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A new mineral kamarizaite has been found in association with scorodite, jarosite and goethite on a waste
dump of Kamariza mine, Lavrion mining district, Attikí Prefecture, Greece. The mineral forms fine-grained
aggregates (up to 3 cm) consisting of individuals up to 1 ìm in size, as well as submicroscopic botryoidal ag-
gregates. Color yellow to beige, streak light yellow. Mohs’ hardness 3. Cleavage is not observed. Dme-

as = 3.16(1) g/cm3 (by hydrostatic weighing), Dcalc = 3.12 g/cm3. Wavenumbers of absorption bands in the IR
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1 Íîâûé ìèíåðàë êàìàðèöàèò è åãî íàçâàíèå óòâåðæäåíû Êîìèññèåé ïî íîâûì ìèíåðàëàì, íî-
ìåíêëàòóðå è êëàññèôèêàöèè ìèíåðàëîâ Ìåæäóíàðîäíîé ìèíåðàëîãè÷åñêîé àññîöèàöèè 1 èþëÿ
2008 ãîäà.



spectrum of kamarizaite are (cm–1; s — strong band, w — weak band): 3552, 3315s, 3115, 1650w, 1620w, 1089,
911s, 888s, 870, 835s, 808s, 614w, 540, 500, 478, 429. By TG and IR data, complete dehydration and dehydro-
xylation in vacuum (with the weight loss of 15.3(1) %) occurs in the temperature range 110—420 °Ñ. By
Mössbauer data, all iron in kamarizaite is Fe3+ with octahedral coordination. Kamarizaite is optically biaxial, po-
sitive. nmin = 1.825, nmax = 1.835, nmean = 1.83(1) (for a fine-grained aggregate). Chemical composition is (elect-
ron microprobe, mean of 4 point analyses, wt %): CaO 0.35, Fe2O3 41.78, As2O5 39.89, SO3 1.49, H2O (by
TGA data) 15.3, total 98.81 %. The empirical formula, based on (AsO4,SO4)2 is: Ca Fe0.03 2.86

3+

(AsO4)1.90(SO4)0.10(OH)2.74�3.27H2O. The idealized formula is Fe (AsO ) (OH) 3H O3
3

4 2 3 2
+ ⋅ . Kamarizaite is ort-

horhombic, space group Pccm, Pcc2, Pcmm, Pcm21 or Pc2m; a = 21.32(1), b = 13.666(6), c = 15.80(1) Å,
V = 4603.29(5) Å3, Z = 16. The strongest reflections of the powder diffraction pattern [d, Å (I, %) (hkl)] are:
6.61 (37) (112, 120), 5.85 (52) (311), 3.947 (100) (004, 032, 511), 3.396 (37) (133, 431), 3.332 (60) (314), 3.085
(58) (621, 414, 324). The holotype specimen is deposited in the Mineralogical Collection of the Technische Uni-
versitat Bergakademie Freiberg, Germany (inventory number 82199).

Ìåñòîðîæäåíèå ñóëüôèäíûõ ñâèíöîâî-öèíêîâûõ ðóä Ëàóðèîí (Ëàâðèîí), ðàñïî-
ëîæåííîå â þãî-âîñòî÷íîé ÷àñòè ïîëóîñòðîâà Àòòèêè (Ãðåöèÿ), øèðîêî èçâåñòíî ðàç-
íîîáðàçèåì ãèïåðãåííûõ ìèíåðàëîâ, âêëþ÷àþùèì ìíîãèå ðåäêèå è ýíäåìè÷íûå äëÿ
ýòîãî îáúåêòà ìèíåðàëüíûå âèäû. Ìåñòîðîæäåíèå ðàçðàáàòûâàëîñü ñ ïåðåðûâàìè
îêîëî 5000 ëåò, ïðè÷åì äîáû÷à ðóäû ïðîäîëæàëàñü äî êîíöà XX ñòîëåòèÿ. Íåñìîòðÿ
íà ýòî, ìèíåðàëîãèÿ çîíû îêèñëåíèÿ Ëàóðèîíà èçó÷åíà íåäîñòàòî÷íî, î ÷åì ñâèäåòå-
ëüñòâóþò ðåãóëÿðíî ïîÿâëÿþùèåñÿ ñîîáùåíèÿ îá îòêðûòèè çäåñü íîâûõ ìèíåðàëîâ.
Çíà÷èòåëüíîå ÷èñëî âòîðè÷íûõ ìèíåðàëîâ îêèñëåííûõ ðóä Ëàóðèîíà ïðèíàäëåæèò ê
êëàññó àðñåíàòîâ.

Àâòîðàìè íàñòîÿùåé ïóáëèêàöèè èçó÷åí íîâûé âîäíûé àðñåíàò æåëåçà êàìàðè-
öàèò, íàéäåííûé íà îòâàëå ó÷àñòêà Êàìàðèöà (Kamariza mining area, Lavrion District,
Attika Prefecture, Greece). Íîâûé ìèíåðàë íàçâàí ïî ìåñòó íàõîäêè.

Êàìàðèöàèò ñëàãàåò ìîíîìèíåðàëüíûå òîíêîçåðíèñòûå ñâåòëî-æåëòûå è áåæåâûå
ôàðôîðîâèäíûå àãðåãàòû, ïîãðóæåííûå â ìàññèâíûé ëèìîíèò (ðèñ. 1). Àãðåãàòû íî-
âîãî ìèíåðàëà èìåþò èçîìåòðè÷íóþ ôîðìó, èõ ðàçìåð äîñòèãàåò 3 ñì. Â ýòîé àññîöèà-
öèè ïðèñóòñòâóþò è òîíêîçåðíèñòûå àãðåãàòû ñêîðîäèòà. Íåñìîòðÿ íà òî ÷òî êàìàðè-
öàèò è ñêîðîäèò íàõîäÿòñÿ â òåñíîé àññîöèàöèè, îíè íå îáðàçóþò ìèêðîñðàñòàíèé, ïî-
ñêîëüêó àãðåãàòû ýòèõ ìèíåðàëîâ âñåãäà îáîñîáëåíû äðóã îò äðóãà. Ïî âñåé
âèäèìîñòè, ýòè àðñåíàòû ÿâëÿþòñÿ ïñåâäîìîðôîçàìè ïî ðàçëè÷íûì àðñåíèäíûì ìè-
íåðàëàì è îáðàçîâàëèñü â ðåçóëüòàòå ãèïåðãåííîãî èçìåíåíèÿ ïåðâè÷íîé ïîëèìåòàë-
ëè÷åñêîé ðóäû. Ïðè ýòîì îñíîâíàÿ ìàññà ðóäû, ñëîæåííàÿ íåêîãäà ñóëüôèäîì æåëå-
çà, ïðåâðàòèëàñü â ëèìîíèò. Â àññîöèàöèè ñ êàìàðèöàèòîì óñòàíîâëåí òàêæå ÿðîçèò,
îáðàçóþùèé ïðîæèëêè è ãíåçäà â ëèìîíèòå.

Ýëåêòðîííî-ìèêðîñêîïè÷åñêîå èçó÷åíèå îáðàçöà áûëî ïðîâåäåíî íà ïðîñâå÷èâà-
þùåì ýëåêòðîííîì ìèêðîñêîïå JEM-100CX ïðè óñêîðÿþùåì íàïðÿæåíèè 100 êÂ.
Ïðåïàðàòû îáðàçöà äëÿ ýëåêòðîííî-ìèêðîñêîïè÷åñêîãî èçó÷åíèÿ áûëè ïîäãîòîâëåíû
ìåòîäîì ñóñïåíçèè è ìåòîäîì ïðåïàðàòîâ «ñóõîãî» ïðåïàðèðîâàíèÿ. Ïðè ýëåêòðîí-
íî-ìèêðîñêîïè÷åñêîì èçó÷åíèè îáîèõ ïðåïàðàòîâ â ïðîõîäÿùèõ ýëåêòðîíàõ áûëè
âûÿâëåíû ïëàñòèí÷àòûå ÷àñòèöû ñóáìèêðîííûõ ðàçìåðîâ, ôîðìû êîòîðûõ â ïëàíå
ïðèáëèæàþòñÿ ê ïðÿìîóãîëüíèêó (ðèñ. 2), à òàêæå ðûõëûå àãðåãàòû ÷àñòèö áåç ÿâíûõ
êðèñòàëëîãðàôè÷åñêèõ î÷åðòàíèé.

Â ìèêðîñêîïè÷åñêèõ òðåùèíàõ ñ ïîìîùüþ ýëåêòðîííîãî ìèêðîñêîïà ìîæíî îáíà-
ðóæèòü ïî÷êîâèäíûå àãðåãàòû êàìàðèöàèòà (ðèñ. 3). Ìèíåðàë õðóïêèé, òâåðäîñòü åãî
àãðåãàòîâ ïî øêàëå Ìîîñà ñîñòàâëÿåò îêîëî 3. Ïëîòíîñòü, èçìåðåííàÿ ìåòîäîì ãèäðî-
ñòàòè÷åñêîãî âçâåøèâàíèÿ, ñîñòàâëÿåò Dèçì = 3.16(1) ã/ñì3, âû÷èñëåííàÿ ïëîòíîñòü
ðàâíà Dâû÷ = 3.12 ã/ñì3.

Âîëíîâûå ÷èñëà ïîëîñ ÈÊ-ñïåêòðà ïîãëîùåíèÿ êàìàðèöàèòà è èõ îòíåñåíèå ñëå-
äóþùèå (ñì–1; s — ñèëüíàÿ ïîëîñà; w — ñëàáàÿ ïîëîñà; ðèñ. 4, à): 3552, 3315s, 3115
(O—H-âàëåíòíûå êîëåáàíèÿ); 1650w, 1620w (äåôîðìàöèîííûå êîëåáàíèÿ ìîëåêóë
H2O); 1089 (âàëåíòíûå êîëåáàíèÿ èîíîâ SO4

2– ); 911s, 888s, 870, 835s, 808s (âàëåíòíûå
êîëåáàíèÿ èîíîâ AsO4

3– ); 614w (äåôîðìàöèîííûå êîëåáàíèÿ èîíîâ AsO4
3– è/èëè ãðóïï

Fe3+—OH); 540, 500, 478, 429 (Fe3+—O-âàëåíòíûå êîëåáàíèÿ). Õàðàêòåðèñòè÷åñêèå
ïîëîñû êàðáîíàòíûõ àíèîíîâ â ÈÊ-ñïåêòðå îòñóòñòâóþò.
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