Supplementary 1: ESM_1. XuMuyeckue cocTaBbl OCHOBHBIX ITOPOJ000pa3yIONINX MUHEPATIOB MeTarabopo-aonepuToB nentpa Kapckoit actpodnemsl, mac. %
Na | Mg | Al | Si | K | Ca | Ti | \4 | Cr |Mn| Fe | Ba |CyMMa| IMmnupuyeckas ¢gopmyJaa

KBapuesnliii MeTaradopo-goJjiepur

Kanuesviii nonesoti wunam. Opmoxna3

0.13 — 18.88 | 63.76 16.12 — — — — — 0.39 0.82 100.09 (K0,96Nao,01Ba()‘oz)o,gg(Al1,04Feo,01)1,ossi2,9708
0.17 — 18.56 | 64.12 16.23 — — — — — 0.30 0.51 99.88 (Ko,%Nao,ozBao‘o1)0,99(Al1,02F€0,01)1,03Si2,9308
0.13 — 18.76 | 64.69 | 16.15 | — — — — — — 10.59 | 100.33 (Ko.96Nao.01Bao.o1)0.08Al1.02S1303
Onudom
— — 27.48 | 39.03 — 24.3 — — — 0.23 8.53 — 99.56 Caz‘00(F60‘49A12‘49Mn0,02)3‘00(Sis‘ooog)
— — 126923868 — 2420 — (055 — — | 8.65 | — 99.02 Cay01(Feo.51A12.46V0.03)3.00(S12.9903)
— — 25.09 | 38.66 — 23.20 — — — 0.34 11.09 — 98.41 Ca1‘95(Feo‘66A12‘32Mn0,04)3‘02(Si3‘0303)
— — 126703836 — |2360| — |021| — — | 823 | — 97.10 Cay.99(Feo.49A12.49V0.01)2.99(S13.0203)
— — 27.34 | 39.82 — 21.78 — — — — 8.93 — 97.88 Ca1,81(Feo,s1A12,50)3‘01(Si3‘0803)
— — 127.06 3795 — |2380| — 021 | — — | 811 | — 97.16 Cay01(Feo.48Al2.51V0.01)3.00(S12.9903)
— — 27.21 38.14 — 24.10 — — — — 7.85 — 97.30 Caz,oz(Feo,46Alz,52)2‘98(Si3‘0003)
— — 26.35 | 38.54 — 23.60 — — — — 8.69 — 97.19 Caz,()o(Feo,52A12,45)2‘97(Si3‘0303)
0.28 — 26.48 | 42.09 0.30 20.60 — — — — 7.55 — 97.33 (Ca1,71Nao,04K0‘03)1,73(F€0,44A12,41)2,gs(Si3,2508)
— — 12793 13869 — 2390026 — — — | 791 | — 98.66 (Cai.98Ti0.02)2.00(Feo.46Al2.55)3.01(S12.9908)
— — 23.30 | 37.98 — 23.70 — — — — 12.53 — 97.48 Caz,oz(Feo,76Alz,19)2‘95(Si3‘0303)
— — 23.79 | 37.70 — 23.30 — — — — 11.43 — 96.17 Ca2,01(Feo,7oAlz,26)2‘96(Si3‘0303)
— — [ 27.11 | 38.11 — 2380 — — — — | 764 | — 96.68 Cay.o1(Feo.45Al.53)2.98(Si3.0103)
0.46 — 31.45 | 42.65 — 21.70 — — — — 241 — 98.66 KJII/IHOI_IOI/ISI/IT. (Ca1,74Nao,07)1‘g1(Fe()‘14A12‘77)2,91(Si3,1908)
Xnopum
— 8.43 20.08 25.38 — 0.13 — — — 0.32 | 35.12 — 89.45 (Fez‘ngg1,09Alo,25Mno‘o3Cao,o1)3,67(Si2,20Al1,80)4‘00010(OH)3
— 9.93 | 16.94 | 26.91 — — — — — — (3334 — 87.12 (Fea21Mgi.31Alo.13)3.65(S12.37A11.63)4.00010(OH)sg
— 13.10 19.44 | 26.35 — — — — — 0.37 | 29.21 — 88.48 (Fe1‘g6Mg1,66Alo,1gMno‘o3)3,73(Si2‘23A11‘77)4,00010(OH)8
— 13.10 19.92 | 26.37 — 0.19 0.51 — — 0.41 28.27 — 88.73 (Fe1‘79Mg1,64Alo,1gTiolo3Mn0,03Cao,oz)3‘69(Si2‘22A11‘78)4,00010(OH)8
— 13.60 19.74 | 26.89 — — — — — 0.34 | 27.82 — 88.37 (Fe1‘76Mg1,70Alo,22Mn0‘02)3,7o(Si2‘26A11‘74)4,00010(OH)8
Ampubon. Axkmunonum
0.17 4.88 6.71 47.01 1.45 0.41 — — — 0.57 | 31.42 — 92.63 (Mg1‘24K0,32Nao,o7ca0‘o7Mno,og)1,73(Al1,34Fe4,04)5‘3gSi7‘95022
0.29 5.03 6.56 45.85 1.38 0.42 — — — 0.39 | 29.39 — 89.31 (Mg1‘3K0‘31Na()‘1()Cao,()gMn()‘(m)1‘35(F63‘39A11‘34)5,23Si7,97022
— 4.80 6.19 45.73 1.56 0.46 0.76 — — 0.60 | 29.01 — 89.10 (Mg1‘25K0,35Ca0‘09Mn0,09)1‘78(Al1,23F€3,86)5‘14Si8022
— 4.95 6.06 45.76 1.21 0.35 — — — 0.54 | 30.12 — 88.99 (Mg1‘29K0,27Ca0‘07Mn0,og)1‘71(A11,25Fe4,01)5‘26Sig‘01022
— 4.96 6.32 45.45 1.41 0.32 — — — 0.62 | 29.86 — 88.94 (Mg1‘30Ko,32Ca0‘06Mn0,09)1‘77(A11,31Fe3,99)5‘3oSi7‘98022
— 4.75 6.52 44.66 1.65 0.42 — — — 0.50 | 29.59 — 88.10 (Mg1‘26K0,37Ca0‘08Mn0,og)1‘79(Al1,37Fe4,01)5‘3gSi7‘94022
Inacuxonas
1.40 — 19.73 68.90 — — — — — — — — 100.02 Ans0ur. N30‘97(A11lozsi3‘0103)
11.30 — 20.12 | 68.22 — 0.24 — — — — — — 99.92 Ansour. (Nao,96ca0‘o1)o,97(Al1,04Si2,9908)
11.10 — 20.25 | 67.73 — 1.24 — — — — — — 100.27 Ansour. (Nao,94ca0‘06)1,00(Al1,04Si2,9608)
11.20 — 19.96 | 68.65 — 0.39 — — — — — — 100.23 Ansour. (Nao,95Ca0‘02)0,97(A11,03Si3,0008)
11.00 — 20.23 67.02 — 1.00 — — — — — — 99.30 Ansour. (Nao,94ca0‘05)0,99(A11,ossiz,%Og)




Na Mg Al Si K Ca Ti \ Cr | Mn Fe Ba | Cymma Ovnupuyeckasi popmyaa
10.80 — 20.83 | 67.35 — 1.39 — — — — — — 100.36 Ab0urT. (NaoAgzca()_m)oAgg(AhAosSizAgsog)
10.40 — 18.42 | 70.44 — — — — — — — — 99.26 AL0uT. Nao_go(A10_97Si3_130g)
11.40 — 19.70 | 68.46 0.16 0.14 — — — — 0.44 — 100.26 Anpour. (Na()_%KoA16Ca()_14)1A26(A11A01F€0A01SizggOg)
11.10 — 18.46 | 65.45 0.26 — — — — — 3.50 — 98.71 Anpour. (Na()_%KoAzs)1_24(A10_93F60_1zsi2_9308)
11.20 | — 19.50 | 68.83 | — — — — — — — — 99.49 Anp6uT. Nag os(Al;.02S13.030s)
11.20 | — 19.76 | 68.85 | — — — — — — [ 050 | — ] 100.34 Anp6uT. Nag.os(Alr.02Feo.02S13.010s)
11.20 — 19.43 68.38 — 0.22 — — — — 0.34 — 99.55 Anpour. (Nao_&)GCavoz)o_gg(Al1_0()F60_01Si3_0108)
10.80 — 20.96 | 66.46 — 1.94 — — — — — — 100.15 OIMrokas. (NaoAgzca()_og)lA()](AIL()gSizAg]Og)
11.00 — 20.55 | 66.54 — 1.87 — — — — — — 99.95 OIMrokas. (NaoA93Ca()_09)1A()z(AhAosSizAgzOg)
Hupokcen
0.74 14.40 4.17 52.34 — 12.20 | 0.69 — — 0.23 15.34 — 100.03 (Mgo_g1CaoA49F€0A44AloA19Na0A05Ti0_02Mn0A01)2_01Si1_9906
1.68 13.90 9.22 48.16 — 11.70 | 0.71 0.27 — 0.21 14.24 — 100.14 (Mg()_77CaoA47F€0A40A10A41NaoA12Ti0_02Mn0A01V0_01)2A21Si1A7906
1.80 11.30 6.43 46.99 0.75 11.00 1.90 — — 0.32 19.09 — 99.61 (Mgo_(,5Feo_55CaoA45AloA29NaoA14Ti0_06Kvo4Mn0_01)2A198i13106
1.60 991 6.44 46.57 0.85 10.80 1.94 — — 0.27 | 21.06 — 99.48 (FeoA(JzMgo_53CaoA45A10A30Na0A12Ti0_06K0A04Mn0_01)2A1gSi13206
020 830 036 5084 — 1970 — — — 053 2013 — 10007 Ca()_84F60_6()Mg0A49A10A02NaoA02M1’10_02)1AQQSizA()]OG
— 850 050 5045 — 1990 — — — 039 1927 — 9901 Cao_g5Feo_58MgoA51A10A02M1’10_01)1Aggsionzoé
0.21 12.60 1.80 51.05 — 20.70 | 0.70 — — 0.39 12.71 — 100.11 ABrur. (Cao_g4MgoA71F€0A37A10A0gNa0A02Ti0_02M1’10A01)2_05Si1_9506
0.49 17.50 3.08 54.12 — 13.50 | 0.42 — — 0.23 10.65 — 99.95 ABrur. (Mg0_97CaQA54F€0A30AloA14Na0A03Ti0_01Mn0A01)2_0()Si2_0006
— 14.90 0.51 53.44 — 21.80 — — — 0.27 9.11 — 100.01 ABrur. (Ca()_88Mg0A33F€0A26AloA02M1’10_01)2A0()Si2A0006
— 18.00 — 57.54 — 13.80 — — — 0.17 10.70 — 100.13 ABrur. (MglAooCao_54Fe()_3oMnoA01)1_85Si2_1506
— 11.80 0.54 51.76 — 21.10 — — — 0.40 14.13 — 99.68 ABrur. (Cao_g7MgoA68FeoA41A10A03M1’10_01)2A0()Si2A0006
0.44 6.50 3.03 48.74 — 12.70 — — — 0.66 | 25.29 — 97.32 ABrur. (Cao_g5Feo_58MgoA51A10A02M1’10_01)1Aggsionzoé
— 15.70 0.76 53.29 — 22.70 — — — 0.41 7.26 — 100.12 I[I/IOI'[CI/IL[. CaoAgo(Mgo_87F60_20A10_03M1’10A01)1_11Si1_990(,
— 12.80 — 52.80 — 22.20 — — — 0.47 11.82 — 100.14 ,/:[I/IOHCI/I,Z[. CE[()_&)l(MgoA731‘—“€0A341\/11’1()_02)1A()gSi;()]O(J
— 14.90 1.03 52.53 — 22.20 — — — 0.22 8.58 — 99.43 I[I/IOHCI/IL[. (CaoAgoMgo_83F60_24A10_05M1’10A01)2_ozsi1_9806
Myckoeum
— 0.35 | 3698 | 46.86 | 11.05 | — — — — — 1 048 | — 95.71 Ko.93A11.96(Al0.91513.00010)(OH)»
— 0.44 | 33.67 | 46.57 | 1093 | — — — — — 1.89 | — 93.49 Ko.95Al187(Alo 83513.17010)(OH)2
MeTaraﬁﬁpo-nonepuT, B T.4. MeJ'laHOKpaTOBLlifl
Hupokcen
0.17 16.50 2.39 55.36 — 13.30 — — 0.33 0.18 11.55 — 99.74 (Mg0A92C30_54F60_33A10_11N&0_01CI‘0_01M1’10A01)1_928i2_0306
1.11 14.10 5.92 51.60 — 12.00 | 0.31 — 0.36 — 14.32 — 99.71 (Mg0_79CaoA49F€0A41AloAzsNavogCroA()]Ti0_01)2A05Si1A9506
0.87 11.50 5.47 50.82 — 12.20 | 0.35 — — 0.30 18.26 — 99.74 (Mg0_66cao51F€0A53A10A25Ti0_01M1’10A01)2_03Si1_9706
0.39 14.70 1.29 54.99 — 11.70 | 0.21 — — 0.25 15.65 — 99.22 Mgo_84CaoA4gF€0A45A10A06NaoA03Ti0_01M1’10A()1)1_8gsi2_1206
0.61 16.10 4.00 54.53 — 10.30 | 0.36 — — 0.22 14.21 — 100.40 (Mg0_90C30A42F€0A40A10A1gNa0Ao4Ti0_01MnoA01)1_%Si2_0406
0.24 15.50 2.22 52.17 — 21.20 | 0.50 — 0.44 | 0.29 7.42 — 99.96 ABruT. (MgoA%Cao_mFeo_mAlo_1oNa()_ozCI'o_onnvo])2_068i1_9406
0.16 18.90 1.13 57.10 — 13.50 — — 0.46 | 0.16 8.87 — 100.23 ABruT. (Mg1A()4Ca()_53F60_25A10_05Na()_01CI‘0_01M1’10A01)1_9()Si2_1006
— 18.50 1.41 56.86 — 13.40 — — 0.20 | 0.22 9.06 — 99.66 ABrur. (MglA()zCa()_53F60_25A10_06CI'0_01M1’10A()1)1_8QSi2_1106
0.24 17.90 1.50 56.91 — 13.00 — — 0.40 | 0.19 9.65 — 99.78 ABruT. (Mg1A()()Ca()_52FC()_27A10_07N&0_02CI‘0_01M1’10A()1)1_ggsi2_1206
020 1760 190 5584 — 1330 034 — 029 020 973 — 9944 ABFI/IT. (MgoAggCao_53F60_27A10_03Na()_01Ti0A01Cr0A01Ml’10_01)1A91Si2A0906
— 19.10 0.82 57.68 — 13.50 — — — 0.16 8.61 — 99.78 ABrur. (Mg1_05CaoA53F€0A24A10A04M1’10_01)1A87Si2A1306




Na Mg Al Si K Ca Ti \ Cr | Mn Fe Ba | Cymma Ovnupuyeckasi popmyaa
— 18.10 1.07 57.23 — 13.30 — — — 0.25 9.98 — 99.93 ABrur. (Mg1_01CaoA53F€0A28AloA05Ml’l0_o1)1A87Si2A1306
0.13 18.20 0.66 56.85 — 12.90 — — — 0.16 10.14 — 99.01 ABrur. (Mg1_02CaoA52F€0A29AloA03NaoA01Ml’l()_o1)1A37Si2A1306
0.24 14.60 1.19 52.13 — 20.80 | 0.26 — — 0.35 9.79 — 99.41 ABrur. (Ca()_84Mg0A32F€0A28A10A05Na0A02Ti0_01M1’10A()1)2_03Si1_9706
0.26 14.60 1.69 51.89 — 20.60 | 0.89 — — 0.28 9.37 — 99.54 ABrur. (Ca()_83Mg0A32F€0A27A10A0gNa0A02Ti0_02M1’10A01)2_04Si1_9606
— 18.50 0.98 56.50 — 12.70 — — — 0.29 9.11 — 98.09 ABrur. (Mg1_04Cao51F€0A26A10A04M1’10_01)1A87Si2A1306
— 17.10 2.37 53.13 — 2090 | 0.41 — — — 6.51 — 100.41 ABrur. (Mg0A94Cao_g2Feo_13A10_10Ti0A01)2_05Si1_9506
0.16 18.60 1.16 57.14 — 13.30 — — — 0.16 9.02 — 99.53 ABrur. (Mg1_03CaoA53F€0A25AloA05NaoA01Ml’l()_o1)1AsgSinzOG
0.29 17.50 1.98 55.02 — 13.80 | 0.17 — — 0.18 10.17 — 99.07 ABrur. (Mgo_98CaoA55F€0A29A10A09Na0A02Ti0_01M1’10A()1)1_94Si2_0606
0.27 19.70 1.01 58.19 — 13.10 — — — — 7.86 — 100.10 ABrur. (Mg1_07Cao51F€0A22A10A04Na()‘02)1_g7Si2_1306
023 2030 163 5821 — 1250 — — 022 — 784 — 10091 ABFI/IT. (MglA10Cao_48F60_21A10_07Na()_02c1'0_01)1AggSin106
0.23 18.20 1.59 56.94 — 13.80 — — — — 9.33 — 100.17 ABrur. (Mg1_oocaoA55F€0A2(,AloA07NaoA02)1_9()Si2_1006
0.32 14.70 1.85 51.92 — 22.90 | 0.65 — — 0.44 6.96 — 99.65 I[I/IOHCI/IL[. (CaoAglMgo_ngeo_zoAlo_18Nao_02Tivole’lo_o1)2Aossi1A9406
Xnopum
— 22.10 | 20.96 | 28.97 — — — — 0.58 | 0.30 17.08 — 89.95 (F€1AooMg2_55Cr0_04A10_16M1’10A02)3A77(Si2A25A11A75)4_00010(OH)8
— 1990|2042 | 2836 | — — — | — | — | — [19.66 | — 88.30 (Fe1.18Mg2.37A10.19)3.74(Si2.27A11.73)4.00010(OH)s
— 1209020482822 | — 0.15 | — — — 10261699 | — 86.95 (Fe1.03Mg2.49A10.20Mno.02Ca0.01)3.75(S12.26Al1.74)4.00010(OH)g
— [21.50]2027 2859 | — 028 | — — — 102311652 | — 87.39 (Feo.9oMg2.55Al0.18Mn0.02Ca0.02)3.76(Si2.27A11.73)4.00010(OH)g
— [ 2280 ] 18982931 | — — — — — — [ 1584 | — 86.95 (Feo.osMga.70Alo.11)3.76(S12.33A11.67)4.00010(OH)s
Inazuoknas. Anvoum
10.70 — 20.30 | 67.50 — 0.93 — — — — 0.47 — 99.86 (Nao_91cavo4)0_95(A11_05F60_ozsi2_9308)
1140 | — 19.25 |1 68.68 | — 0.59 | — — — — [ 049 | — [10043 Nao.97Ca0.03)1.97(Al1.00S13.0003)
1070 | — 12037 ]169.61 | 028 | 0.60 | — — — — — — | 101.58 Nao.96Ca0.01)0.97(Al1.04512.9903)
10.00 | — 1770 | 72.81 | — — — — — — — — | 100.51 Nayg.s6(Alo.92S13.2205)
Onudom
— 28.06 [ 3927 | — [2390] — 040 | — — | 690 | — 98.53 Cay.97(Feo.40Al2.55V0.02)2.97(S13.0308)
— — 32.84 | 39.76 — 24.50 — — — — 2.08 — 99.17 Kiunonounsur. Ca1_97(Feo_12A12A91)3_03(Si3_0008)
— — 31.09 | 39.29 — 24.40 — — — — 3.56 — 98.37 Kiunonounsur. Caz_oo(Feo_zoAlzA80)3_00(Si3_0008)

[Tpumeuanue. [Ipouepk: — He 0OHAPYKEHO.



Supplementary 1: ESM_2. XumMudeckuii coctaB aklieCCOPHBbIX MUHEpAIOB MeTarabopo-aonepuroB 1ieHTpa Kapckoii acrpobiemsl, mac. %

o Mg Al Si S Ca Ti A% Mn Fe Co Ni Cu Zn As La Ce Nd | Cymma Musnepan
KBapuesslit MeTarabopo-aonepur
— — — — 35.09 — — — — | 30.50 — — 33.55 — — — — — 99.14 XambKOTTUPHT
31.84 | — — — — — 31.21 | 091 | 1.53 | 34.32 — — — — — — — — 99.82 Wnbmennt
40.69 | — | 035 | 14.26 — 20.12 | 23.79 | — — 0.75 — — — — — — — — 99.95 Turanur
— — — — 33.74 — — — — 6.58 0.37 — 0.45 | 59.25 — — — — | 100.39 Cohaneput
— — — — 35.16 — — — — | 30.76 — — 33.21 — — — — — 99.12 XanbKOMUPUT
3402 | — | 6.73 | 14.13 — 7.31 1.30 | 1.00 | — | 11.80 — — — — — 6.13 | 10.72 | 2.84 | 95.99 AJutaHut
— — — — 34.86 — — — — | 30.93 — — 33.77 — — — — — 99.55 XanbKOMUPUT
— — — — 39.69 — — — — | 60.28 — — — — — — — — 99.97 IMuppoTun
3193 | — — — — — 3240 | — | 3.46 | 32.40 — — — — — — — — 100.19 WnbmeHut
40.65 | — | 0.46 | 14.16 — 20.15 | 23.56 | 0.31 | — 0.29 — — — — — — — — 99.58 Turannt
40.67 | — | 1.41 | 14.57 — 20.37 | 21.15 | 035 | — 0.98 — — — — — — — — 99.50 Turanur
Merarab6po-monepur
41.07 | 0.54 | 1.46 | 15.51 — 18.98 | 20.25 | 031 | — 1.36 — — — — — — — — 99.49 Turannt
3991 | — — — — 0.86 | 5849 | 0.64 | — — — — — — — — — — 99.89 Pyrun
40.76 | — | 0.67 | 14.33 — 20.09 | 22.89 | 0.58 | — 0.24 — — — — — — — — 99.57 Turannt
— — — — 40.03 — — — — | 5893 | 0.65 0.67 — — — — — — | 100.28 [MuppoTun
— — — — 34.98 — — — — | 3149 | 2.26 | 31.56 — — — — — — 100.29 Ientnanaut
— — — — 21.77 — — — — 531 | 29.40 — — — 4390 | — — — | 100.38 KobGanbTrH

[Tpumeuanue. [Ipoyepk — He 0OHAPYKEHO.



