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Abstract. A veiny mincral association consisting of quartz, chalcedony, carbonates, chlorite and
an organic mineral resembling asphalt was found in a melaphyre quarry (Rotliegendes) at Sokotowiec.
Detailed studies (elementary analysis, chromatography. determination of bitumens, carbonates and n2-al-
kanes, IR spectroscopic analysis. fusibility and CS,-solubility tests, reflectance measurements) have
shown that the organic mineral can be assigned to pyrobitumens of the epi-impsonite series (acc. to the
combined classification of Jacob-Abraham). It is therefore a moderately altered pyrobitumen whose pa-
rent substance was presumably bitumens originating from the s.c. pyroschist horizon from Swierzawa
(Lower Rotliegendes). which is older than the melaphyre. Similar mineral associations have been repor-
ted from the Intrasudetic synclinorium.

INTRODUCTION

A singular mineral association was found in the vein zone with a N-S strike and a
vertical dip of an abandoned melaphyre quarry situated S of the village of Sokoto-
wiec near Swierzawa (Fig. 1). The association consists of quartz, carbonates and an
organic mineral determined macroscopically as asphalt (Sylwestrzak 1979).

GEOLOGICAL SETTING

An oval melaphyre stock about 250 m in diameter penctrates through Lower
Rotliegendes rocks within the tectonic trough of Swierzawa. This melaphyre, toget-
her with other basic vulcanites in its neighbourhood. is assigned to igneous rocks of
the eruptive horizon II of the Rotliegendes ( Koztowski, Parachoniak 1967). In view
of certain deviations from the norm, the cited authors think it conceivable that the
dark volcanic rock occurring in the quarry is a Tertiary basalt, yet this view seems to
be hardly acceptable. : : i

Mineralization within the zone has the form of veins and impregnations. I'he ca-
taclasis zone of melaphyre is about 70 cmin width, with individual veinlets being not
more than 5 cm thick and continuous over a small length (1-1 .5 m). Asphaltconcen-
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trations occur in the central parts of veinlets and in the enclosing altered melaphyre.
Asphalt veinlets attain a thickness of 2 cm.

Melaphyre has a porphyritic texture. Scarce pseudomorphs after olivine phenoc-
rysts are embedded in the groundmass showing an intersertal texture. The principal
rock components are basic plagioclases (labradorite) with a lamellar habit. Some la-
mellae can be up to 0.5 mm in length but are generally much smaller (0.1-0.2 mm)
Between the feldspar lamellae are embedded relics of augite grains and fine-aggre-.
gate chloritic groundmass. In the parts of the rock subject to augitization, augite has
decomposed into chlorite and nodules of ore minerals. Pseudomorphs after olivine
phenocrysts also show dependence on the degree of alteration. In poorly altered me-
laphyre they are filled up with a greenish flaky chlorite mineral showing weak pleo-
chroism and normal interference colours that rarely pass into a blue subnormal colo-
ur. In the intensely altered rock, pseudomorphs are filled up with carbonate mine-
rals. Devitrified glass of a greenish colour appears in small amounts.
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I'he pontcnl of chalccdony in the rock increases in the direction of veinlets, ac-
companied by the growth of its crystals. As a result of this, there form parts of the
rock which, viewed under the microscope, look like typical chalcedonite made up of
spherical-radial interfingering aggregates. Occasionally zones of growth are visible.
The phenomenon of “*chalcedony cross™ is pronounced. In the spaces between chal-
cedony crystals a low-birefringent substance and fine-aggregate carbonates have
been noted. In some places chalcedony has undergone recrystallization, passing into
quartz. In the central parts of veinlets quartz druses grow from both sides towards
free spaces. Juartz crystallizing in this way does not show the presence of chalcedony
relics, while successive zones of growth are visible on crystals growing in fissures, di-
splaying the characteristic “‘fortress’” image when viewed under the microscope.

Asphalt occurs in veinlets and in impregnation zones in several distinctive forms:

|. The filling of free spaces between automorphic quartz and calcite crystals gro-
wing from both sides in the central parts of veinlets. These concentrations attain a
thickness of 20 mm.

2. Irregular nest-like concentrations up to 20 mm in thickness round veinlets in
the altered rock. They have a character of impregnations and contact directly with
the rock in the absence of other vein minerals.

3. The nest-like filling of small interstices within chalcedony and quartz.

4. Thin laminae on the surface of quartz grains, and in the case of grains exhibi-
ting growth zones, lying on these zones, thus accentuating the successive growth sta-
ges of this mineral.

5. Nodular concentrations on the cleavage planes and fracture cracks of calcite,
sometimes accentuating the banded structure.

6. Fine drop-like concentrations showing feathery arrangement within spheri-
cal-radial chalcedony crystals.

7. The filling of the central parts of spherical and reniform chlorite aggregates
and encrustations on such aggregates.

The characteristic forms of occurrence of asphalt are shown on photographs 1-4.

All these forms are usually coexistent. The lack of clear-cut succession in the
formation of non-hydrocarbonaceous components of mineralization indicates that
this sequence was probably affected by insignificant changes in conditions.

EXPERIMENTAL AND RESULTS

General description
The asphaltic substance, de
res, is black in colour with pite
with a characteristic conchoidal fracture. Its M
cult to determine because of friability. Density d = 1.305 g/cyn3 (the mean of three
pycnometric determinations). The substance readily ignites in a candle flame and

burns after being removed from the flame, giving off a strong peculiar smell. An

X-ray diffraction pattern has revealed that the substance studied is wholly amorp-
hous. The presence of quartz and calcite reflections in the car_efully.separat.ed
material shows that ash content is affected to a certain extent by impurities which
cannot be removed mechanically.

In order to obtain more definit
tailed investigations.

fined as asphalt on the basis of its macroscopic featu-

hy lustre, friable, completely opaque in thin section,
ohs hardness is about 2.5 but is diffi-

e data, the organic substance was subjected to de-

rocarbons

Determination of bitumens and hyd /
form extract in Soxhlet apparatus.

Bitumens were determined by weight in chloro
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Extraction was carried on until luminiscence disappeared. The content of hydrocar-
bons and their composition were determined by the method of column chromato-

graphy. The results are listed in Table 1.

(Falbilic]
The content of bitumens and hydrocarbons
Organic substances Content (wt.%)

Bitumens (chloroform extract) 11.05
Hydrocarbons in bitumens 2589
Hydrocarbons in the sample 2.82
Saturated hydrocarbons 56.0
Aromatic hydrocarbons 44.0
Hydrocarbons in total bitumens 14.28
N-alkanes (n-paraffin hydrocarbons)

from C,; and C,4 0.6

Determination of n-alkanes

To determine the content and composition of n-alkanes, gas-liquid chromato-
graphy was used under the following experimental conditions: instrument — Chrom
4; column length 3 m; @ 3 mm; filling — solid phase: 80/100-mesh Gas-Chrom P, li-
quid phase: SE 52 silicone; programme — isothermal run at S0°C for 30 min., then a
nise in temperature from 110-300°C at a heating rate of 3°C/min. and holding at
300°C for about 20 min.; carrier gas — argon; flame-ionization detector.

The results of chromatographic analysis are given in Table 2.

ratbil'e 72
The results of chromatographic analysis of n-alkanes

(ol 1.2

G 0.9 +0.01 (GO0 Y07, Chy o A7 +0.03
@5 24 +0.01 Cys  11.8  £0.07 (&) 3.8 +0.02
Cao 4.1 +0.02 Cle DS ()06 Cs, 2 +0.02
Cyy 4.6 +0.03 Cy; 101 £0.06 Coy Il.5) +0.01
G, 6.8 +0.04 Cas e () ()5) €y i3} +0.01
Ci: 9.7 =0 |5 - el T € (e

From the values obtained the transformation index of hydrocarbons, CPI, was
calculated. It is: i :

SIET
CPRJ = i
48.4 Y
10.1+6.6
2551 08

The value of CPI 1.07
substance.
The distribution curve of n-alkanes (Fig. 2. plots
I Lt S ZaplofseE
n-Cys. This testifies to the terrigenic ori 2 -
shape of the curve confirms the mediu

~1.08 points to a low degree of transformation of the initial

, 2) reaches a maximum at
gin of the substance, whereas the irregular
m degree of transformation.

Elementary analysis
WithE;e\zq:Stte:)ry E:gl){sxs of the untreated sample and its chloroform extract was made
Obtaining data on the content of basic components forming the mole-
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cular structure of the substance studied, as well as on the degree of its oxidation, hy-
drogenation and condensation of rings.

Chemical composition was determined with a Carlo-Erba 1102 analyser wor-
king on the principle of gas chromatography. The percentage of three basic compo-
nents — carbon, hydrogen and nitrogen — was determmeq adopting the following pro-
cedure. Organic substance was burnt in a tube filled with copper oxide in the pre-
sence of catalyst (V,Os) in oxygen stream. Carbon dioxide, water and nitrogen
oxide formed as a result of the process. The mixture of these products was passed
through a tube filled with reduced copper onto a chromatographic column, where
separation into N,, CO, and H, O took place. The results are presented in Table 3.

T T )

35 n-C (plot 2) of n-paraffin hydrocarbons

l,, I S Fig. 2. The content (plot /) and distribution
25880

Table 3
Elementary analysis of the asphaltic substance from Sokotowiec
(C, H N O+S ash
Substance C/H
wt. %

RS | bl

Untreated substance 79,841 ¥l 1.5 1215 9
Extracted substance 81.9. 7.0 li2 9.9 9.0 I;Z
Chloroform extract 73,6, .. 9.9 0.4 l:&.l - l()AZ

Asphaltenes in the sample 2N 1.1 19.1 = .
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The content of carbon and hydrogen was recalculated to free components to eli-

minate the effect of mineral matter. :
The results of elementary analysis indicate that the substance under study is po-

orly oxidized, being the residue after petroleum migration.

IR spectroscopic analysis

The infrared spectrum of the asphaltic substance separated from the rock was re-
corded between 700 and 3600 cm™ ' with a Zeiss UR-10 spectrometer. The sample
was in the form of KBr disc and the instruments settings used were: slit 4, recording
speed 150 cm™'/min., recording time 32s., recording scale 4 mm/100 cm™ ", amplifi-
cation 5—6. band breadth 2. time constant 2. A sodium chloride prism was used in the
range 700-2500 cm™ " and a lithium chloride prism in the range 2600-3600 cm™".
The spectrum obtained is presented in Fig. 3.
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Fig. 3. Infrared absorption after extraction with ether

The following structural elements play a significant part in the spectrum:
: ﬁ1 )ﬁsaturaled hydrosa}lrbons, 1.e. CH, and CHj; groups, gisplaying CI;JZ absorption
at _:)_6 and 1490 cm™" and CH; absorption close to 2960 and 1400 cm™ '
-) aromatic hydrocarbons giving rise to the absorption at 1600 cm™" and at
3000-3100 cm™" in the case of polycyclic aromatic compounds; :
3) ce{arbonyl compounds responsible for the absorption ban(i at 1700 cm™';
Ir{frcaarret()jogyl compounds displaying absorption between 3300 and 3500 em™ .
res l s;c)iect(oscop1c analysis h.as revealed that the saturated structures present
¢ sample dominate over aromatic ones. The strong absorption in the region cha-

racteristic of carbonyl gr indicati idati
el ol ylgroups may be indicative of secondary oxidation of the asphal-
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CLASSIFICATION CRITERIA

Some ch_aracten'stic chemical and physical properties, assumed to be the essential
parameters in the classification scheme of Abraham (1960), serve to determine the
degree of transformation of asphaltic substances. The most important features of
asphalts and asphaltic pyrobitumens are their fusibility and solubility in carbon disul-
phide. Asphalts are readily soluble in CS, (gilsonite dissolves in 99-100%, graha-
mite in 90-100%, taking pure mineral as a basis) and fusible. Asphaltic pyrobitu-
mens, which represent the last stage of diagenesis, are completely infusible and very
sparingly soluble in CS, (wurtzilite 5-10%, albertite 2—10%, impsonite 6 to trace
parts of %).

~ The substance studied does not melt at 800°C and its solubility is 4%, so accor-
ding to Abraham’s criteria, it is to be assigned to pyrobitumens.

Jacob (1967) assumed the reflectance of a substance to be the main indicator of
the degree of diagenesis. Apart from fusibility, he established the boundary between
asphaltites and pyrobitumens every 0.5% Rm. Accordingly, asphaltic pyrobitumens
were divided into:

epi-impsonites 0.5 —2% Rm
meso-impsonites 2.0 —3.5% Rm
kata-impsonites > 3.5% Rm

Reflectance measurements of the untreated asphaltic substance from Sokotowiec
and a sample extracted with chloroform gave the following values:
Untreated sample: Ry = 0.64%, S = 0.004, modal value R = 0.66%.
Extracted sample: Ry = 0.70%, S = 0.02, modal value R = 0.71%.

The graphical illustration of measurements is presented in Figure 4.

The rank of the substance studied corresponds to the stage of high-volatile coals
in Jacob’s classification.

The best effects from the geological and technological point of view are obtained
from the combination of the classification schemes of Abraham and Jacob, illustra-
ted by the reflectance vs. CS, solubility plot (Fig. 5). On the plot, the point corre-
sponding to the asphaltic substance from Sokotowiec is also within the field of epi-
-impsonites, and this confirms the earlier conclusions.

COMPARISONS AND CONCLUSIONS

The coexistence of asphaltic and mineral substances in veins and geode fillings
has been noted on frequent occasions. An example of thisis the occurrence of asphalt
veins in the Cretaceous sediments near Rabka (Flysch Carpathians), in which are
embedded automorphic, bilaterally developed short-columnar quartz crystals.
A part of these crystals (Easzkiewicz 1960) contain inclusions of asphaltic substance,
which testifies to the simultaneous geochemical mobility of the organic and mineral
components of mineralization. : .

The occurrence of asphaltic substances in veins crosscutting the Mesozoic sedi-
mentary rocks of SE Turkey was the object of detailed studies (Leblgﬁchr}er 1964).
The studies showed that asphaltic substances, originating from black bituminous sha-
les, were subject to transformation while migrating through tension fissures associa-
ted with overthrusts and anticlinal axes. This gave rise to compounds that may be as-
signed to asphaltites and asphaltic pyrobitumens. S

The occurrence of asphaltic substance in veins crosscutting basic igneous rocks
has also been reported from several localities. For example, coaly substance defined
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Fig. 4. Reflectance bar chars of organic substance
a — Untreated sample. h — Sample extracted with chloroform

as “anthracite” has been found to occur in the Lahn-Dill Devonian haematite iro‘n
ores associated with diabases. This coal, showing close macro- and microscopic simi-
larity to bright coal varieties of the highest rank and to anthracite, has a high content
of volatile components indicating that itis the product of transformation of the Pala-
eozoic petroleum (Harder 1954, Ramdohr 1950).

In the Devonian amygdaloidal diabases of Harz (**Oberharzer Diabaszug™) W of
Lerbach there occur veinlets up to 6 cm in thickness, filled up with quartz, carbona-
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tes, a small amount of haematite and a coaly substance resembling anthracite. Stu-
dies have shown that the organic substance consists mainly of paraffin hydrocarbons
from C,3H,g to C,, Hy, with the characteristic double prevalence of even over odd
hydrocarbons and C14Hj3¢, Ci4 Hs4 and C,gH,4 compounds being dominant, and also
of aromatic hydrocarbons (phenanthrene or anthracene). Isotopic investigation has
revealed that the coaly substance is of organic origin (Koritnig et al. 1970).

_ Organic origin has also been advanced for the paraffin organic substance occur-
ring in quartz—calcite—saponite fillings of geodes and amygdales in the basalts of the
castern part of the Gobi Desert. Since silica coexisting with the organic substance
cannot be genetically connected with basic magma, and since silicic and bituminous
rocks occur among the enclosing rocks, it has been assumed that sedimentary rocks
are the source of bituminous substances (Minskij, Korolev 1961).

The occurrence of asphaltic substance — pyrobitumen in the Sokotowiec mela-
phyreisnot the firstreport of mineralization of this type from the Sudetes. In the mid-
dle of the last century, solid hydrocarbons were noted in cracks 0.5—1.5 cm wide and
in fissures of agates and amethysts filling up geodes in the amygdaloidal melaphyre at
Rudawa near Nowa Ruda. The substance from Rudawa was described as black,
bright, with a conchoidal fracture, burning with a large bright flame (Diicker 1869).
The same author also described black asphalt with a conchoidal fracture, filling up
fissures in melaphyre from Ratno near Ktodzko. Thin asphalt veinlets filling up frac-
tures in the Rotliegendes bituminous shales were reported from the same locality
(Fiedler 1863).

The nature of the pyrobitumen from Sokotowiec and its mode of occurrence
indicate that the source of asphaltic substance in this case should also be sought
in sedimentary rocks. The parent rocks could have been the lower and upper
pyroschists from Swierzawa (horizons I and II of Rotliegendes Anthracosia
shales). From a comparison with other occurrences of similar mineral associations
it appears that epi-impsonite of the pyrobitumen series from Sokotowiec represents
medium-grade metamorphism of bitumens. Of the cited examples the Tertiary
asphaltites from Rabka, post-Cretaceous bitumens from the Gobi basalts, and
the Triassic-Cretaceous asphaltites and asphaltic pyrobitumens of eastern Turkey
show a lower grade of metamorphism. The coaly substance from the Harz De-
vonian diabases and the Lahn-Dill iron ores exhibits a higher grade of metamor-
phism. Generally speaking, the metamorphism of asphalts in the discussed mine-
ralization occurrences may depend on their geologic age. It seems certain, however,
that this relationship is not direct.

Itis feasible that the evolution of organic substance depends to a larger extent on
the environment than on the parent material, and the determination of primary sub-
stances does not seem possible.
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Translated by H. Kisielewska

REEREIRSEINIGIELS

ABRAHAM H., 1960: Asphalts and allied substances. Vol. I, D. van Nostrand Co., New York.

DUCKER von, 1869: An Herrn Eck. Fester Kohlenwasserstoff im Melaphyrenmandelstein bei Neuro-
de. Z. Dtsch.Geol.Ges. Bd 21. :

FIEDLER H., 1863: Die Mineralien Schlesiens mit Bericksichtigung der angrenzenden Lander. Breslau.

HARDER H., 1954: Beitrag zur Petrographie und Genese der Hamatiterze des Lahn-Dill-Gebietes. He-
idelberger Beitrage zur Mineralogie und Petrographie . Bd 4, 54-66.

61



JACOB H.. 1967: Petrologie von Asphaltiten und asphaltischen Py robitumina. Erdol und Kohle, Vol. 20,

“‘ 3 ’ q 3 3
\‘()Rl'l{;\.ll\(‘y)ﬁ.\‘.fg(l’).l'l‘[{l.l_ER-FRlEI)MANN Margot, HOEFS J., 1970: “Kohlige Substanz” aus dem
Oberharzer Diabaszug bei Lerbach. Neues Jb. R A'I‘I'/l(’l'lllt)gl(’, Muuul.\’/l(j/l(_',_ 3377« 4_ s
{OZELOWSKI S., PARACHONIAK W., 1967: Wulkanizm permski w depresji potnocnosudeckie).
race Muzeum Ziemi, Ol =2/l i %
ma-\1'~éfi‘{‘_\vﬁ'éi‘f{.’?.f{i{'ﬁio'w' F.l. \’l&'()l{F M.. 1972: Asphaltic substances in Southeastern Turkey. The
"~ AAPG Bulletin, vol. 56, 10, 1939-1964. iE1
i \\/\}l}\’;(ll([;“”\” ’; 960: Rzekomo pirogeniczne kwarce. Kwart. Geol., Vol. 4, 3, 585-593.
[MINSKJ N.A., KOROLEV U.M.] MWUHCKWUM H.A., KOPOMEB (0.M., 1961: Accounauma 61Ty M-
HO3HOrO BELECTBA C KBaPLEM, CarlOHUTOM U KanbUMTOM B MHTDY3UBHbIX 6azanbrax. 3an.
Beec. Mun. O6w. Cep, 2, Bbin. 4. Van. AH CCCP. Mocxaa—ﬂeHMHrpau., !
RAMDOHR P.. 1950: Die Erzmineralien und ihre Verwachsungen. Akademie Verlag. Berlin.
SYLWESTRZAK H.. 1979: Mineralizacja asfaltowa w melafirze z Sokotowca k/Swierzawy. Prz. Geol.,

5, 279-280.

Barbara KAZIMIERSKA, Hubert SYLWESTRZAK

EPI-IMPSONIT, PRODUKT PRZEOBRAZENIA SUBSTANCII
BITUMICZNEJ Z MELAFIRU SOKOLOWCA KOLO SWIERZAWY

St SZicZzentite

W pracy opisano ciekawa parageneze mineraldw wystgpujaca w nieczynnym
tomie melafiru potozonym na S od wsi Sokotowiec k/Swierzawy (Sylwestrzak 1979).
Melafir ten jest zaliczany do utworow wylewnych 2-go pigtra eruptywnego czerwo-
nego spagowca. W obrebie zytowego zespotu mineralnego wyrdzniono kwarc, chal-
cedon, weglany, chloryt oraz minerat organiczny o wygladzie asfaltu.

Mineralizacja ma charakter zylowy i impregnacyjny. Strefa kataklazy melafiru
ma szerokosé okoto 70 cm, a poszczegolne zytki w jej obrgbie nie przekraczaja S cm
grubosci i zachowuja ciggtosé na niewielkiej diugosci (do 1,5 m).

Skupienia asfaltu wystepuja w Srodkowych partiach zylek oraz w otaczajacym
przeobrazonym melafirze, osiagajac grubos¢ do 2 cm. Charakterystyczne formy wy-
stepowania asfaltu przedstawiono na fot. 1-4.

Substancja asfaltowa ma barwe czarng, potysk smolisty, przetam muszlowy,
jest krucha, nieprzezroczysta, twardos¢ jej wynosi 2,5 w skali Mohsa, gestos¢
d = 1,305 g/cm?, pali sie w plomieniu Swiecy; badania w rentgenowskim prepa-
racie proszkowym wykazaty zupetng bezpostaciowosc.

Dla blizszej charak terystyki substancji asfaltowej zastosowano badania szczego-
towe jak: analiza elementarna (tab. 3), chromatograficzne oznaczenie ilosci i sktadu
weglowodorow (tabl. 1), n-alkanow (tab. 2), analizg spek trofotometryczng w pod-
czerwieni (fig. 3). Jako glowne kryteriaklasyfikacyjne przyjgto refleksyjnosc (fig. 4),
topliwosc i rozpuszczalnosc w CS, (fig. 5) wedtug Abrahama (1960) i Jacoba (1967).

Badania wykazaly, ze mineral organiczny nalezy zaliczy¢ do pirobituminéw
z grupy epi-impsonitu. Jest to zatem srednio przeobrazony pirobitumin, dla ktérego
matcn‘a{cm wyjsciowym mogly by¢ substancje bitumiczne starszych od melafiru
utworow tzw. poziomu tupkow palnych ze Swicrzawy zaliczane do dolnego czerwo-

nego spagowca.
kSZ)l’jl:::)I](l:;il’lzilUSl:)t()JSt\f'l::J:‘1;()(t)}:\’};'”z:‘((:)ZdnCJ .Zfi‘,”“.f’ jest prawdopodobnie w znacznie wig-
R $ _0w1‘.s‘ aniz Qd .r'natcrl'ai.u wyjsciowego i okreslenie
are subs JI pierwotnych nie wydaje sic mozliwe.

62

OBJASNIENIA FIGUR

Fig. |. Lokalizacja tomu melafiru z mineralizacja asfaltowa
I — dolny paleozoik, 2 — skaly osadowe permu, 3 — melafiry permu, 4 — porfiry permu, 5 — kreda i utwory miodsze.
Fig. 2. Zawarto$¢ (wykres /) i dystrybucja (wykres 2) weglowodoréw n-parafinowych
Fig. 3. Absorpcja w podczerwieni po wytraceniu eterem
Fig. 4. Histogramy refleksyjnosci substancji organiczne;j
a — probka nieekstrahowana, b — probka ekstrahowana chloroformem
Fig. 5. Diagram diagenezy substancji asfaltowej wg Jacoba—Abrahama

OBJASNIENIA FOTOGRAFII

Rotl® S::u'pie:(i)a asfaltu (czarny) wspotwystgpujace z chlorytem (ciemnoszary), 1 nikol, powigkszenie
okoto 40x

Fot. 2. Nieregularna zytka asfaltu (czarny) wspotwystepujacego z chlorytem (ciemnoszary) w obrgbie
chalcedonu (jasny), takze drobne wprysnigcia asfaltu w chalcedonie oraz kropelkowe wydzielenia
na granicy ziarn weglanoéw (wyrazne zarysy, silniejszy relief), 1 nikol, powigkszenie okoto 40x

Fot. 3. Pierzaste utozenie wrostkow asfaltu w sferolitach chalcedonu, 1 nikol, powigkszenie okoto 50x

Fot. 4. Kropelkowe wydzielenia asfaltu na strefach wzrostu duzego krysztatu kwarcu, nikole czgsciowo x.
powigkszenie okoto 40x

Bap6apa KASUMEPCKA, Xy6epm CU/ILBECTIUAK

3ANU-UMNCOHUT, NPOAYKT NMPEOBPA3OBAHUA BUTYMWUYHOTIO
BEWECTBA U3 MEJTAOUPA COKOJIOBLA BO3JIE CBEXXABbI -

Pesome

B paboTe onncaH MHTEPECHbIV NapareHe3nc MMHepanos, MeoLWKnii MecTo
B CTapOM KaMHeNnoMHe Menadupa, pacnonoXeHHo K tory ot cena Cokonosew
Boane Ceexkasbl (CunbeecTwak, 1979). 3rotT Menadbup npuyncnaeTca k apdy-
3VBHbIM 06pa30BaHUAM 2-r0 3pPYNTUBHOTO ApYca KPacHOTO NEXeHA. B mu-
HepanbHOM KOMIMMEKCE >XWUN BbIAENATCA: KBapu, XanueAoH, kapboHaTbl,
X/IOPUT, @ TaK)Ke OPraHUYeCcKnii MUHEpan NoOXoXuin Ha acdanbt. MnHepanu-
3alIMA HOCWT >KUITbHBINA U BKpanneHHbI xapakTep. 30Ha KkaTaknasa menadupa
nmeeT B WMPUHy okono 70 cm, a OTAENbHbIE MPOXNIKA B Helt He NpesbilatoT 5
CM MO MOLLHOCTM M XapaKTEPNU3YIOTCA HENPEPBIBHOCTbIO HAa HEGONbLIOW NPOT-
sxeHHocTn (ao 1,5 m).

CkonneHuns acdanbTa HabnoAAKOTCA B LEHTPanbHbIX NaPTUAX NPOXNIIKOB
1 B o6bpamnAloLWem nx npeobpazoBaHHOM menadupe, AocTUras 2 cM MoLl-
HocTu. XapakTtepHble popMbl NPOABNEHNA accanbTa NpeAcTaBneHbl Ha hoTo-
rpadpuax 1-4. 5

AcchanbTHOE BELWEeCTBO MMEET YePHYH0 OKPacKy, CMOJIUCTbLIN 6neck, paKo-
BUHHBIA M3NOM, XpynKoe, Henpo3payHoe, TBEPAOCTb €ro no wkane Mooca
cocrasnaet 2,5, nnotHoctb d = 1,305 [/cm®, ropwT B NNamMeHu CBEYN; PEHTre-
HOBCKME MNOPOLWKOrpamMmMbl NoKasanu ero noHyto aMOopdHOCTb.

[ns 6onee AeTanbHON XapaKTePUCTUKN acdanbToBOrO BELWECTBa NPONS-
BOAMANCH CNeumanbHble MCCNeaoBaHUA, TakMe Kak: anemMeHTapHbiM aHanus
(1a6. 3), xpomaTorpacuueckoe onpeaeneHne Konuyecrea u cocTasa yrneso-
nopoaos (ta6. 1), n —ankaHos (1a6. 2), NK-CNekTPodOTOMEeTPUYECKNN aHaNN3
(cour. 3).

3a rnaBHble knaccudUKaUMOHHbIE KpUTEPUA BbiNU NPUHATE pecdnekcus-
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HocTb (chur. 4), NNaBKOCTb M PacTBOPUMOCTD B CS, (dwr.5) no Abpaxamy (1960)
n Akoby (1967). :

MccnenosaHua Nokasanu, YTo OpraHnyeckut MuHepan cneayeTt npuyunc-
[WTb K IMPOBUTYMUHAM W3 FPYNMbl 3MN-UMNCOHNTA. Takum 06pas3om, 310 Be-
ulecTBO ABNAETCA cpeAHe NpeoBpa3oBaHHbIM NMPOBGUTY MUHOM, UCXOAHBIM
MaTepuanom KoToporo Mornv bbi 6bITb 6UTY MUY eCKUe BelliecTBa bonee Apes-
HUX 06pa3oBaHui, yem Menadup, Tak Ha3bIBAEMOTO ApyCa roptoymx cnaHues
13 CBEXaBbl, MPUYNUCIEHHBIX K HWKHEMY KPaCHOMY JIEXEHIO.

3BONOUMUA OPraHWMYecKkoro BellectBa 3aBUCWUT NO Bce BEPOATHOCTW,
B 3HAUMTENbHO BOMbLWEN CTEMEHM OT YCNOBUA CPEAbl, YEM OT UCXOAHOTO Ma-
Tepuana v onpeAeneHune xapakTepa nepeuy HbIX BELLECTB npeacTaBnAeTcA He-
BO3MOXHbIM.

OBbACHEHUA K OUIYPAM

®ur. 1. MecTononoXeHWe kaMHeNoOMHU Menadgupa ¢ acthanbTOBOW MUHEpanvsaumen
1 HWDKHWI Naneo30W; 2 — 0cano4Hbie NopoAbl; 3 — Menadupsl nepmu 4 — nopdupbl nepmu; 5 — men n 6onee Mono-
able 06pa3oBaHnA
Qur. 2. ConepxaHue (kpusasa 7)n pacnpeaenexsue (kpuBan 2)n —napadnHOBLIX yrNesoAOPOAOB
Our. 3. WK-cnekTp nornauieHua nocne o6pabotku apupom
Qur. 4. TuctorpaMmbl pedNEeKCMBHOCTM OPraHMYeckoro BeuecTsa
HeakcTparmposaHHaa npoba, b — npoba akcTparnpoBaHHan xnopodopmom
®wr. 5. Aunarpamma AvareHesa acanbToBOro BewecTsa no Akoby—Abpaxamy.

OBbACHEHMA K ®OTOrPAOUAM

®oto 1. CkonneHusa achanbTa (4epHble) NPOABAAOUMECA COBMECTHO CXIOPUTOM (temHoCepbit),
1 HUKOnNb, yBenuyexne okono 40x

®oto 2. Mpoxunok acdanbta HeNPasUNbHON HOPMbI (HEPHBIV), NPOABAAIOLETroCA COBMECTHO
¢ XNOpUTOM (TEMHO-CepbIit) C 06pamneHnem xanuenoHa (CBeTnbIv), Menkue Bkpannex-
HUKK actanbTa B XxanueaoHe, kanenbHble BblAENeHUA Ha rpaHulle 3epeH kapboHaTos
(yeTkui pucyHok, 6onee ocTpbi penbed), 1 HUKONb, yBENUYyeHne okono 10X

®oto 3. Mepuctoe paszmeleHMe BpOCTKOB acanbta B ccheponuTax xanueaoHa, 1 HUKONb, yBe-
nuyexHne okono 50 x

®oto 4. KanenbHble BbiaeneHnsa acanbTta B 30He pa3pacTaHuUA KPYMNHOro Kpucrtanna keapua,
HUKONW YyacTuyHo X, yBenunyernune okono 40 x
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PLATE 1

Phot. 2. An irregular asphalt veinlet (black) coexisting with chlorite (dark-grey) within chalcedony
(light), fine asphalt inclusion in chalcedony and drop-like concentrations at the boundary of car-
bonate grains (sharp outlines, stronger relief). I nicol, about 40x

Barbara KAZIMIERSKA, Hubert SYLWESTRZAK — Substance from melaphyre from Sokotowiec
near Swierzawa



PLATE 11
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Phot. 4. Drop-like asphalt concentrations on
cols, about 40x

the growth zones of a large quartz crystal. Partly crossed ni-
Barbara KAZIMIERSKA, Hubert SYLWESTRZAK

> — Substance from melaphyre from Sokotowiec
near Swierzawa



