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Authigenic K-feldspars as part of the adularias

Vasil Arnaudov, Rumiana Arnaudova

Abstract.  Authigenic K-feldspars form from low-temperature (usually lower than 200°C)
solutions during diagenesis of sediments, including their transformations before the stages of regional
metamorphism. They possess all distinctive features which characterize adularias from hydrothermal
mineral associations in various genetic types of mineralization — transparency (not always obligatory),
morphology, variations in structural state, chemical composition. On the understanding that all K-
feldspars, formed from solutions at temperatures close to or below 400° C, are adularias(Arnaud o-
va, Arnaudov, 1995) the authigenic K-feldspars are considered as lowest temperature ones among
adularias. The comparison of the main features of adularias formed in alpine veins, pegmatites,
metasomatic altered rocks and hydrothermal ore-mineralizations with those of authigenic K-feldspars
reveals the general tendencies of the mineralogy of the whole association of low-temperature K-
feldspars (adularias) as well as the peculiarities distinguishing the lowest temperature, authigenic
adularias from the relatively higher-temperature ones. The most characteristic feature of authigenic
adularias is the high content of Or (> 98 mol %). The trend of compositional variations of adularias,
formed in a wider temperature interval, confirms the tendency of increasing Or content and
correspondingly decreasing Ab content with the decreasing temperature of formation.
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Ayturennute K-ennmnaTu ce obpasysar 01 HUCKOTEMnepaTypHd (OOMKHOBEHO MMO-HUCKK OT
200° C) pasTBOpH NpH [HareHe3aTa Ha yTaiikure, obxsaliaria npeobpasyBaHUATA B TAX, KOUTO Mpei-
HICCTBYBAT €Tana Ha MeTaMop(hH3IbM. Te NpHUTeKABAT BCHUYKUM OTIHMYUTENHH YEPTH, C KOUTO CE XapakK-
TePU3UPAT ANYJAPUTE OT XUIPOTEPMATHUTE aCOIMAIMH B Pa3NMYH{ TCHETUYHM TUITOBE MUHEPAITH3A-
MU -~ NMPO3PavyHOCT HA HHIMBHAMTE (He3aXBLIDKHMTENHA), MOP(DOJIOrus, BapHauul B CTPYKTYPHOTO
ChCTOSIWE, XUMH3BM. M3X0okaaliky o1 cxsamaueTo, 4¢ Benyky K-dpenamnary, obpasysanu ot pasTeo-
pu npu Temrepatypu nox 400°C ca anynapu (Apunaynosa, Apuaynos, 1995), ayrurennnre K-
denamnaTy ce pasTiaeKNAT KaTO HAA-HHCKOTEMIEPATYPHHU TexHH npencrasuTenu, CpapHenMsTa Ha
IJIABHUTE XaPAKTEPHCTHKH Ha anysiapure, o6pa3lysaHu B aNMUHCKA THI XKUJIH, TETMATATH, METACOMA-
THYHO U3MEHEHH CXaJH U XHOPOTESPMAJIHN PYIHH MHHEPANIU3aiiM, C Te3H Ha ayTurenHuTe K-desmur-
MaTH OTKPOSBAT KAKTO OOLIKNTE TCHACHIMM B MUHEPAJOTHATA Ha LANATA aCOLMAUNA HUCKOTEMITEpa-
Typhu K-denguinatu (agynapn), Taka H ocoOEHOCTHTE, KOMTO OTIKHYABAT Hall-HUCKOTEMIIEpaTYpHUTE
AYTUTEHHH a1yJIapH¥ OT OTHOCUTENHO MO-BHCOKOTEMIIEpATYpHUTE anynapy. Hal-xapakTepHusar Gener
Ha ayTUTEHHYUTE afyNapy ¢ BUCOKOTO ChAbpxaHue Ha Or mosickyna (> 98%). TpenasT Ha BapHaIUUTE
B XKMH3Ma Ha o0pa3yBaHUTE B HO-IIMPOK TeMIIEPaTYPEH AMANa3oH anyJiapy NMOAYepTaBa TeHAECHIMA-
Ta 3a yBEJIMYaBaHe ChbABbPAKAHHETO HA Or M CLOTBETHO HaMaIgBaHe CHIBPXXAHUETO Ha Ab B anynapa ¢
NMOHWXKABAHE Ha TeMINepaTypaTa Ha KPHCTa M3auus.

Kawuosu dymu: ayrurenen K-benmuunar, axynap, Mopdonorns, CTpykTypHO ChCTOSIHAE, XUMU3bM
Adpec: buinrapcka akanemus Ha waykure, Feonorudecku unctutyr, 1113 Codus
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On the understanding that all K-feldspars, formed at temperatures close to or
below 400°C, are adularias (Arnaudova,Arnaudov, 1995), we refer to that
group the authigenic K-feldspars, too.

Authigenic K-feldspars have been defined as a separate group among alkali
feldspars on the basis of their genesis, or rather the environment of their formation —
sedimentary rocks (limestones, sandstones, shales) at low temperatures. Although
they have been described by a variety of genetic (largely overlapping) definitions such
as authigenic, epigenetic, metasomatic, hydrothermal or secondary feldspars
(Kastner,1971;Morad, 1989;Senderov etal., 1991} it can be safely accepted
that authigenic K-feldspars form from low-temperature solutions during diagenesis
of sediments, including their transformations before the stages of regional
metamorphism.

The authigenic K-feldspars possess all distinctive features which characterize
adularias from hydrothermal mineral associations in various genetic types of
mineralization — transparency (not always obligatory), morphology, variations in
structural state, chemical composition.

The comparison of the main features of adularias formed in alpine veins,
pegmatites, metasomatic altered rocks and hydrothermal ore-mineralizations with
those of authigenic K-feldspars reveals the general tendencies of the mineralogy of
the whole association of low-temperature K-feldspars (adularias) as well as the
peculiarities distinguishing the lowest temperature, authigenic adularias from the
relatively higher-temperature adularias.

Authigenic adularias are formed at temperatures lower than those at which most
adularias from alpine veins, pegmatite and skarn mineralizations crystallize. The
most frequent values of temperatures determined for their crystallization range from
100to 200°C (Hearn etal., 1987) but their formation under nearly atmospheric P-
T conditions have also been reported (Woodard, 1972; Morad, 1989;DeRos
et al., 1994).

The morphology of the most frequent sub-rhombic authigenic K-feldspars in
sedimentary rocks, described usually as “diamond-shaped crystals” or “adularia-like
crystals”, confirms the tendency of adularia habit change depending on the temperature
of formation. However, in low-temperature hydrothermal, pegmatite, metasomatic
or ore mineralizations sub-rhombic adularias display predominantly Feisébanya and
Maderaner habit types dominated by {110} and {101}, whereas in similar sub-rhombic
authigenic adularia, most researchers, following Reynolds(1929)and Baskin
(1956), identify crystals with {110} and {001} only. The small size of authigenic
adularias (usually < 0.1 mm) makes it difficult to precisely determine their crystal
forms .R eynolds(1929) had observed habit types with predominant development
of {001} as well as {010}, forms that are more characterisic of high-temperature K-
feldspars and poorly developed even in adularias from alpine veins. Reynolds
(1929) described also authigenic K-feldspars of Drachenfels habit type as well as
typical sanidine-type crystals dominated by {010}, {001}, {110}, {101} and strongly
flattened along {010}. It may well be that the morphology of authigenic adularias
depends on the temperature of solutions and to a great extent on the growth rate in
a specific environment during diagenesis of sedimentary rocks.

Authigenic adularias like adularias from other genetic types of mineralizations
are known by their diversity in structural state. Wide variations in structural state
ranging from high sanidine to maximum microcline (Al in 2T, positions from 0.60 to
1.00) have been reported (Baskin, 1956, Cerny, Chapman 1984; 1986;
Senderovetal,199]; Arnaudova, Arnaudov, 1995). It is known that a
predominant part of studled adularias from alpine veins, pegmatites and other types
of mineralizations are monoclinic with a low degree of Al/Si order (Cerny,
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Fig. 1. Histograms of Al/Si order in adularias
from: I — alpine veins; II — pegmatites; III —
hydrothermal ore mineralizations; IV — sedi-
mentary rocks (authigenic adularias); / — mono-
clinic adularias; 2 — triclinic adularias

dur. 1. Xuctorpamu 3a crenedTta Ha Al/Si nox-
pemeHocT B agysnapu ot: 1 — annuickd xuny; 11
— merMaTHTH; I1l — xunpotepmaliy pyany Mi-
Hepanuzanud; IV — ceIMMEHTHH ¢Kaad (ayTH-
TeHHH anynapu); { — MOHOKJIHMHHY afynapu; 2 —
TPHKJIHHHE axyaapy
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Fig. 2. Histograms of Or (mol %) content in
adularias from: I — alpine veins; II — pegmatites;
III — hydrothermal ore mineralizations; IV —
sedimentary rocks (authigenic adularias)

Qur. 2. XucTorpaMu 3a CbIbpxkanueTo Ha Or
(mon.%) B agynapu or: 1 — anmaitcky xumy; 11
— permatuth; Il - xunporepmanHy pynHu
Mutepanuzanmi; IV — cenMMenTHH ckaid (ay-
THTEHHHM alyapu)
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Chapman, 1984;1986; Arnaudova, Arnaudov, 1995). Although most of
the authigenic adularias are monoclinic (Woodard, 1972; Senderov et al., 1991;
D e R osetal, 1994), triclinic equilibrium structures — intermediate to maximum
microclines (Kastner,1971;Morad,1989;Senderovetal., 1991) — are more
common among them than among adularias from the relatively higher-temperature
hydrothermal mineralizations (Fig.1). However, such large variations in the structural
state — from extremely disordered structures with 2T, values (Al in 2T, positions)
even lower than 0.5 (C erny, Chapman, 1986) to maximum mxcroclme are
observed in adularias from pegmatites as well Evidently, the structure of adularia
depends on the temperature regime as well as on the rate of crystal growth as a
function of concentration, pH and oversaturation of SiO, of mineral-forming solutions
(Cerny,Chapman,1984;:Senderovetal, 19912

The most characteristic feature of auth1gemc.adularlas is the high content of Or
(> 98 mol%) (Kastner, 1971; Smith, 1974, Ali, Turner, 1982; Milliken,
1989; Morad, 1989; Duffin etal,1989;Senderovetal,199];DeRoset
al., 1994) by which they approach the 1deaI end-member composmon of KAISl O,.The
compos1tzon of authigenic adularias, as well as the trend of compositional variations
of adularias from alpine veins (D eer et al, 1963; Rybach, Nissen, 1967;
Phillips,Ribbe, 1973;Akizuki, Sunagawa 1978; Constantinescu, Sabdn
1983; Arnaudova, Arnaudov _1995), pegmatites (Borutsku et al., 1984; Cerny,
Chapman 1984; 1986; Cerny et al., 1984; Ferguson et al.,, 1991;
Peytcheva etal,1994;Arnaudova, Arnaudov 1995) andhydrothermal
ore mineralizations (Radonova, 1970; Rusinova et al, 1975; Akizuki,
Sunagawa, 1978; Bargar, Melvin,1981; Cern¥, Chapman 1986;
Rainov,Yanev,1991;Dong,Morrison, 1995) formed in a wider temperature
interval, confirms the tcndency of increasing Or content and correspondingly
decreasing Ab content with the decreasing temperature of formation (B a s kin, 1956;
Arnaudov,Arnaudova, 1995; 1996), (Fig.2).

In contrast to the main components (K,Na,Ca), the content of barium in adularias,
and probably of other trace elements (Sr,Rb,Pb,Tl)characteristic for the potassium
feldspars, depend mainly on their concentration in the mineral-forming solutions.

Summarizing the above considerations, we may place the authigenic K-feldspars
within the group of the lowest-temperature adularias characterized by predominantly
sub-rhombic morphology and high (> 98 mol%) Or content.

This study was supported by the National Science Fund, Project NZ-433/94.
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