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Touka Miepa |2 | K] Ca | Mg | Fe [NH,[ CI [ SO, | HCO; | SiO, | F
or6opa | Tum Boxsr | pH
JIU3AIHS, MI/JT Yivht

po0BI

CkB.208 Ilpecnas 7.5 313 262 2.0 3402 17.02 0.1 - 57 40 1586 615 0.12

CkB.212 TIlpecHas 7.4 380 207 19 50.1 1824 0.1 - 85 4.0 244 269 02

CkB.217 Ilpecnas 7.5 420 38,6 3.0 42.08 17.10 0.1 - 71 160 2684 246 0.1

CkB.221 Ilpecnas 7.3 400 331 29 34.07 1459 0.1 - 43 20 246 5386 06

CkB.201 Munepan. 6.3 1460 902 4.0 173 705 4.0 - 43 100 1122 3846 -

CkB.546 Munepan. 6.7 3650 520 574 1844 150 0.69 0.6 43 6.0 2684 3874 0.08

CkB.107 Munepain. 6.3 3562 400 52.0 153 107 10 02 27 20 1939 323 -

CkB.47 Munepar. 6.0 4974 530 86.9 220 163 24 - 88 82 3111 - -

Pexa

IpaBast Ilpecnas 6.7 80 483 05 8.02 243 03 02 35 200 488 7.69  0.04

UepHast
Hpumeuanue. Na, K, Ca, Mg, SiO, fi aTaéécedTaacent fa 0TI 1T-y1effieTIiTI ATaéodT14004 il eTadéoeaiT-iaycaiité
T8aciTé Plasmaquant fi 110, AAAE AAT PAT, afageoeé &.4-1.1. Eeideda A.E.; Cl, SO, F A Trd4adeyéein 1a0TaTH
®GAETAOTTE 60TTA0TA0A08E Ta eTT-60T1a0T40a04 LC-10Avp, AAAE AAT DAT, ataseoeé Nosdeuaeseay N.A.; - A 14

TaTadoxaiT.
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i O TlpecHble Bogbl MecTopoXaeHua FlopHoBogHOE™
U ® VYrnekucrnble BOAbI MECTOPOXAEHUA [OpHOBOLHOE™
0 8 16 24 32 40 O Yrnekucnele Bogbl MECTOPOXAEHNA HMKHUE JTyxKN*
@® vrewcnse MUHepankHLIe BoA bl Na (ur-aka/n) 4+ Yrnekucnble Bofibl MecTopoXeHus JlacTouka
MpecHLle neg3emMHyble Boael P P U AL mmaA A N A s N AN N x N
P Puc. 4. NTToOTToaiea ecTOTITA éEféTOTAA € ATATOT-
MoBepxHocTHbIE BOAbI da TaTanoToTeadTeyo 0aeaéeneo 1e1adaeuinad ata
1061 TONETAT €0ay.
Puc. 3. CaaeneiTnol eTT6aT00a0eé Taodey To €TT-  «[WTi4-410 4a1T04&CTOTTTO0 effiedaTaaies xcaadate A.A,
0afoda0eé deaoTeaoarTiao-eTia. i ATadoTdaie [5, 6]
a0IT A ¢ ETAU TT ATaddeaiep a 1ai1 5N %o . ITéo-aiiay aa-
haeaeenena ge+efa 8 N 6éachaado Ta 1afoeéiTa ToTendTeaa-
éie fed daca (0adé. 2). IT e€0adacddTaT aaiTal ecaano-
dacTi 3 iT, 0T 6dkaéenené dac Todaie~aneTar roTendTaeaa-
700 aTa éT1057€ed fey 81440 ¢cfaraiey 3°N & 10404364 T0 -26 &T -12, &
s 0T 4831y éaé Tadacopuieéy Tde daceTeaiee 6adaT-
[EGELE 3 faoTa i -0 i +2. Oaéed TadacTi, a6y NI, Toaare+an-
3343 ; ETaT ToTendTeadiey enfeaataaitaa aach neeseTi
®ai T0y2acdT, a aéy 0aeadTaa 1T0Meed éadaTiaoTa
eat ; 1Taea3+aiaT. ESTI & OTAT, 1Té6+ai 104 421704 6701-
foaagyao 29,3. 1 @71 fiTaéandpoiy fi dacéelioacae adcaeifao enneaar-
33 aareé 16edTall 6aEAEeNETAT daca aéy dyaa 1anoToTee-
Ay 3 aafeé TTacai 100 ata Toe1TONETAT éday, TOTAdaal-
2oy 700 T.A. x6433a01 i iTaaotdéaie [1, 6]. A NaTed da-
4T0a0 aaoTod, Tredayiu Ta 8acoéloaot ecroTTiad
20846y eifiedaTaaieé o= e ToiTaaiey N/2 T4, ieeTiypony
0aaeé. 2. € A0AaTad T 1ai0eei T enoT+186a 63caéeneTar daca

Tabauna 2. XuMHU4ecKUil ¥ N30TONMHBINA cocTaB ra3oBoii ¢a3sl MmecTopo:xkaenust Jlactouka.

Twun moa3eMHBIX Conepxanne B 00beMHBIX % 13 o
Homepa ckBaxun B pCO, kIla co, N, 0, 8 °C %o (PDB)
546 Na-HCO; 61,2 99,8 0,15 0,5 -6,22
Ilpumeuanue. NTfoaa daca Troaaaeyeny 1 59'[aTT ?gg’l‘”l‘e 0oT1aoTaoadee, ecioT I'I'l?le ATA0AA TTodaaeyeny Ta Tanf-iraé-
08T14084a Finigan-Mat, TT T ATEEAAC, afageoéé é.4-1.7. Coéei 1.A
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pafifieoaiiTa 43aeaies 63
iTR0aaéyao 61,2 é1a aey 1eiadaé
aéy Téaniao.

MuHepajioru4yecKuil 4 3JiIeMEHTHBII COCTAB
BOJAOBMeEIIAKOIIMX MOPOJ
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Ti i 1daTélgeie iTtaddea-
feyie Na (0,401,20 4af.% Na,0), Ba (4T€ad 0,55 aaf.
%) & Fe (AT&44 0,42 4af. %); TéadeTesac ii aéiiaeo i iT-
aadxaiedi Ca (0,0012,70 aaf. % CaO) & K (0,00i3,54
4an. % K,0). Ta 8éii. 5A TTéacaiT TTéiTa caidua-
764 TéaAeTeaca caTEeeTeoTl & fadaTiavaie (6ToT
A1dada). A8GARNToTOE 0ed6TT fTaddxed HfO,
(0,33i1,33 4af. %).
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fiodTioey. OaToe+iTa 6a
a00@y A43TYOTT A0CAATT dacee=iTé fid
T4Tey 280Ae0a TOe Acae T Tadéfoace il TTa-
aTaaie 1a dacind

Oapuied 1Ta1a0 €1apo
1 e

S
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a604eTad. A 6aeTI aTal-
Tecéed ffaddearey easi-
Taddeeaied eagey (4,216,3 aaf. %) &, Ti-
efey (11,3fi20,6 aaf. %).

Taoanua 3. XuMu4ecKHii cocTaB MUHEPaI0B (MUKPO30H], Bec. %).

MuHepabl [Touku [Na [K [Al [0 [Ca [Ba [si Mg [Fe [Cymma
K-nonessle mmnarst 1 0.91 11.19 9.98 46.09 - 0.49 29.75 98.41
2 0.35 12.28 9.78 46.06 - - 29.90 - 0.33 98.69
3 0.39 12.12 9.94 45.86 - - 29.61 - - 97.91
[Tnarnokmnas 4 6.91 - 10.21 46.38 - 31.07 97.57
5 7.00 - 10.34 49.94 - 31.56 98.85
6 5.35 2.95 10.53 49.72 1.92 - 30.15 - - 98.70
7 5.69 0.13 10.91 46.88 1.96 29.70 95.27
Kaomaur 8 0.26 1.23 18.70 47.70 21.89 0.18  0.37 90.35
9 0.33 0.31 17.54 46.76 - - 22.78 033 044 88.50
10 0.45 2.74 16.84 43.92 - - 22.66 036 0.53 87.51
KapGonatst 11 - - - 43.78 2503 - - 4.35 11.89  85.44
12 - - - 40.77 2213 - - 4.69 1321 81.07
T'unpoxcun Fe 13 - - - 30.89 0.75 - - 474 3724 74.92
14 - - - 30.97 0.38 - - 4.05  39.61 75.31

daasTa AA.

c@3TcTTad Jeol, IXA-8100, TATOOATAATITI afaéeoe+afeTé voefioaaéré i yiasar-
T INCA x-sight, Oxford Instruments, AAAE AAT PAT, aiageoee e.4-1



94 Yennokos, Yenkas, Kapabyos u op.

A -‘ LK | Kx Kanuesble nonesble WwnaTbl:
' g . @D Na,,K,;Ba, oAl .S, 005

BE o @ NawKeFeuAlSiuO,

(@) NayKyAl, 0Si,e0,

Mapokecuabl
XKernesa

Mnarnokna3sbl:
@ Na0.82A|1.OSSi3.0208

@ Na0.82A|1 .O3Si3.0208
@ K0.19ca0.13Na0.63A|1.OGSi2.9308

@ KyoiCayNayeAl, :Sis,0;

G00pm !

Mapokcuabl
XKenesa

KaonuHut

100um

KapGoHatbl
Fe0-0.47%; MgO - 0.29%; Na,O - 0.35%; K,O - 1.42%: SiO, - 46.8%; Al,O, - 35.3%; H,0 - 15%

KaonuHut:  (9) Fe0-0.49%; MgO - 0.54%; Na,0 - 0.45%; K,0 - 0.37%: SiO, - 48.75%; Al,O, - 33.15%; H,0 - 16%
Fe0-0.68%; MgO - 0.6%; Na,0 - 0.6%; K,O - 0.37%: SiO, - 48.5%; Al,0, - 31.8%; H,0 - 17.4%

Kap6oHaTbl Mapokcuabl XXenesa
@) FeO-15.3%; MgO - 7.22%; CaO - 35.02% @ FeO-47,9%; MgO - 7.87%; CaO - 1.04%

{2 FeO-16.99%; MgO - 7.79%; CaO - 30.96% @@ Fe0-50,9%; MgO - 6.72%; CaO - 0.53%
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Tabnuna 4. XumMudecknii coctaB nopoa (Bec. % cyxoif npoonr).

r“%g;“*a 10 20 30 40 50 60 70 80 90 100

Sio, 76,83 72,42 69,30 73,00 72,26 78,00 74,62 71,70 70,43 63,66
TiO, 0,45 0,28 0,25 0,23 0,22 0,12 0,27 0,23 0,28 0,25
ALO; 12,21 13,98 14,99 15,02 15,26 14,81 15,05 16,15 15,89 20,69
Fe,0, 1,05 0,35 0,90 0,15 - 0,30 0,92 - 1,22 0,50
FeO 0,49 1,39 22 0,62 1,51 0,6 0,52 0,54 0,39 12
MnO - 0,13 0,11 - 0,02 - 0,05 - 0,07 0,04
MgO 0,20 0,32 0,31 0,21 0,5 - 0,2 - 0,41 0,82
Ca0 0,42 0,6 0,43 - 0,69 0,7 0,28 13 0,58 0
Na,0 1,54 2,60 2,52 1,35 2,09 3,00 1,64 1,36 1,87 1,71
K,O 4.42 4,48 4,87 5,05 4,85 4,60 4,70 5,10 5,14 6,37
P,05 0,18 0,15 0,09 0,15 0,06 0,05 0,08 0,11 0,10 0,08
H,0 0 0,2 0,1 0,3 0 0 0,3 0 03 0
H,0" 231 2,68 34 3,59 2,08 1,5 2.8 34 2.8 3,96
Cymma 100,1 99,58 9947 100,17 100,14 100,08 99,73 99,89 99,6 99 4
Be 1.80 2.30 1.60 2.60 5.20 3.00 2.10 2.80 4.50 -
Co 3.30 4.30 3.50 4.00 5.20 6.10 6.60 7.00 7.50 -
Cr 142 220 10.7 223 24.7 19.5 16.0 21.6 27.8 -
Cu 7.64 9.88 7.20 8.73 6.33 5.16 6.13 4.18 6.90 -
Li 16.5 13.5 10.3 6.75 9.05 9.09 7.02 9.08 8.10 -
Pb 44.1 47.6 49.0 49.0 49.0 51.1 49.0 56.0 35.0 -
Sr 130 126 135 160 123 120 118 118 115 -
Zn 32.9 60.5 46.2 66.2 73.6 48.5 45.7 82.2 43.6 -
Zr 2.73 2.63 1.65 3.45 4.14 2.00 2.58 2.94 5.16 -
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Pexomenoosana x neuamu O.B. Uyodaegvim

G.A. Chelnokov, N.A. Chepkaya, A.A. Karabtsov, V.I. Kiselev, N.A. Zykin, V.A. Goryachev

Geochemistry of carbon mineral waters and water-enclosing rocks of the Lastochka deposit

Original data are offered on the geochemistry of underground waters and water-enclosing rocks of the Lastochka

carbon mineral water deposit. These data in conjunction with new isotope data (d*®*0, d’H, d*N

om)) Made it

possible to solve the problem of the origin and evolution of underground waters and gasses at the deposit. Fresh
(mineralization 0.1-0.5g/l) and carbon mineral (mineralization 3.7-4.7 g/l) underground waters were studied at
the deposit. For the first time data were obtained (*H) allowing us to estimate the rate of water exchange in the

water-rock-gas system at this deposit.

Key words: Hydrogeochemistry, mineral waters, hydrogeology, carbon dioxide, Primorye.



