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<\_^_gb_ 

FZ]fZlbq_kdbfb h[jZah\Zgbyfb DjufZ� aZgbfZ�

ebkv� fgh]hqbke_ggu_� bkke_^h\Zl_eb. ;hevrZy� qZklv�

jZ[hl�ihk\ys_gZ�\_s_kl\_gghfm�khklZ\m�[1], kljmdlmj�

ghfm�iheh`_gbx [2, 3], Z[khexlghfm�\hajZklm [4, 5] b�

]_h^bgZfbd_�nhjfbjh\Zgby [6]. <� lh�`_� \j_fy� hklZ�

xlky�g_�bamq_ggufb�\hijhku�i_ljheh]bq_kdh]h�oZjZd�

l_jZ�� \� qZklghklb ]b^jhl_jfZevgh-f_lZkhfZlbq_kdb_�

ij_h[jZah\Zgby�\�ahg_�dhglZdlh\�bgljmabc�k�\f_sZx�

sbfb�ihjh^Zfb��qlh�bf__l�[hevrh_�agZq_gb_�^ey�\u�

ykg_gby�iheh`_gby�bgljmab\guo�h[jZah\Zgbc�b�bo�jm�

^hghkghklb�� 

>ZggZy� klZlvy� ihk\ys_gZ� \hijhkZf� i_ljheh]bb�

ijbdhglZdlh\uo� ahg I_j\hfZckdh]h�fZkkb\Z k� ihjh�

^Zfb�jZfu� 

 

F_lh^u�bkke_^h\Zgby 

<k_�h[jZapu�ihjh^�ij_^klZ\eyxl�kh[hc�rlmnu��dh�

lhju_�[ueb�hlh[jZgu�ba�dhj_gguo�\uoh^h\�b�̂ _lZevgh�

hibkZgu� ijb� ijh\_^_gbb� ihe_\uo� jZ[hl�� GZb[he__�

ij_^klZ\bl_evgu_� h[jZapu� [ueb� bamq_gu� gZ� fbdjh�

mjh\g_. Obfbq_kdbc�khklZ\�fbg_jZeh\�[ue�hij_^_e_g�

ijb� ihfhsb wg_j]h^bki_jkbhggh]h ki_dljhf_ljZ 

³INCA-250´� �<=M�� eZ[hjZlhjby� nbabdh-obfbq_kdbo�

f_lh^h\�bkke_^h\Zgby���Mkeh\by�ZgZebaZ��mkdhjyxs__�

gZijy`_gb_� ��� d<�� lhd� ahg^Z� �.2 g$�� \j_fy� gZ[hjZ�

ki_dljZ����k_d��^bZf_lj�imqdZ�h[uqgh�jZ\gyeky���fdf. 

=$)� dhjj_dpby� ijb� jZkq_l_� kh^_j`Zgby� hdbkeh\� b�

hp_gdZ� lhqghklb�ijh\h^bebkv� k�ihfhsvx� dhfie_dlZ�

ijh]jZff�fZl_fZlbq_kdh]h�h[_ki_q_gby�kbkl_fu��Lhq�

ghklv� ZgZebaZ� kbkl_fZlbq_kdb� dhgljhebjh\ZeZkv� ih�

wlZehgguf�h[jZapZf�ijbjh^guo�b�kbgl_lbq_kdbo�fb�

g_jZeh\�� 

<k_]h�[ueh�bkke_^h\Zgh�12 h[jZaph\��fbg_jZeu�ba�

��h[jZaph\ [ueb�ijhZgZebabjh\Zgu�gZ�fbdjhahg^h\hf�

ZgZebaZlhj_ �\�kj_^g_f�[ueh�\uiheg_gh�ih�2��ehdZev�

guo�hij_^_e_gbc�^ey�dZ`^h]h�h[jZapZ���DjbklZeehob�

fbq_kdb_�nhjfmeu�ihe_\uo�riZlh\ jZkkqblZgu�gZ�8 

Zlhfh\�dbkehjh^Z� 

 

J_amevlZlu�b�h[km`^_gb_ 

I_j\hfZckdbc�fZkkb\ jZkiheh`_g�\��.��df�d�x]h-

\hklhdm�hl�k��Ljm^hex[h\dZ�;ZoqbkZjZckdh]h�jZchgZ, 

j_kim[ebdb Djuf��Hg�ij_^klZ\ey_l�kh[hc�h\Zevgh_�\�

ieZg_� l_eh�� k_\_jh-\hklhqgh]h� ijhklbjZgby� ^ebghc�

250 f��rbjbghc�����f�k�\b^bfhc�fhsghklvx�g_�f_g__�

����f��jbk�����<f_sZxs_c�jZfhc�fZkkb\Z�y\eyxlky�Zj�

]beeblu�wkdbhj^bgkdhc�k_jbb�(J1
2-J2

1es)��Bgljmab\gu_�

h[jZah\Zgby� i_j_dju\Zxlky� k� j_adbf� m]eh\uf� g_kh�

]eZkb_f� hj]Zgh]_ggh-h[ehfhqgufb� ba\_klgydZfb� ]h�

l_jb\kdh]h�yjmkZ� (K1h). Ih� ]_hojhgheh]bq_kdbf�^Zg�

guf�>�@ \hajZkl�bgjmab\gh]h�fZkkb\Z�kqblZ_lky�[Zchk�

kdbf (J2b).  

FZkkb\�keh`_g�ij_bfms_kl\_ggh�baf_g_ggufb�ih�

jh^Zfb�kj_^g_]h�khklZ\Z�[ebadbfb�d�fbdjh^bhjblZf�b�

^bhjbl-ihjnbjblZf� [8]. =eZ\gu_� ihjh^hh[jZamxsb_�

fbg_jZeu�± hkgh\ghc�b�kj_^gbc�ieZ]bhdeZa��jh]h\Zy�h[�

fZgdZ��[Zjbckh^_j`Zsbc�fbdjhdebg��Zdp_kkhjgu_�± lb�

lZghfZ]g_lbl (TiO2=10±���fZk�����pbjdhg� �jbk� ��Z��b; 

lZ[e� 1���>ey�ihjh^� oZjZdl_jgu�ghjfZevgh� ahgZevgu_�

djbklZeeu�ieZ]bhdeZaZ�k�\ZjbZpb_c�khklZ\Z�[blh\gbl-

Zg^_abg (jbk� 2Z��b���Kj_^b�\lhjbqguo�ijhp_kkh\�fbg_�

jZehh[jZah\Zgby� hlf_qZxlky� fgh]hqbke_ggu_� j_ljh�

]jZ^gu_�kljmdlmju�aZf_s_gby�jh]h\hc�h[fZgdb�oehjb�

lhf�� dZevpblbaZpby�� dZhebgbaZpby��p_heblbaZpby�ijb�

mjhq_ggu_ d�fZdjh- b�fbdjhlj_sbgZf \�ieZ]bhdeZa_.  

Ih�j_amevlZlZf�bamq_gby�fZ]fZlbq_kdbo l_e�\�\_j�

oh\vyo� j� ;h^jZd� [10.] wg^hdhglZdlh\u_� ahgu� bf_xl�

g_agZqbl_evgmx�rbjbgm��hdheh����kf���Ihjh^u�\�reb�

nZo�g_�hlebqZxlky�ih� kl_i_gb�jZkdjbklZeebah\Zggh�

klb�b�baf_g_gghklb�hl�ihjh^�p_gljZevgh]h�l_eZ��<�wd�

ahdhglZdlh\hc� ahg_ hlf_qZ_lky� lhevdh� g_[hevrh_�

miehlg_gb_� b� ihl_fg_gb_� ]ebgbkluo� lhes� gZ� g_�

kdhevdh�kZglbf_ljh\� 

Ijh\_^_ggh_�gZfb�^_lZevgh_�bamq_gb_�wg^hdhglZd�

lh\ I_j\hfZckdh]h�fZkkb\Z�k�\f_sZxsbfb�_]h�Zj]be�

eblZfb�ihdZaZeh��qlh�gZ�dhglZdlZo� k�ihjh^Zfb�jZfu�

(jbk� 3) \u^_eyxlky fZehfhsgu_����±���kf��hk\_le_g�

gu_�ahgu�dZlZdeZaZ, \uiheg_ggu_�d\Zjp-dZj[hgZl-dZ�

hebgh\uf�\_s_kl\hf�k�oehjblhf�b�j_^dbfb�djbklZe�

eZfb�ibjblZ��jbk� 2c, d���Hkh[_gghklvx�wlbo�ahg�y\ey�

_lky�j_ebdlh\Zy�mgZke_^h\ZggZy�lZ[eblqZlh-a_jgbklZy�

kljmdlmjZ�k�djmigufb��.5±0.��ff�\u^_e_gbyfb��ij_^�

klZ\eyxsbfb�kh[hc�aZf_s_ggu_�dZhebgblhf�b�dZev�

pblhf�djbklZeeu�ieZ]bhdeZaZ��ih^q_jdgmlu_�ih�i_jb�

n_jbb�`_e_abkluf�oehjblhf��jbk� 2c, d).  

 

 
Jbk���� IZghjZfguc�kgbfhd�I_j\hfZckdh]h�dZjv_jZ��DjZkghc�ljZkkbjh\dhc�ihdZaZgZ�h[eZklv�bkke_^h\Zgby�b�hl[hjZ�h[jZaph\� 

[Fig. 1. Panoramic photograph of the Pervomaisky quarry. The red trace shows the area of investigation and sampling.] 
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Jbk���� Fbdjhnhlh]jZnbb�i_ljheh]bq_kdbo�jZagh\b^ghkl_c�ihjh^�I_j\hfZckdh]h�bgljmab\Z�b�ihjh^�jZfu��Z ± djmiguc�djb�

klZee�ahgZevgh]h�ieZ]bhdeZaZ�\�d\Zjp-oehjbl-jh]h\hh[fZgdh\hf�fZljbdk_��b ± lh`_�gZ�we_dljhggh-fbdjhkdhibq_kdhf�kgbfd_��lhqdb�

khhl\_lkl\mxl�ZgZebaZf��ij_^klZ\e_gguf�\�lZ[ebp_���� kbf\heu�fbg_jZeh\�ih�>�@���c ± j_ebdlh\uc�djbklZee�ieZ]bhdeZaZ��aZf_�

s_gguc�dZhebgblhf�b�dZevpblhf�\�d\Zjp-oehjbl-dZevpblh\hf�fZljbdk_��d ± lh`_�gZ�we_dljhggh-fbdjhkdhibq_kdhf�kgbfd_��e ± 

dZhebgbl-oehjbl-dZj[hgZlgh_�\_s_kl\h�jZfu��f ± lh`_�gZ�we_dljhggh-fbdjhkdhibq_kdhf�kgbfd_��Hlq_leb\h�\b^gu�km[fbdjhggu_�

\u^_e_gby�Zev[blZ��lhqdb�ZgZebah\�ij_^klZ\e_gu�\�lZ[ebp_��). 

[Fig. 2. Micrographs of petrological varieties of rocks in the Pervomaisky intrusion and host rocks: (a) a large crystal of zoned plagioclase 

in quartz-chlorite-hornblende matrix, (b) the same in the electron microscopic image (the points correspond to the analyses presented in Table 

1, symbols of minerals are according to [9]), (c) relict plagioclase crystal replaced by kaolinite and calcite in a quartz-chlorite-calcite matrix, 

(d) the same in the electron microscopic image, (e) kaolinite-chlorite-carbonate substance in the host rocks, (f) the same in the electron micro-

scopic image. Submicron albite precipitates are clearly visible (analysis points are presented in Table 1).] 
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LZ[e���� Obfbq_kdb_�khklZ\u�ihe_\uo�riZlh\�bgljmab\gh]h�fZkkb\Z�I_j\hfZckdbc��=hjguc�Djuf� 

[Table 1. Chemical compositions of feldspars in the Pervomaisky intrusion massif (Crimean Mountains)] 

Fbg_jZe
 

[Mineral*] 
Bt Lb Lb An DIV Ab Ab 

��ZgZebaZ 

[ Analysis No.] 
7 8 9 10 23 3 4 

SiO2 48.31 54.62 54.93 60.23 64.18 66.86 65.37 

TiO2 - 

Al2O3 32.55 28.02 28.04 24.20 18.34 19.29 19.97 

FeO 0.90 0.69 0.46 0.43 - - - 

MnO - 

MgO - 

CaO 15.44 10.65 10.02 5.61 0.24 0.45 0.79 

Na2O 2.78 5.70 6.27 9.02 0.51 11.89 11.73 

K20 - 0.21 0.23 0.5 16.12 0.19 0.14 

BaO - - - - 0.62 - - 

KmffZ 99.98 99.89 99.96 99.99 100.01 98.68 98.00 
 

Si 2.21 2.46 2.46 2.66 2.98 2.95 2.90 

Ti - 

Al 1.75 1.49 1.48 1.26 1.00 1.00 1.04 

Fe'' 0.03 0.03 0.02 0.02 0.00 0.00 0.00 

Mn - 

Mg - 

Ca 0.76 0.51 0.48 0.27 0.01 0.02 0.04 

Na 0.25 0.50 0.54 0.77 0.05 1.02 1.01 

K 0.00 0.01 0.01 0.03 0.96 0.01 0.01 

Ba 0.00 0.00 0.00 0.00 0.03 0.00 0.00 
 

X(Ca) 0.75 0.50 0.46 0.25 0.01 0.02 0.04 

X(Na) 0.25 0.49 0.52 0.72 0.05 0.97 0.96 

X(K) 0.00 0.01 0.01 0.03 0.94 0.01 0.01 

Ijbf_qZgb_� 
�bkihevah\Zgu�kbf\heu�fbg_jZeh\��%W�± [blh\gbl� Lb ±eZ[jZ^hj��$Q�± Zg^_abg� 

Dfs ± fbdjhdebg, Ab ± Zev[bl. 

Note: * the following symbols of minerals are used: Bt - bitovnite, Lb - labrador, An - andesine, Kfs - microcline, Ab ± albite 

 

Ihjh^u� jZfu� \� ahg_� wdahdhglZdlZ� ij_^klZ\e_gu�

miehlg_ggufb� [mjh\Zlh-dhjbqg_\ufb� Zj]beeblZfb�

�jbk�� ����khklhysbfb�ba�dZhebgblZ�b�dZevpblZ��<�ih�

jh^_�nbdkbjmxlky� djmigu_� ����±��ff�� deZklbq_kdb_�

djbklZeeu�oehjblZ��rZfhabl��b�j_^db_������ff��a_jgZ�

oehjkh^_j`Zs_]h������\_k���&O� ZiZlblZ��jbk���e, f).  

>_lZevgu_�fbdjhkdhibq_kdb_�bkke_^h\Zgby�iha\h�

ebeb�mklZgh\blv�\�Zj]beeblZo�kd\hagh_�jZkijhkljZg_�

gb_�]ehf_jh[eZklh\uo�kdhie_gbc��^h����fdf��Zev[blZ�

�jbk����Z��lZ[e�����H[t_f�lZdbo�\u^_e_gbc�khklZ\ey_l�

ijbf_jgh���±����hl�h[s_]h�h[t_fZ�Zj]beeblh\��qlh�\�

k\hx�hq_j_^v��k\b^_l_evkl\m_l�h�ijhp_kkZo�Z^bghebaZ�

pbb�ihjh^�jZfu��H[jZah\Zgb_�Z^bgheh\� ± Zev[blbab�

jh\Zgguo�i_eblh\�gZ�dhglZdl_�k�fZnbq_kdbfb�bgljm�

ab\Zfb�� k\yaZgh� k� gZljh\uf� f_lZkhfZlhahf� >���� ��@��

Bklhqgbdhf� gZljby� fh`_l� \uklmiZlv�� Z�� jZah]j_luc�

]b^jhl_jfZevguc�jZkl\hj�k�e_lmqbfb��[��fhjkdZy�\h^Z�

\�ihjh\uo�k\yadZo�i_eblh\��<deZ^�\lhjh]h�bklhqgbdZ�\�

h[smx�f_lZkhfZlbq_kdmx�kbkl_fm��aZ�j_^dbf�bkdex�

q_gb_f� >��@�� hdZau\Z_lky� g_agZqbl_e_g�� lZd� dZd� dhg�

ljhebjm_lky�� ]eZ\guf� h[jZahf�� fheyjguf� h[t_fhf�

1D&O�\h�nexb^_�ihjh\uo�k\yahd�b�j_`bfhf�l_fi_jZ�

lmj�^Z\e_gbc�>��@��KhklZ\�nexb^Z�b�_]h�pbjdmeypbx�\�

]b^jhl_jfZevguo�kbkl_fZo�hljZ`Z_l�h[h[szggZy�fh�

^_ev�=b]]_g[ZoZ�>������@��\�hkgh\_�dhlhjhc�e_`Zl�ZgZ-

eblbq_kdb_�^Zggu_�ih�]_hl_jfZf b�nexb^guf�\dex�

q_gbyf�\�fbg_jZeZo�>��@�� 

Kh]eZkgh�wlhc�fh^_eb� [15, 16] bklhqgbdhf�]b^jh�

l_jf�\uklmiZxl�fZ]fZlbq_kdb_�jZkieZ\u \�hkgh\Zgbb�

A_fghc�dhju��Ijb�^_]ZaZpbb�fZ]fu�\u^_ey_lky�[hev�

rhc�h[t_f�\h^ygh]h�iZjZ�h[h]Zs_ggh]h�&22, SO2, H2S. 

Ih^a_fgu_�\h^u�]em[hdbo�]hjbahglh\��ih]ehsZy�\h^y�

ghc�iZj��h[jZamxl� \ukhdh j_Zdlb\gu_�jZkl\hju��\u�

s_eZqb\Zxsb_� \f_sZxsb_� ihjh^u� k� \u^_e_gb_f�

\h^guo�jZkl\hjh\�oehjb^h\�b�kmevnZlh\�1D��.� Pbjdm�

ebjmxsbc� ihlhd�s_ehqguo� jZkl\hjh\� nhjfbjm_l� ��

ahgu�� ��� ahgZ�dZeb_\h]h�f_lZkhfZlhaZ�\ p_gljZevguo�

qZklyo� bgljmabc� k\yaZggZy� k� \hkoh^ysbf� ihlhdhf�

]b^jhl_jf��D������ahgZ�hd\Zjp_\Zgby��dZj[hgZlbaZpbb�

b�dZhebgbaZpbb�&D-$O�kbebdZlh\�\�djZ_\uo�qZklyo�bg�

ljmab\h\��+������ahgZ�ij_bfms_kl\_ggh�gZljh\h]h�f_�

lZkhfZlhaZ�ihjh^�jZfu, h[jZah\ZggZy�gbkoh^ysbf�ih�

lhdhf�]b^jhl_jf��1D-Ca-(Mg)) [15, 16]. 

Ij_^klZ\e_ggZy�\ur_�fh^_ev�gZoh^bl�hljZ`_gb_�\�

i_ljheh]bq_kdbo�hkh[_gghklyo�bamq_gguo�ihjh^�I_j�

\hfZckdh]h�bgljmab\Z��<�fbdjh^bhjblZo��gZfb�aZnbd�

kbjh\Zgu� f_edb_�� gh\hh[jZah\Zggu_� a_jgZ� [Zjbckh�

^_j`Zs_]h�fbdjhdebgZ \�ZkkhpbZpbb�k�djmigufb�djb�

klZeeZfb�ahgZevgh]h�ieZ]bhdeZaZ��D-ahgZ���<�ahgZo�dZ�

lZdeZaZ��wg^hdhglZdl_��gZ[ex^Zxlky�fgh]hqbke_ggu_ 
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Jbk���� AhgZ�dhglZdlZ�fbdjh^bhjblh\�(1) I_j\hfZckdh]h�bg�

ljmab\Z�k�Zj]beeblZfb�(3) wkdbhj^bgkdhc�k_jbb��Hlq_leb\h�

\b^gZ�ahgZ�dZlZdeZaZ�(2) gZ�dhglZdl_�p_gljZevgh]h�l_eZ�b�ih�

jh^�jZfu� 

[Fig. 3. Contact zone of microdiorites (1) in the Pervomaisky in-

trusion with agrillites (3) of Eskiorda series. The cataclasis zone 

(2) is clearly visible at the contact between the central body and 

the host rocks.] 

 

kljmdlmju�aZf_s_gby�ieZ]bhdeZaZ�dZevpblhf�b�dZheb�

gblhf��Z�lZd`_�djbklZeeu�d\ZjpZ��+-ahgZ���B��gZdhg_p��

\� ihjh^Zo� jZfu� �Zj]beeblZo� wkdbhj^bgkdhc� k_jbb��

gZfb�[ueb�\i_j\u_�h[gZjm`_gu�f_edb_� ]ehf_jh[eZ�

klh\u_�kdhie_gby�Zev[blZ��1D�±Ca-(Mg) ± ahgZ�� 

F_oZgbaf�gZljh\h]h�f_lZkhfZlhaZ�Zj]beeblh\�wk�

dbhj^bgkdhc�k_jbb�fh`_l�[ulv�hibkZg�ke_^mxs_c�j_�

Zdpb_c�� 

k_jbpbl + d\Zjp -> Zev[bl 

KAlSi3O10(OH)2 + 6SiO2 + 3Na+��\h�nexb^_��-> 

3NaAlSi3O8 + 2H+ �\h�nexb^_� +K+ �\h�nexb^_� 

Dhk\_gguf�ih^l\_j`^_gb_f�j_Zdpbb�y\ey_lky�hl�

kmlkl\b_�\�ihjh^Zo�jZfu�k_jbpblZ�± fbg_jZeZ� rbjhdh�

jZkijhkljZg_ggh]h� \� Zj]beeblZo� b� Ze_\jheblZo� wk�

dbhj^bgkdhc�b�lZ\jbq_kdhc�k_jbc��Ke_^m_l�hlf_lblv��

qlh�^ey�h[jZah\Zgby�Z^bghe�g_h[oh^bf�hlghkbl_evgh�

\ukhdbc�l_fi_jZlmjguc�]jZ^b_gl�����±350ÛK���\�kem�

qZ_� k�gbkoh^ysbf�nexb^guf�ihlhdhf��h[_ki_qb\Z_�

fuc�l_iehf�I_j\hfZckdh]h�bgljmab\Z��H�\ukhdhc�kdh�

jhklb�ih^t_fZ�b�djbklZeebaZpbb�fZ]fu�I_j\hfZckdh]h�

bgljmab\Z� fh]ml� k\b^_l_evkl\h\Zlv� khojZgb\rb_ky� \ 

fbdjh^bhjblZo� ghjfZevgh� ahgZevgu_� djbklZeeu� ieZ�

]bhdeZaZ��Z�lZd`_�]hfh]_ggu_�a_jgZ�lblZghfZ]g_lblZ�k�

mf_j_gguf�kh^_j`Zgb_f�7L22  �^h����fZk���� 

AZdexq_gb_ 

LZdbf� h[jZahf�� \g_^j_gb_ I_j\hfZckdh]h� bgljm�

ab\gh]h�fZkkb\Z�g_�ijb\_eh�d�fZkrlZ[ghc�f_lZkhfZ�
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