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A b s t r a c t 
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z o n i s c h a r a c t e r i z e d b y t h e s p o r e s of m a n g r o v e t r e e s . I n t h e 3rd h o r i z o n 
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h o r i z o n . B y t h e c o m b i n a t i o n Camerosporites secatus and Ovalipollis pseu-
doalatus t h e n o r t h e r n b e l t of t h e e q u a t o r i a l K a r n i a n p a l y n o f l o r i s t i c d o 
m a i n i s r e c o g n i z e d . 
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Introduction 

Mežica lead-zinc mine is situateci nor th of the Periadriat ic l ineament in the 
eastern par t of the Northern Karawanken Alps (fig. 1). In the Karnian deposits 
of this region carbonate rocks - limestone and dolomite - prevail. Between the 
carbonates maries, shales and sandstones are interbedded. These clastic rocks 
have played an important role in the genesis of ore as well as in tectonic move
ments. The miners called them "Cardi ta" and/or "Raibler" beds (A. Z o r c , 1955). 

There are three horizons of clastic rocks, recently designated as the 1st, 2nd 
and the 3rd shale. Since the lithology of the 1st, 2nd and the 3rd shale is not 
uniform it is however incorrect to apply the te rm "shale". I. S t r u c i (1971) 
mentioned in the "shales" the following types of rocks: shales, maries, marly 
limestone and sandstone. For this reason in this paper the terms 1st, 2nd, and 
the 3rd shale are changed into the 1st, 2nd and the 3rd clastic horizon. 

Not only in the mining area but also in the Nor thern Karawanken Alps 
as a whole, these horizons are playing an impor tant role in the s t ra t igraphi-
cal subdivision of Karn ian rocks (fig. 2). Because the tectonic setting is ra ther 
complicated the stratigraphical and structural position of individual clastic 
horizons is usually not clear, even when rare micro- or macrofossils occur. 

The problem of the stratigraphical and structural position is well marked 
in exploration boreholes where a small par t of rock is examined. 

In the Mežica mining area there are still many unsolved geological problems. 
For example the clastic horizon bordering the lead-zinc deposit Graben to the 
south has an unknown stratigraphical and tectonic position. The question is 
whether the ore bearing reef limestone occurs in normal or in inverse position, 
and whether it is Cordevolian or Jul ian in age. A reliable answer to this question 
is important for the mining development in this area. 

There are more problems in the southern par t of the Nor thern Karawanken 
Alps where a lagoonal facies of Longobardian and Karnian age passes lateral ly 
into a deeper facies — the Par tnach facies. In the absence of realistic cri teria 
it has always been very difficult to correlate chronostratigraphically both facies. 

Because of the possibilities of palynology in Triassic strat igraphy, we in t ro
duced palynological research as an aid to the solution of geological problems, 
important for the mining development. 

Quantitative palynological analysis 

Palynological research of the three clastic horizons in the Mežica mining area 
includes both qualitative and quanti tat ive analysis. A paper on the qualitative 
analysis is in preparat ion. 

The quant i ta t ive analysis is based on relative frequencies of morphological 
groups of palynomorphs. This method was introduced by H. V i s s c h e r and 
C. J. v a n d e r Z w a n (1981). Histograms, corresponding to each of the clastic 
horizons are presented in fig. 2. The observed range of relative frequencies for 
each morphological group is shown in fig. 3. Additional statistical analysis is in 
progress. However, the information so far available about the quanti tat ive distri
bution of palynomorphs in the three clastic horizons in the Mežica mining area 
is already a sufficient base for their stratigraphical subdivision on a local scale. 



The histograms of fig. 2 represent the most characteristic examples of rela
tive frequencies of morphological groups of palynomorphs found in assemblages 
from each of the three clastic horizons. 

The histograms (N = 5) from the 1st clastic horizon are characterized by the 
bimodal distribution of morphological groups of palynomorphs. The highest peak 
is on the side of the typical hygrophytic elements. The small peak is found on 
the side of xerophytic elements. 

F i g . 1. G e o l o g y (a f ter I. Struci, 1970) a n d l o c a t i o n of t h e p a l y n o l o g i c a l 
s a m p l e s e x a m i n e d i n t h e M e ž i c a m i n e 

SI. 1. G e o l o g i j a (po I. Š t r u c l u , 1970) i n l o k a c i j a p a l i n o l o š k i h v z o r c e v 
v m e ž i š k e m r u d n i k u 

1 U p p e r M i o c e n e b e d s 
Z g o r n j e m i o c e n s k e p l a s t i 

2 M e z o z o i c b e d s 
M e z o z o j s k e p l a s t i 

3 P a l y n o l o g i c a l l y e x a m i n e d a r e a 
P a l i n o l o š k o r a z i s k a n o p o d r o č j e 

4 P a l e o z o i c m i c a s c h i s t , p h y l l i t e a n d g r e e n s c h i s t 
P a l e o z o j s k i s l j u d n i s k r i l a v e c , f i l i t i n z e l e n i s k r i l a v e c 

5 P o r p h y r i t i c d a c i t e 
P o r f i r i t n i d a c i t 

6 T o n a l i t é 
T o n a l i t 

7 D i a b a s e 
D i a b a z 

8 G r a n o d i o r i t e 
G r a n o d i o r i t 

9 E r o s i o n a l u n c o n f o r m i t y 
E r o z i j s k a d i s k o r d a n c a 

10 F a u l t w i t h d o w n t h r o w n s i d e 
P r e l o m z u g r e z n j e n i m k r i l o m 

11 O v e r t h r u s t 
N a r i v 



A M o n o l e t e a c a v a t e s p o r e s 
M o n o l e t n e a k a v a t n e s p o r e 

B T r i l e t e a c a v a t e l a e v i g a t e or a p i c u l a t e s p o r e s 
T r i l e t n e a k a v a t n e l e v i g a t n e i n a p i k u l a t n e s p o r e 

C T r i l e t e a c a v a t e m u r o r n a t e s p o r e s 
T r i l e t n e a k a v a t n e m u r o r n a t n e s p o r e 

D T r i l e t e c i n g u l a t e a n d z o n o t r i l e t e s p o r e s 
T r i l e t n e c i n g u l a t n e i n c o n o t r i l e t n e s p o r e 

E A r a t r i s p o r i t e s g r o u p 
S k u p i n a A r a t r i s p o r i t e s 

F P o r c e l l i s p o r a c o m p l e x 
P o r c e l l i s p o r a k o m p l e k s 

G M o n o s u l c a t e p o l l e n g r a i n s 
M o n o s u l k a t n i p e l o d 

H O v a l i p o l l i s c o m p l e x 
O v a l i p o l l i s k o m p l e k s 

I A l e t e (proto) b i s a c c a t e p o l l e n g r a i n s 
A l e t n i (proto) b i s a k a t n i p e l o d 

J S a m a r o p o l l e n i t e s 
K T a e n i a t e (proto) b i s a c c a t e p o l l e n g r a i n s 

T e n i a t n i (proto) b i s a k a t n i p e l o d 
L T r i a d i s p o r a c o m p l e x 

T r i a d i s p o r a k o m p l e k s 
M V e s i c a t e p o l l e n g r a i n s 

V e z i k a t n i p e l o d 
M фт-oto ì m o n o s a c c a t e p o l l e n g r a i n s 

'•"'^roto) m o n o s a k a t n i p e l o d 

O r i r c u m p o l l i s g r o u p 

C i r c u m p o l l i s s k u p i n a 

U L e i o s p h a e r i d i a 

V M i c r h y s t r i d i u m 

Z D i c t y o t i d i u m 

Y V e r y h a c h i u m 
U V Z Y M i c r o p h y t o p l a n k t o n — A c r i t a r c h s 

M i k r o f i t o p l a n k t o n — a k r i t a r h i 
H y g r o p h i l e e l e m e n t s 
H i g r o f i l n i e l e m e n t i 

A B C D E F G I H I J I K L M N O 
X e r o p h i l e e l e m e n t s 
K s e r o f i l n i e l e m e n t i 

F i g . 2. R e l a t i v e f r e q u e n c y d i s t r i b u t i o n of t h e m o r p h o l o g i c a l g r o u p s of p a l y n o m o r p h s 
f r o m t h r e e c l a s t i c h o r i z o n s in t h e M e ž i c a o r e d e p o s i t ( C o d e of t h e s a m p l e s e x a m i n e d : 

M — 7 / + 5 4 9 , I I / l a n d I I I / l ) . 
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a f t e r J. K u š e j 

SI. 2. P o r a z d e l i t e v r e l a t i v n i h f r e k v e n c m o r f o l o š k i h s k u p i n p a l i n o m o r f iz t r e h k l a s t i č -
n i h h o r i z o n t o v m e ž i š k e g a r u d i š č a ( O z n a k e v z o r c e v : M — 7 / + 549, I I 1 i n I I I / l ) . 
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J. K u š e j u 





The histograms (N = 3) from the 2nd clastic horizon are characterized by 
a third peak represented by the morphological group E (Aratrisporites). The 
prominence of the first and the second peaks varies considerably within indi
vidual assemblages. The peak of morphological group E is always very high. 

The histograms (N = 3) from the 3rd clastic horizon are characterized by 
the absence of a peak on the side of the typical hygrophytic elements. The 
increase of the relative and the absolute frequency of the microphytoplankton 
is a new characteristic of this horizon. 

F i g . 3. R a n g e of v a r i a t i o n of t h e r e l a t i v e f r e q u e n c y for m o r p h o l o g i c a l g r o u p s of p a l y n o m o r p h s 
f r o m t h e c l a s t i c h o r i z o n s a t M e ž i c a 

SI. 3. V a r i a c i j s k e š i r i n e r e l a t i v n e f r e k v e n c e m o r f o l o š k i h s k u p i n p a l i n o m o r f iz k l a s t i č n i h h o r i 
z o n t o v v M e ž i c i 

From the quanti tat ive analysis we may conclude tha t the morphological 
groups of palynomorphs A, B, E, G, M, N, O, V, Z have a constant distributional 
t rend from the 1st through the 2nd to the 3rd clastic horizon (fig. 3). The clear
ness of this t rend is obscured by the range of variat ion of the relative frequency 
for morphological groups from the 2nd clastic horizon (for example morpholo
gical group A) as well as by the range of variat ion of relative frequency of 
morphological group in samples taken just under the top of the 1st clastic hor i 
zon (for example maximum values of the relative frequency of groups M, N, and 
O). We believe tha t this i r regular i ty could well be caused by the unstable- t ransi
tional-conditions in the t ime between deposition of the 1st and the 3rd clastic 
horizon. 

The relative frequency of morphological groups A, B, and G is decreasing 
from the 1st to the 3rd clastic horizon. On the other hand the relative frequency 
of groups M, N, O, V, Z is increasing in the same direction. Strat igraphical 
discrimination between the 1st and the 3rd clastic horizon is possible on the base 
of the relative frequencies of morphologicah groups A, B, N, O, and Z. Additio-



naly we can use the maximum values of the relative frequency of groups G, M, 
V. The 2nd clastic horizon is discriminated from the 1st and the 3rd horizon by 
the value of the relative frequency of the morphological group E. 

Distributional t rends of spores, pollen grains and acritarchs from the 1st 
through the 2nd to the 3rd clastic horizon is shown on a diagram of mean 
values of relative frequencies (fig. 4). The prevailing hygrophytic elements in the 
1st clastic horizon reflect the existence of a fluviatile-deltaic environment and 
we can speculate about a strong influence of this environment on the sedimen
tation of the 1st clastic horizon. Among the hygrophytic elements spores of 
pteridophytes, typical for the coal facies of the Alpine Lunz beds and the Ger
manic "Schilfsandstein" are dominant. The Lunz beds and the "Schilfsand
stein" represent a fluviatile-deltaic coal-bearing facies within an arid climatic 

F i g . 4. D i s t r i b u t i o n t r e n d of s p o r e s , p o l l e n a n d a c r i t a r c h s i n t h e d i r e c t i o n f r o m 
t h e 1st t o w a r d s t h e 3rd c l a s t i c h o r i z o n i n t e r b e d d e d i n t h e l i m e s t o n e a n d 

d o l o m i t e s u c c e s s i o n a t M e ž i c a 

SI. 4. T e n d e n c a v p o r a z d e l i t v i spor , p e l o d a in a k r i t a r h o v o d 1. pro t i 3. k l a s t i č -
n e m u h o r i z o n t u v M e ž i c i 



belt (H. V i s s c h e r & C. J. v a n d e r Z w a r , 1981, 632). A regional arid 
background is evident by the small peak on the side of xerophytic elements. The 
relative frequency of hygrophytic and xerophytic elements in the 2nd clastic 
horizon varies considerably. From the information on fig. 3 one may deduce 
interruptions in the regime of fluviatile-deltaic environment. The peak of the 
xerophytic elements is sometimes ra ther prominent . The absolute frequency of 
xerophytic elements is also increasing. The peak of the Aratrisporites group 
suggests optimal conditions for the flourishing of lycopodiophytic mangrove 
vegetations, a new environment during the t ime of sedimentation of the 2nd 
clastic horizon. 

The hygrophytic elements strongly decrease in the 3rd clastic horizon. Here 
we can always find a large peak on the side of the xerophytic elements. The 
elements of an upland flora and the flora of salt swamps of undoubted or 
presumed coniferalean affinity prevail . Our conclusion is that the fluviatile-
-deltaic regime had disappeared. 

Relative and absolute frequencies of acri tarchs are increasing from the 1st 
through the 2nd to the 3rd clastic horizon (figs. 3, 4). The formgenera Leiosphae-
ridia and Micrhystridium are supposed to have lived in more agitated water 
near the coastline (I. K. L e n t i n & G. L. W i 11 i a m s , 1980, 13; F. L. S t a p -
l i n , 1961, 397). The first-mentioned authors also suggest tha t Leiosphaeridia 
and Micrhystridium characterize the beginning and the end of transgressions, 
the formgenus Veryhachium is not present in the 1st clastic horizon. According 
to A. H o r o w i t z (1975, 75) this formgenus inhabited a more open, shallow 
and quiet mar ine environment. Some palynologists (W. A. B r u g m a n) state 
tha t the formgenus Dictyotidium had the same ecological preference as Very
hachium. According to the distribution of spores, pollen grains and acri tarchs 
in the 1st, 2nd and the 3rd clastic horizon it is supposed tha t the mar ine influ
ence during the time of sedimentation of the 1st clastic horizon was subordinate. 
The mar ine influence was increasing in the 2nd clastic horizon, and completely 
prevails in the 3rd clastic horizon. 

We expect that the research of oxygen and carbon isotope composition of 
the rock and the macrofauna from the three clastic horizons will confirm the 
picture as based on the distribution of spores, pollen grains and acritarchs. 

From the 1st clastic horizon ammonoids are known (A. R a m o v š , 1974, 
128; B. J u r k o v š e k , 1978). Not only the present palynological but also 
sedimentological investigations (M. P u n g a r t n i k et all., in preparation) 
question the autochthonous na ture of this ammonoid biocoenose. 

Palynological assemblages of the three clastic horizons belong to the nor thern 
palynofloras of the wide equatorial palynofloristic domain. These assemblages 
are characterized by the Camerosporites secatus-Ovalipollis pseudoalatus asso
ciation (H. V i s s c h e r & C . J . v a n d e r Z w a n , 1980,629). 

Conclusions 

(1) We can use the distribution of relat ive frequencies of morphological 
groups of palynomorphs for the palynostrat igraphical discrimination of the 
three clastic horizons on a local scale. (2) The possibility of a palynostra t igraphi
cal discrimination may be practically applied with regard to the solution of s t ra-



t igraphical and tectonic problems related to mining geology. (3) Hygrophytic 
elements from the 1st clastic horizon, among which the spores of pteridophytes 
typical for the coal bearing facies of the Lunz beds and the "Schilfsandstein" 
prevail , reflect a fluviatile-deltaic environment. (4) By the frequency distr i
bution of spores, pollen grains, and acri tarchs an decreasing deltaic influence 
and an ever increasing marine influence is indicated from the 1st t rough the 
2nd to the 3rd horizon. (5) A new environment is reflected in the 2nd clastic 
horizon by the flourishing of a mangrove vegetation. (6) The influence of the 
fluviatile-deltaic regime disappears at the end of the 3rd clastic horizon. (7) At 
the t ime of deposition of the 3rd horizon prevail the xerophytic elements of an 
upland flora and the flora of salt swamps with an undoubted or presumed 
coniferalean affinity. (8) There is a question, whether the ammonoids from 
the 1st clastic horizon represent an autochthonous biocoenose. (9) Palynological 
assemblages belong to the nor thern palynofloras of the equatorial domain of 
Ladinian-Karnian times. 
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Kvantitativna palinološka analiza 
julijskih klastičnih kamenin v mežiškem rudišču 

Povzetek 

V mežiškem rudišču se večkrat srečujemo s problemom določitve prave 
geološke lege določenih plasti. Kot pr imer naj navedemo problematiko v zvezi 
z nezanesljivo stratigrafsko uvrstitvijo klastičnega pasu, ki omejuje rudišče 
Graben proti jugu. бе vedno je sporno, ali gre v tem rudišču za normalno lego 
rudonosnega grebenskega apnenca pod klastičnim horizontom, ali za inverzno. 
Možnih je več interpretacij , ni pa potrebno posebej poudarjati , kako pomembna 
je za nadaljnje raziskave strat igrafska uvrst i tev rudonosnega grebenskega 
apnenca. 

Se več problemov se pojavlja v južnih delih severnih Karavank, kjer lagunske 
karbonatne sedimentne kamenine langobardske in cordevolske podstopnje za
menjujejo globokomorski sedimenti par tnaškega faciesa. Kjer so te sedimentne 
kamenine v stiku z julijskimi plastmi, je njihova strat igrafska razmejitev pro
blematična. 

Da bi prispevali k reševanju geološke problematike, smo se lotili kvant i ta
t ivne palinološke analize klastičnih horizontov v krovnini rudonosnega apnenca 
mežiškega rudišča. Pr ipravl ja pa se tudi kval i tat ivna analiza inventarja (B. J e 
len & J. Kušej neobjavljeno poročilo). 

Uporabljena kvant i ta t ivna metoda temelji na določevanju relat ivnih frek
venc morfoloških skupin palinomorf. Metodo sta uvedla H. V i s s c h e r in 



C. J. v a n d e r Z w a n . Ustrezni histogram je za vsak klastični horizont p r i 
kazan na si. 2. Variacijska širina vrednosti relat ivne frekvence posameznih 
morfoloških skupin palinomorf pa je dana na si. 3. Statistična analiza je še v 
delu. Toda že sedanja stopnja poznavanja kvant i ta t ivne porazdelitve palinomorf 
v t reh horizontih klastičnih kamenin mežiškega rudišča je omogočila njihovo 
razlikovanje na lokalnem nivoju tudi v primerih, ko njihov stratigrafski položaj 
ni bil določen. 

Na si. 2 vidimo histograme, ki kažejo značilno porazdelitev morfoloških 
skupin palinomorf v klastičnih horizontih julijske podstopnje na območju 
mežiškega rudišča. 

Za histograme 1. klastičnega horizonta (N = 5) sta značilna dva viška; prvi, 
večji, na s trani tipičnih higrofitnih elementov in drugi, manjši, na s trani t ipič
nih kserofitnih elementov. 

V histogramih 2. klastičnega horizonta (N = 3) se pojavi še tretji višek. 
Velikosti prvega in drugega viška sta lahko zelo razli.čni. Tretji, ki ga da 
morfološka skupina E, je vedno visok. 

Za histograme 3. klastičnega horizonta (N = 3) je značilno, da nimajo več 
viška tipičnih higrofitnih elementov. Dvig relat ivne frekvence mikrofi toplank-
tona je naslednja značilnost 3. klastičnega horizonta. 

Kvant i ta t ivna analiza je pokazala, da imajo morfološke skupine palinomorf 
A, B, E, G, M, N, O, V, Z stalno porazdelitveno tendenco, ki je vidna iz zbirnega 
diagrama variacijskih širin na si. 3. Razločnost porazdelitvene tendence v smeri 
od 1. proti 3. klast ičnemu horizontu motijo variacijske širine relat ivne frek
vence morfoloških skupin v 2. klastičnem horizontu (npr. morfološka skupina 
A 2. klastičnega horizonta) in relat ivne frekvence morfoloških skupin tik pod 
krovnino 1. klastičnega horizonta (npr. maks imalne vrednosti morfoloških sku
pin M, N, O). Motnje so verjetno posledica nestabilnih — prehodnih — razmer 
v dobi med 1. in 3. klastičnim horizontom. Za morfološke skupine A, B, G je 
značilno upadanje relat ivne frekvence od 1. prot i 3. klastičnemu horizontu, 
medtem ko relat ivna frekvenca morfoloških skupin M, N, O, V, Z v isti smeri 
narašča. 

1. in 3. klastični horizont se ločita med seboj po relat ivnih frekvencah mor
foloških skupin A, B, N, O in Z. Dodatno so uporabne tudi visoke vrednosti 
relat ivnih frekvenc G, M in V. Drugi klastični horizont se loči od prvega in 
tretjega po vrednosti relat ivne frekvence morfološke skupine E. 

Porazdelitveno težnjo spor, peloda in akr i tarhov od 1. proti 3. klast ičnemu 
horizontu kaže diagram srednjih vrednosti njihove relat ivne frekvence na 
si. 4. 

V prevladovanju higrofitnih elementov v 1. klastičnem horizontu se odraža 
močan vpliv fluviatilno-deltnega okolja na sedimentacijo. Med elementi p r e 
vladujejo spore pteridofitov, tipične za premogov facies, npr. za lunškega ali 
schilfsandsteinskega, ki sta fluviatilna faciesa aridnega klimatskega pasu 
(H. V i s s c h e r & C. J. v a n d e r Z w a n , 1981, 632). V manjšem višku na 
s trani kserofitnih elementov in v njihovi majhni absolutni frekvenci se odra
ža vpliv aridnega zaledja. 

Vrednosti relat ivne frekvence higrofitnih in kserofitnih elementov v drugem 
horizontu so zelo različne. Slika 3 kaže, da je v času njegove sedimentacije 
ponehaval vpliv fluviatilno-deltnega okolja. Zato se višek na s t rani kserofitnih 



elementov poveča, na levi pa zmanjša. Poveča se tudi absolutna frekvenca ksero-
fitnih elementov. Veliki višek skupine Aratrisporites, t j . spor likopodofitov, 
tvorcev vegetacije mangrova, kaže na optimalno okolje za njihov razcvet, torej 
na novo okolje. 

Higrofitni elementi so popolnoma nazadovali v času sedimentacije 3. klastič-
nega horizonta. Veliki višek se preseli na s t ran kserofitnih elementov. Prevladu
jejo elementi kopenske flore in flore slanih močvirij , ki bi mogli pr ipadat i 
iglavcem. Vpliv fluviatilno-deltnega okolja na sedimentacije je prenehal . 

Relat ivna in absolutna frekvenca akr i ta rhov naraščata od prvega proti t re t 
jemu horizontu (si. 3 i n 4). Oblikovna rodova Leiosphaeridia in Micrhystridium 
sta značilna za energijsko razgibani priobalni pas i n naj b i označevala začetek 
in konec transgresije (J . K . L e n t i n & G. L . W i l l i a m s , 1980,13; F . L . 
S t a p 1 i n, 1961, 397). Oblikovni rod Veryhachium v 1. horizontu ne nastopa. 
Veryhachium je značilen za bolj odprto plitvo mirno morsko okolje ( A . H o r o -
w i t z , 1975, 75). Nekater i raziskovalci so mišljenja, da je imel oblikovni rod 
Dictyotidium podobno ekološko preferenco (W. A . B r u g m a n , v razgovoru). 
Na podlagi porazdelitve spor, peloda in akr i ta rhov predpostavljamo, da je bil 
morski vpliv v času sedimentacije prvega klastičnega horizonta neznaten. 
Porastel je v drugem in je bil najmočnejši v t ret jem horizontu. 

V 1. klastičnem horizontu so našli amonite ( A . R a m o v š , 1974, 128; 
B. J u r k o v š e k , 1978). Vendar palinološko-facialne in sedimentološke 
( P u n g a r t n i k et all., v pr ipravi za tisk) raziskave nasprotujejo možnosti 
obstoja avtohtone amonitne biocenoze v 1. klastičnem horizontu. 

Združba peloda v julijskih klastičnih horizontih mežiškega rudišča pr ipada 
severnemu pasu širokega ekvatorialnega palinoflorističnega področja karni jske 
dobe, ki ga karakter iz i ra palinoflora Camerosporites secatus-Ovalipollis pseudo
alatus. Na jugu meji na osrednji pas mešane palinoflore z elementi severnega 
in južnega ekvatorialnega pasu Camerosporites secatus-Ovalipollis pseudoalatus-
- Samar opollenites speciosus, ki se razteza čez južno in zahodno obrobje Paleo-
tet ide (H. V i s s c h e r & C. J . v a n d e r Z w a n , 1981, 629). 
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P l a t e 1 — T a b l a 1 

1. L e s c h i k i s p o r i s a d u n c u s ( m o r p h . gr. A) X 600 
2. A u l i s p o r i t e s a s t i g m o s u s ( m o r p h . gr . B) X 600 
3. R o g a l s k a i s p o r i t e s c i c a t r i c o s u s ( m o r p h . gr. C) X 900 
4. C a m e r o z o n o s p o r i t e s r u d i s ( m o r p h . gr . D) X 600 
5. A r a t r i s p o r i t e s sp . ( m o r p h . gr. E) X 600 
6. P o r c e l l i s p o r a sp . ( m o r p h . gr . F) X 600 
7. C y c a d o p i t e s sp . ( m o r p h . gr. G) X 900 
8. O v a l i p o l l i s p s e u d o a l a t u s ( m o r p h . gr . H) X 600 

m o r p h . gr. = m o r p h o l o g i c a l g r o u p — m o r f o l o š k a s k u p i n a 
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P l a t e 2 — T a b l a 2 

1 A l e t e (proto) b i s a c c a t e p o l l e n g r a i n ( m o r p h . gr . I) X 600 
A l e t n i (proto) b i s a k a t n i p e l o d 

2 L u n a t i s p o r i t e s a c u t u s / n o v i a u l e n s i s ( m o r p h . gr . K) X 600 
3 E n z o n a l a s p o r i t e s v i g e n s ( m o r p h . gr . M) X 600 
4 P a t i n a s p o r i t e s d e n s u s ( m o r p h . gr . N) X 600 
5 P a r a c i r c u l i n a m a l j a w k i n a e ( m o r p h . gr . O) X 600 
6 L e i o s p h a e r i d i a sp . ( m o r p h . gr . U) X 600 
7 M i c r h y s t r i d i u m sp . ( m o r p h . gr. V) X 600 
8 V e r y h a c h i u m sp . ( m o r p h . gr . Y) X 900 
9 D i c t y o t i d i u m t e n u i o r n a t u m ( m o r p h . gr . Z) X 600 

m o r p h . gr . = m o r p h o l o g i c a l g r o u p — m o r f o l o š k a s k u p i n a 






