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EPIGENETIC MINERALIZATION
OF HIGH GRADE IRON ORES OF SAKSAGAN IRON ORE REGION,
THE KRYVYI RIH BASIN

Description of epigenetic minerals forming cement of porous high grade hematite ores
from Saksagan iron ore deposits located in Kryvbas such as quartz, specularite, goethite,
carbonates, silicates, apatite, and iron sulfides is given. Regularities of paragenetic asso-
ciations alterability of epigenetic minerals to the depth and along the strike of iron ore de-

posits and of the region in whole is defined.

High grade ores of martite, specularite-martite,
less often of dispersed hematite-martite, martite-
dispersed hematite, dispersed hematite, kaolinite-
dispersed hematite content that are known under
the designation of ores of the “Saksagan type”
have always been a huge part of saleable output of
the Kryvyi Rih basin mines. They are connected
genetically and spacely with banded iron for-
mation mass to which relate all the main world
reserves of iron.

Ore deposits are located in Central (Saksagan)
region of the Kryvyi Rih basin and are mostly
worked out by underground mining methods. At
present their output is at the rate of 10-12 million
tons of saleable ore per year at iron content of 50-
54 mas.% in the extracted ore, which is much
lower than in the saleable ore from other iron ore
mining countries in the world (60-67,0 mas.%).

Comparatively low quality of iron ore won by
Ukrainian underground mines is conditioned by
the high content of impurities, especially of silica,
that explains prices to be 1,5-2 times less than
worldwide average ones in rigorous market condi-
tions.

It is necessary to note that geological explora-
tion data show iron content in the ore to be quite
high, it is more than 58-60 mas.%. But obtaining
raw material having iron content verging to the

natural one is not practically achievable: in the
process of mining mixing of ores of various tex-
ture-mineral varieties takes place, as well as their
dilution with enclosing rocks represented by fer-
ruginous quartzites and schists of various compo-
sitions. Their epigenetic cementation by non-
metallic minerals, especially their silification car-
ries its weight into decrease in quality of high
grade iron ore in Kryvbas.

Ores of the Saksagan type are characterized by
a range of peculiarities, the most important of
which are the following:

— locaton of steeply dipping ore bodies at the
eastern wing of the Saksagan anticline, more ex-
actly at its flexurally complicated areas having
elevated jointing; it has conditioned ore clusters
(deposits) formation, separated by massifs of en-
closing ferriferous rocks including hypergene-
unaltered ones;

— confinedness mostly to the sixth and fifth
ferruginous horizons, and, in the southern part of
the region, to the fourth ferruginous, fourth, fifth
and sixth schistose horizons;

— inheritance of texture and structure charac-
teristics of original ferruginous rocks;

— simplicity of chemical composition, repre-
sented by practically two components that are
Fe;0s and SiO: in martite and specularite-martite
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ores to which Al,O; and Lol are added in dis-
persed hematite and martite-dispersed hematite
ores;

— practically bimineral content: hematite and
quartz, and in ores of schistose horizons there oc-
curs kaolinite, intergrowths of which form basic
structures of ore;

— limited quantity (from 3 to 5) of textural-
mineral varieties;

— high porosity, up to 30-40%;

— low hardness (from 1-2 to 6-8 points on Pro-
todiakonov scale) conditioning ore flow rate;

— duration and complexity of formation pro-
cesses including accumulation of ferruginous-
cherty sediments, their regional metamorphism,
and not less than three stages of hypergenesis,
including abyssal, occurring in the conditions of
elevated temperature (up to 90-150°C) and pres-
sure.

It should be added that favorable combination
of Saksagan ore enclosing structure and large,
possibly planetary scale tectonic displacements
has led not only to formation of enormous banded
iron formations crusts of weathering but also to
cementation of porous hematite ores with many
epigenetic minerals. In this regard Kryvyi Rih is a
unique phenomenon among analogous deposits in
the world.

At the present moment the following epigenet-
ic minerals occur in the Saksagan type ores: py-
rite, marcasite, barite, hematite, goethite, quartz,
siderite, ankerite, dolomite, magnesite, apatite,
chlorite, kaolinite, serpentine and talc.

Epigenetic pyrite occurs as fine automorphic,
usually octahedral, less often cubical, pentagon-
dodecahedral crystals forming veinlets in ores as
well as druses at the walls of pores and fissures.

Markasite sometimes occurs in kaolinite-
dispersed hematite ores as oval micro concretions
having size less than 0,04 mm.

Barite was found in high grade ores from “Gi-
gant-Glyboka” Mine of the former
F.E.Dzerginskiy Mine Administration as druses of
quite big (up to 2 cm) plate crystals having thick-
ness from parts of a millimeter up to 2 mm. Col-
orless and grey transparent crystals of barite are
often dusted with dispersed hematite, covered
with zonal growths and sinter aggregates of goe-
thite. Habitus of crystals is a pinacoid, the main

shapes are pinacoid and rhombic prism. The face
surface of the pinacoid is dull, it has traces of re-
sorption; the surface of other habitus shapes is
glance and plane.

Epigenetic specularite is common for all va-
rieties of the Saksagan ores but it does not make
up noticeable concentrations. In martite and spec-
ularite-martite ores its crystals predominantly oc-
cur at pores as sort of swab-like, stellar for-
mations on the surface of martite aggregates. In
addition, crystals of newly-formed specularite
usually have similar optical alignment to individ-
uals of specularite building up martite, they seem
to be their prolongation out of the limits of martite
aggregates. Crystals of epigenetic specularite, un-
like tabular crystals of original (metamophogenic)
specularite, are characterized by platelet shape
and have perfect faceting. In plane section they
are spindly shaped, the size varies from 0,02 to
0,25 mm. When cementation is intensive, crystals
of epigenetic specularite form net structure com-
pletely filling ore pores. In polarized light struc-
ture of crystals may sometimes be zonal. In dis-
persed hematite ores, that are marked by very thin
porosity, epigenetic specularite occurs mostly as a
result of accumulative recrystallization of dis-
persed hematite that involves the increase in pore
size in ore.

Iron hydroxides are represented by goethite
and dispersed goethite (hydrogoethite). Two mor-
phological varieties of cementing goethite play
the major role, they are relatively automorphic
stampy crystals having length of 0,02-0,2 mm,
and dripstones of concentric zonal and divergent
structures. Both varieties of goethite mold on pore
walls often filling them and forming ore cement
of basal type. Dispersed goethite often accompa-
nies colloform goethite buildups. Goethite com-
monly replaces relicts of magnetite in martite ag-
gregates.

Epigenetic quartz occurs as two morphologi-
cal varieties which are spherolitic and poikilitic
ones. Spherolitic chalcedonic quartz forms petal-
oid individuals of maximum size 0,2-0,4 mm that
form aggregates of sectorial extinction. Presence
of finest (0,1-10 um) two-phase gassy-liquid in-
clusions of round, oval or elongated shapes hav-
ing branches that are often exposed when making
sections, is a characteristic feature of spherolitic
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quartz. Inclusions are located in quartz crystals
irregularly or in a fan-shaped way. Moving gas
bubbles usually make up 10-25% of vacuole vol-
ume. Submicroscopical studies (carbon replica)
show gassy-liquid inclusions as bug holes of vari-
ous shapes and sizes as well as prints of hexago-
nal kaolinite crystals in individuals in this variety
of quartz. Besides, chalcedonic quartz crystals
contain small inclusions of martite, specularite,
prismatic crystals of goethite. Underlined features
of spherolitic quartz make it possible to assume
colloidal nature of original solutions.

Poikilitic quartz is represented by coarse (0,5-2
mm) individuals of polygonal shape having regu-
lar extinction and distinct poikilitic structure.
Separate short-prismatic crystals of this variety of
quartz having size from parts of a millimeter up to
2 cm occur in pores, micro fractures and big cavi-
ties of ores. The major habitus shapes are trigonal
prism and a rhombohedral. Crystals width-to-
length ratio is generally 1:3. During the growth
process crystals absorbed partially or in full
buildups of martite or specularite. It resulted in
appearing of cement intergrowth structure. Fre-
quently it is possible to observe regeneration phe-
nomena in sections when individuals of relict
metamorphogenic quartz form nuclei inside crys-
tals of poikilitic quartz recognizable after their
annular includings of iron hydroxides. Gassy-
liquid inclusions in this variety of quartz crystals
are smaller and occur less often comparing to idi-
viduals of spherolitic quartz. Generally, they are
zonal and underline the shape of a seed crystal.
Sometimes there occur dust inclusions of dolo-
mite. Using the method of gassy-liquid inclusions
homogenization for studying well faceted crystals
of poikilitic quartz it has been defined that they
had been formed from low-mineralized solutions
under pressure of less than 300-400 atm. within
temperature range of 95-135°C.

There is a transition from spherolitic quartz to
poikilitic one in silicificated ores (M.V.Frunze
and “Yubileyna” Mines), poikilitic qurtz predom-
inates further to the north.

Epigenetic carbonates, content of which in
studied ores is from 7 to 25%, occur inside pores
and cement ore grains. Siderite as well as ce-
menting quartz is defined as spherolitic and poi-
kilitic varieties. Crystal size of the latter is from

0,2 to 2 mm. Dolomite, magnesite and ankerite
were found in ores occurring at the depth of more
than 1700 m; the two first were found at V.I. Len-
in Mine, ankerite was found in ores from
M.V.Frunze and “Bilshovyk” Mines. Dolomite
and magnesite as large individuals (from 0,02 to
several mm) fill the whole pores volume in the
ore partings of 0,2-0,3 mm thickness that interlay
with partings where ore minerals are cemented by
magnesia silicates such as serpentine and talc.
Studies of fractions enriched in carbonates
showed alteration of CaO:MgO ratio from 0,7:1 to
1,5:1 at complete absence of FeO. Ankerite forms
basal cement in ores, it occasionally occurs as
short interrupted partings having thickness up to
0,02 mm. Individuals size in cement is from 0,01-
0,08 to 0,2-0,6 mm. Paragenetic associations with
ankerite form quartz, serpentine, talc, and occa-
sionally, chlorite.

Apatite, similar to other epigenetic minerals,
is characterized by variety of manifestation shapes
starting from separate hexagonal-prismatic crys-
tals and their aggregates in the form of nests and
incrustations to fine grained aggregates forming
basal type cement in ore partings having thickness
up to 2 cm. Well faceted apatite crystals are
stampy or tabular. Sections often have zonal
structure with zone width up to 0,02 mm under-
lined by two-phase gassy-liquid inclusions having
size less than 5 um. In cross-sections of crystals
inclusions have rounded or hexagonal shape, in
longitudinal sections they are elongated, tubico-
lous. Chemical analysis of fraction material en-
riched with apatite showed presence of fluorine
up to 1,0 and CO; up to 0,39 mas.%. X-ray pat-
tern of ore cemented by apatite (“Yubileyna”
Mine) confirmed diagnostics of the mineral and
defined it to be fluorapatite.

Epigenetic silicates have maximum abun-
dance in deep horizons ores; in the limits of the
deposit of “Gigant-Glyboka” Mine they occur at
the depth of about 1000 m (the level of ore depos-
it attenuation), in ore deposits located further to
the north they are at the depth from 1500 to 2300
m. Chlorite, kaolinite, talc and serpentine are
found there. Chlorite is represented by light-
green, greyish-green cryptocrystalline aggregates
making pores in ores. Interference tint are grey
with bluish and lilac tones. Data of XD and ther-
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mographic analysis show chlorite to be subsumed
as chamosite. Kaolinite is abundant in deep hori-
zons ores, its content reaches 10 vol.%. It forms
incrustations, films on the surface of ore built-ups,
cement in porous ores. Hummocky, nodular sur-
face of incrustations specific for dripstones can
often be observed under a binocular microscope.
Kaolinite aggregates are cryptocrystalline ones,
maximal individual size is 1-2 um, sometimes it is
up to 5 um. Electron-microscopic study showed
their pseudo-hexagonal shape. Diagnostics of kao-
linite was confirmed by optical, X-ray diffraction,
thermographic methods. Serpentine and talc are
quite common for ores from deep horizons. They
occur either separately or together, their total con-
tent in ore reaches 15-20 vol.%. Serpentine forms
fine scaly, fibrous aggregates making pores and
forming incrustations (of 10-15um in thickness),
and rosette-like build-ups. Serpentine is of green
color in sections. Undulatory extinction is specific
for the fibrous variety. Electron-microscopic stud-
ies defined serpentine crystals to be fibrous and
tubicolous. Diagnostics of serpentine have been
fulfilled after the data of optical, thermographic
and XD studies. Similar to serpentine, talc ce-
ments porous ores. Its fine scaly aggregates are of
white color and pearly lustre. It is colorless in sec-
tions, sometimes it has brownish tint. Scaly and
platy talc crystals having size from less than 1 um
to 20-30 um form scattered and rosette-like ag-
gregates. Diagnostics of talc has been confirmed
by results of XD and thermographic analysis.
Chemical analysis of talc has showed noticeable
content of ferrous iron in it, e.g. presence of fer-
rous minal — minnesotaite.

Epigenetic minerals form mono- or polyminer-
al ores cement that may contain up to six mineral
species which is more specific for deep horizons
ores. Cementing minerals content varies from 2-3
to 30-35% of total amount of ore. Manifestation
of epigenetic mineralization in ores is more often
observed at flanks of the deposits, near natural
aquacludes, for example, near contacts with gran-
ites of ore field at “Gigant-Glyboka” Mine, near
the contact with dyke of diabase within limits of
“Yubileyna” Mine ore field.

There exist certain regularities in the distribu-
tion of mineral varieties participating in epigenet-
ic cementation of porous ores. Iron hydroxides

occur mostly as far as a depth of 300-500 m, rare-
ly at zones of faultings to a depth of 1700 m
(“Gvardiyska” Mine). Cementing hematite occurs
at various depths but its quantity noticeably in-
creases with depth. Ferriferous carbonates are the
most common at a depth of 800-1000 m. Magne-
sium containing carbonates are specific for 1700-
2000 m depth, they notably occur in ores of the
northern part of Saksagan iron ore region; at “Gi-
gant-Glyboka” Mine they were found at a depth
of about 1000 at the area of ore body attenuation.
Magnesia silicates (chlorite, talk, serpentine) oc-
cur at the deepest horizons; maximal content of
kaolinite has been noticed al a level of 1200-1500
m.

Epigenetic mineralization of high grade iron
ores of Pre-Cambrian banded iron formation has
been defined for many deposits in the world, but
every case has its own intensity and different set
of mineral species. Specularite is a cementing
mineral for Bilozerske deposit of the Ukranian
Shield porous ores, for Kremenchuh iron ore re-
gion of the Ukranian Shield they are siderite and
iron hydroxide, for the Kursk Magnetic Anomaly
deposits they are siderite and pyrite. Iron and
aluminum hydroxides and silicate, that are close
to chlorite after their composition, serve as ce-
menting materials in high grade specularite-
martite ores of India (Singhbhum basin).

Conclusions

1. Epigenetic cementing mineralization is spe-
cific for porous hematite ores from deep hypso-
metric horizons of Saksagan iron ore region locat-
ed in the Kryvyi Rih basin.

2. Cement contains pyrite, cellular pyrite, bar-
ite, hematite, goethite, quartz, siderite, ankerite,
dolomite, magnesite, apatite, chlorite, kaolinite,
serpentine, talc. After its mineral composition
cement can be mono- or polymineral, the latter
may contain up to six mineral species.

3. Epigenetic minerals content in ores change
from 1 to 35 vol.%. Depending on their amount,
contact, porous and basal cements are distin-
guished.

4. There exist regularities in distribution of ep-
igenetic minerals according to the depth of ore
deposits and along the strike of high grade iron
ores in Saksagan region.
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5. Epigenetic minerals differ from analogous
minerals of metamorphic and other origins after
morphological and optical characteristics.

8. Cementation of porous high grade ores with
epigenetic minerals comes amid changing their
mineral and chemical composition, physical,
technical and technological properties.

9. Epigenetic mineralization is one of the last
stages of hypergene changes in high grade iron
ores of Pre-Cambrian banded iron formation. At
the Kryvyi Rih basin it is specific abyssal hyper-
genesis caused by combination of ore enclosing
structure and intensive tectonic dislocations
providing penetration of meteoric waters to the
depth of several kilometers at zones of higher
temperatures (up to 90-150°C) and pressure. It
seems that this explains extent of cementation and

variability of epigenetic minerals in porous high
grade iron ores.

REFERENCES

1. Jlazapenxko E.K., I'epwoucz 10.I'., Byuun-
ckaa H.HU. u op. Munepanozcus Kpusoposckozo
baccetina // Kues: Hayxosa oymka, 1977.— 544 c.

2. Cemenenko H.IL., Toxmyeg I'.B. Kpaguen-
ko B.M. u op. Cmpyxmypa Kpusopooicckux me-
cmopodicoenuti boeamolx pyo U 3aKOHOMEPHOCHU
ux passumusi Ha boavuux 2nyounax // Kues: Hay-
koga dymxa, 1981.— 186 c.

3. Kpasuenko B.M., /Imumpuee 3.B. [[emen-
MAayuoHHoe OoKeapyesanue 6 30HaX 2IYOUHHO2O0
eunepeenesa Cakcazanckoti cunxknunanu (Kpueot
Poe) // Kopa svisempusanus.— 1966.— Buin. 8.— C.
120-130.

3UMA C.M. EnireHeT4Ha MiHepani3auia 6araTux 3anisHux pyn CakcaraHCcbKoro 3a-
nisopyaHoro panoHy KpuBopisbkoro 6acenHy.

Peztome. Enicenemuuna yemenmayiina MiHepanizayis Xapaxmepra 05 ROPUCIUX bazamux 2ema-
MUMOBUX PYO 2IUOOKUX 2INCOMEMPUUHUX 20pu30HMI8 podosuly Cakcazancbkozo 3anizopyoHoco pationy
Kpusopizvkoco 6aceiiny. B cknadi yemenmy npucymui nipum, mMapxasum, oapum, cemamum, 2emum,
Keapy, cudepum, aukepum, OOJIOMim, MacHe3um, anamum, XJI0pum, KAOTiHim, CepneHmun, maibK.
Buicm enicenemuynux minepanie y cknadi pyo smintoemocs 6i0 1 00 35 00’ emn.%. Icuyroms 3axonomi-
PHOCMI 8 pO3n00ini enicenemudnux minepanie 3a enubunoro (6i0 300 m 0o nonao 2000 m) u 3a npocms-
2anHAM pYOHUX nokadis. Llemenmayisi pyo 00yMO6m0€E 3MIHY IX MIHEPATbHO20, XIMIUHO20 CKAAOY, (Di-
BUYHUX, TMEXHIYHUX, MEXHOI0STUHUX GIACTNUBOCTNELL.

Kirouosi cioBa: 3amizucro-kpemuucra dopmarist, KpuBopisekuii 6aceiin, Oarati 3aii3Hi pyau, Mi-
HEPAJorisl, eMireHeTHYHI MiHEepau.

3UMA C.H. OnureHeTnyeckas MuHepanusauma 6oraTbix Xenes3Hbix pya Cakcaran-
CKOro xenesopyaHoro paoHa KpuBopoxckoro 6acceriHa.

Peztome. Bocamvie scenesnvie pyovt Kpusopodicckozo baccelina, eeHemudecku U npoCmpancmeeHHo
C8A3AHHbIe ¢ MOAWel HCeNe3UCTO-KPEMHUCTIOU hopmayuu, UMerom Mapmumosslil, JHceae3HOCT00Ko-
Mapmumosvlil, pedce OUCNEePCHOLEMAMUM-MNAPIMUMOBLIT, MAPMUM-OUCHEPCHOLEMAMUMOBDIU, OUC-
NEePCHO2EMAMUMOBbILL, KAOIUHUM-OUCNEPCHOLEMAMUMOBbLII cocmas. Xapakmepusyomces NoebluleHHO
HOpUCMOCIbIO, HU3KOU Kpenocmoio. lIpaxkmuuecku 6ce ux 3sanedicu pacnonodicenvl 6 Llenmpanvrom
(Cakcaearckom) acenezopyonom paiione Kpugopooicckozo bacceiina, ompabamuiéaromcs, ¢ 0CHOGHOM,
noozemmuvim cnocobom. Ha npomsoicenuu nocieonux nem ooowvieaemes 10-12 man. m. mogapHotl pyovl
8 200. Codeporcanue xcenesa 6 pyoe, uzeiekaemou u3 neop, cocmasisiem 50-54 mac.%, umo 3nawu-
MEeNbHO HUJCEe COOMBEmMCmEYywe20 noxazameis pyo, 000vieaemvlx 8 opyeux eocyoapcmeax (60-67
mac.%). OmuocumenbHo HU3KOe Kavecmeo dicene3nvbix pyo Kpusbacca obycnoeneno evlcoxum cooep-
JIcaHuem npumecetl, 0COOEHHO KpemHesema, Uuz-3a ue2o yenvl Ha Hux 6 1,5-2 paza nudice cpednemupo-
8bIX.
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OO0HOU U3 OCHOBHBIX NPUHUH NOBBIUEHHOZO COOEPIHCAHUS 8 COCIMABE NOPUCTBIX DO2AMBIX 2eMaAmu-
MOBbIX PyO KpemHesema u Opyeux Oailacmublx U 6PEeOHbIX XUMUYECKUX KOMHOHEHMO8 SGIAemcs ye-
MeHmayusi pyo 2UnepeeHHbIM Keapyem U Opyeumu dnueeHemudecKuMy Murnepaiamu. B amom omnowe-
nuu Kpuseoii Poz npedcmagnaem cobou yHuxanvHoe aeienue cpeou aHai02UUHbIX MeCmopotCOeHUl Mu-
pa. K naubonee xopouio usyyeHHviM dNULEHEMUUeCcKUM MUHEPAIam pyo OMHOCAMCIL: NUPUm, KOmopulii
6Ccmpeyaemcst 8 8ude NPOJICUTIKO8 ULU WemoK Meakux (00 1 Mm) uOuoMopg@HuIX KPUCMANLO8 HA CMEH-
Kax mpewjun u nop; Mapkasum, uHo20a NPUCymcmeyrowull 6 KAOIUHUM-OUCNEPCHOLEMAMUMOBHIX DY-
dax 6 sude cgheporumosvix cmsdcenutl pazmepom 00 0,04 mm; bapum, bls6IeHHbIN 8 OO2AMBIX PYOAX
waxmol «l ueanm-171y60Kas» 8 8ude wWemok 0080JbHO KPYRHBIX (00 2 cM) KPUCMAI08 NUHAKOUOATb-
HO20 eabumyca; anamum, oOpa3yiowull omoenbHbvle KOPOMKOCMONOUamvle Ui mabaumuamole Kpu-
cmannvl pasmepom 00 0,1 mm unu wemxu 6 nopax u mpewunax pyo, KapooHamuvl, npeocmasieHHbvle
cudepumom, 00IOMUMOM, MASHE3UMOM, AHKEPUTNOM, COOEPICaAHUe KOTMOPBIX cocmase pyo 00cmueaem
25 obvemn. % u Komopvie NPUCYMCMBYIOM 8 8Ude OMOENbHbIX KPUCMAILL08, WemoK 8 Nopax u mpeuju-
HAX, YeMeHMUpyom uHOUUObl U azpe2amvl PYOHbIX MUHEPANO08; CUTUKAMbI, NPeOCNAGICHHbIE XA0PU-
MOM, KAOJUHUMOM, CEPNEHIMUHOM, JCEeNe3UCTbIM MAAbKOM (MurHecomaumom), menxue (0o 0,1 mm)
nracmuHyamule UHOUGUObLL U CHYMAHHO-YeUlyUuamyle azpecamvl KOMOPLIX GbINOIHSIIOM MPEUUuHbl U
nopblL 8 Pyoax u KOMopble MaAKCUMATbHLIM PACHPOCMPAHEHUeM NOAb3YIOMCs 8 pyoax 2nybokux (boiaee
1000 m) euncomempuueckux 20pu3oHmMoO8, 20e ux cymmapuoe xoauvecmeo oocmueaem 20-25 06b-
eMH. %; 2uOpoKCcUdvl Jicenesd, nPedCmasieHHbLe, NPeUMYUeCMBEHHO, 2eMUMOM U OUCHEPCHbIM 2emu-
MoMm («2UOpo2emumom»), KOHYEHMPUYECKU-30HATbHbIE, PAOUATLHO-TYUUCTIbIE, 3eMIUCTblE A2pe2anmbl
KOMOPYIX BbINOAHAIOM NOJOCMU, YEMEHMUPYIOM aepe2amyl PYOHbIX MUHEPAN08, pedice Ux Memacoma-
MUYEeCKU 3aMeWarom, HCeiesHas CooKd, NPUCYMCMEYowas 6 cocmage pyo 6cex MUHEPaIbHbIX PA3HO-
suoHocmell, HO He 00paA3VIOWAsL 3aMEMHbIX KOHYEHMPayuil, 00bIYHO NPEOCMABIEHHAST XOPOUIO 02pa-
HeHHbIMU naacmunyamoimuy kpucmaniamu pazmepom om 0,02 0o 0,25 mm, acpecamvl KOMOPLIX 4ACMO
obpasyrom cemuamolie CIMPYKMypul, 8bINOIHAIOUUE NOPBL PYO.

Haubonee pacnpocmpanen snucenemuyeckuil K8apy, KOMOPbLL NPeOCmaeien 08yMsi OCHOGHbLMU
MOPONOCUMECKUMU PAZHOBUOHOCTAMU — cheporumosoti u notukuaumosou. Cegheponumosulii (xaiyedo-
HOBUOHDILL) K8ApY 00pazyem i1enecmKo8UOHble UHOUBUObL Makcumanbhbvim pazmepom 0,2-0,4 mm, obpa-
3ylouue azpeeamuvl ¢ CEKMOPUATLHBIM nozacanuem. [loukuiumosulii Keapy npeocmasien KpynHulMu
(0,5-2 mm) noauconanvuvimu unousuoamu. B mpewunax u norocmsax pyo Hadbmooaiomcs omoenvHble
KOPOMKONPUSMATIUYECKUE KPUCMALTbL K8APYA MOl PA3HOGUOHOCMU PA3MEPOM Om 0ecambiX OoJell
muamumempa 0o 2 cm. B npoyecce pocma kpucmaniel xéapya 3motl pasHOGUOHOCHU YACTIUYHO UTU
NOTHOCBIO 3AX6AMBIEATU UHOUBUOBL U A2pe2ambl MAPMUMA U JHCeNe3HOU CTIOOKU, 8 Pe3yIbmame 4e2o
Gopmuposanacey yemeHmayuoHHas cmpykmypa pyo. Memooom comocenuzayuu 2a3080-HCUOKUX GKIIO-
YeHuUll, NPUCYMCMBYIOWUX 8 XOPOUO OSPAHEHHBIX KPUCTALIAX NOUKUTUMOB020 K8ApYd, OblLI0 YCMAHO8-
JIeHO, Ymo ux 0Opazosanue NPOUCXOOUIO U3 CIAD0 MUHEPATUZ0BAHHBIX PACMEOPO8 NOO OAGICHUEM He
sviue 300-400 amm. 6 unmepsane memnepamyp 95-135°C.

Onueenemuueckue MUHEpanvl 00PA3VIoM MOHO- UNU NOTUMUHEPATbHYI (00 6 MuHepanvbHblx 61008)
yemenm pyo, cymmaproe cooepicanue ux xoaeoremes om 1 0o 35% om obweeo obvema pyowvl. Yema-
HOBJIeHbl Clledyroujue 0COOEHHOCMU UX pacnpedeneHust: 2UOPOKCUObL Jcele3d 6CMpedaromcest 00bIYHO 00
enybunst 300-500 m, uzpedka no 30Ham pazpelénvix Hapyuienutl 0o enyounst 1700 m (waxma «I éapoeti-
CKAsL»); JHCeNe3HAs COOKA OMMEUAencs Ha PA3HBIX 21yOUHAax, HO 6 0Owem ciyuae ee KOAU4ecmeo ¢
271YOUHOU 3aMemHO 803pacmaem, dceae3ucmole Kapoonamol Haubonee xapaxkmephuol 0asa enyoun 800-
1000 m; macnuti-cooepacawyue ux pasnosuonocmu — 0as enyourn 1000-2000 m; kaorunum mseomeem K
enyounam 1200-1500 m; macresuanvubie curukamol (X10pum, mMaivK, CepneHmut) — Kk Haubonee 2nybo-
KUM 4acmsm pyoOHbIX 3aJiedicell.

Dnueenemuueckas MUHEPATU3AYUL XAPAKMEPHA 01 D02AmMbIX pyo HCeLe3UCMO-KPEMHUCMOU (op-
Mayuy 0OKeMOpUs MHOSUX MECMOPOICOCHUU MUPA, HO OMAUYAETNCSA PA3HOU UHMEHCUBHOCIbIO U PA3-
HbIM COCMABOM MUHEPATbHLIX U008. s boeamuvix pyo benoszepckozo mecmopoosicoenus Yxkpaunckoeo
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wuma (VII]) ommeuaemcs yemenmayus, 8 OCHOBHOM, JHCeNle3HOU Co0Kou; 011 pyo Kpemenuyeckozo
arcene3opyonoeo pationa VI — cuoepumom u eudpoxcudamu xceiesa, 01 pyd mecmopodcoenuti Kyp-
CKOU MACHUMHOU AHOMATIUYU — CUOEPUMOM U RUPUMOM. B 6ocambix dicene3HoCi00K0O-Mapmumossix py-
Odax Unouu (b6accetin Cunexoym) @ kauecmee YyemeHmayuOHHbIX MUHEPAL08 NPUCYmCmayiom uopoKcu-
Ovl dicenesa, 2UOPOKCUOBL ATTOMUNHUS U CUTUKAMbL, ONU3KUE NO COCTNABY K XIAOPUMY.

KiroueBble ciioBa: ele3ucTo-KpeMHucTas Gopmaius, KpuBoposkckuii 6acceiiH, Ooratble »xees-
HBIC PYJIbl, MUHEPAIOTHsI, CTUTCHETUIECKUE MUHEPAITBL.

ZYMA S.M. Epigenetic mineralization of high grade iron ores of Saksagan iron ore
region, the Kryvyi Rih basin.

Summary. Epigenetic cementing mineralization is specific to porous high grade hematite ores from
deep hypsometric horizons of the Saksagan iron ore region deposits at the Kryvyi Rih basin. The cement
contains pyrite, cellular pyrite, baryte, hematite, goethite, quartz, siderite, ankerite, dolomite, magne-
site, apatite, chlorite, kaolinite, serpentine, talc. Epigenetic minerals content in ores varies from 1 to 35
vol.%. There are some regularities in epigenetic minerals distribution according to the depth (from 300
m to more than 2000 m) and along the strike of iron ore bodies. Cementation of ores causes changes in
their mineral, chemical composition, physical, technical and technological properties.

Key words: banded iron formation, the Kryvyi Rih basin, high grade iron ores, mineralogy, epige-
netic minerals.
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