PARAGENESIS OF THE PEGMATITE
STRIEGAU, SILESIA

MINERALS OI

Wrr-sorqD. Mrcnnr-r-, Haroard Uniaersity, Cambtid,ge,Mass.
Anstucr
Pegmatite bodies rvithin a granite mass at Striegau, Silesia, contain a great number of
open druses, in rvhich were deposited most of the minerals forming the basis of this study.
Five stages of m.ineralization are established for the striegau pegmatites The first,
or magmatic, stage included the formation of the main quartz-feldspar pegmatite bodies,
and the graphic intergrowth of quartz and orthoclase surrounding the druses. The cavities
were probably formed during the second, or albitization, stage, during rvhich albite and
cleavelandite were deposited in the druses and replaced some of the orthoclase of the druse
walls.
Chlorite (strigovite, prochlorite, and penninite), tourmaline, fluorite, epidote, clinozoisite, and axinite belong to the succeeding period of druse filling. Pneumatolytic and
hydrothermal action are indicated.
Zeolites, chiefly stilbite, are characteristic of the fourth stage of mineralization, which
was evidently a period of cooling thermal solutions Calcite crystals in the cavities represent the final period of mineral formation.
A table of mineral paragenesis is presented.

GBNenar- Gpor-ocrcar-Rnterrousrrrps
The striegau intrusive granite mass is located about 60 kilometers
southwest of Breslau in Prussian Silesia,at the easternend of the Riesengebirge. The minerals forming the subject of this study were obtained
from pegmatitic druse-bearinglensesin the Striegau granite mass.
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Fro. 1. Sketchmap of the Striegauregion,Silesia.
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The intrusive is in the shape of a wedge pointing northwest, and has
its greatest dimension,about 15 kilometers, in that direction (Fig. 1).
The granite is in contact r^'ith gabbro and gneiss to the south; in the
northeast it lies beneath the northwest-striking Jenkau schists of early
Paleozoicage. The other surrounding rocks are shales,green schists,and
Iimestonesof Silurian(?) age. Where the granite touches schists and
slates a distinct contact zone, high in tourmaline, has been developed.
According to Cloos (quoted by Von Bubnofi, 1930),the Striegaugranite
was intruded along the gneiss-schistcontact (Fig. 2).
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Frc. 2 Diagram to illustrate the possible rnode of intrusion
of the Striegaulranite.

A lineation, trending northeast-southwest, has been observed in the
granite. This lineation is nearly perpendicular to the elongation of the
intrusive mass, but it is parallel to the regional structure.
The age of the Striegau granite has not been definitely determined,
although it is perhapslate Carboniferous(Von Bubnoff, 1930,p. 538).
The granite of the Striegau intrusive is light colored and mediumgrained to fine-grained. The chief constituents are white feldspar (principally potash feldspar, with subordinate plagioclase),gray qttartz, and
biotite. Muscovite is almost completely absent (Schwantke, 1896, pp.
2 3). Von Bubnoff (1930, p. 538) cites three sub-types of the granite:
(1) coarse-grained
biotite granite; (2) fine-grainedacid granite; (3) some
binary granite (this in contradiction to the statement of Schwantke).
The granite has a marked tendency to break readily along three mutually perpendicular planes, one nearly horizontal, the others approximately vertical and trending north-south or northwest-southeast (Ko?fabgringe),and east-west(Schwantke, 1896,p. 3; Von Bubnoff, 1930,p.
538; Giirich, 1920,p.310). This characteristicmakes for easy quarrying
and working of the rock, and the result is that a great number of quarries
have been opened in the granite, permitting a rather thorough examination of its character.
The pegmatites contained in the granite are most abundant between
Striegau and nearby Griiben. At Striegau the pegmatites are of two
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principal types: (1) vein-Iike bodies about 6 inches wide with parallel
walls, discontinuous along strike and dip, and in many instances associated with aplites; (2) nearly horizontal, sheet-like, irregular bodies
(Giirich, 1920, p.309). The pegmatites consist of feldspar and quartz
predominantly; in some there are fairly large mica sheets.Feldspar is by
far the most abundant mineral. These pegmatites contain the open druses
in which were deposited most of the minerals discussedhere. Some pegmatite lenses,however, contain no druses.
The druses attain a diameter of as much as 1 meter (Giirich, 1920,p.
310), and they may contain large, detached,smoky quartz crystals associated with loosefragments of feldspar and epidote. The walls are made
up of spiky quartz crystals with interstitial potash feldspar, all overgrown
by albite.
In addition to the pegmatites,the Striegaugranite containsnumerous
other inclusions(Giirich, 1920,p. 310; Schwantke, 1896, pp. 3-a). Aplites are associatedwith the pegmatites. Qtartz veins are found near or
along the contact of the granite with the schist. Fracture fillings (generally in the nearly vertical Kopfabgcinge)consist of qtartz, fluorite, pyrite, chabazite, and calcite. Basic inclusions, of minor importance' are
believed to represent altered schist fragments. There are also small lenses
of muscovite,molybdenite,and hematite.
Srnrrcau PBcuerrrp MrNpnar-s
A brief discussion of the individual pegmatite minerals follows. The
minerals are arranged as nearly as possible in their order of deposition.
General paragenesisand the various stages of deposition are considered
later.
Biotite
Laths o'f biotite are intergrown with the graphic qxartz and feldspar
which constitute the base upon which the druse minerals are deposited.
It appears,therefore, that the graphic quartz-feldspar and the biotite
are part of the earliest, or magmatic, stage of pegmatite formation and
make up the bulk of the pegmatite bodies.
Biotite deposition seems to have been essentially contemporaneous
with the formation of the graphic qttartz and feldspar. The biotite is in
shredsand long laths and is generally oriented with the flamboyant structure of the enclosinggraphic intergrowth. Some biotite, however, follows
cracks which cut across the graphic structure. Biotite of this early stage
of deposition is of the green variety, and is relatively fresh, showing
alteration to chlorite only rarelv.
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Biotite which appears to be of a Iater stage of deposition is found associated with albite and quartz. This biotite is strongly pleochroic, green
to brown, and is considerably altered to chlorite and epidote.
The biotite of both stages of deposition, and especially of the Iater
stage, is found only in small amounts in the specimens.
Orthoclase
Orthoclase,in graphic intergrowth with quartz, is the principal constituent of the pegmatite material which surroundsthe druses.
The orthoclase is almost universally micro-perthitic. The perthitic intergrowth, however,is rarely distinct, and servesonly to make the orthoclasein thin section appear cloudy or dirty. In a few casesdistinct string
perthite and patch perthite are recognizable,but none of the perthitic
intergrowths shows regularity of form or orientation. A few grains of
orthoclasein the graphic intergrowth are clear and are free from albite
lamellae.

Frc 3. Graphic texture in druse rvall.

The fine-grained graphic intergrowth of this perthitic orthoclase with
qvartz is the universal enclosing material of the druses.The intergrowth
near the drusesin some casesshowsa flamboyant structure perpendicular
to the walls of the cavities (Fig. 3). Near the druse walls albite may take
the place of orthoclase in the graphic intergrowth.
fn addition to the micro-perthitic orthoclase of the graphic intergrowth, there are in severalspecimenslarge orthoclasecrystals projecting
from the walls into the open cavities. This euhedral orthoclase appears to
be continuous with that of the graphic intergrowth. The orthoclasecrystals (in one instance a complete Carlsbad twin) are pink or yellowish in
color, are coated with later minerals, especially the chlorites, and are
associated with crystalline albite and smoky or white qtartz crystals.
These minerals are evidently later than the orthoclase, and in some instancesthe albite has clearly attacked orthoclase by replacement. Some
of the euhedral orthoclase shows "mutual" relations with albite, indicating a probable contemporaneousformation of the Iatest orthoclase and
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the earliest albite. Some of this euhedral orthoclase is perthitic, but it is
not certain that the larger latest orthoclase crystals contain micro-perthite lamellae becausethere are no thin sectionswhich cut them. fn any
case,neither thin sectionsnor hand specimensindicate any break in deposition between the orthoclase of the graphic intergrowth and the crystalline orthoclase of the druses.
Oligoclaseand and.esine
A few grains of oligoclasewere observed completely enclosedin microperthitic orthoclase.Determination of the mineral in thin section indicated oligoclasecontaining l87a An. Thesegrains were probably derived
from the surrounding rock and incorporated in the pegmatite material:
they do not appear to form part of the pegmatite texture.
A little andesinewas also seenin thin section. It was found in graphic
intergrowth with quartz in the same manner as the microperthitic orthoclase. The origin of the andesine, found only in a single thin section, is
doubtful. ft may be a replacement of orthoclase in the intergrowth, or it
may be of the same age as orthoclase and qu.artz.
Quartz
There are three modes of occurrence of quartz in the Striegau specimens: (1) quartz in graphic intergrowth with feldspar, forming the pegmatite material surrounding the druses; (2) white, crystalline quartz on
the druse walls and projecting into the open cavities; (3) crystalline
smoky quartz in the drusesprojecting into open space.The first two types
grade directly into each otherl the smoky quartz appears to belong to a
distinct and later period of mineralization, but it is contemporaneous
with someof the white qtartz (Fig. a).
Most of the quartz of the graphic intergrowth is contemporaneouswith
the associatedorthoclase,although some of the quartz is earlier, as shown
by perthitic potash feldspar filling cracks in quartz.
Quartz deposition continued without a break into the period of albitization to form the crystalline white quartz. This white quartz is
either intergrown with contemporaneous albite, or has, in some cases,
attacked and covered albite in the druses.
The smoky quartz is associatedwith albite (cleavelandite),grows on
albite in some instances,and covers or encloseslarge orthoclase crystals.
The smoky q\artz forms the largest of the quartz crystals.
All of the quartz is coated in the drusesby younger minerals, especially
chlorite, epidote,and zeolites.
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Albite
Albite is found in these specimensas (1) perthite lamellae in potash
feldspar; (2) in graphic intergrowth with qtartz near the druse wallsl
(3) as coarsewhite crystals (cleavelandite) lining the druses.It is apparent that albitization is a distinct stage of mineral deposition.
There is evidence in hand specimen and in thin section that albite is
replacing orthoclase. In one section albite with perthitic potash feldspar
cores was observed. The albite which is in graphic intergrowth with
quartz apparently gives way to orthoclase at a distance from the drusbs,
and is probably, therefore, a replacement of the graphic orthoclasein the
main part of the pegmatite. The cleavelandite deposition continued after
cessationof potash feldspar formation, and cleavelandite covers orthoclasein the druses.It is reasonable,on the basis of this extensive a"lbitization, to consider the irregular, microscopic, string perthite and patch
perthite lamellae of albite in potash feldspar as being also the result of replacement,although Schwantke (1896,pp. 70,77-79) believesthat the
perthitic albite is contemporaneouswith the graphic potash feldspar.
The coarsecrystalline albite on the druse walls, resting on fine-grained
graphic orthoclase, illustrates the most prominent mode of occurrenceof
the mineral. The albite is in some instancesin comb-like forms, the result
o f t h e c o m b i n a t i o no f 1 0 0 1 )a n d { 1 0 1 } , a s S c h w a n t k e( 1 8 9 6 ,p . 3 2 ) h a s
previously observed. The albite of the druse walls is closely associated
with contemporaneous white, crystalline quartz and with large smoky
quartz crystals. Some of the smoky qtartz crystals grow on albite. Albite
also forms a base for chlorite, epidote, zeolites,and calcite.
Magnet'ite
A few fairly large irregular grains of magnetite bordered by biotite
and chlorite were seen in thin section associatedwith albite and quartz'
The exact paragenetic position of the magnetite is doubtful. It was not
seenin hand specimen.
Spholerite
One individual of sphalerite was observed. The sphalerite, associated
with biotite, was perched on quartz and albite.
Chl ori,te(str i gooite,pr ochloriI e, p enninit e)
The principal mode of occurrenceof the chlorite minerals, of which the
three named above were identified, is as a thin coating on earlier quattz
and feldspars. Where the chlorite coating has formed on quartz, the
chlorite coats selectively the prism faces rather than the pyramid. The
chlorite coating may also form a layer separating albite from zeolitesand
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calcite, and chlorite commonly forms a base for bunches of epidote
prisms.
The chlorite minerals are also found in cracks in the quartz and feldspar of the druse walls.
Of the three chlorite minerals identified, strigovite and prochlorite are
the most abundant. The strigovite is found in formless,fine-grained, dark
green massesand coatings. The prochlorite is in very small green flakes,
intimately associated with strigovite. Penninite, identified in only one
specimen,is in fairly large mica-like flakes of pale green color, associated
with the other chlorites. Tourmaline needlesgrow on the penninite.
Tourmaline
Tourmaline is rare in the specimens.It was observed in very thin,
hair-like, colorless needlesand fibres growing on chlorite. Many of the
tourmaline needlesare enclosedin later stilbite, and the tourmaline can
be seen extending through the transparent stilbite and protruding from
opposite sidesof the stilbite crystal.
The indices of the tourmaline show that the mineral contains a considerableproportion of lithium and manganese.
Fluorite
Fluorite is found in scattered small crystals, isolated and growing on
qvartz, feldspar, or chlorite, or in open cracks in quartz or feldspar. The
mineral is pale violet in color. Epidote prisms of younger age grow against
and around many of the fluorite crystals.
Muscoaite
Muscovite, chiefly as sericite, is of very rare occurrence.It was observed in thin section associatedwith epidote and replacing potash feldspar.
M ol,ybdenite
fn a single specimen a fairly large bunch of radially arranged sheets
and flakes of molybdenite can be seen on chlorite which is coating feldspar and quartz. Stilbite has formed on some of the molybdenite.
Epi,doteand, clinozoisite
Epidote and clinozoisite together are, with chlorite, the most abundant
minerals of the later druse-filling stage. Epidote is found as beautiful
bunches and reticulating networks of slender apple-greenprisms on the
walls of the cavities. Clinozoisite grows in the same manner, but it is
pale gray-green in color. There are evidently all gradations from normal
epidote to clinozoisitecontaining up to 7/s of the iron-epidotemolecule.
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These minerals are commonly found on chlorite and are associatedwith
later interstitial stilbite. Epidote and clinozoisitehave also grown on
other earlier minerals, chiefly albite, qtartz, and fluorite. In thin section
epidote was observed extending along cleavage planes of biotite and
chlorite, and in cracks in quartz and feldspar.
Arinite
Axinite is the last mineral deposited in the later druse-filling stage. It
is found in well-formed, clear, tan-colored crystals on chlorite, albite, or
euhedral orthoclase.Stilbite mav be seenoerchedon axinite.
Heulandite
Although the successionof the zeolites is not clearly defined, heulandite appears to be the earliest. It was identified with certainty only in
one specimen,where it can be seenin fairly large (up to 3 mm.), pale,
yellow-brown crystals exhibiting perfect {010} cleavageand the characteristic opalescentluster.
Heulandite has grown on epidote and feldspar, and it is evidently earlier than stilbite, which rests upon the heulandite.
Stilbit e (and. ep id.esmin e)
Stilbite is the most abundant of the zeolites,and is found in nearly
every specimen. It grows in characteristic tufts and bunches of strawyellow prisms in open spacesin the druses, perched upon various earlier
minerals, especiallysmoky quartz, feldspar, and chlorite. Stilbite may be
seen in abundance in the openings between reticulating epidote prisms.
Microscopic study of some very pale-colored crystals having the appearance of stilbite indicated that they are probably the orthorhombic
mineral epidesmine. Different investigators, however, do not agree exactly as to the properties of epidesmine.
Laum ontite (cap orcianit e)
Laumontite was observed in bunches of tiny white needlesassociated
with earlier epidote crystals and growing on chlorite. The indices of the
mineral indicate the variety caporcianite, an alteration product which
has lost abofi 18/6 of its original water content.
Chabazite
Red chabazite is found in several of the specimensin small characteristic psuedo-cubes(i.e., rhombohedrons).The mineral grows on quartz,
clinozoisite, or chlorite. In one specimen the red chabazite is embedded
in younger crystalline calcite.
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Calcite
Calcite apparently representsa final stage of mineral deposition in the
druses.It is found as colorlessor flesh-coloredcrystals in open spacesand
coating earlier minerals. It is definitely younger than stilbite and chabazite. It may be found growing also on smoky quartz, feldspar, and chlorite. fn one specimenthere is a layer of calcite crystals (maximum diameter 1 cm.) having the hexagonalform resulting from the combination
of the prism and the basal pinacoid. This layer of calcite is separated
from albite by a band of chlorite.
Limonite
A little limonite was seen forming a botryoidal black coating on
qrartz, feldspar, and zeolites. This is evidently of very late origin, probably resulting from the action of meteoric waters percolating into the
cavities.
Manganeseoxide
A dull black coating on albite and epidote is apparently manganese
oxide. The origin is probably similar to that of the limonite.
DrscussroN oF MTNERALPanacpNrsrs
The paragenetic sequenceof the Striegau minerals, as presented here,
is the result of the study of a relatively small number of specimensand
thin sections.All of the specimensconsist of parts of the lining of open
druses in the pegmatites. The age relations determined are presenteddiagrammatically in Fig. 4. The diagram is not intended to imply the inflexibility which it seemsto express,but it is believed that the general
sequence,the depositional ranges, and the mineralization stagesare in a
general way correct.
I. Magmatic stageof mineral,formation
This stage representsthe earliest period of pegmatite formation. During this stage the main pegmatite bodies were produced, and, in the specimens studied, the minerals of this period are found as the fine-grained
graphic qtartz and feldspar intergrowth surrounding the druses. Potash
feldspar and quartz are dominant and are evidently of simultaneousdeposition. They are associatedwith some interstitial biotite, a little andesine, some other plagioclase derived from the surrounding rock, and
perhaps a little albite of contemporaneousage. Toward the end of this
period and in the beginning of the following period of albitization, the
magmatic solutions were of such a character as to dissolve out part of
the previously formed pegmatite material, leaving the druses in which
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the later pegmatite minerals were deposited. The character of the solutions which produced the druses cannot be determined. In some instances,however, the formation of potash feldspar was able to continue
and to develop the relatively large orthoclase crystals found on some of
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the druse walls. The specimensdo not show, except in coarsenessof grain
and better crystalline development, any marked differenceor evidenceof
depositional break between the potash feldspar of the graphic intergrowth and the orthoclase crystals on the druse walls.
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Silica mineralizationcontinued throush this and the next stage without interruption.
II.

Albitizati.on stage

The beginning of this stage of mineralization, although probably not
separatedby any cessationof deposition from the magmatic stage, is
marked by the formation on the druse walls of coarse-grainedalbite and
cleavelandite. Albite in continuation with this is found in graphic intergrowth with quartz next to many of the drusesand, as far as it is possible
to deducefrom the small specimensavailable, albite gives way to potash
feldspar (which is in graphic intergrowth with quartz) at greater distance
from the druses.It can be seenin somehand specimensthat albite apparently attacked and replaced potash feldspar crystals in the walls of the
cavities.
It seems,therefore, that the formation of albite representsa later stage
than the magmatic one, although not separatedby a depositionalbreak,
and that a changein the character of solutions, perhaps the same change
which causedthe formation of the open spaces,resulted in crystallization
of cleavelandite in the druses and even caused replacement by albite
of some of the potash feldspar of the druse walls. The possibility is suggested that the micro-perthitic albite lamellae in the potash feldspar are
also the result of replacement during the albitization stage.
S c h w a n t k e( 1 8 9 6 ,p p . 7 0 , 7 5 - 7 6 , 7 7 - 8 O ) ,h o w e v e r ,c o n s i d e r sa l b i t e a s
part of the magmatic stage of deposition, at first contemporaneouswith
qvartz and orthoclase,but continuing after cessationof potash feldspar
deposition. He considers the perthite to be definitely the result of contemporaneousdepositionof orthoclaseand albite. It is obvious that, if
Schwantke's idea of the continuation of albite deposition after the formation of potash feldspar be given prominence, his concept and that
presented here are not greatly at variance, except that Schwantke does
not recognizereplacement by albite.
During the albitization stage silica deposition continued, and the white
crystalline qttartz associated with coarse albite in the druse walls was
formed. White quartz deposition also continued into the succeedingmineralization stage. Toward the end of the period of albitization large crystals of smoky qrartz were formed.
III.

Later druse-Jillingstage

A distinct break between depositional stages apparently occurred at
the closeof the albitization stage. After cessationof the abundant albite
deposition,the characterand quantity of the mineralschangedradically.
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During this later druse-filling stage minerals were deposited in relatively
small quantities, but they contain a great variety of elements. The minerals of this period are found in many casesin cracks in the druse walls
and in the earlier-formed minerals. This indicates a possible period of
contraction and consequentfracturing at the close of albite mineralization.
The paragenetic positions of magnetite, sphalerite, and biotite are
doubtful becausethey are found only in very small amounts and are isolated. Chlorites (strigovite,prochlorite, and penninite) are important in
this stage, and are early in the sequence.They coat earlier-formed qttartz
and feldspar. Tourmaline and fluorite are indications of some possible
pneumatolytic action. Epidote and clinozoisiteare important toward the
close of this stage, and probably indicate hydrothermal action following
pneumatolysis.Schwantke (1896, pp. 81-82) believesthat the epidote
was formed by the action of thermal waters on potash feldspar, on biotite (the source of the iron), and on plagioclasefrom the surrounding
rocks (sourceof the CaO). Axinite is the only mineral of this stage which
is later than epidote, and may also representhydrothermal action, the
waters bringing into the drusessome of the material previously deposited
by pneumatolytic solutions (Schwantke,1896,p. 32).
The minerals of this stage of deposition are found principally as crustifications, bunchesof needles,or as isolated grains resting on the older minerals in the cavities and in ooen cracks in these minerals.
IV. Zeolite stage
The introduction of zeolites marks another distinct stage of mineralization, and there may well have been an appreciable time interval following the later druse-filling stage before zeolite deposition commenced.
Schwantke(1896,p. 83) finds prehnite as the earliest mineral of the zeolite stage, and believes that this mineral forms a gradation between the
two mineralizing periods. However, no prehnite was recognized in the
specimensstudied here.
It is difficult to establish a sequenceof deposition for the various zeolites from the specimensat hand becausea single specimen rarely contains more than one or two zeolites.The sequenceshown in Fig. 4 is
thought to be as accurateas possiblefor the material studied. Stilbite is
decidedly more abundant than the other zeolites.
The late deposition of the zeolites as a whole is clearly shown: these
minerals are found perched on the surfacesof minerals of the preceding
stages in hollows and open spaces. They probably represent the final
waning action of cooling thermal waters.
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V. Calcite stage
Calcite alone is the representative of a final mineralization period, and
is the result either of the action of meteoric waters or of carbonate-bearing hydrothermal solutions. Crystalline calcite is found in considerable
abundance in certain of the druses,and it is definitely younger than the
zeolites.
Schwantke(1896,pp. 83 85) quotes Websky as believingthat the calcite representsthe remains of blocks of limestone which were caught up
in the pegmatite material. Websky explains many of the drusesas having
been formed by the dissolving out of theselimestone fragments. Schwantke considersit possible that the druses were once completely filled with
calcite, much of which has been removed in solution, but he fi.ndsin the
plagioclaseof the granite the probable source of the calcium carbonate,
and he seesno evidenceof the contact minerals which would be expected
in the druse walls if limestone fragments had been engulfed in the magmatic material. Giirich (1920,p.310) alsois of the opinion that the druses
were once entirely filled with calcite, but he thinks that the deposition
of calcium carbonate was part of the magmatic process,and that the calcite material was derived neither from limestone fragments nor from the
plagioclaseof the granite.
Actually there is no positive evidence for a former complete filling of
the druses by calcite, and there certainly is no support for the limestone
fragment idea. The source of the calcium carbonate is a matter of question, and it is equally difficult to decide whether meteoric or hydrothermal waters are responsiblefor calcite deposition.
Sulrltanv
Within a granite mass at Striegau, Silesia,are vein-iike and horizontal
sheet-like pegmatite bodies. The pegmatites consist largely of feldspar
and quartz, feldspar being by far the most abundant mineral. The pegmatites contain a great number of open druses in which were deposited
most of the minerals discussedhere.
During the first, or magmatic, stage of mineral formation the main
pegmatite bodies were produced. The fine-grained graphic intergrowth
ol quartz and potash feldspar forming the druse walls belongsto this period. Deposition of quartz and orthoclase continued into the second, or
albitization, stage. Coarse-grained albite and cleavelandite lining the
druses are characteristic minerals of this stage. The albite evidently replaced some of the potash feldspar. The formation of the open cavities is
to be assignedto the early part of the albitization period.
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A distinct break marks the end of the albitization stage,which was succeededby a secondperiod of druse filling. The minerals of this stage include chlorite (strigovite, prochlorite, and penninite), tourmaline,
fluorite, epidote, clinozoisite, and axinite. These minerals are found in
relatively small amounts as crustifications and isolated crystals perched
on the earlier minerals which line the cavities. Pneumatolytic and hydrothermal action are indicated.
Another distinct stage of mineralization is represented by zeolites,
principally stilbite. These minerals were probably depositedin the druses
during the waning action of cooling thermal solutions.
Calcite in the cavities is representative of a final mineralization period
and is the result of deposition either from meteoric waters or from carbonate-bearing hydrothermal solutions.
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