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MINERALOGIE

OBSERVATII MINERALOGICE 81  GEMOLOGICE

ASUPRA UNOR OCURENTE DE OPAL, CALCEDONIE SI JASP
DIN MUNTIT OAS— VARATEC !

de -
CSCANR EDILSTEING? KLARA EDELSTEIN?2, ANDRED GOT/AS

Opal. Chaleedony. Jasper. Gems. Mineral data. Chemical composition. DT A data. Colour.
East Carpathians — Neogene cruplive-Qualernary — Oas Mountains, Gulin Mountains.

Abstraet

Mineraloyical and Geminological Observalions on Opal, Chaleedony and Jasper Occurrences
in the Ous-Varatec Mountains. This pﬁper presents the main mineralogical features, established
on the basis of microscopie, thermic-differential and, in some cases, diffractomelric analyses
of the opal, chalcedony and jasper occcurrences in the zones : Dealul Dimbanului-Bixad (Oas),
Laposa Valley (Biita), Piriul Noptii (Valea P\O$1e -Baia Mare), Valini Valley (}'m/d), Cusecreada
Valley (Capnic). Gemmological observations arc also made.

Résumé

Obscroations minéralogiques el gémologiques sur quelques occurrences d’opdle, caleédoine
el jaspe des monts d'0Oas-Viralee. On présente les principales caractérisliques minéralogiques:
établies sur base des analyses microscopicues, thermigue-différenticlies ef peur quelques cas.
diffractométriques, des occurrences d’opale, calcédoine ¢t jaspe des zenes @ Pealul Dimobanului-
Bixad (Oas), vallée de Laposa (Biita), Pirinl Nopiii (Valea Rosje-Eaia Mare), vallée de Vglini,
(Firiza), vallée de Cuscreada (Capnic). On y fait aussi des ebservations gémclogiques.

4

! Depusi s 16 martic 1987, acesptatlsd pentru comunicave s publicare ia 1 aprilie 14887,
comunicald in scdiu@.a din 44 aprilie 1987.

2

2 [PEG ,,Maramures”. Str. Victoriel nr. 146, Baia Mare.

3 JCTYPMN. Str. V. Babes ur. 64, Baja Mare.
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. In ultimii ani ina‘para,.noastrﬁr au crescut preecupirile de ordin gemo-
logic (Papiu, Mastacan, 1973; Motiu, Ghiured, 1979; Ghiurcd, 1981 ;
Ghluroa Ghiurci, I*ulga Fuloq ]984 Ghlurca Ghiurcad, 1982).

in cele ce urimeazi se plczmm citeva date erloolce mineralogice
51 gemologice asupra unor ocurente de opal si cmlcedonle asouate magma-
titelor neogene din muntii Oas-Viratec. In intentia autorilor, nota de
fatd ar fi prima lucrare dintr-o suiti in cadrul cireia si fie expuse carac-
teristicile mineralogice si gemologice ale unor minerale si roci din aceastd
zon, ce pot fi utilizate ca pietre decorative i ormamentale. Lucrarea se
referd la ocurenta de opal din Dealul Dimbanului — Bixad (Oas),
lJa  jaspul din zona valea Laposa — Bidita, la calcedonia agati-
formi de pe Piriul Noptii (Valea Rogie — Baia Mare), la ocurentele
de jasp de la Firiza (valea Vilini), la calcedonia de pe valea Cuscreada
(Capnice) si la calcedonia din zona Trestia. In figurd este prezentatd loca-
lizarea ivirilor sau @ ariilor la care se referd nota. Pe mdsurd ce sc¢ vor
acumula date, antorii doresc si prezinte si alte varietiiti, precum si alte
ocurente. Intruc1t determinirile s-au ficut pe un numir mic de esantloane,
lucrarea are un caracter preliminar,

1. Opalul din Dealul Dimbanului {versant sting valea
Custurii-Bixad)

Apare: ca filonase neregulate, sub 0,3 m grosime, discontinue, sau
in cuiburi dispuse intr-o rocd eruptivil care a fost descrisd de citre Istvan
et al. (1982) ca fiind hialodacit. Coloratia este variaté ; mai frecvente sint
culorile verde-gilbui §i maronie, aceasta din urmé in doufl nuante; una
mai desehisd g1 alta mai mchlsa la unele esantioane se observi o trecere
gradatd iar 1a altele o limiti netd intre culoarea maronie si cea verzuie.
Mineralul este casant i prezintd spirturd concoidald. Unele sint fin poroase
(es. 7281 —3E), cu texturd usor nodwlard ; adesea se observd pete si reti-
cule brune-gd#lbui, pe unfond verzui; miei impuritdti limonitice apar in
bhenzi. Citeva esantioane prezinté fie cruste fle miei cuiburi de silice albd
criptocristalind.

In sectiune subtire, se dlstmo cimpuri fine, sub 0,005 mm cu forme
neregulate, cu structuri f1br01ad1are vizibile doar la dlafraomale puternicé.
Unele lmpunmm solzoase, in agregate fin sferoidale plezmtcn dimensiuni
sub 0,03 mm (pl. I, fig. 1). Limonitul apare sporadic (esantion 7280,
7281 —3E), ca pete sferoidale brune, cu halouri gilbui, mai rar in cuiburi
neregulate. In eg:ntionul 7282 —3E, se observd pete sferoidale de limonit,
brune-opace, dispuse in jurul unor granule de sulfuri. Aceastd proba are
in sectiune subfire o culoare slab oalbule verzuie, cu nuante gdlbui-brune.
In probd 7284, s¢ observi un mceput de cristalizare sub formi de fibre
sterse yi aoregmte fibroase (pl. I, fig. 2).

n sec{iune lustruité, materialul prezintd o SuprafatZL lucioasd, cu
textura foarte slab v1z1b11a nodulard (7282—3E), sau in benzi fine si
cu lentile i nodule mici. In tabelul 1, sint prezentate plmclpalele caracte-
ristici rezultate la analiza termogravmometmca

Analizele difractometrice an pus in evidentd in probele 7280—3E,

7281 —3K si 7284 —3E, pe un fond de silice amorfa tridimit iar in ultl-
mele doud §i goethit.
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TABELUL 1

7280—3E 7281 —3E 7282—3E 7284—3E

Culoarea dupd ardere ciirdmizie — slah gilbuic — portocalie — cidrdmizie
TYemperatura de eliminare a apeti 220° 250° 250° 305°
Pisrderea in greutate 9% (prin eli-

minarea apei) 5,5 . 6,2 5 3,8

Compozitia chimicd este prezentatd in tabelul 2.

Din punct de vedere gemologic se caracterizeazd printr-o culoare
plicutd, verde, cu tentd gilbuie (asemdndtoare cu cea a lizarditului), sau
maronie, luciu bun, opac, Se prelucreazd satisfdcitor in sistemele ,,baroc”
si ,,cabochon” putind fi utilizate la confectionarea medalioanelor, cerce-
ilor, butonilor pentru manseté ca si a altor obiecte de podoabi.

2. Caleedonia de pe Pirful Noptii (Valea Rosie-Baia Mare)

Formeazd umplutura péartii superioare a filonului Salvator din
cadirul zicimintului Valea Rosie, pe tronsonul cuprins intre piriul Szar-
karet gi Piriul Noptii. Filonul are grosimi pin& la 3 m si poate fi observat
astizi In citeva santuri vechi §i pe halzile a dou& galerii. Calcedonia este
asociatd cu cuart; adesea, fragmente frumos rubanate de calcedonie alba,
cut lungimi de 1—10 cm §i grosimi de 1—2 cm constituie elemente ale
unei brecii filoniene cimentate cu cuart si, in parte, cu limonit. Calcedonia
are culoare albd-ldptoasd si este alcdtuitdh din cruste submilimetrice.

Local, prezinté4 desene bizare, determinate probabil de micromor-
fologia peretelui pe care s-a depus sau de prezenta unor impuritdti in
timpul formirii. Apar §i aspecte agatiforme. O ugoard impregnare cu
limonit conferd unor esanticane o nuant{d galbend-marouie.

In sectiune subtire, se observit benzi din agregate fibroradiare, lungi
pind la 1 mm, inalternantd cu benzi mai mult granulare (pl. T, fig. 4).
Majoritatea acestora au alungire pozitivd, fiind reprezentate prin cuar-
tind ; benzile de calcedonie an alungire negativii. Se intercaleazd gi benzi
de cuart granular, hipidiomorf-xenomorf cu granulatie de 0,5 mm. Cu
exceptia unor pelicule limonitice, foarte fine sau a unor benzi cu impreg-
niri limonitice, de asemenea foarte fine nu apar alte impurititi vizibile.
Analiza chimicd pune in evidentd continuturi de Au gi Ag mai ridicate
decit in alte caleedonii din zona munfilor Oas-Vératec (tab. 2). Continu-
tul de ap#, aga cum rezultd din analiza termicd este redus, 0,79, —canti-
tate ce se elimind la 305°. Se prelucreazii relativ ugor atit in sistemul
cabochon, cit §i in cel baroe. Tdierea se face axtfel incit s& se surprindi
suprafata rubanatd; marea varietate a desenului oferi o gami largd de
modele. Prin glefuire, capiti un luciu bun. Dach este tiiati in pldcute
subtird, prezintd si o semitransparentd (pl. 11T, fig, 3, 4). Poate fi colorati
- artificial, obtinindu-se pseudoagate.
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. TABELUL .2

s Continwtul in Au, Ag. Pb, Zn. Cu si S al unor ocwroile de opal si-calcedonic din munfii’
Ous— Varaled™ . . 5 of

sy

) . b Auwr Ag Ph Zn e S
Proba Localizare alt o/t 9% o % 1%
7274-3T. | valea Laposa-Biila 0 2.0 u | 0.0200 0,020 0,40 -
7276-3FE YValca Rosie—Baia Mare 0,2 1 15,8 u 0,010{ 0,015] 0,19
T277-3E | Treslia ) ) 3,0 u | 0,010] 0,015 0,26
T278-31 valea Valini 0 2,0 u 0,015{ 0,015|-0,18
T279-3E valea Cuscreads 0 2,6 1 0,034] 0,065 0,015 0,62
7280-3L valea Custurii-Oas ) o o) 6,4 u 0,010 0,010} 0,19
7281-31 0 2,8 u | 0,015 0,010 0,21
7282-3E bo 0 4,0 u 0,020] 0,015} 0,20
7284-3E . ' 0 0 u | 0,015 0,015] 0,14

* Analize electuate in laboratorul de chimic al IPEG Maramures in anul 1983.

B Jaspul edramiziu din v alea Laposa (Biita)

Apare ca mici filonage discontinue si cuiburi neregulate in andezitul
piroxenic. Aceeasi silice rogie este relativ larg réspinditd §i in zona Ilba—
asociatd ariel in care apar andezitele piroxenice pannonlene de obicei,
apare sub form# de fragmente. In loc a fost observatd in carierele Valea,
Hotarului §i Ilba—gard. “Probele Ia care ne referim in cele de mai jos provin
din fragmente de pe valea Laposa— Biita.

Apare ca o silice crlptocm%tahna de culoare rosie-ciriimizie intens# ;
frecvent, prezmt& o serie de impuritdti I'eprezentate prin zone amorfe,
piritiziri si silice de culoare albd sau neagri.

In sec’gume subfire, apare ca o masd criptocristalind de culoare
rogie-singerie, putin transparenta Calcedonia este fin cristalizaté (0,02 mm)
si prezmta magse de impregnare de hematit fin solzos sub formé# de granule
sau sferule fine. Hste stribdtutd de vinigoare, de mase: xenomorfe sau
fibroase de calcedonie relativ purd sau slab impregnaté cu hematit
{pl. 11, fig. 1). )

in sectume lustruitd, se obtine o suprafa{d foarte lucioasd, rogie-
cirdmizie, cu o nuantd mai deschisi decit a esantioanelor neqlefulte
uneori cu O‘ranule dlsperse de goethit. Analiza DTA nu pune in ev1denta
api; au fost observate dous efecte exoterme : la 470° — transformarea
pohmorfa a oxizilor de fier si la 545° — oxidarea fierului.

Analiza difractometricd a pus in evidentd prezenta cuartului sia
hemadtitului.

Prin prelucrare in stilul bavoc capidtd o nuantd mai vie, cu luciu
puternic; este deosebit de apreciat.. Deoarece este casant probabll ci
este mai greu de prelucrat in alte tehniei.

_4: Oecurentele de jasp de pe valea Valini (Firiza)

Nu au fost pind in prezent cartate detaliat, dar se stle cd apar in
cantitate relativ mare, in orice caz mai mare de(nt tipurile mentionate la
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punctele 1,2 si 3. Fragmentele au dimensiuni intre 1—30 cm, mai rar
0,5 m. Paleta coloristicd este relativ variatd : galben (doud nuante),
rosu (o altdh nuantd decit jaspul din valea Laposa), negru intens, maronie
(o altd nuantd decit a opalului din Dealul Dimbanului, mai putin plicutd),
galben cu pete rosii, milimetrice si altele.

In sectiune subtire (esantion 7278 —3E), calcedonia apare in gra-
nule de cca 0,05 mm, xenomorfe sau fibroradiare ; se observid o alternants
de benzi cu granulatie putin diferitd. Benzile sint impregnate in mod
variat cu limonit, in mase fin granulare sau sferoidale ; pe benzi inguste
§1 in cuiburi, apar acumulidri mai puternice (pl. II, fig. 2, 3).

Este strabdtutd de o altd generatie de caleedonie sub formé de vini-
goare, cu grosimi pind la ¢,02 mm, cu granulatie find, filonage in care
dlrectxa flblelor este perpendmulam pe planul fﬂonasuhn

in sectiune lustruitd, se obtine o suprafatd lucloaszb in care uneori
se evidentiazd textura rubanati si cuiburi rogcate de croethlt (pl. II,
fig. 4). Prin analiza DTA, s-a pus in evidentd un continut Fotal de apad de
11,29 din care 6,1 este probabil asociatd oxizilor de fier iar restul unor
impuritditi de caolin,

Prelucrarea in sistemul ,,baroc’ se face usor obtinindu-se suprafete
cu luciu foarte bun gi cu o gamé variatdi de culori, adesea cu desene.

5. Caleedonia de pe valea Cusereada (Capnie)

Este incolord sau are foarte slabe tente albistrui. A fost observats
doar in fragmente foarte neregulate care probabll au mulat configuratia
peretilor fisurilor din andezitele piroxenice in care s-au depus. Fragmen-

~ tele — destul de rare — au dimensiuni de ordinul centimetrilor.

Sub microscop apare sub form# de benzi fibro-radiare de 0 ,1 mm,
sporadic lentile granulare de 0,01 mm (pl. III, fig. 1, 2). Prezmta alun—
girea negativi. Contﬂnutul de apa, este de 0,89, ( pus in ev1dent<L prin efec-
tul endoterm DTA de la 95°). :

6. Caleedonia albastrd de Trestia

A fost studiatd detaliat relativ recent de citre Motin si. Ghiurcd
(1979) si noi nu aducem date noi as upra ei der o reamintin ¢a fiind unul
din materialele foarte apreciate pentru cunfectionarea. pietrelor ornamen-
tale.

Wodu! de pre!uerar“

M‘Ltem&hu supus preluerdrii o fost in pIe‘ﬂ«Lbﬂ spart cu ciocanul ia
dimensioni convenabile (sub 4 cm lungime). Degi prm prelucrare, muchiile
ascufite se indulcesc este de preferat totusi ca nainte de .sloiuu'e fiecare
piesd =4 fie tdiatd M eventual poh/ateb, conferindu-i-se o formy ce poate
fi uncori in acord cu ue\enul ei natural.

S-a utilizat un aparat vibrator (vibratory tumbler) marca ,,Graves”
carve prelucreazi o cantitate de aproximativ 1300 grame in cursul a 204
de ore. Slefuirea se fa(*o in doud brepz, e abraziv de tip (clrborund de
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1/400 mm gi respectiv 1/250 mm iar lustruirea cu oxid de aluminiu sau
cu alte substante echivalente. Dup# prelucrare, fiecare piesid este prinsi
cu ajutorul unui adeziv de tipul risinilor epoxidice intr-o capsd metalicd
astfel incit aceasta s corespundd formei si culorii piesei.
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MINERALOGICAL AND GEMMOLOGICAT OBSERVATIONS ON
OPAL;, CHALCEDONY AND J ASPER OCCURRENCES IN THE
OAS—VARATEC MOUNTAINS

(Sumrhary)

Opal oceurring in the Dealul Dimbanului (Bixad hUd;) presents
very fine fibrora unl structures end limenitic iwmpurities; o — tridymite
and goethite have been vendered evident by diffractograms. It dlqplav

green and brown hues. Water content varies between 3 8 and 6.2 per cent,

Jasper in the Laposa Valley (B3ifa) shows a specifie light red-brick
red colour, with a very good lustre, highly appreciated.

Chaleedony in the Pirtul N opi;ii_ {Valea Rogie-Baia Mare) forras the
filling of the Salvator vein in the Valed Rogie ore deposit. In thin section
1 mmn bands of fibroradial aggregates alternate with more granular bands;
some of them display a positive elongation being ropxe»ented by quartzine
and others a negative elongation, being represented by chalcedony ;
bands of hlpldxomorpmc—\enomorphlc granular quartz -are intercalated.
Water content represents 0.7 per cent. -

2~ ¢. 933
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Jasper in the Vilini Valley (Firiza) presents various coloms ; yellow,
red, black, brownish and combinations. of these colours. . Watcn content

r eaches

11 2 per cent.

Chalcedony in the Cuscreada Vallev (Capnie) is - colourless and trans«

parent ;
content

it consists of fibroradial bands with negative elongation. Water
represents 0.8 per cent.

All of them, by polishing, present nice colours and a lustre surface
which give thema gem qualities.

EXPLICATTIA PLANSELOR
Plansa I

Fig. 1 — Opal cu impuritdti lin solzoase si agregate. Dealul Dimbanului (es. 7282—3E). Nic.

11, X 64.
Opal with {fine scaly impurities and aggregates. Dealul Dimbanului (sample
7282 — 3E). Nic. 11, x 64. :

Fig. 2 — Opal cu fnceput de cristalizare sub form# de nodule sferoidale si cu impurité{i in benzi

si sferule fibroase. Dealul Dimbanului (es. 7284 —3E). Nic. II, X 64.
Opal with incipient crystallization as spheroidal nodules and impurities as bands
and fibrous spherules. Dealul Dimbanului (sample 7284 — 3E). Nie. 11, x64.

Fig. 3 — Opal {in nodular cu impuritdfi insirate vermicular : Dealul Dimbanului (es. 7284 —3E).

Fig. 4 —

Fig. 1 —

W
I

Fig.

w

Fig.

Fig. 4 —

Nie. II, x123.

Fine nodular opal withivermicular impurities ; Dealul Dimbanului (sample 7284 —3E).
Nic. I, x 125,

Calcedonie de pe Piriul Noptii (es. 7276-3E): alterneazi benzi granulare cu benzi
fibroradiare. Nic., -, x 21.

Piriul Noptii chalcedony (sample 7276-3E); alternation of granular bands and fibro-
radial bands. Nic. +, x 21.

Plansa II

Silice criptocristalind impregnati cu hematit fin solzos, stribituti de vinisoare de
calcedonie purd. Valea Laposa (es. 7274-3E). Nic. II, x 21.

Cryptocrystalline siliqa impregnated with finc scaly hematite, penctrated by veinlets
of pure chalcedony. Laposa Valley (semple 7274-3E). Nic. 11, x 21.
Calcedonie fin fibroasa, in benzi fine, impregnate cu limouit, stribdtutd de calcedn-
nie purd. Valea Vilini (es. 7278—3E). Nic. II, x21.

Fine fibrous chalcedony, as fine bands, impregnated with limonite, penetrated by pure
chalcedony. Vilini Valley (sample 7278-3E). Nic. 11, x 21.
Calcedonie de pe valea Vilini (es. 7278-3E) cubenzi{in fibroase, in alternantd cu benzi
impregnate cu limonit. Nic. I, x 21.

"alini Valley chalcedony (sample 7278-3E) with fine fibrous hands alternating with
bands impregnated with limonite. Ni. . I1, x 21,

Calcedonie cu texturd rubanati si cuiburi' de goethit. Valea Vilini (es. 7278-3E).
Sectiune lustruiti. x 6.

Chalcedony with banded structure and goethite nests. Vilini Valley (sample 7278-3E).
Polished section. Nic. 4+, x 6.
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Planga III

Fig. 1 — Calecedonie de pe valea Cuscreada (es. 7279-3E); se ohservd cimpuri fibro-radiare.
- Nie. II, x 21. i

Cuscreada Valley chalcedony (sample 7279-3E); tibroradial fields can be observed.
Nie. II, x 21. _

Fig. 2 — Calecedonie de pe valea Cuscreada (es. 7279-3E) ; se observi structura nodulari. Sec-
liune lustruitd. Nie. II, x 5.
Cuscreada Valley chalcedony (sample 7279-3E) ; nodular structure can be observed.
Polished section. Nic. II, x 5.

Fig.3 — Caleedonie rubanati de pe Piriul Noptii (es. 7276-3E). Sectiune lustruitd, Nic. 4, X 5.
Pirful Noptii banded chalcedony (sample 7276-3E). Polished section. Nice. 4, x 5.

Fig. 4 — Aceeasi. Sectiune lustruitid. Nic. II, x 5.
Idem. Polished section. Nic. II, x 3.

Plangsa IV

Fig. 1, 2, 3, 4 — Opaluri si calcedonii prelucrate in sistemul baroc si montate in capse.
Opals and chalcedonies processed in the baroque style and mounted in caps.
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THE CHALCEDONY OF TRESTTA— \1APA“\IUIUE51
by -
GHEORGHE ILlNC!} 2

T i

Silica. Chalcedony. Quartz. Opal. Recrys[[flli:a'lion. Paramorphism. Organic malerials.
Colour. Chemical composttion. DT A dala. X-ray data. Infrared specira. East Carpathians
— Transcarpathian Flysch Zone — Tibles and Lipus Mountains. Baia Mare-Cavnic Zone.

Absiract

The chalcedony’s mode of presentation and its relationship with the surrounding rocks
suggest that it was formed by solidifications ef silica gels precipitated from hot springs, either
in subaerial conditions or in fissures and cavities of a preexisting alteration crust. From mine-
ralogical point of view, the silica from Trestia consists of quartz, chalcedony, opal and proba-
bly relics of melanophlogite, which form a complex recrystallization sequence. The existence
of some relic microstructures and the striking similarity between forms from- Trestia and cubes
-of melanophlogite, led us to consider the cubic crystals as paramorphs after melanophlogite.
There are also the results of chemical analysis, X-ray diffraction and infrared absorption spectro-
scopy that plead for the same idea. The blue colour of the chalcedony is due to selective ab-
sorption and diffusion of light by colloidal dispersed particles. When heated, chalcedony turns
from blue to white and its strong opalescence becomes less.obvions suggesting the instability
of the disperscd substance to high temperatures, probably due to its fluid or organic nature.

1

Résumé

Culcédoine de 1'restia— Maramures. La forme de gisement de la calcédoine ¢t ses relations
avee les roches environuanies suggérent qu’elle cst le résultat de la solidification de guelques
gels de silice précipités des sources chaudces, soit en’des conditions subaériennes, soit en des
fissures et cavités d’une ¢corce d’altération préexistente. Minéralogiquement, la silice de Trestia

1 Received May 20, 1987, accepted for commumcatlou and publication May 20, 1987,
~commumcated in the meeting June 5, 198%.
2 Institutul de Geologie si Geofizied. $tr. Caransebes nr. 1, R 79678 Bucuresti, 32.
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W

comporte du quarz, de la calcédoine, opale et probablement reliquants de mélanophlogite qui
forment une séquence complexe de recristallisation. La présence de quelques microstructures
reliques et la grande ressemblance entre les formes de Trestia et les cristaux de ‘meélanophlogite
nous déterminent de considérer les cristaux cubiques comme les résultats des paramorphoses aprés.
le mélanophlogite. Les résultats des analyses:chimiques, par diffraction de rayons X et spectro- -
photométrie d’absorbtion en infrarouge sont aussi en faveur de cette idée. La couleur bleu de
1a calcédoine est le résultat de ’absorbtion et de la diffusion sélective de la lumiére au niveau
de quelques particules dispersées de maniére coloidale. Par ¢chauffement, la couleur de la cal-
cédoine passe de bleu vers blanc et 'opalescence devient moins accentuée, fait quisuggére Vins-
tabilité de la substance dispersée a des températures hautes, fonction de son caractérc fluide:
ou de sa nature organique.

Introduction

In a limifed area, north-east of Trestia (Bala Mare—Cavnic zone),
scattered in soils or along brook-beds appear numerous fragments of blue
silica, rendering varied morphological aspects : sinter-like reniform masses,
thin radial-fibrous or paiallel banded structures, surfaces imprinted by
an irregular relief or plates and druses inlaid with unwonted cubic erystals.

Among other silica occurrences which have compelled attention in
the course of time, the chalcedony of Trestia won a certain renown. It is
not only the colour or the unusual crystallographic forms which state the
reason for this celebrity, but that for almost two centuries the attempts
made to identify their origing usually remained in & stage of contradictory
assumptions. Even today the genesis of the blue hexahedral crystals is
not yet obvious, in spite of so many dedicated studies and maybe is for
this reason that a new paper dealing with the same subject dces not run
the risk of being a subject matter uf little interest.

Historical 2

Three kinds of matter wiil be followed both by 'thv historical referen-
ces in this chapter and by our own observation: 1. The chaleedony’s
‘mode of presentation and its relationship with the ountrv rocks, 2. The
mineratogical ‘eomyposition and the origin of the ('Ivsiallogrn,hm forms,
3 Tho cause of the blue eolonr. )

. The chalcedony was first stated by Fichtel in 1781 {in a quotation
by Ackner, 1858) who described fragments of blue silica in a brook-hed
where they ocecurred wmixed with clay. The fragments resembled common
lnestone stalagmites and crusts.

Later, Beudant (1822) supposed that the chalecedony - fragments
s ++ . originate in fields with porphyritic green rocks. Maybe they ave
to be found in veins, but there is nothing positive in this 1‘(?spe<zt. as the
samples were collected from brooks or found in sands”

According to Ackner (1855), chaleedony appesrs Von plouvhed fields,
in the bed of C‘lbm river or within the alluvia all.over the place’.

/e,phfm"ovmh (1893) quoted Xoch as maintaining that {fragments
ame from veins and druses in rhyolitic andesites”. Bombicei (1900)
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stated a similar mode of presentation but also reported chalcedony in
druses within silicified wood, thus finding a good resemblance with some
gilica cubes from Olmo di Castellucio di Capugnano, near Poretta (Italy).

Manilici (1962) considered the chalcedony as a result of hydrotherm-
al alterations related to Neogene extrusive rocks in the area but made
1no dei’mlte reference to the 1elat10ns with surroundlnd rocks.

2. As for the origin of crystallographic forms, one of the first obser-
vations belongs to Ackner (1855), who deseribed the hexahedrons from
Trestia as ’'pseudocrystals”’, to wit chalcedony pseudomorphs after fluorite.

Zepharovich (1859, 1893) agreed with Ackner’s conclusions, but
also quoted some different opinions as those of Zerrener and Farber, who
established that the cubes were nothing else but independent quartz crys-
tals". Detailed goniometric measurements made by Ferber indicated angles
of 9415’ corresponding to a rhombohedral variety of quartz, previously
described at the time by Mohs and Breithaupt.In a paper by Schartf
(quoted by Zepharovich, 1859), the author showed that the crystal-faces
were ”1r1e<ru1ar1v -distorted and full of pits and little ridges, as a result
of some superpo%ed minute laminae” and thus tried to explain the angle
deflections noticed by Ferber. As a matter of fact, even some fluorite crys-
tals from Zchoppau or Miinster Valley frequently exhibited obtuse or acute
angles, generallv departing very slightly from normal values. Therefore,
Scharft maintained that the cubes were pseudomorphs after fluorite but
did not reject the possibility that certain smaller cubes with rounded edges
and angles could belong to other minerals.

In the last tome of his lexicon, Zepharovich mentioned Mallard who
identified — in association with the pseudomorphs crystals — a new spe-
cies of chalcedony which he called lussatite.

Behrens (18(1) and Geinitz (1876) published detailed observations
regarding the microscopic structure of chalcedony and stated in their
turn that the cubic crystals belong to fluorite. In a band within a chal-
cedony sample, Geinitz found numerous minute, colourless crystals exhi-
biting square or hexagonal outlines. The microcrystals displayed an irre-
gular distribution and show obvious relief and transparency. They ranged
from 0.01 to 0.03 mm and had cubic or cubic-pyramidal forms which
became visible when the microscope lens was slightly moved against the
thin section. Not only the author assigned the microcrystals to pseudo-
morphs after fluorite but also speclﬁed that this mineral “should not
be regarded as something anterior to chalcedony but as a synchronous
phase”

For Bombicei (1900), the cubie crystals from Trestia ’do not resem-
ble fluorite at all”. Because of their face morphology, the cubes are rather
similar to some ‘. ..mimetic (?) hexahedral species like boleite, hauerite,
pharmakomdentc, ot melanophlogite. Excepting the colour, a he\qhe—
dron from Giona is apt to be confused with a cubic crystal from Trestia’".
Anyway, a§ a genetic process, the pseudomorphosis was questlonable
so the author suggested instead a so-called ‘‘autocrystallization”, consi-
dering that the cubic forms belong to a peculiar mineralogical species
Wlnch he called cubosilicite and to w}uch he gave the following definition :
“,.. cubosilicite is a form of silica, generally quartzitic with an admix-
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ture of opal, having the appearance of a blue-coloured chalcedony ; it
occurs as mimetic crystals of cubic form, visible to the naked eye’. The
author identified organic material in the samples and assigned to it an
important role in the genesis of cubosilicite : *. .. the nmixture of quartz
and hydrated silica (opal), particularly when traces of hydrocarbon are
present — and this is the case of cubosilicite — represents a suffi-
cient reason for the transition from trigonal to cubic system’.

‘Manilici (1962) noticed some very interesting chaleedom7 pseudo-
morphs after a cubie mineral with cubic cleavaoe, which seems to be
formed on behalf of galenite”.-

X-ray studies carried cut by Motin and Ghiures (19“}) showed the
prevailing presence of «-quartz. The authers rejected previous opinions
(unspecified) according to which the chaleedony of Trestia consisted of
melanophlogite.

3. The colour of the Trestm chaleedony and its origin did not focus
much attention until 1979 when Motiu and Ghiureid dedicated to this
subject a detailed study. The results of theinv estigations made the authors
draw the conclusions that the chalcedony contalns finely dlspersed
inclusions of gylvite (I&(l) and tluorite (CaF,). Electron probe microana-
lysis revealed an excessive amount of potassium in the sylvite inclusions
which was inferred from the lower vaviation amplitude of chlerine con-
tent and this was considered the reason for the presence of “F-type
colour centers 5 within the chalcedony. Moreover, the excess of caleium in
fluorite determined a so-called “‘aditive colour”. Thus, the authors stated
that the two halides played the role of ground for the colour centers
which generate the chalcedony’s well- known characteristic hues.

Mode of Presentation, Relationship with the Country Roeks

The field observations carried out till now did not confiri the exis-
tence of any veins or druses of chalcedony within the andesites. We have
identified chalcedony just as fragments scattered in soils or alluvia and
never associated oy welded with elements of ignecus rocks. Without
definitely rejecting a possible mode of presentation in the terms deseribed
by Koch or Bombicel , we sugoest that the chalecdeny was fornied by
solidification of silica gels precipitated from het springs, either in subae-
rial conditions or in fissures and cavitics of & preexisting alteFation crust.

A supposed ¢ (\pom’on on an already altered crust explains fairly
well why the sirfaces of silica {fregnients are almest never stuck with
extrusive or sedimentary rocks %, Besides, certain minex J((Ll aspects
which will be presented further on pr)\"dc evidence for very low tempe-
rature genetic processes.

'T&fﬁizgemlogic:ﬂ €<}rz1pnsition. The Grigin of the Crystallographic Ferms

It is obvious even from a brief exa minatien that the blue silica
fragments consist nm, only. of chalcedony aq it nay be 1Lfe1r< d trom ihe
uxual dwommmtlnn of ‘the &dn;plu {rom Tiestia.

Under the microseope, the silica fragments reveal ciearly b(,pan’zwcd
b@nuaﬁuth differ cnt de grees of’ erystallization < corigisting either of quaztz
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or chalcedony and opal (P1. I, Fig. 1). The bands reflect in a typical
stratified structure which is macroscopically enhanced by lighter or
darker blue hues.

A significant proportion of quartz is conspicuous. The substitutions
.of chalcedony by quartz as a result of recrystallization are always clear
and eloquent (Pl. 11, Fig. 1). Besides, most of the quartz crystals show
chalcedony relics, proving that they resnlt from such processes.

The chalcedony forms radial-fibrocus aggregates, sometimes of
considerable dimensions which reflect a very homogeneous crystallization
medium. The straight mutual impingement boundaries between the aggre-
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Fig. 1 — Differential thermal carve for the Trestia silica (MOBd-type equipment.
Analyst : C. Criciun).

gates (Pl. II, Fig. 2) plead for the same idea. Together with the quartz
resulted from recrystallization, chalcedony is part of the cubic crystals;
some crystals are formed entirely of chalcedony which definitely puts of
the question the assumption that the myqtals represent rhombohedral
forms of quartz.

Opal is quantitatively reduced and generally has a relict character
biased by incipient cryptocrystalline zones. Opal is pointed out by thermal
analyse too. On the differential-thermal curve (Iig. 1) between 60 and
420°C, there is a large endothermic effect, divided by several modulations
at 80 and 220°C Which is produced, at least partly, by the loss of absorbed
water and of opal’s constitution water. The later is denoted also by the
absorption bands at 3500 and 1635 cm™ in the infrared spectrum (Fig. 2a)
which - correspond respectively, to the stretehing and bending vibrations
of the H,0 molccule. .

The infrared spectrum (Fig. 2a) points out the quartz’s specific
bands at 465, 510, 695, 785801 and 1090—1175 em™. The modula-
tions at 557 and 670 cm‘l‘are very interesting as thev are ascribable
to tridymite. Such modulations, however, occur frequently in the spec-
tra of various opals (van der Marel and Beutelspacher, 1976) and they
are not necessarily explained by the presence of tridymite in the samples.’
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¥ig. 2 — Infrared absorption spectra [or chalcedony (a, b) and melanophlogite (sample 31.348 —

Museun of Institute ol Geology and Geophysics, Bucharest), (¢, d): the ,,»’”’ and ,,d’” spectra

correspond to samples of chialcedony and melanophlogite respectively, calcinated for an hour
at 450°C (UR-10 spectrometer. Analyst : Y. Drighici — I1.G.G.).

They rather indicate the effect of some fridymite-type bonds, isolated
in the opal’s disordered lattice which do not form proper crystallographic
planes. The absence of any indication for tridymite in repeated X-ray
diffraction analysis confirm such suppositions for the Trestia silica as
well.

There is evidence that within the silica aggregates from Trestia,
the three identified phases: quartz, chalcedony and opal coexisted with
an unstable cubic polymorph of 8iO,: the melanophlogite. 7

The above mentioned evidence and the possible genetic signifi-
cance of melanophlogite will be examined further on within the discus-
sion regarding the origin of the cubic forms.
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Certain relict microstructures localized in the cubic crystals were
found to show remarkable similarity with the regular microzoning of
organic films in melanophlogite crystals (Pl III, Figs. 1—5).

In a layer of chalcedony and fine crystallized, we rediscovered
the minute square and hexagonal forms described by Geinitz. Careful
examination pointed out that these forms exhibit the same zoning (Fig.
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Fig.3 — a, Microcrystals with a regular zoning resembling melanophlogite.

b, Different ways in which the light band outlining microcrystals shifts at slight

motions of the microscope lens from good focus, together with the inferred
crystalline forms.

3a). Noteworthy that either outside or inside the outline of such micro-
crystals’”’ there is the same quartz crystal. Thus, the ‘“obvious relief”
found by Geinitz is only apparent because it does not result from the
difference between the refringence of the crystal and that of the exte-
rior medium. The narrow band of light, outlining the forms and resem-
bling the “Becke line” is in fact the image of a very thin film of impu-
rities which envelops the microerystals. This could be inferred as well
from the way the light band shifts at slight motions of the microscope
lens from good focus (Fig. 3b). ,

Together ‘with the described zoning there is the striking resem-
blance between the forms from Trestia and melanophlogite cubes of
equal size (Pl. IV, Figs. 1—4) that led us to consider the cubic crystals
as paramorphs after melanophlogite. '

As an indirect evidence, it could be mentioned that chemical ana-
lyses of the chalcedony reveal 0.707 per’cent organic carbon (analyst :
E. Opris, TPGG, Bucharest), suggesting that the silica was formed in
a medium rich in organic material, perfectly consistent with the occur-
rence of melanophlogite. The considerable amount of organic material
reveals itself in the opacity of the heated silica which is obvious even in
thin sections (Pl. IV, Fig. 3). '
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As regards the organic material, there are some very significant
comparisons to be made between Lhe infrared spectra of melanophlo-
gite and that of the chalcedony from Trestia. The ‘““a” and ‘“‘c” spectra
in Figure 2 belong to Trestia chalcedony and melanophlogite respecti-
vely, the “b” and “d” spectra belong to the same samples but after
they were heated at 450° C. Few chalacterlstlc bands in melanophloglte
spectrum, sueh as the 660, 715, 880 and 1435 cm™ are missing in the
heated sample’s spectrum. The same bands, excepting the one at 660
em™t, are visible in the chalcedony’s spectlum, too.

~
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Fig. 4 — Probable phase transitions scheme that occurred in
Trestia silica.

In a similar maaner, the bands are missing in the spectrum corres-
ponding to the heated sample. This fact sugg ests the existence of a
common component, sensitive to high temperatures, in the two minerals.

X-ray powder ditfraction analysm rendered, in addition to the
quartz’s specific reflexes, some faint peaks corresponding to d/n:
5.960—6.004—6.077; 4.700; 3.870;3.690—3.709—3.710; 3.579—3.588 A,
which could indicate melanophlogite relics. There were eight determina-
tions on different samples and with diffractometers of various types (Phi-
lips P.W., DRON—3, DRON—20, TUR M —61). The repeated appea-
rance of such peaks in diverse testing conditions, increases the confi-
derce that can be reposed in these results.

The melanophlogite entails by its occurrence low formation tem-
peratures, consistent with the presumed surface deposition, described
in the previous chapter. Moreover, it completes the transformation seq-
uence which was identified in the silica aggregates. The supposed scheme
of this sequence is rendered in Figure 4.

The Cause of the Blue Colour

The involvement of halides such as sylwte and fluorite in the genera-
tion of the chalcedony’s blue colour (Motiu and Ghiurci, 1979) sets qurte o
few problems regarding both the colour aa.turatlon and the hues
possible to result from such processes.
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The existence of the ‘F”—type colour centers in alkaline halides
of various occurrence is more or less accidental ; cases of large exten-
sion of such phenomena are very seldom. Hence, it is presumable that
a coloured alkaline halide, moreover,finely dispersed in a colourless solid
would provide nothing else but a faint chromatic effect or rather no
effect at all. '
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Fig. 5 — Light absorption spectra of ’I"'-cenlers in sylvite.
a) according to Jacebs and Tompkins (1955, fide Murgulescu and Segal, 1979)
znd by according to Platonov (1976).

It is noteworthy that the “F” centers in different alkaline halides
have specific absorption ranges within the visible spectrum. Thus, “F”
centeis in sylvite have an absorption maximum between 5000 and 5509 A
(green) (Jacobs and Tompkins, 1955, fide Murgulescu and Segal, 1979),
therefore inducing a purple colour (Fig. 5a). Platonov (1976) indicated
for the same sylvite ““F” centers a strong absorption in the entire zone
comprised Dbetween 4000 and 6000 A (Fig. 5b) that makes the halide-
to appear pink-coloured. For this reason, it is an extremely difficult
task to find out what could be mixed with purple-pink sylvite to obtain
the well known blue hues of Trestia chalcedony . '

There is a remarkable optical property — the opalescence — that
considerably diminishes the range of possible causes of the blue colour.
As defined by Rutzkov (1960), opalescence refers both to the dim aspect
of the substance and to the fact that its colour in transmitted light
as compared to the one in reflected light is always displaced towards
the red zone of the visible spectrum. Such state is obvious in the case
of Trestia chalcedony, too, as thin laminae always show a marked orange
or reddish hue when observed in transmitted light.
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The opalescence is a defining property for colloidal systems with
high dispersion degree, that makes us definitely reject any possible atomic
or molecular ground for the colour of the Trestia chalcedony.

The causes of the optical phenomena which describes the opales-
cence of solid sols are well-known and therefore we shall not insist upon
them ; we shall emphasize just the fact that selective absorption of
light in colloidal system does not depend too much upon the chemical
composition of the dispersed substance. In this respect, a greater influ-
ence is exerted by the dimensions of the dispersed particles and by the
difference between the refraction indexes of dispersed substance and
dispersive medium.

Few indications exist about the nature of the dispersed phase
in Trestia chalcedony. Thus, the fact that after heating fragments of
chalcedony the blue colour turns to white and the opalescence becomes
legs obvious, suggests the instability of the dispersed substance to high
temperatures, probably due to its fluid or organic nature.
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3 Some quoted papers like those of Gautieri (1800), Blum (1823) or Hein (1903) were
omitted from this chapter as they were not available.

4 At present, an unknown toponymy.

5 The ,,F’-type colour centers occur in non-stoicheiometric crystals of alkaline halides
and consists of single, free electrous in lattice vacancies. Visible radiation may cause transi-
tions of electrons’ energy levcel in the conductivity band of the lattice and thus, determine
selective absorption of light. Spectral bands that arise from ’F’’-centers electron transitions are
characteristic of each halide.

6 Very recent reports by O. Edelstein indicate a veinlet of bluc chalcedony in a lime-
stone fissure. It is a singular case of chalcedony on a substratus and it could be cxplained as
resuttlting from silica gels trickled in the fissure from the surface. The welding was favoured by
the fact that limestones usually exhibit clean, unaltered surfaces.

7 Melanophlogite is a low temperature (< 112°C) cubic polymorph of Si0,. The index
of refraction is 1.425 and the calculated density. 1.99 g/cm®. Chemical analysis reveals C, H
and S content of at least 69, These elements are present in organic films trapped on the cube
growth surfaces. According to Friedel (1890) and others, fresh crystals of melanophlogite are
rare while quariz paramorphs after melanophlogite are very common (Appleman and Skinner,
1963). ‘ : )

$ Bands such. as 465, 522, 700 and 790 —800 cm™! in the mélanophlogite infrared spec-
trum are due to quartz formed while grinding the sample of melanophlogite. Appleman and
Skinner (1963) mentioned the fact that melanophlogite is unstable in a slress field and there-
iore very sensitive to such treatments as grinding. The authors showed that within Lalf an Liour
ol grinding 100 mg of melanophlogite in an ordinary mechanical driven laboratory mmortar and
pestle, more than 90 % of the sample inverted to quariz and within an hour total inversion had
occurred. ) ! .
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CALGEDONIA DE LA TRESTIA — MARAMURES
(Rezumat)

Intre alte ocurente de calcedonie, care in decursul timpului au atras
atentia cercetdrii mineralogice, cea de la Trestia — Maramures gi-a cig-
tloa,t o anumiti celebritate. Nu numai culoarea albastrd §i neobisnuitele
sale forme cristalografice o justificd, dar si faptul c& de aproape doud
secole, incercérile de stabilire a originii acestora au rimas cel mai adesea
in stadiul unor ipoteze contradictorii.

Referirile de ordin istoric §i observatiile proprii cuprinse in aceasté
lucrare au fost sistematizate urmirind trei categorii de probleme : 1. for-
ma de zicimint a calcedoniei gi relatiile ei cu rocile inconjuritoare, 2.
compozifia mineralogicid si originea formelor cubice, 3. cauzele colora-
tiei albastre.

1. Cu privire la forma de zicimint a calcedoniel existd numeroase
mentlum, mai ales in literatura veche. Acestea se referd la: fragmente
in soluri si aluvmm (Fichtel, 1971 ; Ackner, 1855), filoane si geode in
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roci eruptive (Beudant, 1822; Koch, 1893; Bombiceci, 1900), geode in
trunchiuri de lemn silicifiat (Bomb1001, 1900)

Observatiile proprii nu confirmd existenta unor flloane sau geode
de silice in rocile eruptive. Am identificat calcedonie numai ca frag-
mente in soluri si aluviuni si niciodatd in asociatie cu elemente ale unui
substrat de roed eruptiva. Firs a respinge definitiv ideea unei forme
de zicimint de tipul celei mentionate de Koch sau Bombicei, sugeram
posibilitatea formdrii silicei prin consolidarea unor geluri precipitate
din izvoare fierbin{i fie in conditii subaeriene, fie in f1sur1 si cavitati
ale unei scoarte de alterare preemstente O eventuald depunere pe un
substrat deja alterat, ar oferi o buni explicatie pentru faptul cid supra-
fetele fragmentelor mhmoase gisite nu sint aproape niciodatd cimentate
de fragmente de rocd eruptivi san sedimentari (vezi nota 6).

. Silicea albastrid de la Trestia este alcituitd din calcedonie ali-
turi de care participd in proportii insemnate cuartul si opalul (pl.I, fig.1).
Intre aceste trei faze se stabilesc raporturi de inlocuire prin recnstahza}e
(pl. I1, fig. 1).

De-a lungul timpului cristalele hexaedrice de la Trestia au fost
fie atribuite unor pseudomorfoze dupid fluorind (Ackner, 1835 ; Zepha-
rovich, 1859—1893 ; Behrens, 1871 ; Geinitz, 1876 ; Scharff, 1893 ; Mal-
lard., 1893) sau dupid galen# (Manilici, 1962), fie considerate forme rom-
boedrice ale cuartului (Zerrener, Ferber, 1873) sau forme cristalografice.
ale unei specii mineralogice aparte : cubosilicitul (Bombicei, 1900).

Anumite microstructuri relicte localizate in cristalele cubice atrag
atentia datoritd unor remarcabile similitudini cu microzonalitéitile peli-
culelor de material organic din cristalele de melanoflogit (pl. ITI, fig.
1—5). Aceste microzonalitati, ca si aseminirile frapante care ies in
evidents cind se conpard, in cadrul aceluiasi ordin de mirime, formele
de la Trestia cu cristale de melanoflogit (pl. IV, fig. 1—4) ne deler-
mind s% considerim cristalele cubice drept rezultatul unor paramor-
foze dupd melanoflogit. Pentiu aceastd idee pledeazd si rezultatele ana-
lizelor chimice, care scot in evident{d un confinut ridicat de substanti
organici.

3. Cauzele coloratiei albastre a calcedoniei de la Trestia nu au
stat In mod deosebit in -atentia cercetdtorilor pind in 1979 cind Motia
si Ghiurcd au dedicat acestel probleme un studiu aminuntit. Deter-
minirile ficute i-au condus pe autori la concluzia cd in calcedonie se
gaseso fin gi uniform dispersate silvind (K C}) si fluoring (CaF,). Un
anumit exces de metal in silvind — dedus ‘din amplitudinea mai scé-
zuta de variatie a curbei de continut a clorului in raport cu cea a pota-
sinlui, la analiza cu microsonda electronicd —-este . considerat respon-
sabil pentru aparitia unor cenfri de culoare de tip ,,F” (vezi nota 5).
Totodatd, excesul de Ca din fluoring determini, aparitia unei agsa-numite
,,coloratii aditive’. Celor doud halogenuri din: calcedonie li se atribuie
rolul de ,,suport al centrilor de culoare care ii conferd acesteia nuan-
tele caracteristice, bine cunoscute’ ;

Implicarea halogenurilor alcahne si alcalino- pammtoabe (silvind si
respectiv fluorind) in procesele care genereaza culoarea calcedoniei de
Trestia (Motin &1 Ghiurcd, 1979) 1‘idicﬁ o serie de probleme ce privesc
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atit sattratia culorii cit gi nuantele care s-ar realiza prmtr -un atare meca-
nism.

Aparitia unor centri ,,F” in halogenurlle alcaline din ocurente
naturale are un caracter accidental, cazuri de larg# extindere a unor
astfel de coloratii fiind rareori intilnite.- Este de presupus oricum, ci
prin dispersarea finf a unei halogenuri alcaline colorate intr-un mediu
solid incolor, efectul cromatic ar fi puternic estompat daci nu chiar anulat.

Important este si faptul ed centrii ,,F” din diferitele halogenuri
alcaline gu domenit proprit de absorbtie in spectrul vizibil. Silvina cu centri
»B prezintd, dupd Jacobs si Tomkins (1955 —tide Murgulescu si Segal,
1979), un maxim de ab.smbtle in zona 5000—5500 A (verde), asa Incit
apare coloratd in purpuriu (flg 5a). Platonov (1976) indics pentru acelagi
tip de silvind o absorbtie puternics in toati zona dintre 4000 si 6000 A
(fig. 5b), ceea ce explicd de ce silvina cu centri ,,F”’ apare coloratit in
roz. Din acest motiv, este dificil de imaginat cu ce s-ar putea combina
silvina coloratd astfel pentru a conferi calcedoniei de Trestia culoarea
albastrd atit de caracteristici.

Observatii simple aratii ci fatd de culoarea calcedoniei in lumini
reflectats, cea vizutd in lumind transmisi este deplasatd spre zona rogie
a spectrului. Acest fenomen, impreund cu aspectul tulbure al agregatelor
de silice, defineste opalescenta calcedoniei de Trestia, proprietate defi-
nitorie pentru un sistem coloidal cu un grad inalt de dispersie si care
exelude in acelagi timp, eventuale cauze de ordin atomic sau molecular
ale coloratiei.

Agadar culoarca albastrd a calcedoniei de la Trestia se datoreazd
absorbtiei si difuziei selective a luminii la nivelul unor particule disper-
sate coloidal. :

Asupra fazei dispersate coloidal in silicea de Trestia existd putine
indieatii : comportamentul termic particular al culorii (prin incilzire
culoarea in luming reflectatd trece de la albastru la alb, iar opalescenta
msal putin accentuatd) sugereazd instabilitatea substantei dispersate la
temperaturi inalte, probabil in legituri fie cu caracterul siu fluid fie cu
natura sa organici. .

EXPLANATION OF PLATES

Plate T

Fig. 1 — Layers with different crystallization degrees within a silica aggregate from Trestia,
resulting in a parallel banded structure. Q-quartz; C-chalcedony; O-opal; RC-relics
of chalcedony; RO-relics of opal; RM-relics of melanophlogite microstructures;
RRC-recrystallizetions. N+, 15 x. :

3

Plate IT

Fig. 1 — Chalcedony (c) replaced by quartz (q) in a process of recrystallization. In the upper
part of the image one can perceive incipient cryptocrystalline zones developed on
opal, N+, 90 x.

3 — ¢. 838
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Fig. 2 — Radial-Tibrous aggregates of chaicedony with straight compromise boundaries. In' the:
cubic crystal from belqw, one can distinguish relics of ghalcedony in quartz. N, x45..

Plate TII

Fig. 1 — Cubic crystal of melahophlogite within which organic films cause a characteristic regalar
zoning (after Appleman and .Skinner — 1963). N ||, 150 X.
PFig. 2—5 — Relict microstructures identified in the cubi¢ crystals from Trestia; a remarkable

similarity with the melanophlogite zoning is obvious. N | , 150 x. S

Plate IV

Fig. 1 — Melanophlogite crystals from Sicily ... (sample 31348 — Musecum of the Institute of
. Geology and Geophysics Bucharest), 10 x. ’

Fig. 2—4 ... and cubic crystals of similar size order from Trestia, 10 x.

Fig. 5 — Calcinated silica showing obvious opacity even in thin sections, N//, 70 x.
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.

Sulfates.” Rozenite. Szmikile. Halotrichite. Pickeringite, Copiapile. Sulfides. Ozidalion
~tone. Chemieal composilion. X-ray dala. Infrared spectra. East Carpathians — Neogene
" eruplive-Qualernary — Gulin Mountains. Apuseni Mountains — FLower Cretaceous-Paleo-
" gene magmaliles — Bdifa.

.

Abstraet

In the oxidation zone of some base-metal deposits rosenite, szmikite, ha}otrichite, pickerin
gite (Borzas-East Carpathians-Gutti Neogeue volcanic zone) and zincocopiapite (Biigoara—Apu
seni Mountains — Giliu massif) were identified, the last three new minerals in Romania.

Résumé

Canlribulions @ la connaissance des sulfales de la Roumanie. Dans fa zone d’oxidation de
cerlainies minéralisations de sulfures métailiques on a identifié la rosénite, la szmikite, ’halo-
trichite, la pickeringite (Borzas—Carpathes Onentales, zone volcanique néogéne de Gutli)
et zinccopiapite (Bdisoara-monts Apuseni, le massif de Gilau); les derniers trois minéraux sont
nouveaux pour la Roumanie. !

In the Borzag auriferous stock, hosted in Pannonian andesitic struc-
_tures, rosenite, szmikite, halotrichite,and pickeringite occur in the oxidation
zonhe, covering the walls of a temporarily abandoned gallery. They appear

1 Received April 14, 1987, accepled for. co‘mm,unication and publication April 16, 1987,
communlcated in the meeting April 17, 1987.
e .2 ngtitutul de Geologic si Geofizica. Str. quansebes nr. 1, R 79678 Bucuresti, 32
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as efflorescences, crusts, concretionary or stalactitic formations. Zinco-
copiapite was also identified in the oxidation zone of a quartz and sulfate
vein (Biisoara), affiliated to banatites affecting the Precambrian meta-
morphités of the Baia.de Aries Series. It is of note that halotrichite,
pickeringite and zincocopiapite are new minerals in Romania. The com-
plex (X-ray, IR, chemical) study made possible the diagnosis and em-
phasizing of the characteristic features of the mentioned wminerals.

Morphological Aspeects

Rosenite occurs as white-yellowish individuals with a long-pris-
matic and acicular habitus (P1.1, Fig. 1) disposed as a rosette withim
stalactitic and crustal formations. Under the microscope (3000 x) the
development of the prism face (010) is observed (Pl. I, Figs. 2, 3), as
in case of lacobeni (Bilan, 1976).

Szmikite was first desceribed in the world at Baia Sprie by Schroe-
ckinger in 1877. At Borzay, sznikite crystals show a short-prismatic
habitug; they are of a white-pinkish colour and form mainelon-iike,
saccharoidal coneretions (Pl. I, Figs. 1,2, 3).

Halotrichite is found as fibrous and acicular erystais (Pl 111, Figs.
1, 2, 3), of a white-yellowish up to vellowish-reddish colour, forming .
concretions, locally with textile or radial aspect.

Pickeringite occurs as white-slightly yellowish acicular 1ndlv1duals,
constituting compact aggregates (Pl. IV, Figs. 1, 2, 3).

Zincocopiapite appears as  yellow-slightly greenish, {riable
concretions” made up of individuals flattened after (010) (PL. -V;
Figs. 1, 2, 3).

X-ray Data

X-ray diffraction emphasized for rosenite, szmikite, halotrichité, pié—
keringite and zincocopiapite reticular distances (dA) and intensities
(I) comparable with those found in the relevant htelabule (Tab." 1,
2,3, 4,5).

IR Speetra

The IR3 absorption spectra analysis allowed the identification of
the bands characteristic of each of the study mineral.
Rosenite (Fig. 1) shows two strong absorption bands at 1110 cm™t
molecule SO,), 3440 em ! (crystallization water} and one strong ab%orp—
(tion band at 162) em™ (crystallization water).
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A . TABLE 1 |

X-ray dala of rosenile

dA hkl 1A dA I dA I
ASTM (1) ]:’;)‘39?2') Borsas (3)
6.85° 011,020 50 6.80 20 6.85 4.4
5.46 110 90 5.45 55 5.44 7.9
5.17 021 5 5.19" 1.5
4.73 101 10 4,74 2.5
4,47 111,120 100 4.50 100 4.46 5.0
3.97 002 70 3.99 60 3.98 8.9
3.61 130 10 - 3.61 Lb
3.40 040 60 3.39 37 3.40 4.8
3.27 131 10 : 3.28 2.2
3.22 112 . 50 3.24 42 3.22 4.0
2.985 032 ' 40 2.99 25 A '
2.953 140 50 2.95 28 2.96 4.5
2.906 210 5 2.91 1.1
2.770 141 10 : : 2877 1.6
2,722 220,211 10 272 5 .72 1.4
2.673 132 5 ' 2.68 0.9
2.569 051,221 40 2.58 25 2.58 2.9
2.470 150,023 5 ' 2.475 1.0
2:430 130 30 ) 2.44 2.4
2.371 231,142+ 20 2.36 5 2.38 2.0
2.360 142,151+ 20 ' y
2333 575 £ 2,285 2.0
2.286 033,123 5
2,266 123,080 30 2.96 25 2,245 2.4
2.236 052,240+ 10 5 2.190 0.7
2.179 T 061 5
2.142 241,133 5 2 120 0.9
2,112 160,232 5 . .
2.049 161,161 5 2.07 20 - : :
1.969 143,082+ 20 1.97 10 1.972 1.5
1.944 213,251+ 10 1.945 1.0
1.890 053,223 20 1.890 1.2
1.871 162,162 10 1.875 0.9
1.819 433 5
1.798 153,260+ 20 1.800 1.2
1.765 761,261 10 1,762 0.7
1.725 063 20 1.727 1.5
(1) ASTM

(2) Storr et al. (1983)

(3) Tatu (1987)
Diffractometer TUR M —61, Rad. Co—Xa, filter Fe, 30Kv, 20 mA.

Analysi: 1. Vanghelie, 1.G.G.

AN
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TABLE 2

X-ray dat’a of szmikite

dA akl 1, A i
ASTM (1) Borzas (2)

4.90 011 35 4.90 3.1

4.83 111 10 :

3.80 020 8 3 82 0.5

3.499 200, 111 100 3.52 10.0

3.433 211 25 3.44 2.8

3.343 120 20 3.36 2.4

3.212 002 g 4

3.135 202 40 3.145 3.4

2.602 192 25

2.573 220 38 2.58% 3.2

2,358 031 8 2,367 1.1

2.246 113 12 2.240 1.6

2.230 213 "4

2,135 131 8 2,140 1.0

2.122 231 10

2.105 122 18 2.103 M 72

2,067 392 4 2.067 0.4

2.017 313 12 2.010 1.5

1.984 320 8

1.974 202 ) 1.965 0.7

1.875 311 10 1.873 1.0

1 852 411 4

1.835 140 [

1.786 113 4

1.782 204 4 1.781 0.3

1.754 222 8 1.751 0.8

1.746 400 6

1.740 413 8

1.719 422 16 1.719 1.6

1.679 149 6 1.878 0.7

1.672 240 8 )

1.638 042, 033 8 1.642 1.2

1.614 224, 333 10 1.616 © 1.0

1.607 . 004 6 1.600 0.8

1.583 124 6

1.57t 404 4

1.563 324 6 1.566 0.

1.541 331 10 1.542 0.

1.525 . 431 6

(1f ASTM
(2) Tatu (1987

i

Diffraclometler DRON-3, Rgd. Cu— Kg, filter Ni,
Analyst: 1. Vanghelie, 1.G.G.

30 Kv, 20 'mA.
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X-ray dala of halotiichile

TABLE 3 -

dA hkl i, dA . 1 dA 1
"ASTM (1) California (2) Borzas (3)

10. 200,190 15 10.40 | 17

9.5 216 15 9.50 13 9.50 4.4
7.82 220 10 7.82 11 8.05 3.5
6.02 040,320 30 6.02 28 6.03 4.6
5.24 240,121 15 5.2 16 5.31 4.2
4.77 150,420 100 4.77 100 4.80 10.0
4.62 231,321 30 4.62 31 58 4.2
4.29 311, 401 55 4.99 55 29 9.5
4.09 510.321 45 4.09 45 .09 7.0
3.95 160 .350 35 3.95 33 3.97 .31
3.75 401260 40 3.75 40 . 3.77 4.8
3.48 351,360~ 100 3.48 100 3.49 10.0
3.30 620,261 20 3.30 18 3.27 4.9
3.16 15 3.16 17 3.17 M2
3.05 15 1 3.05 17 3.05 2.9
2.96. 20 2.96 18 2.98. 7
2.86 30 2.86 27 2.385 5
2.76 20 2.76 20 2.78 5
2.67 25 2.67 23 2.675 4.0
e 20 2.61 18 9.R02 2.0
2.55 20 2.55 18 2.565 1.8
2447 10 2.447 10 2. 460 1.1
2.390 5 2.390 6 2.405 0.8
2.279 10 2.279 12 2.280 17
2.231 5 2.231 2.232 0.8
2.009 15 2.009 14 2.015 .5
1.947 5 1.947

1.868 20 1.868 20 1.873 1.7
1.776 5 1.776 '
1.663 5 1.663 -

(1) ASTM

(2) Baur, Sand (1957)

(3) Tatlu (1987)

Diffraclometer DRON-3, Rad. Cu-K, filter Ni, 30 Kv, 20 mA.
Analyst: I. Vanghelie, 1.G.G. '
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TABLE 4
X-rag data of pickeringite

dA bkl N di I
ASTM (1) Borzas (2)

10.6 200,100 6 10.53 1.9
9.7 310 18 9.70 2.4
8.0 220 12 . 8.05 3.3
7.12 Ni 4
6.73 310 4 6.67 143
6.08 040,320+ | . 20 6.025 3.1
5.87 140 10 5.86 1.2
5.31 240 14 5.28 1.5
4.97 211 20
4.82 311,420 100 4.80 10.0
4.69 131,221 " 10
4:62 251 14 4.60 1.6
4.40 250 14 4.40 2.1 -
4.32 41,3114 35 4.33 2.5
4.18 *.141,401 - 20 4.16 - ane
4.122 741,321 30
'3.97 160,350+ 20B 3.95 2.9
3.791 151,341 30 Sl 3.3
3.67 251 6 3.62 0,9
3.510 251 90 3.493 9.9
3.459 441 12
3.344 161,620 12 3.34 1.5
3.285 161,270+ 12 3.3 1.1
3.182 521,630 10. 3.185 - 0.9
3.05 8B 3.04
3.03 6B -
2,978 10 2.98 0.9
2.898" ‘ 20 2.893 1.5
2.836 14 2.840 1.2
2.788 ) 10 2.780 1.4
2.766 10

; 2.72 8B

' 2.687 20 2.682 1.8
2.618 8B 2.615 0.9
2.56 10B 2.565 1.1
2.52 6B
2.47 8B 2.460 ¢ 0.8
2.40 8B T 2,40 1.6
2.304 10 :
2.284 14 2.284 0.9

(1) ASTM

(2) Tatu (1987) _ )

Diffractometer DRON-3, Rad. Cu-Ke, filter Ni, 30 Kv, 20 mA.

Analyst : I. Vanghelie, I.G.G.
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TABLE 5 ‘
' X-ray dala of aluminogopiapite (1, 2) and zincocopza;pi!e (3, 4)
dA | hkl ) yL | dA |1 dAd | 1 | dA T NCda AT x
ASTM(1) Alaska(2) Tsudam(3) Frieden(4) Béisu'ara(5)
18.1 010 80 | 17.891 8 17.8 8 [17.9 10
9.20 020 100 8.945 10 [9.251 10 18.86 | 10 |9.1 |9.7
7.13 001 5 7.063
6.82 011 10 6.812 6.83 2
6151 Ni 5 _
6.17 110 70 6.194 7 |6.12 8 |5.99 7 {6.9 .9
5.58 101 80 5.456 5.66 5 |5.51 7 |5.46 | 1.2
5.32 111 30 5.317 5.35 3
4.68 121 30 4.681 3 4.68 3 | 4.756] 1.0 .
4.48 040 20 4.473 2
4.31 121 20 4.223 4.37 2 | 4.22 (0.9
4.20 131,111 30 4.196 3 4.15 3 1418 1.1
4.01 131 30 4.011 3 4.03 3 |4.001}0.9
3.88 131 10 3.770 3.85 1 ] 3.675/ 0.1
3.58 141,050 50 3.578 5 | 3.56 6 1355 7 |3.57]0.9
3.50 200,102 50 | 3.484 3.52 8 13.4811.3-
3.45 210,220 10 3.432 3.441 3 |3.43[0.9 |
3.36. 221,210 5 3.399 . 3.39 { 1.3
3.20 122 5 3.272 | <1
3.22 122 10 3.222 1 3.21 2
3.14 231 5 3.140 | <@ 3.12 [ 4
3.04 151,132 | 10 | 3.057 8.08 | 4 [3.05(0.9 |
2.92 042 -160 10 2.921 1 2.94 3 :
2.83 230,202 5 2,830 | <1
2.77 211,212 5 2.770 | <t 2.765 10.7
2.73 222,250 5 2.728 | <1
2.67 222,052 10 2.687
2.62 221,142 5/ 2.619 | <1 !
2.508 5 2.508 | <1 2.51]0.5 ¢}
2,485 5 2.48 | <1
2.360 10 2.360 | <1
2.289 5 2.289 | <1
2.1865 5 2.165 | <1
2.101 5 2,101 | <1 ‘
2.063 20 2.063 2 2.08| 0.5
2.009 5 2.009 | <1
1.989 5 1.989 | <1
1.825 5 1.825 | <1
1.727 5 {-1.727 | <1
1.668 5 1.668 | <1
(1) ASTM

(2) Jolly, Foster (1967)

(3) Tu Kwang-chin et al. (1964)

(4) Storr et al. (1983)

(5) Tatu (1987)

Diffractometer Tur M—61, Rad. Co—Ka, filter Fe, 30 Kv, 20 mA.
Analyst : 1. Vanghelie, 1.G.G.
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Rosenite - Borzag, S.R.Romania

Fig. 1—IR absorption spectra of Tosenite.

30 _
“ Szmikite - Borzas, SRRomaniad BT
s

Fig. 2—IRR absorption spectrum of szmikite,

Szmikite (Fig.2) presents two very strong absorption bands at
1135 em™ (molecule SO,), 3410 cm™ (crystallization water) and one
weak absorption band at 1630 cm™! (crystallization water).

Halotrichite (Fig. 3) occurring at Borzas, as compared with that
at Almeda (California ; Marel, Beutelspacher, 1976), shows the band for
crystallization water shifted from 3380 cm™ to 3425 em™ and much
more intense, the inflexion being maintained at 3575 cm™. Another
band typical of the crystallization water, with a high intensity, occurs
at 1640 em ™. As to molecule SO, it has a very strong absorption band
‘at 1110 em™ without the complications from 1075 em™ and 1048 em ™2,
but with the inflexions from 1153 ecm™ and 950« cm ™.

Pickeringite (Fig. 4) found at Borzas displays a strong absorption
band at 3385 cm™ for the crystallization water, slightly shifted as com-
pared with that of pickeringite found at Tucumari (New Mexico ; Marel,
Beutelspacher, 1976); the inflexion at 3580 cm™ is preserved. The exis-
tence of an intense band at 1640 em ™! for the crystallization water is
also observed. As regards molecule SO, it shows a very strong absorp-
tion band at 1115 cm™! with inflexion at 1074 cm™1,

-
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