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Uwnbbhwunumpub phidwb huuwnwndk) £ 22 SUU Bpjpupubulut
ghumpymblitph htunhnnunnd
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Ughsmnmbiph wpnhulmbm pgnup: 22 wpudpnul quiton obhnihpushb bunfuhph
hwuwlp, b phyu EpYpupubiu-junmgiudpuhl, pupuputn-pkpnugpuijwh b dh
oupp wy hwpgbph, Yuplop b @npp Ynfyuwh Ephpupwbuoljub  qupgugdwh
uunimpub JEpulubiquub budup: Obpnihplbph plinygpp, Swgnudp, dbunnpudwb
Yuyph m Eppunhtiudhl wupdubbbpp dhiy opu wwppkp Yhpy Bh dbjuopuin]mad,
htwbwpwp gpubg mundbwuhpmpmbp wupmbwlmd E dbwy  ghubuljwbbbph
npunpmpjuih Yhinnpnbmud: Uk Jupling k Skphu unjuiquith hwpuowphwgpuub b
Epypunhbundhljuljpub wwpdwbbbph JEpuljwbqinfnb b hwpuljhg nknunfwubph htn
hudwhwpupbpulgmpput  huodwp wuplwbuognpjuws  Upy-2hdwpugut - gninnd
®npp Unifljuruh qpusjud nhppm):

Mughnpuphwbbph YEhuwgbpnugpujwl nuumdbwuhpmpymbbbpp Juplnp

ki b wpphwlpub 22 wnwpwdpnid quinjnn obphnthpughlt hunfwghph  hpuppaw-
tumjwdpuyht hwuwnjwdpibph hwuwljibph apnpdwh hwdwp, pubgh, dunfwbwlh
pupwgpnil, pumhnjwphwibph swnuftwuppmput  pupnpunanp dkpngukph U
uwppunjnpoudbibbph  junnwpbjugnphfwbp qmquhtn, thmbnpjl], &gmadl b
hunfuypllyp £ nunhnpuphwiibph  uhunbdunnplwb, .z}pmhg YEbuwgkprugpuljuth
bpwihwlmpiniip, hunfwduygh npnbg b junnwpyy B iop nuumdbwuhpmpgmbbbpp:
: Unbhwinumlub wpuunnwbph hhdbwljwb
hwmmmlm 2L mmpmbpmﬁ quinjnn ophnjhpuyht hunfuhph hpwpjuw-tunjuspuht
hwunjwdph  hwpwpbpuliwb  hwuwhh npnondt £ pun  nunhnpuphwlbbph
dunfwbuljuljhg mumubuuhpmpmbbbph b vhunbdwgopdwtb:

Yuuwpdlp bt 22 wwpwdpnud  qubjng  obhnjhpught  hunfwghpoud
Yuydpwpuyht  wwpupbbpnd  punhnpuphwbbph  shunbdwwhl  Yuqdh b
obpunugpuiljub  wnwpwddub  wrubdbwhunmpnibibph - munadbwuhpneyn,
stpunugpuijmb  uptdwbbph dpwlnud h Umbpunfuubmy’ puwn Shphu unjuquih
nunhnjuphwhbph dunfwiwlwlhg vhunbdugnpiub (O'Dogherty, 1994; Jud, 1994;
Baumgartner er al. (1995), Dumitrica er al, 1997; Beccaro, 2006; O'Dogherty et aL, 2006;
2009 b nip.) pligmbnjud Yhowqquiht Yngbpuht hunfungunnuhsad: af
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Quunmgh Wmpp: Upjuwnwbpp hulnhuwbnud £ 2006-2010 pp. phpugpmid
ophmppltph  mumutwuhpnippubl  bw-ppuwbvhwluh  hunfugnpbuljgnipmb
oppwbmljibpnud  Junnwpjwd  quonught | wpliunwbpibph U pupnpunnanp
mumubwuppmpniitibph JEppodmpub wpymbp: Numdbwuhpdly b dmpwpldt
kb 22 nupudph Ulmbh b digm obhnjhpuyht gniubitiph wuubikplm Jkpljugnudikp,
npnighg mpnul htwpunjnp £ kgl pun pumhmuiphwitph apngly b &qpuly
hpwphiw-bwnjwdpught hunnaquéphtph hwuwljibpp: Yuydpupuyhbt wwwpbbph
omipg 50 imohbphg pupnpuinnp upuglwblikpoud munufbwuhmly £ 21-p, npnbghg 18
inpbbipnid hwenmty £ wnubdlnughlty npnobijh nughnpuphwbibp: Duemdboohpdbp
i unmn 13000 rughnpuphwbbp  (QEnbqjwd  ujwbunpan  GEYupnbughb
uhypnuljnugh 53 imobkph Jpw): Uplounnwbipnud bbpljuyugdl) £ nuighnjuphwbitph
69 ubnkph wunaluwinn 137 wnbumljubp: Lwpnpunnp  nunidbwuhpmpnibbbpp
Juunwplp Eb dpwbuhugh ®@wphq 6, Mhin b Uwph Ymph hwduguupubh
Uhypnhtitwpwbmppub wpnpunnnphuynud, npny twbpunhnuljught
munibuuhpmpmbbbp  juumoply &b Qwphgh  Phwghumpub  Uqquuhb
fubqupubh  Epypwpubnippub jwpnpunnphugnul: Yhpumity t o wwywphbtphg
nunhnjuphwibph wnwpubguntub phihujul dipagp (punpugpudtwlwt ppyh
uhgngn), npngnufbtbpp  Gunawpl b wghopuphubbph  wbpoghhb
munmibwuppmppudp, dh pwbh hwupmp jud hwqup whqud }unznpmgdunlp'
ulwhunjopon Hkywpntught dhlprulnybibph (HITACHI TM-1000, ZEISS SUPRA
55VP) uhgngny, pughnjuphwhbph (s Junpnpugiunp nwpubuljub wunatpltph
Yhpumiunip: Lujubwlwh ghinnudtbpp b blpupugpmpinibibpp wpdb) B hgymbtph
uhengny wunnpumndud 22 SUU 6b-h hnljiub jupnpunanphugnu:

Spunwlmb bapoypp:

1. Mwnhnjwphwbbph 110 wkuwljibp wowght whqund &b npnodly 22 wmpubph
oppnihpuhlt hunfunhpma:

2, Urnwght whqui hwpnbwpbpll) b pognup hwuwlh  rughnjuphwbbph
JEbuwhwdwhphbp Cgm ophnghpwht gninugnod:



3. Unwghti wbqun! wrwbdbumgl) b dipht paynu-unnphtt puph b bpplt pup-
uwnnphb opupnpnh hwpytiphtt pinpny nunhnpuphwitph YEbuwhwdwhpbp Ulwbh
obhnihpuhl qninuynud:

1. Unu.lgl'zh whqud  buyntopbpfl; b pugnup hwuwlh  punhnpuphwbbph
Ybbuwhunfughptibp <hnm ophnghpughtt quiugmd” wyhjhnughb puquipnbiiph htn
htppunhnjujwd  nunhnjuppwnbbtpnud, hudwdwbh npnhg G odhnjhpuyhl
hunfuhph hpuphuw-mndubdpuyghls hwungwspp uljuly E Atunpty paynuhg:
2. Zwpnbwpbpty tu Jipht pugnu-unnphl puph b Jiphlt pup-unnpht opudnpnh
hwuwlh pughnpuphubbph YEbuwhunfwhpitp Uwbth ohnjhpughtt hudwghpmad,
punpnjuphnbbpmy, npnbp  pmy B wughu wrwbdiwgbly  bogh
dunfwbwuljuhwnmjubdnul Abunnpjwd huundubdplbpp:
3. Ulwbh ophnhpuyhtt gniymd dwbpuniuwuinjly £ Jipptt whunb-unnphlt wupn
Uhgwluypp. npnpt) kb Jtpht Yhubphe-wnnphl quywbdhbh, qtpht whunb-unnpht
pbpphursh, Jkpht wihunb-uiputidhth, Jipht duiubohihmabph-wanphl wupah,
ykphtt whwnnb-wnnpht hnwnbkpfh, qbipht honkphd-manphh wupnh  hwoalh
nunhnjuphwbbph  YEbuwhudwhplibp, huld'uuhn]h npng  munufbwuhpdud
hwumjudplitpp Abwdnpyt] b hudwyunamuent dodwbuljubundusibpnud:
ipymbp: Uphuunnwbiph ndpuyibpp Yhpumnod
El hplmmpmhm—pmpmhqmqpmllmh wofmumnuiphbpmid b ®npp Umfiuup
htwbkpypunhbudhiuljmb yuplwbbbpp yupqupubbn hubwop: dpobp jupng B
Yhpumfly twh ophnihplbph htwn dwgnuitupubnpbl juggws npny oguuiljuip
hwtnudnbbph (ppnuhwn, Jwgbbqhn, nulh, wbnhly, wnhbd, dwhqub, ubpybinhb,
wupbiun, Yhbuw-wlpnpy] dhbbpugbbp b wyb) nppinquipoh womunnwbpbtpouad:
punwpuimiitpp: Usjuunwbpp hpujumbwg]t &
22 @UU Bpypupwbwljwb Ghinmpmibtibph Phunhnnunnd (Zpuplimghunmpqub,
nhkghnbwy Epypupmimpyub b hpnnghuygh pudhh) b Spwbupugh ®wphq 6, Mhke b
Uuwph Ymph hudwpupwpwinud — (Uhijpnhibwpuimput - jupnpunnphu):
Upjuunnubiph  plipwgph mu wipymbplbpp phtwplpll; &b 590 ubdhbuophbpnud:

Quunumjly Eb phpwghl wwpkljpuh (2007-2010 pp.) qiijmgmubbkp MhEe b Uwph
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Ymph  hufuwquupubnd qnl.[umpmkkmhhp}:h wuwpuonwnhp  wupbljub
Ynbpbpwbubbpnul:  2wbdnjty & hwplbndmpymb, qbymglly b phbwplpl
wplwunnwbiph wpyaiplbpp b pbpwgpp (2008 p., 60 by, puibubpkh): Yl k
wphnnwbph ppwbuhwljub nwppbpuwih wwpnmyubmpimb, pun Mhén b Uwph
Yniph hunfuuupubh jwinbwlwpgh hunfwwunnwujuwh dniphh Bhpuympunp
(2010 p.): Nuunmubwuhpmpbbtph wpymbphbpp biphuywgll) &b wb 2009 p.
$puibuhuygh Lhy punupnud Juijugud «bpuibuhuljwt Zibwpubuljub Uunghwghugh
b Spwbupwlijuwh Zhwpmuwpubwlwh Uunghwghugh 4-1 junphpyuljgmpiniis-nud,
2009p. 2htmunwbh Lwbghtq punupmd Yujugwd «Jumhnjuphwbbph 12-pn
Uhgwqquyhtt pmphppuljgmpymbs-nud, hbyubo hwb 2010p. Zmbwunwbh Uuynihly
punuipm Yuyugud «Guspujunn-Puglubyul bpipupnbulut wonghughugh 19-py
Ynligpbus-nud b wigb: Uphrunawbiph JEpwiptipu hpunnwpuipfly B ynpu hnpjudlbp,
npniighg Ubp' 22 SUU 53b Ghunntpymitibbp Gplph dwuhb nbnbiugpnud, dmubbkpp
uhgmqquyyhi: ghwwljub yyuppbpuljwbbbpoul: Zpuuewpulpdb) b tub hbp phghulip,
npntighg mpp Yhewqquuhth gunwlub unphpruignipmbbibph dngnyudnibkpmad,
L Eplym hnpwd b pbp pighu. hwbdjws b hpunwpwljiab:
Ywomgwmbpp b dujwyp: Upjuunnubipp pumlugws | bwjuupwbhg, Jtg ginuutikphg b
tgpujugnipymbhg, plghwimp wmbudp 167 b, baflpdudmyd  gnbmjns b
npnywé  numhnpuiphwbitph  muwblupbbpp:  Ugjinmubipnud - phpjus b 24
pupubqiibp b wjubdwlbbp b 14 wymuwulikp: Ogumugnpdjwd gpulpubmpnibp
Yuqunud £ 240 who e
Clunphulmmpoibbbp: Cinphwlumipmib B hopnbimd wpunwbph ghunwuljmi
nbljunjup, kplpwp-hwlip. ghun. goipnnp U.U. Uwphwiht' danwlwh phtplynudibph
b oquulbwp junphmpnbbkph hunfwp, hbygbu bwbh Tpke @ Uwph  Yoiph
Zunfwjuupubh polpnnp, ypadbunp S. Twbkjhwbhb, tuubnghunwlut ghnbihplitph
thnjowbgiimh b wnkbwjmumppub htn, webynn  ubnhpbtpnud - gmgupkpus
wgwljgnipjub hunfuip:

Cunphwiuympymb &l hugynbnud  Gphpwpwbwliub  Ghunmpmbibph
biuwnhunnunh wyhunwljwquhb, Zpuphwghnmpyulb, nkghnbuy Eppupuimpyub b

{hpmynqhuh pudth duiphs, bplpup-hwbp. qh. galpanp, 22 SUU wiunidhipy 0.
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SQppupjuibth, GAP whopkh, Epypup-hwbp. ghn. goipnnp ULU. Ywpwnubyubhb b
GAP thnjunbopkh, 22 QUU prp.-whnud, bpypuwp-hwbp. ghn. golponp (L
Utgpniyjmbhh  gmgupbpwd  npunpmpjwh b wpwlhgmppmb  hundwp:
Unuwbdbwhunnmly  phnphwljumpmih i hugubnd BM2 (rkghnbuy
tpypwpwbmpyub unfphnbh  wunmjunjnp  Jwphs, Epypwp-hwbp.  ghwn. gnipwnnp,
wypndbunp 2.2. Uupquyuibthl’ oquwluip funphnipribph hudwp:

Cinphuljuy & $pwhupugh Mhin b Twph Ymph  hudwpuupubh
Uhypohibwpwbmpput  pupnpunanppugh  wphummubhglbphl  gmgupbpus
wgwligmpyub  hunfwp, Spwbuhwh Uhgw-Undpm Uhwhwnihu  huduuupubh
wypndbunp U. Ununbiht' wpjuunnwbph phtwpymutibph, quonughl wlunnwbplitph
b pwpubkquqpulpub ympbph Ypmdmpjub hwpgmd gmgupbpwd  dkdwgnyh
wowlgmpub  hudwp:  Gpuwpinughumpmbt W hwpnbnd twb $uphgh
Phughwmpyut  Uqquuph Pubqupwbh wpnPbunp  Tuwnnphy np  Aubphl'
dwubughwwljmh nphmpnbtph hunfup:

Clunphuljuympmb b hupnbnul Unpnpuljibph dwuhb ghwn. golpnnp (Spwbuhw,
Uhguw) 1. Guynpubthl, bphpwp. ghwn. pljwsn L Uulhmluu;hbh, Epypup-hwbp. ghw.
ptibwdmbtp 3. Zuwpububhh, & Unthwbpobhb, ¢ unpbywbhit b dymu
wppunnmbhgiutphh wyumnwbiph phnupipiwb b swpungmiuh hupgnud gmgupkpuy
wgwljgmpjui hunfuip:

Unuwbdbwhunnml  gnphwluympymbt & hwpubnud  2uguunwbmad
Spwbuhuljuh nhuguiunnwb dywlnph pudihh’ sbnphiws Yppupnowlh hunfup:



e
Qmu 1. FUAPOLUCPULECE NRUNRULUURCORRSUL MUSUNRRSNRLY

22 nmpwdpnud punhnjuphnhitph hwpnih b ujuwbd Shhgpbpgh (Tamsbepr, 1929,
1930), MNwdkihnigh (Madderromsy, 1951), Mhinnqupnkbh (Pesrapren, 1959)
wyhunnwbiplbphg: Hpuitg mumibushpmpmbbtpp Sujudty b hunatugbu 70-
wiljuts piusbpbibbphg, nupubmopewbh bpypupubikph Yomihg Snpp Undyuunul
hpwpw-tomjwbdpuyht wwpwpbbph  hufunby mundbwuhpmpnibbtph
pipwgpnud (Kamotima u zp., 1976, Tuxommposa, 1981, Kasmmruosa, AGacos, 1981,
Catnan, 1979, 1984, Bummenckas, 1974-1975): Nrunhnjuphwitph
numdbwuhpmpnibbbpp bwpijhtond junnwpdl) B wupupibphg guunpuunus
hnymybkpmd, npm] b dwuwunlp spupiwbunepjws b ophnthpughtt hunfuyhph
hpwpow-oubpaghh humejudptbph huuwlibph  Jhpupbpuy - Audapdus
unuppbp kqputhwbigmuibpp dhiigh 90-wipwb pe. npuip hhdbwlwhnd hudwpgb B
YEpht unjdh huuwlh: Zbnwquymd 22 wupudpnud. puguhuwpundly b bwb Jephi
ipw-unnphtt junjdh hwuwhh punhojuphwbbph  YEbowhunfughpitp Ubwbh
(Bummnenckas, 1990, 2002, Vishnevskaya, 1995) & dknm (Keamrammasus = gp., 1992 p.,
Benor m ap, 1991) odhnjhpughl qgulmbtkpnud, hyuyku twh Jkpht wphuh bt wnnphb
jmpunh unpnpuphwbbph Ybbuwhoniuhptty Ubwth  obhnjhpusht  qntnognul
(Keammep u ap., 1997):

Qmju 2. OPPNLPRUSHL SASPLEMP BLULUPULUYUL YUMNRSIUOLL Ob
corsuarneesnkue

Zuguuunwbh nwpwspmd, b wnhwuwpwl, @npp Ymfjuund, odhnjhpughl
qmnhibph bpjpupatmiput mundbuuhpoipibip wihgp © webmd Ugheh (1873,
1899, 1902) u uyng (MMaddenronsn, 1959, Memuxan u zp., 1967, Carnan u Cremansam,
1968, TMamammxsm, 1971, Kuwmmep, 1975, Kasapsm, 1983, Carmam, 1984)
wphunnubiphbphg:

®npp YUmfljuaup hwhnhuwbnud | Ujug-Zhduguyubh gninm uf dwup (Acnanss, 1958),
npp  plnpnpymd b bppwpwbmlpmb  juonyghtph  hymuhu-wpliingmb
(hunfmlyngyuiguit) wwpustudp, sph juplopugoyb b phepny junmglubpught
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wwuppliphg ki oppnjhplikpp: Pkl 22 mupubpmu ophnihphtiph nuuntfiuhpm pymbh
nith Umn dEpuppm upunndnipinil, uwyinthwinbpd gpuihg hwuwlyp, skpnugpuiljub
nhppp, Yueniglubpp, ploypp b Auynpuwh wwlwbbibpp b h 2wpp wy) jlnhpbbp
nbn dbnud B Jh&whwpnyg, wuyuwbunpgud wdkbmpbp obhnjhphtph pupn
Yunnigjudpny b npubg Jkpwpbppuy welw nwpalupdnipnibibpoy: pubg
wnwgwgnip U qupgugnuip  juupmd t Skphu  ofyhwinuught wjwquibth
qupquigdwh htwn (Keunnep, 1980; Dercourt er al,, 1986; Kassus u ap., 1987, Keunmep u
Ap., i987; 3onenmaiin u Ap., 1987 L mp.), pun wypd $npp Unyuup obhmhpltpp
ujunnlmbinud & Skphuh o$hnjhpuyhl gninnih b wbbuyh hujwiwljubnieundp bpou
qupmibwlmpmbh t hwbnhuwbnud wpldmwpmd whunanjhwlub obhnhpuyht
gqnuunt bquhp-Ubljupw-Gpqljuyh &mnp (Keemmep, 1975; Acnansn u Carman, 1977;
Kuwunnep u zp., 1987, Adamia e al., 1987; Galoyan, 2008):

Zunfwduygh ULS. Unjubyubh b U.W Unphwbh munudbwuhpmpimbbbph (Acranss
u Carman, 1977), ®npp Um]jwunud, pun ppklg wolnuphwgpujmb nhpph U
nklpnnbwljuh juemgjubph, wrubdbug]h) kb kpbp obhnihpwyht gnunhtibp’ Ulwb-
Zuqupny, Iy b Quiiqkqmuph (Carnan, 1984, 2005, iOO9): Lhbuplpynud t hunnljuybu
obhnhplkph wynjunnt (Kexnnep, 1975; Keummep u Xaum, 1980; Coxonos, 1977,
Galoyan, 2008, Sosson et al., 2010), wjunjuwnnb (IlmxamuGetimn, 1966; 1982, Caruan,
1984) Yund ywpw-unjinnjunnh (Carsas, 2005, Careas 1 gp. 2005, 2009) pinypp:

Ubpjuynuiu  tphjpwpwbbbtph  dbbunfuubmpui  Yonqdhg  phgminjws  k
wnwbdbwghty hianlyuy Yupbnpugnyb juenyghbpp.
1) Snbmpjubwljub Swquiub Zwpu]-huyljuljwh qubqubp (Keammep a  Xawun, 1980)
hwpun]-wplinunpnul:
2) Utwub-Zwgupn (Udwuhw-Ubub-Zwqupm) ophnjhpughlt gnnhh YEinnpnbulub
Uwunud  hymupu-wpbununphg  hwpu]-wpbikp nwpustup, npp Eipwgpupan
Abunnpt) t Skphu ofjhwinup (Yud wyn ofjhwbnunud pugud Suypuniwumhb
énih) Yknbh Jhwgnpnubphg (Iefse, 1969; Kunmmep, 1975; Kanmmep u Xamn, 1980;
Coxonos, 1977; Adamia er al, 1980, 1981; 3akapuanze u ap., 1983, Kemmmep u ap., 1986;
Karyakin, 1989 b mp.):



3) Bypuwuhwlwl wwndnpdh hwpuduyghll whnhy Swypudwup hnwhu-wplbpnid
(Munanosckum, 1960; Adamia et al, 1980, 1981; Avagyan et al, 2005; Sosson et al, 2010 L
nip.):

Cuwn &ml.l'u.lbu.lhull.lhg wunnyipwgnudubiph, obhnjhpuyhti gnuinpbibiph Abunpdwl
l‘..pllpuu;]'lhmd;hq ululidulhhph‘ hwdwywinwupubiwpwp unipniyghnt, opnntlghnt b
Injhghnti  wpngbulikph L[I;pu.iphmml dwhpufwubbp  plbwpldlp Bb  quliuqub
wzhxmmmpghthhhpnu[ (Adamia et al., 1977, 1987; Zakariadze et al,, 1983, 1986; Knipper et
al, 1987, 2001; Lordkipanidze et al, 1988; Kazmin et al, 1987; Agamalyan, 2004;
JxpGausin, 1990; Galoyan et af, 2007, 2009; Sosson et a/, 2010 L pwitn nip.):

Qmifu 3. OBPOLPRUSHEL GNSHFLBNEY NRUNRULUUB YUD USPIUOLLL T
vuurvarnbesnbue,  vunhcurunbuc, b4 UPALUCPULECh
LueNrusnr NhUNRULUUR NRESUL UGERN MU UL (

3.1 Uliwbih ophnjhpught gnlw

Zuyuunwbh nwpuwdpnud ophnhpughtt hunfwhph wwypwpbbipp hpbbg nwpuwsdwb
wdbkiwhungnp qupwnny dEpljutinud i Ubwbh jEnbwonpugnud, Ubwbw (&h wwuqbh
hwpud-wplbpwl Juunod: Mundbwuhpdbp B Qopupkl, Ghnudwowp b Udwquib
qnunbiphl hwpnn nbnufwubpp dwutiwdapunbu Tughh Anpnad b Uwphbwp glnh
wjwqubnid  Jdipljugnn  Judpwpuyhli wwywbbpp: Quwndbwohpdlp £ bo Jbl
Ubplugnud Ulwbw 1&h hniuhu-wpladnonpnud’ Q4uglnh wjuquiinud, apli pun
U.U. Uwphwbh nuundbwuhpmpymblibph yyuwnljwbnud | Qubiqliqniph odhnjhpwht
gqnuinile:

311 “uh ghnh hndhn
Obhnjhptpt  wpul)  wdpnneulwl  dbplubnud b Qnpupbli-Upligniim
qubiguwdmd’ 2nipe 30 Y bplywpmppudp b 1-6 YU jugbinipyudp (Keunnep, Kocransn,
1964, Kumnnep, 1975), npnbkin b qubygmd i munidbwuhpwd  dbipywgnifutiphg
l:pl.lmup\ Onpupbll qminhg  dnwn 5-7 Gd nphwh  hpwhu-wpbdnunp: Ujunbin
2tpunugpuiljub Yinpdwdph vinnphl dwup bipjupugfuws E qliphhdpuyhl b hhdpught
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wiywpbbipny "2 YU hqnpnipyundp (AGossn, 1961, Naxanmkss, 1971, Knunnep, 1975):
Upwhbg hjnwhuught swpniiwympgnibp, npb hwdweypunwuojuwbnd £ Gupudph
ybphti dwuhl, punyugwd b plupgughli nhnphubbphg U wiwghngpuibihunlibiphg
nuyluw-Epwlwbdwb Jdwpdhbbbpng:

Twh ghwh hndunud obhnjhpwyhtt hwdwihpmd ghipwlponud U puquipnught
juubibpp  (wnhnwghl b wupughl ubphwgh), npalg  dhebwdwund’ unyl
Jwpwpwhnbh Jbp, dbplubnud £ wjwghngpubthnughll wdbbwjangnpp dwpdhlip,
lughmhhu-lh hwenppnud £ (Ynlwnwlp dhgnigh bwb wbljunbwlwl b) hpwphiw-
bumnmjwdpuyhlt hwundwdpp (Galoyan, 2008):

Nuunuliwuppwd Jiplugnulubphg Jdklyp, npp wupdwbwwbnpbt winjwin]ky £
Tuhh dbplugnud (bl 1), quindmd £ “aghh dnpnid’ ghiinh hmibh  wewihiyw
Jupwpwhnith we whpl, whnuijub dwbwwwphh hwplwbmpudp 2126 J
pupdpnipynibinud (N 40°29.109', E 45025314 ):

o ~12 4 >

©  numpnqwppwnbbp l__ Ypwpwptp [ doygudihn | § § §| shwpwabbp 't ¢ t] wniphubkn
" v

Ul 1 tagph dbplpuguuds b bidnipwplpdwl gdwupunnlbpp
Zpwphuw-tunjuwdpuyhtt hwundwdpp punjugwd | uwghihunughbe judubitiphg
(MORB whuyh, Galoyan et af, 2009), dwdlwd dnw 3 d hgnpnipjundp
nwnpnjuphwnlitiph ptipuntipny (pug Jupnugnybihg dhish gnpp), npnbip pnpnoynud Gl
Lpplidu jungnp pbpnunp, Gppbdt pplilshwbidwb wkpunnipuyny: Munhnpuphwnlbpp

dwdlynwd b nhwpwqibpny: (hunhnjwphwnwht hnphgnunud weljuw i bwb gnpg,
11



Unjupuw-dwbnpwljugnyl uinuphwnbiiph  bpwpbpunbp: Ukplugnuinud hwgunby
hwbinhynuf Bb Ypuwpwpughl fbs pblinplbtip: NMundbwuhpdby Bb punbnpwphubbph
Lplyne bdniptitip (Dali-1 b Dali-2):

Gplypnpn dplugnudp (Rhih diplugnid), Fwibh diplugnudhg pudwlynud t dh
thnpphy  anpuwlyny  hwpunud:  Dwnhnpwphnbtpp  dipywtnad Ba 2126 d
pupapnipynilinad (N 45029.071°, E 450 25.305'): Ujunkn nwnhnjpuphunbbpp dhpljubnad
kb wbn-nbn thopp  bGpph  dund: B owwppbpnigimb bwjunpnh,  wyunkin
nunhnpuphwnbiipb wdbh whbig b qubqluduwhl b b unbjh dnig, npp hwwibupup
ujwjdwbunnpwd E npuiby iphup-dwbqubiughb fuqung:

3.1.2 Uwphbwph wjwqub

Ulwth obpnihpughlt gninnud nuunudbwuppywsd dbpljugnidibiphg nipwgpun] |
Uwphluuph dbplugnulp: Uuwd Uwphlwph baduhg  nhyh wplibp @Qbguadwup
qunhg pbwh hnwhu-wpbdninp)  hbnwdndnod | hnh{ﬁl{ uwbwnnbh  hwuwlh
(bwbbinuypubnnbh npnenuiibipp gbdbbunnd puwn Karla Muller-h, Sosson et af, 2010)
ojhunmnunpndp  (Yud  obhnhpught  Jhjwbdp), npp dwdlpnid b Qunluywb-
dwuwnphpunh Ypwpwpbpny (LY. 2), tpphlitbphu pw nbin-nbn Jpwpwpdjud by
ophnihplitpp”  hjnwhu-wpbbiphg, npnbp  hwjwbwpwp  Ynjhqhugh bbb

SW Upbigplesy uapighieey, - (\JE

"

‘1 Thuanpuipfnibp

hpwghswpbyapuybl {
g e bt mabl o - B frubg. - P T————— .|

wnfuanpuinlyp. munjmymphulibp

Passpsthli Unwguankyp.

yobegpailpuablp

Ll 2 Uuppliwph bplpupwbialul linpduwdplh pun U, Ununbip (Asatryan et al,
2010):
12



Muunufbwuppud diplugndp  qubdnnd E Uwphliwp giwnh Jbiphtt hnuwbiph
wuwquiinud,  glwh we  unphte  Ugh Ukplupugdwd £ phwpuqlibipm],
nmr]hnlmphmhhpm[‘ Unwn 40 U b ninubhwntipny, npabp updwdpnud hkpputhnpund
b nwnhnpuphwubbphl: UVwubuwnpuyby, Uwphliuph hndunod Ypupwptph Jpu £
Ypwpwpdywd ojhunnuinpniughtl hwuwnywdpp, npuntin Ynbinwlunp unepdtipunhljuyg k
nunbligywd Ynnupwpduyghl b Edblnng (Galoyan, 2008):

Swulthhtig dnig E niunudbiuuhpyt unyb updwsdphg:

3.1.3 Qybwglknh wjwqub
Ajuugbnh deplugnudp quildnd £ Uit (& hnwshu-wplibyppoud, Q4bwgtinh
dnpnud, hunfwlinit gliwnp Jhehtt  hnuwbpnul: Nwndbwuppdwd  inbnudwund
nunhnpwphuinbbpp  Jbpljuwbnd b thnpphly Epbpm] (W4 3): Unjw b bwlb
l]mhmgu.u]mlx whiphnnuhwnbbp, Eplinwd b hwbpwyiwgdwh hbmplip

AT  Sevan-1 |

m Ts(:\an--lT E‘:?{iw“
[ EL _nij f‘rbbl-wwbhwrnhwmwbh - “mwhhinbbp
== b llrnnvurll-n B viroinpbpatin
= hunhouphbin [+ A +] Ulpubtunhbgus glafling
U bpapfuayhl waguptbp

LY. 2 2hbwgbup dEplpugdwl wupgbgywd gdwnyunnlybpp (Danelian ez al, 2011)

314 Stnudwuwph b Mupwbwlh dbplugnulubp
Qtnudwuwph  diplugnwdp  qubdnid - £ hwdwbinds gyninhg wiplibp:
(hwnhnpuphwbbpp hwimhynod b uwhjpuught pugubbph hbe: Dunafbwohpydt) b
nwnhnpuphwnbbiph bpkp budnipbbp:
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Mwpwiwlhh diplugnudp quindnud b Gwpwbwlh bndund, hudwbmb gnigh

hwplwbnipjunlp, npubtin punhnpuphubbpp hwbinbu b qujhu phwpwquigh junonp
quitiqudtiiph htw:

3.2 Ytnm obhnjhpuhb gniiu:

3.2.1 Ubplugnul (w) «]tphts bpljugnud

Munufwuhpyl) B Gpyne dipugnidubp 9tnne obhnjhpughl qnhl.u]nu.f‘ Ytinh
qlinh Jbphb b Uwbiynily gbinh dhehlt hnuwbiph wwqubbibpnud:

Ubplugnufubphg dtyp wyuwjdwbwlwbnpbh wiwlib) £ «|bphts dEplwgnud, npp
quilijmud £ dbnh qlinh hnith we wihhl, Yupnily ppewnupdh dwund (N 39 056.
767", E 450 0.628'): Nuumubwuhpopnibblph wpymbpnud wpwbdbwgly b
nwnhnjwphwbbph wbuwbbh Gpkp zhpmhk@md nulywlbp)  unipdbpuhljug
wbldudp, dnwn 4 o, 2 Jd U 3 J hqnpnipymblbpny (Y. 3): Ubpljugdwh wplbjpub
hwwndwdnud  junjwbbpl mbkl  Juphnhnwghll jurmgdwdp b dwadljuss  Eh
pusthyudplpny:

Arm-13
~20 4

N

W

(__"_7 \ Ghgwdlh ————| Mumpnjuppinbbp | - Franfu]wdphibp

L. 3 dbnh gl ofippl hnuwliph dbplpwgdwl (A) b bdnipwplpfl gdungunnlbpp

3.2.2 Utiplwgnud (p) «uwnnphls Ubplugnud
Ytnni obhnjhpuyhb gnbiugnud nuunufiwehpjwd hwenpr dhpljugnudp quibnnud £
nupdju dbnp qtwh Jtpht hnuwbpnud, Gwhinpy Yupdwdphg pliwh  hwpu-
14



wplidnunp (N 56 62 24, E 44 59 359): 2hutiwlub nkljuntwywl dhwdnpl wyunbin
Uwllymyph  wbwmhljpiunh k. nph dhenind,  Juppnbuwnw-hpuphiwshb
$nplwghwlitipnud, bwplhtinod Uupugpdby Bb Endb-piphwuh nughnpuphwbitph
hEbuwhwdunhptikp (Benos u ap., 1991): Ldnipwpljwd nunhnpuphnbbipp wyljuw-
pudypndphpught juquh  ghwopbdugh  (Catwan w0 gp., 2005, Caaxan, 2007)
Eygnlnbinwljinhg kb

3.3 Mrwnhnpuphwbbph nuunwwoehpmpub dipnphljub b nkubhlwb

Ppwdn pwnhnpuphwbbph munufbwuhpnipgnibp uudmd £ Juppwpughb
wujwpbbipmd  pwnhnpuphwbbph  hwpnbwpbipdundp, nphg  hbwnn  Wdniplbpp
Lupwplnud G pwpnpunnp dpwlnudlbiph:

Lunpwpynul: Ldnpwpynudp unwpdly © dhpnbunitiogh nwnulbwuhpnupyub
hwdpinhwbnip  Jbipangny:  Ldnipwplplp b nunwdfbwuhpynng - dEplugndnod
Juydpwpuyghlt wuyywpbbph ponp obipinbpp’ pun shpnwjinipyul, jnpupwlisnip
olipinp ulqpliundwuhg b Yipgtudwuhg (nunhnpuphwunbbpp unynpupup nhwgtbbnhl
thnithg htivin - fuhun  ubndynud Bb b sunhbpm]  Ypdwwngnwd, nwwnp  npubg
nbuwbbjhnplit whqud pwpwl sbkpunbpp Yuwpnn B dwdwbwlwgpuljub wenidng
Ubd dhgwluwypliph wjuwnlwliky), fund jnpupwbsinip 0,5-1 o dhpwljwypnud: Uinipbikipp
hwdwpwlupyty B, Yupdwdph vjubdwnhly wywplhbph Jpu boydb) £ jnipupubisynip
Ldmioh wnkinp’ htnwquynud uinwguwd wippmbplbiph Yippndnipyub hwdwp:
Lwpnpwunp  nwnuwbwuhpnupgnibbibip: Mwnpnpwphwbitph  jwpnpuanp
nuunfbwuppnipgnitip unwpdby £ Jh pwbih tingbpnd. wywph defuwbhlulut b
phUvhwlwt  dowlnud, www pwnhnpuphwbbtph  wwpubgwunnd  phunlniywph
oghinipyundp Ut nuunmudbwuppnipgnit ujuwbwgbinn  Bjupnbught Jhypnulnylbph
Uhgngny:

Yhpwnty b phihwlwl dwllul $unpwepwdliwlul dbpnnp wwywplbpp
pugpuybiint b ppwdn nunhnpuphwbbpp npubighg nwpwbewnbint byuwwnwlny, npp
phl fupun Juubquynp, uvwluyb bEplugnuiu Yhpuninn  wdbbwwpmynibun]bn
Ukpnnb £ hwbnhuwbnud: Uwpwplibpp puypupt) bu bunpuepudtiuljul ppih 4 %-ng
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indnypny, wjbnithbnb juwnwplb) E dbiwgnppbibph Jh pubh hwenprwljwh wgnud”
oph pny 2hpny: Swnibiwgh diwgnpnlipp hunjwpyt) Bb Gphne tupplip unpnpugdwh
dwnbph dhengny (hhubwlpwbnud 53 b 150 p): Ywwnwpb £ $hpnpnid b Juwgnpnh
snpugnud  (phwljub Enwbwlndy Qwnhnjwphwbbph wwpubpunnnulp b upubdugh
Juqunudp  (bdnpbbph  bwhwywnpuunndp UREU . nuunubwushpopnibibibph
hudwp) Yuwwpby E phunymypuwph  ognipjundp:  Lwjupwl  uljubwgling
HEYywpnbught dhjpnuynygny nunufbwohpmpnibp, Wwinpbbkpp yuwudbp Bi nuljne
(Yu nulgnt U wdhuh) dudlynypny, hwdwywnwupwl vwppugnpuwl Uhengny
nunhnjuphwbbph  Jwibingpujhl  whnpunupdbjhnipmibp didwgbbne  hufwp
(wnwpluwyh htwpuwnphbu hpwlwbhb dnn wwalbpp uvnwbuogne hunfup):

Munudbwphpnipgniip b pnoowblupbibph unwgndp junwpdlp B bwpe
HITACHI TM-‘:ZX) uljubwgling biklpnpnbiughl dhjpnuynwnd, dh pulih hwppnog fuad
hwqup whqud fnpnpugdudp, wyw pwijwgnyl Abkpp puquwlh nhunwplpb b
bywpybp kL ZEISS SUPRA 55\P UtU-h uhengny wwppbp nhppliphg U unjbjh
pwpdpnpuwly bljupbbp vnwbagn hwdwp:

Mtfwnhnpwphwbbph ubnbph U wbuwhbbph npnomidp Yuwnwpdlp £ pun
nwnhnjwphwbbph S funpnpugdudp nunwdbwuhpnupynibibiph, (nwwwblupbbph b
hufwywinwupwt  qpuljwlnpub bwplpbnd hwpatth whkuwlubph  hbn
hwdtfwinnipjul dhengny (De Wever, 1982 vol.-I, II; Baumgartner et al, 1995; Beccaro,
2006; Jup, 1994; Dumitrica et al, 1997; O'Dogherty et al., 2006; 2009 b wiyli:

Gniju 4. NRUNRULUUR Y UD UAPALUCPULELE URUSEUUSPUUL

Uju qrhunwd plingpygud bl Zuwjuwunwbh odbhnihpuyghtt gnnhbiipnud (Ubwbh b
Yhinnt) uydpwpuyhll wywpbbpnu hinhtwhh Ynquhg npnpdwd nwnhnpuphwbbpp,
wyppbliwljwl Yupqny puwn ubnbph U wbuwllbph: Phipdws £ wowehl whiqund
wbuwlhh npnpdwl  wwpbphyp, wbuwlp  hwpnbwpbpnn  hbnhlwlh  whnibp,
bEpjujugnighy  wbuwlp,  wnwpwddwb thgml.lu.l]pg‘ puwn phnnitifwd
Epypudwdwbwywgpujuwl vwbnquih, ddwdwuudp hwdwdwjibgwd Stphuh
nunhnjpuphwbbph nibhunwp gnbwy pudwidwlb hbn (BAUMGARTNER et al, 1995):

Spwd E bLwb npnpywd wbuwlubph upinbpdbbph npnpwlh  pwbwlnipis b
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A ;/.?ﬁ/f

hulwyunnuuuwh qpuljutinipynil (hunfwywunwufuwb wnbuwllbiph
Ujwpwgpnipynibiibpny), npntig htin Yunwpdws hwdbdwnnpinabiliph Shengny
uwwpyby b npppnudubpp, hbsybo Lwb pug bndbblpunnipuyne] npdwd dubph
hudwnnn bljwpugpnipinitiblipp: Npnpdwé nbuwlbbph Jbd jungnpugdundp (500 b
witijh whquu) uwblupbbpp  hwdwyoowepwl Jwenwen]  phpdws Bl
hufbpjwdnuf: -

Gnfu 5. AUAPALUCPULGED UELUUSEMSUAM IS RLL

Uju pwdbinud pipynud b mup dbiplugnudubphg munifbwuhpdus bdmpbbpnod
npnzdwd punhnywphwbbph plnpny whuwlubph b Yluwybprnwgpuljub Juplinp
bpwhwlnipymit niibgnn (hunwly phpnwgpuijub nwpwdlwl Jhewljwp niikgnn)
nunhnjuphwbbph  gnbwp  vpbdwbbpp b ppwbg  Yhbuwobpuinugpuljwb
Ybpnidnipniiibpp:

5.1 Ulwlih obhnjhpuyhl gntiw
5.1.1  “Fwyhh dhplugnud

Lpqwd dhplugnudhg nuunudbwuhpdly b nwnfinpwphubbph  bplne idnpbibp
(Dali-1 1 Dali-2), wnwbdbwgyk) Ll Epljn Ybbuwqnbiwlbp Jkppl whunb-phpphwuh b
plipphwu-bpht Jupubidhbih: Mwnhnpuphwbbpp pusquuquib kL,
ywhupwbiwdnipyniip dheht k, npnpdwd wibuwlbbph sunhbipp nuwsnwbignud Bl 120-
600 p  uwwhiwbbbprud, fanonp 300400 p swihbp mbbignn  Nasselaria-btiph,
wnulbpuwbu - Archaeodictyomitra,  Acanthocircus,  Dicerosaturnalis,  Pantanellium,
Podocapsa, Pseudodictvomitra, Sethocapsa ubinbphl wwuinljwbng pwnhnjwphwlbph
qlipwlppnipjundp:

Dali-1 tdniph nwnuwbwuhpnipjul wpynibpmd npnpk) £ ownhnpuphwbbph
yipht  whwnb-phphwup  YEbuwhwdwihpp:  Gwihnpuophwbbnh  nwpwddwb
duwdwbwljwgpulpul vwhdwbbbpp hhdbwlwbnd npnpdtp B hesdwdwgh 1995 p.
punnilwd  gnbuwy  pwdwbinudubiph  (Baumgarmer et al  1995): "'ﬂ[lrigi]‘miﬁlJ
nunhnpuphwubph B Angulobracchia (?) portmanni  portmammi - Baumgartner, !
Archaeodictyomitra apiarium Rust, A. exellens Tan, Becus sp.. Cinguloturris cylindra Kemkin

et Rudenko, Dicerosatumalis dicranacantos Squinabol, D. trizonalis trizemalis Rist, Emiluvia
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chica decussata Steiger, E. pessagnoi multipora Steiger, Emiluvia sp., Higumastra sp., Napora
sp., Obesacapsuila bullata Steiger, O. cetia Foreman, Pantanellium squinaboli Tan, Podobursa
quadriaculata Sigiger, Podobursa sp., Podocapsa amphitreptera Foreman, Praecaneta longa,
Pseudodictyomiitra carpatica Lozyniak, Pseudodictyomitra sp. cf. P. primitiva Matsuoka et
Yao, Pyramispiongia barmsteiensis Steiger, Quarticella hunzikeri O’Dogherty, Gorican et
Dumitrica, Rlwopalosyringium sp., Ristola cretacea Baumgariner, Svinizium depressum
Baumgartner. S. pseudopuga, Syringocapsa longitubus, S. vicetina Squinabol, Tethysetta boesii
gr. Parona, Thamarla sp.cf. T. braweri, Thanarla sp.cf. T. praeveneta , Triactoma tithonianum
Riist, Tritrabs <vingi s.l., Xitus spicularius. Zhamoidellum sp. cf. Z. ovum Dumitrica b wyjl:
Uwnnphb vwhefwbp hhdbwdnpynud & Angulobracchia ? portmani portmani, Emiluvia chica
decussata, Obwesacapsula bullata, Pyramispongia barmsteiensis, Obesacapsula cetia,
Syringocapsa lemgitubus, Syringocapsa vicetina, Svinitzium depressum, Svinitzium pseudopuga
wbuwlbph nwbnbu qum| U Jiphl vwhdwbp npepynud & Emiluvia pessagnoi
multipora mbumuljh wbhbwnwgdundp:

Dali-2 bdneph nuunufbiwuhpnipput wpynibpnid wnwbdbiugty £ Jbphl hhdtphe-
Jtpht Jujwisdhbh YEbuwhwdughpp: Opnodwd nbuwlhubpb BL Alievium helenae,
Archaeodictyomitra apiarium, Archaeodictyomitra sp. cf. A. celulata, Cyriocapsa sp.,
Dicerosaturnaliis dicranacantos, Emituvia sp. ¢f. E chica decussata, Emiluvia sp. cf. E
pessagnoi multtipora, Pantanellium squinaboli. Parahsuum carpaticum, Podobursa sp. cf. P.
quadriaculata Ste;‘ger. Podocapsa amphireptera, Pseudodictyomitra sp. cf. P. carpatica,
Pseudodictyormutra ? lilvae, Stichocapsa ulivii. Svinitzium mizutanii, Tethisetta boesii gr.,
Tethysetta sp. cf. T.V usotanensis, Triactoma sp., Triversus japonicus , Xitus sp. cf. X.
spicularius, Zhamoidellum sp. cf. Z ovum wbkuwljubip: Unnphtt uwhdwbip hhduwnpdnud
t Dicerosaturmalis trizonalis dicranacanios i Pantanellium squinaboli, Tethysetta boesii gr.
wnbuwlbph  hwlnbu quyn] U Jippt vwhdwlp  npnoynid  Diserosatumalis
dicranacanthos mbuwlh whbwnwgdunip:

5.1.2 Qnpupkbh (Qhy) dEplugnud
Nuunuftmuhpdws Djil06-03 tinpnud npnpjwd nunhnjwphwlbpp puwljubhb
pwy] Bb wuohupubduwd: Cuwnn npnpduwd numbnpuphwbbph  phngnbuy  ujuldwgh
(Baumgartner et. al, 1995), Ukipthwlnn wuywpbbpp bippti mhunnb-JEphb Jwjubidhih

hwuwlh Bb, mpl hunfwwyuwnwujuwbnud t13-17 phngnbwght (U.A Z. 13-17), htisybu b
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hwpuwlhg dipluwgdwl Dali-2 Udnigh I"I'Lunldhluul'lp:!:‘llpjmh wpryntbpnud: Npnpyws
nunhnjwphwhbtipl  bb  Archaeodictyomitra  cellulata, A. excellent, A. longovata,
Dicerosatumnalis trizonalis dicranacantos. Dictyomitra sp., -Emilwvia chica decussata,
Hemicryptocapsa capita, Holocryptocanium barbui, Mirifusus chenodes, M. dianae minor,
Obesacapsula cetia, Pantanellium  squinaboli, Parvicingula cosmoconica, Podobursa
quadriaculata aff, Praecaneta cosmoconica, Pseudodictyomitra carpatica, Pseudoeucyrtis sp.
cf. P. acus JUD, Sethocapsa sp. cf. S. kaminogoensis, Sethocapsa sp. cf. S. kitoi, S. uterculus,
Sethocapsa sp. cf. S. zweilii JUD, Svinizium columnum, S. pseudopuga, S. depressum.
- Syringocapsa visetina, Tethysetta boesii gr.. T. columna, Tethysetta sp. cf. T. usotanensis,
Tethysetta sp. cf. T. mashitaensis, Thanarla boessii, Thanarla sp. ¢f. T. conica, Thanarla sp.
cf. T. pulchera, Xitus sp. cf. X. gifuensis b Xitus sp. b uyjl:

Uwnnphti uwhdwbip npnodnud & Emiluvia chica decussata, Holocryptocanium barbui,
Sethocapsa kaminogoensis, Svinitzium  depressum, Svinitzium columnum, Svinitzium
pseudopuga L Syringocapsa visetina whuwljubph h hwpn quing b Dicerosatumalis
trizonalis  dicranacantos, Obesacapsula  cetia, Syringocapsa visetina wnbkuwllbiph

wbhbunwgdudp:

5.13. Uwphlwph dbplugnid

Munmbwuhpdwd 15 bdniphbphg  jwpnpunnp dpwlnuiibph  wynibipnud
hbwpugnp £ ol nprpnudibp Quunwpdbp  nwnhnpwphubbph  dhugl pbp
Udnipbpnud” Sar-5, Sar-10, Sar-14: Ghpwlpnmd ki hwnuwbu Archaeodictyomitra,
Dictyomitra, Parvicingula ubinkph Ukpljuijuignighshiipp: ‘

Unwoht  wbqual  npnpylyp £ Jtphl puynu-unnphl puph  hwuwlh
nunhnpuphwbbph YEbuwhwfwhp Ubwb-Zwqupne obhnihpughls gninme Ulnubih
hundwbnul: b nwpplipnipgyni Yhighnud hwynbwpbipdus hudwinhub whuwllibph,
wyu Ubpugnuind hwynbwpbpjwsd nunhnpuphwbbpp wtih Jun B wwhywinws,
puqiuqulinippudp punjwljuitht nwppbpgow bl bwjunpnlibphg Bplujugyws b
nfjw) dhgwljuyphl plinpny vwhdwbunhwl wbkuwllbpny, npny b wuypdwbugnpdws
humwluyhb vwhiwbibbpp nhin &2qpunud Eb (wnpynuuwl-1):
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Sar-05, Sar-10, Sar-14  Udmpnud  npnoywd’

Ungnuuwly 1:
sipinuwgpuljuwlt Juplinpugnib
bowtiwnipnil niibgnn nunhnqwphwbbpp’ pun pbgninwd mbhunwp gnbiwbbph:

Stuwllikp ‘Ldniplkp

Sar-05

Sar-10

Sar-14

UAZ

Archaeodictyomitra apiarium (Rist, 1885)

P

§-22

Archaeodictyomitra sp.cf. A. excellens (Tan, 1927)

Loopus (7) sp.

Cbagulomrr(n carpatica Dumitrica in Dumitrica and Mello, 1982

Cryptamphorela clivosa (Aliev)

Dictyomitra pseudoscalaris (Tan 1927)

“Dictvomitrella” kamoensis Mizutani and Kido, 1983

Eucyrtidiellum sp.cf. E. unumaense (Y a0, 1979)

Hexasaturnalis minor Baumgartner (sensu Dumitrica and
D.-Jud 2005)

3-11

Parvicingula veghae (Grill and Kozur, 1986)

Proninuma japonicus Matsuoka and Yao, 1985

7-12

“Sethocapsa” (?) orca Foreman, 1975

19-22

Hiscocapsa uterculus (Parona 1 890)

11-22

Hiscocapsa lugeoni O'Dogherty, Gorican and Dumitrica in
O'Dogherty et al. 2005

Pseudoxitus ( 7) sp.

Spongocapsula sp.cf. 5. palmerae Pessagno, 1977

“Stichocapsa "' robusta Matsucka, 1984

5.7

“Stichomitrg " () matsuokai Hull, 1997

Striatojaponocapsa plicarum (Y ao, 1979) 5.1 (sensu
Baumgartner et al. 1995a)

3-8

Tethysetta boesii (Parona, 1850)

9-22

Tethysetta dhimenaensis dhimenanesis Baumgartner 1984

Thararla brouweri (Tan, 1924)

Thanaria sp.cf. T. pulchra (Squinabol, 1904)

Transhsuum brevicostatum (Ozvoldova, 1975) gr.

“Trcolocapsa,, sp. M in Baumgartner et al., 1995a

5-5

Zharmoidellum ovum Dumitrica, 1970

9-11

Zhamoidellum ventricosum Dumitrica, 1970

8-11

U.AZ

11-22

7-8
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Lty Sar-05 npnpyky b diphlt duiuibidhb-unnpht wynh hwewhh punpnpupbbph
Yhbuwhuwdwihp Ubplwywglwd “Sediocapsa” (7) orca, Tethysetia boesii and Hiscocapsa
uterculus buwlbiipny: dkpghl kplyny mhuml{hhpr_fhml.[u.nqmmmuluuﬂmul kb unnphl
wwynh Verbeeki-h bupwqnbughti (UA.Z. 5)° puwn (O’Dogherty, 1994). Lainty Sar-10-nud
npn2yt  Jtphls pwirumnnhh opubnpnh hwuwlh nwinhnjuphwitiph Yetuwhunfwihp
(UAZ. 7-8), npp bbiﬂlwt{nptlmd E hunnwwybu Zhamoidellum ventricosum b Protunuma

- japonicus  wbuwlibph  weluynippudp:  Zwpnbwpbpjwd  npp wbuwliibph
(Zhamoidellum ovum 1 wyjb) dwdwbwuyhl wwpwddwl dhewlupp nhn &qpuynud

Sar-14-p Ynpbywgynul t uhohls jnpugh’ bphl punu-uwnnphb puph huplh b,
npt hufwuywwmwupwlind £ hhbgbpnpn  phngningght (UAZ. 5) hunfwdugh
“Tricolocapsa” sp. M wbuwlhh gqnbuy nwpwddwl: Opnpdly b bwl “Stichocapsa”
robusta (UA.Z. 5-T) 1 ? Striatojaponocapsa plicarum (Yao) mbuwlltipp:

514 2Qubwgbwh dbplugnd

Up  Jbphugnudhg  munudbwuhpdwd Udnplbbpouf  (Sevan-1 U Sevan-4)
hwpnbwplipd by B puy wwhuwbidwd, junpnp (WEdwdwuundp 250-300y), puquunbuwl
nuwnhnpuphwlibph Epynt Yhbuwhwdwihpbp uwnpht Ywish hwuwlh: Sevan-1
tfnipnud npnpywd nunppnpuphwhbbph YEbuwhwdunhpp biphupugduss b deaeniotyle
diaphorogona  gr., Archaeodictyomitra excellens, A. mira, A. pseudomulticostata,
Archaeospongoprunum patricki, A. elegans, Crucella lipmanae, Hemicriplocapsa capila |
Mictyoditra 7 curtava, Mirifusus sp. cf. M. dianae minor, Orbiculiforma sp., Obesacapsula
cetia, Pantannelium squinaboli, Parvicingula sp. cf. P. longa, Podocapsa amphitreptera,
Sethocapsa kaminogoensis, S. uterculus, Spongocapsula sp., Tethisetta usotaensis., T. boesii
gr, Tritrabs ewingi, Svinitzium (?) depressum, S. puga, Valupus japomicus, Xitus sp.,
Zhamoidellum testatum wbuwlbpny "Yhppl nhunb-Jupubidhih huwwlh UAZ. 13-
17y Ut hwuwwwndnud & Archaeospongoprunum  patricki-h b hwpn qum] L ‘
Diserosatumalis  trizonalis  dicranacanthos It Obesacapsula  ceia  wbuwljubph
whhbnwgdudp:

Sevan4 tndnipnid npnpUby Gu Awrisaturnalis carinatus perforates, Dicerosaturnalis

dicranacanthos, Archaeodictvomitra () lacrimula, Archaeodictvomitra excellens, Dictyomitra
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pseudoscalaris, Stichontitra communis, Dictyomitrella puga, Pseudodictyomitra (7) lanceloti,
Pseudodictyomitra conicostriata, P. lilyae, Sethocapsa uterculus, Svinitzium (7) depressum,
Svinitzium pseudopuga, Tethisetta boesii gr., Thanarla pulchr, Thanarla pacifica, Tethysetta
usotanensis, Thanarla brouweri, Thanarla elegantissima, Tritrabs ewingi L1 wy nbuwllbpp:
Nuunufuwuhpwd Yhbuwhwdwihpp hudwwyuinwupiwbnod E Yliphls
Juipubidhl/hnuintpp-uwnnphly wyynhlb (U.AZ 18-22):
5.1.5 “Ywpwbwlh dbplugnud

Twpwbwlh dipjugnudnd  6-143  Wwdnph  nuunubwuhpnipyul  wpnynibipnud
huwynbwpbplp £ dbphtt  pwp-unnphli  opubnpnh  hwuwlh  pwnhnjuphwbbph
YEbuwhwduhp: Opnpdwd nunhnjuphwbbpl kU Emiluvia sedecimporata, Tethysetta
dhimenaensis, Tritrabs rhododactylus, Protunuma japonicus \ wyjjli:

5.2 dtnnodhnihpughl gnbw St
5.2.1 Ubplwgnudf (w) «]bphls dbipljugnud

Uju Yupjudpnud (Jpptt dkpljugnid) wnwehln whquid hwynbiwpbpdly B Jhehl
pugh’ unnphbi-dhehlt pugnuh hwuwlh munhnpwphwbp (Danelian et al., 2008,
Uuwwinpyuby, 2009): Neunudbwuoppjwd pwnhnpuphubbph popnp bdnpibpnud (Vedi-2,
Vedi07-2, Vedi-3, Vedi4, Am-013) npnpyb) b Unyb hwuwlhh pwnhnpuphwbbp
(wmynuuwl 2): Uju dplugnidnud npnpywd nunhnjuwphwbbpp hudbdwnwpup wdbh
thnpp swthbiph Bl (100-150 p), huynbwpbpdt) b Js puguuquiingepudp wkuwljiibp,
pujulubtht juy b wwhywbwsd, phl pun Abtp Bipwpll] b dbjowbhluljpwl
Alunpnpunipyul’ Wyunnbhnpbb quwd b, nuwljugus, Swpjws:

Ldnipiiphg Jbynud  (Vedi-2) npnpdkp £ uwnnphb-dhghi  puynup  hwuwlh
nuwnpnjwphwbbph Yebuwhwdwihp, npb hwdwywwwejowbinod 1995 p. pigni]uwd
3-4 nlbihnwp gnbwy pudwifwbp (U.A.Z. 34, Baumgartner et al,, 1995): Zwynbwplipyb
Lu Archicapsa (?) pachydemma (Tan), sensu Matsuoka b Yao, Bernoullius rectispinus
delnortensis (Pessagno, Blome, Hull), Cyriocapsa (?) kisoensis Yao, Dictyomitrella (?)
kamoensis Mizutani b Kido, Eucyrtidiellum unumaense unumaense Yao, sensu Boumgartner et.
al., Guexella sp. cf. G. clava O’Dogherty et. al., Hexasaturnalis sp. cf. H. hexagonus (Yao),
sensu Boumgartner et. al., Hexasaturnalis sp. cf. H. tetraspinus (Yao), sensu Boumgartmer et.
al.. Hsuum sp. cf. H. Mirabundum Pessagno L Whalen, Laxtorum sp.cf. L. hichisoense 1sozaki
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b Matsuda, Parahsuum izeense Pessagno 1L Whalen, Saitoum sp. cf. S. levium De Wever,
Stichocapsa japonica Y ao, Transhsuum hisuikyoense (Isozaki b Matsuda). sensu Boumgartner
et. al, Unuma echinatus Ichikawa U Yao, Williriedellum sp. ¢f. W. yaoi (Kozur), sensu
O’Dogherty et. al., Yamatoum sp. ¢f. Y. spinosum Takemura, 1986 wnbuwlubpp:
Zuynbwpbpgwd Jhbuwhwdwhpp hwdwupumwupowbimud £ unnphb-dhehll puynuh
hwplhl: Uwnnpht uvwhdwbp npnpdud b puwn Archicapsa (?) pachyderma, Dictyomitrella
(?) kamoensis, Eucyrtidiellum umumaense unumaense, Stichocapsa japonica wnbuwljuibph h
hwyn quiny b Jphb wwhiwbp puwn Archicapsa (7) pachyderma-h withbunwgdup:

Vedi4 Udnionuf hwpwbwpbpyty b hbnbjw nwnhnpuphwbitpp Cyriocapsa
mastoidea Yao, Dictyomitrella (7) kamoensis Mizutani L Kido, Eucyrtidiellum unumaense
unumaense Yao, sensu Boumgartner et. al., sensu Dumitrica b Dumitrica-Jud, Protunuma sp.cf.
P. turbo, Saitoum sp. cf. S. levium De Wewer, Stichocapsa convexa Yao, S. japonica Yao,
Striatojaponocapsa piicarum plicarum (Yao), sensu Hatakeda et. al., Transhsuum sp. ¢f T.
maxwelli gr. Pessagno, Tricolocapsa (?) fusiformis Yao, Unuma echinatus Ichikawa h Yao, U.
latusicostatus (Aita), sensu Boumgartner et. al., Unuma sp. aff. U. latusicostatus (Aita), Unuma
sp. cf. U. typicus Yao: Uju YEbuwhudunhpp hwdwwyyunwupwbnd £ Jephlt pagnup
hwplht, npl hunfwnpnud & 4-pny phngnbiugh hbn: Uninppl wwhdwbip npngynud k
puwn Striatojaponocapsa plicarum plicarum, Cyrtocapsa mastoidea, Unuma typicus wy|
wbuwllbph h huypn quyny b bipht vwhdwlp' Cyrtocapsa mastoidea, Saitoum sp. aft. S.
levium 1 Unuma typicus whuwljuliph wbhbwnwgdundp:

Arm-013 nipnud npnoydwd nwnhnpuphwbbph YEbuwhwdwihpp bnybubu plinpnp
k. unnphb-dhohli puynuply, npp hwdwywunwupswbinud | 34 phngninughl. Archicapsa
(?) pachyderma (Tan), sensu Matsuoka et Yao, Mirifusus fragilis s.|. Boumgartner et. al.,
Saitoum levium De Wewer, Stichocapsa convexa Yao, S. japonica Yao, Striatojaponocapsa
plicarum plicarum (Yao), sensu Hatakeda et. al., Transhsuum sp. cf. T. maxwelli gr. Pessagno,
Tricolocapsa (1) fusiformis Yao, Unuma echinatus Ichikawa L Yao, Zartus dickinsoni gr.
Pessagno L Blome: Uwnphlt wwhdwbp npnpyly b puwn Archicapsa () pachyderma,
Eucyrtidiellum unumaense unumaense, Striatojaponocapsa plicarum s. |, Zartus dickinsoni gr.,
Mirifusus fragilis s. 1., Stichocapsa japonica L Jtphh vwhdwbp puwn Archicapsa (7)
pachyderma, Zartus dickinsoni gr., Zartus imlayi gr.:
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Unynuuwly 2
dbtnhh  unnphl dbplugnudnud - npnpyuwd, shpnwgpuljult  Juplinpugny
bpwhwlnipynib mtignn nwnhnpuphwbbpp  pun pinniiwd ntbhunwp gnuwbbiph:

Funwbwluoppwliikp Soipw
Pudhlilitp Uhshl ] “Tepht
2wiplyip/iipwhwplp " . e
el zelaslelf. |25 R
a |8 8 | 2& = al
£ clelolalel 13658 5E E|22|ZEEdai2E
Ed A - IR G
z ‘gg‘g?:'g 3% Egtgé a%g& = gi
3 dididE N A N ER I EE Y & -g 5
i g F |&°
SkuwGUER v i eE e s Lsl 7 [ & (o] 0 [u
:J;_;;naeemmlchikawahvm, P‘ﬁ;_ i 19 ol i S . TR
|Hexasaturnalis tetraspinus (Yao),
sonsu Boumgartner et al, 1995 | 7| P - [CE|CE] x |x|x x| x |x] - 7 T (e
|\Stichocapsa convexa Y80, 1979 |P|-|P|-[-| x |x|x | x =5 i x x . = =
IMirifusus proavus Tonielli, 1991 |- [P{-{-({-{ - {x|x | x ¥ b = 5 = : 3
Unuma latusicostatus (Aita),
{sensu Boumgartner ez af, 1995 [P |- - XXX} % N IR, T R
Transhsuum hisuikyoense (1sozaki
L Matsuda), sensu Boumgartner | - |- [P|P[P| - [x[{x[x (| x (x| x x 4 % 1
let al., 1995
\Bernowullius rectispinus
\delnortensis (Pessagno, Blome, | - |-} - |- |P| - [x|x|x| x |x]| x s 2 E s
Hull), 1995
Wrchicapsa (7) pachyderma
an), sensu Matsuoka et Yao, -|P|P|P|P| - =I=xlx - - - - = = =
1986
Cyrtocapsa mastoidea Yao, 1979 |P |- |- |-[-| - |- [ x| x - |- - = = = %
\Saitoum sp. of. S. levium De P
|Wewer, 1977 N A P - =1 %1% - - - L 2 | y
\Zartus dickinsoni gr. Pessagno ke | | ol ol DR i wje : i ] 5
[Blome, 1980
|Hexasaturnaiis suboblongus
\(Ya0), sensu Dumitrica b PIP|-|-|P] - |-|x|x| x |-] - - . = i
[Dumitrica-jud, 2005
gl_glocapsa Ofisiformis Yoo, [T T 1 Tl - T 1Tl < [-.]- ] ] . ]
Dictyomitreila (7) kamoensis
Mizutani & Kido, 1983 2 G [P0 0 R 1 e ) RESA I Tl IRTEC T ) (TR [
Mirifusus fragilis s.l.
[Baumgartner, 1984 == FP = =) S ESH Wt fxS] % X 0 g
atojaponocapsa plicarum s.L |
a0), sensu Kozur, 1984 =TRl-F- - Pobe ] = =] = 2 |- -
IStichocapsajaponica Yeo, 1979 [P |- P[P P| - |- [x |x| x |x| x | x | | -
Eucyrtidiellum u. unumaense Y ao,
isensu Boumgartner et. al,, 1995 PIP|-|PIP| - |-|x|x | x |x]| x X x 3 =
mxifﬁlﬁ?ﬂﬂ'm. i fo N i s o % [eeieerd |
Striatojaponocapsa p. plicarum ]
(Yao), sensu Hatakeda ¢, al., Bl shpi=L ] s el S g | = d . b 3
2007 l




Umynuuwlynud bpdud b npnpfud pwnpopwphwibph pun idngibph’ Phunwly npnguwsd, CE-ny
hunwl npopqud;  x-hwdwgunwuwl whuwlh  uwpwsdwol dhewlugpl pun  gobug
puwdwinfwl (Boumgartner et. al, 1995) b pun Lphpudunfwbwlugpujul wgmuwlh, UTAZ-
nilipuwp qniwy pudwbinudb pun Boumgartner et. al., 1995 p.:

522 Utiplyugnud (p) «unnphiis deplugnud
Nunufiwuppjuwd  bpkp  bdmpbipmd - (Vedi06-12,  Arm-006,  Vedi06-2)
hwypntiwpbpyl) b tnyb hwouwlh punhnpuphwbbph YEbuwhwdwghpbbp:

- Vedi06-12 tdmpnud npnpdwd Yuplinp plipunugpuijull bpwbwlnipimb miikignn
wbuwlbbipti tb Zhamoidellum ovum Dumitrica, Cinguloturris carpathica Dumitrica,
Podocapsa amphitreptera (hwlwnpnipjmiip pun Baumgartner et al, 1995; O’Dogherty et
al., 2005; Beccaro, 2006 phnqnbiwlitph), hwdwduwyti npnbg wfjw) Yhbuwhwdwihpp
punpny & Jhohl/dtiphl opupnpr-mp Yultiphg Jun whwnth Jhewluwyphl, phl
Zhamoidellum ovum-h dundwlbiwluyhl nwpwsdwb fhpwluypp nkie &gpunud

Arm-006 dmynud npnpyuwd nunhnjwphwbbiph YEbuwhunfuyhpp

hufwywnwupiubinud © dhehls opubnpn-unnphts whnnb dhgwljuyphts (UAZ, 9-11):
Mpnoywd  nughnuyphwbibipl bh Archaeodictyomitra apiarium Rust, Cinguloturris
carpatica Dumitrica, Eucyrtidiellum ptyctum Riedel' and Sanfilippo, Eucyrtidielfum pyramis
AITA, Podocapsa amphitreptera Foreman, Protunuma japonicus Matsuoka & Yao,
Stichomitra sp. A, Stichocapsa ulivii, Transhsuum brevicostatum gr. Ozvoldova,
Zhamoidellum ovum Dumitrica, Z. ventricosum Dumitrica b uyjli: Uwnmnphl uwhudwbip
npnoymid | puwn Podocapsa amphitreptera, Eucyrtidiellum pyramis, Zamoidellum ovum
wbuwhbbph  wolpumippudp,  Jbppt wwhdwlp  Zamoidellum  ventricosum,
Eucyrtidiellum pyramis, Zamoidelfum ovum nbuwljuliph wihbnwgduwdp:

Hnifu 6. LULUCUNRU
Zudwnpyliy B ncunufiwuhpwd wkquidwobipnod junwpdws munhnpuphwbitph
unp npnpmuftbipp bwhilyhl jupbinpugnyb npngnudutiph hln (Ul 4), hbsybu Gwb
hwpwlhg Uh pwlh nbqudwubpnud hwpnbih nwnhnjuphwbibph YEbuwhwdwhpbtpp:
Uwnugwd wpnymbpbtpp hudwhwpupbpulgdl) Bu bwb dwqdunhl wepupbbpnod
hqnuinuyuyhlt  munulbwuhpogeniibbipn] vnwgyuws pugupdwly  hwuwlbbph
25



nfpubbph hbwn (K-Ar 168:8 d/wn, Ar-Ar 1705:44 @, 1653:1,7 W' Ulwbh
ophnihpuht gnlwgnid b Ar-Ar 180 W' dbinni obhnphpught gnbugnud): Zwidwnnn
LEpGuiugyty tibs nepu-Yuddh Skphu ofpwlnuuyhls wiwquitth
tpypunhtuwdhuijui b htwpfuwphwgpuijutn wugdwldbph Jhpupkppa woljw
dbjhwpwbmpymbbtpp,  nuwphnpuphwbbph b Quppwpughll  wwwpbibtiph
inwpunbuwlbph Abuwnpdwl npng ophiwswihnipnibbibp:

r =

<
-
ap g P”T_‘ Uhlﬂh
wigf=] bmh
A Asatryan et al.,
| o 2010
10 u
wphliwp
o E 2 i MWuqlin
120 4 s
f ,ﬁ = f'l‘h_ me.'h'l';n;:\ . Yhqmiunup
130 (1991) = [y
Hau Unbuotanguly {Peh 000 Ry = ghiad
140 Val tu"m {®) == m‘mﬂ‘ld f:;'*; - L_:,: =) i
s B NN = | PN
150 4 w a8, | S ] VvV G143 Vv
AT E Kim {Uywnppub = = Fj % :
g e 2000, | B VvV 3|
160 4 " dDaneian et al ¥ VY -—
: =
170 4 é'ﬂ“ LAad ol et W il
i — 3
s L-;- Unap | § Vishnevskaya
180 42 Knipper — (1995)
> etal, =
160 .? E s (1997) Vvv
‘ : 1AL E
200 45 Rha =] Munbnpurbotbe | A | oppappugp ppliphe VY
210 48 Not e
g V] smppnbin V.V Vlpwgqupabitp | sy
30 - = ;
1 ca
230

Ul 4 rhwnfnpupfwlbpf np npnenadlbpp (plingddwd) b npns bwplipl inijuybbp:

GeruyusnNbesnhL
20062010 pp. Junwpjws numdbwuhpnippoisbiph hpdwl Jpa humwlbgly
Ll 22 wwpwdpnud quindnn obhnjhpuyhlt hunfwihph  Guybdpwpuyhb  wuywpbitiph
hwuwljlbpp. i
1. Npnpylp &b nwughnpuphwbtph 69 ubnkph wWuwwnlwlng 137 nbuwlbbp'
npnlighg 110 whuwlubtpp wpwehtt whquud Zwjwuwmwbnud, pun nph 22 nwpwsph
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oppnihpuyhlt  hwdwhpnud  pwphnqwphwbbpp hwtnbu &b qujhu  Jtd
puquuquiim pyudp, Stphu wiwqubiht pinpno nunhnpuphwbbph whuwlbbpng:

2. dknnt ophnihpuyhlt qgnuynud (Eplugnud w), Yknh qinh Jhphl hnuwtipnud,
hwpnbwpbpdly b puynup - hwowlh  pwnghnpuphwibph  YEbuwhwdughplbp,
bbpluyugdwd by wkuwlkpm]  Achanthocireus — protoformis, Archicapsa (?)
pachyderma, Bernoullius rectispinus delnortensis, Cyrtocapsa () kisoensis, Cyriocapsa
mastoidea, Dictvomitrella  (?) kamoensis, Eucyrtidiellum  unumaense  wmmaense,
Hexasaturnalis suboblongus, Mirifusus proavus, Mirifusus fragilis s.\., Pamtanellium sp. A.,
Parasaturnalis diplocyelis, ' Paronaella kotira, Parahsuum izeense, Stichocapsa japonica,
Stichocapsa convexa, Striatojaponocapsa - plicarum. plicarum,  Transhsuum hisuikyoense,
Tricolocapsa (?) fusiformis, Trillus seidersi, Unuma echinatus, Unuma tpicus, Unuma
latusicostatus, Zartus dickinsoni gr. L1 wyb: Yhnh qbwh Jbphh hnuwbpnid (Epljugnud p)
npngyly £ bwb Jhehli opubnpnuninpht whwnth hwuwlh nunhnpuphwbbph
YEbuwhwdwihp:

3. Ubwlh obhnjhpuyhtt gnbuynud, Uwphbuwph dbplugnudnud, hundwbnil gnh
yiphb hnuwbpnud, pwnpnpwphwbbpmd hwpnbwpbpdly Bb Jipht pugnu-uinnphl
puph @ dtphtt  pwp-uwinphli  opubnpnh  hwwwhh  pwnhnpuphwbbph
Yhbuwhwwihpbbp: Opnoly bb “Tricolocapsa” sp.. M, “Stichocapsa” robusta,
Striatojaponocapsa plicarum, huswbtiu bwl  Zhamoidellum ventricosum b wy nbuwllibip:
Loyl qningh Fwpubulh depugnudnid bu hwpnbiwpbpdl) £ dephte pup-unnphl
opubnpnh hwuwhh nwnhnuphwbbiph Ebuwhwdwihp: Opnpdwd punhnyuphwbibpb
b’ Emiluvia sedecimporata, Tethysetta dhimenaensis, Tritrabs rhododactylus, Protunuma
Japonicus b wyjb:

4. fipnpyty b dtpht Yhdphg-unphlt Juiwblidhtth b Jiphl whmnb-uwnnphl
pipphwup hwuwlh pwnhnpuphwbbph  Ebuwhwdwihpbtp Fwghh b 2opunbth
Ubpyugnufbpnud,  Jipht  whwunb-unnpht hnwnbphdh  Gbbuwhudfughpbibp”
Ghnuuwuwph dtplwgnud, Jtphl hnubphy-unnppt wynh Yebuwhwdwihplibp’
Uwphlwph dbplugnud:

5. Zuynbwpbpgt) b Lwb  Jhiphtt  whwnb-Juywbdhih b Jbpht
Juipubidhlvhnunbiphy-umnppl wupnh huwwlh munhnpuppwbbph Ybuwhuughpliip
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Ubwbw (&h hynuhunud, QYuuginh unjwqubmd, tipjupogiméd pumhnpuphwbbph
htwnbjuy  wbuwhbbpm].  Acaeniotyle  diaphorogona;  Arcaeodictyomitra  apiaria;
Archaeodictyomitra excellen; Archaeospongoprunum patricki; Dicerosaturnalis trizonalis,
Obesacapsula  cetia; Orbiculiformella sp.; Pantanellium squinaboli huyybu bwb
Archaeodictyomitra lacrimula; Archaeodictyomitra mitra; Aurisaturnalis carinatus perforatus;
Hiscocapsa uterculus; Holocryptocanium barbui; Mictyoditra sp. A; Cryptamphorella conara;
Thanarla brouweri; Thanarla pacifica; Thanarla pulchra b uyh:

6. Munhnpuphwhbph YEbuwhuniwihpbph npoonudibpp puin pughnpuphwbkph
huwuwlbtph  hundwuyunnuujpwmbmd o op dowlpwd  YEhumobpuinugpuljub
qnbwuiljutmpyub ujubdughb (Baumgartner et al, 1995 b uyjl) b Ydwmugkh npugbu
hinlp wywquymd @npp Unfyuuh ophnjhpuypl hunfunhpoul dtgngnih wnflh
Umbpuiuwuh fEmwkprnmgpmpyub uinbnduwh hunfup:

7. Munhnyuphwbbph YEbuwpbpnugpuljwh wptbobbph dwinudp jupng &
Yhpumjly Eppupwbuljub pupnkqueminb b oguuljup hwhwsnbbkph npninfwb b
hnufum quub wpfounnubphbpnud:
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PE3IOME

O¢HOMHTOBEE KOMIUIEKCH ABIAIOTCH BAKHEHIIHMH CTPYKTYPHBIMH 3/EMEHTAMH B
reosorudeckoM crpoernH Manoro Kaskasa m ompefieieHHe HX BOSPAacTa HMEET BaXKHOE
3HaYeHHe IS BOCCTAHOBJIEHHS HCTOPHH Ie0JIOTHYECKOro passuTus perunosa. [Ipn pememin
3TOTO BOTIPOCA MEPBOCTENIEHHAS POJIb OTBOAHMTCH PafHOMAPHAM, IPHCYTCTBYIONHX B COCTaBe
BYIKAaHOTEHHO-OCANOYHEIX TOMI OpHONMHTOBEIX KOMILTEKCOB. Buoxporonorns paauonspuit
IIO3BOJIAET TAKKE HAMETHTh BPEMEHHBIE HHTEPBAIL BOSHHKHOBEHHA OKEaHHYECKOH KOpHI
ueHTpansHoro cexropa Ternca,

B paccmarpuBaemom permone - CesaHo-Arapueckas ® Bemuiickas opmommETOBEIE
30HH, PaAMONAPHH H3Y9YATHCh B panee, B mumdax (Mamoiaa u ap., 1976, Tuxomuposa,
1981, Kasunmosa u AGacos, 1981, Bummesckas, 1974-1975 u ap.) u no 1990 r. Bospacr
pamHONApHil B OCHOBHOM ONpeAeNnIca Kak BepxHemenosoit. B mancueimem (Benos u ap,
1991, Kpamtammaem H Ap., 1992, Bummesckas, 2002 ® 7Ap.) BO3pacT By/JKAHOTEHHO-
OCAJIOYHBIX TOMN O(HONMTOBBIX KOMIUIEKCOB APMEHWHM JaTHPOBAICH BepxHeidl I0poii-
HIDKHMM MesioM. M3BecTHHI Taxke pajHONApHA KapHMHACKOTO H TOAPCKOrO BOSPacTOB B
Cesano-Arapusckoii opuomurosoi sone (Knipper et al., 1997).

AXTYaTBHOCTh COBPEMEHHOTO GHOCTPATHrpadHMIECKOro HCCHeIOBAaHHS PafHONIpHi
06ycoB/IeHa KaK HX B)KHOM pONBIO NpH JATHPOBKE BOSPAcTa ByJIKAHOTEHHO-OCAJOTHBIX
TOMIN B COCTaBe OHOTHTOBEIX KOMIUIEKCOB, TAK ¥ yCOBEpPIIEHCTBOBAHMEM JaGOPaTOPHEIX
METO[IOB MX HCCNeJIOBAHHS, YTOYHEHHEM H B ONpPEAE/IEHHOH CTENeHH HIMEHEHHeM MX
cucremaTHKH. B sTOM acmexre mccnefoBaHuMe pazuMoNSpMit HAMM NPOBEAEHO HA OCHOBE
paspaGoranuoii kK cepegure 90-x rofop 6mosoHaMbHOM cucMeramukh (Baumgartner ef al,
1995; O'Dogherty, 1994; jud, 1994; Dumitrica er al, 1997; O'Dogherty er al., 2005; Beccaro,
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2006, O'Dogherty et al, 2009 mu jap.) cormacHo Hopmam MexayEapoasoro
CTpaTHIpadHIECKOTO KOJEKCa.

Jnccepranmonsas pafora SBAAETCH Pe3y/ALTaTOM HCCHEZOBAHHM, NPOBeIEHHBIX
aBTOpOM B paMKax apmsHO-(PaHIY3CKOro COTpyjHmuectea. B paGore oGobmens
pesynbraTel  moneBhrx uccregosammit  2006-2010rr. (cocrammenme crpaThrpadmuecKEx
paspesos, omnpofoBaHHe papHOnspuTOB) H naboparopHOl 06paGoTKH, BHIOIHEHHON
asropoM Bo Qpamuun (xmmugeckas 06paGoTka pagHMONSPHTOB, OTOOp  PpagHOIApHIA,
3NEKTPOHHOMHKPOCKOIMHYECKHE ONPEIENEHHA B T.K).

"B pa6ore mpesiCTaBien onpefeNneHAs pagHONApHE 69 pomos, mpuHAxNeKamux 137
sujam, B mpesenax maydenmo#i teppuropum ompezeneso 110 HoBX pagmonsapwmit, w0
IO3BOMHNO MEPECMOTPETs BO3PAaCT BYIKAHOTEHHO-OCAJOYHBIX TOMN OPHOAMTOBOM
acconanuy me30308 Cepano-ArapHHCKO# 1 Benmiickolt o HOMMTOBBIX 30H,

Bussnen Guoxommexc papuonspuii Gatioca cpepmedt iopm (Danelian er al, 2008,
Acatpsn, 2009) B nepxnem rtevenmm p. Beam (oGmaxemme a) Bemmiicxoli odmommrosoi
30HHI, TIJleé pPaguoNsApUTElL B BHAE CNOEB, NPOCIOMKOB ¥ JIMH3 NEPEMEXAOTCE CO
cnmauToBEIME Gasansramu. Pagwonspuu cpemmeit jopst mpencrannenst Archicapsa (?)
pachyderma, Bernoullius rectispinus delnortensis, Cyrtocapsa (?) kisoensis, Cyrtocapsa
mastoidea, Dictyomitrella (?) kamoensis, Eucyrtidiellum unumaense unumaense,
Hexasaturnalis suboblongus, Mirifusus proavus, Mirifusus fragilis s.l., Pantanellium sp. A.,
Parasaturnalis diplocyclis, Paronaella kotura, Parahsuum izeense, Stichocapsa japonica, S.
convexa, Striatojaponocapsa plicarum plicarum, Transhsuum hisuikyoense, Tricolocapsa (?)
Susiformis, Trillus seidersi, Unuma echinatus, U. typicus, U. latusicostatus, Zartus dickinsoni
gr. u T.j. BumemoKeHHOe MO3BONAET YTBEPXNATh, ITO (GOPMHUPOBAHHE BY/IKAHOTEHHO-
0CaOYHOM TO/MIH HAYaNoCh ¢ Gaitoca.

Brisien GHOKOMILIEKC pajHONSpHii CpemHero OKCOpZA-HIDKHETO THTOHA H3
obuaxerns Bexn 6, B Bepxosse p. Begu (Danelian er al,, 2010). Paguonspun Bepxueii 10psr
npeacraenenst Archaeodictyomitra apiarium Rust, Cinguloturris carpatica Dumitrica,
Eucyrtidiellum ptyctum Riedel and Sanfilippo, E. pyramis AITA, Podocapsa amphitreptera
Foreman, Profunuma japonicus Matsuoka & Yao, Stichomitra sp. A, Stichocapsa ulivii,
Transhsuum brevicostatum gr. Ozvoldova, Zhamoidellum ovum Dumitrica, Z. ventricosum
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Dumitrica ® T. aA. ITonydennsie pesyabTaThl TakkKe COOTBETCTBYIOT ONpENENEHHAM B
ceBepHOM wacTH ApmeruH, B oxpectHoctsx r. Cremamasan (Danelian er al, 2007).
Kommnexcom paauonapmit us ofmaxenns Bexm, moareepxzaercs, 9To (OpMHpOBaHHE
BY/IKaHOTEHHO-OCa{0THOM| TOMIIH MPOAI0/KANOCH H B BepXHeit 0pe. -

B Cepancko#t oduoruronoif soue, B o6HaxeHnn ym,. p. Capunap, B Gacceiine Bepxnero
TeYeHHA OJHOMMEHHOH DEeKH B PajHONAPHTAX, YepeAyIONIHXCH CO CHHAMTOBBIMH JIABAMH,
YCTAHOBNEH Takke OHOKOMIUIEKC pajHoNdpuii, NpHHAJNeXamuit BepxHemy Gaitocy-
HKHeMy Gary n BepxmeMy Gary-mmkHeMmy oxcdopay ([lapamaxckmit paspes) cpesmedi-
Bepxaeti 1opst (Asatryan ef al., 2010). ®ayna cpegmeit ops B CeBancKo# 0dHOTHTOBOH 30He
npexcrasnena “Tricolocapsa” sp. M sensu Baumgartner er al 1995; Praewilliriedellum
robustum, Stichocapsa robusta in Baumgartner er al, 1995b, Striatojaponocapsa synconexa
O’Dogherty, Goritan and Dumitrica u 1.5. ®aysa cpepmeii-Bepxmeit 10Opsl NpejCTaBIeHa
Emiluvia sedecimporata, Tethysetta dhimenaensis, Tritrabs rhododactylus, Protunuma
Japonicus u 1.1, Cpeaneopckuit GHOKOMIUIEKC pafHONAPHE H3BECTEH TAKOKe HA APYroM

yqactke CeBaHO-ArapHHCKO# 30HH, K BocTOKy OT . Cork (Bummesckas, 2002). Cornacao

IIOJTyYeHHBIM HOBRIM BOSPaCTHBIM JjaTHpOBKam paguonapuit Capunapckoro u JlapaHakckoro
paspe3os, oTH ()parMEHTH BY/IKaHOTEHHO-OCAZOYHEIX Tonm CeBaHCKOro OQHOIHTOBOrO
KomIutexca 650t chOPMHPOBAHEI B OHOM H TOM K€ HHTEpBane BpeMeHH.
JeTanMsHpoBaHN W  YTOYHEHH BO3DACTHBIE  JaTHPOBKH  BEPXHEIOPCKO-
HIDKHEMEJIOBOTO OTpeska. [lo ompezeneHmsM pagMONApHii B HECKONBKHX OGHA)KEHHIX

Ceranckoii 30HH 3T0 KHMEPHDK-HIKHHI BATAHXHH M BepXHHI THTOH-HIDKHHHA Geppuac
(obuawemna y cc. Jamu u 3opamen), Bepxauit THTOH-HIDKHEHA rorepus (I'eramacapckoe
ofuakenne), BepXHHi roTepus-HKHEHH ant (o6mHaxenms B ym. p. Capusap), Bepxmmit
THTOH-Ba/IaHXHH H BEPXHHI{ BATAHXWH-anT (ceBepHas 4acTk 03. Cesan, Gacc. p. Jsxnarer).
®ayna B mocnepmem paspese npexcrasnena Acaeniotyle diaphorogona; Arcaeodictyomitra
apiaria; A.  excellen; Archaeospongoprunum pairicki; Dicerosaturnalis  trizonalis;
Obesacapsula cetia; Orbiculiformella sp.; Pantanellium squinaboli m T.5. Boapactmmie
onpefienenus GMOKOMILTEKCOB pajmonspuii B oOHamenmax p. [Jamu (Bepxamit THTOH-
HiDKHH# Geppuac) # ¢, 30pamen CBHAETENLCTBYIOT 00 MX OAHOBO3PACTHOM GOPMHPOBAHHH.
Tloryyennsie HOBEIE JAHHKE O BO3PACTe PajHONAPHI B BYIKAHOr€HHO-OCAJOMHBIX TOMIAX
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obmaxennit cc. Capunap u leramacap, a Taxoxe B Gacceitme p. JIaxmarer, CBHAETENLCTBYIOT
06 X BEPXHETHTOHCKOM-HIDKHEATCKOM BO3PAcTe,

QopmuporanEe BynkaEOreHHO-ocajouHoM Tommm CeBaHCKOro odHOMHTOBOTO
KOMILTEKCA HAYalock, IO xpaiiHedt mepe c Gaifoca, 0 9eM CBHAETeNLCTBYeT GHOKOMILTEKC
paauonapuit Bepxuero Gaitoca-mmwksero Gara B CapuHapckom paspese, OPOAOIIKANOCH B
cpenuedi-Bepxueti jope (GHoKOMILUIEXC pajHONApHit BepxHero Gara-HIDKHero oxcdoppa B
JlapanakckoM paspese) M BEpOATHO, HPOTEKANO BIUIOTH N0 BepxXHeill IOPH-HIXHEro Mesia
(Bepxmmit KMMEPHIK-HIDKHHIT anT).

Ilomywennsie pesyabTaThl COOTBETCTBYIOT TAKXKe ONpEieleHHAM H3OTONMHOTO BO3pacTa
MarMatavecKux nopof (K-Ar 168+8, Ar-Ar 170.5+4,4, 165.3+1,7 8 Cesanckoit opuonuroBoit
soHe H Ar-Ar 178.7£2.6 8 Beguiickoit opmonurosolt 3one). JansHelinme HCCIefOBAHHA C
LeNBi0 YTOYHEHHA COOTHOIEHHS PafHONAPHTOB H NaB M T.JI. B 3THX paspesax, H3yd4eHH:
COCTaBa NOCAEHHX BHECYT SCHOCTE B BONIpoce (pOpMHPOBAHHA OKeaHHIecKoro Gaccelfna u
€r0 pasBHTHA, B YACTHOCTH, B ME3030€.

PaspaGorannsie HOpsie GHOCTpaTHrpadWYecKue CXeMBl HA OCHOBE HCC/Te/IOBAHHSA
pazHONApHA MOTyT GBITH HCHO/B30OBAHE IPH ME0JIOTHIECKOM KaPTHPOBAHWH H HPOBEJEHHH
reonoro-NOHCKOBEIX H I'e0JIoT0-pasBeiovHbIX paboT B npejeax H3y4eHHOH TePHTOPHH.
Kmouessie cnoea: pagmonspum, fopa, Men, GHOCTPaTHTpagHs, OPHOTHTH, ApMeHHN,
Mamsni Kasxasa, Ternc.

ABSTRACT

In the territory of Armenia, the ophiolites are one of the most important and specific
structural elements. The ophiolites of Armenia represent the relics of a Tethyan oceanic realm ,
that was situated between Eurasia and the south-Armenian Block (Kniper et al., 1978, Sosson et
al., 2010), a micro-continent detached from Gondwana during the Late Palaeozoic-Early
Mesozoic time (Knipper, 1975; Knipper and Khain, 1980). Two main ophiolitic zones are
recognised in the Lesser Caucasus and they are linked to the evolution of the Tethys ocean: 1)
the Sevan-Akera zone, situated in the East and South-east of Lake Sevan, 2) the Vedi ophiolitic
unit, in the South-east of Armenia. Their ages are of great significance for the palacogeographic
and geodynamic reconstruction of Tethys in the Lesser Caucasus and to establish correlations of
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the adjacent territories throughout the Alpine-Himalayan mountain chains based on the location
of studied territory.

Radiolarian observations and studies were performed in the past (Zamoyda et al., 1976,
Tikhomirova, 1983) in Sevan-Akera and Vedi ophiolites zones, and according to the latest
paleontological data (Belov et al., 1991, Vishnevskaya, 1995, 2001), the ages obtained in the
ophiolites suggest that the majority of volcanogenic-sedimentary complexes refer to Late
Jurassic-early Cretaceous. However, Carnian and Toarcian aged radiolarians have been
observed (Knipper et al, 1997) Upper Triassic and Lower Jurassic radiolarian cherts
intercalated with ophiolitic breccias at Old Sotk (Zod) Pass.

This thesis work aims to study the sedimentary layers of ophiolites in the territory of
Armenia, accomplished by Armenian-French joint efforts throughout 2006-2010. The author-
scholar has done field work (sampling of siliceous radiolarians, making stratigraphic cuttings),
laboratory analysis (chemical processing of radiolarians with low concentration hydrofluoric
acid (HF 4%). microscopic examinations by SEM-done in France), reviewed the results and
summed up the collected data. Taxonomic concepts applied during this study follow essentially
those in Baumgartner ef al. (1995a), but also those of Dumitrica et al. (1997) and Beccaro
(2006) for some species, generic names are updated according to O’Dogherty ef al. (2009) etc..

The biochronological potential of 137 radiolarian morphospecies relating to 69 genera
(110 new definitions in the territory of Armenia) documented in the present study was applied
on eight key outcrops of radiolarites that are in direct stratigraphic contact with ophiolitic lavas.
The fauna is typical of the Tethyan tropical bioprovince.

Middle Jurassic, (Bajocian, U.A.Z. 3-4) relatively well-preserved radiolarian bio-
assemblages extracted in the Vedi ophiolite zone (outcrop A), on the upper basin of the Vedi
river, lenticular beddings of radiolarites above a spilite basaltic layer. Assemblages are
dominated by Nassellaria and characterized by the presence of species Archicapsa (?)
pachyderma, Bernoullius rectispinus delnortensis, Cyrtocapsa (?) kisoensis, C. mastoidea,
Dictyomitrella (?) kamoensis, Eucyrtidiellum unumaense unumaense, Hexasaturnalis
suboblongus, Mirifusus proavus, M. fragilis s.\., Pantanellium sp. A., Parasaturnalis
diplocyclis, Stichocapsa japonica, S. convexa, Striatojaponocapsa plicarum plicarum,
Transhsuum hisuikyoense, Tricolocapsa (?) fusiformis, Trillus seidersi, Unuma echinatus, U.
typicus, U. latusicostatus, Zartus dickinsoni gr. etc.

Upper Jurassic middle Oxfordian-early Kimmeridgian bio-assemblage was established on
the upper basin of the Vedi river (outcrop B).



The microfauna provide evidence for the oldest age available so far for the sedimentary
complex corresponding to the Vedi ophiolites, the submarine volcanic activity started during the
Bajocian (or slightly earlier). Radiolarian biostratigraphic results from other outcrops on the upper
basin of the Vedi river (outcrop B) confirmed that the formation of these volcano-sedimentary
complexes continued in the Upper Jurassic, until at least the late Oxfordian/early Kimmeridgian.

Middle Jurassic, Upper Bajocian-Lower Bathonian aged Radiolarian assemblages have been
extracted from radiolarites in Sarinar outcrop, in Sevan Ophiolitic zone. Assemblages are
characterized by the presence of species “Tricolocapsa” sp. M sensu Baumgartner et al. 1995a;
Praewilliriedellum  robustum, Stichocapsa robusta in Baumgartner et al., 1995b,
Striatojaponocapsa synconexa O’Dogherty, Gori¢an and Dumitrica etc.

Middle-upper Jurassic, Upper Bathonian-Lower Oxfordian aged Radiolarian assemblages
have been extracted in the Sarinar and Daranak outcrops, from the same zone. Assemblages are
characterized by the presence of species Emiluvia sedecimporata, Tethysetta dhimenaensis,
Tritrabs rhododactylus, Protunuma japonicus etc.

Detailed dating of the Upper Jurassic-lower Cretaceous interval, according to the
radiolarians definitions in several outcrops of Sevan area: Kimmeridgian-Lower Valanginian and
Upper Tithonian-Lower Berriasian (outcrops near the village of Dali and Zorashen), upper
Tithonian-lower Hauterivian (outcrop near the village of Gegamasar), upper Hauterivian-lower
Aptian (outcrops near the village Sarinar), Upper Tithonian-Valanginian and Upper Valanginian-
Aptian (northern part of the lake Sevan, basin Dzknaget river). The Fauna in the last section is
presented by the following species Acaeniotyle diaphorogona; Arcaeodictyomitra apiaria; A.
excellen; Archaeospongoprunum patricki; Dicerosaturnalis trizonalis;, Obesacapsula cetia;
Orbiculiformella sp.; Pantanellium squinaboli etc.

According to the Upper Bajocian-Lower Bathonian radiolarian assemblages extracted from
the Sarinar outcrop, sedimentary complex corresponding to Sevan ophiolites was formed in the
same interval the time and its formation has continued in the Middle-Upper Jurassic (Upper
Bathonian-Lower Oxfordian radiolarians, Daranak section). It was proceeded up to the Upper
Jurassic-Lower Cretaceous, according to the Dali, Zorashen, Gegamasar, Sarinar and Dzknaget
sections data, but the types of volcanic rocks correlated to radiolarites need to be reviewed for
Upper Tithonian-Lower Aptian interval, which could clarify the oceanic basin evolution in the
same time,

Key-words: Radiolaria, Jurassic, Cretaceous, biostratigraphiy, ophiolites, Armenia, Lesser
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