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INTRODUCTION

In the present paper Stratigraphic Corre-
lon Forms (SCFs) are given for nearly all
i0 fossiliferous Paleozoic areas in Yugoslavia.

The following areas have been correlated:

1 - Southern Karavanke Mountains

2 - Pohorje and Kozjak Mountains

3 - Northern Julian Alps

4 - Central Slovenia

5 - Gorski kotar

6 - Mt. Samoborska gora

7 - Mt. Medvednica

8 - Banija

9 - Mt. Velebit and Lika

10 - Slavonian Mountains

11 - Paleozoic of NW Bosnia (Sana-Una
Pal eozoic)

12 - Paleozoic of Central Bosnia

13 - Paleozoic of SE Bosnia

14 - Montenegro

15 - Drina-Golija region

16 - Jadar region

17 - Western Macedonian zone

18 - Vardar zone (Veles series)

19 - Serbo-Macedonian Massif (central
part)

20 - Ramovac Unit

21 - Kuca Unit

22 - Stara planina Unit

Isolated findings of Paleozoic rocks have
not been taken into consideration. The posi-
lon of the correlated areas is shown in Fig. 1.

REMARKS ON THE SCFs

FORM 1. SOUTHERN KARAVANKE MOUNTAINS
The SCF of the Northern Karavanke

Mountains has already been presented by
EBNER et al. (1981, p. 58-59, Table 3).

Razborje Formation: It is not clear
whether the "Kristalline Hiillschiefer des
Tonalit", the "Griinschiefer mit Diabas und
Diabastuff" (TELLER, 1896) (= Ebriacher
Griinschiefer after KAHLER, 1953), and the
Magdalensbergserie (KAHLER, 1953) repre-
sent one and the same facies realm. In the
Yugoslav part of the Northern Karavanke
Mountains, limestone intercalations with fos-
sil remnants are unknown in the Razborje For-
mation. Late Ordovician and Silurian ages are
not precisely documented.

The Early and Late Devonian age of lime-
stones interpreted as a basinal environment
has been proven by conodonts (Kokra Beds).
Upper Emsian and Middle Devonian platform
carbonates represent the coral, stromatoporid,
echinoderm and brachiopod facies.

The nature of the Lower Carboniferous
Jezersko Formation is wunder discussion.
RAMOVS (1976) assigned shales, subgray-
wackes, pebbly mudstones and sandstones,
mudflows (mostly lydite). olistostromes, por-
phyroids and autochthonous limestones with
conodonts to flysch and flysch-like sediments.
Limestones are mainly treated as allodapic
beds. Olistoliths belong to the Lower, Middle
and Upper Devonian and Lowermost Carboni-
ferous. The Pericyclus and Goniatites stage of
autochthonous limestones has been proven by
conodonts. BUSER(1976) considers that these
sediments do not represent a flysch, but develo-
ped in the outer part of the geosyncline.

Middle Carboniferous sediments are
unknown; the results of the Variscan orogeny
were folded Proto-Karavanke (RAMOVS,
1976).
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The Upper Carboniferous is characterized
partly by shallow marine, partly by land sedi-
mentation; it isvery rich in fusulinids, calcare-
ous algae, brachiopods, bryozoans, molluscs
and continental plants. These Auernig-type
sediments (molasses facies) could not be sub-
divided into five parts (cf. EBNER et al., 1981)
as in the Carnian Alps.

The lowermost Lower Pet-mian Rattendorf
beds are represented only by the Grenzland-
banke and Upper Pseudoschwagerina beds.
Platform Trogkofel limestone and its clastic
equivalent (clastic Trogkofel formation) char-
acterize the upper Lower- Permian. Among the
most interesting results in the search for the
Permian in the Karavanke Mountains was the
significant discovery of an Early Permian
(Misselina zone) conodont association with
Neogondolella slovenica as a platform element.

Reddish shales, sandstones and quartz
conglomerates of Middle Permian age (Groden
Formation) interpreted as fresh-water environ-
ment are concordantly overlain by the Upper
Permian Bellerophon dolomite-limestone beds;
a continuous transition into the Triassic has
been observed.

FORM 2: POHORJE AND KOZJAK MOUNTAINS

The Pohorje Group is predominantly com-
posed of biotite gneisses and micaschists;
intercalations of amphibolite, eclogite, marble
and quartzite are significant. The age of these
metamorphic rocks is not precisely known.
Augengneisses, marble and smaller amphibo-
lite inclusions occur in the lower level. The
overlying metamorphic rocks are character-
ized by pre-Alpine (pre-Variscan ?) eclogite
lenses and amphibolites derived from eclogite
(HINTERLECHNER-RAVNIK et al., 1989, and
references therein). The uppermost part of the
almandine-amphibolite sequence is-complete-
ly phyllonitized (HINTERLECHNER-RAVNIK,
1977).

The greenschist level, tectonically below
the Remsnik Formation but stratigraphically
partly contemporaneous with it, is character-
ized by amphibolite varieties, biotite-epidote
schists, metakeratophyres, some marbles, and
phyllites (HINTERLECHNER-RAVNIK, 1977).

The Remsnik Formation consists of dark
slate, and red-blue and greenish slate with dia-
base. In the uppermost part of this formation
the slightly crystallized limestone with Early

A. RAXIOVS ET ALU

Devonian conodont fauna occur (MIOC &
RAMOVS, 1973). The SCF of the Austrian part
of Remsnik has been given bv EBNER et al.
(1981, p. 59, Table 5). The corresponding fos-
siliferous Silurian units are not found in the
Remsnik Formation. The age of the middle
and upper part is inferred from the concor-
dantly overlying Lower Devonian with cono-
donts. The Middle and Upper Devonian and
Carboniferous are unknown in this area.

The age of the Permo-Scythian red elastics
is based on regional comparison. The same
development is represented in the Yugoslav
part of the Northern Karavanke Mountains,
and the Upper Scythian has been proven there
by fossils.

FORM 3: NORTHERN JULIAN ALPS

Only Upper Carboniferous and Permian
beds are known. These extend from the South-
ern Karavanke Mountains into the Northern
Julian Alps and represent the same develop,
ment in both regions, except for the develop-
ment in the Middle Permian. Only in this part
of the Eastern Alps is the Middle Permian
Neoschwagerina limestone known, with char-
acteristic SE Asian micro fauna {Neoschwage-
rina, Sumatrina, Verbeekina); it is represented
by reef limestone with sponges as predomi-
nant reef-building organisms. The forereef
breccia outcrops.

Very interesting Upper Permian limestone
containing highly developed fusulinids (Boul-
toninae and Reichlina sp.) is known only as
redeposited material in the Middle Triassic
(Ladinian) conglomerate-breccia at the Vrsic
Pass in the middle part of the Julian Alps. In
the Ladinian elastics pebbles of the Middle
Permian Neoschwagerina limestone have also
been found.

FORM 4: CENTRAL SLOVENIA

The age of the Ljubljana beds (= Lower
Permian development containing dark grey
and black shales, sandstones, quartz conglo-
merates with very rare limestone pebbles of
Lower and Middle Carboniferous age {Para-
gnathodus  commutatus commutatus, P.c.
nodosus, P.c. mononodosus), and sporadic car-
bonate intercalations) is discussed here. This
type of sedimentation may have begun in the
Upper Carboniferous and continued without
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Fig. 1 - Position of Stratigraphie Correlation Forms of Yugoslav Paleozoic.

aterruption through the Lower Permian. The
iubljana beds are interpreted as platform se-
gments. They are probably of the same age as
the Ortnek beds near the village of Ortnek
(southern Slovenia), and occur in the Sava
Folds north of the fossiliferous Ortnek beds in
an E-W trending belt about 100 Km long. The
Fossils {Palermocrinus, fusulinids and corals)
in the scarce limestone lenses indicate the
Early Permian. The same age is supported by
"he stratigraphic position of beds which
inderlie the Middle Permian Groden strata.
Very important large limestone blocks and
pebbles (olistoliths) are known in the quartz
conglomerate east of Ljubljana. They belong
to the Late Silurian (Prionopeltis cf. striatus,
Orthoceras), Early Devonian (corals and stro-
matopors) and Middle Carboniferous (Pseu-

dostaffella and Bradyina, indicating the Mosco-
vian stage).

The continental Groden (Va Gardena)
strata, interpreted as land and flood plain se-
diments, contain uranium deposits inthe lower
grey part of the clastic formation (Zirovski
vrh). In the mostly red upper part, however,
copper deposits may be found. Both are of dia-
genetic origin.

The lower part of the shallow marine
Upper Permian Zazar beds (dark grey and
black well-bedded limestone with marly inter-
calations) is characterized by a very rich Cau-
casian/Indo-Armenian brachiopod Fauna (7y-
loplectayangtzeensis, T. richthofeni, T. callocre-
nea, T. slovenica, Tschernyschewia typica spi-
nomarginifera, Linoproductus lineatus, Lepto-
dus nobilis), small Richtlzofenia lawrenciana



|—| _ L 0 L
_ ] T T I
83 “ u:wn.._... - “ : u_.l -
(| | I 140 T10u.104 -
f “ Jl_l_‘lr_.._. 1 e JoqumY = W
| “ 1 1 m
| T L goOv-
| | I spog w0y | ©05°®d g
{
| T “wy ooy 00§ 82 w
By'ug o
8d ‘no P coz'ws | Z
L ‘ ; ; syeyew | Ll ! P L 09E -
m Q1 ‘ng : + [ e ey & = ui 0X8IeZAL | 06/ WD A
< | 2 A g PR § me et
m o ‘Jg)\‘_'
")
3
z ~ g
M / : 5 [T a— P e
8 alel
: T "8 JIopuejjey L 98T~
/g 3eu3a0 ®
8 ‘ny oIPIOW /183030y, 009/002
< = + el | i | §
no ‘qg SaBo0OT0000MS . .
uz ‘qq / v c.mﬁln.l—l N\\\\\\\\ .ll'lll Ipeg 0oR 8D
T y. _uouydoxeyyeg $¥z -
Buipying yudn | Bumyuig  [suoipuo) | 1ewiojags WSILOIN| | LUSIUEIOA i Siun
ﬁwzqwz_ wl |onow ‘weukq WSiHd INIWNOHIANI | [NJWNOHIANI | [jeaiBojooe iBnensom| |Amiuswipes ¥ ABojoyir]  owdesBuensoury ssauxow)
_ 5INO123L -moipu:_m.;m.ﬁ-u:é. PR “03Wd | | | N3INOD-SSO4 AHJVHOILYHLISOHLI

SNIVINNOW HMNVAVIVY NYdHLNOS 1 Wd0d

362



363

0701C

STRATIGRAPINC CORRELATION FORMS OF THE YUGOSLAV PALE

i . L | | I I
i ¥ et Errrty
|y . TPT B o
- r 1 - | : 1 TeA0T 2
IE P otqren 3 z
-~ b ¢ N 3 S
| & e Lt E
g s ssteuy 9 2
(. | | | 9
i i Esta— ‘ it | z
no - o i s PURE- 1% ~
9z ‘e I & =1 I 83TTATOUL — L
| @ I T s i | Tesdqy ] 83%dotTed o)
I - 1 ! I TeanT m
sl l== _l_._[ _I_ e s 83Tu0 T4y g
g g masguy | pnicimer s £
A orerow | e = \ z
m m | —— Te40T oy
g & Er 1T awvwosuseay |
- | S [ 000T| ¢
9 e m I . T ' I . I 4
uz ‘aq g% SI¥LYeS | by e S
ad = o T T 1 T & o e uoTINWIoY L gop-
° L1 .1 A yuguoy
! B
| <
! z
: L i
g A -
(e
>
x
@
o
¥
| g
m
]
, <]
, &
A r
) ,. 98
| H om ooooooo 0°%°0 6° 2800 ooooowo%ooaoq% 0 T
I ©0% "0 0 0lecc0000,0 0%0.0008 0% 0
(5] ] o000 o e R BOEINETY 3
| 000,00 gf0o0° oo ey ek Jive
I 90o0doog g 00 s¥ico ©0 e s efIoyog oZT-0% W
I 9000090 ooo%oooooooo n...m.uo. c.o,oeaa z
_ q 9000090 0|% 00000000 090 2080 aoe 0 Tuakag . ol
Supyng | undn | Bupiug |suompuonitewsopal | T T T T T {wswoinid| wsiveaios uepsoduw) | uepodw) | [saimeay sauepunog —sun ]
NOILYS uielunow ‘weuig WSIHd »zuz%%%s.ﬁ »zuszww_m__ﬁzh [eaiBoode ubnesnsorg| | Aleaunpas ® ABoroyi  dwdesb un Ho1y
o -] - 1031
MvyaNw IS L HOWYLIWls | n3na-oravwoww IN3LNOD-SS04 AHAVHOILYHLSOH L1

SNIVINNOW JAVIZOM ANV HMAOHOd ‘T Wd0d



364

bioherms and Waagenophyllum biostromes. In
the highest limestone beds are the typical bra-
chiopod elements of the South Tyrolian
Bellerophon fauna (Comelicania). In the high-
est Upper Permian beds Gymnocodium bellero-
phontis, Permocaulus and small foraminifera
are very common. A continuous transition into
the Triassic has been proven.

FORM 5: GORSKI KOTAR

Shales and sandstones with limestone
lenses interpreted as of basinal environment
(JELASKA & PROHIC, 1982) range from the
Kassimovian to the Upper Permian. The age
of these sediments has been proven by micro-
fossils (KOCHANSKY-DEVIM, 1973; MILA-
NOVIC, 1982). Tnticites sandstone, Ratten-
dorf, Trogkofel, Groden and Sosio equivalents
may be distinguished. Clastic Trogkofel beds
are prolonged from the Southern Karavanke
Mountains, through Gorski kotar, Mts. Velebit
and Samoborska, and Banija, and eastwards
to Bosnia.

FORM 6: MT. SAMOBORSKA GORA

Sandstones, quartz conglomerates, shales
and siltstones of the Groden type contain iron
and copper. Upper Permian microfossils have
been found in dolomites and limestones
(HERAK, 1956; HERAK & SKALEC, 1967).

Continuous transition into the Triassic is
presumed.

FORM 7: MT. MEDVEDNICA

The shales, limestones and sandstones of
Mt. Medvednica are interpreted as basinal se-
diments. The stratigraphic range from the
Lower Silurian to the Upper Carboniferous has
been established by graptolites (SREMAC &
MIHAJLOVIC-PAVLOVIC, 1983) and cono-
donts. The position of the crystalline rocks
(predominantly green schists) is still uncer-
tain. MIHOLIC (1958) has presumed an
Archaean age; MARIC (1959) relates them
to the young Alpine metamorphism, and
CRNKOVIC (1963) assigns them to the Lower
Pal eozoic.

The finding of an Upper Permian micro-
fossil association in a boulder in the Middle
Triassic elastics has not been inserted in the
column.

A. RAMOVS ET ALII

FORM 8: BANIJA

The Devonian and Carboniferous age of
the shales has been proven by corals (KOSTIC-
PODGORSKA, 1956), conodonts (DURDANO-
VIC, 1968b), fusulinids and calcareous algae
(MILANOVIC, 1982) from limestone lenses.

The Permian age of the shallow-water elas-
tics (predominantly graywackes) has been pre-
sumed on the basis of superposition, pétro-
graphie characteristics and heavy minerals. No
fossil remnants have been found. The local
occurrence of gypsum in the uppermost part
of the series is also tvpical for the end of the
Permian in Yugoslavia.

Continuous transition into the Triassic has
been observed.

FORM 9: MT. VELEBIT AND LIKA

The Upper Paleozoic tectonic belt of Mt.
Velebit and Lika represents the best known
and most completely developed Paleozoic area
in Croatia, showing more or less continuous
sedimentation from the Middle Carboniferous
to the end of the Permian. Partial analogy with
the Carnian Alps may be observed.

Moscovian and- Lower Kassimovian car-
bonate beds with fusulinids and calcareous
algae occur sporadically (KOCHANSKY-DEVI-
DE, 1970).

The Upper Kassimovian Triticites sand-
stone covers a much larger area (SIMIC, 1935;
KOCHANSKY-DEVIDE, 1955). Sedimentation
is presumed of basinal type.

Shales of the Auernig type contain Upper
Carboniferous macrofauna (RUKAVTISA,
1973; BALAZ, 1981). Local findings of land
flora indicate the vicinity of the shoreline
(NEMEJC, 1936).

Permian sedimentation begins with the
Rattendorf limestones. The middle Pseu-
doschwagerina ("Grenzlandbanke")and upper
Pseudoschwagerina beds may clearly be dis-
tinguished (KO CHAN SK Y-DE VIDE, 1959).

The molasse Kosna beds represent the
clastic equivalent of the Trogkofel limestone.
Coarse-grained conglomerates with limestone
pebbles, fine-grained quartz-conglomerates
and pyritic sandstones may be distinguished
(RAFFAELLI & SCAVNICAR 1968; KOCHAN-
SKY-DEVIDE et al., 1982). The interpretation
of the paleo-environment is only tentative.

The Middle and Upper Permian dolomite
limestone series was concordantly deposited
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SLAVONIAN MOUNTAINS

FORM 10
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STRATIGRAPHIC CORRELATION FORMS OF THE YUGOSLAV PALEOZOIC

the red Kosnasandstones. These limestones

extremely fossiliferous and occur in three
narrow zones (KOCHANSKY-DEVIDE, 1965;
1978; HERAK & KOCHANSKY-DEVIDE,
1960; KOCHANSKY-DEVIDE & HERAK,
1960; IVULANOVIC & KOCHANSKY-DEVIDE,
1968; SREMAC, 1982).

Sedimentation of the "border dolomite"

)ceeds From the uppermost Permian to the

inning of the Tnassic (RXMOVS &

JCHANSKY-DEVTDE, 1981).

FORM 10: SLAVONIAN MOUNTAINS

The crystalline rocks of the Kutjevo (Psunj)
unit are interpreted as slightly metamor-
phosed basinal sediments. A Precambrian age

=s been presumed. Acidic volcanics occur in
lower part of the series (JAMICIC, in
D).

The pre-Devonian Jankovac (Papuk) unit
represents the low-metamorphic series rang-
ing from the greenschist to the amphibolite
facies. The original sediments were deposited
in a basinal environment. The stratigraphic
position of the unit is still unknown (JAMICIC,
in press).

Litoral sediments of the Radlovac unit

led the progressive uplift of this area. Car-

jniferous land flora has been found in the
slates (BRKIC, JAMICIC & PATNIC, 1974).
After the break in sedimentation caused by the

Saalian uplift, Upper Permian continental
molasses were deposited.

The relation between tho wunits s
unknown.

JRM 11: PALEOZOIC OF NW BOSNIA
(Sana-Una Paleozoic)

Prevailing shales and various sandstones,
vertically and horizontally alternating, contain
limestone lenses and range From the Upper
Devonian to the Middle Carboniferous. The
very scarce Upper Devonian has been proven
by conodonts, cephalopods, tentaculites and
«'.stracods, the Lower Carboniferous by cono-

onts, corals and cephalopods, and the Mid-
dle Carboniferous by corals, brachiopods,
loraminifers, and conodonts. Lower and Mid-
dle Carboniferous limestone lenses are inter-
preted as shallow-water sediments.

The continental Upper Devonian contain-
ing Cyclostigma hercynum shows a continuous
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Devonian/Carboniferous transition with dste-
rocalamites, and reaches the Westphalian D.

Very characteristic in the Lower Carboni-
ferous are the "lchnofacies" of Kulm-type con-
taining Dictvodora liebeana, Plzvcosiplzon,
Neveites and’ Helminthoidea (KULENOVIC,
1983).

The Upper Carboniferous, Lower and Mid-
dle Permian are not proven by fossils. The red-
dish clastic Upper Permian/Triassic sequence
is interpreted as of continental environment.

FORM 12: PALEOZOIC OF CENTRAL BOSNIA

Only the Lower, Middle and Upper Devo-
nian limestones are proven by fossils. A con-
tinuous transition from the Upper Devonian
into the Lower Carboniferous has been
observed. The age of the predominant clastic
sediments with porphyrite is not precisely
known (KULENOVIC, 1983).

FORM 13: PALEOZOIC OF SE BOSNIA

A great similarity in lithologic develop-
ment in SE Bosnia with that of the Sana-Una
Paleozoic may be observed.

Silurian limestones and siliceous slates
occur at Praca and Ustikolina; the Early and
Late Silurian are proven by conodonts. The
marine Lower and Upper Devonian contain
limestone intercalations with conodonts. In
the valley of Kamenicka reka and in the
streams Boskovica and Vobickog potok, Early
Devonian limestones bearing conodonts and
elastics with Svliolina were discovered in 1983
(RAMOVS & KULENOVIC). The Middle Devo-
nian is represented by reef development (Klek
Limestone). New outcrops of coral and hvdro-
zoan limestone have been found in the
Kamenicka and Varoska rijeka valleys
(RAMOVS & KULENOVIC).

The Early Carboniferous is characterized
by Early Visean flora. Fossiliferous sandstones
with Asterocalamites scorbiculatus and Lepido-
dendron losseni are overlain by shales and
limestone lenses which contain the well-
known goniatite, brachiopod, coral and pele-
cypod fauna of Praca. The Lower Carbonife-
rous "lchnofacies" of Kulm-type also occurs.
The well-known Upper Permian limestone fre-
guently contains calcareous algae (Gym-
nocodium bellerophontis,  Permocaulus), pele-
cypods and gastropods (KULENOVIC, 1983).
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The dark shale and sandstone formation near
Mt. Klek is newly interpreted as the equivalent
of the Lower Permian clastic Trogkofel beds,
and may be compared to the coiTesponding
level in central Slovenia and SW Croatia
(RAMOVS). All papers on the Paleozoic of
Bosnia may be found in KULENOVIC (1983).

FORM 14: PALEOZOIC OF MONTENEGRO

A review of the Paleozoic of Montenegro
is in print in Geoloski Vjesnik, Zagreb.

FORM 15: DRINA-GOLUA REGION

Psammitic-pelitic sediments in the Drina-
Golija unit are deposited, in addition to local
lava effusions, from the Ordovician (pel-haps
even the Cambrian) to the mid-Carboniferous.
Small occurrences of carbonate rocks are
noted at upper levels. Volcanism is generally
basaltic, sometimes acidic-keratophyric. The
lithological composition, rapid variation in
grain size and nature of sediments, and rapid
change in type of deformation suggest oscilla-
tion in the basin from the Ordovician to mid-
Carboniferous, within a general subsiding ten-
dency of the basin bottom, resulting in great
thickness of the series. The sedimentation
breaks in the Middle (?) Carboniferous. This
core is unconformably overlain with Permian-
Triassic conglomerates and sandstones.

The regional metamorphism of both units
(Praca-Lim and Drina-Golija) ranges from
low-temperature amphibolite facies at the
deepest levels to anchimetamorphic changes at
the highest levels. The metamorphism may
partly be the result of subsidence and covering
with younger sediments (the Paleozoic com-
plex is about 7000 m thick), but high-tempe-
rature changes were also certainly caused by
high heat flow.

FORM 16: JADAR REGION

Psammitic-pelitic  (mostly very fine-
grained) sediments formed during the Devoni-
an and part of the Carboniferous. Rare lenses
of limestones with conodonts occur. During
the Middle and Upper Carboniferous lime-
stones become abundant, containing forami-
nifers, brachiopods and fusulinids. These
rocks are anchimetamorphosed.

The Devonian-Carboniferous series is trans-

A. RAMOVSET ALII

gressively covered by Middle and Upper Per-
mian elastics and Bellerophon limestone.

FORM 17: WESTERN MACEDONIAN ZONE

Data on the Western Macedonian zone is
published in PETKOVSKI & TEMKOVA

(1981).

FORM 18 VARDAR ZONE (VELES SERIES)
(18a)

Metamorphosed basic, basaltic rocks are
abundant in the deep parts of the Veles series.
They are intcrlayered and later covered by
quartzites and metamorphosed pelitic and
psammitic rocks. Only at the end of this series
does sedimentation become quiet, when car-
bonate sediments are deposited in large mas-
ses. In this series the Carboniferous has been
identified paleontologically. All these rocks
correspond to amphibolite facies metamor-
phism.

Data on the Vardar zone are published in
PETKOVSKI & TEMKOVA (1981).

FORM 19: SERBO-MACEDONIAN MASSIF
(central part)

The oldest formations are located in the
Serbo-Macedonian Massif. The Proterozoic is
exposed over an extensive area and the Paleo-
zoic occurs in the western margin. The central
mass consists of psammitic-pelitic sediments
of great thickness, metamorphosed under low-
to high-grade amphibolite facies conditions.
They include, particularly in the middle parts,
metamafics and their metatuffs, marbles, and
occasionally quartzites.

This complex is polyphase-metamorphosed.
Regional metamorphism in the amphibolite
facies evolved together with folding and most
probably a certain amount of mobilization of
some compounds in the interval between the
depositions of these sediments (Ptzl) and
Riphean-Cambrian sediments (Ptz2). Another
phase occurred after the deposition of Lower
Paleozoic sediments, which are presently
found as metamorphic rocks on the western
margin of the Serbo-Macedonian Massif.
Mobilization and metamorphism of limited
extent occurred during the Ordovician (when
the Cukljenik granite was intruded and
migmatites were formed in the Leskovac area)
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and at the time of the Bujanovac granite intru-
sion. All the metamorphism occurred under
low to moderate pressure, corresponding to
the areas of increased heat flow.

In the east, the Serbo-Macedonian Massif
consists of a greenschist facies metamorphic
series, abundant mafic metavolcanics (and
their tuffs), occasional acidic metavolcanics
and quartzites. Magmatic activity is intensive
and basaltic, and the input of the terrigenous
component is profuse. This, and the absence
of Alpine-type peridotite or ophiolite complex-
es, indicate the formation of these rocks in a
geosynclinal structure, on a continental, heav-
ily faulted and subsided basement.

FORM 20: RAMOVAC UNIT

The Ramovac unit is characterized in the
Riphean/Cambrian by arkosic sediments in the
lower parts, and graywackes and porphyritic
volcanic rocks accompanied by tuffs in the
upper parts. Another set of rocks consists of
graywackes, shales, basic volcanics, tuffs and
keratophyres formed during the Ordo-
vician/Lower Carboniferous. The uppermost
part of the series has a flysch character.
Quartzite horizons have stratigraphic signifi-
cance in the region. These formations are
deposited on the continental crust with some
breaks in sedimentation between sets. Sub-
crustal magma was pushed upward to the sur-
face along fractures of the basement. The
whole of the complex was metamorphosed se-
veral times and finally stabilized under green-
schist facies conditions. Molasse sediments of
the Upper Carboniferous and Permian lie
above it.

FORM 21: KUCAJ UNIT

The Kucaj unit has a specific extraordinary
development. The basement corresponds to
the Proterozoic. The consolidation of the
basement, which was later subject to only local
infrequent faulting, is succeeded by gradual
subsidence and transgression in the Ordovi-
cian. Sedimentation continues uninterrupted
into the Lower Carboniferous, but the basin
depth and nature of input material changes.
Thus, conglomerate, sandstone, and sandy-
clayey sediments with sparce basaltic effusions
of the Ordovician are overlain with mono-
tonous formations of graptolitic schist (Siluri-

an), succeeded by the Middle Devonian/Lower
Carboniferous elastics of turbidite-type.with
occasional interlayers of carbonate rocks and
acidic volcanics. The whole of this complex is
only anchimetamorphosed. Over it lie molasse
sediments of the Upper Carboniferous and
Permian. Granitic magmas of crustal origin
were intruded during thk Carboniferous and
Permian. .

FORM 22: STARA PLANINA UNIT

The lowermost exposed Riphean/ Cambri-
an complex consists of psammitic, pelitic, and
less frequently carbonate rocks, with effusions
of basaltic lavas. During the Baikalian phase
(Middle/Late Cambrian) these rocks were
metamorphosed in the greenschist facies, and
in places up to the amphibolite facies.

These rocks are covered by basin sedi-
ments (Crni vrh series) probably of Late Cam-
brian to Ordovician age. They are of volcano-
sedimentary origin and associated with mafic
magmatism. The series is metamorphosed in
the greenschist facies, and intruded by granitic
rocks of Caledonian age.

In succession over this complex lie Upper
Silurian and Devonian conglomerates, psam-
mitic-pelitic sediments and, less frequently,
limestone or magmatic rocks. These rocks are
partly metamorphosed under greenschist
facies conditions and partly only anchimeta-
morphosed. After metamorphism, the rocks
were transgressively overlain by Permian sand-
stone.

In this unit, in association with Variscan
orogenic movements, granitic magma was
formed and pressed upwards into the Paleo-
zoic pre-Permian sediments.

Additional data on Forms 15 to 22 are pub-
lished in CIRIC & KARAMATA (1980),
KALENIC, KARAMATA & VESELINOVIC
(1980) and PETKOVSKI & TEMKOVA (1981).
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