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The Kdyné massif, South-West Bohemia —
a tectonically modified basic iayered intrusion

Kdynsky masiv v jihozdpadnich Cechédch —
tektonicky modifikovana zvrstvena bazickd intruze
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Vejnar Z. (198 : The Kdynt massif, Souih-West Bolemia — a tectonically
madified basic lavered intruston.  -—  Sbor. geol, V&d, Geol, 41, 9—67. Praha.

Abstract: A lale Cadomian (Cambrian) layered intrusiom, located in the
metapelites and metabasites of the Domaflice crystalline complex and bordered
by a marked contact aureole, consists of three stratiform zones: the lower —
gabbroid, middle — diorite and upper — quartz diorite zones. Small tonalite
ane trandhjemile bodies are present as the produets of a further intrusive phase,
Differentiation of the products of the original tholeiite magma occurred along two
trends differing in the Mg, Fe fractionation, The first, of the Skaergaard iype,
is represented by the olivine gabbre - fayalite ferrodiorite series, The second,
characlerized by low Mg, Fe fractionation. appears as diorite-tonalite-1rond hjemite
association. Variscan orogenesis led to local rock recrystallization, mostly accom-
ponied by the formation of secondary amphiboles such as actinolite, tschermakite,

cummingtonite, etc,
1 Dstiedni tistav geologicky, Malostranské ndm. 19, 11821 Prgha 1

Introduction

The Kdyné massif is one of the largest late Cadomian {(Cambrian ?) intrusions
of basic and Intermediate rocks in the Bohemian Massif. It covers an area of
about 200 kin? on the present-day surface, of which about 1/4 lies in the FRG,
where it is known as the Neukirchen massif (Fischer 1929). This intrusion is part
of the Kdyné basic complex, which also includes a complicated set of regionally
and contacl-metamorphosed Upper Proterozoic rocks of volcanic-sedimentary
origin, belonging to the central veleanic zone of the Barrandian area (Fiala
1977). As a regional geological unit of the second order, this complex forms
the SE and E parts of the Domazlice erystalline area (V ejnar et al. 1984},

Research carried out so far in the massif dealt primarily with its gcological
position and especially with its relationship to surrounding amphibolites (Bergt
1905, Sokol 1924, Fischer 1929, Radisch 1933). Exceptionally, the
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petrogenesis of some of its rocks was studied (Slavik 1922, Smejkal
1038, Vejnar 1984). New research is based on geological mapping of the
massil and jts eryslalline mantle at a scale of 1 :50,000 (carried out in co-
operalion with J. Tonika), complemented by detailed field research at a scale
of 1 :10.000 {in cooperation with V. Miksa) and laboratory study of rock
samples.

The region underlain by the massil is considerably covered with Quaternary
deposits and affected by weathering, which complicates determination of the
interrelationships among the individual rock types.

This study deals with the Crechoslovak part of the massif. [ am greatly in-
debied to Dr. G. Stettner (Bayerisches geologisches Landesamt, Miinchen) for
allowing comparison of field studies of the adjacenl Bavarian parts and to
Prof. Dr. Jung (Universitiit, 1lamburg) for providing information on the present
stule of research on the petrogenesis of some rocks in this part of the massif.

Basic geological characteristics of the massif

The Kdyné massif (fig. 1) in the present-day surface exposure represents
a complienled variegared botile-shaped intrusion elongated NE—SW. The in-
trusion follows a muarked linear structure in this direction that in the SW is
divected towards the intersection of the deep zone of the Bohemian Quartz Lode
with a deep zone of the cenlral Bohemian suture. In the NE this structure is
accompanied by intrusion of the Stod massif {Tonika - Vejnar 1966).

The mussif is emplaced nwre or less conformably with the general foliation
of the neighbouring crystalline schists. formed during the Cadomian regional
metamorphism of the Upper Proterozoic sedimentary and voleanic rocks. How-
aver. it is diagonally cut by metamorphic zones i. . by the hiotite zone m the
NE and by the garnet zone in the SW.

Within the range of the contact effects of the massif, the cevstalline schists
of the Dbiotite- and garnet zones are converted into contact schists and horn-
felses. The contact aureole is developed to a greater extent along the NE part
of the massif, where it is 2—4 km wide and narrows gradually to the SW. Small
<enoliths and larger enclaves of the erystalline schists within the massif are also
modified by contact metamorphism.

The shape of the massif is controlled in general by the above-mentivned
NE_—S\V orientation of its intrusion zone. The characteristic bottle-shaped
broadening of the central part (between Kdyné and Pocinovice) is apparenily
connecled with the system of NW—SE faults, corresponding to the southern-
most part of the Marianské Lazné fault. The sharp boundary of the massif in
the SE coincides with fraclure zones representing a continuation of the central
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1. Geological map of the Kdyné massif
I — gabbro, gabbronorite and ferrodiorite; 2 — uralitized gabbro and

gabbronorite; 3 — diorite; 4 — diorite with metabasite xenoliths,
partly uralitized; 5 - quartz diorite; § — biotite-hornblende tonalite;
7 — biotite trondhjemite; 8 — biotite-hornblende granodiorite; 9 —
faalts
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Bohemian suture lowards the SW, accompanied in Bavaria by serpentinized
peridotite bodies.

The intrusion can be most probably assigned to the lower Cambrion. since it
produces contact metamorphism of the Upper Proterozoic rocks exhibiting
(adomian regional metamnorphism. and since it 1s penetrated in the NE by
granitoid rocks of the Stod massil, with radiometric ages ranging from 33 to
455 million vears (Smejkal - Vejnar 1965

Rocks of the Kdyné massif also appear as xenoliths in the above-meutioned
granitoid Stod massif.

The internal structure of the massif is very complex. Decoding of this strue-
ture was complicated by the great petrographic variability of the basic rocks.
by the complicated morphology displayed by the wany accompanying apo-
physes and by the presence of a large number of xenoliths and large enclaves
of crystalline schists. The problem is further complicated by the process of
sceondary recrystallization-uralitization, primarily affecting the basic rocks of
the central part of the massif. Similar to the nearby Pobésovice massif or
Drahotin stock (Vejnar 1973 and 1980) this eonversion led to partial or
even complete decomposition of the original minerals and to modification of
the rock structure accompanied by formation of secondary amphiboles, sodic
plagioclase, biotite, chlorite and quariz.

On the basis of the regional distribution of the individual rock types, their
spatial relationships and locally apparent very marked layvering, caused by
alternation of bands and laminac of various mineral compositions, the massif
can be considered as a layered intrusion. [ts original strueture was deformed
especiatly in the outer parls during emplacement into the crystalline mantle.
The dominant, primarily gabbroid and dioritic rocks form a set resulting from
differentintion of the original melt within a single intrusion phase. A [urther,
Tocally present vounger phase comprises the intrnsions of differentiates of the
tonalite-trondhjemite type. Other vocks present exhibit only a paragenetic
relationship to the massil ov are complelely independent. These ave primarily
small bodies and dykes of lencogranite, aplite and pegmalite, that may represent
metamorphic mobilizates and segregations deri ved by partial melting of enclaves
of netapeiilic rocks. Allernatively, they may represent the products of Variscan
igneous activity, related to the nearby parts of the Central Bohemian pluton or

- of the West Bohemian pluton.

The variable group of spessartite, diorite porphyrite, trondhjemite porphyrite
and granite porphyry dykes has a similar indivect relationship to the massif
(Vejnar (979}

Rocks of the older intrusive phases form three petrographically different zones
in the framework of the stratiform structure of the massif. The lower zone,
corisisling of olivine gabbro, olivine gabbronorite and locally present ferro-
diorite, appears at partial elevations of the given structure primarily in the SW
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and central parts of the massif. The middle zone consists of diorite and forms
primarily the central part of the massif. The upper zone, exposed in the NE
part of the massif, consists of quartz diorite.

The rocks of the lower zone appear at the preseat surface as isolated hodies,
[his 15 due to primary irregularities in the originally subhorizontal stratiform
struclure which forms local elevations {with possible rheoinorphic penetration
into higher zones! and 1o the extensive secondary recrystallization (uralitization!.
These bodies are most often surrounded by uralitized gabbroic rocks (primarily
wralitized gubbronorite) and they oceur near Orloviee, at Certiiv kédmen, near
Véeruby and near Braniiov.

The short-range. macroscopically visible siratification in the outcrops and the
layering of the rock samples becomes less conspicuous towards the upper zones.
Simultaneously, the frequency of xenoliths of crystalline schists increases and
the intrusive rocks form an ever increasing number of small and larger apo-
physes, penetrating into the surroundings,

The uralitization is localized primarily along a poorly defined zone trending
in the NW—SE direction diagonally across the massif. The zone is about 5 km
wide and it roughly follows fracture zones corresponding to the SE spurs of the
Maridnské Lazné fault.

Structural units of the massif and their rocks
Units of the older intrusive phase

The lower zone of the massif

The lens-shaped bodies of primary gabbroid rocks accompanied by several
small satellite bodies are found around Orlovice, a village lying about 7 km
SW of Pocinovice; the mwst interesting of these is at the top of Ostry Hill
(394 m) near Stefle (3 km SW of Chodska Lhota). On the present-day surface,
these bodies have the shape of irregular lenses, elongated in the NW—SE
direction. about 2 km wide and 4—9 km long. These bodies are designated as
the Muastek (564 m), Orlovicka hora (719 m; and Havranice (666 m) bodies,
depending on the name of the elevation that they form (fig. 2).

The bodies are surrounded by uralitized gabbronorite, and only the edge
of the Mustek body lies aloug a hornblende-pyroxene hornfels band, aceom-
panied by pyroxene-amphibole diorite. lxceptionally, these bodies econtain
enclaves of crystalline schists (primarily pyroxene-amaphibole hornfels and
olivine-pyroxene hornfels, locally enriched in pyrrhotite) and small intrusions
of younger intrusive rocks, represented by tonalite, trondhjemite, lencogranite,
spessartite, trondhjemite aplite and granite pegmatite.

The spatial relationships and clear continuity in the extent of the basic rock
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9. Geological map of the region around Orlovice
1 — olivine gabbro; 2 — olivine gabbronorite; 3 — ferrodiorite; 4 — uralitized gabbro-
norite and ferrediorite; 5 — olivine-pyroxene hornfels, sometimes with pyrrhotite; § —
bore; 7 — old iron and titanium ore mines

types indicate that these localities represent relics of the original continuous
body with a uniform stratiform structure. This structure is retained most com-
pletely in the Orlovick4 hora body and in the accompanying locality at Ostry
Hill.

The Orlovicka hora body consists of three major types of rocks,
belonging to various levels of the stratiform structure. The lowest horizon of this
structure consists of olivine gabbre and appears on the surface in the southern-
most part of the body S of Orlovické hora and Orlovice. The middle horizon of
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olivine gabbronorile outcrops [urther to the NV, The highest horizon, exposed
extensively in the NIV part of the body, consists of alternating layers of gabbre-
norite and olivine ferrodiorite with subsidiary iuterlayers af leucoferrodiorite,
anorthosite and hortopolile rock. In the NW, ie. higher in the stratiform
sequence, the fraction of ferradiorite increases. forming primarily the neigh-
bouring Ostry [Tl loeality.

The boundaries between the individual horizons are transitory, delimited by
the slep-wise appearance of bands, layers and schlieren of un individual rock
or a particular mineral association and by the appearance of a second type
of rack having a different mineral composition or eontaining minerals of dif-
ferent chemical composition. This alternation of bands of various rock types and
varieties is least apparent in the lowest horizon, i.e. in the olivine gabbro. The
cenlral, gabbronorite level is mostly thick-layered. The individual rock varieties
are present in layers dm to m in thickness, The thickness of the bands in the
highest level varies from mm to ems. The margins of these relatively thin bands
arc poorly defived and the bands pass into schlicren and streaks,

Foliation planes corresponding to his layering are generally inclined at an
angle of 30—50° to the NE or NNE. Oulcrops on which these planes can be
measured are very rare,

The Mustek body lying further west is very poorly visible on the
present surface. It eonsisls primarily of various varieties of ferrodiorite, with
olivine gabbronorite in the 8 and E.

Olivine gabbronorite predominates in the Havranice body, almost everywhere
weakly uralitized. Rocks inclining 1o ferrodiorite appear at the NW and NE
edges.

Petrography of the bodies around Orloviee. Olivine
gabbro. This rock consists of small to medium-grained aggregates of euhedral
crystals of plagioclase with composition Angs_es, in which strongly corroded
lobe-shaped anhedral olivines are dispersed (size 0.3 to 3 mm), exceptionally
accompanied or bordered by subhedrual bronzite. The dominant dark mincral
is augite, present as 1—20 mm long poikilitic erystals enclosing the plagioclase
gramns. Optically, these crystals are mostly zonal, Their cores are pure, homo-
gencous and the edges are cloudy aad full of tiny, dark-grey or brown micro-
litic inclustons, formed partly by augite inelining to diopside. The rock also
containg a small amount {about 3 %) of dark-brown hornblende. Anhedral
ilmenite and pyrrhotite appear as occasienal accessory minerals.

The conlact between the olivine and plagioclase is aceompanied by a bizonal
reaclion rim, consisting of bronzite or augite and brown amphibole,

The primary stratification of the rock is not marked, and is given only by
locally observed layers with various contents of poikilitic augite, or layers and
schlieren differing in the erystal size of the rock-forming minerals.
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The uralitization observed locally is bound to certain. several dm thick zones
orviented parallel with the layvering. Augite and the shape of the original olivine
eryslals possibly ineluding Lronzite, replaced by secondary amphiboles, are
mostly retained in the thinner zones. The rock becomes light-coloured, spotted,
grev-green with conspicuous whitish plagioclases. In the thicker zones, the
original gabbro is mostly completely recrvstallized and only ilmenite remains

of the primary minerals.

Olivine gabbronorite. This rock occars in several texturally and mineralo-
gically different varieties. forming individual layers and bands. Smejkal
(1958 designated this rock as olivine gabbro in the sense of the classification
syslem used al that time.

The most widespread variety of rocks Is medinm-grained and dark greenish-
arev in eolour. The texlure is subhedral or gabbro ophitic. with local poikilitic
augile. The mineral composition is 50—60 %, plagioclase, 15—20 %, olivine,
58 0/, hronzite and 15—20 %% augite. Sinall amounts of a brown amphibole.
ilmenile, apatite and pyrrholite are also present.

In addition o aggregalcs of subhedral grains, plagioclase with composition
Anss_ss forms isolated. up to 10 mm long crysials, poikilitically enclosing along
its margins olivine erystals. Olivine forms anhedral, lobate grains, whose contact
with the plagioclase is lined by hypersthene -~ amphibole reaction rims. Abun-
dant eracks in these olivine grains are decorated by very fine-grained magnetite
or hiematite.

The subhedral crystals of bronzite are mostly part of the complex olivine-
augite aggregate, whose interstices are mostly filled with brown amphibole,
occasionally accompanied by a small amount of pyrrhotite. Augite is also
present as isolated poikilitic crystals up to 5 mm in size.

lmenite is usually surrounded by a narrow rim of brown amphibole,
Pyrrholite is present only occasionally as drop-shaped, grains; Smejkal
(1938) helieves that the presence of these grains indicates a very high sulphur
concentration in the original gabbroid magma. This mineral mostly forms a fill
between Mg, Te silicates. In some places these grains {up to 2 mm long), com-
posed of mozaic aggregates of fine crystals, surround or enclose fine olivine.

Coarse-grained olivine gabbronorite, containing a somewhat smaller amount
of olivine and moure plagioclase and augite forms a lexturally different variety
of the described type. The content of accessory minerals is very low or zero.

A lurther variety of gabbronorile. characterized by an incrcased content of
interstitial pyrrhotite, forms 5—50 mm wide fine-grained interlayers that are
occasionally found between the thicker layers of the two above-described
vavieties of gabbronorite. The presence of pyrrhotite in amounts of up to cca
5 0/, is reflected by limonite coatings on weathered samples.

In regions of the transition between the middle and upper horizons (e.g. in
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the area around the “U obrizku” cross-roads}, layers and bands of further rock
Lypes and varicties forming the upper, ferrodiorite horizon are gradually inserted
into the layers and schlieren of the olivine gabbronorite. In this transitional
region, olivine gabbronorite contains a distinctly larger fraction of ortho-
pyroxene (10 %, and more). which forms marked, broad overgrowths around the
olivine crystals {up to 0.3 mm). Of the accessory minerals, apatite is present,
in addilion to ilmenite and pyrrhotite,

Olivine leucogabbronorite and anorthosite. These two rock types, which are
[requently hounded by transitions, form poorly defined several cm to dm thick
interlayers and schlieren with characteristic variation in the content of the
mafic minerals. Their edges usually have 5—30 mm wide olivine-pyroxene
melanoeratic borders with a relatively high coutent of ilmenite (3—10 9/} and
apatite. llmenite is anhedral, irregularly lobe-shaped, ranging in size from 0.2
to 1 mm. The apalite characteristically is present in thin prismatic cryvstals with
dimensions of ahout 0.1X0.7 mm.

Anorthosite is present in two limiting varieties given by the mineral assem-

blages

plagioclase 4 olivine - augile 4+ amphibole
and
plagioclase 4 ilmenite -+ apatite 4 amphibole.

In the first vuriely, anhedral olivine is accompanied by a small amount of
interstitial augite and brown amphilole. There are praclically no accessory
minerals present, The second variety contains ilmenite as the main and often
the only mafic mineral (5—10 %), forming irvegular lobe-shaped anhedral.
partly poikilitie grains (with a size of 0.5 to 1.5 mm), filling the spaces in the
plagioclase aggregate and enclosing grains of apatite. Along the eontacts with
plagioclase a narrow rim of dark-brown amphibole is usaally found. The apalite
forms thin prismatie crystals (with a size of 0.1<1 mm), amounting to 1—3 9/,.

Hortonolite rock. This is a special rock type in the Kdyné massif discovered
by Slavik in 1922; it oceurs as scree in the weathered surface layer in the
NW part of the Orlovicka hora body, mainly between the forest road crossing
at “U obrazku” {also “U Sv. Josefa”) and the summit of the Hrdovesi elevation,

[Tortonolite rock, also designated as ilmenite peridotite {Smejkal 1938),
forms several em to dm thick layers in the area of the upper horizon of the
Orlovickd hora body, consisting primarily of olivine gabbronorite and olivine
ferrodiorite with interlayers and schlieren of olivine leucoferrodiorite and
anorthosite. This is a massive, smokey-black, limonitic weathered rock, primarily
fine-grained, occasionally with macroscopical shiny ilmenite grains. It consists
of an aggregate of anhedral olivine cryvstals, with spaces usually filled by

17



ilmenite, apatite, brown amphibole, pyroxene and very sparcely also by plagio-
clase.

The content of the primary minerals in the rock varies within the following
limits: 100—80 ¢, olivine, 15—0.5 %, ilmenite and 10—0 Y% pyroxene -{- am-
phibole - plagioclase. The variations in the modal composition were studied in
detail in the hortonolite layer, at the “U obrazku” loeality in the DUGH dvill
hole with an apparent thickness of 45 cm. The ilmenite content decreased in
the order 155 -2 0.5 %, (measured at regular 15 em intervals) from the
top to the base of the layer. Simultaneously, Lthe olivine content increased while
the content of brown primary amphibole s constant {about 2 %)

Local uralitization first affects the brown amphibole, whose colour gradually
changes to pale blue green. In the next slage, an aggregate of newly-formed
acicular pale-green amphibole is formed, bordered by colourless actinolitic
amphibole along eontacts with olivine grains. As these allerations progress in
irregular patches. olivine gradually decomposes to aggregates of acicular colour-
less actinolite, aceompanied by abundant newly-formed magnetite, to be later
replaced by hematite. This magnetite 1s accumulated in fine eracks and veins or
forms marked secondary borders around former olivine grains.

These hematitized hortonolite portions and weathered outcrops subjected to
limonitization were once mined as iron ore and, after the first and second world
wars, were prospected as potential sources of titanium ore itogether with
schlicren and bands of ilmenite-rich leucogabbronorite). v

Olivine ferrodiorite. This rock is sbnilar to olivine leucogabbronorite  with
which it is connected by transitions. [t differs from the latter by its content of
a less caleic plagioclase (mostly Ang) and a higher content of olivine, ilmenite
and apatite. The amount of orthopyroxene increases at the expense of clino-
pyroxene. Smejkal (1958) described this rock in the Muastek body and
called it olivine diorite.

This vock is dark grey-green, mostly more or less markedly banded or streaky
with gabbroic granular texture. The conlent of minerals in the individual bands
varies considerably. The rock comsists ol plagioclase with a random orientation
or parallel arrangement of subhedral grains, between which isolated crystals
of dark minerals are dispersed.

The plagioclase is mostly zoned. lis comiposilion ranges between Ang to
Ansp.

Olivine ferrodiorite [rom Lhe summit of Osiry often contains secondary,
black-coloured hematitized olivine, accompanicd by bluish-grey orthopyroxene,
augite and dark-brown amphibole. The composition of the plagioclase varies
around Angs.

Uralitization of this variety of ferrodiorite progresses along cracks and inler-
faces and gradually changes the individual crystals of Mg. Fe silicates and
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clusters of these crystals into pseudomorphs, which often have very marked
zonal structure. The nuclei of these pseudomorphs, originally formed by
pyroxenes, are gradually replaced by fine-grained aguregates of randomly
oriented plates of light greenish or colourless amphibole {griinerite), mostly
accoimpanied by a small amount of magnelite and titanite. The edges formed
i the regions of the original borders of primary amphibole consist of radially
arranged aggregates of dark blue-green amphibole (ferrotschermakite}, partly
also formed at the expense of the neighbouring plagioclase, Simultaneously,
minute cryslals of this secondary amphibole begin 10 appear in cracks of the
plagioclase grains,

Decomposition of the olivine (fayulite} is accompanied by separation of
a large fraetion of magnelite later replaced by hematite.

The Mastek olivine ferrodiorite body is mostly streaky, wilh othopyroxene
predominaling over clinopyroxenc, Rarely, melanocratic bands containing up
to 5 Yy of ilmenite and 3 0, of apatite appear. Their uralitized parts mostly
contam fine-grained, radialing aggregates of colourless amphibole  (cunvming-
tonitel. accompanied by large amounts of magnetite. mostly  converted to
hematite,

The Certav kdamen hody appears in the central part of the southern
apophysis of the Kdyné massif, lying between Chudenin and the Czechoslovak
border and extending further 1o the SW into the IFRG. This apophysis is
sepavated on Lhe present-day surface fromn the main body of the massif by
a band of erystalline schists, primarily represented by eonlact metamorphosed
biotite paragneiss accompanied by horublende-pyroxene hornfels,

The body is elliptical in shape and is surrounded by weakly uralitized
pyroxene-amphibole diorite, which is the dominant rock jn this apophysis. It is
characlerized by a fugh content of mafic xenoliths. This body showing charac-
teristios of the stratiform structure (Vejnar 1984) consists of olivine diorite
with some domains and layers of olivine gabbronorite. Layers of pyroxene
ferrodiorile and pyroxene leucoferrodiorite appear higher in the stratiform
sequence, !

The Vieruby body is located at the W edge of the massif around
Vieruby. Towards the SSW it continues into the FRG. It is elongated NNE—
S5W and at the NNE end lies an isolated region of olivine gabbronorite at
Staree, separated by a band of uralitized gabbronorite. In the W it approaches
the crystalline rocks which are strongly thermally recryslallized. Tn the E,
a number of outerops and accompanying lens-shaped bodies (between Héjek
and Hyr$ov) come into contact with pyroxene-amphibole diorite, which belongs
lo the central zone of the Kdyné massif. Along this contact, a marked con-
vergence of the rocks of the two zones can be observed; gabbronorite of the
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Vieruby body is relatively fine-grained, poorer in olivine and richer in amphi-
bole. On the other hand, the diorite mostly contains isolated olivine and the
composition of ils plagioclase attains values as high as Anz.

The stratiform structure of the Vieruby body is poorly defined, and is inter-
rupted by local xenoliths of pyroxenc-amphibole hornfels and by the occurrence
of rocks with diorite composition. In the immediate vicinity of Vieruby, ie. in
the central part of the body, medium to coarse-grained olivine gabhro is found,
gradually passing into gabbronorite. This rock conlains relatively abundant
olivine (20—30 %) and up to 30 mm long poikilitic crystals of augite. Gabbro-
norite. characterized by a high content of orthopyroxene, hecomes more fine-
grained towards the margins of the hody.

Gabbronorite from the Iocality around Slarec contains about 25 0 of dark
red-brown amphibole. replacing the pyroxenes hordering the olivine crystals.
The plagioclase is mostly plate-shaped and in some places clearly with a plane-
parallel arrangement.

The gabbro and gabbronorite of the Vieruby hody are locally weakly uralit-
izel At the N udge of this bady (around tajek) the degree of this alteration
rapicly increases and the rock passes into uralitized gabbronorite.

Loecalities around Branidov. In the relatively extensive body
of uralitized gabbronorite between Branigov and Kdyne, two small localities of
olivine gabbronorite are preserved, with marked plane-parallel arrangement of
tabular plagioclase. This rock, which is petrographically similar to the variety
from the marginal parts of the Vieruby body, 1s fine-grained, more rarely
medium-grained and contains only 3—5 9 of olivine. On the other hand, the
content of dark-brown amphibole attains values up to 95 *,. The local
aralitization has a similar characler to that in the Vieruby body. It is
oceasionally accompanied by weak pyritization. primarily localized along fault
Zunes.

The further small Tocalities of gabhronorite in the broader region around Kdy-
né and Hluboka have a similar character.

Bodies and outerops of uralitized gabbronorite. As
mentioned above. the oceurrences of uralitized gabhronorite are associated with
a tectouically activaled. about 4—35 km wide zone running acoross the central
part of the Kdyngé massil. The largest continuous body hes between Hadrava
and Chodska Lhota, coniaining the above-described bodies of the primary
gabbroid rocks of the Orlovickd hora. Mustek and Tavranice localities.

The uralilized gahbronorite is a grey-green roek with white spots that is
texturally aud mineralogically very variable; the grain size varies from coarse
lo fine amel changes in the mineral composition reflect the variability of the
original rock and the degree of recrystallization.
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Considering the presence of relict olivine and pyroxene (and possibly their
replacement by various types of secondary amphiholes) it is apparent that, =
addition to the predominant varieties formed by uralitization of olivine gabbro-
norite, there are regions (eg. around Siefle and Vyrov), where they were
devived Trom ferrodiorite and pyroxene diorite. The regional distribution of
these varielies ronghly corresponds to the distribution of the individual types
of primary gabbroid rocks in e area. ' '

In these sections, the rock has a relict gabbro granular or gabbro-ophitic
lexture, oceastonally with coronite horders of secondary  amphiboles around
pseudomorphs after olivine or pyroxene. With increasing uralitizalion, a hetero-
granoblastic texlure appears. The original dark minerals are gradually replaced
by fine-grained. radiating aggregates of light-green, colourless or dark blue-
green to black-green amphibole, most often corresponding 0 aetinolite, cum-
minglonite and more rarely 16 ferrolschermakite and griinerite, Occasionally,
these amphiboles are accompanied by a small amount of biotite and Hght-
green chlofte.

The original plagioclase is mostly converted into andesine, and was ocecasion-
ally recrystallized into oligoclase-andesine and/or oligoclase. [t mostly encloses
dirty grey clusters of microlites, apparently belonging to the minerals of the
epidote group. The small eontent of quartz is moslly eoncentrated in fine veins
that often also contain chlorite,

Hematitized olivine, hronzite, augite and rarely also brown amphibole are
usually present as relict phases.

The middle zone of the massif

The dominant rock in this part of the massif, outeropping on the present
surface S and SE of Kdyné (around [Tyrsov, ‘Chodska Lhota and Fleky) is
diorite. which appears in a number of textural and mineral varieties.

This rock s mostly fine-grained. occasionally medium-grained, massive, dark
grey-green. Tt oflen contains small xenoliths. mostly of hornblende-pyroxene
horafels, The texture is usually gabbro-ophitic with poikilitic hornblende. Tt
occasionally contains pyroxene and rarely biotite, In regions with high xenolith
contents, this texture changes inlo anhedrally granular texture with poikilitie
development of amphibole or pyroxene, similar to the structure of hornblende-
pyroxene hornfels.

The mineval composition of diorite changes in dependence on the stratiform
structure of the massif. The region next to the rocks of the lower zone, primarily
gabbronorite, is formed by pyroxene-amphibole diorite and pyroxene diorite
with plagioclase, varying in the range Ang to Ans;. The higher parts of the
sequence consist of pyroxene-amphibole diorite with biotite and amphibole-
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pyroxene diorite with plagioclase composition Anzp—Ang. In these rocks,
pyroxene is usually in the form of hypersthene and augile is present in smaller
amounts. Biotite, present in amounts of up to D 0/, is dark red-brown and mostly
fills the interstices in lhe -plagiuclase-pymxene-amphihole aggregate, or forms
poikilitic skeletal crystals hearing tiny inciusions of pyroxene and plagioclase.
A small amounl of inlerstitial guartz occurs mostly in the variety containing
biotite. The main accessory mineral is ilmenite, present in amounts up to 5—
10 %, in hypersthene diorite. It is locally accompanied by a small amount of
pyrrhotite and pyrite.

To the S of Chodska Lhota und SE of Chalupy, diorite appears in the Lransi-
tional region between the lower and middle zones of the massif. inclining to
ferrodiorite. described in the region around Osiry. Compared to the malic
variety of pyroxene-amphibole diorite, this rock clearly has a lower content
of dark minerals (the colour index equals approx. {1.35), represented by ferro-
hypersthene, ferroaugite and ferrohornblende. The plagioclase corresponds to
andesine with composition Anx—Ana.

All these varieties of diorite are locally weakly uralitized, showing decompo-
sition of the dark minerals to actinolite or cummingtonite. The gradual de-
colouring of primary amphibole and its decomposition is accompanied by
erysiallization of titanite. The plagioclase is mostly sericitized.

The upper zone of the massif

This structural unit forms the NE part of the massif, lying between Kdyné
and Koloves. Tt consists of quartz diorite, mostly containing abundant xenoliths
of crystalline ~chists (hornfelses). Around Braniov, E of Kdyng, this diorite
contains a body of uralitized gabbronorite, apparently representing a local
clevation of the lower zone of the massif, and also a body of pyroxenc-
amphibole diorite with biotite {around Dobfiikov), corresponding to the middle
zone.

The petrographic variability of quartz diorite apparenily depends on the
effects of local contamination. Its apophyses, penetrating into biotite-muscovite
and biotite-cordierite hornfels, mostly consist of rather felsic, biotite- and
quarlz-rich varieties, locally inclining to tonalite. On the other hand, parts
neighbouring with bodies of amphibole-pyroxene hornfels {or containing xeno-
liths of this rock) are richer in amphibole and occasionally contain monoclinie
pyroxene. In addition to this local variability, a elear regional trend in the
changes can be observed, seen us a gradual disappearance of pyroxene and
a decrease in the content of amphibole from the SW (around Kdyné) to the NE
(around Koloved).

The mafic variety o quarlz diorile, extensive, e.g., around Kdyné, is fine-
grained and has a subhedral granular or markedly ophilic texture. It contains
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a large number of cm 0 dm inclusions of xenoliths of hornfelses. Tt consists
of reddish-brown amphibole, a small amount of biotite {(2—5 %), zonal plagio-
clase with composition Ang to Ang and quartz, which fills the intergranular
spaces in the plagioclase-amphibole aggregates and is present as poikilitic
skeletal crystals. Monoclinic pyroxene appears very rarely, Of the aecessory
mincrals, zircon, apatife, ilmenite. titanite and epidote were found.

The medium-grained variety of quartz diorite mostly contains a smaller
amounl of amphibole and somewhat more biotite (5—15 %) and quartz.
Occasionally il passes into tonalite. The amphibole is green or light green.
Allanite ts a characteristic accessory mineral. This rock is found most extensively
in the eastern part of the massii around Pocinovice. It differs [rom the biotite-
amphibole tonalite of the vounger inirusive phase in having a less pronounced
parallel Tabrie.

To the E of Rolove¢, a variety of quartz diorite containing hypersthene
{around Zichov) participales in the structure of the local apophysis of the massif,
emplaced in the anmphibole-pyroxene hornfels. In this variely, biotite is bright
red brown, developed as macroscopically visible, 3—5 mm poikilitic flakes,
carrving inclusions of  bluish-grey  hypersthene, dark-brown amphibole and
plagioclase Anjz—Anz. Quartz is present along interfaces. Local uralitization
appears as decomposition of the hypersthene into cummingtonite,

Rocks of the younger intrusive phase

The lensshaped bodies of rocks of the younger intrusive phase appear prim-
arily in the central and S parts of the massif, mostly in ecrystalline schists of
the mantle relies around Chudenin and Plang. They are represented by tonalite
and itrondhjemite. In some bodies, these two rocks are apparently closely
related, but mutual contacts have not heen observed.

Tonalite is a medium-grained, light-grey, often clearly foliated rock. Iis
texture is subhedrally granular, occasionally cataclastic. It consists of roughly
equal amounls of greenish-brown amphibole and reddish brown biotite, zoned
plagioclase with composition Anx (0 Anx and quartz. Accessory minerals
include zircon, apatite, allanite, ilmenile and titanite.

In coutrast to lonalite, trondhjemite is finer-grained, whitish grey in colour
and the dark minerals are maostly represented by biotite alone (ca. 5—8 ),
oceasionally accompanied by isolated crystals of blue-green amphibole. The
plagiocluse cm'rﬁ)orsilion varies from Anaw to Anss. Its cores oceasionally contain
secondary muscovite.

The younger intrusive phase also contains an elliptical body of hiotite-
amphibole granodiorite from V3iepadly, located in quartz diorite. The rock
contains occasional tiny phenocrysts of potassium feldspar. Petrographically and
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.
in its chemical composition, it is similar to the granitoids of the Stod massif
{Tonika - Vejnar -1966).

The group of bodies of the youuger intrusive .phase can probably also be
considered to include the small lens-shaped body of coamse-grained amphibole
diorite, which penetrates through the relic of the crystalline mantle of the massif
at the summit of St. Bernhard chapel 7 km WNW of Chudenin. The roek is
coarse to very coarse-grained, consisting of a prismatic dark-brown amphibole
and plagioclase Any. Small amounts of biotite are present, along with quarlz
and rarely also with polassium feldspar. In some places, the rock contains
almost monomineral, nest-like accumulations of large amphibole crysials,

oceasionally strongly uralitized.

Intrusive rocks genetically unrelated
to the Kdyné massif

These rocks appear in thc massif and in its mantle as occasional dykes,
somelimes trending NW—8E along the {aults. ln the plulonic rocks of the
massif, they are mostly only several dm to m thick; in the crvstalline micks of
the mantle. this thickness increases up lo several tens of melres. Petrographical-
ly, they comprise granite, spessartite, diorite- and trondhjemite-porphyrite
(Vejnar 19791 pegmatite and granite- and trondhjemite-aplite.

Leucograuile is present primarily in the SE part of the massif, where is
penctrates Lhrough the uralitized gabbronorite and contact-metamorphosed rocks
of the mantle as several hundred melres Jong and 10 to 100 m thick dykes.
The leucogranite is mostly fine- to medium-grained, clearly foliated, occasionally
with small phenocrysts of potassium feldspar. [t contains 3—8 U/ of muscovite
biotite, An plagioclase, microcline and quartz. In the thin, mostly several cm
to dm thick dykes, 1L is fine-grained, similar to aplite.

Spessarlite appears s oceasional thin dvkes throughout the massif. It was
studied in greater detail around Ovlovice. where it occurs as fine-grained and
medium-grained uralitized varieties,

The rock has relict ophitic texture. The original pyroxenes and pariy the
primary hrown amphibole are converted into an aggregate of licht-green
secondary amphibole, formed partly at the expense of the original plagioclase,
The high ilmenite content {ca. 5—8 0,1 Is characleristic: it s present as marked

skeletal or plale-like crystals.

Minerals and their chemical composition

The variability in the chemical compositions of olivine, pyroxenes, amphibole
and biotite, present in the individual types and varieties of rocks of the older
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and vounger inlrusive phases of the massif, was studied on the basis of analyses
carried out by V. Miksa in cooperation with J. Jilemnicka and Ing. Z. Kotrba
on an ARL-EMX type microanalyzer, in the luboratories of the Geological
Survey, Prague (headed by Ing. J. Rybka).

Olivine, Olivine ix present in the rocks of the lower zone of the massif prim-
arilv as anhedral. lobe-shaped corroded crystals, whose contact with plagioclase
is accompanied by simple (orthopyroxene) or bizonal (orthopyroxene-augite.
orthopyroxene-umphibolel  reaction rims. Depending on the iron  content,
polished surfaces of the olivine are colourless, light ochre-grex or yellow-ochre
i colour. The high-iron olivine presenl in ferrodiorite is mostly grey-black in
eolour as a result of partial decomposilion, accompanied by crystallization of
magnelite,

The chentieal composition of the olivine (lables | and 2) varies primarily in
the FefMg raiio: olivine gabbro conlains chrvsolite, whose iron content Xy,
[expressed as the ratio {(IFe4-Mn}/(Fe--Mn-+Mg)| varies in the range 0.22—
(.33, In gabbronorite. olivine s presont as hyvalosiderite (X = 0.34—0.50),
in leucogabbronorite, anorthosite and hortonolite rock as hortonolite (Xp. =
0.60—062) and 1n ferrodiorite as ferrochortonolite or fayalite (Xg. = 0.78—0.91).

As the ron eonlenl mercases in olivine, the content of manganese also in-
ereases from about 003 to 1.5 #y MnO. The aluminium content, and, as indi-
cated by a single determination, also the calelum content, are mostly very low,
al the delection limit of the analvtieal method emploved. AlbO3 contents up to
several tenths of a percenl mostly appear in olivine of gabbroid rocks rich in

Iagioclase,
-

Orthopyroxrene. This mineral appears as subhedral or euhedral crystals of the
cumulate type. [ 13 most widespread in the rocks of ihe transitional region
beltween the lower and miuddle zone of the massil, lL.e. in ferrodiorite and
pyroxene or pyvroxenc-amphibole diorile,

I the rocks of the lower zone of the massif, the composition of the pyroxene
varies in agreement with changes in the tron content of the coexisting olivine,
These changes were studied in detail on pyroxenes from rocks of the Orloviee
bodies {table 3), where their [ractional spectrum in the rock sequence olivine
gibbro - lerrodiorite extends from brouzite to eulite (Xg varies from .20 to
(0.83:. The delermined extend of the Fe-Mg subslitution is much greater than
that so far known for the Bushveld complex (Atkins 1969) or the Skaer-
gaard inlrwsion {Wager - Brown 1968, Nwe 1976) and corresponds
roughly to the varability of orthopyroxene from the rocks of the Harzburg
massif (Vinkx 19825

The diorite of the middle zone conlains light-grey or blue-grey orthopyroxene
in prismatie euhedral or subhedral crystals. Its compeosition (table 5) corresponds
primarily to hypersthene and occasionally to ferrohypersthene.
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Table 1

Microprobe analyses

Analysis 1 2 3 4 5 B 7 .8 9 10 11
Sample 241 346 B47 850 915 8838 R0 825 777 V27 896
Mother rock olivine gabbro elivine gabbronorite
5i0z 3743  36.81 3860 3690 3654 3664 3731 | 3519 3784 3600 35.05
Al203 0.22 005 0.07 (.06 002 0,04 — .07 010 0.03 0.32
FeO tot. 2477 28800 24040 2923 27.37 M43 2G4 Jnue 2918 343 4hda
MnO .44 041 (135 (46 34 022 3.28 0.48 050 047 .60
MgO 3603 3755 OG51 3292 3372 4138 3468 | 3339 3238 .88 2422
Total 99.84 10042 10047 9959 10038 9871 160.27 ! 100,09 100,00 99.81  100.63
Formulas calculated
|
5i P 099 097 1oL 100 098  0.96 0.99 0,96 102 1.0% 099 |
Al 0.04 0.01
Fe 0.55 {1.56 035  0.66 nelL 04b 0.62 n70 066 115 0.96
Mn 0.01 0 0. (.01 0.01 0.04 (01 0.0 0.01 02 0.01
Mg 1.40 1.48 142 1.33 141 162 1.28 1.36 130 065 1.02
2.63 2.05 1.8 2.00 203 2.08 am 2.07 197 182 2.00
Fe+Mn !
(.27 0.28 33 (.30 (.22 0.3t .34 0.34 (.48

FotMntigg "2

Localities of samples given in tables 1—15:

138 — CUGL bore. 480 m, located elose 1o point 560 ("U  obrizku®). 12 km NW of
Oclovice; 140 — GPL bore located near the womd road from Orlovice to Jezvinec, 0.1 ko
S of point 622; 532 — UUGL bore, 125 m, located close to point 560, 1.2 km NW of
Orloviee; 567 — abandoned quarry (.75 km NE of Viepadly; 619 — boulders in the
woods 1.1 km SSW of Prapofisté; 622 — abandoned quarry (.75 NE of Vsepadly; 627 —
abandoned quarry in the woods (.7 km SSW of Starec; 629 — boulders at the edge of
the woods, 0.3 km W of point 568, ESE of Kdyné [Imenite-rich rock; 630 — boulders
next to the field road leading to point 546 (Svata Anna) from the Kdynd—Vieruby highway,
1.1 km SE of Priidek; 632 — bouiders at point 516 (Svatd Anna) 0.8 km SE of Hijek;
£34 - abandoned sand pit at the NW edge of Vieruby; 635 — abandoned quarry in Lhe
fields 0.6 km NW of Ilyrsov. The rock comtains amphibole-pyroxene hornfels; 638 —
locality as 635; G40 — abandoned quarry on the NNE side of Mt. Bezny (659) 1 km
WSW of Broifov: (42 — locality as 635; 647 — sand pit 2 km NW of Chudenin next
to the highway to Vieruby; 650 — rock outerop close to point 446 at the edge of Hijek:
678 — abandoned quarry 0.5 km W of Branilov; 680 — abandoned sand pit in the saddle
betwden Korab (773 m) and Suchd hora (760 m) next to the road from Kdyné to Mezho-
lezy; 681 — hole left after sand quarrying 0.5 km NW of Branisov; 685 — abandoned
quarry in the fields, 0.8 km NW of Chodské Lhota; 687 — rock outerops on the N ridge
of Bezny (659 m), 1.1 km WSW of Brnifov; 689 — abandoned sand pit in the saddle
between Bezny (659 m) and Cepice (642 m), 1 km NW of Nova Ves; 750 — boulders at
the edge of the woods on the NE side of Ostry (594 m), 2 km SW of Chodska Lhota;
752 — abandoned quarry NW of Branifov; 753 — top of Ostry (594 m) 1.8 km WSW of
Chodska Lhota: 761 — boulders at the edge of the woods on the right bank of Kouba
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of olivine. Orlovice bodies

Table 1

12 13 4 15 16 7 18 19
522 138 778 V 26 903 761 782 753
anor-tllﬁsil'e‘A)i lencogabbro norite hortonolite rock ferrodiorite
32.49 32.76 35.14 3414 32.42 31.83 33.537 34.02
0.24 0.38 — 0.02 — .32 0.15 .41
48.24 i 449.04 47.58 4£7.69 58.57 62,86 61.44 6204
0.85 0.96 0.69 0.83 140 1.36 1.32 1.46
17.88 17.37 17.39 17.10 09.20 3.91 3.32 0.72
99.70 100.56 10.80 49.80 101.29 10028 31.30 48.62
on the basis of 4(0)
0.97 0.97 1.03 1.02 1.01 1.03 1.07 1.08
001 001 0.01 0.01 o
1.21 1.22 1.16 118 1.52 1.70 1.64 1.70
0.02 0.02 0.02 0.02 003 004 (.04 0.04
.80 0.77 0.76 .76 0.43 .19 16 3.03
2.04 202 1.94 1.96 1.98 1.94 1.85 1.78
061 0.62 0.60 .61 0.78 0.88 .91 0.98
1.5 km NK of Calupy: 762 — locality as 703; 766 — rocky outerop behind the shop in
Zichov, W of Koloveé; 777 — abandoned quarry 0.4 km WSW of the gamekeeper's lodge
in Orlovice. Band of gabbronorite with increascd pyrrhotite content; 778 — old mine slag

heap close Lo point 30 (*U obrizku™), L2 km NW of Orlovice; 782 — abandouned sand pit
at the edge of the woods on the SW side of Ostry (394 m), 1.9 km WSW of Chodska
Lhoia; 825 — abandoned quarry .4 km WSW of the gamekeeper’s lodge in Orlovice; 843
— ubandoned quarry in the woeds 0.1 km B of point 622 at the E cdge of Orlovice;
846, 847 — locality as 843; 850 — rocky outcrop on the S side of Qrlovicka hora (719 m);
852 — locality as B843; 857 — abandoned quarry at the SE edge of Srbice; 858 —
abandoned sand pit 1.0 km SE of Srbice; 883 — rocky outcrops on the hill (.6 km SE
of point 527 (Na hiebeni) 1.2 km NW of Hadrava; 888 — debris at the edge of the Ka-
menisté (541 m), 1.3 km ESE of Chalupy; 883 — outcrops next 1o the wood road 4.0 km
N of Hyriov, 1.5 km ESE of Hajek; 8% — abandened quarry near Kafkova louka next
to the road from Orlovice to Pocinovice; 899 — debris in the woods on the E sides of
peint 629, 1.5 km W of Hadrava; H00 -~ debris in the woods read 0.5 km NE of Orlo-
vice on the § side of Havranice (GGG m); 903 — 6ld iron mine close 1o the house U Kro-
eart”, 1.5 km SW of Pocinovice; 904 — localily as 888; 905 — debris on the SE side
of Jezvinec (739 m), 0.3 km from the top; 909 — edge of the woods W of Predni Fleky;
910 — debris in the woods at point 475, 1 km NW of Sruby; 915 — locality as 843;
517 — cut in the road in the woods at the E side at the foot of Mistek {364 m), {1 km
E of Chalupy; 940, 942 — boulders at the E side of Hadrava; %44 — cut in the wood
road 0.2 km E of point 537 in the saddle between Mustek (584 m) and Orlovickd hora
(719 m); 945 — debris next to the wood road (.25 km S of the top of Mastek (564 mj,
1.5 kam from Chalupy; 951 — locality as 888; 955 — boulders at the edge of the woods
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at point 331, 1 kin E of Chalupy; 960 — boulders in the woods at the top of the hill
16 kin T of Vieruby, (.5 km WNW of point 556: 975 — abandoned quarry 1.3 km § of
Chodskd Lhota on the NNT side of Javorovice (387 m); 979 — debris at the edge of the
woods 02 km NW of Branitov; 10418 — debris on the slope at the WNW side of point
641, 1 km from Jezvinee (739 n): V26 — OUG1 bore, 21.5 m, Jocaled close to point 560
I obrazku=i. 12 km NW of Ovlovice; V27 —  abandoned guaery 0.4 km WNAW of the
gamekeeper’s ladge in Orlovice. Band of gabbranorite with increascd pyrrholite conlent.

Table 2

Microprobe analvses of olivine, Vieruby {J—J) and Branisey {3, () bodies

Analysis ‘ 1 2 1 3 1 5 6
Sample | 634 627 | 97 703 (29 681
—_— ._7ii —_—— rm—— - ———— . - - —_——— —
Mother rock | olivine gabbro 1 olivine gabbronorite
5102 373 3502 | BLM6 3445 322 BN
AlOs — a5 | 007 0.32 0.03 0.23
FeO tot. \ 28.23 2692 | 3848 40.36 41.23 46,50
MnO L 043 042 \ 0.53 0.79 0.61 0.83
Mg0 | 3298 37.26 | 2899 2363 23.99 18.14
Total | osos 10057 | 10003 9855 10040 9946
Tormulas caleulaled on the basis of 4{(0)
Si O 095 | 091 10O 0.98 1.00
Al L - ‘ 0.01 — 0.01
Fe 063 0.60 0.92 (.98 0.99 1.15
Mn L om 0.01 } 001 0.02 0.02 0.02
Mg P43 1.48 1.23 0.98 103 0.80
! 1.97 209 | 246 1.08 2,04 1.98
Fe+DMn i
Fe-t-Mnd-Ma : 0.32 028 | 0.43 (.50 (.49 0.63

The manganese content in orthopyroxenc increases. similarlv as in olivine,
with increasing iron content of the mineral from ca. 0.35 to 1.90 %, MnO. The
aluminium content is low and varies from 0.20 to 9.00 %, AlOj, in dependence
on the Fe-Mg substitution: orthopyroxene {brouzite) of the olivine gabbro
contains the most, ferrodiorile eulite, the least aluminium.

Calcie pyrovene. In olivine gabbro and partly also in gabbronorite. this mineral
primarily forms poikilitic euhedral or subhedral crystals of accumulate and inter-
cumulate character. [t appears in ferrodiorite, diorite and quartz diorite as sub-
hedral or anhedral grains, often surrounded or replaced by primary, dark-brown

amphibole,
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Trable 4
Micioprobe

analvses of orthopyroxene, Yieruhy (I—4) and Branifov (3—7) bodies
. P 3 A

Analysis 1 2 3 4 b 5 7
Sanple 627 03 961) 893 629 681 680
Mother rock olivine gabbronorite
$i002 | 5232 5100 5371 Al 5200 5327 5298
TiOz (.35 (.43 1.21 .91 0.37 .32 0.26
Ala()y ‘ 1.25 1.56 1.49 1.09 0.73 [.22 .98
e} [ 18.26 19.03 18.45 18.38 22.81 2213 18.19
A0 0.47 0.68 0.44 0.41 0.54 0.60 0.49
M) L7 9554 2274 23.56 92,53 20158 2548
(a0d ‘ 1.30 1.45 0.98 223 1.38 1.78 2.06
Nua20) ‘ (.03 017 — 0.03 0.03 0.29 (.09
Total : a9%.95 1(H1.85 99,02 100,80 100.39 101.19 100.23
Formulas ealeulaed on Lhe basis ol G0
Si .04 1.1 .98 1.97 .94 1.97 1.94
Al \ 05 0.07 0.02 0.03 {03 003 .04
Al ‘ — — 0.04 002 — 002 —
T1 I 0.01 0.0 0.03 0.02 0.0t 0.01 0.0
Fe | 0,56 1,58 0,57 (r.56 {171 (.68 0.56
Mn | (102 0.02 0.01 (.01 .02 (.02 0.02
Mg PooLAD 1.40 1.25 1.28 1.26 149 1.38
Ca | (05 0.06 0.04 0.09 .06 .07 0.08
Na | — .01 — — — .02 0.1
. = e = — _
i 2043 2.08 1.94 1.98 206 2.1 2.06
e+ Mn ‘
T+ \h?\g 0,29 0,20 031 nan 0.37 0.37 0.30

The chemieal composition of the caleie pyroxene itallles 6—

8 varies widely

i the degree of Fe-Mg substitutton. from very iron-poor augite to [erroheden-

berette,

the Skacrgaard intrusion {Brown |

The range of this substitution is similar to that of calcic pyroxene of
957); however, Lhe crystallization trend

clearly differs from the latter in Lhe relatively constant conlent of the wollasto-

nite component fig.

The Ti{)s content is low and decrcases

3.

with increasing iron content from 1.0

to 0.2 0, Sinultancously, the AUz content also decreases {rom cca 3 to 1 %%,

The manganese conlent, on the other hand, increases in the range 02—

AYRILOR

The Mg-Fe distribution between coexisting orthopyrexene and ¢
was studied on the basis of the analytical data given in tabs.
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3. Orthopyroxenes and calcium pyroxenes of rocks of the Kdyns massif in the En
tenstalile) — Fxoifervosilite) — Wo (wollastonile) ternary diagram
Pyroxene mother rocks: I — olivine gabbro, 2 — olivine gabbronorite, 3 - hortonolite
rock, 4 — diorite, 3 — ferrodiorite. Co-existing pyroxene pairs are linked by tie-lines,
P — varviation ikl of caleinm pyroxenes of the racks of the Pobdioviee massil. The

trends in crystallization of the pyroxenes of the Skaergaard intrusion are designated
by dashed lines

]
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4. Primary amphiboles of the rocks of the Kdyné massif in the B. E. Leake (1968) diagram
for the hornblende group, where Ca+Na-+K is less than 2.50 and Ti les than (.50
The svmibols i eircles designate amphiboles. for whicl the Ca+Na+4K value is greater
than .50, and which belong 1o the group of pargasite and ferropargasite
Parent amphibole rocks: T — olivine gabbro, 2 — olivine gabbronorite, 3 — ferrodiorite,
4 — diorite, 3 — tonalite, § — ferrotonalite, 7 — granodiorite -
Designation of the amphibole classification fields: TR -— tremolite, TRH — tremolitic
hornblende, A — actinolite, AIl — actinolitic hornblende, MH — magnesichornblende,
TH — tschermakitic hornblende, I' — tschermakite, FA — ferroactinolite, FAH — ferro-
actinclitic hornblende, FH — ferrchornblende, FTH — ferrotschermakitic hornblende,
FT -— ferrotschermakite
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Table 5

Microprobe analyses

Analysis 1 2 3 4 3 6 7
Sample 766 837 857 857 837 G20 632
5102 | 4904 52.53 5312 53.78 51.76 53.12 51.69
Tiz ; (.21 0.L4 0.06 0.48 .4l .33 0.22
Al2Os i (.45 0.97 .70 1.58 0.97 .56 (.58
FeO ©38.20 34.13 32.04 25.45 24.25 25.45 20.19
MnO ‘ 0.69 0.79 0.72 0.57 0.48 0.56 0.65
MzO | 10.51 10.43 11.90 15.32 20.62 18.08 17.38
Cal> : 1.25 1.23 0.86 2.35 1.73 1.09 0.96
Naz0 L oo 043 0.0 0.24 0.03 0.02 0.03
Total I‘ 10:.36 100.37 99.50 99.77 100,25 101.61 100.70
Formulas caleulated
Si 1.98 2.06 2.07 2.03 1.95 2.04 1.98
Al 0.02 —_ — — 0.04 — 002
e e e T T . .
Al — 0.04 0.03 0.07 — 0.04 0.01
Ti 1 0.0t — — (.01 .01 0.1 0.01
e 1.29 1.12 1.0% 0.80 .76 0.79 .93
M ooz 003 002 02 002 002 002
Mg P 063 .64 0.67 0.86 116 .99 0.99
Ca ; 0.05 0.05 (104 0,09 0.07 .04 0.04
Na g 001 001 0. — - =
! 2.00 1.86 1.83 1.87 2.02 1.89 200
lFe4+Mn i . i
JE — ‘ A
FeJ-Mnd Mg i 0.66 (.64 0.60 .48 0.39 (.44 0.4

gives the results of these calenlalions.

(1963,

The marked variation in the values of

in the olivine gabbro iu tl

the disteibution coefficient Ky
je range (,75—0.83 apparently  reflects (material)

nonequilibrium between the two pyroxenes, in agreement with
equilibrium. While pyroxene forms Dbuorders around olivine

ervslals, caleie pyroxene — augile — appears primarily
ervstals, The distribation cocofficients of pyroxene pairs from

poilalitie

as

norite and Terrodiorite also exhibit similar variabilily.
The dala Tor pyroxene diortle are very differcnt: here the

distribution ecoefficients for the studied pyroxe

0.36—0.59. and lextural evidence unambiguously indicate the equilibrinm state.

[

carricd out as deseribed by Kretsz

py—cap¥
Mg — Fe

the textural non-
and accumulale
inlereumulative,
gabhro-

roughly identical

ne pairs, varying in the range




Table 5

of orthepyroxene from diorites

8 9 10 11 12 13 14 15 16
630 638 719 685 975 951 951 955 904
51.33 51.04 52.15 50.95 48.85 47.94 5076 51.46 51.77

25 0.43 016 0.30 042 012 .19 016 017

0.56 1.93 (.66 0.93 0.36 0.43 1.51 0.52 .48
20.85 882 2444 31.82 36.97 41.30 34.92 32.84 30.78

0.67 0.59 0.83 1.31 0.84 1.00 0.75 0.89 .84
16.63 16.77 21.29 12.60 12.16 9.74 10.74 1483 16.11

111 0.70 1.27 1.53 0.92 0.60 0.94 0.70 0.65

0.0 0.05 0.26 0.20 — — 0.19 — —

100.43 100.03 104.06 99.64 106.22 101.13 100,00 101.40 100.80
on the basis of 6{0)

1.98 1.95 195 20 196 195 201 199 1.99
0.02 0.04 003 — 002 002 — 0ot oM
0.01 005 — 0.04 000  — 0.07 001 001
0.0 - 001 001 — - 001 — -
0.96 093 077 105 124 141 146 106 099
0.02 0.02 003 0.04 003 003 003 003 008
0.95 096 149 074 073 059 063 085 092
0.05 003 005 006 004 003 004 003 003
— - 002 001 - - Y R— —
2.00 1.99 207 195 204 206 196 198 198
0.50 049 040 060 0.62 07t 085 056 053

Primary amphiboles. These arve the most widespread Fe, Mg silicates in the
rocks of the Kdyné massif. On polished sections, they have adecumulate and
intercumulate character. Their colour varies from reddish brown to hrown
green.

The chemical composition is characterized by high variability {fig. 4), prim-
arily varving with the petrographic character of the mother rock. The COnpo-
sitton is also affected by local uralitization processes. mostly leading to a de-
crease in the Ti0: and alkali contents.

The primary amphibole of Lhe olivine gabbro corresponds mosily to ferroan
pargasite with a relatively high Ti content. approaching the critical classification
value of 0.5 ions per structural formula, separating the horablende group from
Ti-amphiboles. The composition of the primary amphibole in olivine gabbro-
norite varies as a result of the gradually decreasing content of Ca -+ Na 4K
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Table 6

Microprobe analyses
Analysis 1 2 3 4 3 6 7 8 g
Sample 843 846 BAT 850 850 852 915 140 838
Mother rock olivine gabbre
5102 5203 52.22 53.05 52.54 51.11 5203 35271 £4.73 52,02 I
TiOz 0.98 0.94 114 .51 1.14 0.91 1.23 0.87 079 |
Al203 3.29 3.12 3.04 258 2.58 3.07 3.0 3.66 3.09
FeD .27 7.80 7.99 3.6 0.38 7.52 7.64 8.05 6.78 !
MnQ 0.22 0.22 0.23 0,19 .30 0.24 0.21 0.26 0.28 1
M0 17.03 16.85 .90 1637 15.95 17.28 1633 16.96 18.36 |
Cal 18.33 19.35 1864 1885 19.66 19.09 1798 21.06 1054
Naz0 0.42 0.32 0.34 .28 0.36 0.40 .31 (.45 0.3
Total 99.57 10086 100,30 9945 100.48 10054 9946 10104 101.09 i
Formuias calculated
Si 1.91 191 - 194 1.94 1.90 1.90 1.44 1.84 1.89
Al 009 0.09 (.06 0.06 010 010 0.06 016 1t
Al ©0.05 (.04 007 0.05 0.01 (.03 0.07 — 0.62
Ti P03 0.03 0.03 0.01 .03 0.02 003 (.02 0.02
Fe (.22 .24 0.25 0.27 0.29 0.23 (.24 (.25 024
Mn | i [1X45] (01 .01 6.01 (.01 001 (ro1 0.04
Mg 0.93 0.92 .87 0.90 0.28 0.94 (.89 0.93 (.99
Ca I 072 0.76 .73 0.74 0.76 675 0.71 (83 0.76
Na ‘l 0.03 0.02 0.02 0.02 0.02 .03 402 0.02 002 |
1.99 2.02 1.98 2.00 2.00 2,01 1.97 - 207 2.02
Fe-+An |
R B b R
FetMntMg 20 021 042 0.20 0.25 .20 .22 023 .19

from lerroan pargasile lo tschermakite and tschermakitie Liornhlende. Diorvite and
tonalite . contain hornblende with roughly equal Fe/Mg ratio and ferrociorite
contains ferrohornblende and ferrolschermakitic hornblende.

In agreement with the decrease in the mafic mineral content of the wother
rock. the Si coutent in the structural formula incrcases in the given variation
range of primary amphiboles, at simullaneous increase in the Ke/Mg ratio.
Simublancously, the Ti content decreases in the runge of 0.5—0.15 atoms and
the total Ca -+ Na 4+ K in the range of ca. 2.8--1.9 atoms.

In the Na -+ K vs Al diagram (fig. 5), primary amphiboles are plotted in
a clear variation order, in which Na + K and Al decrease in agrecment with
ilie content of mafic minerals in the rock. Amphiboles from the Viepadly
granodiorite lie somewhat outside this variation order, as they have a relatively
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Tabie 6

of elinopyroxene, Urlovice bodies

14 11 12 13 14 15 16 7 18 19 20
325 777 V27 896 V26 $3 782 761 2 753 753
olivine gabbronorite er:(r::]({)]ite ferrodiorite
: 5149 5221 5310 5164 - 53.36 | 9157 4873 4734 5084 4850 47.34
0.99 2.19 145 ¢71 0.33 R VXY 032 026 0.26 0.26 0.34
2.42 2.36 261 255 ¢ 1.60 1.50 ¢85 0198 1.14 0.85 1.00
| 952 10415 972 1143 i 11.23 o 1786 2380 2344 2436 U865 3.4
| 030 0.63 028 035 0.36 f0.50 064 .60 .53 0.63 .61
16.04 1583 1591 1448 | 12.67 P9.95 644 6145 6.06 211 1.80
| 19.04 1733 1836 1810 ! 20.32 ‘ 1820 1930 1926 1687 1949  17.27
0.36 (.30 a0 029 0.34 J (r.34 024 024 0.28 .26 0.23

1006 10100 10143 9925 10031 | 10034 10032 9997 10054 10095 100.00

on the basis of G0

1.9 1.92 1.93 1.94 1.99 188 1.94 191 2.00 1.67 1.95
0.09 .08 07 006 . (.04 - (.02 .04  0.05 — (.03 0.05
0.02 0.02 004 006 0.06 0.05 — — 0.01 0.01 —

.03 0.086 .04 02 0.04 001 0.04 0.01 0.05 0.01 0.01
(.30 0.3 027 (.35 0.35 | 0.57 ¢.79 085 .21 0.97 1.09
0.01 0.02 004 001 0.01 ©o002 0.02 0.02 0.02 0.02 0.02
0.39 0.87 0.85 081 - .70 i 057 038 037 0.36 013 a1
0.76 0.68 077 073 0.81 L 057 083  0.83 0.71 0.85 0.76
.03 0.02 03 002 0.02 .02 0.02 (.02 0.02 0.02 ¢.02
2.04 1.98 2.04 199 1.96 Poores I 210 1.98 2.01 2.01
0.26 0628 035 0.30 ' 33 J 0.51 .68 (.70 .70 0.88 0.9

bigh alkali content and incline toward the amphiboles of granttoid rocks of

the Stod massif.

Secondary ampliboles. These are producis of secondury recrystallization —
uralitization of rocks, locally affecting primarily gabbros, gabbronorites and
partly also the diorites of the massil. Tliey were formed by partial conversion
of primary amphibole and by decomposition of pyroxene and olivine, or
plagioclase. Their composition (labs. 13, 14) varies widely, primarily in depend-
cnce on Lhe character of the minerals from which they were formed.

Colourless, acicular anthophyllite {table 13, analysis 3) is presenl in olivine
gabbro, where it replaces the edges of bronzile crystals. This rock contains
grcaler amounls of light ochre-coloured tschermakite and tschermakitie horn-
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Table 7

Microprobe analyses of clinopyroxene, Vieruby (I—5) and Branisov (6—8) bodies

Analysis 1 2 3 4 5 6 7 8
Sample 978 703 910 60 893 629 681 52
Mother rock olivine gabbrouorite
5i02 | 5243 49.96  53.60 53.74 54.05 52.75 5001  51.22
TiOz2 i 0.62 n7e 092 0.88 0.32 0.49 0.82 .12
Al203 ‘! 1.45 2.52 3.4z 2.35 t.6v 1.28 1.44 1.34
FeQ 10.09 9.29 5.37 6.64 6.9 1152 9.75 10.68
MnQ 0.31 0.42 0.15 027 0.22 0.31 0.43 0.28
MgO | 17.76 1641 17.03 14.41 15.66 14.83 15.47 1493
CaQ 17.61 2005 1892 2161 21.78 18.70 2100 2093
Na20 0.2 0.54 0.30 0.29 0.24 025 (.36 014
Total {0048 9993 9947 10009 10402 10013 100:22  99.64
Formulas calculated on the basis of 6(1)
Si 1,93 1.87 1.95 1.97 1.97 1.97 1.91 1.93
Al 0.06 011 0.05 (.03 0.03 0.03 0.07 0.06
Al — — .08 0.07 0.04 0.03 — —
Ti 0,02 0.02 (.02 (.02 0.01 0.0 0.02 —
Fe 0.34 ¢.29 (.16 0.20 0.21 (.36 0.31 0.34
Mn | 0.01 .0t — 001 Q.01 0.01 0ol 0ot
Mg .98 0.92 0.92 0.78 0.83 n.82 (.86 0.84
Ca Q.70 0.81 0.74 0.85 0.85 .75 0.84 0.85
Na | 002 0.04 0.02 0.02 0.02 0.02 0.03 0.01
\ 2.04 2.09 1.94 1.95 1.99 2.00 207 2.05
Fe+Mn
Fo Mo+ Mg 0.23 0.24 014 0.20 .20 0.34 0.27 0.29

blende (table 13. analyses 1, 2J, formed by partial conversion of primary par-
gasite in portions that were weakly uralitized. The conversion is accompanied
hy a decrease in the TiO: and alkali contents. Secondary. green-grey tscherma-
Kite {table 13, analyses 4, 5, 6] was formed similarly in olivine gabhronorite.

{ntensely uralitized gabbro, in sites corresponding to the former hyperthene
borders around the olivine crystals, coulains grey, prismatic gedrite (table 13,
analvsis 8), replaced at the edges of these horders by a grey or colourless,
radiating aggregate of tschermakite crystals {table 13. analysis 7).

Secondary amphiboles of the tschermakitic hornblende-actinolite series and,
10 a lesser degree, also polysynthetic lamellar cummingtonite (table 13, analysis
10 also replace the original adcumulate or intercumulate pyroxene crystals in
the uralitized gabbro and gabbronorite.
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Table 8

Microprobe analyses of clinopyroxene from diorites

Analysis 1 2 3 4 a
Sample 638 975 955 953 904
Si02 3278 3312 54.95 53.93 33.66
10z 0.27 0.15 0.17 (.28 0.2
AlzOs ; 1.23 (.89 0.96 1.23 0.84
Fel | 1358 - 17.26 12,41 12.98 14.02
MnO | 0.33 0.46 {r41 0.40 0.36
MgO i 1377 9.85 11.95 11.57 12.68
Ca0 i 19,22 17.67 19,59 1420 17.93
Naz0 ! 0.16 .22 (.22 .24 0,17
Total \ 101.34 49.62 10466 99.83 99.87
Formalas calenlated on the basis of 6(0)
51 197 2.03 2.04 2.02 2.02
‘ 0.03 — - - -
Al a0 0.4 004 006  0.04
Ti Lot — — £.01 0.01
Fe ‘ (.42 0.50 .39 (.41 0.44
AMn | .01 0.02 01 0.01 0.01
Mg .76 (.56 0.66 0.65 0711
Ca | 077 .73 0.78 ¢.77 0.72
Na . 0.01 .02 .02 0.02 .01
I 2.00 1.92 1.90 1.93 1.94
Fe-+Mn ‘ . )
Fo Mnd-Mg 0.36 0.50 .38 0.39 .39
T T 1
19

= 0.5

Nag + ¥

| I i i

1.0 1,5 2.6
$AL

5 The ratio of the 1otal aluminium to alkalies in primarily amphiboles of the rocks of the
Kdvné massif. Symbols as in fig. 4



Table %

Mg. I'c distribution coeflicients ol the pyroxene pairs

Mother fivi olivine I L | ) diog
rock olivine gabbro gabbronorite ferrodiorite pyroxene diorite
| 7 i ’
; | |
Sample | 843 | 847 ‘ 888 i 823 ‘ 896 | 761 | 782 | 72 1638 975 | oo
| i !
I\D apx F | l I i
MzFer ‘ 0.79 ‘ 75 (}88 ‘ 095 | 070 1 087 1 070 056 .48 | 0.56 i 4.59 057
i | | !
Table 10
Microprobe analyses
Analyms 1 2 3 4 | 5 6 7 8
Sample 870 852 915 150 | 823 777 v 27 596
Mother rock olivine gabbro olivine gabbronorile
Si0z 12,49 AR ALGG 4£1.50 [ RN 4349 42.43
Ti0) 3.68 £.06 £.29 3.94 1.65 1.85 4,50 2.82
Al203 11.44 12.75 13.33 12.30 13.83 11.57 10.95 13.62
FeO tot, 1210 10.31 10,72 10.23 166 11.44 12.66 1218
MaQ 015 0.16 .12 .08 0.16 0.20 0.16 0.16
MgOQ 13.45 14.77 13.97 13.27 15.35 1518 12.86 12.54
Ca0) 11.62 10.77 9.80 11.88 11.61 0.56 11.42 11.01 i
Naz0 219 254 2,02 1.98 2,12 1.37 214 207 |
K20 (105 .58 .54 0.54 0.74 0.37 0.04 .63
Total 97.84 97.537 G745 08.00) 99.43 097,19 08,22 ¥i.66
Formulas ealculaled
Si i 6.27 G.12 6.21 6.08 6.21 (.56 6.36 6.24
Al [ 1'3 i 83 1.7% _1 [)’ 1.79 1A% 1.64 1.78
Al .23 0.32 (.50 3.22 (135 0.54 (r.24 1160
Ti 0.41 (+.45 0.A7 0.43 018 020 0.50 0
Fe 1.49 1.26 1.30 1.25 1.27 1.39 1.46 1.49
Mn 0.02 (.02 0.02 002 0.02 0.2 .01 .02
Mg 2.96 3.22 3.0‘3 3.33 3.28 324G 2.80 279
Y 5.13 527 3.32 15 3,00 544 5.01 .21
Ca 1.83 2.03 1.33 1.85 1.79 1.49 1.30 1.74
Na .63 (GG 0.57 (1.56 0.59 .33 0.61 0.60
K 0.13 011 0 10 010 G.13 0.07 041 0.12
X . 159 2.80 22 2.51 2.51 2.09 2.52 2.46
!
|
re+\1n f

B




In the uralitized gabbronorite, secondary amphiboles also form complicated

zonal pscudomorphs aflter the original Fe-Mg silicates. The cores of these

pscudomorphs are mostly composed of fine-grained aggregates of randomly

oriented plates of light-green actinolite (table 13, analysis 13) or light blue-

green magnesiochornblende (1able 13, analysis 171, The bizonal border composed

of radiating aggregales econsisls of light-green actinolitic hornblende (table 13,

analvsis 72), gradually changing into tschermakitic hornblende to 1schermakite

{table 13. analysis 11). Elsewhere, this border consists of blue-green aclinolitic

hornblende (table 13. analvsis 13}, changing into dark blue-green tschermakite

Table 10
of prinary anphiboles, Orlovice bodies
9 It 11 12 13 14 15
778 917 903 782 761 945 753
Thortonolite | o - T
k ferrodiorite
roc 5‘
41,82 ! 42.58 41.38 40,98 4015 42.05 474
273 1.56 1.41 2.45 2.50 2.36 1.58
11.0L 861 13.83 8.38 8.6 16,91 3.72
17.2¢ 22.42 H).61 28.24 29.45 23.63 31.35
0.11 .25 023 (1.36 040 0.26 0.35
12.28 8.66 7.33 497 4.38 7.09 1.42
978 11.63 9.38 9.94 995 8.0 10.30
2.0 .33 213 1,29 1.32 1.56 1.38
0.48 .53 1.05 (.81 (.83 (108 1.02
_ i o . e T
97.47 | 9707 97.37 97.22 97.63 97.44 97.86
on the basis of 28(0)
6.30 .61 6.32 6.53 .44 6.60 (.60
1.70 1.39 1.68 1.45 1.56 1.40 1.40
0.25 0.19 0.81 013 0.08 0.58 0.37
0.31 0.18 0.16 .29 0.30 0.27 019
217 291 2.63 3.97 3.95 3.03 4.39
0.1 0.03 .03 0.05 .05 0.03 0.05
2.75 2.AH) i 07 1.14 1.05 1.62 0.35
5.4% 5.31 5.30 5.38 3.43 5.53 5.35
1.58 1.93 1.56 1.70 1.71 1.32 1.79
0.60 0.25 (.64 0.40 0.41 047 0.43
6.09 131 020 017 017 0.12 .21
2.27 224 2.40 227 229 1.91 2.43
0.44 0.59 (.61 0.77 0.79 0.65 0.93
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Table {1
Microprobe analyses of primary amphiboles,- Vieruby (1—6)
and Branisov (F—9) bodies

Analysis 1 2 3 4 3 6 7 8 g
Sample 634 627 703 703 619 619 629 752 680
Mother rock olivine gabbronorite
5102 | 43.80 4282 4019 4347 4199 4257 4284 4289 4441
Ti02 i 244 428 2.62 1.73 3.61 1.90 3.508 4,20 292
Alz03 1392 11.78 1389 1440 1481 1506 1062 1067 10.57
FeO tot. 6.71 1103 (066 10.80 899 I1.00 1385 1325 1195
MnO 0.14 0.20 (23 .28 0.14 0.21 (L18 .16 0.29
Mg0O 17.08 1443 1556 1373 1475 1581 1254 413568 13.42
Cal 1299 1121 11.22 1083 1042 890 1098 1059 11,40
Naz0 \ 2.00 1.91 2.31 3.00 1.66 1.43 .78 192 1.71
K20 0.60 0.39 .52 0.27 0.33 012 0,74 0.43 0.71
Total r 9835 97.75 9720 9721  96.70 9701 9741 0769 0738
Formulas calculated on the basis of 23 (0)
Si L 625 6.25 5.93 629 6.10 6.18 6.39 6.33 6.53
Al W' 1.73 209 1.71 1.90 1.82 1.61 1.67 1.47
Al 0.47 (.28 0.35 077 (.64 ®71 (.26 0.48 .36
Ti 0.26 047 0.29 0.19 0.40 0.20 (LX) 0.47 .32
Fe 0.80 1.35 1.32 132 109 1.33 1.73 1.63 1.47
AMn 002 .03 003 0.04 (.02 .02 0.02 0.02 0.04
Mg 3.63 3.07 3.42 298 3.19 3.42 278 299 2.94
Y 548 520 5417 530 334 568 549 529 543
Ca 1.87 1.75 1.78 1.70 1.62 138 1.75 1.67 1.80
Na .55 (.54 0.66 0.57 0.47 0.41 0.51 (.55 (.49
K 011 0.07 0.10 0.05 0.06 (.02 0.14 0,18 013
7 2.53 2.26 2.54 2.32 2145 181 2.40 2.30 2.42
Fe+Mn
m{fg‘ 01 0.25 (.28 .31 0.26 0.39 (.38 0.36 (.34

(table 13, analvsis 1), which is mostly accompanied by a small amuunt of
paragonile.

e ——

7. Chemical composition  of roeks  of the Kdyné massif in the A (Noods-Ka0, — F
Fez034-FeQ) — M (Mg0) diagram, mass 30
— glivine gabbro and uralitized gabbro; 2 — olivine gabbroncrite and uralitized gabbro-
norite; 3 -= hortonolite rock; 4 — diorite; 5 — ferrodiorite and uralitized ferrodiorite;
6 — coarse-grained amphibole diorite from St Bernhard chapel; 7 — quartz diorite;
8 — tonalite; 9 — granodiorite; 10 — trondhjemite; 11 — granitoids of the S5tod
massif
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gram, Symbols and abbrevidtions as in fig. 4. Coexisting amphiboles are connected by

tie-lines. The diagram contains projection points for coexisting anthophyllite {AN),
cummingtonite (C) and gritnerite (G)
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Table 12
Microprobe analyses of primary amphiboles from diorite (I—12),

Analysis 1 2 3 4 5 & T 8 9

Sample &£58 857 (32 G630 638 63o 719 685 951
5102 . 4316 4844 4378 ABT3 4773 4775 ADAT 4437 4394
Ti02 P 158 115 1.59 1.62 1.36 (.30 2.50 1.98 2.1
Al203 | 5.4 5.39 68.47 6.9 .24 3.20 878 831 1u0t
FeO tot. 3542 2320 1626 16.51 1574  18.64 1248 1955 2385
MnO | 0.36 0.34 .21 n.22 (.20 (128 23 (.45 0.30
MO | 7.96 873 1299 12729 13.09 12.34 14,06 8.96 7.29
Cal ‘ 9.81 9.91 9.43 1049 1061 921 1172 1105 8.97
Naz0 o101 0.98 06,73 (.63 0.65 0,69 1.34 1.15 1.38
K:z0 .51 0.32 0.67 (1.70 0.62 0.34 (.72 .78 0.54
Total i 97.15 498.46 97.13 93.16  07.24 07 .84 Fi30 G0.80  97.79

Formulas caleuluted

Si [ 703 7.23 7.19 713 7.06 7.06 6.70 6.80 6.64
Al i 0.97 .77 (.81 (1L.83 (194 0.94 1.30 1.20 1.36
Al | 007 0.1% 0.31 0.35 0.32 0.51 .23 .30 0.45
Ti 118 0.14 .18 0.18 0.15 0.03 0,23 0.23 0.26
Fe | 327 2492 201 202 1.95 2.30 1.54 2.53 3.06
Mn C005 no4 003 0o3 002 003 003 040G 0.04
Mg L8 1.496 2.85 2.69 2.88 2.2 3.00 2.05 1.67
Y 5.42 5.25 5.38 5.27 .32 5.08 5.12 5347 5.48
Ca 1.64 1.60 1.53 1.65 1.68 1.46 1.83 1.81 1.48
Na vo0a1 0.29 0.20 018 0.19 .20 .33 (.34 0.71
K P00 (.06 0.13 0.43 0,12 0.06 .14 015 011
X P20 1.5 1.86 1.96 1.99 1.72 2,37 2.30 2.00
Fe4Mn ! ) - .
FelMnbMg | ©03 039 04l 04T U4D 046 033 036 065

Secondary amphiboles, formed during partial or complete uralitization of
ferrodiorite. represent a special group. Thuir chemical compasilion corresponds
to ferratschermakite and ferrotsehermakitie horablende. The rocks maostly also
contain light-grecaish or colourless gritnerite (table 13, analyses 27, 301, present
ac aggregates of randomly oriented plates and forming the cores of pseudo-
morphs after the original orthopyroxene  (ferrohypersthene or culite), The
radial radiating borders of these pseudomorphs, formed partly al the expense
ol the surrounding plaginelase, consist of dark blue-green, prismatic ferrotscher-
makitic hornblende (table 13, analyscs 26, 28] or ferrotschermakire (table 13,

analyses 23, 205,
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Table 12
lonalite (13—16), ferrotonalite (17—18) and granodiorile (19—20)

i) 11 17 13 14 13 16 17 18 19 )

950 9563 904 640 687 (8} 647 949 8 567 H12

£9.056 Aa71 4755  47.83  47.43 4345 4430 A3DT ARAD 458G 4465
1.49 2.2 1.73 1.0 1.39 1.35 Lk 1.8¢ 102 .61 1.52
8.78 10.9t 8.01 5,29 5.62 (.02 R O6H A4l 6.64 5.217

1747 16,74 I168R 2028 1572 1547 1083 2348 24006 2380 2780
.28 0.22 0.27 0.52 (53 (169 .38 0,45 a7 .60 0.52

10.04 9.86 1157 949 1314 in2d 050 (.37 7.0 .91 5.30
887 10.27 D80 1074  11.GL 1126 1008 09.64 9.0G 9.85 .47
0.04 1.38 .88 (.49 .73 (.96 (r3 1.2t 1.11) 1.81 1.40

0.19 1140 .43 0.53 NI .53 .63 .85 .55 0.80 il

097.16 9721 9710 9708 OGRT  GR24 9742 08405 NV60 96.00 9744

on the basis of 23 {0)

7.2 6.67 7.05 7.28 7.10 7.006 6.73 45.67 (.68 743 7.04
0,78 1.38 1,95 .77 TRy .04 1.27 1.73 132 87 .44
(174 (.59 .43 .23 (100 [IRLE .24 .59 37 .36 17
0.17 (x31 (.19 011 .16 15 0.1 0.1 .12 .19 0.18
215 2.09 309 2570 N | .86 252 3.01 14 349 3.66
(103 (13 0083 07 0.7 FAEE 0.5 IREN 107 0.08 Q.07

215 2.93 .80 2.19 1.43 1.65 1.37 1.25

2.21 249 .56

5.30 5.21 5.32 5.26 31 5.25 3.0 aal 3,05 5.09 5.33
1.40 1.64 1.54 1.75 1.86 i L.64 1.58 1.50 1.04 1.60
0.27 0.40 .25 014 0.21 2y 0,24 0,36 0.33 0.54 0.43
0.03 0.08 10 10 0.13 (EN L it 0.16 014

1.70 213 1.87 1.99 2.20 2.14% Ry 212 1.94 234 217

0.50 0.49 (.54 56 141 AN 1153 RN N.66 n.7n .75

Biotite. Biotite is present in diorites as  interstilial crvslals red-brown in
colour, T tonalite. trondhjemite and granodiorite it forms brown subhedral
[lakes thal are iwolated or intergrown by amphibole.

The ehemieal composition (table 157 varies in dependence on the tvpe of
nether sock, Peimarily the Ti0s content (from 6w 3 0y and the Fe/Mg ratio
Nee varies [rom 04 o 090 change. These rocks contain mainly  Fe-biotite;
My-hiotile s present only in pyroxene diorite with very fow amphibole content
dable 13, anabvses 4 3. Lo the granodiorite Trom Viepadly ils eomposition
approaches that of Jepidomelane (Xe. varies from L81 to 0911,

\ characterislic of biotite in rocks of the Kdyné massif is the relatively high
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Tabhle 14

Microprobe analyses of secondary amphiboles, Vieruby (1—4)
and Branizov (9—4) hodies

Analysis | 1 2 3 4 5 6 7 8 9
Sample L 619 619 619 979 681 752 752 678 678
_— — had ° .
AMother rock uralitized gabbronorite
Si02 T46.43 4800 5041 3543 4Z3T 40.86 5181 30.60  54.54
Tig D074 030 042 004 007 010 009 097 (MG
AlO3 1347 1077 871 LIT 1566 600 400 435  1.73
FeQ o84 906  9.47 1099 1266 1305 A6 $2.59 1464
AnO S 015 046 047 016 022 019 015 048 016
MgO ‘ 1542 1673 2026 1979 1300 1673 1633 1527 1495
Ca0 L1042 1057 1004 11.03 1096 1009 081 996 {14l
Naz0 155 128 024 008 223 083 006 052 0.09
003 024 02 004 028 003

ka0 | 0.09 0.12 0.02

Total i9-7.21 96.00 U744 D842 97.37  97.30 0740 948l 07.61

Formulas calenlated on the basis of 23 (0)

51 © 6.65 6.86 717 197 6.21 1.24 7.90 7.40 7.88

Al : 1.33 144 0,83 0.20 1.79 76 (.50 (.60 0.12
e _ = T .o T
Al C0.87 (.68 .29 — 0.92 .27 0.20 0.18 0.17
Ti i 0.03 0.03 0.1 — 0.01 (.01 (.01 0.01 —
Fe i 148 1.08 1.09 1.29 1.56 1.60 137 1.60 1.77
An 0.02 0.02 0.02 (.02 0.03 0.02 (.02 0.02 0.1
Me i 3.23 3.56 4,29 4,18 2.85 3.62 3.61 3.46 3.22
Y | 5.38 5.37 5.70 847 5.37 5.32 2.6 5.37 547
Ca . Bilsd 1.62 1.53 1.67 1.72 1.57 1.52 1.62 1.77
Na 0.43 0.36 0.07 0.02 0.64 0.23 0.02 015 002
K 0.02 0.02 — — 0.04 0.04 0.01 0.05 —
X | 2.00 2.00 1.60 1.69 240 1.84 1.55 1.82 1.79
FFe—4-Mn

0.25 0.24 0.20 0.24 0.36 0.3l .33 0.32 036

Fe+AMnd-Ag

content of Ti0: and total iron. which clearly distinguish this mica from the
biotite in similar rocks of the nearby Drahotin stock (Vejnar 1980).

The chemical composition of the rocks

The petrographic and mineralogical variability of the rocks of the Kdyné
massil is reflected in the wide range of their chemical compositions, apparent
from the analyses given in lable 16, Their two basic petrochemical variation
wrends are depicted in the A, F, M diagram in figs. 6 and 7. The first, including
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8. Scheme of the differentiation trends of the Kdyné massif (Ki, K2) in the A—F—M
diagram and their relationship to the Pob&zovice {(P) and Skaergaard (8) trends
Tl waviation field of the Kdyné massif; G — alivine gabbro, GD — olivine gabbro-
norite and wuralilized gabbronorite, FD — [errodiorite, I — hortonolite, D — diorite,
T — 1onalite, GI) — granodiorite, TR — trondhjemite

rocks of the Tower zone of the massil, is represented hy the series olivine
gabbro —olivine  gabbronorile - ferrodiorite. The second, appearing in the
cenlral and upper zones of the massif appears as diorite-tonalite association.

In this diagram, olivine gabbro occupies a relatively narrow field character-
ized by the lowest iron content [Xpe = FeOy, /(FeO,,,. + MgO), expressed as
mass percent] varying from 0.40 to 0.43. From the point of view of the Fe,
Mg [ractionation, this rock represents the magnesium-richest member of the
given varlation series.

The muech greater range of the varialion field of olivine gabbronorite
corresponds to its greater structural variability, expressed by the banded struc-



Table 15

Microprobe analyses of biotite from diorite (I—13), tonalite (13—16),

Analysis 1 2 3 4 5 6 7 8 g 10

Sumple | 858 766 857 630 63 6% 68 642 7T 685
5102 524 3590 36.07 39.79 36.74 37.02 3624 3h.7 3796 3560
TiOz 5.40 0.68 5.08 5.13 5.40 4.51 3.04 339 6.03 5.10
Al203 1320 1316 1415 1445 14908 1412 1553 1488 1471 1508
FeQ tot. 26,46 27.06 2493 i6.38 19403 2.76 wLO4 2375 10.43 22.92
MnO 0.19 011 0.1 0.09 0.10 0.07 07 0.08 012 0.20
MO 6.84 6.53 7.60 12.01 11.77 10:51 1024 1048 1179 7.00
Ca0 — 0.01 —_ 0.02 0.01 0.09 0.41 0.19 0.71 0.51
Naz0 040 .16 .13 0.06 0.05 045 0.12 0.04 (.32 0.24
K20 8.55 998 ° 7.86 8.27 10.41 10,02 7.52 5.44 9.11 8.76
Total 9508 97.84 9593 96.20 9750 9725 9611 96.02 96.18 4.4l
Formulas ealewlated
Si 352 5.56 5.58 5.84 5.51 5.6 3.52 547 5.63 5.53
Al 2.48 2.54 1.42 216 2.49 2.40 7.48 2.53 2.37 2.47
Al — — 0.16 34 — 0.42 0.31 0.2 0.20 0.29
Ti 0.64 .66 0.59 {557 .61 0.51 {35 .39 0.57 0.60
Fe 3.55 3.50 3.22 2. 2.39 2.63 292 3.29 191 2.93
Mn (.02 0.02 .02 .01 0.01 (.01 001 0.01 0.02 0.03
Mz 1.60 1.50 1.75 2.63 2.63 2.36 2.33 2.39 2.60 1.62
Y | 581 5.68 R74 5.56 5.64 5.63 5.92 6.23 3.40 3.52
Ca — — — — — 001 .06 0.03 011 0.08
Na 0.03 0.04 0.01 0.01 0.04 0.04 0.01 0.9 0.07
K 1.71 1.568 1.55 1.99 1.93 1.46 1.06 1.72 1.74
X | 176 188 162 156 200 198 (56 140 192 189
Fe-+Mn l ) ) ) i
m| 0.69 0.87 0.65 (143 0.48 .53 0.56 0.58 0.43 0.65

ture of the rock., There is considerable variation in the ion content. from

(L42 to 0.65, expressed as Nre, with an except

for an extreme banded variety( table 17, analysis 15,

rock exhibit similarlv high iron contents with Xre
The ferrodiorite field is characlerized by the highest

fractionation with Ny varying from 0.80 to 0.90.

follows from the diorite field, overlapping

with the region ol olivine gabbronorite and gradually passing into the

The diorite-tonalite variation series

partially

quartz diorite -+ toualite fi
diorite and trondhjemite group, the main variability factor is

13

= (1.72 and 0.79.

jonal maximum of 0.78, found
Sampies of hortonolite

degree of Fe, Mg

eld. In this series, which also includes the grano-

the changing



Table 15

ferrotonalite (I7—18; and granodiorite (13—21)

11 12 13 14 13 15 17 18 19 20 21
975 951 640 (87 639 647 9N 1018 567 567 622

36.48 34.95 36.84 38.06 3832 3640 3620 3420 3431 3372 3592

4.71 4.37 1.9 2.80 2.35 410 5.60 3.54 3.23 2.73 3.90
15.48 16.51 16.67 1673 17.08 1544 1512 1663 1370 1471 1222
22.98 26.42 23.34 1949 19.0% 2450 2634 27406 3573 3363 3128

0.08 0.09 0.32 0.31 (L4l 0.19 (.19 0,22 0.34 0.40 0.30
9.39 6.89 8.56 9.03 9.43 9.80 6.44 6.71 2.05 4£.50 3.87
0.02 0.02 0.43 (.32 -_ — — 0.38 0.44 —

0.04 0.06 0.05 G.15 017 12 .08 .11 .20 0.16 0.03
7.25 7.18 9.50 9.73 9.51 9.34 7.96 8.81 7.09 7.09 9.10

96.43 00.47 9721 9673 9668 0680 9703 9768 97.03 97.38 0662

on the basis of 22(()

5.52 5.39 5.60 5.71 5.72 5.52 531 5.3 5.25 5.38 3.75
2.48 2.61 340 2.20 2.28 2.48 2.49 270 345 2.62 2.25
0.28 0.39 (.59 0.67 .73 0.28 0.22 0.34 0.16 0.15 0.06
(.54 151 0.22 0.32 0.27 0.47 0.64 .41 0.39 0.33 0.47
291 3.41 2.97 2.44 238 2.72 3.35 3.56 4.83 4.50 419
0.0t 0.01 0.04 0.04 0.05 0.04 .02 0.03 0.05 0.05 0.04
212 1.58 1.93 2.02 2.10 2.20 1.46 1.55 0.49 1.07 0.92
5.86 5.90 3.75 5.49 5.53 5.71 5.69 5.89 5.02 6.10 5.68
— — — 0.07 0.05 — — — 0.07 (.08 —

0.04 0.02 0.02 0.05 .05 (.04 .02 0.03 0.07 0.05 0.01
1.44 1.41 1.84 1.86 1.81 1.80 1.54 1.74 1.46 1.44 1.86
1.41 1.43 1.86 1.98 191 1.84 1.36 1.5 1.60 1.57 1.87
0.38 0.68 (.61 .55 0.54 (.35 0.70 0.70 0.91 0.81 0.82

alkali content. The Fe. Mg ratio in this series varies in a narrower range
(Xije == 0.50—0.805

The coarse-grained amphibole diorite from St. Bernhard chapel {lable 16,
analyses 39 and 0] ocenpies o special position in the A, F, M diagram, close
o olivine gubbro: the only dark mineral in this rock is xchermakitic horn-
biende. Ta this rock, the iron content expressed as the Xy, index, attains a value
of 047

tn addition to the described variability in the Fe/Mg ralio, the distribution of
tilaniuny, manganese and phosphorns  and  the sulphur content are also

interesting,

A9



Table 1

6

Chemical composition

Analysis 1 2 3 4 5 6 7 8 9 10
Sample 50 159 269 359 78 779 808 775 807 357
Rock type olivine gabbro ‘ olivine gabbronorite
Si0r | 4888 4738 4982 472 484l 47.64  49.30 4890 5026 4834
Ti0z  om 047 075 083 038 446 284 064 088 223
Alz05 1876 1062 1619 1420 2075 1614 1018 2069 1699 18323
Fe20s 087 045 091 134 064 096 040 066 082 080
FeO | s41 653 567 819 657 1036 773 462 736 1134
Mn0 \ 042 008 014 018 010 048 @15 000 0L& 048
Mg0O i 900 993 947 1244 1009 617 448 723 690 3.36
Ca0 | 1165 1095 1205 996 831 944 065 1260 982 820
Naz0 558 264 206 243 232, 273 379 260 326 461
K20 066 046 022 033  CM1| ot3 025 040 043 031
P20s 004 044 007 096 004 004 006 007 047 108
€Oz 020 027 044 033 o1t 099 023 008 043 —
Hz0 + 0.67 058 046 2.0 o.so‘ 096 094 006 220 044
8 006 040 007 040 008! 022 007 000 028 008
H20- 048 001 045 004 021 ] a8 a9 09 026 009
Total 10037 90.07 9947 0924 100.02 : 9938 9927 9952 9900  99.29
Table 16 (continued)
Analysis | 22 23 24 25 2 27 28 29
Sample | 880 842 839 B4l 877 83 33 360
e e T T T T T T T T T T ypalitized
Rock type ‘ lerrodiorite ‘ u;:]l;};:s
8102 4930 4869 5033 5347 4542 3557 4641 47.06
Ti2 | 144 243 148 127 288 800 365 ‘ 0.15
ALOs D145l 1429 1563 1834 15.60 a66 1267 16.08
Fox()3 O oB6T 342 205 140 030 685 104 106
FeO ' 1993 1445 1335 1075 1671 1369 1467 5.58
Mn0O | 039 033 033 024 028 047 0:30 0.15
MgO g9 143 215 108 396 420 46 | 1611
a0 750 7.5 T4 6327 730 1245 1023 8.20
Naz20 A 37 A9L 609 38 245 373 | 2,60
K20 b ops3 040 030 038 024 0.00 0.9 1.00
P05 \ 047 082 080 045 160 512 0.84 0.02 !
CO2 — 002 003 002 003 — — —
Hz0+ | 103 125 05 049 0.6 196 072 4.48
s . 002 009 — 011 058  0.23 | 0.01
20 - L0070 G4 044 029 070 001 | 015
Total L0873 9929 9029 0969 9940 10079 09.89 ‘ 99.63 ‘
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of rocks of the Kdyné massif

Table 16

1 12 13 14 15 16 1w 18 19 20 21
136 137 51 K2 852 K4 216 52 K3 56 324
olivine gabbronorite i hortenolite rock
4892 5058 48.52 5017 4826 4R21 4943 4936 49.09 28.33 3405
0.64 0.8 036 038 1.75 1.69 0.47 88  0.97 833 0.24
13.06 1898 1B74 1094 1588 1582 1804 1639 17.43 0.81 0.69
3.36 .86 116 0.42 1.04 L.20 1.39 147 070 i .90 6.53
6.93 5.81 720 6.18 9.60 1051 9.47 820 503 ° 2820 3851
0.15 0.13 035 015 0.22 0.21 015 017 017 0.67 .72
10.93 6.85 895 784 7.40 7.66 8.16 712 719 | 1190 17.20
1214 1136 988 998 1037 1019 952 1008 961 2.78 0.67
2.76 3.534 3.02 340 2.88 2,75 3.16 340 335 : 0.13 0.42
0.20 0,22 011 042 0.12 0.15 .22 043 015 ' 0.08 0.17
0.03 003 006 005 0.04 0.07 0.04 0.09 005 | 0.5 0.08
0.27 620 — - .19 - — — - = —
(.53 0.57 090 0y L.37 1.27 0ad 138 a2 L.28 G.24
0.59 0¥y 0.0z — 041 -— 0.10 (.22 - = —
0.0G 0.05 nes 0.4 .07 0.11 0.1 0.08 013 | 040 0.16
10.72 10024 10026 6952 9920 9984 10074 10G.57  99.89 100.14 99.73
Table 16 {continued)
P30 31 32 33 34 33 36 a7 38 l 39 40
7i6 K155 K136 But 830 782 942 323 325 838 S4
) o T T uralitized
uralitized gahbronorite lerrodiorte
5043 5320 4054 3063 4658 50,71 5166 A%M4 5147 i A0.52  A44T
344 2373 0.91 .80 0.62 0.30 0.37 3.34 167 1.56 4.88
1679 1682 2051 1349 1838 1969 . 1687 1530  21.61 I5.06  12.08
. 0.59 .64 116 1.04 I 0.36 0.90 a8l n.63 3.55 1.28
! 881 7.50 6.57 RIS .20 3.77 614 1313 3.81 1327 1370
(.16 0.t4 0.12 015 it 0.09 0.15 (.26 0.08 1 037 .23
445 3.80 474 735 10.40 7.92 7.26 4.85 121 103 5.24
2.81 794 933 1104 037 1243 11.91 8.09 9.66 1 Ba3 ML6S
3.11 .32 3.00 2.56 2.36 1.75 3.08 3.77 4.64 "4 2.88
Po0.33 .71 .40 0.21 (140 .38 0.25 6.28 141 | 156 0.64
L0335 €4.26 15 0.06 0.1a 0.05 .02 194 042 028 .29
14 (16 0.19 (.03 0.05 .07 0.05 — 023 0oL —
1.46 1.71 2,36 1.93 3.20 195 1.44 170 2,48 150 3.06
; 0.12 0.06 (.14 0.24 0.04 0.03 0.4 0.12 — - .30
i 0.19 011 0.08 0.24 0.36 0.26 0.24 0.15 0.19 0.28 005
! 99.28 9030 9038 0687 9934 0976 10028 9960 0950 990G 99.75




Table 16 (continued)

Analysis 41 42 43 44 43 45 47 48 49
Sample 043 944 786 K5 882 834  83F 8K 781
Rock type pyroxene-amphibole diorite
Si02 | s043 3386 4924 4039 4876 5092 5434 4851 51.40
Tit 178 481 325 284 284 08 Lb6 4Gl 2,39
Alz03 1692 19.30 1442 1503 1625 1987 1502 34l 13.07
Fe203 | 082 102 042 263 183 033 040 L& 0.75
Fe 1078 823 1142 905 1047 708 927 1238 1009
MnO o0 047 020 022 022 M2 016 032 048
MgO 494 226 631 637 508 581 702 1426 5.92
CaO | s54 693 892 016 862 965 697 1136 .75
Naz0 | 398 513 981 285 373 38 278 050 2.99
K20 a5 097 019 048 034 006 037 027 0.42
P20s | neo 034 049 048 066 003 01t 0d& 0%
€02 o007 002 037 — — 009 016  — 0.39
Hz0+ | 096 0.79 097 0.42 015 0.76 .85 0.21 .90
S Cong4n Ny 915 — 607 008 030 025 nat
HaD - | 045 049 021 009 003 010 012 005 0.23
Ao M e e — .
Total | 09.86 100.35 99.38 9941 9005 99.91 0053 9833 100.03
Table 16 {continued;

Analysis | 61 62 63 64 65 66 67 68
Sample 815 817 204 | 813 814 233 802 833
Rock type guartz cdioriie tonalile | granodiorile

. I
8i0z B1.67 5350 5AA6 | 3417 GL22 0 BA00 5725 £9.90 ;‘
Ti0z o078 292 L44 195 L2000 1% 156 0.53
Alz0s3 169 1637 1647 | 1665  15.4! 1590 15.88 14,08
Fez03 o432 119 091 220 178 105 1.2 0.39
FeO | A20 720 536 | 830 52 3% 683 351
AnO 009 014 614 048 00 042 0.3 0.06
MgO 95 491 441 | 221 244 318 3.l 0.42 I
Ca0 5Ol 767 873 | 640 439 608 580 2.23 ‘
Naz0 ‘ 372 322 3771 446 378 403 34 4.34 \
K20 | 1se o067 113 08 172 157 183 . 125
P20s o2 014 008 058 027 026 035 018
€Oz C003 043 007 002 003 — 0.03 0.17 \
H20+ ‘ 107 178 135 0 153 1.32 125 145 0.73
5 | ool 002 001 0ol 001 002 002 9.02
H20~ 032 028 030 026 037 049 026 0.28
Total | 100.33 10023 100.08 | 100.20 10049 100.00  99.39 09.42

o
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Table 16 (continued)

50 51 a2 a3 54 a5 a6 57 58 59 60
832 39 K133 K134 K41 K112 812 780 831 884 887
pyroxene-amphibole diorite | amphibole diorite
50.05 3405 5292 5124 3324 3443 5439 5082 | 5425 4983 4959
1.46 138 188 1.99 1.84 1.83 2.04 2.39 1.18 1.44 1.40
16.33 16.06 1367 1678 17.51 1733 1670 13.77 16.45 9.40 8.50
1.02 1148 048 0.35 1.45 0.54 1.64 0.19 - 057 2.49 2.99
n 733 901 8.08 7.41 7.64 895 1084 690 7.95 814
0.14 0148 019 017 0.16 0.16 0.16 0.21 0.13 c.16 0.18
6.51 495 487 6.43 3.91 3.84 1.53 6.435 524 1376 14.06
B.81 768 839 9.35 7.35 7.37 6.52 8.33 8.08 9.25 0.42
3.18 412 3.23 2.95 4.30 4.47 4.23 3.23 4.04 1.66 1.38
0.45 137  0.58 0.36 0.72 0.66 0.87 028 - 073 0.85 0.57
0.26 .25 027 0.07 0.39 (.47 0.54 0.44 0.24 0.17 0.19
1.34 0.17 0.35 0.22 0.02 0.62 (102 .37 014 — —
2.80 108 1.6 123 1.19 1.01 1.08 .81 1.85 2.08 1.87
0.04 005 .10 0.09 0.07 0.19 0.18 011 I 005 0.02 0.01
0.36 014 009 .10 0.12 0.18 0.23 0.22 ¢+ 031 0.07 (.06
99.94 100,45 9939 9941 9938 99.84 [00.08 100.46 . 10016 99.13 98.36
69 w1
878 870  s09 | A2l
_ oad
spessartite Ljemite .

: Locality: 1 — holes left from stone quarrving
| 45.25 4472 4432 | 0.7 0.5 km W of Plng&, next to the highway io
i 39 3.89 4.42 | 0.09 Vieruby; 2—3 — abandoned quarry in the
! 1331 1321 1261 14.03 woods 0.1 km E of elevation point 622 at
; 241 216 3.21 0.22 the 5 edge of Orlovice: 4 — drill hole GPt

12,43 1257 12.03 ‘ 0.53 next to the woods road from Orlovice Lo Jez-
| 023 125 G.25 002 vinec, U001 km 5 of elevation peoint 622;
CG0g 6.04 580 - 023 weakly uralitized rtock; 5 —  weathered

9.56 Y42 9.56 1.23 boulders in an abandoned sand quarry near
‘ 2.02 282 293 0.84 the NW edge of Vieruby; 6 — boulders ut
i 044 0.58 0.1 i (.92 the edges of the woods 0.3 kin W of elevation
| 068 067 G7Y 0.05 point 562, ESE of Kdyné; variety with in-

017 (.60 (.27 = —_ creased ilmenite content; 7 — weathered
‘ 1.54 2.65 235 i 08l boulders in an abandoned sand quarry 0.3
o 0.45 047 0.2% — km W of Branifov; 8 — abandoned quarry
‘ .22 0.21 024 ; 015 in the woods (0.7 km SSW of Starec; slightly
; 9994 9986  09.38 | 99.63‘7 uralitized rock; 9 — weathered boulders in

the sand gquarry at the saddle point between
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Korib (773 ny near the highway Irom Kdyné to Mezholezy; 10 — UUG drill hole 1
12 km NW of Orloviee: 1
abandoned quarry 14 km WSW of the Orlovice gamekepeer’s lodge. Gabbronorite location
with increased pyrrhotite content; 12, 13, 14 — locality as in no. 11. Medium to coarse-

3]

AR i, elose o elevation point 3610 (U obrazku™).

grained variety ol olivine gubbronorite; 15, 16 — abandoned quarry on the NE side of
Lavranice (66 nee. 923 ki SW of the fapm U Havelki®, 2 koo W of Pacinuviee: 17, 18—
abandoned quarey near Kafkova Jouka meadow near the road from Orlovice 10 Pocinovice
felose to elevalion point 606): 10 — locality as in no. 17. Weukly wealitized rock; 20 —
pit near elevation poind 560 1 obrdgka™, 02 lau NW ool (hloviee, Rock variety with ligh
ilmeitite content: 21 —  GUG deall hole 1, 215 me close 1o clevation puil 5600 T obrae-
kel 1.2 kn NW ool Orlovice, Roek vuriely with oceasionid ibpeuile; 22 — boulders uear
the sand quaeey on the S side of Ostey (584 ml. 1.5 km SW of Chodskd Lhota; 23 —
debris on the top of Ostry /594 wi, 1.3 km SW of Chodska Lhotn; 24 — boulders on the
SW edge of elevation point 368 m, 2.2 km S\ of Chodska Vhota: 25 — houlders at the
§ edge of clevation point 568 m in the Konba valley, 2.2 km SW of Chodska Lhota; 26

— drill hole 5-1 located close 1o elevation point 551 m (Hréoved), L3 km N ol Orlovice;

27 — mining shafy {for ilmenite at 1he site called 5V obei”™ on the NE side o elevation
point 55! m (Hréoverl). llmenite-rich varicly of ferrodiorite; 28 — Arill hole S-2 localed
close to clevation point 537 S5 of the top of Mistek (364 m), 2.1 km WXNW of Orvlovice:
99 _ deill hole GP1 located ou the woods road from Orlovice o Jezvinee, 0.1 km
$ of elevation point 622; 30, 31, 32 — abandoned quarry 1.5 km FSE of Kdyué; 33 —
ahandoned quarry in the woods 05 km WSW of Branisov: 34 — houlders in the woods
.1 km SSW of Prapofi§te; 35 — boulders on the ridge 0.5 km W of Bradek; 36 —
boulders ab the F edge of Hadrava; 37 — GUG dnll hole 1. 19.0 m. located near elevalion
point 36 g U ebeigkol L2 ke MW el Orlovice: 38 — doeality as in uo. 37, rvock
with tliny prehnite veins: 39 — debriz at elevation point 567 m on the 5W outerop of

Osirs (354 m), 1.5 km SW of Chodskd Lhota; 40 — drill hole 52 situated close 1o clevation
point 537 SE of the top of Mistek (564 mj. 2.1 kmm WNW of Orlovice; 41 -— houlder
outerops on the NW part of the Certiv kiamen ridge ‘631 my), 2.5 kin W ol Svalad Kate-
Fina, The iovite eominins  ocensional olivine: 42— boulder oulereps o Coertiiy Liimen
%51 m) 2.5 lkm W of Svata Katefina. The rack is inelined 1o the lencocratic variely of
feprodioritc: 43. 44 — ubandoned quarry in the fields 0.6 km NW of Hveiov. The rock
containg oceasional xenoliths of amphibole-pyroxene hornfels; 45 — rocky oulcrop in the
Kouba valley 0.3 km NW of Plang. Diorite with many more or less assimilated xenoliths
ol pyroxene-amphibole hornfels: 40 — Loulders near the road in the fields 0.3 km N of
Hijeks; 47 — houlder outerops elose 10 clevation puint 446, N edge of Hijel: 48 - houlders
on the SW part of elevation point 535 (Na skalici), 2.2 km WNW of Chodskd Lhota.
Melsnoecratic variety of diorite rich in ilmenite; 45 — boulders at elevation point 516 (St
Anna) 0.8 km NE of Hajelk; 56 — abandoned quarry near the bighway 1.7 km NE of
Néméice; 51, 52, 53 — quarry still in use al the N edge of Smriovice: 34, 50 —

ahandoned quarry al the edge of the woods on the SW side of Dubra hora (641 mj, NW

of Chodska Lhota; 56 — abandoned quarry in the fields 0.8 kim NW of Chodska Lhota;
57 — houlders near the field road leading to elevation poinl 316 (St. Anna) from the
Kdyné—Vieruby lhighway, 1.4 km SE of Bridek; 58 — abandoned quarry near the hirhway
1.7 kin NE of Nomeice; 59 — boulder outerops (.15 km SSE of the St. Bernhard chupel,

Lk I of Lisei. Very conrse-grained amplibole diorite: i) ——  loulders in the field w
elevalion point 567 near the highway from Lis¢i 1o Nyrsko; 61 — abandoned sand quarry

an the saddle peint hetween Bezny (659 m) and Cepice (642 m}, 1 km NW of Nova Ves;
£2 — abandoned quarry 0.6 km SSW of Dobfikov near the field road from Hluboki;
63 — abandoned quarry in the woods (15 km WEW from Branisov. Uralitized rock; 64 ~—




abandoned quarry on the NNW side of Bezny (659 m) 1 km WSW of Brnifov. Foliated
rock variety: 65 — boulder outcrops on the N ridge of Bezny (659 m) 1.1 km WSW of
Bruitov, Foliated rock variety; 66 — TUG deill hole 0.3 km S of dhe farm  “U Cihlara™,
2 km SSE of Pocinovice; 67 — boulders in the sand quarry 2 km NW of Chudenfn near
the highway to Vieruby; 63 — abandoned quarry 0.75 km NE of Viepadly; 69, 70 —
drtl] hole S-1 near elevation point 551 {(Hréoved) 1.5 km NW of Orlovice. Fine-grained
wnd small-grained varieties of spessartite; 74 — abandoned quarry on Némeckd hera
644 my, 0.5 ke WSW of Chodska Lhota; 72 — boulders in the sand quarrv located at the
edgeof the woads on the K side of Hlasoy vrel 1 ki ENE of Plané. close 1o the highway
to Chudenin.

i anadvses weee performed by the stall of the chemieal Tuboralory of the Geological Survey
Pragne under the gnidance of 7. Snicek and M. Huka with exceplion of samples 81 —56
taken Trom 'V, Smejkal {158

The TiOs content, primarily bound in ilmenite, varies widelv, more or less
independently of the degree of differentiation expressed as the Fe/Mg ratio.
Farge diflerences have heen found in the econtent of this metal even within
a sigle rock tyvpe. Examples are analvses of hortonolite rock, where the TiOy
content varies Trom 0.2 10 85 %, or ferrodiorite, with variations from 1.3 to
8.0 % Ti0Oy These variations are dependent on local differentiation. leading
to separation of the ndividual mineral phases or ecertain mineral assemblages
into scparate bands and schlieren. Extrenie differences appear in the most
markedly handed rock portions.

The manganese disiribution considerably depends on the iron content of the
rock. The maximal contents of this metal appear in ferrodiorite, where it varies
from 0.3 to 0.5 %% MnO. The distribution of phosphorus is similar, with a con-
ltenl inereasing 1n the rock series olivine gabbro — olivine gabbronorite — ferro-
diovite from ca. L1 o 0.3 % PaOs. Lxtremely high values of 1.0—5.0 9, P20;
are conuected with rocks eonlaining ilmenite and appatite-rich layers, appearing
in the transition zone hetween gabbronorite and ferrodiorite or in ferrodiorite.

The sulphur content is low evervwlhere and mostly varies from 0.03 to
0.20 Uy S. ligher eontents appear only exeeptionally in pyrrhotite-rich hands of

olivine gabbronorite (table 16, analvsis 11 — .69 ", S), or ferrodiorite (table
16, analysis 27 — 0.58 4 S). oceasionally present in the Orlovicka hora hody.

On the basis of the increased contents of sulphur at this localily and considering
the preseuce of drop-shaped geains of pyrrhotite in the gabhronorite Smej-
kal (1958, concluded that there had been a very high concentration of sulphur
in the original basaitoid magma, whieh eould eventually have led to the
Liquidation of a separate sulphidie melt.

Table 16 shows that uralitization leads to onlyv slight changes in the original
composition of the rocks. IL is rellected only in an increased content of K0
and chemically bonded waler and is also accompanicd by oxidation of iron.

Of the trace elements, only chromium and nickel have so far been studied.
In addition 1o the degree of differentiation, the conlents of these elements are

ot
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markedly dependent on the mafic mineral contents and the appearance of
jlmenite and pyrrhotite in the analyzed sumples.

The chromjum contents in the olivine gabbro and olivine gabbrouorite vary
from 90 to 150 .ppn, in the ferrodiorite and diorite they are below 100 ppm.
The ilmenite-rich variety of pyroxene diorte {table 16, analysis 48) has an
exeptional content of 170 ppm Cr.

The nickel distribution is similar: its contents vary in the olivine gabbro and
olivine gabbronorite from 20 to 40 ppm and in the lerrodiorite and diorite from
10 1o 20 ppm. The maximum content — 110 ppm — was found in the ilmenite-
rich pyroxene diorite (table 16, analysis 48).

The petrochemical relationship of the Rdyné massif Lo the Pob&zovice massif
in the W part of the Domazlice erystalline region (Vejnar 1973} is depicled
in the AFA disgram in lig. 8. Magnesium-rich 1ypes, including peridotite,
troctolite and pyvroxenite, occur in the Pobésovice massil, Similar rocks were not
found in the Kdyné massif. From the point of view of the Fe, Mg fractionation,
the variation trend of the rocks in the Pobésovice massif occupies w contral
position between the two above wrends for the Kdyné massif, of which the first
exhibits a very sharp shape of the Skacrgaard type and the second has a flat
shape similar to the main variation trend of the Central Bohemian Pluton

(Vejmar 1973).

Conclusions

The Kdynd massif is a very complicated intrusion ol late Cadenmian
(Cambrian 7} age. Tt is located on a NE—SW oriented fault zone, appearing 1n
the S\V at the intersection of the deep fault zone of the Behewian Quartz Lode
with the Central Bohemian deep fault.

The well-develuped contact zone, the presence of a high content of xenoliths
of the surrounding crystalline mantle rocks, and the chemical comnposition of the
rocks and their minerals phases indicate that a shaltow tevel of the massif is
exposed on the present surface.

The rock association has bimodal character: in addition to basic gabbroid
and dinrite rocks. representing the older intrusive phase, acidic rvocks of the
tonalile to rondhjemite type, corresponding to the vounger inlrusive phase. are
present. The spatial arvangement of the basie tvpes and varieties of rocks of the
older intrusive phase. especially for the gabbroie members, reflecl a more or
loss macked stratiform structure of the massil. with local magmatic layvering.

The chemical eomposition of the gabbroic rocks is characierized by a relative-
Iv high content of Qs (17.6 041, and a very low content of Ko (0.2 0%)
approaching the chemical composition of Al-rich tholeiites. CIPW calculations
indicate that these rocks ave of the olivine normnalive type. The relatively high
Fe/Mg ratio in the most basie rocks in the massif and in their Fe.Mg silicates,
together with the low contents of chromium {ca. 120 ppm) and nickel (ca.
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30 ppm} show that these rocks represent advanced differentiates of the original
magma, lying higher in the stratiform structure. Residual. magnesium-, chro-
mium- and nickel-enriched rocks of the peridotite or pyroxenite type have not
Leen found in the exposed part of the massil, They can, however, be assumed
at depth as a complementary differentiniion esmponent. In this eanneetion it
should be noted that the local occurrence of hortonolile rock cannot be assigned
to residual rock I1vpes because of the composition of its olivine, characterized
by a high iron content, and because this rock belongs to the primarily magmatie
lavering of gabbronorite in the region of transition to ferrodiorite.

Dillerentiation of the original magma, in which crystallization of illmenite
played o characterizlic cole, follows two complelely different irends from the
payint of view of the Felg fractionation. The first, represented by rocks of
the slivine gabhro - elivine gabbronorite — ferrodiorite series, has a very sharp
tremel of the Skaergawdd type that has not vet been observed for the region of
the Bohemian Massif. The sceond, including the rock series pvroxene diorite —
Lonalite - trondhjemite, is relatively flat compared to the trend of the ncarhy
Pobérovice massif (Vejpnar 1973; and is thus similar to the variation trend
of malic rocks 1 the Central Bohemian Pluton (Vejnar 1973).

The thermal conditions for crvstallizalion of the most malic rocks of the
massil, Le. gabbro and gabbronorite. can be estimated to correspond to ceca
2001050 °C on the basis of the Fe, Mg distribution in the coexisting pyroxene
pairs. The very low content of alumimium and titaninm in the pyvroxenes of
these rocks indicates that the erystallization oceurred at quite low pressures.

Local secondary eanversion of the rocks of the massif, apparently produced
by processes of Varisean orvogenesis and metamorphism, has uralitization ehar-
acter: the original minerals. primarily Fe.Mg silicates were gradually replaced
by secondary amphiboles accompanied by a small amount of chlorite. The
original plagioelase underwent decaleilication or reeryvsiallization, aceompanied
by the formation of a small amount of quarlz. Secondary minerals lormed
included illmenite (illmenite B and amagnetite. mostly replacing the primary,
iron-rich olivine.

From the point of view of metallogenesis. differentiation of the rocks of the
Kdyneé massil is accompanicd by the formation of small accumulations of
ihnenite, mostfy wecompanied by relatively high amount of apatite. These accu-
mulations are connected with ¢ $—35 mm thick layers and streaks and oecur
primarily in the strongly banded variety of olivine gabbronorite of the transi-
tion zone between olivine gabbronorite and ferrodiorite. They are accompanted
by 5—=30 em thick layers of hortonolite rock, sometimes also containing more
ilmenite. The role of sulphur is limited to very exceptional occurrences of
pyrrhotite in this layers in the olivine gabbronorite or segregations em to dm
in size, most aften present in the neighbourhood of pyrrhotite-hearing xenoliths
of crystalline schists. enclosed in diorite and in gabbroid recks.
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The discussion of the geological position, internal slructure, petrochemical
charneteristies and Lhe significant role of the Fe Mg fractionation in the dif-
ferenlintion permits interprelation of the Ndyné massif as a lectonicatly modi-
fied lavered intrnsion, with characterislics similar to the Harzburg gabbro massif.
On the present suelace. the upper part of the intrusion, characlerized by the
presence of rocks with medinm to very high Fe Mg ratios, is exposed.

K tisku doporucil 8. Vredna

Prelozila Madelaine Stulilovd
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Kdynsky masiv v jihozapadnich C€echédch —
tektonicky modifikovand zvrstvend bazicka intruze

(Résumé anglického textu}
Zdenék Vejnar

Piedlofeno 7. kvétna 1984

Kdyisky masiv, zaujimajici na dnesnim povrchu plochu ea 200 km?, z ¢ehoz
asi 174 lexi na Gzemi NSR. predstavuje morfologicky i latkoveé velmi sloZitou
bazickou intruzi pozdné kadomského ikambrického 2} stafi. Je sitwovan na po-
cuchové zond sv. sméru, vychazejici na J7 z oblast. kde se protind hlubinny
zom teského kiemenného valu se stfedogeskym hlubinuym zlomem (stiedoces-
kvm Sveml, Masiv je sonédsti domazlického krvstalinika a v jeho sv. pokrado-
vani lest prevariska granitoidni intruze stodskcho masivu (Smejkal - Vej-
nar 1963).

Vyrazné vyvinuly kontakini dvir a pritomnost vvsokého podilu xenoliti okol-
nich krystalickych biidlic ukazuje, spolu s chemickym slozenim hornin i jejich
mineralnich fazi. 7e na dneinim povrchu je odkryta svrehni. pavodnd patmé
mélee 1 ruzivii ¢lst masivi,

Masiv méa velmi komplikovanou vnitfni stavbu stratif srmniho  charakteru.
v které lze rozlisit t# zakladni jednotky: spodni zénu. tvorenou olivinick¥m
gabrem. olivinick¥ym gabronoritem a fayalitickym ferodioritem, déle stfedni dio-
rilovou zonu a sveehni zénmu. budovanou kfemennyim dioriten. Kromé lohoto
horninovéha soubora. predstavujiciho starsi inlruzivni [4zi. gou v masiva pli-
tomny horniny Lonalitového az trondhjemitovélo typu, patfic miadé&i intruzivni
(izi. Jakn eizi clement se v osnasiva dale vyskytujio drobnd tockovita a rlna té-
lesa Teukokreatni Zuby, spessartitu. dioritového porlyritu, zulovéhg porfyru. apli-
tu a pegmatini

Clhemické slozeni gabroidnich hornin masiva je charakterizovino relativnd
vysokym olsabem AkO; lea 17,6 04 pit velmi nizkém podilu K0 fea 0,2 0%
Emz se Bz chemickému slofeni Al-bohatyeh tholeiid. Z hlediska CIPW Lkal-
kulace json (vlo hneniny olivinenormativaiho tvpe.

Relativiad viysoky Fe-Mg pomér v nejhazidtejsich dencelr horninové suity
masivie (Xpe = 0,401 1 v jejich Fe, Mg silikdtech spolu s nizk¥mi obsaly chromu
(ca 120 ppm) a niklu (ca 30 ppm) ukazuje, Ze Lyto horainv piedstavuji pokroéilé,
2 hlediska stratiformmi stavby masiva vySe leZiei diferencidly pavodoiho magma-

vy

ti. Viskyt rezidualnich, horéikem, chromem a niklem ghohacenyeh hornin typu
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peridotitu nebo pyroxenitu neni v dnes obnazené Casti masiva zodnn. lze je)
viak jake komplementarni slozko diferenciace predpokladat v hloubee, Znamé
lokalni vyskyty hortonolitovee {Slavik 1922) nelze za horninu tohoip rezi-
dudluiho tvpu povazovat vzhledem k slozend jejiho olivina, charakternzovanému
vveokou releznatosti (X, = (.60,

Diferenciace pivodnihe magmatu, pfi kieré vYznamnou roli hedls kevstalizace
itmenitu. stedovala z hlediska Fe-Mg frakeionace dva zeela odligné trendy. Prvy,
reprezenlovany horninovou fadnu olivinieké gabro — olivinieks: gabronoril - fe-
rodiorit. ma velmi strmy prithéh skaergaardského tvpu. Drohd, wahenujici horni-
novouw Fadn pyroxenicky  diorit - amfibol-pyroxenicks  diorit - tonalit - trond-
hjemil je naopak relatvvng plochy, plodSi nez lrend  peleschemicky blizkého
pobézoviekéhe masivu (Ve jnar 1973a). Je podobny zékladnimu varia¢nimu
lrendu hornin stiedodeského plutonu (Ve jnar 197300

Teplotni podminky kevstalizace nejhuzictdjdich hornin masiva, 1), gabra
a gabronoritu, lze na ziklade Fe-Mg distribhuee v koexistujicich pyroxenovich
paveel odhadnout paca 1200—1050 °C, Velmi mald obsah aluminia o Ltinu
vopyroxenech 1&chto hornin pak naznaduje. 7o kevstalizace probihala za relativ-
ne: nizkyeh tiaka.

Lokilni druhotna preména hornin masiva. palraé vevolana pochody variské
orogeneze a metwmorldzy, ma charakter uralitizace: piivodni minerdly. prede-
vaine Feo Mo silikany. byly postupng nahrazovany seckunddamimi amliboly, v ma-
l& mife provizendmi ehlovitemn. Mivodni plagioklas podlehl dekaleilikaci. popi.
rekrvstalizaci, provazendé vznikem malého mmozstvi kiemene, Jako  denhotny
minerdl vznikal — kromé titanitu — také ilmenit flmenit 11 0 magaelit, pie-
viaznd nahrazujicl primarni vvsoce Zeleznatss olivin, Tenlo magnetit biva dale
zeela zméndn v lienlit,

7 hiediska metalogeneze je dilerenciace hornin kdyviského masiva provazena
vznikem drobnyeh akumuolaci ibmenitn, obvykle provizeného apatitem. Tyvio
akumalace jsou viziny na ea 1—=0 mm moené laminy a Sty s vvskvtuji se
predevsim ve wyrazné paskované variete olivinického gabronoritu piechodnilo
horizontu mezi gabronoritem a ferodioritem. Jsau provizeny 3—30 cin moeny-
mi polohamt hortonofitovee, nékdy obsahuajiciho 2vvseny podil ilmenitu, Rofe
sirv se omezuje jen na zeela vojimednd deobué vvskyvey pyehotinn, vazanéhn na
vzaend se vyeskvtogicl leaké laminy v oliviniekém gabronorite. nebo na seereanes
centimelrovyeh az dechinelrovyeh vozmérii, nejéasiiji piitornné v sousedsivi
xenolitlt pyrliotin obsadwjicich kevstalickseh bidbice,

Diskatovand geologicki pozice, voiting stavbu. petrochemické rysy 1 vyrazna
role Fe-My frakeionace pii diferenciaci dovoluji interpretoval kdvisky masiv
fako teklonicky modifikovanou zvrstveuouw intruzi. klerd je svemi vlastnostmi
blizkd harzborgskému ganbrovému masiva. Na dnefni povreh vvslupuje lato
inlruze svou sveehmi Gdstic charakterizovanou pilomnosti hornin se stiednim
az velmi vvsokvm Fe-Mg pombren,
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Vysvétlivky k tabulkam

Tabulka 1. Chemické slozeni olivinu z téles v okoli Orlovice.

Tabulka 2 Chemické slozeni olivinu z vierubského (1—d4) a branidovského (5—6) télesa.

Tabulka 3. Chemické sloZeni ortopyroxenu z L&les v okoli Orlovice.

Tabulka 4 Chemické sloZeni ortopyrexenu z vierubského (1—4) a branifovského
a—i) lelesal

Fabulka 5 Chemické slozeni ortopyroxentt z dioritii.

abulksa 6. Chemické slodeni klinopyrexenu z leles v okali Orlovice.

abulka 7. Chemické slofeni klinopyroxenm z vicrubského (1—3) a branisovskéhe

—_ =

f—8) elesa.

abulka 8 Chemické slofeni klinopyroxenu z dioritii

abulka 9 Distribuéni koeficienty pyroxenovych péard,

“abulica 10, Chemicke slofeni primarnich amfibalii 7 12les v akoli (hlovice,

“abulka 11, Chemické slofeni primarnich amlfibolii z vierubskéhe {I—(} a branisov-
ského (7—9) telesa,

‘abuatka 12, Chemické slozeni primarnich amfibolii z dioriti (1—12), tonalitu (13—16),
ferotonalitu  17—18) a granodioritu {19—20).

abalka 13 Chemivké slozeni sekundarnich amfiboli z 1bles v okoli Orlovice

Cabulka 14 Chemické sloZeni sekundarnich amfibold z vierubského {I—4) a branifov-

—

skiho 53— telesa.

“abulka 15 Chemické slozeni biolitu z dioritd (1—12). tonalitu {13—16), ferotonalitu
{17—18, a grancdieritu (19—21).

Tabulka 16 Chemické sloZeni hornin kdyifiského masivu.

—

Lokality vzorki nevedengjch v tabulkdch 1—13:

138 — wrt LCGL, 470 m, silnovany  pobliz koty 5t obrazku”), 1,2 km
e, od Orleviee:; 140 — vrl GPl situovany pii lesni cesté 7 Orlovice na  Jezvi-
nee, (.1 km j. od kéty 4622. 527 — wrL UUGL, 125 m, sitwovan¥ pobliz katy
S60. 10 ko sz, od Orloviee: 567 — opudtény lom 0,75 km sv. od Viepadel; 610 — balvany
volestkn L ko jjr od Prapoiiine G2 — opusieny lom B35 kin sy ol Viepadels
(27 — opuxipnd lom v lesibu 07 kmo jjz. od Starce: 620 — balvanv pii okeaji lesika
o bz od kaby 368, viv, od hdynes Hlorina: bohata iltuenitems; 630 — balvany u polnf
cesty sierajici na kot 516 (Svald Annaj ze silnice Wedyné—Vieruby, 1.1 km jv. od Bridku;
$37 — balvany na kol 316 (Svala Anna) 0,8 km sv. od Hajku; 634 —- opusiéna piskovna
pit sz okreaji Vienub; 633 — opudlény lom v polich 0,6 km sz, od HyrSova. Hornina obsa-
hoje xenalily andibol-pyroxenického rohovee; 638 — lokalita jako 635; 640 — opuitény
lom v ssv. svahu Bezného 630 ) | ki zjz. od Brnifova: 642 — lokalita jako 635: 647
— piskovna 2 km sz od Chudenina pil silnici do Vierub: 650 — balvanity vychoz pobliZ
koly 446 piios okeji ajku: 678 — opusiény lom 0.5 ki z ol Branisova; 680 — opudté-
ui piskevna v sedle mezi Kordbem (773 m) a Suchou horou (760 m) pfi silniei z Kdyni
Ao Mezholes: 681 — jama po 18zbé pisku 0,5 km sz. od Braniova; 685 — opuflény lom
v polick, 0.8 km sz, od Chodské Lhory: 687 — balvanité vychozy na s, h¥betu Bezného
A0 mi 11k zjz. od Brniiova; 680 — opudlénd piskovna v sedle mezi Beznym (659 m}
a Cepici (642 m) 1 km sz od Nové Vsi; 703 — balvany u polni cesty 0.3 km s. od Tlajku;
7165 — opuslénd piskovna . od Nove Vsi; 750 — balvany phi okraji Jesa na sv. svaho
(hetedle (394 m), 2 km jz. od Chodské Lhoty; 752 — ppustény lom sz. od BraniSovay
753 — vrchol Ostrohe 594 m) 1.8 km zjz. od Chodské Lhoty: 76l — halvany pi okragi
lesn na pravém bEehu Kouby 1.5 km sv. ed Chalup: 762 — lokalita jako 753: 766 — balva-
nit¥ veehoz za obchodem v Zichové, z. od Kolovte; 777 — opuitény lom 0,4 km zjz od




hijovny v Orlovici. Pasek gabronoritu se zvysenym podilem pyrhotinu; 778 — halda staré

kataei price pobliz kéty 560 1,1 obrazku“}, 1.2 kin sz. od Orlovice; 782 — opuiténa
piskovna pii okraji lesa va jr. svahu Ostrého (894 m), 1,9 km zjz. od Chodské Lhoty; 825
— opusttny dom 04 ki 2z od Dijovny v Orloviei; 843 —  opudtény Jom v lese 0,1 km

Vo od kdly 622 pii . okraji Orlovice; 846, 847 — lokalita jako 843; 850 — balvanité vy-
chozy na j. svahu Orlovické hory (719 m); 852 — lokalita jako 843; 857 — opuitény lom
PEC v okeaji Sebie: 838 — opudittnd piskovoa 1,0 ki v od Sebic; 883 — skalni vychoey
na navesi lezieim 0.6 ke jv. od kéty 527 (Na hicbeni) 1.2 km sz, od ITadravy: 888 —
skelel pri okraji lesa 0.4 km v, od Kamenistd (541 nj, 1.3 km vjv. od Chalup; 893 —
vichoz u lesni cesty 40 km s, od Myrfova, 1.3 km vjv. ad ijka; 896 — opustény lom
u Kalkovy louky phi cesté z Orloviee do Pocinovic; 809 — skelet v lese na v. svazieh

kéty 620 1.5 km 2, od Hadeavy; 900 — vichory v lesni cestd (4,5 km sv. od Orlovice na
J- svahu Havranice (666 m); Y03 — slar¢ kutaci préce na Zeleznou rudu pobliz samoty

U Boroearti® L5 kan jz.od Pocinovie; 904 — lokalita jako 888; 906 — skelet na jv. svahu
Jeavinee 1739 m) 0.3 km od vreholu; 909 — okraj lesa z. od Prednich Fleki; M0 — ske-
let v lese w kéty 455 1 kin sz od Srubii; 915 — lokalita jako 843; 917 — zéafez lesni cesty

na v dipati Mistku (564 m) 1 ki v, od Chalup; %40, 942 — balvany pii v. okraji Hadra-
vy Mg — zibes Jesniocesty 0.2 kmov, od kéty 537 lezici v sedle mezi Mistkem (364 m)
a Orlovickow horow 710 nyj; 945 — skelet u lesni cesly 0,25 km j. od vreholu Mistku
D6 e, L5 kv od Chalup: 838 — juko lokalita 888; 935 — balvany na okimji lesa
u koty 3311 ko voood od Chalup; %60 — balvauy v lese na nivesi 1.6 kv v, od Yierub,
iy ko ad Ry 3560 875 — wpustény lom 1.3 km o j.ood Chedskd Loty na ssv. svali
Javoravice (587 mi; 979 — skelet pii okeaji lesa 0.2 ki <z, od Branifova; 1048 — <kelet
nacsvalie pia s dpati kdty BAT E ki pve o od Teavinee (739 mo: V20— v TUGT 29005 m,

sitnovany pobliz kéty 360 703 obrizka}, 1,2 km sz od Orloviee; V27 — opuilény lom

4 ke wjzs od hajovoy v Orloviel. Pasek galironoritu se zvvSenvm podilem pyrhotine,
i | A g h A A

Labality vzorkii uvedengeli v tabulee 16

4 — jimy po 1ezbe kanene 0,5 kny 2 od Plani pit silniet do Vierub: 2, 3 — opudtény lom
v lese U4 kin v od kéty 622 pii | okraji Orlovice; 4 — vet GPL pii lesni cesté z Orlo-
viee na Jezvinee, G0 ko jooed koly 6220 Hornina slabé wealilizovana; 53 — navelealé
ba'vany v opuiléndé piskovnd phi sz, okraji Verub; § — balvany pit okeaji lesika 0.3 ki
7ood holy SOLovposed Rbonds Varict se avisenym podilent ilmenitn: 70— vvvietale

bidvany v opustend piskovad 0,3 km z. od BraniSova; 8 — opudtény lom v lesiku 0.7 km
B o Starees omina glabd urslitizovana: 9 — vyvétralé halvany v piskovud  leZici
v sedle mwri Roribem (773 m) pii silnici z Kdyne do Mezholez; 10 — vt UGH, 47,0 m,
pobliz koty 560 .Li obrazku®), 1,2 km sa. od Ocoviee; 11 — opudtény lom 04 ki 7jz.
od orlovické hdjovny. Poloba gabronoritu se zvyfenym podilem pyrhotinu; 12, 13, 14 —
lokalita jako & 10, Stiedné ag hrubd zrnita variela olivinického gabronovitu: 15, 16 —
epusitnd o naosve svahu Maveanice (666 m, 0.3 km jz od samoty U Havelki™. ? km
7 ol Pocinoyie: 17 18 «— opustény lom u Kafkovy louky p#i cestd z Orlovice do Doci-
novie -pobliz katy G062 19 -~ lokality jako & 17. Hornina slabé uralitizovana: 20 — halds
sturd latluel price pobliz koty 360 (W17 obrazkn™), 1,2 km sz. od Orlovice, Varieta horniny

¢ hojnda ilmenitem; 21 — ot TTGL 215 m, pobliz ket 50 (1 obrazke™, 1.2 km sz
od - Orloviee. Variela horniny se zeels ojedinélym ilmeniter: 29 — balvany u piskovnv
v favadin Ostréhe 594 m). 15 km jz. od Chodské Tholy: 93 — skelet na vrcholu Ostrého
A g LS ke jeod Chodské Lholy: 24 — balvany na jz. upali koty 368 m. 2.2 ki jz
oil Chodské Lhoty: 25 — balvany na |, Gpaii kéty 368 m v adoli Kouby, 2.2 km jz. od
Chodshé Thoty: 26 — vrt 51 sitoovany pobliz kaiy 351 m (Hréoven). 13 km sz od
Orlovice: 27— kutaei Sachtice na ilmenit v mistd zvaném .V obei® nn sv. svahu koty
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551 m (Hréoven). Ilnieniten bohata varieta ferodioritu; 98 — wrt 3-2 situovany pobliZ
koty 337 jv. od vrcholu Mistko (564 m), 2,1 km zsz. od Orlovice; 29 — wvri GP1 situovany
ni lesni cestd z Orlovice smérem na Jezvinee, {1 km j. od Loty 622; 30, 31, 32 —

opustény lom 15 km vjv. od Kdyné; 33 — opuitény lom v lesiku 0,5 km zjz. od Bra-
nisova: 34 — balvany v lesiku 1,1 km jjz. od Prapokists; 35 — balvany na hibete 3.5 km
7 od Betidku: 36 —— balvany pii v. okraji Hadravy; 37 — vrt CUGL, 19,0 m situovany
uokaly 560 mo T obedgket 1,2 kmoose, ol Orloviee: 39 — lokalita jako & 37 Hornina
« drabnymi zilkami prehnito: 39 — ckelet na kéls 567 m na jz. vibézku Ostrého (594 m),
1.5 km jz od Chodské Lhoty; 40 — wrt 59 sitwovany pobliz kéty 537 jv. od vreholu
Mastko 34 ), 2.1 km zsz. od Orlovice; 41 — balvanité vichozy na sz. fasti hiebenu

Certova kamene (651) 2.5 km z od Svaté Katefiny. Diorit obsahuje ojedingly olivin; 42
— balvanité v§ehozy pa Certové kameni {651 m} 2,5 km z. od Svaté Katefiny. Hornina
inklituje k leukokeatn] varietd ferodioritu; 43. 44 — opuiténg lom v polich 16 km sz. od
Hyrdova. Horninn obsahuje ojedinglé xenolity amfibolpyroxenickeho rohuvee: 45 — skalni
vichoz v dloli Kouby 03 km sz od Plani. Diorit s &elnymi viceménd asimilovanymi
venolily pyroxen-amfibolického rohovee; 46 -— balvany u polni cesty 1.3 km s, ad TTajlku;
47 — balvanily vychor pobliz kéty 446, s. okraj Hajka: 48 — balvany na j7. &asti koly
535 (No skalicll 2.2 km 7jz. od Choedské Lhotv. Melanokratni varieta dioritu bohata ilme-

nitem: 40 — Balvany na kot 516 Svald Anna) 0.8 km sv. od Majku; 50 — opustény lom
u situice 1.7 ko sv. od Namgie: 51, 532, 533 — lom v provezu pil s okraji Smriovie; 54,
35 — wpusteny lom pid okeaji lesa na jz. svahu Dobré vody (641 m) sz od Chodskd Thotys
a6 — oppustény lom v pelich 0.8 km sz, od Chodské Lhoiy; 57 — Dbalvany u polni cesty
smisbujiei nn ki 516 Svatd Anna) e silnice Kdyné—Vieruby, 1.1 km jv. od Bridku:
38 — opudiény lom u silnice 1.7 km sv. od Némdicy 39 — balvanilé vychozy 0,15 km
iiv. od kaple sv, Bernharda, 1 km v, od Tizsi Vehmi hrubozrnn{ amfibolicky diorit: 60
— Dalvany v poli na kéte 567 u silniee 7 1i% do Nyrska: 61 — opnténd piskovna
v soedle mezi PBeanym (653 m) a Cepici (642 mi,  km sz od Nové Vsi: 2 — opuftény
lom 0.6 km jiz. od Debiikova pii polui ceslé dn Minboké: 63 — opuitény lom v lestko
0.5 km zjz. o! Braniseva. Hornina uralitizovédaa: 64 — opudling lom v <57, svahn Bezndého
%59 ! 1 kni #jz. od Braifava. Hornina nsmérnéna: 65 — balvanité vichozy na s. htheln
Bezného 639 wi 1.1 km zjz. od Brnifova. Horninag usmérndna: 66 — vrt TG 0.5 km
i od samoty 17 Cihlain® 2 km jjv. od Pocinovic; 67 — balvanv v piskovng 2 km sz od
Chudenina pii silnici do Vierub: 68 — epudtény jom 0.75 km sv. od Viepadel; 69. 70 —
vrt &1 n kéty 331 (Hréoved) 15 km sz, od Orlovice. Jemnozrnnd a drobnozrmnd varieta
spenrtitu: 71 - - spuilitnd Tom na Ninecks hofe 044 m) 05 km zjz od Chod:ké Lhaty:
79 _ halvany v piskovné situnvané pit okraji lesa na . svahu Hlasného vechu 1 km vsv.

od Plani. pobliz <ilnice do Chudenina.

Vyjsvétlivky k obrazkim

. Geologicka mapa kdyiiského masiva.

7 — wabro, eabronorit o feradiori: 2 — uralitizovand gabro a eabronarits 3 — diarit;
i — diorit s xenolity metabazilti, z&sti uralitizovany; § — kiemenny diorit; 6 —
biotit-amfibolickv tonalit; 7 — biotiticky trondhjemit; 8 — biotit-amfibolicky grano-
diorit: § — zlomy.

3. Leolagickda mapa okoli Orlovice.
I — olivinieké gabro; 2 — olivinick? gabronorit; 3 — ferodiorit; 4 — uralitizovany
vabronorit a ferodiorit; 5 — olivin-pyroxenicky rohovec, misty s pyrhotinem:  — vrt:
7 — slaré dilni price na Felezné a titanové zrudnéni.
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L. Yejoar: The Kdvne massif, Seuth-West Boliemia — PL 1
1 tectonienlly modilicd bosie layered intrusion

l. View ol the centeal part of the Kdvnd massil Trom the NW, Kdyoé is in the Fore-
gronnd, an the I-'lrhur-rurlr!_ om the ||il|'if|l||.. the monmtain I'lII[H' aof Hri'l.'hl'.‘l'l.ﬁ' hvoed with
Ostrey Hill

2 Coarsely boanded  strocioree

||n¢-|':|||_g i olivine salilro-
narite, A bandoned (unrey
close 1w the |.|:l|||||'|u'|'||1'r'\
r--.lg-- mn Orlovies

Photogriphis I £ Ve june

Shor. gool. v Iy — 8y’ §



L |iu:]|._1.' "'\.lll'l'-'\-'l ol |.I_'-|-l'1-|| olivine gabbro on the 5 side of Dheloviekd. hora Hall

the, Dhisintegenied onterop
Miolographs by £ Vijrar

4 Wenkly uralitized pyroxenc-amphibole diorite with lusie xonoli

NW oof Chodenin, 1.2



Z, Vejnor: The Kdyné massif, South-West Bohemin — PL o1
i1 'luctunii:;tllll_.' mioilified basie livered intrusion

&

n. s _
q - 3 ) h
b-«, = i W et . Al

I. fivine gobbro with poikilitic erystal aogite enelosing fine tabulse plagio-
clase, Orlovies;, X 11.5, nicols {f

2. Fonal poikilitic augite from olivine gabbro with light-grey core and doek-
grey baeder. Orlovice, 2115, nieols [/
Photngraphs by UG — K. Naveatilovd

Sbor, geol. vid — G — v, 41
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A

1. Uhivine gabbronovite rich in ihmenite (block), Olivine (0 s :|.l.'|'||r||||||rl'il‘-||
by n nuarrow border of rhombic pyroxene (F) al the point of eoninél
with plagioclase, Orlovies, 2115, aicols [

2. Uralitized gabbronorite with aggregates ol secondary amphiboele (H], with
seensionnl augite [A] rolicts and filling fine veins; <13, nicols [/

Pluntsgrapls by T0G — K, Naveitilova




"I."L'j nar: The ]h'||_'rI||" masgid, South-West Bohemin —
a tectonically modilied basie layered intrusion

¢ 5 .__.' -
ﬁ;{ g h._l._ LM‘"S s

W

I. Hortomolite rock with sccessory ibenile (Black). Hemotitize]  amgone-
tite is collectesd in fine emcks, Orlovice. X414, nicols J/

2, Partially wralitiged hortonolite rock (variety without ilmenite) with he-
ot e e Lt concontrnted ol ihe Pr!gr'h ol llu' -n]iL'i:m_l |'r_\.-_b.!u_'|5
and in fine veing, The magnetite is sceompanied by secondoary actino-

litie hornblende. Orlovice, =115, nicols | -
]‘Ilnru;.:rlu-h\- by UG — K, Navrdtlova

Sbor, geol. v&d — G — v, &1
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i, Purtinlly nralitizod gablronorite with peendomorplis  alter pyToxenes
formed  of commingtonite (0 snd bordered by parthy hleached primary
||||||_i||i.]'rll||" w1l 5 nicols |

2, Uralitized gnbbronorite. Actinolite proudomorphs alter olivine conlaining
hemutite are bordered by dirty grev-green secondary amphibiole (H),
formed at the expense of primnry amphibole and suppressing the sur-
rounding plogioclase, Primary augite is relained in the rock. G110
nicols ff E"hlrluuru'lh'- by O0G — K. Navreatilovi




L. Yejnar: The [\-r:l:\.llr" massil, South-West Bohemin — FL Y11
1] Ii‘l'1|llli|'||”:| muadilied basie lavered inlrusion

e

I. Leweocrutic wvorioty of ferrodiorite with olivine [0}, flmenite (blaek)
and rich in apatite. X413, nicols [/

2, Uralitized [lerrodiorite, Actinolite-hematite paeudomorphs  alter Tuvalite
(F} with norrow boedors of cuimingtonite (0} and radial acieular bloe-
green  ferrotschermakite (T), Ferrotschormakite also forms fine voins

amd Flls the eeaeks in e |r]..:_'a'||~'||n|'. Chsiry Hill, 3 14, odenls
Photogeraphs by TG — K. Naveatlovi

Sbor, peol. voéd — G — sv. 41
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1. Leusocratic varaty of ferrediorite with hematitized olivine (L)) and

terrohedenbergite (H), Ostry Hill X115, nicols [f

forrodiorite with hemstitized olivine (0], bordered by
cummingtonite (G} and bluegreen {errotschermakite {T). Primary

augite (A] is retained lueghe rock, Orlovice, X 14, nicols |
Photographs by TG K. Navriatilovi

]

[ealitized



Z. Vajnar: The Kdyné massif, Sonth-West Bohemia — Pl EN
n tectonically modified basie lnvered intrusion

v,

I. HNmenite are, Tormed of ferrodiovite with fervobortonolite (00, ilmenite and
npatite, Orloviee, >11.5, nicols )

. T4

2 Nmenite ore ([ércodiorite rich in ilmenite),  wealitized, 115, nieols
Photograpls by UG — K. Noveitilovi

¥

Shor, geol. vid — G — sv, &1



I, Finegrained pyroxene diorite with tabulor, planegaraliel arrangement of
pligipelase erystals. Nowvi Vs, 313, nicols [

T Ditto. Nivols Plicstogeraplis v TG — K, Navedtilovi




L. Yejonar: The Kdvnd massif, South-West Bohemia — Pl X1
a tectonically modified basic lnvered inlesion

1. Melunoernlbic variely. of pyroxene diorite rich in dlmenite. Skalies 111
e Cldska Lhiota, 244, nicols )

Amphibole-pyroxens diorite with  biotite (B and isoloted quorts fram
the transition zone between diorite and fuartz :ii.r:rrllgl_ Chodska Lhoin,
H1LG, meals [ Photogenphs by UG — K. Navedtilovi

Shor, geal, vid — G — sv. 41



. Diotite-amphibole tonalite. Amphibele (H) Torms  poikilitie ervstols en-

vlii ..II.:' III :',':l_-u'l"\'. Puicsnvie X”_-I'. mivils

b3

Biotite trondlijemite. Pland. 314, nicols [/ 2
P"hotogeaplis by TG — BN R
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Ortopyroxeny a kalciové pyroxeny hornin kdyiiského masiva v ternarnim diagramu En

‘enstatity, — Fs (ferosilit) — Wo {wolastonit},
Mateiské horniny pyrvoxend: I — olivinické gabro; 2 — volivinicky gabronorit; 3 —
hortenolitovee; 4 — dinrit; § — ferodiorit.

Koexistujici pyrosenové piry jseu spojeny farami. P — variadni pole kalciovich pyro-
xenit horain pobefoviekélo masivu. Cdarkované jsou vyznadeny trendy krystalizace py-
roxenfi skaergaardské intruze.

Primarni amfiboly hornin kdyfiského masiva v B. E. Leakové (1968) diagramu pro
skupinu amfibold, kde Ca+Na-+K je mendf neZ 2,50 a Ti nez 0,50

Symboiy v krousku oznaduji amfiboly, u kterych je hodnota Ca+Na+K vyiii nez 250,
a kleré ndlezeji ke skupine pargasitu a feropargasitu.

AMualeiské horniny amfibolti: I — olivinické gabro; 2 — olivinicky gabronorit; 3 —
ferodiorit; 4 — dioril; 3 — lonalit; 6 — ferotonalit; 7 — granodiorit,

Danadeni klusifikaenich poli amfibolé: TR — tremolit; THR — tremoliticky obeeny amli-
bol: A — aktinolit; AH — aklineliticky obecny amfibol; MH — hofednaty obecny am-
fibol: TH — tschermakiticky obecny amfibol; T — tschermakit; FA — feroaktinolit;

FATT — feroaktinoliticky olecny amfibol; FH — 3Jeleznaty obecny amfibol; FTH —
ferolschermakiticky obeeny amfibol; FT — ferotschermakit.

Ponsér celkového atuminia k alkaliia v primarnich amfibolech hornin kdyrského masivu.
Vosvibivky wnacek json uvedeny v olbriazko 4.

Sekunddarni mnfiboly hornin kdyfiského masiva v B, E. Leakové (1968) diagramu. Vy-
svellivky znacek a zkratek jsou uvedeny u obrazku 4, Koexistujici amfiboly jsou spo-
jenv darami, ¥ dingramu Jsou zancseny priiméiné body koeexistujiciho nntofyvhtu (AN),
cianmingtonitn G grilnerita G

Chemické slozeni hornin kdviiského masive v A (Na20+Kz20) — F (Fe203+TFe0) — M
(Mg diagramu. hmotnesini 9.

J — olivinické gubro a uralitizované gabro; 2 — olivinicky gabronorit a uralitizovany
gnbronorit; 3 — hortonolitovee; 4 — diorit; 5 — ferodiorit a uralitizovany ferodiorit;
6 — lIrubozrnny amlibelicky diorit od sv. Bernharda; 7 — kfemenny diorit; 8 — iona-
he; 9 — grancdiorit; 10 — trondhjemit; 11 -~ granitoidy stodského masivu.

Schéma diferenciaénich trendit kdyfiského masivu (Ki, K2) v A—F—M diagramu a je-
jich vztah k pobézovickému (P) a skaergaardskému (E} trendu,

Variagni pole horain kdyfiskéhe masivu: G — olivinické gabro; GD — olivinicky
yabronorit a uralitizovany gabronorit; FD — ferediorit; H -~ hortenolitovee; D —

dierit: T — tonalit: GD — granodiovit; TR — trondhjemil.

Vysvétlivky k pfifohdédm

Piil. 1
Pohled na centralni ¢ist kdyniského masivu od SZ. V popredi Kdyn&, v pozadi na obzo-
ru je pateny horsky hfeben Krilovského hvozdu s Ostrym.
Hrub& paskovand textura (7vrstveni) olivinického gabronoritn. Opudtény lom pobliz
hijovny v Orlovici. : Fato 7. Vejnar

Pril. 11
Skalni vychoz zvrsiveného olivinickéhs gabra na j. svahu Orlovické hory,
Sluba uralitizovany pyroxen-amlibolicky diorit s bazickou uzavieninou. Rozpadly vy-
choz sz, od Chudenina, zvitieno 1,23, Foto Z. Vejnar
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Pril. 111

Olivinické gabro s poikilitickym krystalem augitu uzavirajicim drobny tabulkovity pla-
giokkas; Orlovice. Zvatseno 11,5, nikoly i

Zonalni poikiliticky augit z olivinického gabra se svétlejedym jadrem a tmavosedymi
okraji; Orlovice, Zvétieno 11,5, nikoly It Foto [T — K. Navratilova

Pril. IV
Olivinicky gabronorit behaly ilmenitem (derny). Olivin (0] je na styku s plagioklasem
provézen tzkym lemem rombického pyroxenu (P}; Orlevice. Zvétseno 11,5, nikoly //
Cralitizovany gabronorit s agregaly sekundarniho amfibolu {H), misty uzavirajiciho re-
likly augitu (A} a vyplaujiciho drobné Zilky; Orlovice. Zvétieno 12X, nikely [/
Foto UUG — K. Navratilovi
Piil. ¥
Hortonolitovee s akeesorick$m ilmenitem (éerny). ¥ drobnych trhlinkdch je nahromadén
hematitizovany magnetit; Orlovice. Zvétieno 14X, nikoly //
Castedné uralitizovany hortonolitovee (varieta bez ilmepitn) s hematitizovanymy magne-
litetn, nalromadénym na okrajich olivinovyeh Krystallt a v drobnveh zilkach, Magnetii
je provazen sekundarnim aktinolitickym obeenym amfibolem; Orlovice, Zvetseno 11,5,
nikoly /; Toto UTHG — K. Navwmitilova

Pril. V1

Caslecné uralilizovany gabronorit s pseudomorlozami po pyroxenech, tvoienymwn edm-
minglonitem (0 a lemovanymi &steéné adbaevenym primarmim  amfibulem.  Zvitseno
1.5, nikoly /;

Uralitizovany  gabronoril. Aktinolitové pseudomorfézy po olivinu absahujici hematit
jsou temoviny fpinave fedezelenim cokundéarnim am/ibolem  (H), veniklym na diker
primarniho amfibolu a zatladujicim okoln{ plagiokias, Primarni augit {A) je v horniné
zachovan, Zvélieno 11,55, nikoly // Foto UG — K. Navratilovi

Pril. VII
Leakokrstui varvieta ferodioritu s olivinem (0), lmenitem  (fernt? o hojnym apatitem.
Zvélzena 13X, nikoly [/
Uralitizovany ferodiorit. Alkiinolit-hematitové pseudomorlézy pe favalitn (1) s tzkymi
lemy cummingtonitu (C) a radialng paprséittho modrozelencho ferotschermakita 'T),
Ferotschermakit déle tvoii drobné Zilky a zapliinje trhliny v plagioklasu; Ostry vrch.
Zviotieno 14X, nikaly [/ Fote TUG — K. Navratilova

Piil. VIII
Leukokratni varicia ferodiorita < hematitizovanym olivinem (03 ferohedenboreitem (H
Ostry vich, Zvdtieno 14,5X, nikoly I
Uralilizovans lerodiorit s hematitizovanym olivinem (0), lemovanym cumminglonitem
{C) a modrozelenym ferotschermakitern (). Priméarni augit (A) je v horniné zachovan;
Orlovice. Zviteno 143, nikoly f/ Foto UUG — K. Navratilové

Piil. IX
Tev. ilmenitova ruda, tvoiend ferodivritem s feroliortonolitemn (0), ilmenitens a apati-
tem; Orlovice, Zvétseno 11,5 nikoly /!
Tyv. ilmenitova ruda (ferodiorit bohaty ilmenitem), postizena uralitizacl Zvitseno 11,534,

nikely // Foto TOG — K. Navritilové




Piil. X

i

Drobuozrnny pyroxenicky diorit s tabulkovitymi. planparalelna uspofddanymi krystaly
plagioklasu; Navi Ves, Zvétieno 14X, nikoly //
2o Die. Nikely X Foto UUG - K. Navratilova

Piil. X1

1. Melanokratni varicta pyroxenického diovitu  bohata ilmenitem; Skalice (u Chodské
Lhoty). Zvétieno 143, nikoly ;/

2. Amfibol-pyroxenicky diorit s biotitem (I3) a ojedinélym kiemcnem z prechodni zény
inezi dioritem a kiemennym dioritem; Chodskd Lhota. Zvétieno 11,53, nikoly //

Fato UUG — K. Navratilova
Prel, N1

1. Biotit-winfibolicky tonalit. Amfibol {IT) tvoii poikilitické krystaly uzavirajiei plagioklus:
Pocinnvice, Zyvitsena 11,53, nikoly //

L Thoditieky wondhjemity Plane. Zyvitiono 143, nikoiy /! Foto TG — K. Navratilovi

KnmHbCKMHE MAaccny B 10.-3, Yexuyu —
TEXTOAMYECKH MOAM{PHMOHDPOBAHBAAE ODNACTOBASN
HHTDPY3HUA OCHOBHOTO COCTama

ltosgnexkagomcras (KemBpuilckan?) naacToBas MHTPY3KA, BHCAPCHHAA B METANCIMTHI
¥ MeTalazuTh JOMEKIMIKOIO KPUCTAMIMHHKYMA M OKAMACHHAS BEID&3MTCILHBIM KOH-
TAKTOBBIM ODEOMOM, CNOXMEHA TPCMA CTPATM(IODMHBIMM 30HAMM, MMCHHO HMIKHEH — Tral.
OpOMAHOM, CPEAHER — JMOPUTOBON M BEPXHEH — KBADUAMOPUTOROA. B pesynbrare pams-
Hemmesn da3zu BHEAPEHMA Maccisa TIPHUCYTCTBYIOT MEAKME Tela TOHAAMTA ¥ TpOHZLE-
mura. Judrbepenunanus NepPEMYHON TOJIEHTOBOM MArMAI NPOU30LINA 0 ABYM MAIpAaBiE-
HuAM, OTIMYAXINUMCA APYT OT APYra CTENEHBI (DPAKIHOHUPOBAHEA Mg, Fe. Ilepnoe,
CKEPrap/CRore THNA, NPECACTABNACTCH DAAOM: ONuBMHOBOC rabbpo—dasunToBRii Qeppo.
AMOPHT, BTOPOE, XAPAKTCPMIOBAUHOE HU3KOHA CTCHEHBbI) (PpakuuMoHuposBanua Mg, Fe,
IIPECTABNCHO DAJIGM: ;U'!OpDIT-——TOHE!.J'IHT—TI)DH,L[E:C.‘\ILIT. BCHCJ]CTBMC BAPULCKOTO apore-
HE3a MECTaMK ITDOM30UUIA DEKPHCTAIM32UUS TIODOA, COMDOBOMKAACMAA, NPEXKAC BCErO,
00pas0BaHMeM BTODMYHNX ambuG0n0B, Kak Hanp., aKTHHOINUTE, YEPMAKHTA, KYMMMHTTO-
HHTA M Op.

Preluzil A, Kz
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