YN sSuruoLn GruruPULUUUL
nkunrkULWURMNRE3NRLLENP UUUMNS UULUNY

<L wmwpwdpp gunuynd £ Uw-hpdwiwywu  dwipwynp  gnunnt YEunpnuwywu
hwindwdnd L pp dby ubpwnnd £ Lwjwlwt [Gnuwfuwphh  hjnwhuwpbbpwu
hwwndwdp (LY. 3): Wu wnwuduwunw £ Bpypwpwuwlywu  $npdwghwttiph L
nblyunnuwywu pwpn unpniyinnipwutiph pwqdwquuniejwdp:

4
East european Platform -1

Scythian Platform

1 1
T

T L\l \) A} \
25 WE HE A0'E s5E %05'E
D Platform
- I in (Pontid 0 500 km CACC : Central anatolian crystalline complex
suropean margn (Pontides) L - 3 : 5 i KM : Kirschir massif
- European margin including magmatic arc : Pontides, Somkheto-Karabakh '\_"\] g :\fcndu\:s mqsslf
N oo SM : Sakarya massif
- Lesser Caucasus units including ophiolites TAES : Izmir - Ankara - Erzinkan suturc
. gegeis NALF : North anatolian fault
D; Jnxiglisn ophictites EAF : East anatolian fault
7 ; Metamorphic massifs GC : Greater Caucasus
LC: Lesser Caucasus
Sakarva-acoreted terrane "
- skacyxmcosted bomane SA : South armenian block

D Taurides-Anatolides, South Armenian accreted terranes
p : L V: Van Lake
- Iran acereted terrane during Fo-Cimmerian orogeny S: Sevan Lr;ke

- Taurides- Anatolides with obducted ophiolites and R : Rezaiyeh Lake
Peri arabic units (Lycian nappes) including ophiolites

[ suspected oceanic crust
Lwp 3. Swyphni Yndywui bpwuwlwu  gnunt Yunnigwdpwihu  ufubdwuwhly  pwpunbq
(UJwgjwt b nipA 2015, Avagyan et al., 2018, thnithnfunipyniuutipny Sosson et al., 2010). CACC -
YGunpnuwlywu Ubwwnhwih pnipGnwiht hwdwihp, MM - Ubunbptuph quugwsd, SM -
Uwpwpywih quugywsd, 1AES - bqdhpt Uuwpwi Gpquluwgh Yup (ununnipw), NAF - nwuhu-
Uuwwnnhwywu fuqwdp, GC - ULd Undlwu, V - dwuw [p6, S - Ubwuw |hé R - Nipdhw pé:
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1. Cwpwywjht <wjwywu Upypngwdwpp ({LU) wd <wpwdwihu <wjjulywu Rinyp (KLR),
npp hwunhuwunw £ gnunjuwuwlwt dwadwu Upwpwlwl uwh duwgnpnp b ubplujwgywsd b

dhghu-dtipht wwitingnjh nu uwnpht digngnih (qifuwynpuwbu Yuppnuwwnwiht $ughuwih)
tunjwépwihu hwdwihpubipny, Jdhuspbidppwtu  dGwmwdnpbwihtu hhdpny, 2. (dtinpu

oyyhwunuwjhu Ytinh duwgnpnp hwunhuwgnn obhnhpwiht hwdwhpu hp unywdpwhu
dwdlngny U 3. GYpwupwlwu wywhy dwipwdwup' hwjnuh Undlubp-Twpwpwnh gnunpu, hp
dhoht jnipw-ybpht Ywydh hpwpfuwdhu nt hpwpfuwuunywdpwiht hwdwihputipny (Sosson et al.,
2010):

Swpwoéwonpowuh Gpypwpwuwlywu qupqwugndu nwh  pwqdwihny W pwpn
wwuwdnieintl, npunbin wugwwnynw Gu hGnlyw| hhduwywt nblyunnuwrbpunwgpwywu
Ywnnigqwdpwihu dhwynpubipp. <wpwdwiht <wjwywu PNy (<<R), Odhnhpwhu
hwdwihp, Gypwupwlywu wynpy Ggp' Undiubp-Twpwpwnuwu gnunh:

1.1, Qwpwywjht wyluljwu Piny

SGnunjwuwlywu dwgdwu <P Upphyw-wpwpwlywu vwihg wuswwnyb) £ Juwn,
dhohtu jnipw  (Bazhenov et al., 1996), JbGphu wphwuh (Nikogosianet al., 2023)
dwdwuwlwopowunwi: Uhoht  wuwitingnjh L uwmnphu  wphwuh  wnwowgnwiutipp
(hpduwywund  Ywppnuwwmwihu pwghwih) wnwpwéwsd bu << nwpwdph hwpwy-
wpldunjwtu hwindwdnd b Lwfuhglwunw: Hwup wuubpnwtwy dwdynd tu LLP-h
pnipbinwihu hpdpp' Swnyniujwg quugywdép (benos, Cokonos 1973; Aramanan 1978,
1998; Sosson et al.,, 2010): Mwjtnwoluwphwgpwlywu Ybpwlhwuqundubpu  puwn
uunyjwdpwihu pnpdwghwubtipp b ywtindwquhuwywu nyjwiutph, yywnw Gu npwug
ghunwuwywu dwgnwip b Gupwnpnwd, np dhoht jnipuynd <LP gunuynid Ep dnun 2000
yd  nbwh hwpwy php ubplwjphu  nhpphg (Bazhenov et al., 1996): Cuwn
tpypwpwuwlywnnigywdpwhu, wbwnpninqubipypwphdhwywu nt  hwuwlwht'
hubwpwuwlwu UL hgnunwwihu  ndyuiubph, unyt  wnwpwdwopowuh EYynpnighwt
Gupwnpwpwp nwh hGnlyw| uguwpp.

1. uwyptinhtq (n nphwu-dhght jnipw),
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2. dhohu jnipuwynwd  (pwynu,  pwpe-ptindt)  oyyhwunuwihu  ybnuph  Guwynpnid
hGunwnbnwjhu hpwyhtwynwd, npu ninGlgyb| N untpwkbpuwy L
untpwyyw| hpwpluwlwuniyejwdp, 2wpnibwyybing dhush Jun uyhd,
3. n pwpbd-wwwnh dwdwuwlwopowund oyyhwunuwjhu Ytnuh ypw duwynpyt £ OIB-
whwh (oyyhwunuwjht Ynghtubiph pwquiwnutin) hpwpfuwht Swdlng, nphu hwenpnby £
4. Ynujwy-uwunnuh dwdwuwywopowunid obhnihpwiht hwdwihph opnniyghwtu £LP-h
Unw,
5. dJGphu Ywybh dwdwuwlwopowund <LLP U Gpwupwlwu uvwih  Ynhghw,
wjunthbiinl
6. ytippu Engbtiu-unnphtu ojhgngtiund Upwpwlwu b Gypwupwlywu (LLP-U hwpwyntd)
uwibph Ynhghwt, npp ubipyujwgywsd £ hwdwwnwpwd hpwpfuwiht gnpdnwutinyegjwdp U
Jbpowwtiu’
7. Jbphu  dpngbu-snppnpnwywtu  dwdwuwlwppowund  wnbnh L nwbgh)
mwpwowopowuwihu  hhduwlwu fugwépubiph  duwynpnwdp UL wywhy Ynhghnu
hpwpfuwwunientup (on. Rolland et al., 2009; Sosson et al., 2010):

<R dwgdwwply b dBnwdnpdwiht wwwpubph Gpypwphdhwyw,
wwitndwquhuwywu b Gpypwdwdwuwlywgpwywu (U-Pb L 40Ar/39Ar) unp wyjwiutph
hwdwdwju, SGnunjwuwih hjnwphuwpbbywu  hwndwsh nhdphugp uluytp £ Jun
wnphwuntd, pwgbiin Lbnpbtwuhu oyyhwunup: Ubkgngnjut dwdwuwlwopowunwd L<LP-h
EUnpgnighwih hwdwp wnwownpyyb) £ unp wwbnbpypwnhuwdhy dnnbi: Upthph (<€) L
Lbigpwdh  (Lwfuholiwt) nw nunup Uunwodpwiht  wwwpubpp  Yunpnn  dwdhy,
wiywjwihu OIB dwqgdwu uhibpp dnnnwynpwwbu nwitiu 246 dhijhnu wwph (Ma) hwuwy b
ubGpyuwjwgunud Gu <KP-h wnwl  wuwnbunudbpwih  hwpdwu  wpryniup, huly  funp
Yhpwwnud hwjinuwptipjwé 234 Ma hwuwyh dwdhy P-MORB huwnpnighwt hwdwpynwd
E wnpww, dwybpbuwjht dwuphwlwu wnpniph wpryntup: N nunup bunywdpwjhu
wwwpubpp Yupnn wunbghnwihtu nuyybpp' Upthh (~117 Ma) U Legpwd (~104-126 Ma),
nubu nbwh hnwhuwpub)p nNNYywd  unpnniyghwihu - punpny  GpYypwphdhwywu
punipwaghp (Nikogosian et al., 2023):
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1.2. <&KL wyuwikngbkuph tunyjwépwihtt wjwquuh nunidtwuppnyeyniuubpp

Muwtingtup pwpn dwpwynp Ywnnigwdpp U EYynpynighwt Yuwydws £ Jbphu
Ywydnuw <<P U BYpwuhwlwu uwih Ynihghnu gnpdpupwgubpny’ nphu hwynpnby k
ununnip gnuwgh (Yupwihu gnunh) pwpdpwgndp b Epnghwt’ dwlwwnwiht hwndwénud,
Swipwynnp wywqwuph qupgugdwdp: FHw dwuhtu Gu Jyuynd ybpohunud, wwibingtup
pupwgpnd hgnp  Epnghnu Unyeh Ynwnwynwtbpp:  Mwitingbuh bunywdpwjhu
$npdwghwt <L YhGunpnuwlwu  hwndwédnd  ubppuhg dbpl  ubpyujwugwsd k
Ynugndbpwwnutipny, wywqwpwptipnd, gpwniywyubipnd, uppnbpny, dbpgbiubpny W
thnpp  hgnpniypjwt ubippbpunwihu Ypwpwpbpny: Yunpywdph uwnnphtu  hnphgnuubpp
ubpywjwgywsd tu odhnihpwihu, huy ntiwyh ybiphu hnphgnuubpp ubundwuh funiyewihu
Ypwpwpbiph b ywitingnjwu wwwputiph hnnduwhwpdwtu Ujneny: Unnphtu ww|tingbuh
Uunyjwdpubtiph nmwpwddwu hhduwywu o2powup hwunhuwunw £ Ywnnig (tinp bW Funupny
glitnh hnyhwp: dbipohund wju wutubpnwouwly tunwsd £ uwuwnnup Ypwpwpbiph Ypw:
Uhohtu Engbuh wnwowgnwiutipp ubpnwouwly wnbnunpwd Gu unnphu Engbiuh ypw:
Lbipyujwgywsd Gu hpwpfuwtunywdpwiht b bunywdpwiht wnwewgnidutipny, npnup
nubu pwjwlywupt d6d hgnpnyeynwuttip (Cagoax 1989):

Unihghwjh dwlwwwiht dwunw duwynpywd wjwquup dhoht tngbiu - ojhgngbu
dwlwuwywhwunywdnd Jwuwdp dtynwwgyb) £ whghpbp wwquup (piggyback basin-
thnpp  Uundwdpwiht wjwqwt'  suwdnpdwsd  Jpwowndynn  gbpnbph  Guntwghu
hwwundwénud), punpny Jwuowjhtu tunywdpwyninwlydwdp, yGpwhulyynn gpwyhinwghnt
wpngtiuutpny L winipphnhunwiht wnwowgnwiutpny (Uwhwlyjwu b nip., 2017):

Lwjwuwnwund  wuwitngtuh  Gpypwpwiwywt  qupqugdwlt  wWwwndnijwl
nwnwitwuhpnyeinwiutipp Yupbih £ pwdwub) 3 hhduwywu thnybipp:

Unwohu thnyp uuynw § wlwnbdhynu S. Uphfuh nwnwitwuppnyeyniuutiphg: Lw
dnin Ytu nwp (1840-1880 pp.) nwnwtwuppt| b <wjwuwnmwuh pwpdpwywunuwyh
punhwunip Gpypwpwunieiniup: <wny £ gk, np bw wnwehtut ktp, ny Ywqubtg Yndlywuh
wmwppbp gopowttiph, wyn pYnud <wjwunwuh Pwpdpwydwunwyh Gpypwpwuwywu
pwpunbigp: Gpypwpwiuwlwu ufutidwwnhy, 1:420000 dwuownwph pwpwnbiqp pungpynwd &
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®npp YUndywuh gbpwlyshn dwup hp Gpypwpwuwlywu Yunpdwdpubpny, npnup wju
dwdwuwly hwdwpynud thu  Gpypwpwlwlwt  pwpnbquagpnipjuwtu  wuwwnpbgnd
wndbpwynp abnppbpnudutip, npwughg npnoubpp  dhtuy  wjuop niubu Ywplnp
Upwuwynipyniup: Uhusl XIX nwnph Gpypnpn Yeup Undywup LeEnuwjht Jwpsnigjwu ghdp
ognwlwn hwuwdnubph hwjinuwpbpdwu hwdwp, wnwyb| hGwmwppphp 2powuutipnid
hpwlwuwgpt £ Gpypwpwuwlwu hwunyp, nph wpryntupnd hpwwnwpwyyt £ 1:210000
dwupnwph pwpunbiq: <Gug wjn dwdwuwy wnwoht wugqwd hwpnwwnm pwniuwyng b
$inpwyny tdnipubipp uyubight dowlyyb| wju dwdwuwlubiph Jwjwgnyu dwutwgbunubiph
Ynnuhg, npu k| npbg wmwpwdwopowuh 2tipmnmwgpniejwu  hhdpp (MaddeHronby, 1958):
1910-1930pr. $pwuupwgh bpypwpwu M. Pnuubh L gbpdwlwuwgh . Oudwinh
Ynnihg hpwlwuwgybigh  funpnp  nbghnuw| wbyuntwlwu L GpYpwpwlwlwl
nwnwilwuhpnieyniuutip:

L nwpwodpnd tpypwpwuwlwu nwnwWitwuhpnieginiuutiph Gpypnpn thnyh uyhgqpp
hwdwpynwd £ 1920p.-hg dhusk 1945p.-p:  Ujn  pUpwgpnid, pwgh wwitngbuh
otpunwfudpbiph nwnuuwuphpnieynitubphg, Ywwywsd wnwppbp oqunuwlwp hwuwdnubiph
wpryniuwpbpwywu  wwownpubph hwjnuwpbpdwu hbGn' nwnWuwuppdbp Bu uwbe wy)
Gpypwpwuwywu hwdwlwnpgbp: 1922-1983pp.-hu Utd pYny nbighnuw| Gpypwpwuwywu
U obpunwagpwywu nwnwtwuppnyeynwitutp Gu Yuunwpybp 4. L. Mwdbuhnigh Ynndhg:
LUpw Ynndhg hpwunwpwyyt) 6 pwjwlwuhtu wpdtipwynp woluwwmwupubn nbghnuwg
Gpypwpwunyejwu, wnbGlyunupluwih L Gpypwpwlwlwlu qupgugdwt  wwwndnipjwl
yGpwpbpwy ny dphwju wjwuwnwuh, wjlk Upwpu W Ynip gqlinmbph dholt puwd nng
wmwpwdph hwdwnp:

Sppnpn thnyp wdbuhg Ywplnpu £, npp awpniwiwyynwd £ 1945p.-hg dhus wyuon: Ujn
dwdwuwlywhwwunywdénid <s twpwdpntd hpwlwuwgytighu dtdwowyw
Gpypwpwuwlwu  nwnduwuppnieinibutp:  Unwydb]  Jwupwdwut  2tpnwgpulwu
unnpwpwdwudwt  hwdwp  ppwywiwgyl) Gu  htbwpwuwywu W 2Gpunwgpwywt
dwupwdwul  nwnwtwuppnyeynwiutip: 1934-1992pRe.  wwitngbth W ubingbuh
wnwowgnwiubiph nwnwuwuhpnyjwdp gpwnyb) £ wywnbdhynu U.U. Swpphbigywup:
<pdudbind  thwihjwdnppeutph L unwdniypwinubph  dwupwypypun  nwunduwuppniyejut
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Jpw' U.U. Qwppphbywuh Ynndhg (Fabpuensan 1964) wwwgnigyl) b << wwibngbup
Yunpywspubipnd wwitingtuh hwdwlwpgh pninp hwpytph wnlwjnieinup (ywtingtu,
Engtit, olhgngtiu), npnup £ hptug hbpphu pun dhypndwniiwih unnpuwpwdwuynd Gu
wmbnwywtu U nbghnuw| bywuwynyeyuu wnwyb] thnpp 2Gpunwgpwlwu dhwynpubiph
(qnuwubtiph W hnphgnuutipp): Lpw Ynndhg dawlyywsd £ bl <L nwpwdph wwibngtuh L
utingtuh hwuwlwjhtu unnpwpwdwudwt ufubdwu:

Lwjwuwnwuh  nbghntw| GBpypwpwunyeyuu, dJwutwynpwwbu 2Gpnwgpniejwl
nwunwWuwuppnygjwt  hwpgnd, wuquwhwwbh ubpnpnd niwp S. Uuwywup' hp
hpwwwpwlwséd pwqdwpehy hnnjwoéutipny, npnup wdhnthywd LU ‘wjwuwnwth
ntighnuw| Gpypwpwunyenit’ wfuwwnie)niund (Acnanan 1958): Wu wfuwwnnieniuntd
unyuwybu  wnwuduwhwwny wbn £ hwnlwgynd  <wjwunwuh  wwibingbiup
Uunywopubiph otipnwgpnyjuup b Swniuwjhu:

Jdbphu  EngbU-unnphtu  ojhgngtit  dwdwuwlywhwwwoénd  Ynuwnwlyybp Gu
dEdwdwuwdp unnphtu dnjwuwihtu dndwjhu bundwdpubip, huy hbwnwquynd® (Ybphu
olhgngtiu-unnphtu dhngbt) Ywpdpwynw b dnfjupwgnyu dnwbwhu-dwygwdwpw)hu,
onqwihu  dnpdwghwih  Gunydwépubp:  <wjwuwmwuh UL hwpwYyhg  wnwpwdpubph
wwibngbuh tunydwépubiph gbipwyohn Jwup niubu dnwjpu dwgnud, b dhwju gbphu
olhgngtiu-unnphu Jhngbiuh  wnwowgnudubpp  wwwnlwunw  Gu  dndwbwjhu-
dwjpgwdwpwiht $wghwihu  (Cagoan 1989): Unwuduwgynud bGU'  Swudwnopwihu,
hwowfu 2GIdwiht  Dwghwubp U  hpduwlwund wnipphnhnwiht - wnwowgnidubip:
Uwnnjwup Ynndhg wnwuduwgynw Gu gtphu (upper fan), dhohu (mid fan) L uwnnphu
(lower fan) uwnnpopjw hnyhwpwaél dwipwynp Ynunwwdl pwpdpwgnwiubpp b upwug
untwypwdwu (suprafan) unywdpwiht wnwewgndubipp: <wqyunbwy hwunhwnd Gu
olhuinnuwinpndwjhtu bunywdpwynunwynwdubp:

Cun  wbwpngpwdhwywt  Ywqdh  wwibngbu-ytphu  Engbuh  $howjhu
dnpdwghwubpp Uwnnjuuh Ynndhg pwdwudnd Gu 3 unipbnpdwghwubtiph (Caposn
1989).

1. SGpphgbu-Ywppnuwwnwihu $ihowjht (Wwitngbu-unnpht Engbu);
2. <pwptuw-tundwdpuht $ihgwht (dhoht Englit);
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3. Ywppnuwwnwjhu-inbpphgbu $ihowiht (dhohtu Engtiuh JGphu W Jbppu Engbuh
unnphu hwwnywdubipp);

Stpphgbu-Ywppnuwwnwihu - $howihtu  unippnpdwghwih  uunigdwu  hhduwywu
wnpjnip Gu hwunhuwund ywitingbu-unnphu Engbiuth dndwjht wjwqwup opquiungtu,
Ywppnuwwnwiht  hunpwyuumubpp, wwitngnh L Jdphuspbdpph Gundwépwihu L
danwdnp$wihtu wwwpubph, unwnnip gnuwh' obhnihpubnh tnnghwgywsd ujnuep:

Lpwpluw-tunywdpwiht  dlhowiht  unipdbnpdwghwih  hpduwlwu  utunigdwu
wnpinip - £ bBnbp unnpoppw bW gwdwpwiht hpwpjuwpbYnpwiht Ujnien:
Lpwpfuwtunywdpwihu - $ihowiht - $npdwghwu  hGppwihnfuynd £ Ywppnuwww-
wmbipphgbu  Jdhohtu  Engbuh  Uundwédpubpny:  Ywppnuwwnw-intpphgbiu  $howyhu
untpdnpdwghwih - wdbbwwwpwdywsd  Unep Ywybpu Gu: Wu  unpdnpdwghwih
wmbipphgbu Ujnieh wnpinpp Pwgnud-Rwuqgbigniph  hpwpfuwihtu - pwpdpwgnwdutipu Gu
(CapoaH 1989):

Engtunid Mnunnipg- Rwgpnu ununnip gnuwihg nbiwyh hjnwhu wnbnh £ niubgh
huntuupy dwgdwwhy b hpwpfuwhtu wynpdnyenit: Hpw hbGnbwupt Gu Nipdhw-
“nfunwp (Ppwt) hpwpfuwht wnbinp, hugp wynhy £ dbpht jnipwhg dhtg wydd (opA
Berberian, King 1981), U htiw-wnbtnwjhu hpwpfuwjht §nintpp, npnup Lwpwdynwd tu
ntwh hjnwhu' bpwund, <wjwuwnwund, Unppbowundd, Ypwunwundd, @npphwnd b
Pnynwpphwinut: Uwqgdwunhqdu wnwye pbpnn gbnnhuwdhy wpngbuubph dwuhu Ywu
hwwuwywt wnbuwybtinmubp: Npnp htinhuwyubp Gupwnpnu Gu dwgdwunhgd Ynihghwih
wpryntupnud  (KopoHosckuii, MwunaHosckuii 1973), unipnniyghwiny  wwjdwuwynpgwd
hpwpjuwihu wntin (Cagoan 1989; Quwnuwu 2004) Ywd hbw-wnbnwhu Jdhowywyn
(Sahakyan 2017a; AramanaH u gp., 2012):

Unpwdwuh  $howhtu  unipdnpdwghwih  inbpppgbu-Ywppnuwwnwhu - wwwnubpp,
{pwanwuh L Updwyhpph  (Enyunbtidpbipjwuh) uwnnppt dnjwuwihu - $npdwghwbpp
hwdwpyntd Gu Lwjwuwnwuh wwtingtuh W wdpnng dwubpngnjh
twypwququpbpnigjwu  hGnwulwpwiht  Yupdwodpubp:  <wjwuwmwund  wnweohu
gwquwjht Ynwnwynwubip quuytp Gu 1984p. wwitingtuh wnbpphgbu-Ywppnuwwnw)hu
swynwytu-6tinpwynpywd wdpwphs wuwywpubpnud: <npuwndwu Gnwuwyny gyt Gu
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thnpp qugh wwywpubip unnphu-dhohtu ofhgngtiuh wdpwphs wwwnpubipnd (CaposH
1989):

1.3. MuuYwntu $npwdhuhPbpubp, dnppninghwn b unnigywdpp

bnpwdhupdbpubpp (jwwhubpbu  Foraminifera, upwuwynw £ «wlgpbip, funnnsubip»)
ubpywjwgunud  Gu  dhwpohe  Entlwphnun  dhypnopqwuphqdubiph  funwdp,  npp
nwuwwpgynwd £ wypninhunubph wnppnypnd b wnwuduwund £ fubgny odindwéd
pooswhtu Ywnnigywdpny: LEpywynwu hwjinup £ dnn 10 000 dwdwuwlwyhg W wybih
pwu 40000 ppwén wnbuwl, npnup nwuwlwpgynwd tu dnn 65 Gupwywnpgh W 2nipg
300 puwnwupph dbe: Ywfujwd YEuuwytipwhg, $npwdphupdpbiputipp pwdwuynwd Gu Gpynt
fudph' pbupnu U wjwulunu: Pbupnu &ubpp hwunhwyn Gu dndwiht wjwquup
wmwppbp funpnigyniuutipnid, huy hpbug swihubpp wwnwuynd Gu 100 dyd-hg dhusl dh
pwuh uwuwnhdbinp wpwdwagdny: PLupnu dnpwdhupdbiputipp fubghubpp (foraminiferal
test) ywpnn Gu [hubip wgpnunpuwgywsd (agglutinated) (pywpgh Ywd wj| wuopquuwywu
dwuthyubipp hwdwygwsd Ywighinph gtdtunny), Ywd Yuwpnn Gu Yuwqddwsd [hub
Ywighwhg, wpwagnuhwhg, hwqunbw uphghndhg: Lpwup UGpwnnd Gu pwqdwpehy
wnbuwlubip, npnup wwpnw G wdnip hhdpht Yuwé Ywd Ywhudjws yhdwynid, huswbu
uwl fungnp pbupnu $npwdhup$bpubph JG& funwip' pwpn ubpphu Ywnnigwdpny
(BouDagher-Fadel, 2018), npp UGpwnnuw £ hhduwlwu nhd Ywnnignn nbuwyubipp: Ujnw
wmbuwyp MdD Gu, npnup pwnyugwsd tu hwdbdwwnmwpwp qunwaél fuighutiphg, npnup
wwwhnynw U pnwint hwwnyniejniup: Lpwup hwunhwynd U hwdwfuwphwjhtu
oyYyhwunuubiph 9pp ytphu 2tipntpnud, uqind Gu gnnwwulunnuh dh dwup, huy hptug
wpwdwghdép sh gbhpwqwugnud 600 Jyd U nubU  Jwju Lwpwoénd  wwppbip
wo2fuwphwgpwlwu W obpdwjptu gnunpubpnud: Wu  funpnuyeyntup, npnd wwpnud |
wbuwyp, wgnn £ upw fubignt Yunnigwdph Jpw: hunpniygjuu  dGdwgdwu  hbun
gniqwhbin nbuwyp &tinp £ pbipnud hwdbdwwnwpwp pwpn U d6d fubgh, huswbtiu bwl
wybiih pwwn qupnwuwfugtip: Uwhhg htwnn fubight tunnd £ odyhwunup hwwnwyhu W
Gpptdu Ywpnn £ wnwowgub] wjuwbu Ynsywd (foraminiferal ooze) dnpwidhuhdbpwihu
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nhnd (BouDagher-Fadel 2018): M hwunhwnud Gu tnwppbp dnwjhtu bunydwodpubpnid,
npnup [hphdhlywghwih wprynpnd wnwowgunwd Gu Ypwpwpbip: Lpwugnud wnlw
dnpwdhupdpbipubpp Yunbh £ nwnwuwupptp dhwju 2ihnd: Cwuwwgpnwip htwpwynp
E npn2 npnohs  wwulyunnu  Inpwdhupdpbpubph  hwjnuybiint hwuqudwupny, npnup
Jwuwwpw]  YGuuwobpunwgpuwlwu  dwpybpubp  Gu: Mwulunu b pbupnu
dnpwdhupdpbipubpp dnpdningpwlywu b YGuuwpwuwlwu wnnwin gnigwpbpnd  Gu
pwpép hwpdwpynnuwuniginiu: Lpwup qquwih EYnynighwih Gu Gupwpyyl] uyuwsd
jntpwih  dwdwuwlwpowuhg, dwutwynpwwbu pbupnu dnpwdhupdbpubph wnwohtu
qupguwgnwdhg h ybtip (BouDagher-Fadel 2018): Ppwén U dwdwuwywyhg MdD fubighubipp
(punhwunyp b Bupwwnbuwyubph Jwwpnwyubpnw) hwdwlwpgwd ufwpwagpyb Gu
LGpihsh b Swuwwwuh Ynndhg  (Loeblich, Tappan 1964, 1987): dwdwuwlwlyhg
dnpwdhupdbipubpp nwnwuwuppdb) Gu Lhp, Uuntpunup (Lee, Anderson, 1991) Ynndhg,
dhusnbin dwdwuwlwyhg M Ytuvwpwuwlwu nwnwdbwuhpnyeiniup hpwwuwgyb) &
<bdjtpbu W nip. (Hemleben et al. 1989) Ynndhg: dbpohu wnwphubphu Ywwwpyb| Gu
nwnwibwuhpnyeynwittip, npnup uyhpdwé Gu Inpwdhupdbipubiph uwyhwwyngubippu W
dniGYnqwiht YGuwpwunigjwup: Md  Yauuwrbpunwgpwlwu  vwunnuyutpp W
bhingbutinhly  Ywuwp  oquuwgnpdynud E o ghwnigyut dby'  qnpwy EJwpnighwh
nwnwibwuhpnyeynwuutiph hwdwp, huswbu twl bunwdpwihtu htippwihnfunyenutiiph
Ynptijhwghwynd, dJwutwynpuwwbu Juuwywd wdtuwopwduh wpryniuwhwudwu hbwn:
Uwutwynpwwbu uwdeh U qwgh hbGnwjunigdwt  wpfuwwnmwupubpnd  Md
nwnwbwuhpnyeynwiutpp - Ywpnp  Gu - twpuypund  Ywwwpdws  hnphgnutbiph
hwuwlwjhtu wnyjwutph htinn hwdwnpbint hwdwp: SYwubph wpryniwwpbpwywu (on.
Uwyp-quq) oginwgnpddwu ophuwlyubp wnlw Gu Exxon Ywqdwytipwnrejwu (Stainforth
et al., 1975), huswtiu bwl Royal Dutch Shell Group, British Petroleum Jwquwybpwnypjwu
(Blow 1969) Ynnuhg hpwlywuwgywd hpwinwpwynwubpnu: Mb, npnup hwunpwnid Gu
Ywydh L wybih ipprnwuwpn bundwsépubipnud, Yphpwnynd tu wybih pwu 50 wnnwpph L
jwjunpt  ognwgnpdynd  Lu wdpnne  woluwphnw,  YGuuwobipmnmwagpwywu
hwdwnpnigjniuubipnud  (op., Bolli, 1966): M wwpunundhwu 2tpnwgpwlwu
nwnwbwuhpnyeinwiutipnd upnp £, hwnwwbu upwug ubnbph L wnbuwlubph
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6ogphin npnodwtu wwpwquwynd, husp wwjdwuwynpdwd £ jnipupwuginiph - fubignt
wnwuduwhwwnipnitubpny:

Tooth Porticus Lip

Intra—
extraumbilical
aperture

Peripheral aperture

Lhwp 4. M wwbpunnipuubph (pwgywdpubph) aubipp: (A) Radotruncana-t’  wnweuwjhu
wnpunwiwpwiht (umbilical) pwgwdpny, npp uwhdwuwquuws £ dtd wnpunhynwuny. (B)
Globotruncand ubpwnpuwwpwihu (intraumbilical) pwgywdpny, npp dwdyywsd E wnbghinwiny.
(C, )) Abathomphalus uUbGpwpuwwnpuwwpwihu (intra—extraumbilical) pwgywdpny, npp
dwdlwd E wbghynuiny; (D) Dentoglobigerina wpupnhunpwnidiphihy pwgqwdpny, wwunwdh
udwu, Gupbnwuynuwdl, uhdGwnphy wnpnpynwng, npp nnipu £ ggynd wynpuih dbg. (E)
Turbeogloborotalia' ubip-wpwnwuwnpuwwpwihu (intra-extraumbilical) pwgywdpny, npp tgbipwd
E wnpunpynwny. (F) Guembelitrioides-pn ubpwnpunwwpwhu (intraumbilical) pwgwdpny, npp
uwhdwuwquwuyws k oppniupny (lip); (G) Globotruncana, npp gnyg L tnwihu ubipwynpunwjwpwht
pwgywdp' Ynwpdwd phghinwinyg; (I, H) Contusotruncana-u, npp gnyg k wwihu wnwuwhu
wnpunwiwpwiht  pwgywdpp: (K) Globorotalia uUbpwpunwwnpuwjwpwihtu  pwgywépny; (L)
Pseudohastigerina wpuwwynhpuwwp (extraumbilical), dwjpwdwuwjhu pwgywadpp
uwhdwuwthwyyws oppniupny (BouDagher-Fadel 2018):
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Unyuwywuwgnwp wwjdwuwynpwd £ punhwunip dnpbninghwyny, huswbtiu twl

niywpwlywnnigwsépwiht b dhypnjwnnigyudpwiht wnwuduwhwwnynyeniuutnny
(Hemleben et al., 1989): Ubtnh L wbuwyh Jwlwpnwynw nwuwlwpgdwtu hwdwn
Ywpunp wnwuduwhwunynyeniuubpu Gu fughlubiph (camera) nwuwynpywdnieiniun,
Ywpbph  wbuwlyp, wwwbph uwnpniyuinipuwiu b wpunwpht qupnwuwfubinp,
wbpdnpwghwt, wwbpunnipwt b odwunwly wy uwnpniyunnipwutipp (UYA 4): Npny
nbwpbpnw nwuwlwpgnup hpdujwsd Lt [hund wwbpwnipwih nhpphg, wpunwpht
wwbtpwunipwih dnnhbphywghwihg, dbly wy nbwpnd punwuhpubph nwpwugwndwl
dwdwuwy hhduynw Gu fubgnt wwwh Ywnnigwdph Yypw (hwppe tu, thnuhluynp Gu
(nwppbpwlyywsd Gu wpunwphu dwynunybu-dwqupubpny, dwyninhubipny), Ywd uwhung
Gu (bhotiph wnlwynyeniu) (BouDagher-Fadel 2018):
Md futight hwoywnby £ Yuqudws |humd dhwju dby fughlhg: Unynpwpwp, tpp
opqwuhqip Jtdwunw E, hwonpnwpwp wybjwunwd Gu  |pwgnighs, Uwfunpnhg
hwibtdwwnwpwp wybih d6é fughyubp: M opnd |nnnd Gu h hwohy hpbtiug fubignt
Yinpnypywu: Npn2 Md dnun wdbu op wybGjwunwd Gu unp fughyubip, npp Ywpnn £ Juqub
punhwuniyp wpwdwaqdh 25% (Hemleben et al., 1989): M fubghubpp nwbu wwpq
Ywnnigqwdp, wnwug ubpphu uwpniyunnipwih, husn wnwppbipgnd Gu JGé pliupnu
dnpwdhupdpbipubphg: MNP wwbpwnipwu £ hwdwpynd  ybpoht  fughyh  hhduwlwu
pwgywdpp, npp hwnnpnwygyn k£ opowlw dhowdwjph hbwn: Wu (hund § snpu inbuwly'
umbilical (wnpuwwp), intraumbilical (UGpwnpuwwp), intra-extraumbilical (ubkip-
wnuwuwnpuwiwn), extraumbilical (wpunw wnpwwwp) (uy. 4): dbpohuubpu ubpuhg
thwyjwsé Gu ubipphu opqwuwlwu dwoéynypny, npp eny| £ viwjhu qugbtiph b NWJwsd
ujniebiph thnjuwuwynd W dhwyu thnpp dniGynyubipp L utunwihtu wnbpp Ywpnn Gu
ubppwihwugl; wbp$npwghwubph  Jdhongnd: Mbpbnpwghwubpp  wwwnwuynd  Gu'
dhypnwtpdnpwn subpnud® 0.28-2.5 dyd b dwypnwbpdnpwunn dubpnud® 2.5-10 dyd
(BouDagher-Fadel, 2018), b wnlw &u fubignt jnipwpwusnip flughyh wwwnbphtu, ophtwy'
Globigerinida nwuh pninp wnbuwyubpnw: Ujuniwdbuwjupy, dhypnwbpdnpughwubpp
unynpwpwp nbnwywywsd Gu wulwunt, dhusnbin dwypnwtipbnpwghwubipp fuhwn Gu W
hwdwswih nwuwynpywd:
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Lwp 5. M wbppnpwghwubph nbuwlubpp b twppbp wwbpunipwubpp (BouDagher-Fadel
2018): (A) Globigerinoides ruber (d’Orbigny) - dwypnwbpbnpwghwubpny (4Gd wugpbipny)
wwuwjwl, nph ybGphu dwunwd nnuwownubiph (spines) hhdptpp 2powwywmnywd Gu pwpwy
Bpypnpnwiht uighwnwiht pwnwupny: (B) Globigerinoides sacculifer (Brady) - hwdwswth
ponhlwynp (pore pits) dwybpbu L [pwgnighy Ywpwiht pwgywdp (supplementary sutural
aperture): (C) Orbulina suturalis Brénnimann - fuhin wtp$npwgqwd (pwwn wugpbpny) wwunjwt'
nwpwdpwihtu pwgywdpubinny (areal apertures): (D) Catapsydrax dissimilis (Cushman and
Bermudez) - huwnwly U funpp wbpdnpwghnu funnnsubin (perforation pits) W pwgywdp, npp
dwolyyws £ dGY nudphihyw pnyuyny (umbilical bulla): (E) Cassigerinella chipolensis (Cushman and
Ponton) - dhypnwbtipbnpwgywsd (thnpp wugpbipny) wwunjwu, nph ypw hwunhwynd Gu gpjwd
wnwunnyubp  (pustules), npnup YLunpnuwgwd Gu nuwiphihynwp dnuin: (F)  Hantkenina
alabamensis Cushman - pwpdp pwgywop (high aperture), |wwnbpw| ninnnipjwdp [wjuwgnn
wnpwhynwny (porticus), huswbiu twl hwpp, pwg fJuhn wtipdbnpwgywsd dwybtiptiuny:
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Mbpdnpwghwubipp wtwp £ nwppbpt) wybih d6d dwyninhuubphg, npnup wnbnwywywsé

b npn utightitinh Jenoht Y inpunfughdp ;
dhowwyph g huy
nbGuwlubiph unynpwpwp E
npp E W
dhypnuynwh wnwy :Md Ywpunp
E wwuwnhp wnYwynyeynwup (uy Ywpnn k
ubpywjwgywsd , , ,
Yuwd ,
w : Yuwd : 2ipinny
np Md Ywpnn Gu twnpkbip ,
Gu wndtpwynp g/npw| b ntghnuuw)
Gpypwpwuwywu hphduwywu ( h ,
, 1h) hwdwn:
M n E )
wnwohu nGuwlubipp: -
hwdwpyntd ( wwuywnnu
W ytunpnuwlwu W
glnpwi
uyhqpp hwdwpynw k - 8):
, npp E Jwn-dhghu
dwdwuwlywhwwnywonid, E Md (MdD
) b hwdwpynud £ Ywdybh
b h
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