MINERALOGIA POLONICA
Vol. 16, No 1—1985

Jarostaw BANAS*, Andrzej GRODZICKI**, Witold SALAMON

MINERALOGIC-GEOCHEMICAL CHARACTERIZATION OF

DETRITAL NATIVE GOLD FROM THE VICINITY OF

ZEOTORYJA AND WADROZE WIELKIE, LOWER SILESIA,
SW POLAND

Abstract. Mineralogical and geochemical investigations of native gold from ore-bearing zone
Lwowek Slaski—Ztotoryja—Wadroze Wielkie (Lower Silesia) point out to its origin from va-
rious sources. It is indicated by roundness and assay of gold grains along with the composition and
amounts of trace elements. Generally, the assay reaches 800—980. Primary gold deposits can be
classified as deep and moderately-deep. The presence of rims enriched in Au around the margins
of gold grains from Ztotoryja suggest its regeneration in fresh water environment during a long-
_distance transport. In contrary, the lack of regeneration processes in native gold grains from Wa-
droze Wielkie area point to the local source or to the very short transport.

INTRODUCTION

The occurrence of placer gold deposits in Poland is a well-known fact. The
first prospection and mining activity appears to be as old as 2000 years. The placer
concentrations have been found in numerous areas of SW Poland. The most impor-
tant are:

— the Karkonosze Mts.,

— the Izera Mts.,

— vicinity of Gtuchotazy (the East Sudety Mts.),

— gold-bearing detrital sediments ranging from Bolestawiec and Lwowek
Slaski in the west through Ztotoryja up to Mikolajowice and Wadroze Wielkie in
the east. Those occurrences have been almost completely mined out. Recently all
of them are uneconomic. However its re-exploitation must be taken into account
depending on the development of new ore-processing technologies, changing econo-
mic criteria and the possible discovery of new, rich gold fields.

In the Karkonosze Mts. all the richest gold-bearing areas are located in its part
belonging to Tschechoslovakia. In Polish part local concentrations were found in
the vicinity of Jelenia Géra, Szklarska Porgba, Swieradéw Zdréj and Karpacz
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(Grodzicki 1971). Native gold occurs in Tertiary sands and gravels and in Holocene
aluvial sediments. Insignificant amounts were also reported from Carboniferous
conglomerates (Culm). Generally, the concentrations are low.

In the Izera Mits. trace amounts of native gold were observed in its northern part,
in rivers and streams flowing through the contact zone between Izera metamorphic
complex and Kaczawa paleozoic one (Kanasiewicz et al. 1977).

In the Eastern Sudety Mts. detrital gold grains were found to occur in the vicinity
of Ghuchotazy and Prudnik. The age of gold-bearing sediments is belived to be Ter-
tiary (Grodzicki 1979).

The most interesting area of placer occurrences is a gold-bearing zone between
Lwéwek Slaski and Bolestawiec in the west- and Mikotajowice—Wadroze Wielkie
in the east. The intense mining activity has been carried out since early bronze age
and lasted incontinuously up to XV century. The gold-bearing sands from the vicinity
of Lwéwek Slaski, Bolestawiec and Ztotoryja are genetically connected with the
Karkonosze-Izera structure. It is suggested, that the sources of gold were quartz
and/or polymetallic veins occurring in the contact zone of Karkonosze granite and
genetically connected with this intrusion. Significant part could be also derived from
the hydrothermal, polymetallic veins known from the Kaczawa Mts.

The special attention should be paid to the occurrences of native gold in high-
-temperature, hydrothermal veins of arsenopyrite-polymetallic type which were
described from Pilchowice, Klecza and Radomice (Paulo, Salamon 1973). The
gold-bearing sediments were then transported to the vicinity of Lwoéwek Slaski,
Zlotoryja and Bolestawiec by palaeo-Bobr river and its tributaries. The age of sedi-
ments can be estimated as Neogene but deposition lasted up to pre-glacial period.
The presence of detrital gold in Pleistocene and Holocene gravel could be caused
by erosion and resedimentation of the older, Tertiary sediments.

Gold occurrences in eluvium of Wadroze Wielkie—Mikotajowice—Legnickie
Pole area may be genetically related to the weathering of quartz and quartz-pyrite
veins cutting the granitic gneisses.

GOLD-BEARING SEDIMENTS FROM THE ORE-BEARING ZONE
LWOWEK SLASKI—ZEOTORYJA—WADROZE WIELKIE

: Three regions can be distinguished in that zone each of them embracing the
isolated districts (Fig. 1). Those are:

— Lwoéwek Slaski—Bolestawiec,

— Zlotoryja,

— Wadroze Wielkie—Mikotajowice—Legnickie Pole.

The pl.acer gold concentrations of the first region occur mostly in the right bank
of Bobr river as isolated layers at various depths in the stratigraphic sequence. The
age of the sediments can be estimated as Upper Oligocene—Pliocene (Grodzicki
1969). Three districts can be distinguished in this region.

The'ﬁrst district is located east from Lwoéwek Slaski. The gold-bearing sediments
are white to reddish-brown sands overlying Upper-Cretaceous sandstones and/or
Bunter deposits and covered with Pleistocene. Contents of metal are estimated to
be g.bout 2 ppm (mearadzka 1964). The second district spreads out north from
Lwowek Slaski. White-yellowish gravels and quartz sands form an ore-bearing bed
which is 1.5 m thick in average. Metal contents do not exceed 0.1—0.2 ppm but
local enrichments were found up to 15 ppm. The third, poorely-known district is

located 2.5 km south from Bolestawiec. Gold particles occur in the whitish-cream
gravels and quartz sands.
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Fig. 1. Occurrences of gold-bearing sands in the vicinity of Lwowek Slaski—Ztotory-
ja—Wadroze Wielkie

1 — gold-bearing areas

In Zlotoryja region gold-bearing sands were traced in the two districts. The
first one embraces the nearest vicinity of Ztotoryja town and spreads to the north-east
up to the villages Kopacz, Kozéw and Rokitki. The second one is located south-
-west from Ztotoryja, in the vicinity of Jerzmanice Zdréj, Sgpéw and Polna villages.

The first district is located in the s.c. Ztotoryja horst. It is a tectonic structure
elongated NW—SE and cut from the south bya large fault which separates it from
the bordering Jerzmanice graben. In this graben Upper Cretaceous sediments are
outcropped being occasionally covered by Tertiary sands which host the placer
gold concentrations of the second district. The northern boundary of Ztotoryja horst
is formed by a first-order dislocation — s.c. Marginal Sudetic fault which separates
the Sudety Mts. from the Fore-Sudetic Block. The host-rocks for placer concen-
trations are Pliocene gravels and sands 0.65—1.0 m thick. The richest outcrops
were found to occur in the vicinity of Kopacz village. To the north the ore-bearing
sediments plunge gently under Pleistocene series of silty clays, fluvioglacial gravels
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Fig. 2. Cross-section through the vicinity of Ztotoryja (after Grodzicki 1963)
Quaternary: I — alluvium (Holocene), 2 — silty clays, 3 — fluvioglacial gravels, 4 — moraine clays (Pleistocene).
Tertiary: 5 — quartz gravels, 6 — gold-bearing sand, 7 — quartz sands (Pliocene), 8 — denudation clays, 9 — Lo-

wer Palaeozoic, 10 — prospection workings
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and moraine clays of total thickness 22 m. The basement of gold-bearing bed is
formed by clays and argillites about 30 m thick underlain by the weathered Lower
Palacozoic shists (Fig. 2). The gold-bearing gravels and sands are white-grey, yellow
to brown and red. Grain size varies with the largest pebbles of vein, milky quartz
reaching 20 cm in diameter. The main component is quartz accompanied by frag-
ments of phyllites, mica shists, siliceous shists, Karkonosze granit, Izera granitic
gneisses and others. Petrographic composition of heavy fraction derived from gold-
-bearing sediments is shown on Fig. 3. The richest parts of Ztotoryja district deposits
have been mined out. Recently determined Au content varies from 0.15—0.2 ppm with
the local enrichments reaching 14.9 ppm. Pleistocene glacial clays and gravels and
Holocene alluvial sediments of Kaczawa river and its fributaries reveal much lower
Au contents up to 0.02 ppm.
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Fig. 3. Diagrams of petrographic and mi'neralogic composition of gold-bearing sediments from
Ztotoryja region (after Grodzicki 1963)
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In Wadroze Wielkie—Mikolajowice—Legnickie Pole region gold-bearing sands
are known from a part of Legnica plain bordering the Ztotoryja hills. Tertiary sedi-
ments enriched in Au form isolated lenses distributed near the boundary with Quater-
nary series. The host-rocks are eluvial and deluvial, white, cream and yellowish-
-white gravels and sands consisting mainly of angular quartz grains with leucoxene,
zirkon and magnetite. Within the sands intercalations of clays, argillites and kaolinite
clays were noted. In their top part enrichments in Au up to 1.6 ppm were found.

MINERALOGICAL AND GEOCHEMICAL CHARACTERIZATION OF DETRITAL
NATIVE GOLD

In Lwéwek Slaski—Ztotoryja—Wadroze Wielkie region the native gold was the
only ore mineral noted. In the sands and gravels particles of native gold are typically
accompanied by pebbles and grains of white and milky quartz of vein origin. This
points out to the source of metal.

The main component of gold-bearing sediments is quartz accompanied by rock
fragments: porphyres, granites, granitic gneisses, shists, phyllites and quartzites.
The proportions between those components are shown on Fig. 3 and were found to
be dependent on the type and age of hosting rocks. In heavy fraction most common
minerals are: epidote, ilmenite and magnetite. Less amounts of zircon, leucoxene,
tourmaline and rutile were observed along with the rare minerals: corundum, chry-
soberyl, topaz, garnets, hyacinth, cyanite, spodumene and hornblende.

Native gold usually forms isolated grains (Phot. 1, 2). Sporadically, intergrowths
with quartz were observed, especially in Wadroze Wielkie—Mikotajowice—Legnickie
Pole region (Phot. 3) and Lwowek Slaski—Bolestawiec one. Grain diameters reach
several tenths to several hundreds microns. Highest concentrations were found to
be connected with fractions 0.12—0.06 and below 0.06 mm (Phot. 2). Coarser grains
are rare although the individuals about 1 cm diameter were noted from Ztotoryja
district.

Gold grains form flakes, plates, twigs, filaments, oval and irregular grains. Typical
dendritic forms are absent. Detailed microscopic studies indicated the domination
of rounded, oval and amoebic forms, especially in the fraction above 1 mm (Phot. 1).
It may suggest the influence of a long-distance transport, grinding and geochemical
regeneration processes in water environment.

In Wadroze Wielkie—Mikotajowice—Legnickie Pole region different grain shapes
were observed.

Most common forms are angular twigs, filaments and flakes. Traces of abrasion
are rare which advocates for a short-distance transport and is in consistence with
eluvial-deluvial type of hosting sediments. ;

Optical properties of gold grains in reflected light can be regarded as typical. One
of the grains examined revealed the presence of enrichment rims slightly different
in colour and polishing hardness. Intergrowths and inclusions are common (Phot. 4).

Chemical composition of native gold grains was determined using microprobe
analyser. Quantitative analyses were made for 10 points. Semi-quantitative prqﬁlgs
illustrate the distribution of Au and Ag from the margin to the centres of particles.
Analysed points and profiles were marked on photographs 4, 5, 6, 7. :

Detrital native gold from pre-glacial sediments of Kopacz vicinity (Ztotoryja
region) reveals the high assay varying from 860—892 (Tab. 1). It suggests the origin
from deposits belonging to moderate-depth formations (Petrovskaya 1.973).. Signi-
ficant admixtures of silver were determined (8.9—11.6 Wt. %) along with bismuth
(0.6—1.3 wt. %). Small amounts of Pt, Sb, As, Cu and Pb were also found (Tab. 1).
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Chemical composition of detrital native gold grains from pre-glacial sediments

probe analyses, weight %

Y aibilic ¥l

(Kopacz). Micro-
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2+ 89.1 8.9 o7 [ od 1.0 0.3 0.3 041
gur 87.5 1.0 v e L ) 0.2 s
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* __ see Phot. 4, ** — see Phot. 5, *** — below microprobe detectability limit.

Gold grains from alluvial sediments of Kaczawa river show the different compo-
sition. Three grains were analysed two of which reveal very high assay (980, Tab. 2).
Such a property is typical of the deposits belonging to deep formations. The remaining
particle of an assay 800 would be derived from the moderate-depth formation
source. It indicated significantly higher content of Ag accompanied by the traces
of Pt and As and the lack of Bi (Tab. 2).

Chemical composition of native gold from Zlotoryja region indicated above allow
to suggest its origin from various source deposits.

Native gold particles sampled from Wadrcze Wielkie—Mikotajowice—Legnickie
Pole region reveal high assay (about 900, Tab. 3). Silver content reach 9.3—9.8 wt. 9.
Insignificant amounts of Cu (0.2 wt. %) and As (0.3 wt. %) were determined whereas
Bi and Sb concentrations are below the detection limit for microprobe analysis.
The source for those samples were probably deposits of moderate-depth formations.

Typical feature of detrital gold grains is an enrichment in Au and simultaneous
depletion in Ag in the outer zones of the individual particles. Fisher (1935) found
that the average assay of gold grains increases in the rate of 0.3—7.5 units per 1 km
of transport. Desborough (1970) examined several hundreds of grains derived from

raibilile 2
Chemical composition of detrital native gold grains from alluvial sediments of Kaczawa river (Zto-

toryja). Microprobe analyses, weight %,

Analysed
oo AL o TAGEL | ICu Ry AsIC v BirLugioiiSblnh ety | PhiMg
5% {1941, 19.8 0.1 L 0.0 0.2 3 0.1
6* 98.5 0.0 0.2 0.1 0.5 0.2 0.4 0.1
s 97.9 0.5 0.2 0.1 0.7 (05) 0.3 AN
* — see Phot. 6, ** — below microprobe detectability limit.
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Table 3

Chemical composition of native gold from eluvium (Wadroze Wielkie region).
Microprobe analyses, weight %,

A Au L, Ag L 'K As K
points o cz i
g* 89.6 9.8 0.2 0.4
9* 90.4 9.1 0.3 0.2
10* 90.2 9.3 02 0.3

* — see Phot. 7.

24 placer deposits of USA and has noticed the apparent decrease of both Ag and
Cu contents in the outer zones of the analysed particles. Silver content which may
be as high as 6—33 wt. % in the central parts of the grains decreases up to 0.5—12 wt.
o/ within the outer zones. Those results suggest that the “purification® process is
not complete and limited amounts of Ag are still present in the form of solid solution
with Au in the outer zones of the grains. Petrovskaya (1973) applied the etching
method to the studies of polished sections and recognized the varying thickness of the
enrichment rims. Most values oscillated between 10 and 20 pm ranging from 1—3 up
to 30 um. The enrichment rims are irregular and form soaks, pockets and pseudo-
veinlets penetrating the grains and resembling the replacement, cementation and even
reaction zones. In some rims recrystallization was present.

Enrichment rims of the grains from Lwowek Slqski-Zlotoryjq——qu;oie
Wielkie region were examined with microprobe analyser (Fig. 4, 5). Particles derived
from Ztotoryja district revealed the progressive increase of Au content f;om.the
centre to the margins accompanied by the decrease of Ag in the same direction.
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Fig. 4. Concentration of Au and Ag along proﬁle}A—B_(seg Phot. 4) in a grain .of
native gold from Ztotoryja—Kopacz district. Semiquantitative microprobe analysis
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Fig. 5. Concentration of Au and Ag along the profile C—D (see Phot. 7) in a grain of
native gold from Wadroze Wielkie region. Semiquantitative microprobe analysis

In the central parts of the grain concentration of both elements appears to be stable.
The enrichment zone is 35—40 pum thick. Continuous changes of metal concentra-
tions point out to the irregular character of enrichment rims and to the gradual
purification of the grains.

In the native gold collected in Wadroze Wielkie region both Au and Ag concen-
trations are stable in the whole volume as seen on Fig. 5. Those grains although
detrital were apparently not subjected to regeneration processes. It suggests the
short transport in water environment, supported by eluvial-deluvial character of
hosting sediments.

; The results point out to the different mechanism of concentration of native gold
in various placer regions of Lwéwek. Slaski—Ztotoryja—Wadroze Wielkie areas.

CONCLUSIONS
frhg'results of min_eralogical and geochemical studies of native gold revealed the
varl.abxllty of properties: roundness, assay, isomorphic substitutions and degree of
purification of the grains derived not only from the different regions but also from

the sediments of various age occurring in the same region.
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Detrital native gold originated from Ztotoryja region was subjected to the long-
-distance water transport. Grains found in the pre-glacial sediments were derived
from the source deposits of moderate-depth formation. Particles collected from
alluvial sediments of Kaczawa river seem to be supplied from the two sources: deep
and moderate-depth formations.

Detrital native gold from Wadroze Wielkie region originate presumably from
an in situ source or was supplied from a very near deposit belonging to a moderate-
-depth formation.

Enrichments rims around the margins of grains were caused by the removal
process of silver admixtures and seem to be dependent on the distance of transport
in water environment, exclusively. “Purification” progressively developed from the
margins of the individual grains but central parts usually show no significant chan-
ges in composition.

Translated by Wojciech Mayer

REFERENCES

DESBOROUGH G. A., 1970: Silver depletion indicated by microanalysis of gold from placer
occurrences Western United States. Econ. Geol., 65.

DOMASZEWSKA T., 1964: Wystepowanie i eksploatacja zlota na Dolnym Slasku. Prz. Geol. 4.

FISHER M. S., 1935: The origin and composition of alluvial gold with special reference to the
Marobe Goldfield, New Guinea. Bull. Inst. Min. and Metall., 44.

GRODZICKI A., 1963: Piaski zlotonosne okolic Ziotoryi. Arch. Min., 24, 2.

GRODZICKI A., 1969: Geneza i skiad piaskéw ztotono$nych okolic Lwowka Slaskiego—Bole-
stawca. Acta. Univ. Vrat. No 86, II. Wroctaw.

GRODZICKI A., 1971: Okruchowe ztoza zlotonosne bloku karkonosko-izerskiego. Arch. Min.,
29, 1—2. 5

GRODZICKI A., 1979: Surowce mineralne Dolnego Slaska, 161—165 ,»Ztoto”. Wydawnictwo
Ossolineum.

KANASIEWICZ J., JECZMYK M., LOMOZOVA V., TENCIK I, 1977: Mapa rozmieszczenia
kasyterytu i zlota w aluwiach na obszarze metamorfiku izerskiego. Wyd. Geol., Warszawa.

PAULO A., SALAMON W., 1973: Native gold in ore veins of the western part of Gory Kaczawskie
Mts. (West Sudeten). Min. Pol., vol. 4.

PETROVSKAYA N.W., 1973: Samorodnoje zoloto. Izd. ,sNauka”, Moskva.

Jaroslaw BANAS, Andrzej GRODZICKI, Witold SALAMON

MINERALOGICZNO-GEOCHEMICZNA CHARAKTERYSTYKA
OKRUCHOWEGO ZLOTA RODZIMEGO Z OKOLIC ZLOTORYI
I WADROZA WIELKIEGO, DOLNY SLASK

Streszczenie

Najwigksze nagromadzenia ztota okruchowego w Polsce wystgpowaty na Dolnym
Slasku w kruszcono$nej strefie od Lwowka Slaskiego i Bolestawca na zachodzu;,
poprzez Ztotoryje do Wadroza Wielkiego na wschodzie. Z1o?owe jego _koncentraqe
wystepowaly gtéwnie w aluwialnych piaskach i zwirach w1ek1_1 trzecnor;cdowego.
Jedynie w rejonie Wadroza Wielkiego wzbogacenie w Au obejmowato identyczne
litologicznie osady o charakterze eluwialno-deluwialnym..Zasc_)by te zostaly w duzej
mierze wyeksploatowane w minionych wiekach. Aktualnie rejestrowane l’(o.ncent.ra-.
cje oscyluja w przedziale 0,02—15,0 g/t, przy czym pospolite sa zawartoscl ponizej
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1 g/t. Ztoto rodzime calego wymienionego obszaru charakteryzuje si¢ niewielkimi
rozmiarami ziarn w granicach 0,12—0,06 mm i mniejszymi. Wigksze okruchy reje-
strowano sporadycznie, gléwnie w rejonie Ztotoryi. Samorodki Au z rejonéw Lwowka
Slaskiego i Zlotoryi sa dobrze obtoczone, co $wiadezy o odleglym ich transporcie.
Natomiast ostrokrawedziste okruchy ztota rodzimego z rejonu Wadroza Wielkiego
$wiadcza o miejscowym lub bliskim jego pierwotnym zrodle.

Generalnie badane zloto rodzime jest wysokiej proby (800—980). Proba ta
wskazuje na formacje duzych i $rednich glgbokosci pierwotnych zt6z Au. Drugim
podstawowym skladnikiem ztota rodzimego jest Ag. Stwierdzono ponadto domieszki
Cu. Bi, Pb, Pt, Sb i As. Obwodki wzbogacenia stwierdzono jedynie w samorodkach
z rejonu Zlotoryi, natomiast badania ziarn Au z rejonu Wadroza Wielkiego nie wy-
kazaly istnienia podobnych stref w ich obrebie.

Stopien obtoczenia, zmienno$¢ proby, roznorodnos¢ domieszek oraz brak lub
wystepowanie obwddek wzbogacenia w obrgbie ziarn wskazuja na rozne zrodta
pierwotne i odmienne procesy koncentracji okruchowego ztota rodzimego w poszcze-
gélnych rejonach strefy kruszconos$nej Lwowek Slaski—Ztotoryja—Wadroze
Wielkie.

OBJASNIENIA FIGUR

Fig. 1. Mapa wystapien piaskow ztotonosnych w okolicach Lwowka Slaskiego—Ztotoryi—Wa-
droza Wielkiego

1 — obszary wystgpowania utworéw zlotonosnych

Fig. 2. Przekroj geologiczny okolic Ztotoryi (wg A. Grodzickiego 1963)
Czwartorzed: I — aluwia (holocen), 2 — glinki pylaste, 3 — zwiry fluwioglacjalne, 4 — glina morenowa,
(plejstocen); Trzeciorzed: 5§ — zwiry kwarcowe, 6 — piaski zlotono$ne, 7 — piaski kwarcowe (pliocen).

& — gliny denudacyjne; 9 — starszy paleozoik; /0 — roboty poszukiwawcze
Fig. 3. Diagramy ilustrujace skiad petrograficzny i mineralny wydzielonych utworéw ztotono-
} sSnych rejonu Ztotoryi (wg A. Grodzickiego 1963)
Fig. 4. Wykresy koncentracji Au i Ag wzdluz badanego profilu AB (Fot. 4) w ziarnie ztota rodzi-
] mego z rejonu Ziotoryi (analiza potilosciowa, MAR)
Fig. 5. Wykresy koncentracji Au i Ag wzdtuz badanego profilu CD (Fot. 7) w ziarnie ztota rodzi-
mego z rejonu Wadroza Wielkiego (analiza poétiloSciowa, MAR)

OBJASNIENIA FOTOGRAFII

Fot.

E . Obtoczone ziarna zlota rodzimego z utwordéw preglacjalnych okolic Kopacza (rejon Ztotoryi)
ot.

. Okruchowe zlptq rodzime z aluwiow Kaczawy okolic Zlotoryi reprezentujace dominujaca
frakcj¢ uziarnienia 0,12—0,06 mm.

Fot. 3. Zloto rodzime (Au) zro$nicte z mlecznym kwarcem zylowym (Q) z okolic Wadroza Wielkiego

N —

Fot. 4. Ziarn.o_ok'ruchowcgo zlota rodzimego (Au) z utworéw preglacjalnych okolic Kopacza
w epidianie E,
Swiatlo odbite, 1 nikol
i l,'2 — punkty analiz ilosciowych na MAR, AB — profil analizy poliloSciowej (patrz tab. 1 i fig. 4)
Fot. 5. Zlarn'o_olgruchowego ztota rodzimego (Au) z utworéw preglacjalnych okolic Kopacza
w epidianie (Ep)
Swiatlo odbite, 1 nikol
3,.4 — punkty analiz iloSciowych na MAR (patrz Tab. 1)
Fot. 6. (Zbl_ar)na okruchowego zlota rodzimego (A4u) z aluwiow Kaczawy okolic Ztotoryi w epidianie
P
Swiatlo odbite, 1 nikol
5.‘6, 7 — punkty analiz iloSciowych na MAR (patrz Tab. 2)
Fot. 7. Zlarno.okruphoyvego ztota rodzimego (Au) zro$nigte z kwarcem zylowym (Q) z okolic
Wadroza Wielkiego w epidianie (Ep)
Swiatlo odbite, 1 nikol
8,9.10 — punkty analiz iloéciowych na MAR, CD — profil analizy péliloéciowej (patrz Tab. 3 i Fig. 5)
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3JIOTOPBIAM M BOH/POXKA BEJIBLKOI'O, HUKHSS CUJIE3US
(103 TI0JIBLIA)

Pesome

Camble KPYIHBIE HATPOMOXK/EHUSI POCCHIMHOrO 300T1a B [losblie HaXoAnIMCh
B Huxueit Cuie3uu B PyJOHOCHON 30HE B npomexytke orT r. JIbByBek Chi€HCKH
u r. Bosecnasel Ha 3anaje, yepe3 3710Topbito 10 Bonapoxka Beabkoro Ha BocToke.
[TpOMBILIEHHbIE M0 KOHLUEHTPALMH HAXOMMIIUCh TII§BHBIM 00Pa3oM B aJlTHOBHAIIb-
HBIX [ECKaX M IpaBUM TPETUYHOro Bo3pacTta. ToNbKO JMilb B paiione Bonapoxa
Besibkoro 000TalleHue 30JI0TOM OXBATHIBAJIO TOXIACCTBEHHLIE B JIMTOJIOIMYCCKOM
OTHOLLUEHNM OTJIOKEHHS IJIOBUAJILHO-EIIOBHAIBHOIO XapakTepa. B munyBiine
Beka 3amachl B 3HAYMTEIILHON Mepe ObLIM HCTOLLUEHBI dKcrioaTanuei. Ceiiyac yuTeH-
Hble KOHILEHTpaIuu Kojiebmtotes B npegenax 0,02—15,0 r/T, npuuem oObI4HBI CO-
nepxanus nuxke 1 r/T. CaMOPOIHOE 30J10TO Ha BCEH YIOMSIHYTOM TUIOLIA/IH XapaKTe-
pusyeTcst HeGoNbLIMMU pasMepamu seper B nperenax 0,12—0,06 MM u mesbye.
BoJiee KpynHbIe 06IOMKM BCTPEUAIOTCS CIIOPAIMYECKH, TIaBHBIM 00pa3oM B paioHe
3notopsliin. Camopoaku Au u3 paiionon JIbBysex ChbIEHCKH U 370TOpBISL XOPOLIO
OKATAHbI, YTO CBHAETENLCTBYET 06 MX JajekoM Tpamcnopte. OcTpopebepubie KxKe
0GJIOMKH CAMOPOJHOrO 30J10Ta U3 paiiona Bonapoxa Beibkoro cBUAETENbCTBYIOT
0 MECTHOM MJIM OJIM3KOM €ro NEPBOMCTOYHUKE.

Boo611e H3y4aeMoe 30J10T0 BbICOKOi mpobbl (800-—980). Ora npoda ykasplBaeT
Ha GopMalnu 6OJIBIIMX U CPEAHUX TJ1yOHH KOPEHHBIX MECTOPOXKCHUH Au. Bropbim
IIABHbIM KOMIIOHEHTOM CAMOPOAHOTo 30j0Ta sBisercs Ag. Kpome Toro, obHa-
pyxeust mpumecn Cu, Bi, Pb, Pt, Sb u As. Kaemku oborareHnst 0OHAPYKEHBDI
JMIIb B CAMOPOJIKAX U3 pailoHa 3I0TOPbIIHM, HCCITEIOBAHMS XKE 3CPCH Au u3 paitona
370TOpPBIKM He 0GHAPYXKIIH NPUCYTCTBHS MOAOOHBIX 30H.

Crelelb  OKATAHHOCTH, W3MEHLYMBOCTH TPOOLI, pasHoobpasue mpumeced,
a TAKXKE OTCYTCTBHME MJIM NMPUCYTCTBUE KAEMOK 00OTALIEHUS B IPE/eiaX 3epeH yKa-
3BIBAIOT HA PA3JIMUHbIC MEPBOUCTOYHMKH M PA3HBIC MPOLECCHl KOHLUCHTPALMH pocs
CHIHOTO CAMOPOAHOTO 30J0Ta B OTACIbHBIX paiioHaX PY/IOHOCHOM 30HbI [lbBYBEK
Chiénckn—3moropsis—Bonapoxe Besbke.

OBBSICHEHUS K ®UT'YPAM

®ur. 1. Kapra nposiBiieHnit 30J0TOHOCHBIX MECKOB B OKPECTHOCTIX JIbByBeK ChIEHCKH—310TO-
poisi—Bouapoxe Besnbke

1 — paioHBI HAXOXKACHMS 30JIOTOHOCHLIX obGpazoBanuit

®ur. 2. Teonornyecknii paspes okpectHocTeit 3n0Tophliin (110 A. Tpomsuukomy, 1963)
Yerpepruubie oO6pasopanus: [ — anmonuit (rosiouen), 2 — MblICBATHIC CYT/IHHKM, 3 — doBHOrIAUMATLHBIT
rpaBuii, 4 — MODPEHHBIH CYrJIMHOK (nneitcrouen ) ; Tpernunsie obpazoBauus: 5 — KBapuesblii rpasmil, 6 —
30JI0TOHOCHBIE MECKH, 7 — KBAPUEBbIC NECKH (nmouen), § — ACHYNAUHOHHBIC FIIMHBL 9 — paHHMIL Nane030i;
10 — mnouckosbie BHIPAGOTKH

®ur. 3. JluarpaMmbl, WILIOCTPUPYIOLIUE eTporpaduueckuii 1 MHHEPaIbHbIH COCTABbI BbUICICH
HBIX 30JIOTOHOCHBIX 0Gpa3oBanuii paitona 3yoTopbliin (110 A. Ipomsuukomy, 1963)

®ur. 4. KOHUEHTpALMOHHbBIE KPUBbIE AU M Ag B/IOJIb U3YHAaCMOTO npoduist AB (doto 4) B 3epHe
CAMOPOAHOro 30JI0Ta M3 paiioHa 3510 TOpBIHK (IMOJIYKOIMYECTBEHHbIN aHAIN3, PMA)
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®ur. 5.

®oro 1.
®oro 2.
®oro 3.
®oro 4.

®oro 5.

®oto 6.

®oro 7.

KOHUEHTPALMOHHBIC KPHBBIC Au u Ag BIOJIb M3y4aeMOro npoduiist CD (hoto 7) B 3epne
CaMOPOZIHOTO 30JI0Ta M3 paioHa Bomnzpoka Benbkoro (MO KOJIMYECTBEHHBIH aHATIM3,

PMA)

OB bICHEHUS K ®OTOI'PAGUSM

OxaTanHbi€ 3€pHA CaMOpPOJAHOro 30J10Ta n3 HPCMCHH"KOBHX OGpa?OBaHHﬁ OKPCCTHOCTeﬁ
Komava (paion 310TOpbIiN)

PoccrhinHoe caMopoHOE 30J10TO U3 aJUTOBUSA P. Kavapbl B OerCTHOCTRX 3HOTOpblﬁH,
npescTapsonree mpeobiafaronyio (pakumio 3EPHUCTOCTI 0,12—0,06 MM
CamopoiHoe 3071070 (Au), CPACTAIOMEECH C KWILHBIM KBAPLEM MOJIOYHO-6E/I0T0 11BETA
(Q) m3 okpectHOCTeH Bonmpoxka Besbkoro

3epHO POCCHINTHOTO CAMOPOHOTO 30JI0Ta (Au) w3 1IpeIeIHNKOBBIX obpazoBanuii OKpe-
craocreit Komaya, norpyxeHHoe B IMMIUaHe (Ep)

OTpaKenHbiit CBET, OIIMH HUKOIE

1, 2 — TOYKM KONMUYECTBEHHBIX abanmson na PMA, AB — npohuib n0/1yKoJMHeCT BEHHOTO anannia (CMOTpU
1a6n. 1 u dur. 4)

3epHO POCCHITHOTO CAMOPOAHOTO 30J10Ta (Au) B TIPEIUIEIHUKOBBIX 0OPA30BAHMIX OKPE~
crrocteir Konava B armpuane (Ep)

OTpaxenubit CBET, OMH HUAKOITH

3, 4 — TOYKM KONMYECTBCHHBIX AHATIM3O0B Ha PMA (cmorpu tabi. 1)

3epHO POCCHIMHOIO CAaMOPOIHOrO 30J10Ta (Au) w3 ajunosuit p. Kavapbl B OKPECTHOCTAX
3noropsiitn B smanuane (Ep)

OTpaxkenublii CBET, OIMH HUKOITb

5, 6, 7 — TOMKM KOJIMYECTBCHHBIX AHAJIN3OB HA PMA (cmortpu tabi. 2)

3epHO POCCHITHOIO CaMOPOAHOro 30510Ta (Au), CPACTAIOUIErOCs C HKUILHLIM KBapuem
(Q) n3 oxpectrocte#t Bonnpoka Besbkoro B onmamane (Ep)

OTpakeHubiii CRET, OJMH HUKOIbL

8, 9, 10 — TouK# KONMYCCTBEHHBIX anain3on na PMA, CD — npodusIh MOAYKONMUECTBEHHOTO ananu3a (cmo-
Tpu T1abn. 3 u dur. 5)



MINERAL, POL. VOL. 16, No 1—1985 PLATE I

a river belonging to the dominating

Phot. 2. Detrital gold grain from alluvial sediments of Kaczaw
fraction 0.12—0.06 mm

Jarostaw BANAS, Andrzej GRODZICKI, Witold SALAMON — Mineralogic-geochemical
characterization of detrital native gold from the vicinity of Zlotoryja and Wadroze Wielkie,
Lower Silesia, SW Poland
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Phot. 3. Native gold (4u) intergrown with milky, vein quartz (Q), vicinity of Wadroze Wielkie

Phot. 5. Detrital grain of native gold (Au) from the pre-glacial sediments of Kopacz district, mounted
in synthetic resin (Ep)
Refl. light, 1 nicol, 3, 4 — points analysed quantitatively with microprobe analyser, (sece Tab. 1)

Phot. 4. Detrital grain of native gold (4u) from the pre-glacial sediments of Kopacz district, moun-

ted in synthetic resin (Ep) Phot. 6. Grains of detrital native gold (Au) from alluvial 'sedimems pf Kaczawa river, vicinity of
Reflected light, 1 nicol, 7, 2 — points analysed quantitatively with microprobe analyser, A—B — semiquantitative Zlotoryja, mounted in synthetic (Ep) resin :
profile, (see Tab. 1 and Fig. 4) Refl. light, 1 nicol, 5, 6, 7 — points analysed quantitatively with microprobe analyser (see Tab. 2)
Jaroslaw BANAS, Andrzej GRODZICKI, Witold SALAMON — Mineralogic-geochemical Jarostaw BANAS, Andrzej GRODZICKI, Witold SALAMON — Minefalogicjg‘?oc\‘;v?"};fﬁ“
characterization of detrital native gold from the vicinity of Ztotoryja and Wadroze Wielkie, characterization of detrital native gold from the vicinity of Ztotoryja and Wadroze Wielkie,
Lower Silesia, SW Poland Lower Silesia, SW Poland



MINERAL. POL. VOL. 16, No 1—1985 PLATE IV

Phot. 7. Detrital grain of native gold (Au) intergrown with vein quartz (Q), vicinity of Wadroze
Wielkie, mounted in synthetic resin (Ep)
Refl. light, 1 nicol, 8, 9, 10 — points analysed quantitatively with microprobe analyser, C—D — semiquantitative profile
(see Tab. 3 and Fig. 5)

Jarostaw BANAS,. Andrzej _GRODZICKI, Witold SALAMON — Mineralogic-geochemical
charakterization of detrital native gold from the vicinity of Ztotoryja and Wadroze Wielkie,
Lower Silesia, SW Poland

23 pazdziernika 1983 r. zmart w State College w Pensylwanii prof. G. W. Brindley wybitn:
krystalograf i mineralog, tworca wspolczesnej nauki o mineratach ilastych. ’ i

Urodzony 19 czerwca 1905 r. w Stoke-on-Trent w Anglii, ukoficzyt Uniwersytet w Manchester
w 1928 1., po czym pracowal w stynnym laboratorium badan rentgenostrukturalnych L. Bragg’a
i R. M. James’a. Doktorat Filozofii w zakresie fizyki uzyskat na Uniwersytecie w Leeds, gdzie pro-
wadzil pionierskie badania nad zastosowaniem dyfrakcji rentgenowskiej w badaniach struktural-
nych. W 1953 r. przeniost si¢ do Stanow Zjednoczonych, gdzie objat stanowisko profesora i kierow-
nika Zakladu Technologii Ceramicznej w Pensylvania State University. Prace Brindleya nad od-
stepstwami od idealnych struktur modelowych otworzyly nowy rozdziat krystalochemii mineratow
ilastych. Zajmowat si¢ on ponadto badaniami wysokotemperaturowymi reakcji mineratow ilastych
i kompleksow organo-ilastych. Byt wspotautorem i reda'ctore n podstwowych moaografii oraz jed-
nym z gléwnych inicjatorow utworzenia AIPEA i czasopisma “Clay Mineral Bulletin” (obecnie
“Clay Minerals”). Jako utalentowany i ceniony nauczyciel akademicki miat uczniéow i przyjaciot
na catym $wiecie, a wyrazem uznania byl szereg czlonkostw honorowych i medali wielu towarzystw
naukowych. Pami¢¢ o prof. G. W. Brindleyu jest rowniez zywa wsrod polskich mineralogow, po-
niewaz bliskie mu byly sprawy Polski i Polakow, jak rowniez rozwoj badan nad mineratami ilastymi
w naszym kraju. Z zalem zegnamy tego Cztowieka wielkiego umystu i serca, naszego zacnego i szcze-
rego Przyjaciela.

23 oxTs6pst 1983 ckonvancs B IlencbuiBanun mpod. I'. B. Bpunasei, BbIIArOIIMACA KpUCTal-
gorpad) ¥ MUHEPAJIOT, OCHOBOIIOJOXHMK COBPEMEHHOM HAyKd O [JIMHACTBIX MHUHEpAJIAX.

Poxnen B Ctok-ou-Tpent B AHrmmu 19 wmronst 1905, okOHpYMJI yHMBEpCUTET B MaHnyecTep
a moToM paboTal B M3BECTHOM PEHTTEHOCTPYKTYpHOM mabopaTopuu JI. bperra u Ha Y HuBepcuteTe
B JIMAC 3alMTMIL HOKTOPCKyto mucceprammio. C 1953 roma no cmeptu pa6oran B [leHcHIBaHUS
Creitt FOHUBEPCUTHI. Ero paboThl MO OTKJIOHEHHAM OT MOJENLHBIX CTPYKTYP CIIOMCTBIX MUHEPAJIOB
CTaIi OCHOBOW HOBOM BETBH MX KPUCTAJUIOXMMMHU. BpuHIUIEH ObUT OMHMM M3 OCHOBOIMOJIOKHHMKOB
MEX/IyHAPOIHOM acCoLMaLu AIPEA u xypnana «Clay Minerals». Bl 3ameyaTeIbHbIM IeAa-
FOrOM 1 4eJOBEKOM. ITaMsTh O HAM OCTAHETCSI CPE/IbI €Er0 MHOTOYUCIICHHBIX YYCHHUKOB M [IPy3beH
BO BCEM MMDE, B TOM YHCJIE M CPE/IM TIOJILCKAX MUHEPAIOTOB, C KOTOPBIMH OH MMEJT HAyHBIE 1 JIHY-
HBIE CBSI3U. ;



