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Íîâûå ìèíåðàëû øëûêîâèò è êðèïòîôèëëèò, ñëîèñòûå âîäíûå ñèëèêàòû Ca è K, íàéäåíû â óëüòðààã-
ïàèòîâîì ïåãìàòèòå íà ãîðå Ðàñâóì÷îðð â Õèáèíñêîì ùåëî÷íîì ìàññèâå (Êîëüñêèé ï-îâ, Ðîññèÿ). Îíè
èìåþò íèçêîòåìïåðàòóðíîå ãèäðîòåðìàëüíîå ïðîèñõîæäåíèå è àññîöèèðóþò ñ ýãèðèíîì, êàëèåâûì ïîëå-
âûì øïàòîì, íåôåëèíîì, ëàìïðîôèëëèòîì, ýâäèàëèòîì ëîìîíîñîâèòîì, ëîâîçåðèòîì, òèñèíàëèòîì, ùåð-
áàêîâèòîì, øàôðàíîâñêèòîì åðøîâèòîì, ìåãàöèêëèòîì è äð. Øëûêîâèò îáðàçóåò ïëàñòèíêè äî 0.02 �
0.2 � 0.5 ìì èëè âîëîêíà äëèíîé äî 0.5 ìì, îáû÷íî ñîáðàííûå â àãðåãàòû äî 3 ìì, êîðî÷êè, ïàðàëëåëü-
íî-øåñòîâàòûå ïðîæèëêè. Êðèïòîôèëëèò, äàþùèé ïëàñòèíêè äî 0.02 � 0.1 � 0.2 ìì, íàéäåí òîëüêî â
âèäå ñðàñòàíèé ñî øëûêîâèòîì, êàê îðèåíòèðîâàííûõ (ïî {001}), òàê è íåçàêîíîìåðíûõ. Èíäèâèäû íî-
âûõ ìèíåðàëîâ ïðîçðà÷íûå, áåñöâåòíûå, àãðåãàòû áåëûå, áåæåâûå, êîðè÷íåâàòûå, ñâåòëî-êðåìîâûå,
áëåäíî-æåëòîâàòî-ñåðîâàòûå. Ñïàéíîñòü âåñüìà ñîâåðøåííàÿ ïî (001). Òâåðäîñòü øëûêîâèòà ïî Ìîîñó
2.5—3. Âû÷èñëåííàÿ ïëîòíîñòü øëûêîâèòà — 2.244, êðèïòîôèëëèòà — 2.185 ã/ñì3. Îáà ìèíåðàëà îïòè-
÷åñêè äâóîñíûå; øëûêîâèò: 2Vèçì = –60(20)°; êðèïòîôèëëèò 2Vèçì > 70°. Ïîêàçàòåëè ïðåëîìëåíèÿ: øëû-
êîâèò: np = 1.500(3), nm = 1.509(2), ng = 1.515(2); êðèïòîôèëëèò: np = 1.520(2), nm = 1.523(2), ng = 1.527(2).
Õèìè÷åñêèé ñîñòàâ øëûêîâèòà (ìàñ. %; ìèêðîçîíä; H2O ïî äåôèöèòó ñóììû); Na2O 0.68, K2O 11.03, CaO
13.70, SiO2 59.86. H2O 14.73, ñóììà 100.00. Ýìïèðè÷åñêàÿ ôîðìóëà (ðàñ÷åò íà 13 àòîìîâ O; OH/H2O ïî
áàëàíñó çàðÿäîâ): (K0.96Na0.09)Ó1.05Ca1.00Si4.07O9.32(OH)0.68�3H2O. Èäåàëèçèðîâàííàÿ ôîðìóëà:
KCa[Si9O9(OH)]�3H2O. Õèìè÷åñêèé ñîñòàâ êðèïòîôèëëèòà (ìàñ. %; ìèêðîçîíä; H2O ïî äåôèöèòó ñóì-
ìû): Na2O 1.12, K2O 17.73, CaO 11.59, Al2O3 0.08, SiO2 50.24, H2O 19.24, ñóììà 100.00. Ýìïèðè÷åñêàÿ
ôîðìóëà (ðàñ÷åò íà (Si,Al)4(O,OH)10; OH/H2O ïî áàëàíñó çàðÿäîâ): (K1.80Na0.17)Ó1.97Ca0.99Al0.01Si3.99
O9.94(OH)0.06�5.07H2O. Èäåàëèçèðîâàííàÿ ôîðìóëà: K2Ca[Si4O10]�5H2O. Êðèñòàëëè÷åñêèå ñòðóêòóðû
îáîèõ ìèíåðàëîâ ðåøåíû íà ìîíîêðèñòàëëàõ ñ ïðèìåíåíèåì ñèíõðîòðîííîãî èçëó÷åíèÿ. Øëûêîâèò ìî-
íîêëèííûé, P21/c, a = 6.4897(4), b = 6.9969(5), c = 26.714(2) Å, â = 94.597(8)°, V = 1209.12(15) Å3, Z = 4.
Êðèïòîôèëëèò ìîíîêëèííûé, P21/n, a = 6.4934(14), b = 6.9919(5), c = 32.087(3) Å, â = 94.680(12)°,
V = 1451.9(4) Å3, Z = 4. Ãëàâíûå ëèíèè ïîðîøêîâûõ ðåíòãåíîãðàìì (d, Å-I[hkl]): øëûêîâèò:
13.33-100[002]; 6.67-76[004]; 6.47-55[100]; 3.469-45[021]; 3.068-57[121]; 3.042-45[121], 2.945-62[123],
2.912-90[025, 212, 211]; êðèïòîôèëëèò: 16.01-100[002]; 7.98-24[004]; 6.24-48[101]; 3.228-22[109];
3.197-27[0.0.10]; 2.995-47[122], 2.903-84[123, 204, 124, 211], 2.623-20[028, 208, 126]. Øëûêîâèò è êðèïòî-
ôèëëèò — ïðåäñòàâèòåëè íîâûõ ñòðóêòóðíûõ òèïîâ, ðîäñòâåííûõ ìåæäó ñîáîé. Îñíîâà èõ ñòðóêòóð —
ïàêåò èç äâóõ îäèíàêîâûõ ñëîåâ Si-òåòðàýäðîâ ìàóíòèíèòîâîãî òèïà, êîòîðûå ñîåäèíåíû ÷åðåç öåïî÷êè
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Ca-îêòàýäðîâ. Ìàóíòèíèò, øëûêîâèò è êðèïòîôèëëèò ìîãóò áûòü îáúåäèíåíû â ñòðóêòóðíîå ñåìåéñòâî
ìàóíòèíèòà. Øëûêîâèò íàçâàí â ïàìÿòü î ðîññèéñêîì ãåîëîãå Â. Ã. Øëûêîâå (1941—2007), êðèïòîôèë-
ëèò — îò ãðå÷åñêèõ ñëîâ ñêðûòûé è ëèñò, ÷òî îòðàæàåò ñëîèñòóþ ñòðóêòóðó âêóïå ñ ëèòîâàòûì õàðàêòå-
ðîì âûäåëåíèé, è íàõîæäåíèå â òåñíûõ ñðàñòàíèÿõ ñ âèçóàëüíî íåîòëè÷èìûì øëûêîâèòîì. Ýòàëîííûå
îáðàçöû ïåðåäàíû â Ìèíåðàëîãè÷åñêèé ìóçåé èì. À. Å. Ôåðñìàíà ÐÀÍ â Ìîñêâå.

Êëþ÷åâûå ñëîâà: íîâûå ìèíåðàëû, øëûêîâèò, êðèïòîôèëëèò, õèìè÷åñêèé ñîñòàâ, êðèñòàëëè÷åñêèå
ñòðóêòóðû, ãëàâíûå ëèíèè ðåíòãåíîãðàìì, ñòðóêòóðíîå ñåìåéñòâî ìàóíòèíèòà.

I. V. Pekov, N. V. Zubkova, Ya. E. Filinchuk, N. V. Chukanov, A. E. Zadov, D. Yu. Pushcharovsky, E. R. Go-
bechia. Shlykovite KCa[Si9O9(OH)]�3H2O and cryptophyllite K2Ca[Si4O10]�5H2O — new minerals from Khi-
biny alkaline massif (Kola Peninsula, Russia).

Two new minerals shlykovite and cryptophyllite, hydrous K and Ca phyllosilicates, have been found in a pe-
ralkaline pegmatite at the Mt. Rasvumchorr in Khibiny alkaline massif (Kola Peninsula, Russia). They are pro-
ducts of the low-temperature hydrothermal activity. Associated minerals are aegirine, potassic feldspar, nepheli-
ne, lamprophyllite, eudialyte, lomonosovite, lovozerite, tisinalite, shcherbakovite, shafranovskite, ershovite, me-
gacyclite, etc. Shlykovite occurs as lamellae up to 0.02 � 0.2 � 0.5<|>mm in size, or fibers, up to 0.5 mm in
length, combined typically in aggregates up to 3 mm, crusts or parallel-columnar veinlets. Cryptophyllite forms
lamellae up to 0.02 � 0.1 � 0.2 mm in size and occurs only in intergrowths with shlykovite, oriented on {001}
and/or chaotic. Individuals of both minerals are colorless, transparent; their aggregates are white, beige, brow-
nish, pale-creamy or pale yellowish-grayish. Cleavage perfect on (100). Mohs’ hardness of shlykovite is 2.5—3.
D(calc) of shlykovite — 2.244, cryptophyllite — 2.185 g/cm3. Both minerals are optically biaxial; shlykovite:
2V(meas) = —60(20)°, cryptophyllite: 2V(meas) > +70°. Refractive indices: shlykovite á = 1500(3),
â = 1.509(2), ã = 1.515(2); cryptophyllite á = 1.520(2), â = 1.523(2), ã = 1.527(2). Chemical composition of
shlykovite (wt %; electron probe; H2O by total difference): Na2O 0.68, K2O 11.03, CaO 13.70, SiO2 59.86, H2O
14.73, total sum 100.00. Its empirical formula (based on 13 O atoms; OH/H2O from charge balance) is
(K0.96Na0.09)Ó1.05Ca1.00Si4.07O9.32(OH)0.68�3H2O. The idealized formula is KCa[Si9O9(OH)]�3H2O. Chemical
composition of cryptophyllite (wt %; electron probe; H2O by total difference): Na2O 1.12, K2O 17.73, CaO
11.59, Al2O3 0.08, SiO2 50.24, H2O 19.24, total 100.00. Its empirical formula (based on (Si,Al)4(O,OH)10;
OH/H2O from charge balance) is (K1.80Na0.17)Ca0.99Al0.01Si3.99O9.94(OH)0.06�5.07H2O; the idealized formula is
K2Ca[Si4O10]�5H2O. Crystal structures of both minerals have been solved on a single crystal with use of synch-
rotron radiation. Shlykovite is monoclinic, P21/c, a = 6.4897(4), b = 6.9969(5), c = 26.714(2) Å, â = 94.597(8)°,
V = 1209.12(15) Å3, Z = 4. Cryptophyllite is monoclinic, P21/n, a = 6.4934(14), b = 6.9919(5), c = 32.087(3) Å,
â = 94.680(12)°, V = 1451.9(4) Å3, Z = 4. The strongest reflections of X-ray powder diagrams (d, Å-I[hkl]) are
as following: shlykovite: 13.33—100[002]; 6.67—76[004]; 6.47—55[100]; 3.469—45[021]; 3.068—57[—121];
3.042—45[121]; 2.945—62[—123]; 2.912—90[025, —212, 211]; cryptophyllite: 16.01—100[002];
7.98—24[004]; 6.24—48[101]; 3.228—22[—109]; 3.197—270.0.10; 2.995—47[122]; 2.903—84[123, 204, 124,
211]; 2.623—20[028, —208, 126]. Shlykovite and cryptophyllite are representatives of the new structural types
related between them. The base of their structure is a packet of two identical mountainite-like layers of Si-tetra-
hedrons connected via chains of Ca-octahedrons. Thus, mountainite, shlykovite and cryptophyllite could be uni-
ted in the mountainite structural family. Shlykovite is named in memory of Russian geologist V. G. Shlykov
(1941—2007). Cryptophyllite is named from Greek words meaning concealed and leaf that alludes its layered
structure, as well a lamellar habite and occurrence in intimate intergrowths with visually indistinguishable shly-
kovite. Type specimens of minerals are deposited in Fersman Mineralogical Museum of the Russian Academy of
Sciences, Moscow.

Key words: new minerals, shlykovite, cryptophyllite, chemical composition, empirical and idealized formu-
las, X-ray powder diagrams, strongest reflections, the new structural types, structural family of mauntainite.

ÂÂÅÄÅÍÈÅ

Õèáèíñêèé ìàññèâ íà Êîëüñêîì ïîëóîñòðîâå — êðóïíåéøèé â ìèðå ùåëî÷íîé
êîìïëåêñ — âîøåë â ïîñëåäíèå ãîäû íà ïåðâîå ìåñòî è ïî ÷èñëó ìèíåðàëüíûõ âèäîâ,
âïåðâûå îòêðûòûõ â ïðåäåëàõ îäíîãî êîìïàêòíîãî ãåîëîãè÷åñêîãî îáúåêòà, îïåðåäèâ
ñîñåäíèé Ëîâîçåðñêèé ìàññèâ, äîëãîå âðåìÿ äåðæàâøèé ìèðîâîé ðåêîðä ïî ýòîìó ïî-
êàçàòåëþ. Íàñòîÿùàÿ ñòàòüÿ ïîñâÿùåíà åùå äâóì ìèíåðàëàì èç Õèáèí — âîäíûì êà-
ëèé-êàëüöèåâûì ñëîèñòûì ñèëèêàòàì, ñõîæèì ìåæäó ñîáîé ïî íàáîðó õèìè÷åñêèõ
êîìïîíåíòîâ è ñòðîåíèþ îêòàýäðè÷åñêè-òåòðàýäðè÷åñêîãî (Ca,Si,O) ìîòèâà. Â òî æå
âðåìÿ êîëè÷åñòâîì è õàðàêòåðîì ðàçìåùåíèÿ êàòèîíîâ K+ è H-ñîäåðæàùèõ ãðóïï ýòè
ìèíåðàëû, îêàçàâøèåñÿ ïðåäñòàâèòåëÿìè äâóõ íîâûõ ñòðóêòóðíûõ òèïîâ, ñóùåñòâåí-
íî îòëè÷àþòñÿ êàê äðóã îò äðóãà, òàê è îò âñåõ ðàíåå èçâåñòíûõ ïðèðîäíûõ è ñèíòåòè-
÷åñêèõ ñîåäèíåíèé.

Íîâûé ìèíåðàë ñîñòàâà KCa[Si9O9(OH)]�3H2O ïîëó÷èë íàçâàíèå øëûêîâèò â ïà-
ìÿòü î ðîññèéñêîì ãåîëîãå Âàëåðèè Ãåîðãèåâè÷å Øëûêîâå [1941—2007] — ó÷åíîì è
ïðåïîäàâàòåëå, ïðåêðàñíîì ÷åëîâåêå, ìíîãèå ãîäû ïðîðàáîòàâøåì íà Ãåîëîãè÷åñêîì
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ôàêóëüòåòå Ìîñêîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. Â. Ã. Øëûêîâ áûë ïðè-
çíàííûì ñïåöèàëèñòîì â öåëîì ðÿäå îáëàñòåé: ðåíòãåíîãðàôèè ñëîèñòûõ ñèëèêàòîâ,
ìèíåðàëîãèè îñàäî÷íûõ ïîðîä, ëèòîëîãèè, ãðóíòîâåäåíèè.

Âòîðîé ìèíåðàë, èìåþùèé ñîñòàâ K2Ca[Si4O10]�5H2O íàçâàí êðèïòîôèëëèòîì îò
ãðå÷åñêèõ ñëîâ êñõðôïæ — ñêðûòûé, è öõëëïí — ëèñò, ÷òî îòðàæàåò åãî ñëîèñòóþ
ñòðóêòóðó (ôèëëîñèëèêàò) âêóïå ñ ëèñòîâàòûì õàðàêòåðîì âûäåëåíèé, è íàõîæäåíèå
â òåñíûõ ñðàñòàíèÿõ ñ âèçóàëüíî íåîòëè÷èìûì øëûêîâèòîì, îáû÷íî ïðåîáëàäàþ-
ùèì ïî êîëè÷åñòâó â ýòèõ àãðåãàòàõ Ïðîÿâëåíèå íà ïîðîøêîâûõ ðåíòãåíîãðàììàõ
äâóõ ïðîá øëûêîâèòà «ëèøíèõ» ðåôëåêñîâ, âêëþ÷àÿ ñèëüíûå ñ d d 16.0 è 8.0 Å, êîòî-
ðûå íå ìîãëè áûòü ïðîèíäèöèðîâàíû â åãî ÿ÷åéêå, ïîñëóæèëî ïåðâûì óêàçàíèåì íà
ïðèñóòñòâèå â ýòèõ îáðàçöàõ âòîðîãî ìèíåðàëà — áóäóùåãî êðèïòîôèëëèòà. Çàòåì
óæå îí áûë èäåíòèôèöèðîâàí îïòè÷åñêèì ìåòîäîì. â èììåðñèîííûõ ïðåïàðàòàõ, è
âûäåëåí äëÿ äàëüíåéøåãî èññëåäîâàíèÿ.

Ýòàëîííûå îáðàçöû ïåðåäàíû â Ìèíåðàëîãè÷åñêèé ìóçåé èì. À. Å. Ôåðñìàíà
ÐÀÍ â Ìîñêâå; èõ ðåãèñòðàöèîííûå íîìåðà: øëûêîâèò — 3753/1, êðèïòîôèëëèò —
3753/2.

ÓÑËÎÂÈß ÍÀÕÎÆÄÅÍÈß È ÎÁÙÀß ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ

Øëûêîâèò è êðèïòîôèëëèò óñòàíîâëåíû â óëüòðàùåëî÷íîì ïåãìàòèòå, âñêðûòîì
â þæíîì áîðòó êàðüåðà àïàòèòîâîãî ðóäíèêà Öåíòðàëüíûé (ãîðèçîíò +640 ì) íà ãîðå
Ðàñâóì÷îðð. Ýòî ïåãìàòèòîâîå òåëî, ê íàñòîÿùåìó âðåìåíè óíè÷òîæåííîå ãîðíûìè
ðàáîòàìè, èìåëî íåïðàâèëüíóþ ôîðìó è çàëåãàëî â óðòèòàõ áëèç êîíòàêòà ñ íåôå-
ëèí-àïàòèòîâîé ïîðîäîé. Åãî ïðîòÿæåííîñòü ñîñòàâëÿëà áîëåå 10 ì, à ìîùíîñòü â
ðàçäóâàõ ïðåâûøàëà 1 ì. Ïåãìàòèò õàðàêòåðèçîâàëñÿ îòñóòñòâèåì ÷åòêîé çîíàëüíî-
ñòè è øèðîêèì ðàçíîîáðàçèåì ìèíåðàëîâ. Â íåì ìîæíî áûëî âûäåëèòü àññîöèàöèè,
ñîîòâåòñòâóþùèå òðåì ãëàâíûì ñòàäèÿì ìèíåðàëîîáðàçîâàíèÿ. Íàèáîëåå ðàííèìè
ÿâëÿþòñÿ êàëèåâûé ïîëåâîé øïàò, íåôåëèí, ñîäàëèò, ùåëî÷íûå ïèðîêñåí (ýãèðèí-ñà-
ëèò) è àìôèáîë, ýâäèàëèò, ëàìïðîôèëëèò, èëüìåíèò, ôòîðàïàòèò. Âòîðóþ ïî âðåìåíè
ôîðìèðîâàíèÿ àññîöèàöèþ ìîæíî íàçâàòü «ñóõîé» óëüòðààãïàèòîâîé, òàê êàê åå ïðî-
äóêòû — â ïîäàâëÿþùåì áîëüøèíñòâå áåçâîäíûå èëè î÷åíü íèçêîâîäíûå ìèíåðàëû:
èãîëü÷àòûé çåëåíûé ýãèðèí (ïðåîáëàäàåò), ìàãíåçèîàñòðîôèëëèò, ëîìîíîñîâèò, ùåð-
áàêîâèò, áàðèòîëàìïðîôèëëèò, âèëëèîìèò, ôåíàêñèò, äåëüõàéåëèò, ôîñèíàèò-(Ce),
êëèíîôîñèíàèò, íàòèñèò (çàìåùàþùèé èëüìåíèò), öèðñèíàëèò (êàéìû è ïîëíûå
ïñåâäîìîðôîçû ïî ýâäèàëèòó), êàçàêîâèò, ïåêòîëèò, íàêàôèò (ðàçâèâàþùèéñÿ ïî ôòî-
ðàïàòèòó), ñèäîðåíêèò, äæåðôèøåðèò, ðàñâóìèò, ñôàëåðèò è ìîëèáäåíèò. Òðåòüÿ ñòà-
äèÿ — ãèäðîòåðìàëüíàÿ, õàðàêòåðèçóþùàÿñÿ âûñîêîé ùåëî÷íîñòüþ ðàñòâîðîâ è íèç-
êèìè òåìïåðàòóðàìè (âåðîÿòíî, íå âûøå 200—250 °Ñ). Îíà ïîðîäèëà âîäíûå ìèíåðà-
ëû â îñíîâíîì ñ íèçêîïëîòíûìè ñòðóêòóðàìè, â òîì ÷èñëå âîçíèêøèå ïóòåì
çàìåùåíèÿ «ñóõèõ» óëüòðàùåëî÷íûõ ôàç: òàê, ïî öèðñèíàëèòó ðàçâèâàåòñÿ ëîâîçåðèò,
ïî êàçàêîâèòó — òèñèíàëèò, ïî äåëüõàéåëèòó — àãðåãàòû ãèäðîäåëüõàéåëèòà, ïîçäíå-
ãî ïåêòîëèòà è êàëüáîðñèòà. Äðóãèå ïðîäóêòû ýòîé ïîçäíåé ñòàäèè âûäåëÿþòñÿ â òðå-
ùèíàõ è ìåëêèõ ïîëîñòÿõ — ýòî øàôðàíîâñêèò, åðøîâèò, ìåãàöèêëèò, ðåâäèò, ãðó-
ìàíòèò, øëûêîâèò, êðèïòîôèëëèò, íåèäåíòèôèöèðîâàííûé K,Na-öåîëèò. Øèðîêî
ðàçâèòû çäåñü ïëîõî ðàñêðèñòàëëèçîâàííûå âûñîêîâîäíûå ñèëèêàòû ñ Na, K, Fe, Mn,
Ti, îáû÷íî îáðàçóþùèå ãíåçäà èëè êîðî÷êè, à òàêæå âõîäÿùèå â ñîñòàâ ïîëèêîìïî-
íåíòíûõ ïñåâäîìîðôîç ïî áîëåå ðàííèì ôàçàì.

Îïèñûâàåìûå â íàñòîÿùåé ñòàòüå íîâûå ìèíåðàëû îòíîñÿòñÿ ê ñàìûì ïîçäíèì îá-
ðàçîâàíèÿì ïåãìàòèòà è íàáëþäàþòñÿ òîëüêî â òðåùèíàõ è ìåëêèõ ïîëîñòÿõ.

Øëûêîâèò ðàñïðîñòðàíåí øèðå, ÷åì êðèïòîôèëëèò, è îáðàçóåò êàê ñðàñòàíèÿ ñ
íèì, òàê è ìîíîìèíåðàëüíûå îáîñîáëåíèÿ. Íàèáîëåå ÷àñòî âñòðå÷àþùèåñÿ èíäèâèäû
øëûêîâèòà — ëèñòî÷êè èëè ïëàñòèíêè äî 0.02 � 0.2 � 0.5 ìì (î÷åíü ðåäêî — äî
0.03 � 0.3 � 1 ìì), óïëîùåííûå ïî {001}. Ðåæå íàáëþäàþòñÿ åãî òîíêèå âîëîêíà äëè-
íîé äî 0.5 ìì. Êàê ïëàñòèí÷àòûå, òàê è âîëîêíèñòûå èíäèâèäû ìèíåðàëà îáû÷íî â
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òîé èëè èíîé ñòåïåíè èñêðèâëåíû, ðàñùåïëåíû è ÷àùå âñåãî ñîáðàíû â ñóáïàðàëëåëü-
íûå, ðàäèàëüíûå èëè õàîòè÷åñêèå àãðåãàòû. Ñëîæåííûå âûòÿíóòûìè ïëàñòèíêàìè ïà-
ðàëëåëüíî-øåñòîâàòûå ìîíîìèíåðàëüíûå ïðîæèëêè øëûêîâèòà äëèíîé äî 2 ñì ïðè
òîëùèíå äî 0.3 ìì çàïîëíÿþò òðåùèíêè, ñåêóùèå îáîñîáëåíèÿ áîëåå ðàííèõ ìèíåðà-
ëîâ (ðèñ. 1, à). Â ïóñòîòàõ âñòðå÷àþòñÿ ìÿãêèå àãðåãàòû (äî 3 ìì) èçîãíóòûõ âîëîêîí
øëûêîâèòà (ðèñ. 1, á), è î÷åíü ðåäêî — åãî êðèñòàëëû â âèäå êîñîóãîëüíûõ ïëàñòèíîê
äî 0.4 ìì (ðèñ. 1, â). Ãëàâíàÿ ãàáèòóñíàÿ ôîðìà êðèñòàëëîâ — ïèíàêîèä {001}, áîêî-
âûå ãðàíè âûðàæåíû ïëîõî.

Êðèïòîôèëëèò îáðàçóåò ïëàñòèíêè äî 0.02 � 0.1 � 0.2 ìì, îáû÷íî èçîãíóòûå
è/èëè ðàñùåïëåííûå. Îí íàéäåí òîëüêî â âèäå ñðàñòàíèé ñî øëûêîâèòîì, îðèåíòèðî-
âàííûõ, â êîòîðûõ èíäèâèäû îáîèõ ìèíåðàëîâ ñðàñòàþòñÿ ïî {001}, èëè æå íåçàêîíî-
ìåðíûõ. Êàê ïðàâèëî, øëûêîâèò ïðåîáëàäàåò â ýòèõ áèìèíåðàëüíûõ àãðåãàòàõ, ñîñòàâ-
ëÿÿ 60—90 % îò èõ îáúåìà; ðåæå íàáëþäàþòñÿ ñðîñòêè, â êîòîðûõ äîìèíèðóåò êðèïòî-
ôèëëèò (äî 60 %). Íàèáîëåå òèïè÷íû íàðîñøèå íà ñòåíêè òðåùèí êîðî÷êè, ñëîæåííûå
ïà÷êàìè ïàðàëëåëüíî ñðîñøèõñÿ ëèñòî÷êîâ øëûêîâèòà è êðèïòîôèëëèòà (ðèñ. 1, ã).
Îíè äîñòèãàþò ïî ïëîùàäè 1.5 � 1.5 ñì, à â òîëùèíó ðåäêî ïðåâûøàþò 0.2 ìì. Âñòðå-
÷àþòñÿ ðîçåòêîâèäíûå êðèïòîôèëëèò-øëûêîâèòûå ñðîñòêè äî 1 ìì â ïîïåðå÷íèêå, à
òàêæå îêðóãëûå îáîñîáëåíèÿ äî 0.5 � 1 � 1 ìì, ñëîæåííûå õàîòè÷åñêèìè àãðåãàòàìè
ýòèõ äâóõ ìèíåðàëîâ. Àãðåãàòû øëûêîâèòà è êðèïòîôèëëèòà èíîãäà ñîäåðæàò ìèêðî-
âêëþ÷åíèÿ íåèäåíòèôèöèðîâàííûõ K,Na-öåîëèòà è ñèëèêàòîâ K, Na è Ti.
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Ðèñ. 1. Âûäåëåíèÿ øëûêîâèòà è êðèïòîôèëëèòà (ôîòî: È. Â. Ïåêîâ è À. Â. Êàñàòêèí).

à — ïàðàëëåëüíî-øåñòîâàòûé ïðîæèëîê øëûêîâèòà, ñåêóùèé ìàññèâíûé àãðåãàò òèñèíàëèòà è íåèäåíòèôèöèðîâàí-
íûõ ïëîõî îêðèñòàëëèçîâàííûõ âîäíûõ ñèëèêàòîâ K, Na, Fe è Mn; á — âîëîêíèñòûé àãðåãàò øëûêîâèòà â ïîëîñòè
ñðåäè æåëòîâàòî-êîðè÷íåâîãî åðøîâèòà; â — áåñöâåòíûé ïëàñòèí÷àòûé êðèñòàëë øëûêîâèòà â ïîëîñòè ñðåäè òèñè-
íàëèòà; ã — êîðî÷êà, îáðàçîâàííàÿ òåñíî ñðîñøèìèñÿ ïëàñòèíêàìè âèçóàëüíî íåðàçëè÷èìûõ øëûêîâèòà è êðèïòî-

ôèëëèòà.

Fig. 1. Segregations of shlykovite and cryptophyllite (photographs of I. V. Pekov and A. V. Kasatkin).



ÔÈÇÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ È ÎÏÒÈ×ÅÑÊÈÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ

Èíäèâèäû íîâûõ ìèíåðàëîâ ïðîçðà÷íûå áåñöâåòíûå, àãðåãàòû æå ïîëóïðîçðà÷-
íûå äî ìàòîâûõ, áåëûå, áåæåâûå, êîðè÷íåâàòûå, ñâåòëî-êðåìîâûå èëè áëåäíî-æåëòî-
âàòî-ñåðîâàòûå. Îáà ìèíåðàëà èìåþò áåëóþ îêðàñêó. Ïëàñòèí÷àòûå âûäåëåíèÿ îáëà-
äàþò ïåðëàìóòðîâûì äî ñòåêëÿííîãî áëåñêîì, âîëîêíèñòûå — øåëêîâèñòûì. Øëû-
êîâèò è êðèïòîôèëëèò íå ëþìèíåñöèðóþò â óëüòðàôèîëåòîâûõ è êàòîäíûõ ëó÷àõ.
Ñïàéíîñòü ó îáîèõ ìèíåðàëîâ âåñüìà ñîâåðøåííàÿ ïî (001). Èõ èíäèâèäû ãèáêèå,
óïðóãîñòüþ íå îáëàäàþò. Òâåðäîñòü øëûêîâèòà ïî øêàëå Ìîîñà 2.5—3, à äëÿ êðèïòî-
ôèëëèòà òâåðäîñòü îïðåäåëèòü íå óäàëîñü. Ïîïûòêè èçìåðèòü ïëîòíîñòü íîâûõ ìèíå-
ðàëîâ íå ïðèâåëè ê êîððåêòíûì ðåçóëüòàòàì ïî ïðè÷èíå ïîðèñòîñòè àãðåãàòîâ è ìíî-
ãî÷èñëåííûõ âêëþ÷åíèé. Âû÷èñëåííàÿ ïëîòíîñòü øëûêîâèòà — 2.244, êðèïòîôèëëè-
òà — 2.185 ã/ñì3.

Ïî îïòè÷åñêèì õàðàêòåðèñòèêàì øëûêîâèò è êðèïòîôèëëèò, âèçóàëüíî èäåíòè÷-
íûå, õîðîøî ðàçëè÷àþòñÿ. Îáà ìèíåðàëà äâóîñíûå, íî øëûêîâèò îïòè÷åñêè îòðèöà-
òåëåí, òîãäà êàê êðèïòîôèëëèò ïîëîæèòåëåí. Ïîêàçàòåëè ïðåëîìëåíèÿ øëûêîâèòà:
np = 1.500(3), nm = 1.509(2), ng = 1.515(2); Êðèïòîôèëëèò áîëåå âûñîêîïðåëîìëÿþ-
ùèé: np = 1.520(2)á nm = 1.523(2), ng = 1.527(2). Èçìåðåííûé óãîë îïòè÷åñêèõ îñåé äëÿ
øëûêîâèòà ñîñòàâëÿåò 60(20)°, âû÷èñëåííûé — 78°. Ó êðèïòîôèëëèòà 2Vèçì > 70°,
2Vâû÷ = 82°. Äèñïåðñèÿ îïòè÷åñêèõ îñåé ó øëûêîâèòà ñðåäíÿÿ, r < v, à ó êðèïòîôèëëè-
òà íå íàáëþäàëàñü. Ïîä ìèêðîñêîïîì îáà ìèíåðàëà áåñöâåòíû, íå ïëåîõðîèðóþò. Èõ
îïòè÷åñêàÿ îðèåíòèðîâêà: X = c.

ÕÈÌÈ×ÅÑÊÈÉ ÑÎÑÒÀÂ

Êàòèîííûé ñîñòàâ íîâûõ ìèíåðàëîâ îïðåäåëåí ìåòîäîì ýëåêòðîííî-çîíäîâîãî
ìèêðîàíàëèçà (àíàëèòèê Ê. Â. Âàí) íà öèôðîâîì ñêàíèðóþùåì ýëåêòðîííîì ìèêðî-
ñêîïå CamScan MV2300, îñíàùåííûì YAG-äåòåêòîðîì âòîðè÷íûõ è îòðàæåííûõ
ýëåêòðîíîâ è ýíåðãîäèñïåðñèîííûì ðåíòãåíîâñêèì ìèêðîàíàëèçàòîðîì ñ ïîëóïðî-
âîäíèêîâûì (Si-Li) äåòåêòîðîì Link INCA Energy, ïðè óñêîðÿþùåì íàïðÿæåíèè
15.7 êÂ, òîêå çîíäà 0.5 íÀ è ïëîùàäè ñêàíèðîâàíèÿ 16 � 16 ìêì. Òàêèå óñëîâèÿ ïî-
çâîëèëè èçáåæàòü ïîâðåæäåíèÿ ýòèõ íåóñòîé÷èâûõ ïîä ýëåêòðîííûì ïó÷êîì âûñîêî-
âîäíûõ ìèíåðàëîâ. Ýòàëîíû: ìèêðîêëèí (K, Si, Al), âîëëàñòîíèò (Ca), àëüáèò (Na).
Êîíöåíòðàöèÿ îñòàëüíûõ ýëåìåíòîâ ñ àòîìíûìè íîìåðàìè âûøå, ÷åì ó Be, îêàçàëèñü
íèæå ïðåäåëîâ îáíàðóæåíèÿ äàííûì ìåòîäîì. Îòñóòñòâèå Li è Be ïîäòâåðæäåíî
ñòðóêòóðíûì àíàëèçîì. Ñîäåðæàíèå âîäû íå îïðåäåëÿëîñü ïî ïðè÷èíå ìàëîãî êîëè-
÷åñòâà ÷èñòîãî âåùåñòâà.

Ñðåäíèé ïî 7 àíàëèçàì ñîñòàâ øëûêîâèòà (ìàñ. %; ñîäåðæàíèå H2O âçÿòî ïî äåôè-
öèòó ñóììû, â ñêîáêàõ — ðàçáðîñ çíà÷åíèé); Na2O 0.68 (0.4—0.9), K2O 11.03
(10.6—12.0), CaO 13.70 (13.6—13.9), SiO2 59.86 (59.2—60.8), H2Oâû÷ 14.73, ñóììà
100.00. Ýìïèðè÷åñêàÿ ôîðìóëà ìèíåðàëà: (K0.96Na0.09)Ó1.05Ca1.00Si4.07O9.32(OH)0.68�3H2O.
Â ñîîòâåòñòâèè ñî ñòðóêòóðíûìè äàííûìè (ñì. íèæå), ðàñ÷åò âûïîëíåí íà 13 àòîìîâ
O, à ñîîòíîøåíèå OH/H2O âû÷èñëåíî ïî áàëàíñó çàðÿäîâ. Èäåàëèçèðîâàííêàÿ ôîðìó-
ëà KCa[Si9O9(OH)]�3H2O; òåîðåòè÷åñêè ñîäåðæàíèÿ êîìïîíåíòîâ äëÿ íåå (ìàñ. %):
K2O 11.58, CaO 13.79, SiO2 59.12, H2O 15.51, ñóììà 100.00.

Ñðåäíèé ïî 4 àíàëèçàì ñîñòàâ êðèïòîôèëëèòà (ìàñ. %; ñîäåðæàíèå H2O âçÿòî ïî
äåôèöèòó ñóììû, â ñêîáêàõ — ðàçáðîñ çíà÷åíèé): Na2O 1.12 (0.8—1.3), K2O 17.73
(17.5—18.2), CaO 11.59 (11.3—11.9), Al2O3 0.08 (0.00—0.15), SiO2 50.24 (49.0—51.1),
H2Oâû÷ 19.24, ñóììà 100.00. Ýìïèðè÷åñêàÿ ôîðìóëà ìèíåðàëà: (K1.80Na0.17)Ó1.97Ca0.99

Al0.01Si3.99O9.94(OH)0.06�5.07H2O. Ðàñ÷åò ïðîèçâåäåí íà (Si,Al4(O,OH10, èñõîäÿ èç òîãî,
÷òî â ñòðóêòóðíî ðîäñòâåííîì øëûêîâèòå óñòàíîâëåíî âõîæäåíèå OH-ãðóïï â âåðøè-
íû Si-òåòðàýäðîâ; îòíîøåíèå OH/H2O âû÷èñëåíî ïî áàëàíñó çàðÿäîâ. Èäåàëèçèðîâàí-
íàÿ ôîðìóëà: K2Ca[Si4O10]�5H2O; òåîðåòè÷åñêèå ñîäåðæàíèÿ êîìïîíåíòîâ äëÿ íåå
(ìàñ. %): K2O 19.60, CaO 11.67, SiO2 49.99, H2O 18.74, ñóììà 100.00.
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Èíäåêñ ñõîäèìîñòè ñîñòàâà è ñâîéñòâ (1—KP/KC), âû÷èñëåííûé ïî óðàâíåíèþ
Ãëàäñòîíà—Äåéëà, ñîñòàâëÿåò äëÿ øëûêîâèòà –0.001 (superior), à äëÿ êðèïòîôèëëèòà
–0.036 (excellent).

ÊÐÈÑÒÀËËÎÃÐÀÔÈ×ÅÑÊÈÅ ÄÀÍÍÛÅ
È ÎÑÎÁÅÍÍÎÑÒÈ ÊÐÈÑÒÀËËÈ×ÅÑÊÈÕ ÑÒÐÓÊÒÓÐ

Èññëåäîâàíèå êðèñòàëëè÷åñêèõ ñòðóêòóð îáîèõ íîâûõ ìèíåðàëîâ âûïîëíåíî íà
ìîíîêðèñòàëëàõ ñ èñïîëüçîâàíèåì ñèíõðîòðîííîãî èçëó÷åíèÿ (äëèíà âîëíû
0.70000 Å) â Ëàáîðàòîðèè «Øâåéöàðñêî-Íîðâåæñêèå ëèíèè» ïðè Åâðîïåéñêîì èñ-
òî÷íèêå ñèíõðîòðîííîãî èçëó÷åíèÿ (SNBL at ESRF) â Ãðåíîáëå. Äèôðàêöèîííûå äàí-
íûå áûëè ñîáðàíû ñ èñïîëüçîâàíèåì IP-äåòåêòîðà MAR345 ïðè òåìïåðàòóðå 296 K.

Øëûêîâèò ìîíîêëèííûé, ïðîñòðàíñòâåííàÿ ãðóïïà P21/c, ïàðàìåòðû ýëåêòðîííîé
ÿ÷åéêè: a = 6.4897(4), b = 6.9969(5), c = 26.714(2) Å, â = 94.597(8)°, V = 1209.12(15) Å3,
Z = 4.

Êðèïòîôèëëèò ìîíîêëèííûé, P21/n, a = 6.4934(14), b = 6.9919(5), c = 32.087(3) Å,
â = 94.680(12)°, V = 1451.9(4) Å3, Z = 4.

Ïîðîøêîâûå ðåíòãåíîãðàììû øëûêîâèòà è êðèïòîôèëëèòà èíäèâèäóàëüíû.
Ðåíòãåíîãðàììà ïîðîøêà øëûêîâèòà (òàáë. 1) ñíÿòà íà äèôðàêòîìåòðå STOE STADI
MP ñ CCD äåòåêòîðîì Cu Kα -èçëó÷åíèå). Ðàññ÷èòàííûå ïî íåé ïàðàìåòðû ìîíîêëèí-
íîé ÿ÷åéêè: a = 6.505(4), b = 6.988(5), c = 26.72(2) Å, â = 94.64(8)°, V = 1211(3) Å3. Ïî-
ðîøêîãðàììà êðèïòîôèëëèòà (òàáë. 2) ïîëó÷åíà íà Mo Kα -èçëó÷åíèè ñ ïîìîùüþ ìî-
íîêðèñòàëüíîãî äèôðàêòîìåòðà STOE IPDS II, îñíàùåííîãî IP-äåòåêòîðîì è ïîçâîëÿ-
þùåãî ðåãèñòðèðîâàòü ïîðîøêîâûå ðåíòãåíîâñêèå êàðòèíû ñ î÷åíü ìàëîãî îáðàçöà
ïî ïðèíöèïó, èñïîëüçóåìîìó â êàìåðå Ãàíäîëüôè. Âû÷èñëåííûå èç ýòèõ äàííûõ ïà-
ðàìåòðû ìîíîêëèííîé ÿ÷åéêè: a = 6.486(5), b = 6.997(4), c = 32.11(2) Å, â = 94.91(6)°,
V = 1452(3) Å3.

Êðèñòàëëè÷åñêèì ñòðóêòóðàì îïèñûâàåìûõ ìèíåðàëîâ è èõ ñðàâíèòåëüíîé êðèñ-
òàëëîõèìèè áóäåò ïîñâÿùåíà îòäåëüíàÿ ïóáëèêàöèÿ (Zubkova et al., â ïå÷àòè). Çäåñü
ìû ëèøü êðàòêî îõàðàêòåðèçóåì èõ ñòðóêòóðû è ñîîòíîøåíèÿ ñ äðóãèìè ñëîèñòûìè
ñèëèêàòàìè.

Øëûêîâèò è êðèïòîôèëëèò îòíîñÿòñÿ ê äâóì ðàíåå íåèçâåñòíûì ñòðóêòóðíûì òè-
ïàì, ðîäñòâåííûì ìåæäó ñîáîé. Îñíîâó ñòðóêòóð îáîèõ ìèíåðàëîâ (ðèñ. 2) ñîñòàâëÿ-
åò TOT-ïàêåò, îáðàçîâàííûé äâóìÿ îäèíàêîâûìè ñëîÿìè Si-òåòðàýäðîâ (T), ìåæäó êî-
òîðûìè ðàñïîëàãàþòñÿ öåïî÷êè ðåáåðíî-ñâÿçàííûõ Ca-îêòàýäðîâ (O). Êðåìíåêèñëî-
ðîäíûé ñëîé ìîæíî ïðåäñòàâèòü êàê ñî÷åòàíèå 4- è 8-÷ëåííûõ êîëåö Si-òåòðàýäðîâ.
Ó êðèïòîôèëëèòà îí èìååò ñîñòàâ [Si4O10]

�, à â øëûêîâèòå îäèí èç äåñÿòè àòîìîâ O
(«âèñÿ÷àÿ» âåðøèíà òåòðàýäðà, íå ó÷àñòâóþùàÿ â îáðàçîâàíèè ìîñòèêîâ Si—O—Si è
Si—O—Ca) çàìåùåí OH-ãðóïïîé. Òàêèì îáðàçîì, ñîñòàâ åãî òåòðàýäðè÷åñêîãî ñëîÿ
òàêîâ: [Si4O9(OH)]�. Îäèíàêîâîå ñòðîåíèå TOT-ïàêåòà îáóñëîâëèâàþò î÷åíü áëèçêèå
çíà÷åíèÿ ïàðàìåòðîâ a è b, à òàêæå óãëà â ýëåìåíòàðíûõ ÿ÷ååê øëûêîâèòà è êðèïòî-
ôèëëèòà.

Íàèáîëåå ñóùåñòâåííûå ðàçëè÷èÿ ìåæäó íîâûìè ìèíåðàëàìè çàêëþ÷àþòñÿ â êî-
ëè÷åñòâå è ðàñïîëîæåíèè êàòèîíîâ K+ è ìîëåêóë H2O. Â øëûêîâèòå êàòèîíû êàëèÿ
ëîêàëèçîâàíû òîëüêî â ïîëîñòÿõ («îêíàõ») âíóòðè òåòðàýäðè÷åñêèõ ñëîåâ, à â ìåæïà-
êåòíîì ïðîñòðàíñòâå íàõîäÿòñÿ ëèøü ìîëåêóëû âîäû (ðèñ. 2, à). Êðèïòîôèëëèò áîãà-
÷å êàëèåì è âîäîé. Â åãî ñòðóêòóðå êàòèîíû K+ çàíèìàþò äâà òèïà ïîçèöèé: êàê â «îê-
íàõ» òåòðàýäðè÷åñêîãî ñëîÿ — K(1), òàê è âìåñòå ñ ìîëåêóëàìè H2O â ìåæïàêåòíîì
ïðîñòðàíñòâå — K(2) (ðèñ. 2, á). Òàêèå ðàçëè÷èÿ â ñîäåðæàíèÿõ êàëèÿ è âîäû îáóñëîâ-
ëèâàþò ñòîëü ñóùåñòâåííóþ (5.4 Å) ðàçíèöó â âåëè÷èíàõ ïàðàìåòðà c ÿ÷ååê øëûêîâè-
òà (26.7 Å) è êðèïòîôèëëèòà (32.1 Å) è, ñîîòâåòñòâåííî, â èõ ïîðîøêîâûõ ðåíòãåíîã-
ðàììàõ (òàáë. 1—3).

Òåòðàýäðè÷åñêèé ñëîé â ñòðóêòóðàõ îïèñûâàåìûõ ìèíåðàëîâ òîïîëîãè÷åñêè èäåí-
òè÷åí ñëîþ, óñòàíîâëåííîìó íàìè íåäàâíî ó ìàóíòèíèòà, èìåþùåãî ôîðìóëó (Z = 2)
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Ò à á ë è ö à 1

Ðåçóëüòàòû ðàñ÷åòà ïîðîøêîâîé ðåíòãåíîãðàììû øëûêîâèòà

X-ray powder-diffraction data of shlykovite

Ièçì dèçì, Å Iâû÷ dâû÷, Å hkl

100 13.33 100 13.314 002

76 6.67 64 6.657 004

55 6.47 20 6.469 100

24 6.01 5 6.011 102

11 5.65 2 5.643 102

26 4.835 10 4.837 104

22 4.717 5 4.724 111

2 4.552 1 4.559 112

17 4.447 3, 2 4.464, 4.438 104, 006

9 4.290 1 4.294 113

24 4.113 9 4.089 113

36 3.978 11 3.979 114

27 3.790 8, 8 3.805, 3.763 106, 114

37 3.529 25 3.530 106

45 3.469 6 3.468 021

20 3.337 5, 19 3.342, 3.329 017, 008

13 3.215 6 3.202 202

2 3.143 5 3.152 116

11 3.084 3, 2 3.097, 3.087 024, 202

57 3.068 15, 1 3.070, 3.061 121, 108

45 3.042 16, 4 3.044, 3.024 121, 122

32 2.996 1, 18 3.006, 3.005 018, 204

62 2.945 17, 4 2.942, 2.942 123, 211

90 2.912 10, 15, 10 2.924, 2.920, 2.895 025, 212, 211

24 2.877 2, 19 2.887, 2.874 117, 123

17 2.830 5, 1, 4 2.824, 2.822, 2.805 212, 204, 118

10 2.756 1, 1, 2 2.761, 2.754, 2.747 214, 124, 026

12 2.718 5, 6 2.720, 2.710 206, 125

5 2.654 2 2.653 118

7 2.623 3 2.621 125

12 2.573 3, 3 2.575, 2.575 126, 027

10 2.540 5 2.535 216

5 2.494 3, 5 2.495, 2.489 215, 0.1.10

7 2.438 8 2.438 127

3 2.318 1 2.329 223

6 2.252 4, 2, 3 2.256, 2.246, 2.232 029, 217, 208

1 2.220 2 2.218 225

3 2.190 1, 1 2.192, 2.182 131, 131

6 2.157 2, 1 2.156, 2.155 300, 132

2 2.122 1, 1 2.101, 2.093 304, 129

8 2.062 1, 1, 1 2.065, 2.061, 2.048 036, 310, 2.1.10

12 2.003 4, 1 2.005, 2.004 304, 306

2 1.902 3 1.902 2.0.12

1 1.886 1, 2 1.881, 1.880 231, 308

13 1.874 4, 1, 1 1.868, 1.868, 1.861 1.2.11, 1.0.14, 232

18 1.835 5, 1, 2 1.840, 1.836, 1.835 321, 320, 0.1.14

5 1.827 2 1.823 321

7 1.771 2, 1 1.765, 1.756 2.0.12, 235

27 1.748 4, 5, 4 1.749, 1.747, 1.745 040, 2.2.11, 041
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Ò à á ë è ö à 1 (ïðîäîëæåíèå)

Ièçì dèçì, Å Iâû÷ dâû÷, Å hkl

4 1.730 2 1.726 237

2 1.694 1 1.700 325

2 1.665 1 1.671 2.2.12

2 1.650 1 1.647 2.2.11

6 1.616 1, 2, 1 1.619, 1.617, 1.611 145, 400, 327

3 1.590 2, 3 1.598, 1.586 2.2.13, 331

5 1.544 1 1.543 335

8 1.520 1, 1, 1 1.526, 1.523, 1.518 243, 416, 1.3.13

4 1.514 1, 2 1.513, 1.512 3.2.11, 244

3 1.496 1, 1 1.493, 1.488 245, 3.0.12

10 1.419 1, 1 1.431, 1.418 339, 1.2.17

1 1.392 1 1.390 425

5 1.340 2 1.337 427

Ò à á ë è ö à 2

Ðåçóëüòàòû ðàñ÷åòà ïîðîøêîâîé ðåíòãåíîãðàììû êðèïòîôèëëèòà

X-ray powder-diffraction data of cryptophyllite

Ièçì dèçì, Å Iâû÷ dâû÷, Å hkl

100 16.01 100 15.990 002

24 7.98 19 7.995 004

48 6.24 11 6.245 101

8 5.83 1 5.847 013

16 5.33 6 5.330 006

14 4.752 3 4.749 110

16 4.651 2 4.658 111

18 4.338 5 4.374 105

3 4.229 4, 2 4.245, 1.195 113, 114

2 3.918 4, 5 3.927, 3.885 115, 107

5 3.716 1 3.708 115

9 3.656 2 3.656 116

14 3.484 5, 2 3.475, 3.470 021, 018

22 3.228 10 3.228 109

27 3.197 11 3.198 0.0.10

9 3.163 93 3.168 019

15 3.121 2, 4 3.122 202

17 3.068 5 3.076, 3.067 120, 025

8 3.043 12 3.042 122

47 2.995 2, 4 2.999 122

16 2.938 3, 5, 13, 6 2.937, 2.931 210, 119

84 2.903 7 2.925, 2.918, 2.909, 2.905 123, 204, 124, 211

18 2.877 5, 2 2.886 213

16 2.843 1, 2 2.851, 2.834 212, 124

3 2.765 2 2.779, 2.776 213, 027

8 2.709 2, 2, 9 2.710 126

20 2.623 2 2.632, 2.622, 2.620 028, 208, 126

3 2.578 1, 2 2.575 1.0.11

6 2.479 2, 2 2.492, 2.490 029, 0.1.12
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Ò à á ë è ö à 2 (ïðîäîëæåíèå)

Ièçì dèçì, Å Iâû÷ dâû÷, Å hkl

6 2.394 2, 2 2.416, 2.393 1.1.11, 128

14 2.349 2, 2 2.351, 2.348 219, 223

2 2.283 2 2.289 223

4 2.240 2 2.235 0.2.11

10 2.190 2, 2 2.193, 2.180 130, 132

2 2.101 1, 1 2.092, 2.082 135, 303

4 2.013 2 2.015 307

1 1.990 1, 1 1.994, 1.979 2.1.11, 2.0.12

5 1.876 2 1.869 1.2.14

8 1.842 4 1.838 322

4 1.795 1 1.798 2.0.14

7 1.746 2, 1 1.748, 1.745 040, 041

3 1.656 4 1.660 2.2.13

4 1.527 1 1.525 242

1 1.496 1 1.499 244

3 1.394 1 1.397, 1.394 1.2.20, 429

4 1.360 2 1.352 4.2.11

Ðèñ. 2. Êðèñòàëëè÷åñêèå ñòðóêòóðû øëûêîâèòà (à) è êðèïòîôèëëèòà (á).

Ïîêàçàíû Si-òåòðàýäðû, Ca-îêòàýäðû, àòîìû K (êðóïíûå òåìíî-ñåðûå êðóæî÷êè) è ìîëåêóëû âîäû (áîëåå ìåëêèå
ñâåòëî-ñåðûå êðóæî÷êè). Â ñòðóêòóðå øëûêîâèòà ñàìûìè ìàëûìè ñâåòëî-ñåðûìè êðóæî÷êàìè ïîêàçàíû OH-ãðóï-

ïû, íàõîäÿùèåñÿ â «âèñÿ÷èõ» âåðøèíàõ Si-òåòðàýäðîâ.

Fig. 2. Crystal structures of shlykovite (à) and cryptophyllite (á). There are shown Si-tetrahedra, Ca-octahedra,
K atoms — large dark-gray circles, and H2O molecules — the smaller-light-gray circles.
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KNa2Ca2[Si8O19(OH)]�6H2O (Zubkova et al., 2009). Ýòî íîâûé òèï êðåìíåêèñëîðîäíîãî
ñëîÿ, êîòîðûé ìîæíî íàçâàòü ìàóíòèíèòîâûì. Îí îáëàäàåò îïðåäåëåííûì ñõîäñòâîì
ñ õîðîøî èçâåñòíûì ñëîåì â ñòðóêòóðå àïîôèëëèòà, òîæå îáðàçîâàííûì 4- è 8-÷ëåí-
íûõ êîëüöàìè Si-òåòðàýäðîâ (Rouse et al., 1978). Îäíàêî àïîôèëëèòîâûé è ìàóíòèíè-
òîâûé ñëîè ñóùåñòâåííî ðàçëè÷àþòñÿ êîíôèãóðàöèåé êîëåö è îðèåíòèðîâêîé òåòðà-
ýäðîâ.

Ìàóíòèíèòîâûé ñëîé òàêæå ìîæíî ðàññìàòðèâàòü êàê ïîëîâèíó ñäâîåííîãî ñëîÿ
ðîäåçèòîâîãî òèïà [Si16O34(O,OH)4]

�. Òàêîé äâîéíîé ñëîé ðåàëèçóåòñÿ â ñòðóêòóðàõ
ðîäåçèòà, ìàêäîíàëüäèòà, ìîíòåðåäæèàíèòà-(Y) è ðîäñòâåííûõ èì àëþìîñèëèêàòîâ
äåëüõàéåëèòà è ãèäðîäåëüõàéåëèòà (ó íèõ îí èìååò ñîñòàâ [(Al,Si)2Si14O34(O,OH)4]

�), à
òàêæå ðÿäà ñèíòåòè÷åñêèõ ñîåäèíåíèé (Cadoni, Ferraris, 2009). Â òàáë. 3 âèäíî, ÷òî ïà-
ðàìåòðû a è b (íà íèõ îêàçûâàåò âëèÿíèå â îñíîâíîì õàðàêòåð TOT-ïàêåòîâ) ìîíî-
êëèííûõ ÿ÷ååê øëûêîâèòà, êðèïòîôèëëèòà, ìàóíòèíèòà è ðîäåçèòà áëèçêè èëè êðàò-
íû. Èç ñòðóêòóðíî ðîäñòâåííûõ èñêóññòâåííûõ K,Ca -ñèëèêàòîâ óïîìèíàíèÿ çàñëó-
æèâàåò CAS-1, ñèíòåçèðîâàííûé ïðè 493 K. Îí èìååò ôîðìóëó K4Ca4[Si16O38]� 8H2O
è ïàðàìåòðû ìîíîêëèííîé (ïð. ãð. C2) ÿ÷åéêè (â óñòàíîâêå, êîãäà Si-ñëîè ëåæàò â
ïëîñêîñòè ab): a = 6.482, b = 7.016, c = 24.158 Å, â = 95.19°. Òåòðàýäðè÷åñêèé ñëîé â
åãî ñòðóêòóðå ñäâîåííûé, ðîäåçèòîâûé (JordÜ et al., 2005), à àòîìíîå îòíîøåíèå Si :
Ca : K = 4 : 1 : 1 òàêîå æå, êàê ó øëûêîâèòà.

Ïî ìîòèâó ðàñïîëîæåíèÿ àòîìîâ Ca â TOT-ïàêåòå ìàóíòèíèò (Zubkova et al., 2009)
îòëè÷àåòñÿ îò øëûêîâèòà è êðèïòîôèëëèòà. Ýòî, â ñîâîêóïíîñòè ñ ðàçëè÷èÿìè â
ñîñòàâå è ðàñïîëîæåíèè ùåëî÷íûõ êàòèîíîâ è ìîëåêóë âîäû, ïðèâîäèò ê òîìó,
÷òî ïðîñòðàíñòâåííûå ãðóïïû è ìåòðèêè ÿ÷ååê äàííûõ ìèíåðàëîâ ðàçëè÷àþòñÿ
(òàáë. 3).

ÈÊ-ÑÏÅÊÒÐÎÑÊÎÏÈß

ÈÊ-ñïåêòð (ÈÊÑ) øëûêîâèòà ïîëó÷åí ñ èñïîëüçîâàíèåì ñòàíäàðòíîé ìåòîäèêè
òàáëåòèðîâàíèÿ ñ KBr íà ñïåêòðîôîòîìåòðå Specord-75-IR. ÈÊÑ êðèïòîôèëëèòà
ñíÿòü íå óäàëîñü èç-çà äåôèöèòà ÷èñòîãî âåùåñòâà.

Âîëíîâûå ÷èñëà ìàêñèìóìîâ ïîëîñ â ÈÊÑ øëûêîâèòà (ðèñ. 3) è èõ îòíåñåíèÿ ñëå-
äóþùèå (ñì–1; ñ — ñèëüíàÿ ïîëîñà, ïë — ïëå÷î): 3585, 3250 3090ïë (âàëåíòíûå êîëå-
áàíèÿ O—H); 1680, 1660ïë, 1585 (äåôîðìàöèîííûå êîëåáàíèÿ ìîëåêóë H2O); 1135ñ,
1097ñ, 1024ñ, 999ñ, 962ñ (âàëåíòíûå êîëåáàíèÿ Si—O); 880ïë, 795, 760ïë, 690ïë, 680,
590 (ñìåøàííûå êîëåáàíèÿ òåòðàýäðè÷åñêîãî ñëîÿ), 470ïë, 455, 432ñ, 420ïë (äåôîð-
ìàöèîííûå êîëåáàíèÿ Si—O—Si).

Ïîëîñû ïðè 3250 è 3090 ñì–1 óêàçûâàþò íà ñèëüíûå âîäîðîäíûå ñâÿçè, òèïè÷-
íûå äëÿ ñëàáîêèñëîòíûõ OH-ãðóïï. Ïðèíèìàÿ âî âíèìàíèå ñòðóêòóðíûå äàííûå,
ýòè ïîëîñû ìîãóò áûòü îòíåñåíû ê âàëåíòíûì êîëåáàíèÿì ñèëàíîëîâûõ ãðóïï:
Si—O—H. Ðàñùåïëåíèå ïîëîñû íåâûðîæäåííûõ äåôîðìàöèîííûõ êîëåáàíèé
H—O—H (îáëàñòü 1585—1680 ñì–1) ãîâîðèò î ïðèñóòñòâèè ðàçíûõ òèïîâ ìîëåêóë
H2O â ìèíåðàëå.

Äëÿ ñðàâíåíèÿ íà ðèñ. 3 äàíû òàêæå ÈÊÑ ìèíåðàëîâ, ðîäñòâåííûõ øëûêîâèòó: ìà-
óíòèíèòà, ðîäåçèòà è àïîôèëëèòà-(OH) (ãèäðîêñèàïîôèëëèòà). Âèäíî, ÷òî ñïåêòð
øëûêîâèòà èíäèâèäóàëåí è îòëè÷àåòñÿ îò ÈÊÑ ýòèõ ñëîèñòûõ ñèëèêàòîâ (êàê, âïðî-
÷åì, è äðóãèõ). Äëÿ ìèíåðàëîâ ñ êðåìíåêèñëîðîäíûìè ñëîÿìè òèïà ìàóíòèíèòà è ðî-
äåçèòà õàðàêòåðíà îò÷åòëèâàÿ, ñèëüíàÿ ïîëîñà â äèàïàçîíå 680—700 ñì–1, òîãäà êàê
ñïåêòðû àïîôèëëèòîâ åå íå ñîäåðæàò.

Â îòëè÷èå îò øëûêîâèòà è ìàóíòèíèòà ðîäñòâåííûå èì ìèíåðàëû ñî ñäâîåííûì
êðåìíåêèñëîðîäíûì ñëîåì ðîäåçèòîâîãî òèïà (ðîäåçèò, ìîíòåðåäæèàíèò-(Y) ìàêäî-
íàëüäèò) õàðàêòåðèçóþòñÿ âûñîêî÷àñòîòíûì ñäâèãîì ÄíSi—O ïîëîñ âàëåíòíûõ êîëåáà-
íèé Si—O. Ýòî ñîãëàñóåòñÿ ñ èçâåñòíîé ïîëîæèòåëüíîé êîððåëÿöèåé ìåæäó âåëè÷è-
íîé ÄíSi—O è ñòåïåíüþ êîíäåíñàöèè êðåìíåêèñëîðîäíîãî òåòðàýäðè÷åñêîãî ìîòèâà
(×óêàíîâ, 1995).
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ÎÁÑÓÆÄÅÍÈÅ ÐÅÇÓËÜÒÀÒÎÂ

Èäåíòè÷íîå ñòðîåíèå òåòðàýäðè÷åñêîãî ñëîÿ è îáùåå ñõîäñòâî ñòðóêòóð ìàóíòè-
íèòà, øëûêîâèòà è êðèïòîôèëëèòà (Zubkova et al., â ïå÷àòè) îáóñëîâëèâàåò èõ áëèçêîå
ðîäñòâî è ïîçâîëÿåò îáúåäèíèòü ýòè òðè âîäíûõ ùåëî÷íî-êàëüöèåâûõ ñëîèñòûõ ñèëè-
êàòà â ñòðóêòóðíîå ñåìåéñòâî ìàóíòèíèòà. Â áîëåå îòäàëåííîé ñòåïåíè îíè ðîäñòâåí-
íû (òàáë. 3) ÷ëåíàì ãðóïïû àïîôèëëèòà è ìåðî-ïëåçèîòèïíîé ñåðèè ðîäåçèòà (î ïî-
ñëåäíåé ñì.: Cadoni, Ferraris, 2009).

Ðåäêîñòü øëûêîâèòà è êðèïòîôèëëèòà — ìèíåðàëîâ, ïîñòðîåííûõ òîëüêî èç øè-
ðîêî ðàñïðîñòðàíåííûõ õèìè÷åñêèõ ýëåìåíòîâ, — âèäèìî, îáóñëîâëåíà ñïåöèôèêîé
óñëîâèé ôîðìèðîâàíèÿ ýòèõ âûñîêîêàëèåâûõ è âûñîêîâîäíûõ ñèëèêàòîâ, ïðàêòè÷å-
ñêè ëèøåííûõ Al è ñîäåðæàùèõ ëèøü íåáîëüøóþ ïðèìåñü Na.

Ñïåöèôè÷åñêàÿ îñîáåííîñòü ïðîäóêòîâ ïîçäíåé ñòàäèè â ïåãìàòèòå, ãäå íàéäåíû
øëûêîâèò è êðèïòîôèëëèò — íåîáû÷íî íèçêîå ñîäåðæàíèå ãëèíîçåìà. Òàê, â îòëè-
÷èå îò áîëüøèíñòâà äðóãèõ õèáèíñêèõ ïåãìàòèòîâ, çäåñü â ñîñòàâå ãèäðîòåðìàëü-
íîé ìèíåðàëèçàöèè êðàéíå ñëàáî ðàçâèòû àëþìîñèëèêàòû, â òîì ÷èñëå öåîëèòû, íî
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Ðèñ. 3. ÈÊ-ñïåêòðû øëûêîâèòà (1), ìàóíòèíèòà èç ïåãìàòèòîâîé çàëåæè Þáèëåéíàÿ, Ëîâîçåðñêèé ìàñ-
ñèâ, Êîëüñêèé ïîëóîñòðîâ, Ðîññèÿ (2), ðîäçåèòà èç ðóäíèêà Áóëòôîíòåéí, Ñåâåðî-Êàïñêàÿ ïðîâèíöèÿ,

ÞÀÐ (3), è àïîôèëëèòà-(OH) ñ ãîðû Áîëüøîé Êåðìåí, Áàõ÷èñàðàéñêèé ðàéîí, Êðûì, Óêðàèíà (4).

Fig. 3. IR spectra of shlykovite (1), mountainite (2) from Yubileinaya pegmatite (Lovozero massif, Russia),
rhodesite (3) from Bullfontein mine (SAR), and apophyllite-(OH) from the Bol’shoy Kermen Mt, Crimea,

Ukraine (4).



ïðèñóòñòâóþò ÷èñòî ùåëî÷íûå ñèëèêàòû, â ïåðâóþ î÷åðåäü ìåãàöèêëèò
KNa8Si9O18(OH)9�19H2O — ðåä÷àéøèé ìèíåðàë, íåîæèäàííî îêàçàâøèéñÿ çäåñü ðàñ-
ïðîñòðàíåííîé ïîçäíåé ôàçîé (Çóáêîâà è äð., 2007), à òàêæå ðåâäèò è ãðóìàíòèò. Ïî-
ÿâëåíèå òàêîé ìèíåðàëèçàöèè, äîñòàòî÷íî õàðàêòåðíîé äëÿ óëüòðààãïàèòîâûõ îáðà-
çîâàíèé Ëîâîçåðñêîãî ìàññèâà, íî âåñüìà íåîáû÷íîé äëÿ Õèáèí, ñâÿçàíî òàêæå ñ
î÷åíü íèçêîé àêòèâíîñòüþ óãëåêèñëîòû íà ïîçäíèõ ñòàäèÿõ (Ïåêîâ è äð., 2008). Åùå
îäíà âàæíàÿ ÷åðòà îïèñûâàåìîãî ïåãìàòèòà — øèðîêîå ðàçâèòèå áîãàòûõ êàëèåì íèç-
êîòåìïåðàòóðíûõ ôàç, ñâèäåòåëüñòâóþùåå î ïîâûøåííîì, äàæå äëÿ â öåëîì îáîãà-
ùåííîãî ýòèì ýëåìåíòîì Õèáèíñêîãî ìàññèâà, çíà÷åíèè K/Na-îòíîøåíèÿ â ïîçäíèõ
ãèäðîòåðìàëüíûõ ðàñòâîðàõ. Â òî æå âðåìÿ àêòèâíîñòü êàëèÿ â ýòèõ ðàñòâîðàõ, î÷å-
âèäíî, áûëà çíà÷èòåëüíî âûøå, ÷åì êàëüöèÿ, ïîñêîëüêó âìåñòî øèðîêî ðàñïðîñòðà-
íåííîãî â ïðèðîäå àïîôèëëèòà K2Ca4[Si8O20]M�8H2O (M = OH, F) çäåñü âîçíèêëè äðó-
ãèå ñëîèñòûå ñèëèêàòû — ñî ñõîäíûì íàáîðîì ýëåìåíòîâ, íî èíûìè âåëè÷èíàìè
àòîìíîãî îòíîøåíèÿ Ca : K — 1 : 1 (øëûêîâèò) è 1 : 2 (êðèïòîôèëëèò).

Ïðåäñòàâëÿåòñÿ, ÷òî êðèïòîôèëëèò, î÷åíü áîãàòûé êàëèåì è âîäîé è èìåþùèé áî-
ëüøîå ðàññòîÿíèå ìåæäó TOT-ïàêåòàìè (ðèñ. 2, á), ìåíåå óñòîé÷èâ, ÷åì øëûêîâèò.
Ýòî ìîæåò áûòü ïðè÷èíîé åãî íàõîæäåíèÿ òîëüêî â ñðîñòêàõ ñ øëûêîâèòîì: íå èñê-
ëþ÷åíî, ÷òî êðèïòîôèëëèò ñïîñîáåí çàðîæäàòüñÿ ëèøü â ýïèòàêñè÷åñêîì ïîëîæåíèè
íà êðèñòàëëàõ ñâîåãî áîëåå ñòàáèëüíîãî «ðîäñòâåííèêà».

Áëàãîäàðíîñòè. Àâòîðû áëàãîäàðíû Â. À. Âèøíåâñêîìó çà ïðåäîñòàâëåííóþ
âîçìîæíîñòü èññëåäîâàòåëüñêèõ ðàáîò íà äåéñòâóþùåì ðóäíèêå, Ê. Â. Âàíó çà âû-
ïîëíåíèå ýëåêòðîííî-çîíäîâûõ àíàëèçîâ, Ñ. Í. Áðèòâèíó çà ñîäåéñòâèå â ïîðîøêî-
âîì ðåíòãåíîãðàôè÷åñêîì èññëåäîâàíèè è À. Â. Êàñàòêèíó, çà ïîìîùü â ôîòîñúåìêå
íà ñïåöèàëèçèðîâàííîì ìèêðîñêîïå. Òàêæå ìû ïðèçíàòåëüíû SNBL çà âûäåëåííîå
âðåìÿ íà ñèíõðîòðîíå. Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòîâ Ïðåçèäåíòà ÐÔ
ÍØ-863.2008.5, ÍØ-2192.2008.5 è ÌÊ-836.2008.5, ãðàíòîâ ÐÔÔÈ 08-07-00077-à,
09-05-00143-à, 09-05-91330-ÍÍÈÎ_à è 09-05-12001-îôè_ì, à òàêæå ãðàíòà Ôîíäà ñî-
äåéñòâèÿ îòå÷åñòâåííîé íàóêå (È. Â. Ï.).
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ÌÈÍÅÐÀËÛ Â ÏÐÈÐÎÄÅ È «ÍÀ ÁÓÌÀÃÅ»: ÈÑÒÎÐÈß ÊÎÌÈÑÑÈÉ
ÏÎ ÍÎÂÛÌ ÌÈÍÅÐÀËÀÌ Â ÐÎÑÑÈÈ È Â ÌÌÀ

È ÏÐÈÍÖÈÏÛ ÊËÀÑÑÈÔÈÊÀÖÈÈ È ÍÎÌÅÍÊËÀÒÓÐÛ ÌÈÍÅÐÀËÎÂ

199034, Ñàíêò-Ïåòåðáóðã, Óíèâåðñèòåòñêàÿ íàá., 7/9, ÑÏáÃÓ, êàôåäðà ìèíåðàëîãèè;
e-mail: andreygleb@mail.ru

Ïðèâîäÿòñÿ ñâåäåíèÿ ïî èñòîðèè ñîçäàíèÿ â 1956 ã. è ðàáîòû Êîìèññèè ïî íîâûì ìèíåðàëàì Ðîññèé-
ñêîãî ìèíåðàëîãè÷åñêîãî îáùåñòâà è òàêîé æå êîìèññèè ÌÌÀ. Ðàññìàòðèâàþòñÿ ïîíÿòèÿ ìèíåðàëüíûé
âèä, ïîäâèä, ðàçíîâèäíîñòü. Äàþòñÿ ïðèìåðû íîìåíêëàòóðû ìèíåðàëîâ ãðóïï ëîâîçåðèòà, ýâäèàëèòà,
àïàòèòà íà îñíîâå èñïîëüçîâàíèÿ êîðíåâîãî èìåíè è åãî óòî÷íèòåëåé.

Êëþ÷åâûå ñëîâà: íîìåíêëàòóðà ìèíåðàëîâ, ìèíåðàëüíûé âèä, ïîäâèä, ðàçíîâèäíîñòü, êîðíåâîå èìÿ,
óòî÷íèòåëè.

A. G. Bulakh. Minerals in Nature and «on the paper»: the history of Russian and IMA Commissions on new
minerals and on principles of classification and nomenclature of minerals.

The paper describes history of organization in 1956 and the work of the Commission on new minerals of the
Russian Mineralogical Society and the same Commission of the International Mineralogical Association (IMA).
There are considered concepts of the mineral species, subspecies and the variety. On the of mineral groups of lo-
vozerite, eudialyte and apatite examples are given to use the «root name» and its specifications.

Key words: nomenclature of minerals, mineral species, subspecies, varieties, the root name, specifications.

Â ãîä ñòîëåòèÿ ñî äíÿ ðîæäåíèÿ ïðîôåññîðà Äìèòðèÿ Ïàâëîâè÷à Ãðèãîðüåâà
(1909—2009) óìåñòíî îáðàòèòüñÿ ê åãî ñòàòüå (Ãðèãîðüåâ, 1992), ñ êîòîðîé îí íà÷àë
ïóáëèêàöèþ â Çàïèñêàõ ÂÌÎ â 1993—1997 ñåðèè ýññå «Èç îïûòà ïðåïîäàâàíèÿ ìèíå-
ðàëîãèè». Çâó÷èò â ïàìÿòè ëåêöèÿ ïðîôåññîðà Ãðèãîðüåâà ó âèòðèí Ãîðíîãî ìóçåÿ,
ãäå îí äåìîíñòðèðîâàë íà ìóçåéíûõ ýêñïîíàòàõ ñìûñë ïîíÿòèé «èíäèâèä», «ìèíå-
ðàë», «ìèíåðàëüíûé âèä» è íåîïðàâäàííîñòü, ïî åãî ìíåíèþ, ñóùåñòâîâàíèÿ ìíîãèõ
íàçâàíèé ìèíåðàëîâ. Îäíèì èç ïðèìåðîâ áûëà íîìåíêëàòóðà îëèâèíîâ è êàðáîíàòîâ
ðÿäà ìàãíåçèò—ñèäåðèò, ìåæäó ñîñòàâàìè áîëüøèíñòâà êîòîðûõ — ïðîôåññîð Ãðè-
ãîðüåâ ïîä÷åðêèâàë ýòî — íåò åñòåñòâåííûõ ãðàíèö, à ïîòîìó íåò ïðè÷èí ðâàòü íà ÷à-
ñòè ãåíåòè÷åñêè åäèíóþ îáùíîñòü ïðèðîäíûõ îáúåêòîâ. Òó æå ñàìóþ ìûñëü ðàçâèâàë
íà ïðèìåðå ãðàíàòîâ è äðóãèõ ìèíåðàëîâ À. Ñ. Ïîâàðåííûõ (1966).

ÌÈÍÅÐÀËÛ È ÌÈÍÅÐÀËÜÍÛÅ ÂÈÄÛ

«Ãäå ìèíåðàëüíûå âèäû (species) — â ïðèðîäå èëè íà áóìàãå?» — òàê îçàãëàâëåíà
óêàçàííàÿ âûøå ñòàòüÿ ïðîôåññîðà Ãðèãîðüåâà (1992). Íåëüçÿ íå ñîãëàñèòüñÿ ñ íèì,
÷òî ìèíåðàë åñòü ðåàëüíûé ïðèðîäíûé îáúåêò, à ìèíåðàëüíûå âèäû — ïëîä ÷åëîâå÷å-
ñêîé ìûñëè. Íî îí ëîãè÷åñêè íåîáõîäèì. Èìååò ìåñòî ïîëíàÿ àíàëîãèÿ ñ ìèðîì æè-
âîòíûõ. Êàæäûé èíäèâèä (îòäåëüíîå æèâîòíîå, èëè îðãàíèçì) åñòü ðåàëüíîñòü, êàæ-
äûé èç íèõ îòëè÷åí äðóã îò äðóãà ïî åãî ïîçíàííûì èëè åùå íåïîçíàííûì îñîáåííî-
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