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A possibility… 
 

THE origin of fadEn quarTz 
 

Roger WARIN 
 
 
Typical of Alpine-type fissures, whether in the Alps, Himalayas, Russia or 
Arkansas, Faden Quartz are rare crystallizations. Their origin seems thus 
certainly linked to their habitat. Captivated by quartz, I already described them 
in 1994 in AGAB-Minibul1. I was happy to read the interpretation of Rykart2, a 
Swiss chemist. Over time, doubt came to my mind, especially after observing an 
increasing number of Faden quartz specimens arriving from Pakistan. 
 

 
Fig. 1 – Faden Quartz – Saint-Jean de Maurienne, Savoie   © R. Warin. 

 
Faden Quartz 
 
Rare quartz crystals carry a mostly linear centered milky trail. Apart from this 
opalescent ribbon, the crystal can be very clear, which underlines this 
characteristic. The general habit of the crystal is tabular. The soul or thread (or 
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Faden, a Germanic term), very 
often linear or sometimes 
making a large curve, can 
make an angle ranging from 0 ° 
to 90 ° with the axis "c" of 
elongation of the crystal. Very 
often, for a given specimen, 
several crystals are arranged 
more or less parallel to each 
other, creating a continuous 
stack of individuals (Fig. 1). I 
could make a comparison with 
a delicacy of my youth during 
the WW2, the candy sugar 
crystals hanging on a string on 
which they had crystallized and 
which constituted their soul. 
This reminder is meant to give 
support to the theoretical 
discussion. 
 
Here is the definition given on 
the reference site Mindat :3 
 
“A variety of Quartz,"Faden 
quartz", is the anglicized 
version of the German 
"Fadenquarz". "Faden" 
(pronounced "fah-den") means "thread" and refers to a white line that runs 
through the crystal. 
 
Faden quartz forms in the host rock fissures that widen slowly and steadily. 
Quartz crystals inside the host rock will rupture when the fissure opens. In a 
silica rich solution, this rupture will heal quickly, forming a crystal that is 
attached to the opposing rock walls and bridges the new opening. While the 
fissure continues to open steadily, the crystal will also continue to crack and 
heal. Because growth is much quicker on fractured surfaces than on regular 
faces and because it leads to small regular faces on the opposite conchoidal 
fracture surfaces that do not perfectly match, some of the growth solution is 
included in the crystal. The repeated rupturing and healing leaves a scar of 
liquid and gas inclusions in the crystal: a white thread, the "faden". In rare 
cases, the faden is covered by chlorite, which demonstrates beautifully that a 
now platy specimen did indeed start as a thin thread (see third head photo).  

Fig. 2 – Faden Quartz 
Piz Scalottas, Grimsel, CH. 

Coll. J.M. Teuwen.   © R. Warin. 
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The thread can be seen best in crystals that grew parallel to the wall, because 
the speed of growth is usually larger along the crystals c-axis (from tip to tip). 
These faden quartzes usually assume a platy shape. Faden quartz crystals that 
grew perpendicular to the walls, so that the tips point to the rock wall, do not 
get platy. The thread is usually straight, but depending on the movement of the 
opposing rock walls, may also be curved, jagged or interrupted.  
 
Faden quartz occurs in extension fissures in different environments, most 
commonly in Alpine-type fissures. They often form curtain-like groups of 
intergrown crystals.” 
 
Another author, Marco Campos Venuti suggests that the “Faden” may be made 
of chalcedony. Figure 3 shows, following Venuti, the growth of the Faden 
Quartz for different cases. 

 
 

Fig. 3 – Faden Quartz texture. Drawing by Marco Campos Venuti. 
All crystals are arranged vertically along their c-axis. The angle of the soul with 

the vertical varies from 0 to 90 °. Reproduction allowed. 
 
ANOTHER HYPOTHESIS 
 
It happenned that, on this forum (Friends of Minerals Forum4), a discussion took 
place on the origin of the phenomenon. Two famous authors opposed their 
views : Marco Campos Venuti and an American scientist. As their scientific 
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renown is great, the subject took on importance. However, although successful 
studies have been carried out, especially as the current techniques are very 
advanced, the conclusions have never been conclusive. Because of the ignorance 
of the evolution of the unprinted phenomenon in the memory of the rocks, one is 
obliged to deduce hypotheses, which creates an uncertainty on the result. This is 
the case for Faden quartz. 
 
Marco Campos Venuti (Seville) initiated the debate. Another personality 
answered him at length. The two scientists ended up in their reasoning to a 
common point. The scenario of crystallization occurs in a small cavity whose 
rock walls deviate under the effect of tectonics. It was already Rykart's 
hypothesis. In the classical situation, since the walls deviate, crystals having 
grown perpendicularly and thus attached to the two walls are broken in their 
center. 
 

 
Fig. 4 – Faden Quartz, Freney d’Oisans, Isère.   Coll. Z. Gabelica   © R. Warin. 
 
Following the permanent contribution of hydrothermal solutions of silica, 
successive scars appear leaving as a remnant, the future soul of the crystal. 
Indeed, in these brutal conditions, the breaks induce a recrystallization that is not 
ideal, chaining in the crystal lattice fluid bubbles. This small set thus takes on a 
milky appearance, while the crystal clear parts have subsequently developed 



~ 5 ~ 
 
harmoniously. Just as Rykart already did, drawing diagrams illustrated these 
remarks (Fig. 3). 
 
If the basis of facts is common to both authors, the difference is marked 
concerning the development of the soul. Marco Campos Venuti postulates an 
unpublished vision of the phenomenon. The "thread" is an elongated cloudy 
zone that represents the direction of appearance of the crystal(s). 
 

 
Fig. 5 – Thread detail    Coll. Z. Gabelica   © R. Warin. 

 
We can discern in figure 5, a part of the soul of which seems to have grown after 

the appearance of the thread, into two steps. This is in opposition to breaking 
followed by new crystallization "process-fracture-migration". 

 
The crystals that appear can merge into a deformed crystal or can be juxtaposed 
next to each other along the same line, the "soul". In contrast, the second 
scientist supports the classic "process-fracture-migration". For Marco Campos 
Venuti, this theory, although possible, is not likely to be responsible for the 
genesis of Faden quartz. He supports a completely different process because the 
event changing the spacing of the Alpine fissure must be unfrequented and 
random. It could therefore not have occurred several times and certainly not in a 
constant and repetitive manner in the same crystal. Venuti suggests that the 
process should be related to a growth of quartz crystals born along the 
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preexisting soul. This thread could be a chalcedony ribbon, and he insists on 
this proposal. 
 

 
Fig. 6 – Faden Quartz – Pakistan      © John Kashuba. 

 
The second scientist does not abandon his idea and even thinks that the 
chalcedony hypothesis should be obsolete for several reasons. One is 
geographical: chalcedony is widespread and not limited to alpine environments, 
so Faden quartz should be evenly distributed. 
The second is that chalcedony is polycrystalline, so there is no reason fot the 
existence of an excess of quartz in one (or 2, or even 3) direction (s). The second 
scientist suggests the examination of thin sections under an optical microscope. 
Chalcedony has a very different appearance in the thin sections examined in 
polarized light from the vision of a Faden Quartz single crystal. Not everybody 
has the equipment to do it, but the author said everyone could have a first look 
with a normal binocular microscope and two polaroid sheets, one on top of the 
other with the sample in the middle lit from the bottom. 
 
The discussion stopped there. Out of pure luck, at the beginning of 2016, John 
Kashuba (Oregon, USA) had thin blades cut from a specimen from Pakistan 
(Figs 7 to 11). 
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Fig. 8 – Thin section of a Faden Quartz, in incident light. 

(lateral section T~100µm, FOV=0.53mm)   .   © J. Kashuba. 
 

 
Fig. 9 – Faden, lateral section T~100µm, FOV=0.53mm wide   © J. Kashuba. 
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Fig. 10. Faden running left-right, curtain defects, FOV=0.44mm wide © J.K. 

 

 
Fig. 11 – Faden Quartz Vug – Pakistan.  © J. Kashuba. 
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Fig. 12 – Faden Quartz Vug – Pakistan.   © J. Kashuba 

 
A PERSONAL OPINION 
 
Differently inspired and in opposition to the concept of a pre-existing 
chalcedony soul, also disappointed by the classical hypothesis, while remaining 
sensitive to the remarks of the second scientist in particular on the very low 
frequency of the phenomenon generating Faden quartz, I suggest that if we want 
to sort out between different hypothesis leading to the origin of the souls of 
these quartz crystals, we should only observe the specimens and take into 
account the initial environment that gives birth to these Faden quartz. These 
environmental conditions are not frequent, so the environment must be special. 
 
In which natural cooking pot these quartz are synthesized with thread? In this 
case in an alpine environment, or assimilated. A situation where tectonics 
induces conditions of high temperatures and pressures where hot hydrothermal 
solutions abundantly circulate. In these environmental conditions, we must 
forget the feelings about the solvent "liquid water" at ordinary temperature. This 
tasteless liquid essential for life becomes a chemical reagent at high 
temperatures. The concepts of pH differ (the corresponding theoretical notions 
are known) and silica SiO2 easily dissolves and further reacts in this liquid, 
which seems improbable at ordinary temperature (for example, sand in a river). 
In a formal way, by "adding" 2 H2O to SiO2, we obtain H4SiO4. The molecule 
H4SiO4 or Si(OH)4 is silicic acid. In a hydrothermal phase this product is 
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crosslinked, so it polymerizes in 3 directions in an amorphous phase of silica gel 
(silicagel). This is a bulk polymerization. This phase is more stable than one 
imagines since it does not lose its water below 300 °C under pressure. On the 
other hand, it can crystallize by giving up a polymorphic solid phase of SiO2 
crystals, whose composition depends on the temperature which controls the 
crystallization. For temperatures below 450 ° C, we obtain quartz (alpha-quartz, 
which we know). At much higher temperature the gel would produce cristobalite 
or tridymite, for example. 
 

 
Fig. 13 – Chlorite presence along the whole thread suggesting that the “Faden” 

is created under constant conditions, which means over a short time period. 
Freney d’Oisans.  Coll. Z.Gabelica. © R.Warin. 

 
The composition of the silica gel is based on a distribution of Si(OH)4 molecules 
associated with each other and water to form [Si(OH)4]x. nH2O. This set is 
crosslinked forming a condensation product in three directions. Its structure is 
composed of SiO4 units bridged by internal siloxane (Si-O-Si) bonds. It's an 
amorphous phase. Siloxane bridges have been created by fixing the entire gel.  
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Fig. 14 – Detail - FOV = 1,3 mm   Coll. Z. G.  © R. Warin. 

 
All Faden Quarz appear in a vug. This cavity differs from a fault which, in 
addition, supposes a transverse displacement of the walls. These crystals 
originate in an almost closed system where high temperatures and pressures 
prevail. This cavity is filled with a silica gel in hydrothermal fluid. 
 
Under the effect of a big shock, for example an adiabatic relaxation induced by 
the separation of the walls of the vug (the rupture of the box), there appears a 
substantially linear ribbon into the gel linking the two opposing surfaces and 
consisting of individual nano-crystals quartz. John Kashuba (Oregon) requested 
thin sections of a quartz Faden specimen cut at the level of the soul according to 
his instructions (Figs 5-8). John Kashuba chose a thin section thickness of 100 
μm instead of 30 μm for a deeper microscopic vision. The observation is 
performed under incident light to observe only the inclusions and not the crystal 
itself. John Kashuba concludes by saying that he sees a simple quartz crystal 
with a confusing array of off-axis transverse planes filled with fluid inclusions / 
defects / negative crystals. 
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Fig. 15 – Detail: smaller FOV = 0,67 mm   

Coll. Z. Gabelica   © R. Warin. 
 
All the conditions being identical during this relaxation, these microcrystals are 
aligned substantially with each other (Fig. 4, 5, 10, 15). We find here the notion 
of ribbon of microcrystals of chalcedony proposed by Marco Campos Venuti. A 
curvature will only appear if the shock wave is deflected within the silica gel for 
example by some shear. At this time, nothing favors the persistence of a rapid 
crystallization of the gel which has lost its excessive internal tensions, but the 
shock wave being quickly damped, the soul has no reason to multiply or extend 
laterally. It is only subsequently that the amorphous mass of the silica-rich 
(saturated) gel enveloping the aligned seeds that the soul slowly continues to 
feed, for reasons of thermodynamic stability, the growth of several macroscopic 
monocrystals, often very limpid. The existence of isolated Faden quartz, 
biterminated, proves that the attachment of the soul to both ends is not 
necessary. This process is relatively rare because the nutrient gel must be 
enclosed in a narrow volume, a kind of flat box crimped between the two walls 
of the rock. This explanation is also consistent with parallel aggregates of Faden 
Quartz aligned in vugs (or small crevices) (Figures 9 and 10). 
 
The rate of this primordial crystallization is fast as lightning, incorporating fluid 
bubbles into the rough crystalline domains. In fact, these fluid inclusions would 
themselves come from the crystallizing gel zone, rather than from an exchange 
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with the outside of the medium. A small amount of water is released from the 
gel during crystallization. In practice, we would have a series of substantially 
aligned quartz crystal lattices, since the crystallization flash would not have 
allowed a position of equilibrium between all these domains. Then, the growth 
of the crystal (or crystalline sequence) could resume normally, the initial 
constraints having disappeared. The value of this hypothesis lies in the fact that 
the linear ribbon of germs is supported by the gel (very viscous) and does not 
float in an aqueous solution (liquid). 
 

 
Fig. 16 – Faden Quartz – Waziristan, Tribal Valley, (FATA) Pakistan. 

 
When we observe the set of substantially parallel crystal chains and 
perpendicular to the walls, it is also better understood that these aggregates are 
derived from the crystallization of a mass of silica gel. A "fracture-migration" 
crystallization sequence does not seem compatible with the observations, 
whereas the shocked silica gel can induce several columns of parallel threads in 
the mass. Even the texture of these aggregates is an argument in favor of our 
hypothesis.  
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In this proposed environmental context, one can think of other mechanisms of 
initiation of the crystallization. Thus, the creation of a hydrodynamic cavitation 
would cause the nucleation and the direct production of crystals. This cavitation 
could be caused by the sudden drop in pressure, a wave or any impurity that 
strikes the silica gel. Let us not forget that the collapse of a vacuum bubble in a 
liquid creates a strong localized shock wave (corrosion of boat propellers). 
 
In conclusion, we propose this new hypothesis of the origin of quartz with a soul 
based on the nature of the initial medium enclosed in a rock pocket that receives 
a shock wave, either by the opening or the sudden separation of the original 
cavity tectonic, causing a sudden drop in pressure, or by another process. This 
medium is a silica gel, crosslinked by siloxane type bridges and saturated with 
water under high temperatures and pressures. 
 
 

 
Fig. 17  – Faden Quartz – Frenay d’Oisans, Isère (F) 

Coll. Z. Gabelica   © R. Warin. 
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