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1 j bj h~rgu [ h]Zlkl\ Z = wlh \ I h C Vjo_fy ijbjh ~gu i kmj ku
g_h[oh~bf u_ g_eh\_qg_kdhf mh[s _kl\m*ey kms _kl\h\Zgby b bkihevam_f u
b f \ ijhba\l h~kIl\ _ Bo ih~jzZar_eyx | gZ \hah[gh\ey_f u \' ha” mo \ h~rz
ihgl\Z e_k ~bgqv b g_\hah[gh\ey _f u _ i he_agu bkdhi zZ f u _
Il he _agu f bkdhi zZ f u f kgbl z 1ky h 1Zgbgqg_kdh_ beb f bg j Zevgh _
\'_s _kI\Vh dhlhjn f h> gh \ulhrgh bkihevah\ ZIlv | hgylb_ wih baf _gyehkyv
jZa\'blb_f gZmdb b | _ogbdb G Z k_]lh”~gyr ghc AN_gVv o ogZijbf o [ hehlgmx j m?
m _ g_ kgblzZx |l ihe_aguf bkdhiz_f uf ohly ba g__ Viehlv ~h klhe_1Ib
\uieZ\leyeb _e_ah I he_agu bkdhi zZ_f u Ah[Tu\NZx | ba g_"]j a_f eb
f _klzZo b o dhgp_gljz pbb — f _ k1 hjh AN _gbyo 2 keb f _klh h >~ _gb
gZoh~ylky [ebadh d ih\_j oghklhb I'h p_e_khh[jZ ag__ jz ajZ [ Zlu\Zlv b
hidjuluf kihkh[hf \ dZjv_jZo.1l | bfms _kl\h hidjulhlh kihkh[Z ~h[uGqg
i he_aguo bkdhi zZ f uo — wlh [ he __ AN _\Vh_ b [ uklijh gZeZ b\ Zghb_
ijhba\lh~rkl\ Z \haf h> ghklv bkihevah\ ZIlv | _ogbdm [ hevr hec f hs ghklb
1Zzd _ Ih qlh mkeh\by jZ [hlu a~_kv [ _ahizkg_ b f _g__ \j ~gu_ q_f ih
a_f e_c < ke mq Z_ _keb f _ k1 hh A _gb gZoh”blky lem[ hdh i hn» A omlb f
ihjh ~zZfb g_h[ohAbf h kljh bl_evkl\h r Zol
| he_agu bkdhi zZ fu_ ih~"jz a~_eyx | kh]lJezkgh Z]j _1Zlghf mkhklhyghbx g
I\ j ~u _ lhj x gbc keZg_p n hkn hj bl b~db _ g_n lv f bg_jZ evgu \''h~u
b ]1]Zahh [ Zagu _ ijbjh~rguc ]Za ih gzZagzq_gbx b khklzZ\m gz 1h x gb

dzf _g9gg u c b [ mjuc mleb lhj x gbec kezg_p f _1Zeebqg_kdb _ _e_agzy
f _~gzZy j m~u [ hdkbl u b g_f _1'Zeebqg_kdb _ i he_agu bkdhi zZ_f u _
I hke_"~gb_ ih~rjzZar_eyx | gz kljhbl_evgu _ f ZI_jbZeb ba\ _klgyd 1jZ gbl



1z V' bec i _khd kheb dzf _g9 Zy dZebcgZy kheb 1bi k gZ "~jZ lhp_9g9g u_ b

A_dhj ZIb\gu _ dzZf gb Zef Za f ZeZobl fjz f hj b ~j | he_agu _ bkdhi zZ f u _
qZs _ bkihevamx Iky \ h[jzZ [hlZgghf \b~_ ijbg_f dhg_qgu _ ijh ~mdlu f h]lml
kms _kl\ _ggh hlebgzZlvky hl bko h”gu o AZi Zk u i he_agu o bkdhi Z_ f u o
hij ~_eyx | ]J_heh]b \ ijh p_k _ ihbkdzZ b jZa\_~db Dhf bkkby ih ihe_aguf
bkdhi z f uf Wklhgbb hp_gb\Z_I| ~hklh\ _j ghklv jzZza\_~db f _klhjh ~ ~_ghbc b
m\ _j > ~Z | ~_1Zevgh bamg_9gg u _ aZi Zku G _kf hljy gZ g_[hevr mx iehs Z"v
b ijhklh_1h eh]lbg_kdh_ kljh _gb_ Wklhgby hlghkbl _evgh [h]ZIZ ihe_aguf b

bkdhi z f uf b dZd\ hlghr _gbb j Zaghh [j Zaby 1Zdb azZi Zkh\

=hj x g bc keZg_p

GZb[ he _ _ \VZ  gu f i he_agu f bkdhiz_f uf W kIl hgbb yley _Ilky 1hij x qbc

kezg_p —dmd_j kbl.

G _ab\ _klgh dh]~Z b d_f [ueb h[gZjm _gu 1h x gb_ k\Vhckl\Z wlh]lh keZgpZ

I _j\h ibkvf _ggh mihfbgzZgb_ [uehkr_ezgh \ iham - W. Hupel).

< B"r"Z=<bjmf ZZ "h[uaqZ keZgpZ gZqZeZkv dh]~Z [ue hldjul dz v _j I Z\ Zg"™ mk
\' Eyygw™bjmf Z2Z k hldjulb_f dz v_jh \ \ <ZgZf ucaz Dmdj mk _
b Db\ bueb I _j\hgZgZevgh keZg_p bkihevah\ Zeky I hevdh \

dZg_kI\N_ I\ j ~h]lh IThieb\VZ ijb ijhp bavh~rkl\_ p_fFf _gl2Zz “ y i Zjh \Yhah\ b \

[ ulm n hlh K Zf uc i _j\Vuc az\ h~n dhlhjuc ijh balh~be f Zkeh b a

lhh x gq_1h kezZgpZ [ue hkgh\zZzg \ ] < Dholez=yY j\_ =eZ\guf ijh~rmdlhf

lhh x q_~"keZgp_\hec ijh fur e_gg hklb [ ueh S bArdh Il hieb\h ijhiblhqggh_

f Zkeh b [ _gabg gbadhc f Zjdb i h[ hqguf ijh~Amdhf [ue]Za

GZgbgzZy k lhn~ 2z 1hj x qbc kezg_p kl zeb bki hevah\ ZIlv \ dZqg_kI\ _

lhieb\Z % y we

dljn kl Zgpbec

N hl h >h[uqZ keZgpZzZ \ dZj v I Z\Zg"m \ gZqZe =0 ]h~h\ Z\ 1l hj

n hlhljzZn bb g_ba\_klI_g

<u”™N_eyx | NN Z f _klhjh =~ _gby kezgpz — L Ziz b Wkl hgkdh _ ko_f Z

j ZajZz [ hldz gz NZgg u c f hf _gl \ n I ky Il hevdh gz Wkl hgkdhf



f _klhjh> "~ _ghbb KeZg_p f _ k1 hh AN _gby LZiz aze _1zZ_ | hlghkbl _evgh

lhekluf b kehyf b gh Jem[ hdh b bf __ iehoh_ dzZqgq_kI\h
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=hjx gbc keZg_p =~ dmd_j kbl ij ~klZ\Vey_1 kh[hc kehbkl mx 1hi g mx i hjh ~m
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hjlzgbdb \ f _edh\h~ghf f h _ wihob h ~h\bdzZ KhA~_j * Zgb_ h ]Zgbgq_kdhlh



\'_s _klI\VZ d_jh 1_92z \' dmdj kbl _ dhe_[e_Ilky \ ij_ ~_eZo hli ~h

kh~_j ~Zgb_ dZj[ hgZlh\ ba\ _klgyd ~hehf bl hl ~h b h[ehf hgghlh
f ZIjJ bZeZ JebgZ Ze_\jbl hl ~h

K d_jh]_ghf k\yazZgh dZqg_kl\h b kVhckIl\Vh dmd_j kbl Z dzZzd Jh x g_]h i he_agh]h
bkdhi z_ f hlh B klhggbdhf wlih]lh h J]Zgbg_kdh]h \ _s _klI\Z [ueb kbg_~a_e_gu _

\han hkeb pbzghizd j bbo Gleocapsamorpha prisca Zalesski anin o _

hljh f ght dhebgqg_kI\ _ gZk_eyeb fohj

I'hlh \j f _ghb B a\ _kldh\ Zy

f bg _jz evgzZy khklz\eyx s Zy h[jzZah\ZgzZ ij_bf ms _kI\ _gg h ba\ _kldh\ uf b

jZdh\bgzf b f hjkdbo hj ]Zgbaf h\ b bo h[ ehf dZf b n hlh

N hlh I h p\_ImkeZg_p VZ vbjm_I hl I _fgh=2h " _elh\ZlIh=dhjbgg_\h]h b

\Vk_J1~zZ I _fg__ g_f ba\_klgyd
r o -

&

N hl h R Zol Z \ DholeZ=Gu ff _ —ijh f ur e_gg uc iezZkl




N hl h H[h]ZIbl_evgZy r Zol Z DholeZ=Gu ff _ z b 1hjz i mklhc ihjh ~u [

< ]h~m ijh ba\h~rkl\h \ r Zol _ DholeZ=Gu ff _ [ueh ij_djzZs _gh b \

r zol_[ue hidiul t ma_c (Kohtla kaevanduspark-muuseum)

N hl h >h[uqgZ keZgpZ hldjuluf kihkh[hf \ dZjv_]j \ DholeZ=Gu ff

;s hevr Zy qZklv Ah[Tu\NZ_f hlh lhh x gq_1h kezZgpZz ihlj_[ey_1lky

| _iehwe_dljh klZgpbyf b - obf bg_kdhc ijh f ur e_gg hklvx -
b p_f _glguf ijhba\lh~rkl\ hf - We _dljh klZgpbb \ B"rZ=<bjmf zzZ

NZoxo | [ hevr mx qZklv g_h [ oh”~bf hec lJ]hkm~ZzZ kl\m we_dljhwg_j]lbb B a~-az

[ hevr hlh kh~ _j > Zgby f bg_j Zevghlh \_s _klI\VZ \ keZgpZo |jZgkihjlbijh \dz

bo gZ ~Zevgb_ jZ kklhygby k_[y 9g_ hijz\~u\ZzZ I b i hwihf m [ hevr bgkl\h

ihlj_ [bl_e_c gZoh”~blky \[ebab df _klzZf jZaj Z[hldb ko_f Z

Ko_f z Jmrgbdb 1h x g_]h keZgpzZ h[s _]l]hkm~Zj kl\ _gg hl]h gZagzZq_gby \



>h[uqgZz hidjuluf kihkh[hf b~A_1 \ :b~m GZ \_ b Dholez=Guff _ n hilh
K bf _x s _cky gz k_lh~gyr gbec N_guv dzj v_jghec | _ogbdhec \'haf h” gh

Ah[u\NZlv keZg_p k Jem[ bgu N h f I h~a_f gu f ki hkh[ hf \ r Zol Zo

kezZg_p ~h[u\VZx |l \ Ihec gzZklb f _klhjh >~ _gby dhlhZz y gZoh~blky d x Im hl

Cu o\ b 1~_ ijhfur e_gguc iezkl azZe _1zZ_ | \ i ~_eZo - f LZf
gZohAblky ~\_ kzfuo dimguor zolu oEStONIA b oVIrU». < ]Tha~m [ueh
ijhba\ _"~_gh lhgg keZgpZ b I h gg keZgp_\hlh f ZkeZ

I jbjh ~gu _ kljh bl _evgu _ f ZI _j bZeu

Wklhgby highkbl_evgh [h]ZzlZ ijbjh ~gufb kljh bl_evgufb f zIl_j bzZezZf b
1 jZ\~Z kj_"~b gbo g_I hkh[h \ukhdhdZgq_kIl\_gguo \b~h\ kujvy gh kibkhd
\'i heg_ ijbl]h~gu o f ZI j bZeh\ ~“h\ hevgh r bjh d ieblgyd ba\ _klgyd b
Ahehf bl 1j Z\ bec i _khd lJebgz b 1j Zghbl | hke_"ghbec ij_"~"klzZ\e_g \

hkgh\ghf e_nrgbdh\ufb j Zlbg_kdbfb \ZemgZfb \Zemgg ufb iheyfb b

h"bghqggu f b [ meu  gbdzZf b

| eblgyd
I eblgyd —wlh h[s _ gZa\Zgb_ ~ey dZj[ hgZlgu o i hh n | Zdbo dzd ba\ _klgyd
Ahehf bl b f j ]_ev Hgb yleyx ky hleh  _gbyf b ~_ \Vg_]h fhjy dhlhju
[ ueb kp_f _glbjh \VZgu dzj [ hgZlgu f b kh. "bg_gbyf b obf bg_kdbf beb
[ bheh]bg_kdbf iml_f H"gZ b a gZb[ he __ qzZklh \Vklj_qgZx s bok vy
j Zagh\ brghkl_c ieblgydZ —ba\_klgyd hg fh' _I \Z vbijh VZIlv hl [ _eh]h beb
_elh\Zlh=k_j 1h A h a_e_gh\Zlhlh i hevr bgkl\ h Ahehf blh\ \haghbdeh
iml_f Ahehf blbazZphbb ba\ _klgydz i j bdhl hh c dZevphbl [ ue azf _s _g
dZevpbl=f Z]gb_\hc khevx — ~Arhehf blhf CaMg[COg,]) Qbkluc A~hehf bl
Vklj_qZ Iky _ ~ _ qg_f ~hehf blbabjh\Zguc ba\ _klgyd
Ba\_klgyd bkihevam_f uc \ kljhbl _evkl\ _ Ahe ' _g [ulv kil hcdbf d
debf ZI bqg_kdbf mkeh\ byf f h ahklhcdhklv z 1zd" _ bf _lv ohj hr mx
mi j mlhkl v mklhcgb\hklv d mr2zijz f b baghkhklhcdhklIlv L Zdbf l'j _ITh\Zgbyf
hli\ _qz_|I 1 zd gZau \ Z_ f uc kl'j hbl _evgu c ba\ _klgyd ijbmjhg_gguc d
1hi bahgl zf mozdm b eZkgzfy_ kj_~g_]h hj~h\bdz ko _f z dhlh uc

bkihevam_Ilky ih \Vk_c WkIlhghbb < ijp ~ eZo wlbo "\mo ]J]hj bahgh\ dzZf _gs bdb

ijhr euo klhe_1hbc jZ aebqZeb [ he __ keh _\ i hh A DZ® "uc kehc bf _e
k\h. gza\zghb_ dhihh _ o0zZjz dl _j bah\Zeh _]lh k\hckIl\Z b | _f kzf uf _1h
ijbf _g_gb_ > Ze _dh g _ \ k_ kehb [ ueb ijblh”rgu Ney ihemg_gby

kljh bl _evghlh dzf gy KZf uf b ba\_klgufb dz v_jz f b gz k_]lhrgyr gbe ~_gv

yleyx ky O0Z dm <yh F ZZ ~mb Dmg”~"Z~= jm EumgZ~ jm n hilh



N hl h < Dmg~™Z~= jmkdhf dz v _j_ AhTu\VZZx | ba\_klgyd y\eyx r bcky ku jv_f

N hl h <u\haba\l _klgydZ badzZjv_j Z OZjdm
> h k_lh~gyr g_1h gy khoj Zgbehkyv f gh™ _kl\h kljh_gbec b a ieblgydz
gZ™]ljh[ by dzf _ggu _ hljz ~u dj _i hklgu _ kl _gu S beu _ ~Nhfoz b

ijhf ur e_ggu _ a~Zgby b | i n hlh



N hl h Kljh gby baieblgydzZ \ LZeebg_

K _lh~gy \ dZgq_klI\ _ f hgheblghlh kIl _gg h]h dzf gy ieblgyd bkihevam_1lky \ k_

_ "helhevgh i ~dh \ hkgh\ ghf ijb i hkljh cd_ n mgrzf _glh\ b
A dhjz I b\gu o kI _g Z |zd _ ijb j_klz\jz phbb klZjuo a”Zghc N babq_kdb _
k\ hckl\ Z ba\ _klgydz gbadzy i hjbklhkIlv b ba~az wl hlh \'ukhdzy
I _iehijp Vh~rghklyv g_ hi\N_gzx | kh\Vvj _f _gguf |Ij_ [h\VZgbyf dkIljh bl_evguf
fzZl_j bzezf i hwlhf m emqr b_ kh 1Z ieblgydzZz \ [hevr hf dhebqg_kI\ _ b"ml
gZ ijhba\vh~kl\Vh s _[gy S _[_gv b~_1 gzZ ijblhlh\Ve_gb_ [ _lhgZz Zkn Zevl =
[ _lhgzZz b _e_ah[ _lhgz gz kl'jh bl _evkl\h Ahpoh] b | i < Wklhghbb

ijhba\h~blky "h g_kdhevdbo f beebhgh\ f s _[gy \ ]hn~n ko_f Z

>ey ijhba\lh”~klI\VZ s _[gy dih f _ mi hf ygmlh]h IjZ~"bpbhgghlh kljh bl _evghlh
dzf gy bki hevamx | ky lzd® _ i hj hn~ru Aj mlbo lhj bahglh\ LZzd
wdki emzZlbj m_f u _ f _klhjh>"~_gby h[s _]l]hkm~2Z kI\ _gg h]lh gZagZq_gby
gZoh”ylky \ < Zkze _ff z ba\ _klgyd hZz grmkdh]h lhh bahgl 2z \ K _izZdx eZ
HjlblzZz b HIbkZZ]j DZeZgZ ba\ _klgydb b ~hehf blu j Zcddx eZkdhl]lh
lhh bahgl z \ <uof mlz b DZjbgm ba\ _klgyd X mj mkdhlh lhh bahgl 2z b \
Dmj w\ _j w ba\ _klgydb yzZ]zZi Zomkdh]h ]1hi bahgl 2z < lh~m gzZ kujv_ "~ey
p_f _glZ [ueh ~h[ulh fsba\_klgydz fsl_ogheh]bq_kdh]h
ba\ _klgydz f3 kl'jh bl _evghlh ba\ _klgydz f3 hl~_ehqgghlh
"hehf blZ b fskljhbl_evgh]h’\hehfblz

>ey kl_dhevghec ijhfur e_gghklb 1Zd" _ gm _g ieblgyd \ukhdhc kI _i _ghb
gbklhlu b bf _ggh ~hehf bl gh \ Wklhgbb ijZdibg_kdb g_1 ihj ~u dhilh Zy
[ u \ iheghc kIl _i_gb hil\N\_qzZezZ 1j_[h\Zgbyf cuezZ ij_"~ijbgylz ihiuldz
bki hevah\ ZIlv "hehf blu ba O_eezf z22Z gz h Obbmf z2z b j Zagh\ b~ghkIlb
Ahehf bl h\ b a cg_evf z \ k_\ Jj ghec qZklb I 'yjgmf 22z Evibgzy Nhey

| __ogheh]bg_kdh]h ba\_klgydz ihlj [ey_lky p_f _glghc ijhf ur e_gghklvx



a f V' JhA Ajmlb_ \bAu ijhba\hAki\Z ihlj [eyx | \ Jhjz a~h

3
_gvr bo dhebqgq_kl\VZo \k_]h a f )

Ko_f z H[s _lhkm~rZ kI\ _gg u f _klhjh "~_gby ba\_klgydZ b ~hehf blz ih

v 29901 EGK) _

=j Zghbl

=j Zghbl y\ley_1lky p_gg uf kl'j hbl _evgu f f ZI j bZehf B a-az ijhgghklb b
f hj hahklhcdhkIlb ]jZgblzZz balhlh\Ve_gguc bag_]lh s _[ _gv hkh[ _gg h p_gblky
\ Ahh  C ghf kKljhbl_evkl\ _ z lzd _ dzd gZiheghl _ev [ _lhgz
B alhlh\e_gg u _ b a li Zgbl z kIl mi _ghb [ hj ~x ju b kdme vi | mju h[ ez"Zx |
\Vu khdhc ijh gghklvx n hilh

< WkIlhghbb ]jZgbl g_ \uoh~bl gZ ih\ _joghklv b ihwlhf m\ kljhbl_evkIl\ _ b
e y ijh balh~kl\VZ s _[ gy bkihevah\ Zebkv e_~gbdh\u _ \Zemgu < ihke_"g_ _

\Vj_fy \VZemgu [ he g_ bkihevamx Iky \ ijh f ur e_gghklb



N hlh I Zf ylgbdbaljzZgblz \ LZ Im \ izZjd_ <Zg_f mbk_

e bgz
=ebgzZz — wlh kzZzf Zy f _edha_j gbklZy qZklv ba h[ehf hqgu o hleh ™ _gbec H g2z
khklhbl ij_bf ms _kl\ _gg h balJebgbkluof bg_j Zeh)\ qZklbpu dhlhjuobf _x |
j Zaf _j wu f _9g_ _ ff O0zjz dl _jguf b k\hckl\Zf b lebgu y\leyx I ky
ieZklbagghklyv b e_idhklv ijb h[ " b]_ ieZklbaggZzZy f ZkkzZz ijbh[j_1Z_1
IV j ~hklv W1 h b hij_~_ey_I hkgh\ gmx h[ eZklyv bki hevah\ Zghby lebgu
dhlhjhc y\Vey_|ky dj Zf bdz ]~ _ ba lJebgu balhlh\eyx | dbjibaghb N _g9Z o gu _
I'j m[u qj _ibpm ihkm*mb I n =ebgzZ y\Vey_|ky 1'Zd" _ hkgh\guf kujv_f "ey
p_f _glz b kl _dhevghec ijhur e_gghklb < Wkl hg bb bki hevamx | ky

d_f [jbckdb_ Jebgu k_\ Wkl hghby AN_Vhgkdb_ Jebgu b Jebgu q_I\_j Ibgghlh
i _jbh~"Z kh \Vk_c Wklhghbb D_f [jbckdb_ kbgb_ Jebgu b ~_\hgkdb_ Jebgu
h[ ez"™Zx | emqr bf b k\hckI\Zf b q_f g _h ~ ghh ANgu _ Jebgu q_I\_jlbagghlh
i _jbh~rzZ < klZjbgm\ Wklhgbb [ueh f ghlh f _klguo dbjibgguo az\ h?"h\ 1~ _
\'j mgg mx balhlh\ eyeb \\'u khdhdzZqg_kI\ _gg uc dbjibg B alhlh\eyeZkyv 1 zd"®

q_j ibpzZz

< p_f _glghf ijhba\ h”~kl\ _ bki hevamx | ky \ hkgh\ ghf f hj kdb _ lebgu
ehglh\ Zkdhec k\ blu gb  g_1h d_f [jby dhilhju _ hl gz zZx | ky \hklhagg_ _
LZeebgz \ ij_"~lebglh\Vhc qgqzZklb Nbgkdhl]h aZeb\ z < ahg_ h[gZ  _gby Jebgu
bf _x 1 a_e_gh\Zlh=k_juc p\_I | g ©kbgyy Jebgza lJem[ ~ _ \Vklj_qgzx | ky

hi~_evghklb k n bhe_Ih\h=dhjbgg_\uf hll_gdhf n hilh



N hlh J Zaebqgqgh hdjzZ r _ggZy ehglh\ ZkdZy kbagyy lebgZ ba dz v _jz AS
Kunda Nordic Tsement “Mereaarne”

I j_bf ms _kl\h bki hevah\ Zgby kbgbo Jebg — bo g_hl]jZgbag_9gg u _ azZi Zku
ihklhygkIl\Vh khkl!zZ\Z gz ijhly” _gbb f ghl]bo dbehf _Iljh \ b q_j _a\uqZcgzy
lhes bgZ kehy f <k_ wlh ~_eZ | hleh ™ _gby Jebg e_Jldh~hklmiguf b ~ey
j ZajZz [ hldb n hlh 1 < Dmg~Z p_f _gl ijh balh~blky gZgbgZy k dhgp?Z 0'0
Jhaht <ezr_e_p dmgrzkdne tuau JoOhn Girard de Soucanton ..

azbgl _j_ kh\zZg \ \haf h  ghklb ijhba\h~Ablv p_f _gl ba f _klghlh f _j]l_ey b

kbg_c Jebgu < lJhmih” _]lh gZgZehf [ueb ijh ba\_~_gu i _j\u_ Ihggu
p_f _glzZz < lh m [ueZ az\_jr _gZ madh_ evkh\ Zy _e_agZy " hh 1z
dhlhjzZy kh_~bgbez ij ~ijbylb_ k ihjlhf Z \Vijhf _" mld_ k i h 1h~
[ue ihkljh_g _s _ h~bg IZdhc az\h? GZgbgZy k lh~Z g9gZ Jebgyguo
j ZajZ [ hldZo bki hevah\ Zebkyv m' i Zh \u _ f Zr bgu d I'hf m o l]h~m
khh m _gZ ]b~"jh we_dljh klZgpby kzf Zy i j VZy \ Wklhghbb < lh~rm % vy
p_f _glgh]h kujvy [ueh ~h[ulh f3]ebgu

N hih <ulha Jebgu ba dzjv_jz Mereddrne” gz azvn~ AS Kunda Nordic
Tsement



Ohly d_f [jbc kdb_ ]Jebgu ijbgz~re_"2ZI| de_]dhiez\dbf Jebg2zf toiez\e_gby

<1380 OC Ahelh\j _f _gguc hiul bo h[jZ [hldb h[ _ki_qgb\z | ijh~rmdlzf
l'j _[ m_f h_ dZg_kIl\h K _]lh~rgy kljhbl_evgmx d_j zf bdm ba ©kbgbo Jebg
ijhba\th~yl Ihevdh gZ : a_jbkdbo n Z[jbdZo dbjibgb q_j _ibp2z < lh”*m
[ ueh ijh ba\_~"_gh fsd_jszq_kdhc]ebgu ko_fz7).

G_f ghlh ~jmlb_ b g_kdhevdh emqr _]h dZqg_kI\ Z lzd” _ [ he __ hl]g_mih gu _ —
I mlhi eZzZ\ db _ - 1450 OC hleh™ _gby Jebgu gZoh”rylky g9gZ | _jjblh bb
X " ghc WkIhghbb b k\Z'yvaZzgu kh kj _"~g_~=_\Vhgkdbf b i _kgqZgg bdzf b ]Jhjbahglh\
Zj mdx eZ [ mjlgb_db beb ]Zmy =ebgu a”_kv h[]j Zamx | ebgah\b~rgu _ | _ez
dhl h u _ f _klzf b i _j _kezZb\zZx I ky i _kgzZgbkluf b kehyf b qlh N_ez |
hk\Zb\ Zgb_ wlbo f _klh h>~_gbc [he__ keh" ™ guf b i hwilhf m hgb ih~hr eb
[ u [ hevr _ ey bki hevah\ Zgby f _edbf b ijhba\h~rbl _eyf b K _cqgqzZk wl b
lebgu g _ bki hevamx | ky Kj_"b X " gh~wkl hgkdbo lebyg i j_h [ ezrZx |
a_e_gh\ Zlu _ djZ kgh=dhj bggb\u _ beb i_kljhp\ _Igu_ jZ agh\b”~ghklb hghb

e_J]dhiez\ db b i h”~ohnyl ebr v 2~ y balhlh\e_gby dbjibg_c < h~bghqggu o
f _klhjh>"~_gbyo Vklj gqzZx I ky 1zd" _ lebgu kh~_j ~Zs b _ agZqgbl _evgmx
ijbf _kv dzh ebgbl Z b hlghkys b_ky d dzl _]lhjbb ImlhiezZ\dbo Jebg Gh h[s bc
gbadbc mj h\ _gv d_jz f bg_kdhec ijh fur e_gg hklb g _ [ eZ]lhijbylkl\ m_I b o

bki hevah\ Zghbx

Kj_"~b lJebg gqg_I\_jlbgghlh i j bhn~2Z e_glhggu _ Jebgu b f hj _gg u_ Jebgu
hkh[ _ggu f dZqg_kI\ hf hlebgZx Iky : jmf _lkZkdb_ Jebgu gZoh”ys b_ky [ eba
Oyy~rwf _ kil _ \ I yjgmf zz n hlh 2 Wil z dhj bgg_\ Zy lebgz dhlhj zZy
gZdhibeZkyv \ eh” [ bg_ ihkj_"b i _kgqzZgg bdh\ Zj mdx eZkdhl]h lhj bahgl z
hlghkblky de_J]Jdhiez\Vdbf b ijb [ukljh f h[ > b]l_hg_gv kbevgh \ kimgb\Zz_1ky
n hlh 3 I hwlhf m b a g _ _ N_ezZx | d_jz f abl - hg_gv e _]dbc
liz Vb_ih~h[guc f zZIl j bze dhlhjuc bkihevamx | \ dZzg_kI\_ gZiheghbl_ey
[ _lhgzZz n hilh 4 K lh~Z gz ij_"~ijbylbb \hae_ Oyy~wf _ klw djh f _
d_jz f ablz ijhba\vh~yl _s _ b d_j zZf ablgu _ [ehdb

N hl h 12 >h[uqgZ Jebgu \ dZjv_j_ \ :jmf _1lkzZ



N hlh 13 cjmf _1lkZkdZy dh bqgqg_\Zy kh k\ hckIl\ hf kbevghlh \ ki mgb\ Zghby

lebg2Zz

N hlh 14 JZagu _ n jZdpbb dj Zf abl Zz

E_glhgqgu _ Jebgu 1Zd" _ i h~oh”yl ~ey ijh ba\h~kl\Z dbjibg_c b d_j zf abl z

gh b o bki hevah\ Zghb _ azljmrg_gh [ hevr bf kh~_j ~ Zg_f \'eZ]lb b

dZj[ hgZlguoijbf k_c n hlh 5,16)



N hlh 15>h[uqz]ebgu e y az\ h~ZzZ \ <z f Zgg b \ Jh~m \ Lx jbkdhf
ijboh~_ \ A~ _j \Ng_ EhdmlZ baZ ob\z LZjlImkdh]h F ma_y =_h eh]b

N hl h 16 E_glhqggu _ lebgu hlezl]lz\r b_ky \ ijbe_"~gbdh\hf ha_j _
q_I\_jlbgghlh i _j bhnrz

F hi _9g u _ lJebgu bf _ x| hljZ gbag_ggh_ iZ kijhkljZg_ghb_ b azZqZkIl mx

kh~ _j*> zl f ghlh ijbf _k_c ba=-aZ g_]lh iehoh ih”~oh”~yl ~ey bkihevah\Zghby



Ko_f Z 7 =ebgygu _ f _ kI hh TN _gby hls _]Jhkm~Zj kl\ _gg hlh gZagZq_ghby

aj b Dmg~"Z DZe Z\ _j_ X ev]Zaw b : j mf l'kzZ ~Zgg u _ EGKZOOZ)

=j Z\bc b i _k hd
=j Z\bc b i _khd — r bjhdh bkihevam_f u_ ihe_agu _ bkdhiz_f u _ dhlh u
Vklj_qzZx Ilky ihglb ih \k_c Wklhghbb = g_Ibg_kdb hgb ijbgzre_ 2zl d
h[ehf hggu f hkznrdzf dhlh u_ [ueb hleh  _gu \ _1lj f e_"rgbdhf b beb
klhgguf b \Vh~Zfb HI[ehf hggu _ hleh  _gby \Vklj qZx Ilky kj _~b hleh  _ghbec
\Vk_o ] h eh]bg_kdbo wi ho > ey bki hevah\ Zgby [ i I'ky qZs _ \Vk_1h I _
ijbmjhg_ggu _ d qg_I\V_jlbagghec lhes _ 1j Z\ bc b i _khd dhlhju _ [ueb
h[j Zah\ Zgu \ j _amevl! zZzIl _ "~ _yl_evghklhb | Zeuo e_~gbdh\Vuo \h? lzd dzd
\Vklj_qgZx s bc ky kj_ ~b [ he __ ANj _\Vgbo hleh” _gbc beb h[ jZ ah\Zguc ~jm]bf
imlo_f i _khd kebr dhf f _edha_jgbkluc b g_ khhiV _Iki\m_I I [m_fhc \

kljh bl _evkl\ _ \_ebgbg_ a_j g2

| khd = wlh f _edhh[ehf hqggu c a_jgh ff hkz~hd khklhys bc \
hkgh\ghf ba gZklbp f bg_j Zeh)\ d\ Zj p ihe_\hc r i 2Zl kex ~Z leZmdhghbl b
A 1j Z\ be gZijhlib\ — 1jm[hh [ ehf hqguec hkzZ~hd a_j gh ff dhlh uc
khklhbl b a ]Zevdb \'Zemgh\ b hdzl Zggu o f bg_j Zevguo qZklbp
wj h~"bjh\Zgguo f zZ]f ZIbg_kdbo f _1Zf h n bg_kdbo b hkZ~"hqgguoihjh?” n hlh

17)



N hlh 7:jm[hh[ehthguc]jz\bc h[jZz ah\zZ\r bc ky \ q_I1\ _j I'bggmx wi hom

Kl _dhevguec b n h f h\hqgguoc i_khd

L_ogheh]bg_kdbc i _khd i_kqzgbd h[jZah\Zeky \ ~_\hgkdmx wihom < |Zdhf
i _kd_ kh~ _j ~Zgb_ d\ZjpzZ ~“he > gh [ulv ih djZz cg_c f _j_ g_ [he__
0,6%F€203b g_ [ he_ _ A|203.Hkh[h_f_k|h kj _~b kljh bl _evghlh i _kdz
azgbf z_| kil _dhevguc i_khd dhlh uc ~he” _g J[ulv hkh[ _gg h gqgbkluf
GZijbf _j ~ey ihemg_gby ijh ajZz gqgghlh kl_dezZ kh~_j " Zgb_ Fe203g_’\he‘gh
ii_\ur zZlv — Lzdhc i _khd\ Wklhgbb \klj _qgqzZ Ilky ebr v \ dh_ gguo
ihjh ~Zo b \ i\ mx haq__ Ny wl h ]Zmykdbec lhj bahgl ki ~g_1h ~N_\VhgZz
Ba\_klgh ~\zZ f _klhjh>"_ghby ijbmh g_9gg uo d wlhf mlhjbahglm —wlh | bmaz

b DZdm ko_f Z 8)

DZq_kIi\h kl_dhevghlh i _kdz f h  gh g_kdhevdh memgr blv az kq_I| ijh f u\db
mr"Zeb\ | Zdbf h[ jzZ ahf qgqzZklbgdb Jebgu b Iy _eu _ f bg_jZ eu

< ihke_"g__ Vo fy Ney d_jz f bg_kdhec ijhf ur e_gghklb i _khd g _
Ah[u\NZ_Tky \ Jh~"m [ueh ~"h[ulh fsl_ogheh]bq_kdh]hi_kdz
KI1ljhbl_evguc i _khdb ]jzZ\ b

=j Z\bc b i _khd bkihevam_Ilky \Vh f gh]l]bo h[ ehkly] b \' aZz\ bkbf hklb hl wlhlh
bf ij_~ty\leyx |l ky jZ aebqgu _ klZg”~Zjlgu _ Ij [h\Zgby

Hkgh\gh_ ihlj_[e_gb_ i_kdzZ — \ kljh bl _evkl\ _ 1~_ _1h bkihevamx | ~ey
ijblhlh\e_ghy i zZkl\h z [ _lhgz “_e_ah[ _lhgz dzd gZiheghbl_ev
Zkn Zevl Z ey balJhlh\e_gby kbebdZlgu o ijh~mdlh\ ijb kljh bl _evkl\ _
Ahijoh] b | i HlezZklv ijbf _g_gby 1iZ by [ he _ _ hlj Zgbgq_g2Z dzd
gZihegbl_ev [ _1lhgzZ \ ~hh ~ghf kljhbl_evkl\_ " y > =~ gZkui_c b ~j

I _khd b ]j Z\ bc \ hkgh\ghf k\yazgu k h[]jZah\Zgbyf b kn hjf bjh\Zgguf b
ihlhdzf b | Zeuo e_"~gbdh\uo \h? h au Awevlih\Vu_ hleh” _gby e_~gbdh\uo
j_d — azZg”™iju b | i I hj hece hghb y\leyx | ky _"~"bgkIl\ _gg ufb djiz kb\u f b

n h f zZfb j_ ev_n Z



QZs \Vk_]h \ kIl gzx Iky ijo f _> mhqggu _ nh fu ]jzZ\by b i_kdz —i_kqzZgh-=

1iZ \bcgzy kf _kv F _klh h >~ _ghc 1j Z\ by h[s _lhkm~Z kI\ _gghlh
gZagZq_ghby \ W k!l h g bb g_ | z f _klhjh>"~_gby f _klghlh gZagZq_gby
j Zkijhkljzg_gu ~h\hevgh r bj hdh
=h~h\h_ ihlj_[e_gb_ ]jZ\by b i _kdZ \ Wklhgbb ~hklb]z_I f eg f3q|h
i _\Nur o z_| h[v_f \Vk_o hklZevgu o kljnh bl _evguo f ZI _j bzZeh\ Vf kI
Vayluo | hgZgZemazi Zkh\ o\ ZIlbl gh \ ~Zevg_cr _f ijb~r_Ilky hldju\zZIlv \ k_
gh\Vu _ b gh\u _ f _klhijh ~~ _ghby

3 3
< Jh~m [ueh ~h[ulh f kljhbl_evghl]h i _kdzZ b f

1 Z\ by

Ko_f z 8 I _kgzZgu _ dZjv_j u h[s _]J]hkmrZjkl\ _gghlh gZagzZqgq_gby EGKZOOZ)

L hj n
Lhijn - wl h hklZlhggu c f Zl_jbzZe h[jZ amx s bcky ijb qZklbagghf
j Zaeh  _gbb jZklbl_evgh]h \ _s _kl\Z \ [hehlZo kh~ _j ~Zgb_ f bg_jz evghlh
\'_s _kl\Vz \ dhlhjhf g_ ijb\ur z | hl kmohc f Zkku Hklzldb jZ kil _ghec
g_ jZaeZ]Zx lky ~h dhgpz 1Zd dZd \h~"Z h[ _"~g_gZ dbkehjr ehf b ijhbko h”bl
gzZdhie_ghb_ Ih nzZ < Wklhghbb Ihjn dzd]lhjx q__ ihe_agh. bkdhi z f h_ klhbl
gZ \lhjht f _kl_ ihke_ 1lhjx qg_]lh kezZgp?2Z b g_dhlhju_ \b~ryl \ wlhf

i _jki_dib\mgzZ [ m"ms

I hke_e_"gbdh\uc debf ZI [ue [eZ]hijbyl_g ~ey \hagbdgh\ _gby b jZ a\blby

[ hehl dhlhjn gZgqzZehkv \ kdhj ihke_ hlklmie_gby e_A~gbdzZ K ihf hs vx

f _1h~"zZ jZ ~bhz dib\gh]lh mle_j h~Z 14K [ueh mklzZgh\e_gh glh jZ a\blb_
[ hehl gZgZehkv ]~ _~lh - e_| gzazn Lh n Z \ WkIhghbb hqg_gv
f ghlh ihlhfmgqglh hgz ijbgzr _ bl dhnrgbf bagzZb[he__ [h]Zluf [hehlZf b

kljz gzt f bjz I jbjh kimlhjn Z [he__ \k_]h [ezZ]lhijbylki\m_I ijh oeZrguc



b ez guc debf zIl 1 jbjh kI Ih n Z khklzVey_1 ijbf j gh ff \ ]1hAr o <
gZklhys _ \j fy iehs Z~v [hehl h[jZam_1| ijbf _jgh hl | _jjblhjbb
Wklhgbb kzZf u_ [hevr b_ ba dhlhjuo | mozZlhb 12 WimDzd_j ~b

1z Wgr Z 1z EZ\ZkkZZ]j 1z K mmj k hh 12
| wwhe Z 1z Orru, 1995)
< Wklhghbb i _j gbke_gh [hehl badhlhjuo f _edb_ Kk iehs Z"vx
— ]_dlZjh \ Lhes bgZ Ilh n Z\ djmiguo [hehlZo\ kj _~g_f ~hklb]z_I -5
f bghl]~Z ~hklblZy - f < _"~"bgbgguo [hehlZo azZzf _q_g9gZ Zghf ZevgZy
lhes bgz Ihjn 2z gzZijbf _j A h f \ <ue Zf ywkdhf [hehl_ b ~h £
[hehl_ G2Zikhb

JZkij » e_gb_ azi zZkh\ I hh nZ \ Wklhgbb g_h~ghij ~gh Djmig_cr b ba gbo

gZoh”~ylky \ x “ghc qZklb B"~"Z=<bjmf zZzZ b \ | yjgmf ZZ zZ |zd _ \ kj "~g_c
Wkl hghbb ko_f Z 9 < dZqg_kI\ _ I'hi n ygu o f _ k1 hh AN _gbe k_cqzZk
bkihevamx ky Ilhevdh | _ [hehlZ iehs Z~v dhlh uo [he__ 12 b kehec
Ilhjn zZ [he_ _ f < Wklhgbb I Zdbo [ hehl ba ghbo ij _r"klzZVeyx |
ijhfur e_gguc bgl _j_ k(OI’I’U,1995)

Bk h~"y ba h[eZklb ijbf _g_gby b ijh bkoh ~_gby Ihjn ih~"jZ a~_eyx | g2z

A\'Z ih~rIbiz Ohjh r h jZ aeh  b\r bc ky Ihh n gbabgghlh [hehlZ iblz\r _lhky

]jmglh\Vufb \Vh~AazZfb bkihevam_Ilky ijbfms _kIl\_ggh " y lhieb\z f _gvr _
dzd mrh[ ] _ghb_ n hih 8 H[jZ am_|I hl h[r _1h dhebqg_kI\Z aZzZi zZkh\
Lhjn \' _joh\hilh [hehlzZ iblzx s _lhky ZIf hkn j guf b hkzArdzf b
bkihevam_1I|ky \ k _evkdhf ohaycklI\ _ ey ih~"klbedb n hlh 9 HI[ jzZ am_I

hl h[s _]1h dhebq_kI\Z azZi Zkh\

N hlh 8 Ohijh r h jZ aeh™ b\r bc ky Ilhjn gbabggh]h [ hehlZ



N hl h 19 I jZdlbg_kdb g_jz aeh®™ b\ r bc ky I h n [ hehlZ KZgleZ

Il jhbalh~bf uc kmo hc | h n b balJhlh\ley_fuc ba g_1lh [jbd_lI n hih 20)
y\ey_|ky h~gbf ba emqr bo \b~h\ I hieb\VZ 12Zd dzZd bf _ | gbadmx ahevghklIyv
\'ukhdmx | _iehl\hjghklv b gbadh kh~_j > Zghb_ V[ “guo \_s _kl\ hiZzZkguo

e y hdjm' Zx s _c kj Nu

N hlh 20 Lhjn yghec [jbd_I

<k_ " _ lhjn [he_ fghlhebd q_f ijh kih wg_j]l_Ibg_kdh_ kujv_ = hevr Zy
qZklv lhjn Z bkihevam_lky dzZd m*h[j _gb_ beb kz~h\uc Ihjn khklz\gzy
dhf i hklz dzd klbf meylHh jhklz b " y memqgr _gby kljmdi mju ihg\u
hevr b_ ~hoh”u ijbghkbl wdkih | kzZ~h\h]lh lhjn 2z 2klv b ~jmlb_ h[eZklb
ijbfbg_gby 1Zdb_ dzd f _~bpbgz dhkf _IbdzZ obf bg_kdzZy ijh f ur e_gg hklv

ijhbalh~rkIi\h nbevlijh\ b khj[ _glh\



Ko_f Z Lhjnygu f _klhijh =~ _gby h[s _]Jhkm~Z klI\ _gg hlh gZagZq_gby

(EGK, 2002) _

< JhmJ[ueh ~h[ulh lhgg Ihh n Z

Ha_jgu _ b f hjkdb_ ]jyab
Wklhgkdb_ ]jyab bf _x | hkZ~hqggh ijhbk h>~_gb_ Hgb hlezZ]Zebkv \ ha_j Zo
b kdj uluo aZzeb\ Zo =jyab kn h f bjh \VZ\r b_ky b a g_"hdhgp?Zz
j Zaeh  b\r _]lhky h 1Zgbg_kdhlh \ _s _kl\z \ ihkle_~gbdh\uo \h~Ah_f Zo
Ah\hevgh jZaghh[ jZ agu N babg_kdb b obf bg_kdb _ k\Vhckl\Z Jjya_c \

[hevr hec kI _i_gb azZ\bkyl hl ahh= b nblhiezgdl hgz hl kh~a_j  Zghby

f bdjh we _f _glh\ b f bgjZ eh\ \ \Vh~Ah_f _ < az\bkbf hklb hl ki_ ~u J]~_ ]jyab

hleZ]Zebkyv bo i h~rjzZzar_eyx | gzZ ~\_ hkgh\gu _ 1]j mi u ljyab i j_ kguo ha_j

beb kzijh i _e b Jjyab khe_guo \h~Ah_fh\ beb f h kdb_ Jjyab Hghb
ij _~klZ\ieyx | kh[hc ° _e_h [z agmx f Zkkm | _f ghlh p\ _12Z dh I h mx \
aZ\ bkbf hkib hl khklzZ\Z fh  gh bkihevah\zZlv dzd e_q_[gu _ ]jyab beb \

k_evkdhf ohayckIl\ _

Ha_jgzy Jljyav \klj_qz Iky \ [hevr bgkl\_ wklhgkdbo ha j z lzd \

[ he miehlg_gg hf \'b~r_ \ aZjh kr bo ha_jguo eh’ ™ [ bgZo g_ihkj_~kl\ _ggh

ih~ keh_ f I hjn Z n hlh 21 < dZg_kl\ _ e_qg_[ghc ]jyab bkihevam_Ilky ebr v

[h]Zluc kijh \Vh~Ahjh~rhf kZijh i _e ba aZeb\Z <yjkdZ < kZgZlhjguo p_eyo
_1lh mi hlj _[eyx | \ hg_gv f Zeuo dhebqg_kl\ Zo Ha_lj gzZy 1]jyav kh~ _j ° bl
\'blZf bgu < < < b D n heb_\ mx dbkehlm b [ bheh]bqg_kdb Zdlb\gu

f bdjh we _f _glu



NhIh2 HI\N_j~_\r Zy ha_j g9gZy ljyav baJ Zgy zZf _lk2z

< l]hm [ ueh ~h[ulh I h gg ha_jghec b Ilhgg f hjkdhc ]jyab QZklh
\'_"*"mlky jZ alh\h u h[ bkihevah\ Zghbb ha_jguo ]jya_c \ k_evkdhf ohaycklIl\ _
\' dZgq_kI\_ mrh[j_gby D kh > Ze_ghbx b wlz h[ezZklv hljZ gbgq_gz 12zd dzd
iblzl_evghklv kzZijhi_ez Ah\hevgh gbadz b 1h f h  gh [ueh [u

bkihevah\ Zlv ebr v dzd dhf ihklh\mx qzZklv \ kf _kb k ~jmlbf b m*h[ ]| gbyf b

F h kdzZy ]jyav emgr _ bamg_gz \ f hj kdbo aZeb\ Zo WkIhghbb b bkihevam_1I1Kky
[ he __ p_e_gZijzZ\e_gh K Zf uc i _j\Vuc ke mgzc bki hevah\ Zgby f hj kdbo
ljya_c [ ue gz Kzzj f zz 1~ _ ijbf _jgh \ l]h”*m omlhj ygbg b a
Dbo_evdhggZkdh]h ijbohn2Zz kn _eZe m k_[vy Ahf oz 1) ya_\ mx \'Zgg m I j \VzZy
liya_ \Zy e_q_[gbpzZ [ueZ hidjulz\ Jh~"m gz KzzZ j _f 2Z \ Jhh Il kbdx eZ

Jh~rhf iha _ \ 02Z i kZem \ JThAam\ | yjgmb \ JTh "m\ Dmj _kk2Zz

< =0 ]h~Zo Jljya_\h_ e_q_gb_ \ WkIlhghbb ijbh[ji eh f _" "~"mgzh ~gmx

bal\ _klghklyv

H[s b_ azZi Zku l'j _o hkgh\gu o f _klhjh =~ _gbec OZZikZem LZ]ZeZol
Dmj_ kkZzz _ F mee ml m~™K mmj e Zo_ b DycgZ hp_gb\Zx I ky \ f eg f3 ko _f Z
10 Kehc ]jyab — f aZe _]Z | \ ~h\hevgh f _edbo \h~h f Zo F hjkdzZy
1j yav — wlh kbg_\Zlh=dhjbqg_\2Zy fyldzy Jebghih~"h[gZy f Zkk Z k
0zjz dl j gu f aZi Zohft kjh \VhAahjh ~z F h kdzy ]jyav bf __1I p_e_[gu
k\hckl\ Z dhlhju_ [ueb \Vuy\e_gu ~“helh\j_f _gguf hiulhf e_q_gby _
bkihevamx I b ih k_c ~_gv \ kZgZlh byo b I i azZ\ _~_gbyo =jyavx e_qzZl \
hkgh\ ghf [ he _aghb b \VhkiZe_gby k\'yaZggu _ k i j bn _jbc ghec g_j\Vghec

kbkl_f hec



Ko fz O F kinjh ~ gby ha jghc b f h kdhc ]jyab h[s _Jhkm~Z ki\ _gghlh

gZagZq_gby OZZikZem Dmj_ kkzZZj_ F meeml m™ mmj e Zo_ DycgZ b <yjkdZz

Ha_jgZy ba\ k |Iv ha_jguc f e

Ha_jgzy ba\_klv —wlh juoeuc hkzZ~hd \hagbdr bc \ qg_I\_jlbgguc i _jbhn?
dhlhjuc bf _ I [_eh\VZIh= _eluc k\_leh[_" _\uc p\_I nhih 2 < \ b~ _
ijbf _kb kh~_j > bl Ilhjn i_khdb Il i

Hleh  _gby khklhys b_ ba f _edhaj gbklh]l]h dZevpblzZz gzZzdhiey\r _]hky \
ihke_e_~gbdh\uo \iZ~"bgZo gZ gZqZevghc klZ~"bb jZ a\blby ha_j r bjh dh
i ZkijhkljZg_gu \ WKkIhghbb b hlqgzZklb ©bf gZr eb ijbf _g_ghb_ Lhes bgz
hp_jghc bal _klb \ [hevr bgkIl\_ kemgqz \ — f b _]h ~h[uqgZ ba=ih?
kehy I hh n Z b J]jyab azZljmrg_g9gZ gh \ jZ c¢chg_ Vhalur _gghklb 1 Zg~b\ j_

hgz h[jz am_I| f _klzZfb ~h\hevgh lheklu_ ~h =of b \u”_j *Zgg u_ aZe_ b



N hlh 22 Ha_jgzZy ba\_klv ba ~hebgu K mmj "W f Zculb Z — kh™_j > bl Ihijn b

hklzldb jZ kIl _ghbc [ —agbklZy ba\ _klv ha_jguec f _e

Ha_ jogmx ba\ _kiv~_ez | p_gg uf \ukhdh khr_j  zgb_ CaCO3 ~n — 95%)
b _ hkh[ Zy obf bqg_kdzZy gbklhlZ b ij_""~_ \Vk_]h gbadh. kh? _j > Zgb_ f Z]lghby
WIh ~_eZ_1 \haf h guf ijhbalh~blv ha_j gmx bal\ _klv " y ~h[Z\hd \
dhf [ bdh f Z 1zZd _ ~ey balhlh\e_ghby ba\ _kldh\uo djZkhd | _j\hc h[eZklvx
ijbf _g_gby haj ghc ba\ _klb [ueh p_f _glgh_ ijh balh~kl\h ; he_ qgblklu
b kbevg __ kp_f _glbjh\Zggu _ iz agh\ b~ghklb haj ghec ba\ _klb bghl»r 2z
gZau \ Zx | haj gu f f _ehf ql h g _ kh\ k_f ijZ \'bevgh ohly b halj gzZy
bal\ _klv gqzklh kh”_j bl hklzldb jzdh\bg hjlzghbaf h\ DZqg_kI\h haj ghec
ba\ _klb mom~Arr Z I ky aZ kq_I ~h\hevgh gqgZklh \klj gZx r _cky ijbf _kb ]Jebgu
beb Ihh nz dhlhjz y ~_ez | khklZzZ\ g_ihklhygg uf AZiZku ha_jghc bal\ _klb
ih ij_"~\ZIbl_evguf hp_gdZf ~h\hevgh \ _ebdb ~h g_kdhevdbo f eg f3 <
kzf hf bal _klghft b _~bgkIl\ _gg hf klhys _f gZ mg_I|_ f _klhjh >~ _ghbb
<ZjZglm ko _f Z [ eba J Zdd_ azZi Zku ha_jghc bal_klb f _ez khklz\eyx |
[ he __ f3.

< ihke_~g_ \j fyha_jgzZy ba\_klv g_ ~h[u\Z_Ilky



Ko fz 1 F kinhjh ~ gb_ haj ghc bal _kib [ebadzdd \ <zjzg]m

F bg_jZevgzZy \ h~2Zz

Djhf _ qgbklhc iblv_\hc \hAru dhlh Zy 9g_khf g_gg h yley_|lky h~rghbf b a
gZb[ he _ _ p_gguo ijbjh~guo [ h1Z1 kI Wkl hghbhb \Vgbf Zgb_ ijb\Ve_dz_I
f bg jZ evgzy \Vhnrz dh 1 hj mx bghlrz iZ kkf zZljb\ zx | dzd ihe_agh_

bkdhi Z_ f h

Fbg_jZ evghc \Vh~hc \ Wklhghbb kgbl zZ 1Tky \hnZ \ dhlhjh ¢ kh~_j  zZghb_
f bg _jz evguo \ _s _kI\ ij Nur zZ_1 g/I.Fbg_jZ evgzZy \h”r"Z [ueZ hldjulz b
_ gZqZeb bkihevah\ ZIv Il hevdh gZqbgZy k dh]n~ Z ihy\ bezZkyv
\'haf h®> ghklv k ihf hs vx [ mii gby bamgzZlv [ he __ lJem[ hdh aZe _]Zx s b _
Vh~gu _ Jhjbahglu I j Vhec eZklhgdhc [ueh ihyle_gb_ \h~u k Vu khdbf
mj h\ g_f f bg_jZ ebazZphbb ba dh u Vu\_ljb\VZgby ih h~r djbklZe bqg_kdhlh
hkgh\ Zgby jZkiheh®™ _9gg uo gzZ | _j jblhjbb I yjgm Wl hil \'h~guc 1hi bahgl
aZe_1Z_ | 9gZ lem[bg_ f >h k_lh”~rgyr g_lh ~gy ijb[Z\beky p_euc jyn
f _klhjh >~ _ghec f bg_j Zevghc \hAu \' Dmi kkzz j _ Dyj " Z oy ~_f _kI _
<uijm <yj kdz b B de Z Bf _x I ky NZggu _ b h Aj mlbo \'haf h® gu o

f _klhjh> 7~ _gbyo < h f ghlbo h[ eZklyo aZn bdkbj h\ Zgh kj Zam g_kdhevdh
mj h\g_c f bg _jz evghe \'h”™u gZijbf _j \ <yjkdz b o H[s b_ azZi Zku
f bg _jz evghe \'h”~u \ W k! h g bb hp_gb\Zx Iky ijb[ebabl _evgh \

3
f km | db < Wklhgbb f bg_j Zevgmx \h”mbkihevamx | \' hkgh\ghf \' dzZqg_kI\ _



klheh\Vhc b e_q_[ghc \h~u <yjkdz b Bghl]rZ \h~Z bkihevam_Ilky "ey
Vh~guoijhp_"mj <yjkdz i Zg__ I B de Z
AZi Zku ~hklZlhggu ~ey Ilhlh gqlh[u gZ ~helh \j fy kgzZ[ blv fbg_j evghec

\h”~hc ebr v \'gmlj _ggbc jughd

N hkn h bl

N hkn hjbl —azZkem b\ Zx s bhc \gbf Zgby ijbjh~guc j_kk mjk jZkiheh ™ _gg uc
\ g_"jZo WKkIhghbb gh 9zZ ~Zgguc f hf _gl g_ bkihevam_f uc l'Zzd dzd wlh

wdhghf bg_kdb g_ Vulh”~gh

Nhkn hjbl ij_~klzZ\ey_1| kh[hc kdhie_gb_ h[ehf dh\ jZdh\bg [ _aazZf dh\u o
ie_a_ghlbo [z obhih~ jhrz ninhenvuo Ungula, Shmidtites \ dvzjp_\ne
i _kd_ JzZdh\bgu [ _aazZf dh\uo [jZobhih”" b bo h[ehf db [h]Zlu n hkn hjhf
n hih Hleh  _gby n hkn h blz bf _x 1 p\_1 hl k\_lehdhjbgg_J]lh ~h
| _f ghkijh 1h b gZihf bgzx | dhglehf _jzIl | g h[heh\uc dhglehf _jz |

Nhinh 23 z — i zdh\bgu | h~rz Ungula\ i _kqzgbd_ Bjm izdj hjlkdbc
1hi bahgl [ —h[heh\uc dhglehf _jzZIl F zZZ "*m

GZmgguc bgl_j _k \hagbd _s _ \ kl he _1bb dh]”~Z ijh n _kkh LZ Imkdhlh
Mgb\ j kbl _12 DZj e R f b~ h[jzZlbe \gbf Zgb_ gZ n hkn h bl dzd gz
ihl_gpbZevgh_ ku jv_ Ney n hkn hj guo m~ h[ ] _gbc b gz _1h e _ ]ldmx
h[hlzZs Z_f hklv k ihfhs vx ijhk_b\ Zgby < Jh"m [ueh hkgh\ Zgh
Zdpbhg_j gh_ h[s _kl\h OWwkl b n hkn hj bl b gZgZebkv bkke_~h\Zgby
g_"Ze_dh hl L Zee bgzZ [eba ihk_edzZ Bjm JZ[hlZ " beZkv \ Il _gqg_gbb ~\ mo
e _ | b \ j _amev!|iZIl_ h[hehVluc¢c i_kqZgbd [ue hp_g_g dZd n hkn h gZy j mrZ
dh 1 hj mx kKl hbl jZzajz[ Zlu\Zlv Azl _f [ ueb hij_"~_e_gu 1iZ gbpu
f _klhjh A~ _gby X elZa_ b \ Jh~"mgZqzZebkv j Z[hlu \ i _j\hf jmrgbd_ b
gZ h[h]ZIlbl_evghc n Z[j bd_ I jhbal\h~bezZkv n hkn h gzZy f mdZz \ g_dhlhijh ¢
kil _i _gb klbf mebjmx s Zy jh kI j ZkI _ghbc JZ[hlu gZ jmrgbd_ X e]Za_ b gz
h[h]ZIbl _evghc n Z[jbd_ "~ebebkv ~h jh~zZ dh]~"Z jmrgbd klhj _e \ h

\Vijpo_fy ih 7z z < 1 >h[ugm kgh\Z \hah[ gh\beb g_kdhevdh x ° g_



X elza_ \ F zZZj~m 1~_ nhknh bl ~h[u\Zeky ~h 1h~rz dh]lrZ [uez

ij_djzs _gz _1h jz ajz [hldz < dhgp_ d_f[jby g9gZqgZe_ h ~h\bdz \ \_d_
izdj hjl a - feg e _ | gzaz" gz I _jjiblh bb Wklhghbhb
kn hjfbjh\Zeky [h]Zluc jZdh\bgzfb [jZobhih~ i _kgqZgbd GZ hl”~"_evgu o
mgzZkldzZo kh~_j ~ Zgb_ jzZdh\bg gzZklhevdh [hevr h_ glh i _kqzZgbd f h* _I

kgbl Zlvky n hkn h blghc j m*hec

< Eyygw™bjmf ZZ gZoh"™ylky kzf u_ dj migu _ \ Wkl hghbb g_bkihevam_f u _
f _klhjh "~ _gby Lhh ek_ b JZd\ _j _ \ Jhkkbb \ E_gbgljzZz~kdhc h[eZklb \
Dbglbk_iikdhf Z chg_ gZoh~blky h~ghbf _gg h_ iZ aj[Zlu\NZ f h_
f _klhjh>~"_gb_ Lhes bgz ijhfur e_gghlh iezklz hl A h f_ljh v
kj _~g_f - f _1jz

Nhkn hjgu _ f _klh h "~ _gby \ BAZ=<bjmfzzZ \ :aj b b GzZj\kdhf jZ chg_
[_"g__ g_f 1 _ qlh gzZoh~ylky ih khk_~kl\m ko_f z F _klh h>~_gb_
n hkn hjblz [ ueh i \u f \ f b h[gzZjm _gg uf f _klh h>"~_gb_f
g_o_f h]l_gghlh ijhbk h "~ _ghby Il ha _ n hkn hjblu lzdh]lh =~ _ 1biz 1n

n hkn Zlguc f ZI j bzZe ij ~klZ\Ve_g hklzldzf b Vuf j r bo ie_qgq_ghlbo [ ueb

hldjulu b\ ~jmlbof _klZo Kb[bjv KdZebklu_ Jh u

Ko_f Z 2 JZkiheh ™ _gb_ f _klhijh ° ~_ghbc n hkn h bl 2z gz h[\_"~_gghec

I _j blh bb\ ki ~g_c b x ~ghc Wklhgbb kehb n hkn h blz hilkmlkIl\ mx I

1 jb gug_r gbo mkeh\byo wk il hgkdbc n hkn h bl yley_lky
g_dhgdmj _glghkihkh[guf gz fbjh\hf jugd_ Djh f _ \Vu_fdb n hkn h blz
gm’ gh lzd® _ mgblu\ZIlv j Zko h"™u gz h[ h]l]Zs _gb_ kujvy b gz keh ™ guc

dhf ie_dk ih obf bg_kdhc h[jZ[hld_ n hkn hjblZ <k_ wlh |j_[m_Il [hevr bo



bg\ _klbphbec K j zaj z[ hldhec nhkn hjblz 1zd _ k\'yazgu ijh [e_fu

hdj m Zx s c kj_ "u

GZgbgzZy k Jh~Z \ Wklhgbb n hkn hjblgzZy jmrZ g_ ~h[u\Z lky

>bdlbhg_f h\uoc keZg_p

>bdlbhg_f hVuc keZg_p beb J]jz ilheblhVuc kezZg_p y\Vey_I|lky kh\j f _gg hec
j Zagh\ b~rghklvx ]Jh x gq_]lh kezZgpzZ —ijh iblzZgg hc hjlJ]zgbdhc b azl\ j ~_\r _c
Jebgbklhc ihjhp ~hc dhlh Zy azZe_1Z | g_ihkji ~kI\ _gg h gZ~ n hkn hjblzfb
I'x jbkZemkdZy k\blZ gb > g_1lh hj~h\bdz WIih | _f ghdhjbgg_\uc Z ]beebl

dhlhjuc kh~_j " bl n hkkbebb 1z ilheblh\ Rhabdinopora flabelliforme
(Eichwald) (kn x1z vt gzavzgn_r Dictionema flabelliforme n» nin

Nhih 24 >bdlbhg_f h\uc kezZg_p k ohi hr h khojz gb\r bf ky 1jZ ilheblhf
Rhabdinopora flabelliforme ( Eichwald), z —debn vx jbkzem [ —F zz ~m

AZe_ v jZkijhkljz gy_Ilky g_ilij u\gu f | _ehf \ k_\_jghe b k_\ jh -
\'hklhgghec qZklb W kIl hg bb hl O bb mf zz N h GZ \u gh _ agZgbl _evgZzZy
lhes bgz f f Zo f gz h Hkf mkk ZZ ijn ke_  b\Z_Iky \k_ ~ _ lhevdh gz
ijhf _~ mld_ OzZZikZem—LZe bg ko _f Z AZiZku Zj]lbe blz kh~_j ~Zs _1h
Jhi x g__ hjlzgbg_kdh_ \_s _kl\h hljh f gu ih ij ~\Z bl_evguf hp_gdzf
khklz\ey_|I ijb[ebabl _evgh f beebzZj~Z 1|hagg i hevr Zy qZklv ba g_1lh
aZe_1Z_ | gZ lJem[bg_ ~hklmighc ~ey ~h[uaqgb \V\uoh”~y mih~gh"®™ by Jebglz g2z

ih\ _j oghklv n hih 25).



Ko_f z 3 JZkijh kljzZg_gb_ Abdlbhg_f h\ h]h kezgpz \ Wklhghbhb
G i ulghc ebgb_c ihdzZzazgz jZ \gZy f hs ghklv aZe_" b imgdlbjghc — _ _

lem[ bgZ aZe _1Zgby \ f _1j o

D kh' Ze_ghbx bki hevah\ Zgb_ ~Zgg hc ihjh~ru dzd ihe_agh]h bkdhi zZ_f hlh

aZljmrg_gh ih g_kdhevdbf ijbgbgzf <h=i _j\uo kh?~_j ~Zgb_ h ]Zgbg_kdh]h
\'_s _kl\Z dhlhjh hgZ kh”~_j ~ bl ~h\hevgh gbadh_ — \ kj _nrng_f

- ba az q_]lh __ I _iehl\hjghklv ebr v - dd Ze d] (5—7
F > dg >j mlbf b keh\ Zf b h[ bkihevah\ Zghb lhieb\Z k 1zZdbf \ukhdbf
kh~_j ~ Zgb_f aheu g_ fh* _I [ulv b j_ qgb > j m]bf ij_iy Ikl\b_f yley _lky
\ukhdh_ kh~_j > zZgb_ fbg_j ZeZ ibjblz FeSz) dhlhjh f _klzZfb ~hohAbl ~h
8— gZoh”~ykv \ hkgh\ghf \ jz f dzZo — WIlh kj gh kh ~bg_gb_ \
ijhp_kk_ ]Jhji gby jZaez]Z_Iky ~h hdkb~h\ k_j u —]Zah\ dhlh u_ azl]jyagyx |
Zlf hkn _jm B _keb gZqZlv bkihevah\ Zghb_ Ilh b wih ijh [e_f Z ijb gug_r g_c

| _ogheh]bb ijZ dibg_kdb g_ij h ~hebf z



Nhih 25 HWilgz gb_ ~bdibhg fhihlh keZgpz gz i=h\_ 1 2zdj hjl aze_ - v

gZoh~blky f _>~mA\mfy dj Zkgu f b kIl edzZf b

Bgl j k ij_ ~klzZ\Veyx | 1Zd _ g_dhlh u_ j ~db_ \djZie_gg u_ we_f _glu
K1hbl mi hf ygmlyv l'jb ba gbo —™ mjz g¢ f heb[ ~_g b \Zgz"hbc kh~_j °~ Zghb_
dhlhjuo \ Zjlbeebl_ \' ~_kyldb jzZ a ij_\Nur Z_1 bo kji "~g__ kh~ _j ~ Zgb_ \
a_f ghc dhj <k_ " _ bo kh~_j>Zgb_ g_ ~hklblzZz | mjh\lgy kh\j_f _gg\lo jmr
i hwlhf m h wlbo f _1Ze Zo f h” gh JhVyhjblyv Il hevdh dzd h khi mlkl\ mx s bo
ihe_aguo bkdhi Z_ f uo bki hevah\ Zghb _ dhlh uo \'haf h  gh Il hevdh ijb
dhf ie_dkghc jZajzZ[hld_ Zj]lbe blz K i h ]h~ ]jZ ilheblh\uc
Zjlbeebl "h[u\Zeky \ Kbeezfy_ dzZd mjZgh\h_ kujv_ b " y wlhlh 1h" _ \
Kbeezf y_ [uez ihkljho 9gzZ h[h]ZIbl_evgzZy n Z[jbdz GZ kbe zZfy_kdhf
jmrgbd_ [ueh ~h[ulh [he__ lhgg Z ]beeblz ba dhlhjrh ]Jh [ueh
ihemg_gh ebr v I h gg mj Z2gZz

l jb ihiz~zZgbb imklhc Zj]be blh\lhc jmrfu \ hi\Zeu bgh]~Z ijh bkoh~bl _1h
kzf h\ halhi Zgb _ glh i jbghkbl [hevr hec V[ ~ hdjm Zx s _c Kkj_~"_ LZdh_
kzf h\halhjZ gb_ ijh bahr eh \ F ZZj~"mijbA"h[ug_ nhkn h blz
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