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Feldspar, Can show cleavage planes Kyanite, One good cleavage, one parting Apetite, Cross-fractures only

Cleavage
Planes and
Thin Section

Analysis

Clintonite (Mica) One Cleavage Plane Garnet, No Cleavage, Can Fracture Clinopyroxene, 90/90



Pegmatites:

An exceptionally coarse-grained igneous rock, with interlocking
crystals, usually found as irregular dikes, lenses, or yeins,
esp. at the margins of batholiths. Most grains are 1 cmor more
in diameter. Although pegmatites having gross compositions
similar to other rock types are known, their composition 18
generally that of granite; the composition may be simple or
complex and may include rare minerals rich in such elements as
lithium, boron, fluorine, niobium, tantalum, uranium, and rare
carths. Pegmatites represent the last and most hydrous portion
of a magma to crystallize and hence contain high concentrations
of minerals present only i1n trace amounts in granitic rocks.
Adj: pegmatitic.

-Mindat.org
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The word [pegmatite] comes from the Greek [pegnym] meaning is to bind together and
this 1s 1in reference to this in growth of quartz crystals and feldspar crystals...
many of us think of pegmatites as a rock but in the very strictest sense of the word
1t's actually a textural terms that describes ous rocks that are coarse grain to
glgantic grain size

Now in terms of their composition their minerological composition that 1s you can
have granitic pegmatites, granodioritic ones tonalitic all the way to the gabbroic
and syenitic, but i1t's the granitic ones that are the most common in the Earth's
crust and these are the ones that we tend to gravitate towards as mineral collectors
and research scientists some of the features of granite pegmatites include
lucracratitic or what we referred to as light color ... the minerals are uniformly
distributed in a homogeneous pegmatite or we may sece layered or zone features within
heterogeneous or Zone pegmatites. Also in these pegmatites some of these textures can
be extremely variable ..There are nearly 500 different mineral species that we know
of that can occur from pegmatites

Michael Wise PhD, Smithsonian NMNH

Grow Large, Cool Slow



Bitoite Mica

Quartz

Ametrine Ferruginous Quartz

Alkali-Feldspar

Microcline Orthoclase

Granite Pegmatites: Primary Ingredients Critical Question:

"What do we crush?" "Trading the matrix for the jewels?"



Precious and Semi-Precious Stones

Rare Earth Minerals

Zircon Cassiterite Garnet Family Anatase

T102 (Titanium Dioxide)

Lithium Rubelite Hiddenite

A Forest of Trees: The Fruits of
Incompatible Elements Rutile -



Because this species 1s by nature
variable, and thus defined by 1ts
components and their mixture,
pegmatites are not rocks 1n the
“monolithic” sense, and can best be
understood as a series of conditions
and systematic expressions of the
geologic reactions and compositions
specific to their formation. In this
way, most specifically, do the poetics
of architecture and coincide.

Pegmatites and architecture are
similar 1n the sense that they are
both tangible things as much as they
are phenomena. The gemstones they
produce are attractive 1n their own
right, but to the knowledgeable
observer, less spectacular than the
many forces and processes that
comprise them.




Critical Source:

Pegmatite Expert Michael Wise PhD 586 M. A Wise Clays and Clay Minerals

A proposed new mineralogical classification system for granitic pegmatites

Michael A. Wistleading pegmatite scholar 1n US

“Earth’s most amazing rocky” Michael Wise, from the Department of Mineral Scier
the Smithsonian's National Museum of Natural History (NMNH),

CRYSTALLIZATION OF ‘POCKET” BERTHIERINE FROM THE
PULSIFER GRANITIC PEGMATITE, POLAND, MAINE, USA
MICHAEL A. WISE

[FEGMATITES

Earth's Most Amazing Rocks!

o ]

Figure 2. Textural relationships of berthierine and associated minerals in the Pulsifer pegmatite. (a) Euhedral crystals of berthierine.
(b} Plumose aggregate of berthierine with muscovite. {¢) Albite with berthierine fracture-filling in microcline. {d) Berthierine laths
(white) in vuggy recrystallized albite. Kf — microcline, Ab — albite, B — berthierine, Ms — muscovite, Ap — apatite.

Critical Connection:
Enthusiastic Expertise



Critical Basis

Landform Building: Architecture's New Terrain
Stan Allen, et al

Critical Connection
Surveying the Landscape of Archo/geology Discourse



Critical Source:
Fracturing and Diking in Incompletely Crystallized Granitic Plutons

M.J. Hibbard, R.J. Watters -
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Dikes 1n granitic plutons commonly have mineralogic and textural

characteristics 1indicating a genetic relation to their host. The contact

between the dike and the host 1s marked signifcantly by 1nterlocking

unfractured crystals rather than by truncations and overgrowths, although ;t:ixﬁ

megascopically the contacts between dike and host pluton may be exceedingly Y

sharp and planar. An explanation of these relationships by fracturing an Plowed b

Fracture Fone

incompletely crystallized host, rather than by entirely post magmatic nederne
fracturing with subsequent diking, 1s postulated to be consistent with

experimental date and certain petrologic observations. Published experimental

research indicates that fracturing of crystal-melt systems may occur 1f there .
1s at least 70% crystals 1in the system at which point the system 1s capable
of transmitting compressive and shear stresses via a crystalline framework.
Dilatancy pumping of melt 1nto fracture zones and subsequent hydraulic

fracturing 1s thought to be one possible way late-stage fluids of granitic

grangeioring
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systems evolve into dikes 1n granitic plutons such as leucogranites, aplites o
and pegmatites. Interlocking textures between dike and host may also develop . !
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For the Love of Diagrams - Architectural Complexity in Pegmatites
"Mixing Zones"



*EEREFREIndustrial structural geology

By: Richards, F. L.
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Fig. 8 Two possible modes of buckling of o multilayer
in response 1o layer-parallel compression. (a) Upright
folds with axial planes normal io the maximam
compression form, (b A bax fold with conjugate axial
planes inclined v the maximum compression fomm. 4
transition ocours between modes (a) and (b) as the
mechanical anisotropy of the mubilaver increases. From
Price & Cosgrove {1900},

Fig. 6. {a=c} Theee stages in the evolution of a
Toubt-bend fokl by thrust movement over a ramp thal euts
Uhwonagh the stratigraphy to link two bedding-paralicl
flars, After Suppe (1985),
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Fig. 7. The subdivision of o fusb-bemd fold v the busis of the gnmint of delormation cach siharea (11 1 T hos

Fig. 9. Two stages in the deformation of an analogue model made of gelatine layers lubricated by vegetable oil.
The model was subjected 1o layer-paralle] compression and shows various stages (a—d) in the formation of a thrust from

a symmetrical, detachment box fold.

| Horizontal extension | | Horizontal shortening |

(c) —— (d]
Extensicn by faulting alone Shortening by Faulting alone

+—— Trishear zone
T

—_— a

Brittle plercerment

M [

Extension by faulting & folding

n %

Shortening by Folding alone

(k)

Extension by folding alone




THE ASSOCIATION OF FOLIDS AND FRACTURES 47

Fig. 10 Detachment folding of Jusassic limesiones above an cvaporie décollement. (a=e) Three stages in the evolution
of o thrust from a box fold. From Heim (19211,
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Figure 11. Wilham Gilpin. A Rummed Abbey. 1789, Ink and watercolour. Gallery Oldham. . M =
Abstract Lines. ;

Figure 26: John Ruskin. ‘Abstract Lines’, from The Stones of Vewice, Volume 1. 1851, Engraving.

N

32, Aiguille Drawing. les & Co.Se
Old 1deal 2. Turnerian

Figure 7. John Ruskin. ‘Hospital, Pass of St Gothard’. August 13, 1835, Pencil and Ink. Ruskin Library, Figure 4: John Ruskin. ‘Plate 32: Ajguille Drawing’ from Volume 4, Modern Painters. 1856, Engraving,
Lancaster (RF 2044,
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Michael Weddington

Growing up in Charlotte in the 90’s, the city didn’t have quite the feel of vibrancy,
growth, and development it has these days. It felt old, stagnant, not like anywhere the news
would mention. There was always art and music and theatre, yes, but it didn’t feel like a
place an artist or musician would want to stick around. | suppose | fancied myself and artist
and a musician, and in many ways, the ways in which | make art tend to influence my
journey through life in profound ways (and often the reverse is true).

It was home, and ultimately it was a place | wanted to move away from, and for ten
years, | did just that. When | went from a city of about 800,000, at the time, to a county of
about 70,000, Asheville-Buncombe felt micro-scaled. However, as time went on (and | bore
witness to Charlotte’s facelift in intermittent spurts), | started to feel like the sprawling mini-
metropolis my hometown was becoming might have more to offer than the increasingly
crowded (and expensive) bohemian mountain art-hub.

Though I'd studied oil painting some in Charlotte, the real ah-ha for me in Asheville was
when | took my first 3D-design and sculpture courses. It was the same sort of instant
wonder and attachment one feels when they first begin to study architecture. While | was a
part-time construction grunt in a painting class, | was starting to dream up “birdhouses” and
picking off some of the details I'd see at work. Images like a half-demolished kitchens or
stacks of glossy tile became objects in still lives, sculptures, and doodles long before | ever
considered designing them. The irony that | made paintings inspired by architecture almost
ten years before | learned the difference between Frank Lloyd Wright and Frank Ghery, is,
well, tremendous.

But ironies and accidental overlaps have been a motif in my life. So too have been the
ebb and flow between disciplines. How I’'ve defined myself as an artist has varied
substantially throughout the years: | started drawing and playing guitar somewhat seriously
rather young; in college | wanted to write like everyone we read in my literature classes and
| tried into my artwork to bring colors and themes from my jobs in the kitchen of a
labyrinthine resort and remodeling houses— between sessions of working on my crossword
of a thesis, | was in the metal shop clumsily tacking together my first steel sculptures; fast-
forward to working Sundays at the gallery and spending my weekdays building houses or
scrubbing high-end toilets to pay the bills.

To stuff it all into one run-on sentence, it sounds chaotic, and in many ways tumbling
through the broad swath of “the arts” is, in fact, as much of a whirlwind as it sounds.
However, the overlaps and synergies I've found between all the various disciplines have
culminated in a very generalized set of skills and experiences that have all nudged me
toward a great appreciation for architecture as a deep and complex way of looking at the
world. Throughout the program thus far, I've tried to incorporate some of the influences |

Michael Weddington

use in my art, into my architecture. Influences like science fiction stories and live music have
bled over into how | have thought about some projects, and | expect an outward-looking
interdisciplinary lens to influence how I think about architecture in any future practice.

This summer, | was rooting around my bookshelf for inspiration for new paintings, and |
picked up a very large, very old dictionary. Picking words at random was an exercise we used
in my sculpture class for quick association-based ideation. It wasn’t long, however, before |
was enamored by the large volume of geology terms in just the first few pages. Over the
summer, | gave myself a miniature crash-course in geology and mineralogy. Only after more
rigorous reading and several whimsical paintings later, did | finally begin to find some more
traceable connections between my newfound interest and my current academic
undertaking.

Building with rocks and appreciating geology are nothing new in architecture, and ideas
like weathering and terms like “tectonic” are near and dear to architecture, not to mention
the vast global catalogue of stone masonry buildings. There is in fact a rich recent history of
writing on geology in architecture — or more often, writing on architecture through geology.
What | hope to continue reading and researching involves drawing potentially novel
connections between complex and heterogeneous intersections of various rock types that
could be useful in architecture. My aim is to develop ways to use cutting edge computer and
laboratory technology to demonstrate the visual, analytical, and rhetorical connections
between “new” geology and “new” architecture, since both are constantly updated with
new tools, information, and unique problems.

Given my own interdisciplinary approach to art and academia, it follows that the
particular topics in geology that have captivated my attention are those concerned with
complexities and variabilities as opposed to certainties and homogeneous topics. | aim to
expound upon recent discourses connecting geology and architecture, in order to orient my
research in such a way as to be, at least in part, having some novelty.

Specifically, | am most interested in utilizing research surrounding granite pegmatites
including their formation, typical morphologies, composition, and especially, how the
formative and crystal behaviors and compositions can provide aesthetic data to be
repurposed for architecture. By positioning this work as being “toward a pegmatitic
architecture,” | hope to “mine for” the aesthetic and metaphorical wealth in the study of
some of earth’s most complex and interesting rocks.

Other topics that have guided my research so far are weathering, cleavage/fracture,
large-scale folding/faulting, and clastic (mixed) particles. | am interested in exploring the
textural relationships in various rock and mineral species, as well as how analysis at various
scales can inform various scales of architectural design.
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Michael Weddington

“But, in this now untenable divide between nature and culture, where human
activity produces not only atmospheric change but also geological
transformation, where does architecture appear? Can architecture enter the
Anthropocene? As the construction of perspective, how will architecture frame
the infinite by challenging the here-and now quality inherent in contemporary
modes of production. I contend that an architecture driven by the desire to
radically inflect the perspective of the human with a geologic sensibility—
through narrative, serial production, and atypical successions of scope and
purpose phasing in and out of sequence—can begin also to connect to the
cosmos.”

- Thomas Provost, “In Infinity, Eternity Performs”

“The impact of virtuality and advanced remote sensing devices should lead
architects to reassess Surrealist and Pataphysical® concepts of space. There are
many similarities between these modes of creativity and the way an architect
might perceive, interact and make connections between their architecture and
the myriad machinic and natural ecologies that constitute the sites of our
contemporary architecture.”

-Neil Spillers “Communicating vessels The 'pataphysical exceptions of
reflexive architecture.”

In the ancient world, the rock was integral in humankind’s crawl into consciousness, and
while many attribute the beginning of civilization to the taming of fire, the primordial shelters of
our ancestors were the subterranean architectures of the cave. These early “prefabricated”
spaces would provide not only the basic fundaments of human society, but in addition, their
component parts would provide the raw materials that would lead to innovations like
toolmaking, ceramics, and jewelry. The discrimination of various rocks and minerals based on
hardness, utility, and aesthetic beauty became as natural and necessary as foraging had been. In
that regard, geology, one could argue, is one of the fundamental sciences, and it arises directly
in tandem with humanity’s understanding of materials and spaces that form the basis of
architecture as art and science in its own right.

In the time before Vitruvius -or what some might call, the time before architecture- and
even for a great deal longer, marbles and limestones built the world. Though wood has just as
long a history, when ancient people wanted something to last, most often they turned to the
quarry. For the builders of cathedrals, palaces, and ancient cities, it was not the carpenter, but

1. Pataphysics is the science of imaginary solutions, which symboli cally attributes the
properties of objects, described by their virtuality, to their lineaments

the mason who spearheaded the largest, most durable, and grandest projects, and it is no
coincidence given the material, geometric, and physical intuitions of these old-world builders,
that the head stonemason was in many ways the proto-architect.

The Romans innovated pozzolana concrete and multiplied the formal capacity and
durability of their buildings; scientific innovation, once again adding further complexity to the
relationship. Later, the Victorians collected, pondered, and displayed mineral specimens with
authors like John Ruskin gloomily appreciating the vanitas of weathered buildings, likening them
to weathered mountains. The moderns embraced the 20t century mastery of modern concrete,
and despite the pops of travertine, insodoing, essentially sealed the fate of stone as a building
material. Science had, it seemed, removed the stonemason from architecture’s C-suite for good.

Beyond the broad historical contexts, one can identify, throughout the centuries, two
primary veins in the archo-geology discourse: the literal and the metaphysical. The “literal”
conversations were more prevalent when architecture was in its infancy and until the demise of
stone as structural material. The extraction and physical nature of rocks as masonry units was,
for millennia at the forefront of how builders understood both buildings and, but now, however,
these conversations are almost completely irrelevant to modern architects. Combined with the
high bar-for-entry provided by contemporary scientific lexicons, architects and geologists have
come largely out-of-sync in most practical ways. Thus, the “literal” geology conversations have
been cordoned off to the scientists.

Contemporary architects, are almost completely concerned -if it all- with the
metaphysical aspects of geology. The ways in which architects tend to borrow from geology
tend to be similia not verisimilitude, at least not to the degree that bio-philia and electron
microscopy of biological samples have directly found their way into architectural practice. That
is, with a few exceptions, there appears to be less of a robust nuanced interdisciplinary overlap
than one might expect, given the history between the two disciplines.

In Landform Building, Stan Allen gathers a wide array of writings on architecture and the
lessons it can take from geology. Asserting that “architecture is situated between the biological
and the geological — slower than living beings, but faster than the underlying geology,” Allen
posits a set of guidelines for using literal geological phenomena as a substrate for both physical
and metaphysical inspiration (22). With sub-section headings like “Scale — Megaform,” and
“Atmosphere — Vast Interiors” Allen situates his exploration around the “telescope” scale of
geology, leaning toward the realm urban design and emphasizing extreme horizontality as much
as towering vertical masses. In this anthology, Allen constructs a useful framework for a
contemporary archo-geology discourse that interrogates the physical and phenomenological
aspects of geology that can be useful to architectural designers.



In this same spirit of Stan Allen’s hybridization of the metaphorical and the literal, this
body of research is aimed at furthering both the “microscope” and “periscope” scales of
geology, and how they might inform a reinvigorated interest in geological science as relevant -if
not requisite- to an enhanced understanding of architecture. Geology and architecture share a
common origin, and by that logic, some might argue, a common destiny. In much of
contemporary construction practice, stone appears as a veneer or as a post-processing
manufactured product such as gypsum. In its most crass application, it is simulated in concrete;
a copy of a copy referring to an otherwise obsolete, although nostalgic, nearly bygone material.
However, while the rock has fallen all but out of relevance in its previous position, architecture
remains integrally tied to the mine and the refinery in evermore complex and “high-tech” ways.
Metals and rare-earths are as relevant as ever, and with the shift toward green energy, they
have become critical in keeping architectural practice up-to-date with solar panels, batteries,
and other integrated technologies. Architects find themselves outside the science and the
industry of geology, but inextricably bound to its products.

There may be a benefit, then, for architects to focalize on the scientific nitty-gritty, not to
assert themselves back into the role of the stonemason, but to redeploy the physical and
metaphysical stuff of science to architectural ends in exhaustive, granular, and scientific detail.
To do so requires a great deal of topical reading that tends to challenge the comprehension
abilities of the architect, who steps into the role of layperson. In the process, there is the
opportunity for a kind of “beginner’s mind” or childlike wonder when approaching these
otherwise hyper-niche books and articles, a situation where an architect might see something a
scientist might only use as mundane data.

For instance, the section drawings, satellite imagery, and geometric theory associated
with oil exploration have a rich visual overlap with the interests of architects, despite the
connotation. In Industrial Structural Geology (2015), a highly specific and proprietary text
targeted at geologists who study oil shale, there are a large volume of striking diagrams and
satellite composites of the geometric and dynamic phenomena associated with industrial oil
drilling. The article “The association of folds fractures and the link between folding, fracturing
and fluid-flow during the evolution of a fold,” contains a wealth of interesting diagrams,
detailing the behavior of rock in terms of stress flows, developable surfaces, and other
architecturally translatable phenomena.

Another older scientific text, Clastic Particles: Scanning Electron Microscopy and Shape
Analysis of Sedimentary and Volcanic Clasts (1984), catalogues a large number of various SEM
images of tiny particles of quartz, zircon, and other minerals. These images are objectively
beautiful, but are also accompanied by substantial analysis as well as frameworks for

guantifying irregularly shaped fragments of material. This book also contains a large number of
diagrams, mathematics, and lexicons for analyzing specific shapes. The discussions of the
“fractal dimension” as a means of analyzing particles is of particular interest, since it provides a
series of adjustable formulas (based on Mandelbrot’s) as well as charts depicting how to
“calibrate” said dimension.

Enthusiastically touted as “Earth’s Most Amazing Rocks” by expert Michael Wise PhD,
pegmatites have quickly become the center of the geology research conducted by this survey
thus far. Briefly defined, pegmatites are igneous (volcanic) rocks formed of feldspar, quartz, and
mica; they are characterized by large grained crystal structures, are primary sources for mining
rare earth minerals, and can form large gems of many rare and valuable species. However, these
rocks are infinitely more complex and multifarious than one definition can adequately surmise.
The local and global variety of pegmatites make them elusive and highly sought-after
industrially. Just developing the lexicon for discussing these rocks is a geology education in itself,
and possibly the perfect unsung gateway drug for an architect dipping into the field.

Like Michael Wise, this researcher is most enamored with granite pegmatites, which
contain alkali feldspar, biotite mica, and quartz, which, as the name suggests, are the same
minerals that compose granite — the somewhat inane and ubiquitous rock that still finds its way
into modern material finishes (though as Wise points out, sometimes “granite” countertops are
actually misidentified pegmatite). These rocks in particular are also responsible for most of the
rare and impressive gems found on the planet.

For architecture, the study of granite pegmatites has several implications. First and
foremost is the objective beauty of many specimens because of the coarse and often large size
of the crystal grains. Second, the interlocking growth pattern of incompatible minerals (those
unable to blend with the matrix) which gives rise to the formation of gemstones, is a master-
class in packing various geometries in natural but irregular patterns due to the variety. Since
large gems form from slow cooling processes there are 4-D elements to the final geometry, and
an inherent “elegantly disheveled” planar-yet-organic quality (the likes of which appears often in
the culinary world, ie charcuterie boards.

Another aspect of pegmatites that could be of interest is their position as a target for
mining and extraction. In his “Ten Commandments of Pegmatites” Wise instructs his audience
playfully that “thou should not worship any other rocks before pegmatites” and more
emphatically “thou shalt not defile or desecrate any pegmatite, this is just wrong.” Though it
may seem typical of someone who want to “find a way to be reincarnated” to continue his work
on the subject to be so defensive of pegmatites, the assertion is well-founded. These rocks
often comprise a matrix that is either ground up to extract lithium or smashed away to loose



the precious gems protruding outward. The destruction of the matrix to achieve the gem is a
rich and relevant philosophical lens to apply to architecture.

An Autochthonous Architecture, a thesis by former UNCC student Joshua James,
proposes an ethos of building using hyper-local materials, such a clay harvested on site. A
potential vein of research lies in the exploration of examining and deploying motifs from local
rock and mineral samples such as stratification, grain-size, color, and composition, instead of the
materials themselves. For example, one might collaborate with a geologist to collect samples
from a site or a greater area in order to analyze them in the lab for visual data. Technologies like
3-D scanning and SEM could help to create architectures that mimic the site and setting on a
molecular or granular scale, mimicking cleavage planes, species intersections, and weathering
patterns. When extrapolated to the heterogenous pegmatite, this idea gains even more depth,
allowing for analyzing crystal growth, variety, and modes of intersection between the discreet
minerals as they interlock within the matrix.

As displayed in the summary above, this body of research is not particularly concerned
with the “faceted gems” or “vast landscape” aspects of geology, but of the diagrammatic,
phenomenological, and mathematical richness of the study of geology. Though there may be
some overlap with the blobs and digital architectures of the late nineties and early aughts,
based on preliminary research, the opportunity for visual innovation based on a deep-dive into
the recent decades’ fruits of the geology lab may yet yield an untapped wealth of information
that can be directly employed or retrofitted to architectural ends. By focalizing around specific
topics like pegmatites, particle analysis, and fold geometry, this body of work hopes to unearth
novelty in visual, material, and systemic connections between geology and architecture.
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