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MINERAL PARAGENESES OF PLATINUM GROUP OF THE VERKH-
NEIVINSKII ALPINOTYPE ULTRAMAFITE MASSIF:  MINERALS OF

THE LAURITE-ERLICHMANITE ROW AND THEIR ARSENIOUS
VARIETIES

 In placers of the Verkh-Neivinskii alpinotype ultramafite massif
(Middle Ural) three mineral generations of laurite-erlichmanite, presented by
the primary and two secondary parageneses of platinum group minerals have
been studied. Crystals of laurite-1 by the chemical composition have 9.7—
31.9 % Os, 5.5—13.5 % Ir and correspond the most usual compositions in
chromites. Laurite-erlichmanite-2 forms coatings on the native grains of
Os,Ir,Ru. It has up to 17.2 % As and up to 34.1 % Ir for correlation Me:
(As+S)=1: 2. Laurite-3 is distinguished by its purity (usually not more than
2—3 % admixture components). It’s supposed that arsenious laurite-
erlichmanite have been formed as the result of metamorphic processes in
relation to the influence of later gabbroid intrusions on ultramafites.

�<�[hevrbgkl\_�him[ebdh\Zgguo�jZ[hl�nZau�jy^Z�eZmjbl

(RuS2��²�wjebdfZgbl� �2V62��dZd�\�Zevibghlbiguo��lZd�b�kljZlb-
nhjfguo� b� ahgZevguo� ]bi_j[Zablh\uo� dhfie_dkZo� hlghkblky� d

i_j\bqghfm�iZjZ]_g_abkm��h[jZah\Z\r_fmky�ijb�djbklZeebaZpbb

ojhfblh\��<�ihevam�wlh]h�iheh`_gby��djhf_�fbg_jZ]jZnbq_kdbo

gZ[ex^_gbc�� k\b^_l_evkl\m_l� aZ\bkbfhklv� obfbq_kdbo� khklZ\h\

eZmjblZ�b�Zkkhpbbjmxs_]h�k�gbfb�ojhfribg_eeb^Z� >�@��<�jy^_

^jm]bo�jZ[hl�wlb�fbg_jZeu�hlg_k_gu�d�\lhjbqghfm�iZjZ]_g_abkm�

h[jZah\Z\r_fmky� gZ� ihklfZ]fZlbq_kdhf� beb� f_lZfhjnbq_kdhf

wlZiZo� >�� 4, ��@��GZdhg_p�� bf_xlky� ^Zggu_� h� ^\mo� ]_g_jZpbyo
eZmjblZ�²� i_j\bqghf�fZ]fZlbq_kdhf� b� \lhjbqghf�f_lZfhjnb-
q_kdhf� >��@� beb� ^Z`_� h[hbo�f_lZfhjnbq_kdbo�� h[jZah\Z\rboky
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gZ� wlZiZo� Z\lhf_lZfhjnbq_kdhc� k_ji_glbgbaZpbb�b�ijh]j_kkb\-
gh]h�dhglZdlh\h]h�f_lZfhjnbafZ�>��@�

�<�^Zgghc�jZ[hl_�gZ�hkgh\Zgbb�bkke_^h\Zgby�ieZlbghb^h\

ba� jhkkui_c� [eb`g_]h� kghkZ�<_jo�G_c\bgkdh]h�fZkkb\Z� Zevib-
ghlbiguo� ]bi_j[Zablh\� �Kj_^gbc� MjZe�� mklZgh\e_gh� kd\hagh_

jZa\blb_� eZmjblZ� \� ijhp_kk_� h[jZah\Zgby� b� ij_h[jZah\Zgby� \_-
s_kl\Z�ojhfblblh\�b�ijbkmlkl\b_�ih�f_gvr_c�f_j_�lj_o�_]h�]_-
g_jZpbc�� j_adh� jZaebqZxsboky� ih� obfbq_kdhfm� khklZ\m�� <i_j-
\u_� mklZgh\e_gu� \ukhdhbjb^bklu_� b� furvydh\bklu_� eZmjbl�

wjebdfZgblu�� Z� lZd`_� ihdZaZgZ� f_lZfhjnh]_ggZy� ijbjh^Z� ih-
ke_^gbo�� Bkke_^h\Zgb_� [Zabjm_lky� gZ� ��� fbdjhj_gl]_ghki_d-
ljZevghf�ZgZeba_�fbg_jZeh\�jy^Z�eZmjbl�wjebdfZgbl��bjZjkblZ�b

l\_j^uo�jZkl\hjh\�5X�2V�b� ,U��\uiheg_gguo�gZ�fbdjhZgZebaZlh-
jZo�-;$���\�Bgklblml_�]_heh]bb�b�]_hobfbb�MjH�J:G��ZgZeblbd

<��:��<bebkh\��

 <_jo�G_c\bgkdbc� fZkkb\� Zevibghlbiguo� ]bi_j[Zablh\
keh`_g�bgl_gkb\gh�k_ji_glbgbabjh\Zgufb�]Zjp[mj]blZfb�\�p_g-
ljZevguo�qZklyo�b� Zih^mgblh\ufb� k_ji_glbgblZfb� �22-S1��²� \

i_jbn_jbq_kdbo�� K� ihke_^gbfb� Zkkhpbbjmxl� fgh]hqbke_ggu_

g_[hevrb_� f_klhjh`^_gby� ojhfblZ�� DhglZdlu� fZkkb\Z� k� \f_-
sZxsbfb� \medZgh]_ggh�hkZ^hqgufb� ihjh^Zfb� l_dlhgbq_kdb_�

<^hev�\k_]h�\hklhqgh]h�b��\�f_gvr_c�kl_i_gb��k_\_jgh]h�b�x`gh-
]h� dhglZdlh\� fZkkb\Z� jZa\blu� bgljmabb� ]Z[[jh�� ]Z[[jh�

ibjhdk_gblh\�� hlghkysboky� d� ljhg^v_fbl�ieZ]bh]jZgbl�]Z[-
[jh\hc� nhjfZpbb� �62-D2��� GZ� klud_� ^mgblh\� b� ]Zjp[mj]blh\� k

]Z[[jh�nbdkbjmxlky�ibjhdk_gblu��<�ihke_^g__�\j_fy� >�@�ieZlb-
ghb^gh_�hjm^_g_gb_�fZkkb\Z�hlg_k_gh�d�kZfhklhyl_evghfm�\_jo-
g_c\bgkdhfm� lbim�� oZjZdl_jbamxs_fm� ^mgbl�]Zjp[mj]blh\u_

jZaj_au� i_jbn_jbq_kdbo� ahg� i_j_oh^Z� d� djZ_\hfm� ihehkqZlhfm

dhfie_dkm��Ih� ]_hobfbq_kdhc� ki_pbZebaZpbb� hgh� y\ey_lky�ieZ-
lbgh�jml_gbc�bjb^b_\h�hkfb_\uf�� Ih� \k_c� iehsZ^b� fZkkb\Z

jZa\blu�dhfie_dkgu_� �ahehlh��FI=��f_klZfb�^_fZglhb^�� Zeex-
\bZevgu_� �4IV��b�^_ex\bZevgh�ijhex\bZevgu_� �1I-N2�� jhkkuib�

Jhkkuib� k�ih\ur_ggufb� kh^_j`Zgbyfb�FI=� ly]hl_xl� d� kdhi-
e_gbyf�ojhfblh\uo�ijhy\e_gbc�

�Kj_^b� fbg_jZeh\� ieZlbgh\hc� ]jmiiu� \u^_e_gu� i_j\bq-
gu_�b�\lhjbqgu_�hkfbc�bjb^bc�jml_gb_\u_�b�ieZlbgh\u_�iZjZ-
]_g_abku��I_j\bqgu_�iZjZ]_g_abku�keh`_gu�kZfhjh^gufb�fbg_-
jZeZfb�kbkl_fu�2V�,U�5X��hkfbc��bjb^bc��jml_gbc��jml_gbjb^hk-
fbg���eZmjblhf�5X62��wjebdfZgblhf�2V62�\h�\k_o�jhkkuiyo�fZk-
kb\Z��Z�lZd`_�bahn_jjhieZlbghc�3W3)H�b�l_ljZn_jjhieZlbghc�3W)H

²� \� jhkkuiyo�x`ghc� qZklb� fZkkb\Z�� JZaf_jghklv� qZklbp� wlbo

fbg_jZeh\�\�jhkkuiyo� �^h� �²��ff�� agZqbl_evgh�ij_\urZ_l� lZ-
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dh\mx�\�ojhfblblZo�Zevibghlbiguo�dhfie_dkh\��h^gZdh�khklZ\u

ojhfribg_eeb^h\� \� kjhkldZo� k� hkfbc�bjb^bc�jml_gb_\ufb�nZ-
aZfb�k\b^_l_evkl\mxl�\�ihevam�lZdhc�k\yab�

�<lhjbqguc�hkfbc�bjb^bc�jml_gb_\uc�iZjZ]_g_abk�jZa\b-
\Z_lky� dZd� ih� i_j\bqguf� fbg_jZeZf� �dhjjhabhgguc� iZjZ]_g_-
abk���lZd�b�hleZ]Z_lky�gZ�bo�ih\_joghklb� �gZeh`_gguc�iZjZ]_g_-
abk���A_jgZ�i_j\bqguo�hkfbjb^h\�dhjjh^bjmxlky�Z]j_]ZlZfb�hk-
fbc�bjb^bc�jml_gb_\uo� kmevnhZjk_gb^h\�� obfbq_kdbc� khklZ\

dhlhjuo�\Zjvbjm_l�hl� �2V�,U�5X�$V6�^h� �2V�,U�5X�� �$V� 0—0.59, S1.41—2)
\� \b^_�ie_ghd�b�h[hehq_d� q_jgh]h�p\_lZ�fhsghklvx�hl�i_j\uo

fdf�^h�����ff� �jbk������LZdb_�h[hehqdb�gZ�hkfbjb^Zo�jZa\blu�\

jhkkuiyo�ih�\k_c�iehsZ^b�fZkkb\Z��h^gZdh�gZb[hevr__�bo�dheb-
q_kl\h�hlf_qZ_lky�\�\hklhqghc�b�x`ghc�_]h�qZklyo��GZeh`_gguc

\lhjbqguc� hkfbc�bjb^bc�jml_gb_\uc� iZjZ]_g_abk� jZa\bl� bk-
dexqbl_evgh�\�x`ghc�qZklb�fZkkb\Z�b�ij_^klZ\e_g�[_ahkfbkluf

eZmjblhf� �bgh]^Z�k�f_edbfb�\dexq_gbyfb�\�g_f�hkfby���lheh\-
dblhf� ,U6E6�� dZrbgblhf� �,U�5K�2S3�� dmijhbjb^kblhf� &X,U2S4,
kmevnb^gufb�nZaZfb�jy^Z� �,U�&X�)H�1L��²�6��Wlb�fbg_jZeu�h[-
jZklZxl�i_j\bqgu_�kZfhjh^gu_�hkfbjb^u��\�lhf�qbke_�b�kmevnh-
Zjk_gb^gu_�ie_gdb�

Jbk�� ��� AhgZevgZy� dhjjhabhggZy� dZcfZ�furvydh\bklh]h� eZmjbl�

wjebdfZgblZ�\lhjhc� ]_g_jZpbb (1)�gZ�\u^_e_gbb�kZfhjh^gh]h�l\_j^h]h
jZkl\hjZ�5X�2V�b�,U��2).

Kgbfhd� gZ� j_gl]_ghki_dljZevghf� fbdjhZgZebaZlhj_� $05$<� �KR:�� \

j_`bf_�hljZ`_gguo�we_dljhgh\
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Jbk�� ��� Obfbq_kdbc� khklZ\� fbg_jZeh\� jy^Z� eZmjbl�wjebdfZgbl

i_j\hc� �ihe_� ���� \lhjhc� �ihe_� ��� b� lj_lv_c� �ihe_� ��� ]_g_jZpbc� <_jo�

G_c\bgkdh]h�fZkkb\Z�

<lhjbqguc� ieZlbgh\uc� iZjZ]_g_abk� ij_^klZ\e_g� lmeZfb-
gblhf� 3W2)H&X�� n_jjhgbd_evieZlbghc� 3W2)H1L�� kmjvfygbkluf

ohg]rblhf� 3W�&X�6E�� >��@�� kmevnb^Zfb�f_^b�b�gbd_ey� �^b]_gbl�

i_gleZg^bl�� iheb^bfbl�� obae_\m^bl��� bjb^bc�jh^b_\uf� kmevnh-
Zjk_gb^hf�� Kmevnb^u� b� kmevnhZjk_gb^u� ijbkmlkl\mxl� \� \b^_

djbklZeebq_kdbo�b�bgl_jklbpbZevguo� \dexq_gbc� \� lmeZfbgbl_�

<b^bfh�d�wlhfm�iZjZ]_g_abkm��jZa\blhfm��dZd�b�i_j\bqguc�\�jhk-
kuiyo�x`ghc� qZklb� fZkkb\Z�� ijbgZ^e_`Zl� b� ahehlh�k\bgph\u_

fbg_jZeu�²�omgvqmgvbl�$X23E�b�Zgxcbl�$X3E2 [11].
�EZmjbl�b�wjebdfZgbl�i_j\hc�]_g_jZpbb�ij_^klZ\e_gu�oh-

jhrh� h]jZg_ggufb� djbklZeeZfb� jZaf_jZfb� ^h� ���� ff�� h[uqgh

f_g__�����ff��Hlg_k_gb_�d�gZb[he__�jZgg_c�]_g_jZpbb�h[hkgh\u-
\Z_lky�bo�kjZklZgbyfb�k�djbklZeeZfb�kZfhjh^guo�2V�5X�,U�l\_j-
^uo�jZkl\hjh\��Z�lZd`_�h[gZjm`_gb_f�\�i_j\bqghf�iZjZ]_g_abk_

\� ojhfblh\uo� jm^Zo� >�@��Ih� obfbq_kdhfm� khklZ\m� �jbk�� ��� hgb

aZgbfZxl�ijhf_`mlhqgh_�iheh`_gb_�\�jy^m�eZmjbl�wjebdfZgbl�

kh^_j`Zl� ���²����� �� 2V� �����²����� n�� _��� b� ���²����� �

,U������²�����n��_���b�khhl\_lkl\mxl�gZb[he__�h[uqguf�khklZ\Zf

\�ojhfblZo�>��@��Ba�^jm]bo�ijbf_k_c�\�gbo�\�kms_kl\_gguo�dheb-
q_kl\Zo�ijbkmlkl\mxl�5K�²�^h�����������n��_���b�3G�²�^h������

������n��_���

�EZmjbl�wjebdfZgblu� �^h� �����n��_��2V��\lhjhc� ]_g_jZpbb

\oh^yl�\�khklZ\�\lhjbqgh]h�dhjjhabhggh]h�iZjZ]_g_abkZ��]^_�hgb

\f_kl_�k�bjZjkblhf�h[jZamxl�ahgZevgu_�h[hehqdb�b�ie_gdb�q_j-
gh]h�p\_lZ�gZ�a_jgZo�i_j\bqguo�kZfhjh^guo�2V�,U�5X�nZa��aZf_-
sZy�bo��Khhlghr_gby�2V��,U�b�5X�\�gbo�gZke_^mxlky�hl�lZdh\uo�\

kZfhjh^guo� nZaZo�� qlh� ih^q_jdb\Z_l� dhjjhabhggmx� ijbjh^m
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h[hehq_d��jbk������FbdjhZgZebahf�eZmjblh\�\lhjhc�]_g_jZpbb�mklZ-
gh\e_gu�rbjhdb_�\ZjbZpbb�kh^_j`Zgbc�\�gbo�k_ju�b�furvydZ��^h

�����fZk�� ���beb������n��_��$V��ijb�khojZg_gbb�kl_obhf_ljbq_kdbo

khhlghr_gbc�f_lZee���6�$V��  ������Ijb�wlhf�\�gZf_qZxs_fky�jy^m
(Ru,Os,Ir)S2–�5X�2V�,U�$V6� kms_kl\m_l� jZaju\� kf_kbfhklb� \� ^bZiZ-
ahg_�����²�����n��_��$V�beb��khhl\_lkl\_ggh������²�����n��_��6��M\_-
ebq_gb_�kl_i_gb�furvydh\bklhklb�nZa�khijh\h`^Z_lky�ih\ur_gb-
_f�kh^_j`Zgbc�\�gbo�bjb^by�^h��������������n��_����jbk������Wlb�dhg-
p_gljZpbb�bjb^by� agZqbl_evgh�ij_\urZxl�jZg__�ijb\h^bfu_�^ey

eZmjblh\�²�g_�[he__������fZk����������n��_���>��@�

�Ih� ^Zgguf� j_g]_gh\kdh]h� bkke_^h\Zgby� �JD>������ ff�

FeKα+β -�baemq_gb_�� eZmjbl�wjebdfZgblh\� i_j\hc� ]_g_jZpbb�� kh-
^_j`Zsbo��²��fZk�����,U��iZjZf_lju�dm[bq_kdhc�j_r_ldb�khklZ-
\beb���Zh= 0.5616 — 0.5621 ±���������gf��qlh�ebrv�g_fgh]h�ij_-
\urZ_l� iZjZf_lju� kbgl_lbq_kdbo� djZcgbo� qe_gh\� bahfhjngh]h

jy^Z�5X62–OsS2:Zh ���������²���������gf� �$670���������b� ���

������Furvydh\bklu_�b�bjb^bklu_� �����²�����n��_��$V�b�����²

�����n��_��,U��eZmjbl�wjebdfZgblu�\lhjhc�]_g_jZpbb�bf_xl�agZq_-
gby� Zh� agZqbl_evgh�[he__�\ukhdb_�²�������²��������± 0.00003
gf�� ©JZajuoe_gb_ª� kljmdlmju� eZmjblZ� b� wjebdfZgblZ� aZ� kq_l

\oh`^_gby� furvydZ� klbfmebjm_l�� lZdbf� h[jZahf�� \oh`^_gb_� \

gbo�bjb^by��<�khhl\_lkl\bb�k�wlbf�iheh`_gb_f�furvydh\bklu_

wjebdfZgblu�=mebgkdhc�bgljmabb�kh^_j`Zl�bjb^bc�\�dhebq_kl-
\Zo�� ij_\urZxsbo� h[uqguc� mjh\_gv� _]h� \� wlhf�fbg_jZe_� �kf�

jbk�� ��� ihey� �� ���� <� p_ehf�� bjb^bklu_� eZmjbl�wjebdfZgblu�� \
dhlhjuo�^h�iheh\bgu� Zlhfh\� k_ju� aZf_s_gu�furvydhf��fh]ml

jZkkfZljb\Zlvky�dZd�nZau�kh�kljmdlmjhc�ibjblZ�k�g_mihjy^hq_g-
guf�jZkij_^_e_gb_f�Zlhfh\�$V�b�6�b�rbjhdbf�bahfhjnbafhf�\

dZlbhgghc�qZklb�>�@��H[sZy�nhjfmeZ�bo��5X�2V�,U��6�$V�2.
 Kh\f_klgh� k� eZmjbl�wjebdfZgblZfb� \lhjhc� ]_g_jZpbb� \

ahgZevguo� dZcfZo� gZ� kZfhjh^guo� 2V�,U�5X� l\_j^uo� jZkl\hjZo

bgh]^Z� ijbkmlklmxl� kmevnhZjk_gb^gu_� nZau� k� khhlghr_gbyfb

furvydZ� b� k_ju� [ebadbfb� d� �� �$V�� 6 = ����²������ �jbk�� ����Ih

obfbq_kdhfm�khklZ\m�b�kljmdlmj_�^bnjZdpbhggh]h�ki_dljZ�hgb�hl-
\_qZxl�bjZjkblm��kh^_j`Zs_fm�2V��^h������n��_���b�5X��^h������n��_���

Bo� iZjZf_lju� djbklZeebq_kdhc� j_r_ldb� Zh�� khklZ\b\rb_

0.5678—�������gf��kbevgh�m\_ebq_gu�ih�hlghr_gbx�d�furvydh-
\uf�eZmjbl�wjebdfZgblZf�b�ijb[eb`Zxlky�d� agZq_gbyf��ijb\h-
^bfuf�^ey�5X�3W�5K�kh^_j`Zs_]h�bjZjkblZ�Zh  ��������gf� >�@��Wlb

nZau�h[eZ^Zxl�kljmdlmjhc�dh[ZevlbgZ�k�mihjy^hq_gguf�jZkij_^_-
e_gb_f�Zlhfh\�$V�b�6�>�@�b�h[s_c�nhjfmehc��,U��2V� Ru)AsS.
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Jbk�����MgZke_^h\Zgghklv�khhlghr_gbc�2V��,U�b�5X�\�furvydh\uo

eZmjbl�wjebdfZgblZo� dhjjhabhggh]h� \lhjbqgh]h� iZjZ]_g_abkZ� �ihe_� ��

hl�khklZ\Z�kZfhjh^guo�hkfbjb^h\� �ihe_����<_jo�G_c\bgkdh]hfZkkb\Z�b

obfbq_kdbc�khklZ\��Zl�����gZb[he__�qZklh�\klj_qZ_fuo�\�f_klhjh`^_gb-
yo�fbjZ�eZmjblh\��ihe_����b�wjebdfZgblh\��ihe_����ih�>��@�

Ihe_���²�furvydh\bklu_�wjebdfZgblu�=mebgkdhc�bgljmabb�>��@

EZmjbl�lj_lv_c�]_g_jZpbb��g_�[he__������n��_��2V��\oh^bl�\

khklZ\�\lhjbqgh]h�gZeh`_ggh]h�iZjZ]_g_abkZ�FI=��?]h�djbklZe-
eu�jZaf_jZfb�f_g__�����ff�\f_kl_�k�^jm]bfb�fbg_jZeZfb�gZeh-
`_ggh]h�iZjZ]_g_abkZ�h[jZklZxl� a_jgZ�i_j\bqguo�hkfbjb^h\��\

lhf�qbke_�b�dhjjhabhggu_�ie_gdb�k�eZmjblhf�\lhjhc�]_g_jZpbb�

Obfbq_kdbc�khklZ\�eZmjblZ�lj_lv_c�]_g_jZpbb�hlebqZ_lky�k\h_c

qbklhlhc��Ebrv�\� _^bgbqguo�djbklZeeZo� _]h�nbdkbjmxlky�ijb-
f_kb�,U�b�5K�\�dhebq_kl\Zo��khhl\_lkl\_ggh��^h�����b�������

�K\_^_gby��dZkZxsb_ky�lbihfhjnghc�agZqbfhklb�ijbf_kb

furvydZ�\�eZmjblZo�b�wjebdfZgblZo��h]jZgbq_gu��Furvyd�nbd-
kbjm_lky� \� wlbo�fbg_jZeZo� \� khklZ\_� dZd�i_j\bqguo�� lZd�b� \lh-
jbqguo�iZjZ]_g_abkh\�FI=�^hklZlhqgh�qZklh��h^gZdh�\�dhebq_-
kl\Zo�f_g__������hq_gv�j_^dh�^h��²����>�� 14, ��@��GZ�ijbf_j_
mjZevkdbo�f_klhjh`^_gbc�_klv�mdZaZgby�gZ�lh��qlh��ih��furvydh�

__________________

Jbk�� ��� AZ\b-
kbfhklv� kh^_j`Zgbc

bjb^by� hl� furvy-
dh\bklhklb�nZa�kbkl_fu

Ir–Os–Ru–As–6� dhjjh-
abhggh]h� \lhjbqgh]h

iZjZ]_g_abkZ�
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\bklu_� eZmjblu� kljZlbnhjfguo� b� Zevibghlbiguo� dhfie_dkh\

hlebqgu� hl� g_� kh^_j`Zsbo� furvyd� eZmjblh\� ahgZevguo� dhf-
ie_dkh\�>�@��H^gZdh�lZdb_�khhlghr_gby�\u^_j`b\Zxlky�g_�\k_]^Z

>��� ��@�� AhgZevgu_� kmevnb^gh�furvydh\u_� dZcfu� gZ� qZklbpZo

kZfhjh^guo�nZa�2V�,U�5X�ba�jhkkui_c�hibku\Zebkv�\�>���������@�b

ljZdlh\Zebkv�dZd�j_amevlZl�\ha^_ckl\by�gZ�i_j\bqgu_�FI=�]jZ-
gblhb^guo�]b^jhl_jf�>��@�beb�]bi_j]_gguo�mkeh\bc�>��@�

�H[hehqdb�eZmjbl�bjZjkblh\h]h�khklZ\Z�fZdkbfZevgh�jZa-
\blu� \� \hklhqghc� b� hkh[_ggh�x`ghc� qZklyo�<_jo�G_c\bgkdh]h

fZkkb\Z�²� \� ahgZo� \ha^_ckl\by�gZ� ]bi_j[Zablu� [he__�fheh^uo

bgljmabc� ]Z[[jhb^h\�� qlh� ^Z_l� hkgh\Zgb_� ij_^iheZ]Zlv� bo� \ha-
gbdgh\_gb_� aZ� kq_l�f_lZfhjnbq_kdbo� ijhp_kkh\� \� k\yab� k� wlbf

\ha^_ckl\b_f��Ih^l\_j`^_gb_f�wlh]h�iheh`_gby�y\ey_lky�h[jZk-
lZgb_�dhjjhabhgguo�h[hehq_d�ZkkhpbZpb_c�fbg_jZeh\�k�Zjk_gb-
^Zfb�� kmevnhZjk_gb^Zfb� b� kmevnhklb[gb^Zfb� WI=�� \lhjbqguc

iZjZ]_g_abk� dhlhjuo� ijbagZ_lky� [hevrbgkl\hf� bkke_^h\Zl_e_c�

Wlb�y\e_gby�jZa\blu�lhevdh�\�x`ghc�qZklb�fZkkb\Z�b�ij_^iheh-
`bl_evgh�k\yaZgu�k�]b^jhl_jfZevguf�f_lZkhfZlhahf�aZ\_jrZx-
s_c�klZ^bb�f_lZfhjnbafZ�\�gZb[he__�ijhgbpZ_fuo�^ey�jZkl\h-
jh\�mqZkldZo�jm^�
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