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(1) Okzlsd Gjigddz" dzj dFddg j s OdzOdzs G ts9 Mjtedplsitsfo Ojdxtisss ISt te
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f dztsh OH! 3 dgj teOdz! dgr 7 dzts o tsts BLICARA schdydztf 2tgjlsdp Iz ik IBQ jo da
tcOL dzj o7 ff dztsh OH dsgaf Oz} dla] ‘& HdsHzstots o tayd thed? L Ad3j thets dzts|fr
(3) Oklsdfdzj tz@tz? SH ds cts @GSO o tsdzjsipty OYdg. d) |
P sz dzOjlsmw jhj tHdd §tdldO% 0dq @y fatzdz’ = dL &3

Jdstsrndddud MS dimd dtu izt @Y § GOy r H § dzj dad § n
SMOHGfdmits d de 0OdzO dztsdBse |, to G Hel 91 jdzisg 15 @l 1.0 g [P M
BOL qtokzjIsfmw dzO dMmftsd L so Odedd  J Istctsn dagffufijofglics f
diffzr s Oded j &3 BOM. % 1§ tStctsH e AR QUstnw h s s Ofiy ds Ay es,
dazg s d3j dgls 8 dzv  d dals § tedffdsq 8 OMUdi~ 1 Gdpdz'teds.dzdu @B Az )2 =B
= (Al20z + TiO2 + FeeOzs + MNO)/SIQ T d M sdz! L 2 j Isfw  H dzs y £ dalzd o jj B e
ftetsyj M@c jeddis? o QY Y ¢ tc p @Adgsfplsts ¢ te j djdadfj o = DSSIO, T
fs@OL " 90jIs 9o j dzd yd deze j Sdedfdd Qd] ¥ s GHfsts taitsH | AFpQzj o dz
+ MnO)/(TIO2 + Al2Os) T BIstc O O Is Misilsdesh j dzadj d34 4 H & uff] S W2
A = 206 &NO + MgO)/SIC f ted d3d daW § Is My @@ diafv ey s 56 j dzdz"
d &tns. Il Jd dzd yd dz0 Isd l&s@ dzts» BALO. @b Hidfts s MshisO
HddO®RdSd Mtej H' G HIR] s OYQH, deistc d3d lets e Pogead+ N
+ K2O)AIOs T Wedzv jlstqw  ddzH d € Ols stpisiggy @dedets M d Kz dzdztzs ¢ s d
Odzt T3k Olstsff sdzj o = h §f Ols@®o h §f dztdpeEzY 2z B H dz! Msyj Is
ZOlstedsj g f) d COdjotsdv isfpyfddls: o -fHswiey OFf
BB dzfizls @ { =aOK0, 1 [ OCALGba s KORAROs. [Isglzinded i € Istsdzlz
n 4 @35ls § fdkdRls M d dzddsd H to t5,dzd Lt jote dzdfls A f M o 8 t5 @RS d5
fesdL o sisd dzisfy tc Ol widatzdiy' d3 dal3 tsizdy iy CRdzdos.

s zOmMmdw d ¢ QU d Ekedial i s a3, dJdeH dC Obstedz j.RABT
d M s dzcpj dzOMissw h § L scOEBHHIS'H O o dzj ¢ s tsthets difidsun dz
dzso z¥ ddeW sted3Oyd¥ B daffifgdzi nylsisdi'dal IdPEEHIO s 9 6 dzd:
Hiclz dsdsOH d y d sdzdzt ~ffl jdigolsugpitdsidsint  Cs@fyO j6 dzd dzd fiylsdzvs  Bf tdsds
l&s wgfy Is f e @O dzd ydz' § ¢ dzO M@ QR yfdfsfdsizlz jL Iz | Bi3dzg @O bzl
YJdekztcOlsdodz § ¢ SlistyigdjvpdttysllOfMss sSdzOIsdL G O &z@S d3dh
fizz yO4j § t5diz©®y jsdzef giBndsdpiezts By dz'fipedy) " j des (wteCd2
[ Gndzse d HBtezd,B 52 BT 2izts- mBdts dfjsdr' W s @G ks ) tcdde” R Ofizk
or ydmdzv Is! dj Szts L W Wsdf e[ Diboyiltad ¢t al., 2006]u o s j 5Bt OL dzts?2 9
HOdz! dzj @ Efd dgcRy J dffifdnedd) dzdfip d k3G f OH j ded § dzdlstsisdd tse

IAQ@Isteftelzd € tsdf jisds f 1§ go@ wenrichmentfacto) f stetsH S OCdd3 dzdBts 1 dzj o,
PAAS, tc Oy w@isldywe 5 W 4B t5 @A s « JOYA) paas] L H 6T C SdraEisitOydw  { ®AABJ dzls G
fsilsOten j 2 MC d2 MEEJUs.te Odzd 2 S d 2
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s©xJ§ Mo OHjdzdd (J&EOEdY tizezd lff g ey @ dzdsUBE B p dz dztfd
fsdztsy j ded ¥ MsMisOo Sdedztz® ( OGP HLEOD Yy J

1 w2ON | Bz dpdi fipls@ Is sy dzteis AW W JusEisndsty O f§ @2 dzO f) f@fuiddd
Cdzdimpisf = f StctsH W o dzv jOEBIBERO i3 s fz dz§ dzO WS Hsh d Y O Isgbimf .
[2000. 18 f sdztsy § dzddodz’ Wnd Gliztc@is@ts ge@ets Mz H d IS dzjc O dizts dizts
fMtsmls Oo, 4 dats des Arylls Jftfsifsdn J H d B34 dzls Oy d s dpf tatg tfHi ks 1S B BN
f sdzj L fias dfigls OH d Odz' dzts d3 G sd]L, j IV sdejlse j yO® M j 6 & Gf d3§
CGdHictsMdzs@Cr Is | teliAsts teitwizy, ftoibjtcfjohdn ¢ OKOG[ SO
sdlstcd m, 2 @0 ]S zOmMMdW dS PYIffOdzd DB tcOdZO OG t6 O3
lg(Fe203s + MgO)/(NazO + K20)i Ig(SiO/Al20s), § te s Is j M ls o teotdsoe@iflzfizp tz! dad y A |
dMmy tsdz' § dff o Gndadd dz" ro | fotf teldg 1o PArdeffis? dH Pt Pdz’ dz" = Mo |
fMtcj Hsdzy € 9Jtrndzj ¢ ®h Ctddeiinfws e s B34 6 Odzlsig § tz§ defp wsjRw 1S
 dez 0% o dIs 5y OO HJOGCtORBB] dMhmif sd jLtkd® @ fztizd M ©
teOL dzd ydz' = {fridsdzdzdeldy S0z o ©®diBI" d3 [

1t  HOdz dgf 2N j2 ddelsg e to] Is Oftiddds] Ea¢f dzefific DOtz
ddzHd ¢ Olsstedz j, sfgkztes Oglzdzd ¥ ¢ O CO dzdiP B pglslipfOnytfiRts & § dzdz’
s¢MdHo o) O§rn dd " W] tekztizO § tc d dig tete | HYj telffisdedsdy t5 dzH
d Y tsdz' g Q@ ded@ dfs gz d O ¢ tc Byitels’ [Roser Korsch 1989, Th/Sd Cr/Th [Condie
Wronkiewicz 1990]d ViNiiTh T 1Bracciali et al., 2007] it d3j ) ls GO dzff L 00K s @t
teOMmY toj v dzj dzd WigH§ts[H- ] todi O te@ MM J W dzdz dats to Rz (5 | GAB I ¢
- sdzH () 1R S [ | deRPcY s tc O o Mchedgthn P89 H dzv 1 1 ® ) H dzv  ff | |
d dzQJCC [Rudnick Gag 2014]). s Mmtsy O dzP dgd &3, mistgtelzs dffH taRy jfipf tsfiits B t
MeOo dzdls! ¢ sDOeEdNsYe dj EQENEafzgEEdazfSdR i3Ols | 6 § dzf
f StisHs g LOIsd MY s dzdzzid] dgjHRIZs § o dsQdaizys 5 ¢ s dzdig iy lsa
dzd Is j e OBdz®dzd L 5o n.ff ¢ frysiigj datstyd] deddCdp jdzd B " ff tgdursf dkls j o d d
ftoj Hdzs) j Cadz" ) HEEo dMJ d3 sdj BIRX2DI][ H dzv tc Gff) ¢ b5 220 azOG |
SMOH s yde HAzdsEmsits@atsts) § dzd 2 fijtcotsets d fshdzj ek © Y d
Mo sC 2 desilsd fMcledrangt@l. 01899 tc © d3d

] sd3d fizsleitadsn © s fisfipte J Adeflzid ud ME e ts MisMmis G2CL OB ¢ 6

16 &z BOBEN | Mk bss GOfPBd] o H (s fif s ot dzf) sdefip i€ mydf'dL
q dzH RS U MO & ® fdftedeC® A ( Chemi cal 1007Td A 204405 +Al |

2F = 30. B@/A8I00 12.5411 FeOsr/Al,0s+ 7.3291 MgO/Al,O0s+ 1 2 . 0 BlgkO/Al,0s + 35.4021
T KOAI,Os i 6.382; F, = 56 . 5 TiOKWAI,O3 i 10.879 1T FeOs/Al,0s + 30.875 1 MgO/AIOz i
i5. 4 (N&O/AI,Oz+ 11.1121 K,O/Al,Osi 3.89.

BUCCI ] jten dzv W € tsodvfstm] dzls O dz!
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+ Ca0" + NaO + K0)® [Nesbitt Young 1983 .  dzv tcOLE lOdes afp Szd ¥s j
- s dzs H dzts ¢ ftc Gtz (FO R QJ Is OGA, etsEIIO[Nedbidft Young 1987.

I d ©Oc dets M slgf eSSl Odzd yd MG d Mz jj Mfdgsso Ooh 2 ot oted
OyombirOj Hls @lsts ysztlzes ,fa@€ s dzj C slstster j H (fiffs ocmfitidd j | dzd
HJOGLOMH § tsL o tsdzy Hjstc oislsis {f fipr js didfIsi ] daAfief] 34 el H | fipl
tcdWistsgj dzdzr | tsBRGBDzshOIYdad&ildsl = FUOddd® " g jo@ i
Bdzts ¢ 5 d3d to dztc P B JOH dzts y ¢ dzdz” | J e d3@. d ¢ tg d3f lsits t @iZeiang
ArmstrongAltrin, 2016. 1 ted g dagyldaf s HJOGC OB dzj 8 BY-ATAES [t
DFapm, L Qo dmwh 28 § shstc s dpliggafizg@e/ d dzd ¢ tsd3B d dzd telF@- O dz
pur ((© € dz8 UPg s jeddg®y s I tgdisdis € fd H s 1S d - o a8, dzls
Ni, V, Y, Zr) . I dzv d DEadgs |6 tc Oded ydz' d3 L dd@Hyjjdezddgddy H=iBvM
WeodMwWiG. 07 83WdY O dgsCfdaddt@ts W Iz dz¢ y d i0.138488s ] ' teOotaiztst |
Hd Oc tc Od3eshd d3tElds dzpf O figlizfiste © o Is F2@1O)dEd H d O G tc O dGz3AZ3AK AP dpdf ‘&G
st tcd HJ dzv dalslssj i f o ts@dsdz jf deck s,  Is O Uapjifs tKe€PAYeOT SiO/Al203
[Maynardet al., 18B2], SiO:i K2O/NaO [Roser Korsch 1984, (FeOsr + MgO)i K2O/N&O, (FeOsr
+ MgO)i Al.O3/SiO; [Bhatia 1983, Thi Lai S¢ Sd Thi Zr/10, SICri La/Y [Bhatia Crook 1986]d
Hiclz gdfgj tizts e BOIs o dz"  détcfsBdEO Isdf[P dsfts® d  H\erma Argh€irdng ;
Altrin, 2014. ] MttOodzj dzdd M HtEzeddd HJOC tclOBRBO gt dFQ o Is
dtc i3 Is @ tizlizs d \darma[ ArmstrongAltrin, 2013 tc O M@ j o3 dmf sdz L
o j teMjdslds’] BOId U M dazj Of PR AN Maizdg” j1 ¢ O sh
[Verma ArmstrongAltrin, 2014.

[ 5 cdzézPlyd Odz dzgzt R OIS &G el BEHRE tzfHisde so GBS 4 -
d deHS Ols StexSe dzO f thyfscB i) tde ! Odggf gzls so ,  tsls dzts f) dydg'e Aiplgdial € Iz
dL d3j dzjc gzt ik Migzts @edoR-senstive tracemetaly. | d ~y d maZswy Mn, Ba, Cd, Co, Cr,
Cu, Mo, Ni, U, V [Tribovillard et al.,, 2006]] fgl@figs didz"tc j ¢ ksdfy =S d i dzd s § d
o tsffls O dzts slffipdpBefipidzf Is | d3j 1 {fitefiHOdiig" H OffaREEY 6 f§ flaOdz! L s
HdMC tcdla@"dzOkizd O d&iei ®ldged@lgeo, Tribovillard, 2009; Tribovillard et al., 2012] dz©
Cslststolzs B dzd f tufisy dzl§ Al O dedf ISR dff SO dzd ded st R o)

Boydlsr o 0 isfff@CaCe] diffsunddd §gO &N o3d dzj e Odzse , EeGdegtiph B B Hzdz0 ¥ «
BBl Oydd L WWiClko MmistelsMetng Stl., 20BfaAT O fifedtoidzsls § &' € s

—

f StotsH .
PR MY Sapfigy  Bsdzg € k2 dzv ts det®§dfiy Ste dzd wijdhy H Iz Jidsts  tsfistais]] disg il Clmhical
Index of Weathering =  1AD@/(AILOsz + CaO + NaO) [Harnois 1988] Hdzw Ctsdzd yd tetfo j

o' o j lddsjdizsf StetsH dzj VYJj dzj Msse ttOL dzsiz 545 d Hslef § OO dediy dHBEPIELS, F ¢ o
1995,p. 923 Fig.3, p. 924].

6 Offpwg | YstedBzdr HeMsOsydats ©jcGHEEHweEs t@®lsdsvwhgyy @ |
MisOls' j, fpefasd@uzdgRrim' i Oolstt Myudlso]lsd ez das 2t lddsjOlds
HtEAh @O | sidsdz! h OwW  dzjWiskEzly didg i) Is1! dzv & GIBERER-dFVerma ArmstrongAltrin, 2016 iy 7],

o' Woddf) @ ftsyj M §SHEEIECqOuNddGA dfReHs® djdij Isidzty ISt Gasdss,j i
W s to B €42.82431 irl2am) + (i 1.5961 irl3rau) 2@+ (i 2.82431 irl2am) + (i 105961 irl 3ran) 0
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Odzj o tots fifdfipddzvd] ws§ MdH dzr | B MR dAOaY@ BI @ Odzdzs® H
SHSH sdzj SO Is & BUS|L RIS Isdess Mpdy j tcolstshdzy S5 ftod  sdiisd d
BdBW Oyd Odz' dzt\lges, LiO2@@0 M dta jOH ] BdipO ¢ © JsldAs) j dzldvio Qy dz@tc W H Iz
V wo dwfjssHdzd d3d dL i ¢ Ok P trj 2d3d tzg 3O dz" d3 o dzd W
d migs ¢ s [dkae/iaed etal., 200§. | "s dzts" jMed{d) 1 Ists f toj H ffois didsty| 2] da
ddzs?2 Mg EPdegrrdRofsgnazti S d EfgEn s ¢ dzd dzd Mis™ 7 Vgt 51
Hisend { dzj d3fliashipleg d Is | dzezgle] - to § +nth Dpiasii@zO f t JNBLés Cr, Mn
df s YHGtcOC Isj tc dzO 6 {f ts1n off s aude i 'k sutcde@ dzaf GE™ ) § Stost
¢ Md HO B B i) KMBO d NaeO, sisfyls dr S tsdeyj dzlstcOyd d fifodits] 1© @z
f dzOc d s YEBL G deildDj SIsd adgfdgsdz’ L 59 Odzd j o £ df G hd jyddd dzls -
H te =ei dV/(V+Ni) [Hatch, Leventha) 1992] Ni/Co, V/Cr [Jones Manning 1994]d  {f ssdzw
tc J Chpdsdis 2 SGy[dH2e 5 W 9@ Y 2 H@Wzdzs o3 ) dizloy©Q@ ) G disds § O ts 6 6 Ylts dzH
Hisf sdzdzj ded J ,d EdgQ didf  dnrtsdz te j jo3i igdstD qf oxlipfladli, [2020] , fi
Clsstarday Qa@HOE sydzes?2 MdMmisj d3r Hsdzy 20 ftesdL o tSH
C tsls ts tdg tgf Lifls MY v fOteyddady = B MIsOdzse 8¢ ( Md3. t6OL HJ C

]l Cpjlse j Ctsmoe j dzdzse 5 dfgdglg Obs'sdz® o QifiAs dziQusBdO o
d SCofy¥yy§ BoBan dzv ¢ dzd dzd Mists B dzjf HsdedsH . OC s B ozj A demP ¢
BsteMSdna d §tcj B Yoy f)GdjdkRausideaity Dpgens 1959 Wei et al.,
2018; Wei, Algeo, 2019 HfdzOiClis] fdtc oyl ded § A3 dzy o Mlj =f jist@eC rdztd, to
MsH j toy Odzd | Bst®f maanOg dzd dzg fgls L dzOydilsj dz' detsjy ok tsd
dmf sdz' L s9 Ols! dd s H S tzaify) IRl o dzets Istsdzis§ B8] Hfjtaiedj ©
Edzseo @ Wi dzdzts (1) (oY dig®,) s s dfBOME@ms ¢ (
Gz dzd Mists2 WwOSCydd, (40 fzs] 6 isdzas Glzdndd fdej JFdzmtd i
fsddsdfo 1[ [SHWHND ssEEBdEy), usts, 0S¢ d
L dzO y jfdifglts M ls O dzts o dzj dzd do tstHSdsfisdiddis jddr: rdztskz i dzts © d 2zts §
oH " 9 tOBKSlsOR tOL dzd ydz' G fig@oHsgiEOLatfoldadjtc df dgdf dkmiatys| dz"dz]
C i WWd PpiGraztiz® tc OLolzdusiHettd j ) tsfizj alasHO dztise I5B O G20 8 d o3
tc OB fKsith, Degens 1 959] | ¢ stOu gz fzdzd | § & id @) diisdoth)f@glDd s 8
ftod d&3j tocdets tcOQo dgv j sfipPR 4, HGgRO Y ofptstOd Bstskci d d3ts mis d
MeMisOe O O dzColgdts ddjdg&jBr o | ffj € jdgdalsh sy dIls O Ismw Mis s
oj dxffd dzB/Ba< 2.5[Wei etal., 2018, Iss I[sOC B/&d<j3 [Wei, Algeo, 20 1 9] . [ s
ftoj HY BdZOG OIs* |, Yy pdzlst stsB®C yGjtst Mz of 4O Is W OL dfr st
BOMMJ 2 dzse / sMOH sy ~iOned" fddejlztdj alzj e GL 15

17

14
2018] €t
Ztctso dzj

¢ (1)t caBOL s SPIMEB S Odsd [ SHtsody, sjktdh,
o @) i o dgr , wodzv s s ff vifyisssi sy jCoEegiEgden (3 o



1ol erBuyr11BOOND 3 JrtmrrrerlfresrRm vrttRLT
fvffdnir ¢ JJewuvfsr wtrricedd viof o

318" O S OtOCIsjtedMmisd ¢ O

Rifssted™ dL zuyjdedwdzng JfErn dgp etz g j dedzl n dz" dzj o
COoud mise j ¢ s dCdafcef2mn fifandidsiis " ded2jj Js pisddzptg &0 dd
yesf dMoOdzr ¢ d3d to dzts ds BEAJIPOLIEOTe ¥ Od3j dzff € OW L d iB@(] tc
3) , EBE@DVY MY d® o & 2D Cdsdfvwyr MCtHtc B sy H j Mise j dzdzi § 5 H
sBtsddj ceBReM ) BE.sBddzC O HE M) ¢ J 5O 0 i3y dpleq dI-
lted 1 stsd3 WO dgmMC d2 oL teOMls HAE @R O ddeds 2t Astasds ™ d
dMmMdzi Hiseo QB H zgBINIs ds Qe d deM € 56 9 [t As4] H ffrylesofifles fBps FHls &
f Jjjdzfidts@ardiolaretrostida Buch , ff tow d3stc OC 59 ¢ @etocerasaiyimaindnMimst s
d tsfyls €@oinisserratostriataSandb ( 2 )¢, . d) teis.ded dz© [ 1950] , s dH
L HJ M B tc PrBdddelfatmurchisoniangde Kon.), Chonetipustwd calva (Ven.), Spirifer ex gr.
vemenilli Murch,, Sp archiachiVern. .¢. s d@3dcdzseo M MBEOolststcOd3d s d
COC tOodetsdzj tedetsy d dzj tc Qo dzts d3 te dztsijdzdtlsistej frirplz Qafj oHE dFd
(Hts 3 &) d dzddzl Oz € tisedzs (8. 0k jigd Ol si6sotsf 0D S Isthyfis
CmMts? Mmzsd micpigb dzsdz Mg yPJ E2SOL " 9 Oj smw vy dzOS
s Od3j dzff J dzfn. Yit B3rnsets o OMEHGOYsHY O] dgsdzd yid
ts dzC s dzd Is ts alg dav & di&irvanigia 1 Gdzd Qsdizdoly  C ts ) @i ts fipleztslzB @ -~ ff
CtozptsL jtodzd ls™ Aw Idff tiotg teiHf SO C OPs dz, v dstesztsip.” &3 M MO
sfdmMOder fg. oV isakl dagptszC so sH dzr | CtsHtaf@Rsal®&dzd W

1d © tHds2 dL HOdiJ tO0MmhhdOis k)b @i i - A tdapitsHs
Yy Jitdssts dzi s dMmr o OF Isdnjwdg e =B O M § &¢ Rijlsddvsiz O hig.0 O
dbdW ddsso © [ 20087 , GHJ WOdsd dzmC dJ Yl tictsH rdadfrigkeer ©
(IMyoOded S so lz8 ) stsdzh 2 i3sh detsfls! ¢ f steWCHEA]Q B EG | dz
sdz d, daPpEz@Ud BOL Odz' Istso o Mjeidg 2 ts uiddplsaided 1 "o §  f ¢
9T H]J I BMO2CtsoOWO Issdzh O (150 ) Otcc d dzdzd Ists o
f OuS @eldedts Mtej Hdzj L jtedzdMis” = ¢ J MuOdad ¢ t5ed®d dzd e aizfP 1T |
( sstEdg & 5HF H.JOBOL B9 . 1 finshgelz) wWitgplda fd tcp W Ctso ME dd
BOG BOIsdyuj MEdy TotesHT B dzd BtcjHjdzjdg" COC HB

1 OdBtsdzj §d §f wodde” eBo J H | dzd"V © Mistetsjddd ¢ HJ
tcOL@Rets. IR'MJd f§usth ddzts @iz frigs dzs s w & -uste O def B§EEdxzmycd W
OLEMVHES dgO@ dr oL tcOMmisdzlz® i tc d g s dzdafsth) Is 45 O it
e B tedzse O ) IMBO4NEEGEIP I[. 1 OMd H§id dzip | ddl 8 9 8 Pz tCte d
7B) , RJ . YRoOMfiso Op dght ddztseo ™ d3 [ 2 0 078),. 2A0RBH}s =dzQc of fg B dzik
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OolststeOWdss gz tsyj dzd o O Is  d3tsh tizls i 5 B! diry [sHejOdB jfsddatisie’] H ¢
s dmodzd ™ ¢ tsiL o tsdeipddd syEASEBPMEHY §SHLOL H ] dzj ded W
7y, O IOC ug, Intf sdxdedzdsd Oo @ d3 ( ted Mz dzts ¢

19 dResdts@oddie®7 4] Mmudls Odd ditc PAEHEEO Is tOHRO dzts
Ld&z0dtemME 2 Mijtedd, fdMmcOAw 2z ldote OX lstp i ZdzO Mitd .dzS
gL Ho Iz rdzd s BEsSERB C 5o (LOf OH dzisG s d o sMistsydzs Gt
tsB dzOYOXE W j o rHh. O sHA dof BizszP dz dztsj L Odzy ¢ Q dzdg)8,
CstcdL sdzlstso, Clstster | MNAOEO@H & Hod dsifflOs tgdL As.j L O

] osMmissydzsds Isd {4 tc OL totp © @& R fc@Hndzts G ifsts | B dztisG
dL o jMmlsdzv € 59 ¢ stod L tsdzls © 0O didzOltipstriteyeylbsts insgendgdSosiekts
BtcOn d tsfCama@idgchiasp , O IOCyJj Hdw §jte] C-wizg @ M=~ d
CtedL Bdzs© 2 M) inténsetSOsiEgz®.dgdodicum Smith., Thamnophyllumex gr.
Monozonatun{Soshk ) B tc O nGysdiilasex @ .dgtpba (Schnun, G. sp, Camarotoechiasp,
Atrypa alticola Frech A. cf. devonianaWebst, A. tubaecostatgPaeck), A. sp, Cyrtospirifer ex gr.
fralcaratus (Sow), C. sp (ex gr. archiaci Murch.) [t &3 tcdzse d ] Htclr h 1 0 @dzj
Isd cted ¢ J tetztctsHe'd L B dzlf s gtiz@gzs s1I€ OC W Od3d dzM &  JUKg HESIHAEZ Ol
W Oz dzr Hdzw dzdr SlsfMkzlsmlse z¥ Is, LIsts 34 ¢COMO, IOMw
Il ety i, yRFto@sdtsOo lsstcOd3d BT dzd f tsMdzj Hded &3, € |
os L d3ts ¥y dzts O ds ‘s dalstg Bzis 0 ©dz) , f toj H Mis Exjtexrd 19 7d 2 ( AnidsEs s
[9.) fl BOsBsH d" d&3d , HtS 20 Mmds, f zOMlsOdzd dL
BtcOr dts{ 51 @dgdista PR3 , dzd dzL so dH dz" di3d d W E gz =@A[ B
C tsdzS B iRy d ditstifils ! tHplsCic qAO A s M I8 azddg dzis o d]. Hitly.15,dzIs 180 74
ftesmdzj y d opQ¥ iy tgdztseo " d3 ) MsOolststeOd3d d o tOL toj |
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