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Mineral of the Month
Plancheite

oy s HappyMemorial Dhy &f

Copper minerals, especially the oxide minerals, a[e
attractive collectible specimens. The blues and gregn$\|orthern Virginia Mineral Club members,
add color to any display. Our Maylineral of the
Month is the copper silicatplancheite(pronounced Our next club meetings on Monday, May 4, 7:30p.m.
PLAN-chite) It was brought to the attention of Al (doors open at 7 p.m,jt our usual meeting place, th
Lacroix in 1892. The samples were poor,f@first | pynn Loring Fire Station. Our speaker wilCreGa-
described itin 1908 after receing better specimens | pria|a Farfanwho will give &oompresentationon
from Francois Gilbert Planche 6K S { YA l'jWirﬁ;tﬁnyFanbyyCﬁléed Diamond

greatest importance to digirector of the mining

companyin French Congo. He [an(doteaVe fvilinot meetbeferehand for dinner.)
gavethe specimens from the French Congo mine |n
Midouli to Lacroix

Lacroix was a mineralogist at the French Natural Hig
tory Museum He published two papers in 190®-
cluding descriptions of the mineral he nameq
plancheitein honor of Planche

Plancheite is a secondary copper mindrat formed
from the alteration of primary copper minerals. It is
usually found in the oxidized caps of some sulfid
deposits.Rarely occuring in large specimenst is
usually found as colorful micromounts. Botryoidal §
plancheite or acicular tufts of this mineral provide &
pleasing palate of blues and greens on specimens Wiy
lustrous dioptase or velvety malachite. When includgs”:
ed in quartz, blue plancheite adds flamboyanceiso t
common mineral.

Localities
United States

Plancheite is not abundant in thaitéd States Since
it occurs as a secondary copfperaring mineral, the
copper mines of Arizona are where most specime
have been collected. The Arizona mina also
sources of similar blue or aqua minerasch ashat-
tuckite and chrysocolla, which can complicate identi- Plancheite Shangulowe Mine, Kambove, Kambove Territor
fication of plancheite. HautKatanga, BmocraticRepublic ofCongo Source: Mindat;

At the Morenci Mine vugs in massive quartich photo: John Sobolewskd

rock provided space for acicular plancheite to grow.

The vugs are small, no more than a centimeter or two sibility in one specimen shown on Mindat. Mining
(less thanan inch) across Mindat shows multiple began at the Morenci Mine in 1942 and is continuing.
vugs in a specimen that iscéntimetess (1.6 inches) This minehas the largest copper reserves in thé-U
wide. Plancheite included in quartz seems like a pos- edStates
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https://www.mindat.org/min-3233.html
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The Eagle Eye Mindn the La Paz Mountains is an-
other source of L$. plancheite. Specimens from this
locality are primarily tufts of microcrystals. Con-
trasting colors of yellow mimetite and green coni-
chalcite make attractive micromounts. Images on
Mindat show underground workings that now look
like good habitat for rattlesnakes.

Plancheite takes unusual forms at @gampie Mine
near Copperopolis in Yavapai County. An acicular
ball of plancheite was overgrown (included) in a mi-
croscopic euhedral quartz crystal. Another Mindat
image either from the Champie Mine or the Lone Star
Mine shows microscopic plateaus of limonite capped
by plancheite, with chrysocolla appearing as frozen
rivulets running down the sides of the plateaus. A few
specimens exhibit flattened, radiating plancheite crys-
tals while one 6.Zentimeter(2.4-in) specimen ex-
hibits the more common botryoidal form.

Bisbee is another famous Arizona copper mine. Only
a few plancheite specimens are known from Bisbee.
Most are micromoursize specimens. One, with
plancheite covering the surface, is I&ntimeters
(1.4 in) across. Plancheite appears to have formed in
open spaces in the host rock.

The Queen of Sheba Minim Maricopa County was

an underground copper mine that also produdedrs
and gold. Acicular balls and flattened rosettes of
plancheite on limonite matrix make vivid micro-
mounts, especially when malachite is present. The
property is patented and therefore private. The dumps
may be accessible, though the mine itself has been
reclaimed.

A few specimens of plancheite were also found at the
Nugget Fraction MingSilver Reef Mining District)
and theBlue Star Mine bothin Pinal County at he
Omega MineandAzurite Mine bothin Pima County;

at the Bonanza Nhe in LaPaz County; andt the
Golden Rule Minen Cochise County(The caption
accompanying ghoto of a specimefrom the Bo-
nanza Mineshown on Mindatotes that it was ac-
quired as a giveaway at a Baltimore Mineral Society
event Micromounters get the best freeb)elsl Pima
County, theTable Mountain Mineis another long
closed copper producer that yielded a few plancheite
specimens. Botryoidal plancheite crusted the host
rocks, forming specimens at least 8ehtimeterg1.3

in) across.

2

Plancheitaewith malachite and hematiteQueen of
ShebaMine, MaricopaCounty, AZSource: Mindat;
photo: Rolf Luetcke

Wonderful micros came from thidammothSt. An-
thony Minein Pinal Countyln Mindat images, these
display bright blue balls of tiny sparkling, radiating
crystals. Some of these tiny gems fill vugs with lem-
onyellow wulfenite or mimetite and colorless wil-
lemite. One even sports crystals of surite (I had to
look that one u@ it&s a rare lead silicate).

Prismatic crystals reported to be plancheite were
found at thdndependence Mini Luna County. One
Mindat image shows a transparent blue crystal about
1 millimeter (0.04 in) long. Plancheite specimens
seem to have been scaremd the images dl show
microcrystals, nothing larger.

The text accompanying amage of plancheiteand
quartz from theRay Mine indicates that plancheite
has not been confirmedjthough X-ray analysis ap-
peared to show it as plancheite. The specimen is 3
centimeters(1.2 in) in all dimensions, with radial
balls of plancheite across at least two surfaces of the
underlying, slightly yellow drusy quartz. Botryoidal
plancheite is light blue to teal blue. The Ray Mine is
active, so perhaps more of these attractive specimens
will be found and the identity of the mineral species
confirmed.
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Italy

A few sites in Italy hostd plancheite. The most pro-
lific was probably theVallone stopeof the Cape
Calamita Mine on the island of Elba. Botryoidal
plancheitefrom thereforms crusts, usually associated
with chrysocolla. According to the captions thfe
images posted on Mindatost of the plancheite
identifications were made visuallgo confirmation
would be useful. Iron was the primary economic ore
at the Calamita Mine. The deposit is associated with
skarns which may have localized concentrated cop-
perrich mineralization. At theBotro del Diavolg
near Livorno, microscopic crystals were identified
through analysis by the Muséum Nation&Higtoire
Naturelle in Paris. Microcrystals were also found in a
specimen from Sardinia.

The Congo Complexity

Our Mineral of the Month column needs to detour

briefly from mineras and geology to geography and
Source: Mindat; photdRob Lavinsky history. There are currentljwo separate countries
with Congo in their names. ThRepublic of the Con-

_ _ _ _ gowas under French colonial rule until independence
A single image of plancheite from tégomah Mine in 1960. Plancheite was first identified fromaterials

in northern Michiganés COB%@iﬁtheP@pr’lic%f’(Zor{b&S been poste
on Mindat. It is a micromount with very pale blue,

unusually scraggy, hairlike plancheite crystals. TheDemocratic Republic of Cond®RC) was under

Belgian colonial rule and has been knownthe Bel-

Mexico

The Milpillas Mine in Sonora is best known to min-
eral collectors for its superb azurite crystals. Planche-
ite occurred in the upper, oxidized part of this copper
deposit. It was not abundaraithough specimens of
blue botryoidal plancheite with emerald green mala-
chite were especially attractive. Most of the oxidized
part of the orebody, which hosted malachite, azurite,
and plancheite, was mined out by the end of 2011. All
mining was suspended in 2021 due to low metal pric-
es and higher mining costs.

Argentina

Plancheite was found with other copper minerals in
the Malpaso Quarrynear Dumenil in Cérdoba Prov-
ince. Argentina is not widely known for dioptase
crystals,but exquisite, transparent crystals occurred at
this limestone quarry. Plancheite forms pseudo-
morphs after diopside, though specimens are rare.

Chile Plancheite Tantara Mine, HauKatanga, DRC
Radial aggregates of microscopic crystals were found Source: Mindat; photdVadya GeorgievaQuebul Fine
i n C WtadareafDssert Minerals
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gianCongo and Zaire at different times in its history.
The DRG which also become independent in 1960
hasproduced the most plancheite.

Copper deposits in the two countries formed by dif-
ferent processes. Ore deposition that formed the cop-
per deposits of the Republic of the Congo is more
enigmatic tha in DRC deposits. In the West Congo
Belt, which includes the Republic of the Congo, cop-
perleadzinc (base metal) mineralization seems to be
related to unconformities. The specific nature of this
relationship is a likely topic of interest to mining
companies seeking additional resources in that area.

Republic of the Congo Capitald Brazzaville).

The type locality (source of the samples used for the
first description of a mineral) salledthe Sanda Hills
occurrences Outcrops of copper mineralization oc-
curred over a distance ofkBometers(1.9 miles) near
the town of Mindouli. French mining companies ex-
ploited the copper deposits through open pit and un-
derground workings from 1948 to 1960, while the
country was under French contrbl.2011, a Chinese
company reportedlgainedexploration rights to the
area. If they are mining below the oxidized layer of  similar to the specimens of drusy quartz over chryso-
the orebody, more plancheite will probably not be colla. Native silver and plancheite with dioptase,
found. malachite, and quartz form unusual specimens.
Quartz, malachite, cerussite, and duftite are the min-
erals most commonly associated with plancheite.

Plancheite Shangulow Mine, HautKatanga, DRC
Source: Mindat; photdRob Lavinsky

Specimens of gemmy dioptase contrasting with pow-
derblue botryoidal plancheite formed beautiful spec-
imens. Plancheite covered by drusy quartz formed The original twin papers by Lacroix (1908a and
uniquely lustrous, sparkling specimens, somewhat 1908b) describe three forms of planche{®:fi d a r k
blue concretions, with a mamillated surface and a
very tight fibrous structu
dioptase crystals(2) ipal e bl ue spheru
of |l oosely bound needl eso
and native silver, with cuprite, forming veinlets in
chalcociterich ore and (3) flight blue fibers, reach-

ing 4 centimetergl1.6 in], found alone in the fissures

of a sandstonehis asbestobke variety also forms

small fibrous veinlets in the sandstone itself, which
resemble those of chrysoti |

The source and formation of copper mineralization in
the West Congo Belt and specifically at Mindouli is
still being debated. A relatively recent explanation
suggests that limestone and sandstoreevaulted,
making the rocks more permeable to cogpegiring
fluids. Ore mineralization is close the surface, usu-
ally less tha 100 meters(328 ft) undergroundac-
cording to Demetrius Pohbkf exploration geologist
who is familiar with these deposi@sersonal commu-
Plancheitea Q & §liaeSKamboveHautKatanga, nication).

DRCSource: Mindat; photd?aul DeBondt
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Plancheitea Q4 Sa4S a Ay S3-Katdngao :
DRCSource: Mindat; photatasun McAvaqy
http://www.mineralman.com

Crusts and tuffilled vugs of plancheite were found at

the Renéville Mine Flat, radial rosettes of plancheite

exhibit multiple distinct concentric bands of different

colors, presumably indicating slight changes in the
chemistry of the depositional fluids. Most specimens
shown on Mindat are bright, beautiful micromounts,
although one is tentimeter0.4in) across.

Democratic Republic of Congo (DRC) (Capitald
Kinshasa). The DRC copper deposits produced the
finest specimens of plancheitnd they weralsothe
most prolific producers. The plancheliearing rocks
are part of a sequence of carbonate andritdlysed-
imentary rocks thaweretectonically deformed.

In the Central African Copperbelt, a basin was
formed by rifting, then filled with sediments. Ores
formed by movement of brines that caused weaken-
ing in the sedimentary rock layers. These weak zones
were prone to fractures due tectonism and to the
introduction of hydrothermal fluids over more than
800 million years since deposition of the original sed-
iments. Less dense brines and salt deposits rose and
deformed the overlying rocks, fracturing them, add-
ing briny fluids, and facilitating chemical redistribu-
tion and deposition.

Plancheite Shangulow Mine, Kambove, Haut
Katanga, DRCSource: Mindat; phot@&tephan
Wolfsried

At the Shangulowé Minenear Kambove, plancheite
usuallyf or ms aci cul ar tufts,
chinsodo by one Mindat
7 centimeters(2.8 in) on some specimengut the
coverage is usuallpnly 2 to 4 centimeterg(0.8-1.6

in). Along with the urchins, jackstraw crystals (small
clusters of needles growing in apparently random di-
rections) and botryoidal masses of parallel to subpar-
allel crystals occurred at this mine. Colorless barite
crystals and malachite are commonly associated min-
erals. More rarely, plancheite may be included in cal-
cite or heterogenite crystals formed on the plancheite.
Vugs filled with thin plancheite needles are another
form found at the Shangulowé Mine.

The Mé&esa Mine also near Kambove, was another
copper mine that produced attractive plancheite spec-
imens. Compositional zoning of plancheite, mala-
chite, and possibly other minerals is exposed when
some of the botryoidal structures are broken open,
revealing their crossections. Rare specimens of
plancheite pseudomorphs after euhedral cuprite crys-
tals were extracted from a single pocket in this mine.
Some of these pseudomorphs have unusually lustrous
faces. Specimens of plancheite came from tideelh
Mine as early as the late 1950s, with another surge of
discoveries in the 1980s. Specimens grethgan 13
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Plancheite Shangulowé Mine, Kambove, Haut
Katanga, DRGSource: Mindat; photo: Stephan

Wolfsried.

centimeterg5 in) in sizewere found. These may be
the largest known plancheite specimens. The mine

closed in the late 1970s, so some specimens may have

come from dump material that has since been re-
moved for reprocessing. At both the Shangulowé and
the M&esaMines, extraction was conducted by open
cuts, not underground.

The Tantara Mineis another former open cut copper
mine in the Kambove region that produced collectible
plancheite. Many Tantara specimaiwsnot bok like
those from other Kambove mines. At Tantara,
plancheite took many forms, often coexisting with
lustrous dioptase and effhite calcite to form pleas-
ing, colorful specimens. Dioptase was also replaced
by plancheite in some specimens. Acicular plancheite
formed tufts, while rare radiating clusters of this min-
eral grew to 2.8centimeters(1.1 in). One plate of
plancheite shown in Mindat is 1&ntimeterg5 in)
long. Some specimens of mixed minerals appear to
have been broken and been reconnected by newer
crystal growth. Mindat captions mention specimens
found in the 1920s, 1970s, 2011, and 2013.

At the Mashamba West Minecollectors have many
beautiful forms of plancheite to enjoy. Botryoidal
coverings show the radiating crystals packed togeth-
er, while other specimens look like light blue branch-
ing corals. Quartz takes on a bright blue hue from

Plancheit® NchangaMine, Zambia Source: Mindat;
photo: Rob Lavinsky

included plancheite. Specimen sizes range from 5.4
centimeter (2.1-in) matrix specimens to micros
something for everyone.

The Mashamba West pit is now part of a much larger
Chineseowed Sicomines coppetobalt operation
with the adjacenDikuluwe pit being the main ore
source. This mining complex is near Kolwezi, west of
the Kombove mines.

The Kambove Principal Minenow abandoned, pro-
duced plancheite specimenp to 4 centimeterq1.6
in) in size

Zambia

In Zambia the Mufulira Mine was the source of a
pale blue plancheite specimen, Zéntimeters(1.1
in) acrossthat was found deep in this underground
mine in 1977.

Plancheites not included orthe Mindat minerals list
for the Nchanga MineRob Lavinsky posted aim-
age on Mindat of a specimen with thparticularpart

of the orebody and mine level specified. The image
is, confusingly, onef theimages on Mindat for this
locality. This specificityand the appearance of the
mineral strongly suggeshatit is plancheite, though
analytical confirmation is warranted. The 5.8
centimeter(2.3-in) piece is almost entirely composed
of radiating fans of aqua plancheite with minor
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quartz. Since this specimen is almost entirely
plancheite, other specimenkkely existed. The
Nchanga Mine is being renovated, so perhaps more
plancheité or other collectible mineraswill be
found.

Namibia

For mineral collectors, thTsumeb Mineis arguably

the most famous mine in the world. The oxide zones
of the copper deposit yielded some of the finest azur-
ite specimens in the world, along with the best diop-
tase crystals to hit the collecting marlatthe time
when it was producing dioptasalong withgorgeous
reticulated cerussite crystal groups and at least 170
different mineral specieincluding plancheite.

Tsumeb is not noted for plancheite; the stellar quality
and abundance of other minerals eclgisePlanche-

ite from Tsumeb formm botryoidal mats of typically
fibrous crystalsusuallywith nicely contrasting diop-
tase, in specimens that extend foceéhtimeterq2.8

in). It occasionally replaseazurite or calcite. lis
even included in cerussite crystals.

Spheres of plancheite occurred at Bmaue Mine
Coatings of plancheite, looking like frozen rivulets of
pale blue paint, were also extracted. Similar speci-
mens bearing the more general localitykafokoveld
Plateaware also shown on Mindat.

EconomicUses

Plancheite is not abundant enough to form economic
deposits on its ownlt can contribute minor amounts
of copper when mined wittmore extensivere min-
erals.

Gems

Plancheite is not a gemstoriautit has been formed
into at least one cabochon. Rolf Luetcke has posted a
cabthat he owns, made from a specimen of quartz,
malachite, and plancheite frothe Milpillas Mine in
Sonora, Mexico. No cabs were for sale when | con-
ducted an online search on April 15, 2026.

Prices

When | checked online sources on April 1928,
specimens of plancheiteere availablebut not abun-
dant. A4.4-centimeter(1.7-in) specimenwas listed
for about $60.Another piece 2.9 centimeters(1.14

in) across, with plancheite partly covered by drusy
quartz wasoffered for $135.

Plancheite wittdioptase, calcite, and smithsonite.
TsumebMine, Oshikoto Region, Namibi&ource:
Mindat; photo:Neal luppescu

These specimenappearto be plancheite; potential
buyers should be cautiobgcauseplancheite, chrys-
ocolla, shattuckite, and possibly other secondary cop-
per minerals can look very similar.

Technical Details

Chemical formula.... CusSisO22(OH)A (>®)
Crystal form............. Orthorhombic
Hardness................ 5.56

Specific gravity........ 3.65-3.80 g/cm (measured)
3.85 g/cmi (calculated)

Color..ceeeieiiiain, Shades of blue, from pale
powder blue trough deeper gy-blueandag-
ua to greenish blue

Streak..........oeeee. Light blue
Cleavage................ None/unknown
Fracture.................. None/unknown
Luster......ccccoeeevvennne Silky to vitreous
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https://www.researchgate.net/publication/283461334_The_Mindouli_Republic_of_the_Congo_mining_district_revisited_1_geological_context_and_preliminary_results_on_the_formation_of_complex_multiphase_Cu-Pb-Zn_deposits
https://www.researchgate.net/publication/283461334_The_Mindouli_Republic_of_the_Congo_mining_district_revisited_1_geological_context_and_preliminary_results_on_the_formation_of_complex_multiphase_Cu-Pb-Zn_deposits
https://www.researchgate.net/publication/283461334_The_Mindouli_Republic_of_the_Congo_mining_district_revisited_1_geological_context_and_preliminary_results_on_the_formation_of_complex_multiphase_Cu-Pb-Zn_deposits
https://www.researchgate.net/publication/283461334_The_Mindouli_Republic_of_the_Congo_mining_district_revisited_1_geological_context_and_preliminary_results_on_the_formation_of_complex_multiphase_Cu-Pb-Zn_deposits
https://pubs.geoscienceworld.org/segweb/books/edited-volume/2132/chapter-abstract/116399436/Structural-Configuration-of-the-Central-African?redirectedFrom=PDF
https://pubs.geoscienceworld.org/segweb/books/edited-volume/2132/chapter-abstract/116399436/Structural-Configuration-of-the-Central-African?redirectedFrom=PDF
https://pubs.geoscienceworld.org/segweb/books/edited-volume/2132/chapter-abstract/116399436/Structural-Configuration-of-the-Central-African?redirectedFrom=PDF
https://en.wikipedia.org/wiki/Morenci_mine
https://en.wikipedia.org/wiki/Plancheite
https://en.wikipedia.org/wiki/Tsumeb
https://docs.aiddata.org/reports/china-transition-minerals-2025/Sicomines_Copper_Cobalt_Mine_Chinese_Financing_for_Transition_Minerals.pdf
https://docs.aiddata.org/reports/china-transition-minerals-2025/Sicomines_Copper_Cobalt_Mine_Chinese_Financing_for_Transition_Minerals.pdf

Dr. Gabriela Farfan
The Winston Fancy
Colored Diamond

Collection
May 4 Program

D . Gabriela Farfancurator

of gems and minerals at the
Smit hsoni anNal n st
tional Museum of Natural
History, will deliver a Zoom
presentation orthe Winston Fancy Color Diamond

Collection The collection, a extraordinary showcase : S
of some of the worl dos raﬁiaoe-llripand most dazzling gem
was unveiled at the Smithsonian on April 1 of last

Collecting Minerals at Mineral Hill,

The collection isthe result of 60 years of dedicated Maryland

acquisitions by Ronald Winstorthe son of distin- by Katy andMickey Johnson, Field Trip Go
guished jeweler and gem collector Harry Winston  Coordinatoss (photos by Katy Johnson)
The collection includes the fabulous Winston Red

Diamond alongside 40 other geni$ie diamondsire On Saturday April 11, 18 enthusiastic NVMC
arranged in a radiant rainbow of color, featuring eve- members traveled to Mineral Hill in Eldersbuyrg
ry shade imaginab)érom deep teal to soft peach. MD We coul dnaot have adsitked f

Althoughsome colorful diamonds get their pigmant was absolutely gloriolis
tion from atomic impurities in their crystal structure,
the Winston _Red Di amondosweaiéﬁa\'/e
the product of extremely high pressure and tempera-
ture conditions deep within Earth that strained and
altered the crystal.

year.

The walk was through the forest on a nattrgil, but .

R clintb over a fell gl logh thét hld S
fallen across thérail. Thetrail meandered through a
pine forest up hills and around a bend to finally reach
the tailings pile, remnants afretired copper quarry.

Dr. Farfan is the Coralyn W. Whitney Curator of
Gems and Minerals at the Smithsonian. She received
her bachelds degreein geological and environmen-
tal sciencedrom Stanford University and her Eh

in geochemistry from the MIFWHOI Joint Program.

As a mineralogistDr. Farfanstudies the crystal struc- |
tures and chemistry of minerals formed under varying
conditions in order tdind answes toquestionsabout ?
environmental mineralogy, biomineralization, and
gem science.

As a curator and lifelong mineral and gem enthusiast,
Dr. Farfanis honored to be a stewdiat the National
Gem and Mineral Collection and loves the thrill of
adding rare and important specimens to the collec-
tion. She is also very dedicated to mineral and gem
outreach for K12 students and teachel. :
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The main pit produced beautiful blues and greens
alongside some toxic minerals to be added to Mick-
eyods c o Thé enméeralswen found included
chrysocola, malachite pyrite, chalcopyrite and ac-
tinolite, as well asopperand ron ore

Three of us ventured to the second tailings, pile
which was touted as being better than the main one
But | personally was not convinced.

The walk back was a whole lot slower and quite a
workout for those like m wholike the larger yard
rocks. It was also a lesson in what belonging to a
mineral club should belike becauseeveryone was
willing to help each other carryut heavy loads. We
left with full bucketsandfull hearts.

Some ambitious members went on a bonus trip to
look for garnets at a location that had been shiyed
some of the local rockhoundirkigacebook groups.

Upcomingfield trips:
1 SundayMay 3 Texas Quarry
1 SaturdayMay 9 Geology of Glegarlyn
Park, Arlington(see p21 for details)

f SaturdayJune 13National Limestone Quar-
ry, PennsylvanieZ.
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Meeting Summary
i April 6 Club Meeting

by Almas Eftekhari, Secretary

Hoodie desigrand color

. ' Presiden Jason Zeibel welcomed everyon § OF QUARTZ available for purchase by
" to our biannuaklub auction.He called for ' OLI-E club membersAll photos:
VISItOI’S to introduce themselves, but no one ¢id. \c CT Almas Eft&hari.

thennotedthat newnametag orders are iand asked
anyone who ordered one to pidne club treasurer and ||
then pick it up from him. )

Club SecretaryAlmas Eftekhari assisted byJake
Broughton showed off the new club hoodiesnoting =,
that wo styles will be available for purchase in the

coming weeks

Youth LeadersCelia Zeibel and Maria Nop@n-
nounced thathe newNVMC Instagram account has
beenlaunched.You can find ithere

Vice Presidenflennifer Grimes announced our tenta-
tive speakers for May and JuriEhe May program

will feature Dr. Gabriela Farfan, curator ¢fhe Gem Jason auctioning!
and Mineral Hall at th&mithsoniarMuseum of Nat-

off an optivisor
ural History(see pagé0for details) P

Field Trip Co-CoordinatorMickey Johnsorthen an-
nouncedcollecting trips coming upon April 11 at
Mineral Hill, MD; on May 3 at the Texas Quarry in
Cockeysville, MD on June 13 at the National Lime-
stone Quarry and Mt. Pleasant, ;Radon June 27 at
the Travilah quarry near Rockville, MD On Satur-
day, May 9, Hutch Brown will lead a geology walk at
Glencarlyn Park on Four Mile Run in Arlington (see
page21 for detaild. A collecting trip to Willis Moun-
tain is planned foSeptember/Octobdyut the date is
not yetset Field Trip CeCoordinatorKaty Johnson
said thaimorefield trips would be aanouncedsoon.

Euhedral quartz
crystals on calcite,
one of manygreat
specimes soldto
lucky buyers

Jasomnnounced tldpidaryequipmentis| u b
being refirbished,with the first sawnow ready for

use We have lots ofequipment thatwill soon be
available for onanonth checkoubn request. V& will
showcase some of the new equipment at the club pic-
nic on August 16, which willagainb e a't J a
home Details will be forthcoming.

Jason went over the auction ruéeed procedures, and
then the auction began, wiffason himself presiding
anddozens offossils, minerals, and othdems sold
to lucky buyers 2.
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Presi dent 6s

by Jason Zeibel

Greetings NVMC, and welcome to May!
The days have become suddenly hot, and
the trees are in full canopyn our house-

- hold, May ushers i crescendo of activi-
ties that builds towards the end of the school .year
Extracurricular events such &souts and band come
fast and furious and school projects come due

Professionally, it seems like | have lots of travel all of
a sudden as every program manager is trying to get in
some form of meeting or review before summertime
Our club is no differentl supposebecausave have
upcoming fiéd trips, geology walks, and some amaz-
ing speakers over the next coupEemonths as we
race to get out and enjoy the weather.

April brought our familya great opportunity to take a
long-awaited excursion to the Virgin Islands in the
Caribbean Seaver Spring Break. Londime readers

of my column may recall that | hawveentionedthis
island chairbefore becauske t wihare | spent several
years of my youth. Therefore, | always relish the op-
portunity to go back and enjoy a mix of beautiful
scenery and personal nostalgia.

Me s s aTtga ¥irgin Islands are an archipelago of hundreds of

islands about 100 miles east of Puerto Rico. They lie
on a complextectonically active boundary between
the Caribbean and North AmericRlates. The Virgin
Islandsare part ofa microplate thahlsoencompasses
Puerto Rico anthat is noving eastwardabout 2cen-
timetersper yeatowardthe North AmericarPlate.

In the pastthe Virgin Islands had significanolcan-
ism and subductiorhut there is novolcanic activity
today. However, the region get$requent minor
earthquakesPastvolcanic activityhas madehe is-
lands quite hilly with steep cliffs anda complex to-
pography.

Geopolitically, the Virgin Islands are split roughly
down the middle between the United States and the
United Kingdom (fig. 1), with the United Statescon-
trolling St. Thomas, St. John, and St. Croix on the
western sidef the islandsand the British controlling
Tortola, Virgin Gorda, Jost Van Dyke, and Anegada
to the east

A popular geologic feature of the British Virgin Is-
lands is on the southern end of the island of Virgin
Gordain anareaknown colloquiallyasfi T h e

The namedoes not stem from the popdtsirof the

a r e enydtalclear waters for bathinginstead, the
namecomes fronthe large granite batholith boulders
thatoccupyan area of about 10 squditometers

Figure T Map of the central Virgin Islands, from St. Thomas and St. John of3hérgin Islands irthe west to Tortola and Vir-

gin Gorda of the British Virgin Islandghe east.
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The Baths National Parbn Virgin Gordaoneof
the British Virgin Islandfrom a boat just offshore
(top) and withCelia stanithg on one of the granite
boulders(bottom). Note the giant bubble and arct

in the backgroundAll photos: Jason Zeibel.

A batholith(a termderivedfrom ancient Greek words
meaningfi d e e p ) is & huge granite mass formed
from a chamber of magma that ced and crystal-
lized deep underground.he granite batholitton Vir-
gin Gorda with bouldersup to 40 feet in diameter
formed d@out50 million years agérom slow-cooling
subsurface magma intruding into softer rodkhe
boulders exhibit a bubbly, poekarked surface with
a large crystalline internal structur@he entirearea

The Zeibel family in th@athedralRoomin the
Baths National Par&n Virgin GordaBritish Virgin
Islands

was subsequently faulted chruplifted due to the in-
teraction of the Caribbean and North American
plates

Over millions of years, erosion exposed the granite
boulders as the softer surrounding rock weathered
away. The combination of sand, wind, waves, tidal
erosion, and earthquakes over millennia resulted in
the haphazard stacking of these enormous stdimes
Baths National Parkestablished in 1990boasts
unique natural tunnels, arches, grottoes, tidal pools,
and scenic trails that allow visitors to climb, crawl,
and swimthroughthe boulder field

Many sites within the Baths National Park have col-
loquialnamess uch as The Grand
Hideaway, The Throne, the Turtle & the Anvil, and
the Cathedral RoonOne of the most famous sites in
the Baths is the Cathedral Rooifhis enclosed space
at the waterbés edge was
known photoshoots for swimwear and top models
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I n t od ajypdpslated wanlditiissrdre to be in
the CathedraRoom without a host of other people
Fortunately for usthere were few cruise ships in port
on the day we visitecso we were able to spend a few
hours in the park and get some amazing pictures

Since Icamehere as a kidberhaps climbing on, over,
and around the batholithouldes was what at least
partially inspired my love of geologyt certainly is a
wonderful place to spend time immersed in a geolog-
ic wonderland while working on your suntan

Our April club meeting featured our semiannual club
auction We auctionedff nearly 100 itemsand the
club brought in over $600 in proceeds to put towards
our operating fundl had a great time being the auc-
tioneer and | think everyone left satisfi@dnostwith
some new specimens to enjoy

Qur c | ub 6mordinatoustCelia ana Maria ,
gave a shorpresentatiom bout t he <c¢cl ub
gram pagelf you do your social media on Instagram

or Facebookc heck out our <cl ubd
us a like!

We also got a chance to see some prototypes of the
new NVMC hoodie designs, thanks to our cietre-
tary, Almas. You can look forward to having an op- - '
portunity to get one or two of your very owoodies NVMC youth ceoordinators Celia and Maria dis-
coming up in time for fall cuss the club's new Instagram page.

| want to give a reminder that the latest club naage
order has come irif you requested one, please come
pick it up and pay the $15 to the club

Also, if you have not paid your 2026 club dues,
please do saOnly currentduespaying members are
authorizedto sell in our auctios andto goon field
trips.

This monthodés pr ogr desauses
our clubVice PresidentJennifer has convinced one
of her Smithsonian friends to talk about diamonds
(see the program on pad6)! Since my wife anene

of my daughtes both celebrate diamond as their
birthstones, they will be all in on this topicthink ‘_
we are going to get a chance to see some of the dia-
monds that none of us will likelgverbe able to af-
ford and that kingdoms went to war ov8o come on
out and enjoy the sparkle.

Club&ecretary Almas shows off the prototype
samples ohewNVMC hoodies

Jason
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Fluorescenceand Phosphorescence of
Aragonite From the Giumentaro Mine
in Sicily, Italy

by Calvin Harris

T his article describes the fluorescence and phospho-
rescence displayed by several aragonite (GRCO
specimens from th&iumentaroMine in Sicily. Ul-
traviolet (UV) light sources that emit midwave and
certain longwave radiatiotypes have been devel-
oped, but written accounts of their effects on arago-
nite from this sitearelacking. Describing the fluores-

cence and phosphorescence caused by shortwave

(254nm), midwave (31zwm), and longwave (351
nm and 370-nm) UV light will help fill this infor-
mation gap.

Site Setting

The GiumentardMine became a source of sulfur
the 18" century. Itwas part of the Sicilian Sulfur Dis-
trict, which included several sulfur mines within
some 3,000 square kilometersl,160 mf) in south-
ern Sicily. According toMindat, t h e  nidcatiend s
corresponds to 37.51168, 14.14290.

The sulfur deposits occur in an Upper Miocene argil-
laceous limestone associated with gypsum and bitu-
minous marl. Aragonite can be found as coatings and
cavities in the limestone.

Collecting specimens of aragonite and other minerals
such as celestine, gypsum, sulfand calcite has oc-
curred at the siteat least since the mitiB00s. The
GiumentaroMine was closed in 198#8ut fine arago-
nite specimensavailable throughnternet salesare
highly sought by collectors. All specimenléscussed
herewere acquired througimternet sales.

Mineral Description

| evaluated14 specimens that are cabinet to large
cabinet in size5 samplesof the 14specimens are
presented herdabeled AE (fig. 1). The specimens
all consist ofwell-developed pseudoexagonal crys-
tals in clusterswith small amounts of sulfur and little
or no matrix. The crystals are muted graedaylight
and under incandescent lighting conditionghey
measure laout 1 to 2-plus centimeterq0.4-0.8+ inch-
es)

Figure 1 shows sample specimén£& in daylight

Figure I Aragonite
samplespecimeng\-Ein
daylight.

Test Procedures

The procedures can be easily repeated and provide
consistent resultslo observe fluorescence and phos-
phorescenceUV lamps manufactured by UVSYS
TEMS, INC., based in Renten,AYwere placed 30

4 inches from the specimen& DC electric source
was used to operate the lamps.

The Mineral Newsletter

May 2026

16


https://www.mindat.org/loc-55470.html
https://www.mindat.org/loc-55470.html

Results

Table 1 showfluorescence and phosphorescence for
each of thes samplearagonite specimensFigures 2
6 showUV fluorescencdor samplespecimeng\-E.

Observations and Remarks

Shortwave radiation generally produced fluorescent
intensity that was moderate to bright and blue to pink
in color. Midwaveradiationgenerated colorsimilar

to shortwave but the intensity equaled or exceeded
shortwave. Longwave radiation generally produced
moderate to bright intensity. The pink color was es-
pecially notable for its high degree of saturation. In-
terestingly,longwave (371nm) had a higher degree
of color saturation thalongwave (35Tm).

Phosphorescence generated dwprtwave radiation
generally produced moderate to high intensity, differ-
ent shades of greeand duration atong as15 sec-
onds and ashort as 6 seconds. Midwaveadiation
generally produced moderate to bright intensitith
afew exceptioal instance of low intensity. The col-
ors included various shades of green addrationof

5 to 15 seconds. Longwave (35Im) radiation pro-
duced moderatlow to bright intensity, various
shades of greerand a durationof 4 to 11 seconds.
Generally, longwave (37é6hm) radiation produced
moderate to high intensity, various shades of green

and duration timesf 5 to 9 seconds, a timespan that
was notably differenfrom longwave (351m).

It appears that organic activators and inorganic acti-
vators caused the luminosity in these specimens.
Studies by Shoppo{2003)and Emmermani2017)
have shown that luminosity in aragonite and other
carbonates can be attributed to fulvic acid, humic ac-
ids, and other organic substances, althotayle earth
elementssuch asamarium also play a role.

The variety of results offers the mineral collector an
awarenessof how aragonite fromthe Giumentaro
Mine responds to differefV wavelengths..

Selected References

Pagano, R Wulson W.E. 2016.Thesulfur mines of
Sicily. The Mineralogical Record 43(2)61-206.
Emmermann, A2017.Somenew insights on the flu-
orescence of aragite from Agrigento Province,
Sicily and the Boccheggino Mines, Tuscaby/

Waves47(1):8-11.

Mindat.org: Giumentaro Mine, Capodarso, Emma,
Enna Province, Sicily, Italy, accessed November 7,
2025, http://www.mindat.org

Shopov, Y.Y.2003.Luminescence afpelothems.
Acta Geologica 80: 9304.

Table 10 Fluorescencand phosphorescenbg wavelength fob aragonitesamplespecimengA-E).

Wavelength Fluorescence Phosphorescence
Specimen Asee figure2 for images of fluorescencg
Shortwave Moderate-low intensity, pink, blue, crean  Moderate-low intensity, bluegreen color, 6
(254 nm) colors. second duration.
Midwave Moderate-low intensity, cream with Low intensity, bluegreen color,
(312 nm) green tint, pink colors. 5-second duration.
Longwave Moderate intensity, similar tehortwave Very low intensity, blugreen color,
(351 nm) but more saturated pink color. 4-second duration.
Longwave Similar tolongwave (35hm) but Similar to Longwave (351nm), excegg&cond
(370 nm) larger area of pink color. duration.
SpecimerB (see figure 3 formages of fluorescence)
Shortwave Moderate-bright intensity, pink color; Bright intensity, bluggreen color, 13second
(254 nm) some crystals display pink with blue tin duration.
Midwave Moderate-bright intensity, pink with blue]  Moderate-bright intensity, bluegreen color,
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Wavelength

Fluorescence

Phosphorescence

(312 nm)

tint; some crystals display muted blue
color.

10-second duration.

Longwave
(351 nm)

Moderate-bright intensity, pink with
orange tint.

Moderate intensity, muted blugreen color,
7-second duration.

Longwave
(370 nm)

Similar tolongwave (351m) but slightly
brighter.

Similar tolongwave (35-m).

SpecimerC(see figure4 for images of fluorescence)

Shortwave
(254 nm)

Moderate-bright intensity, powdeiblue
color, especially outer areas of crystalg
smaller crystals display pink color.

Moderate-intensity, bluegreen color, &econd
duration.

Midwave
(312 nm)

Moderate-bright intensity, pink color;
some crystals display cream with blue
tint. Smaller crystals display moderate

bright intensity, pink color.

Moderate-bright intensity, limegreen color, 9
second duration.

Longwave
(351 nm)

Moderate-bright intensity, rich, deep pin
color with orange tint.

Moderate-low intensity, bluegreen color, 7
second duration.

Longwave
(370 nm)

Similar tolongwave (351hm), except
slightly brighter.

Low intensity, bluegreen color, 5second dura-
tion.

SpecimerD (see figure 5 foimages of fluorescence)

Shortwave
(254 nm)

Moderate-bright intensity, pink color.

Moderate-bright intensity, bluegreencolor,
9-second duration.

Midwave
(312 nm)

Bright intensity, pink with red tint.

Bright intensity, bluggreencolor, 1tsecond
duration.

Longwave
(351 nm)

Moderate-bright intensity, deep, rich pin}
color with red tint.

Moderate intensity, bluegreencolor, #second
duration

Longwave
(370 nm)

Similar tolongwave (35-m) but slightly
brighter.

Similar tolongwave (35-hm) but slightly
brighter.

Specimerk(see figureb forimages of fluorescence)

Shortwave
(254 nm)

Moderate intensity, muted pink color,
some crystals muted blue color.

Moderate-bright intensity, blue with green tint,
6-second duration.

Midwave
(312 nm)

Bright intensity, similar teshortwavebut
with muted colors.

Bright intensity, limegreen color, Ssecond
duration.

Longwave
(351 nm)

Moderate-bright intensity, pink color,
trace of blue color.

Moderate intensity, limegreen color, &econd
duration.

Longwave
(370 nm)

Slightly brighter thatlongwave (351m),

pink color moe saturated.

Similar tolongwave (35hm) but brighter
intensity, #second duration.
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Figure2t Aragonite specimeA under shortwavg254nm) (top left), midwave 812-nm) (top right),
longwave 851-nm) (bottom left), and longwave (378m) (bottom right)fluorescence

Figure3t Aragonite specime@ under shortwave (254m) (top left), midwave (318m) (top
right), longwave (35hm) (bottom left), and longwave (34tim) (bottom right) fluorescence.
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Figuredt Aragonite specimehunder shortwave (254m) (top left), midwave (318m) (top
right), longwave (35-m) (bottom left), and longwave (3#m) (bottom right) fluorescence.

Figure5t Aragonite specimed under shortwave (254m) (top left), midwave (318m) (top
right), longwave (35-m) (bottom left), and longwave (3#tm) (bottom right) fluorescence.
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Figure6t Aragonite specimeiM under shortwave (254m) (top left), midwave (3:8m) (top
right), longwave (35-hm) (bottom left), and longwave (3#m) (bottom right) fluorescence.

Upcoming Geology Walk:Ar | i ngt onés Gl encarlyn Park

Ar 1 in g lenzarlyn Parkdhas unique natural and geologi ek
features Club membemutch Brownwill talk aboutthemon a
walk of a mile or twothrough the wood®n gently sloping
pavedanddirt trails. We will meet onSaturday, May 9, at 10

Springs Rd and finishby noon. The risk of ticks and pison
ivy is low, butwearsturdyshoesTo join us please sign up aff®
https://forms.gle/sxeu5SLAU7mJbp187

After an overviewof the geology ofour area we will walk

Mile Run, Ar 1l i ngt on @We wilhisdussthesneta- ¢
morphic bedrock, Indian Run sedimentary melanyée will |
thenproceed uphilbn dirt trails stopping to sethe Cretaceous |
andNeogenaleposits overlying the bedrock.

23 £ e T ot

| dzt ¥ Y | ydkaypatt bftthé Ball Line zone for FoL
We will nextdescendo Four Mile RunandHu f f ma 15,0 sMildRauinéar itsconfluence with Long Branch. Note tr
counterpart of Great Falls on the Potonf@edlarge enough to waterworn formationsin the granitebedrock an

be heardat timesby pedestrians on a popular regional trail  jgneous intrusion in the surrounding metamorphic

overlooking the streajnPart of the falls i& prominentgranite bedrock [ndian Run sedimentary melarge
outcroptoo small toshow up on geologic mapWe will dis- Photo: Hutch Brown

cussthe graniie exposurgthe quartzveins in the rockthefalls
and theFall Line zoneand some of the local histor@n the way backo thenature centerwe will see a rare shoot
of American chestnut on the edge of-gidwth forest in Glencarlyn Parl2.
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The Rocks Beneath Our Feet
3 Geology of Lake Fairfax ParkRevisited

by Hutch Brown

On a chilly Saturdayin March about 30 NVMC
members andhaster naturalists gatheréat a geolo-
gy walkin Lake FairfaxParkin Reston, VA(fig. 1,
top). The trip wasorganized by Field Trip G&€hairs
Katy and Mickey Johnsoand led by retired USGS
geologist Rob RobinsonParticipantsexplored the
samegeologydescribed irthe Septembef024 issue
of this newsletterwhich wasbased on avalk on a
muchwarmer dayin June 2024Both trips followed
trails nearColvin Run, a small stream thieds Lake
Fairfax before joining Difficult Rupa tributary ofthe
Potomac Rivein Great Falls National Park

Geologc Setting

Rob begarwi t h an overview.of
(What follows islargelybased on my own sources.)

Thep a r Bedrsck is part of a great band of meta-
morphic rocks that geologists call the Potomac Ter-
rane which stretchedrom central New Jerseinto
southcentral Virginia. Within the Potomac Terrane,
geologists once classified band ofmetamaphic
rocksin Maryland andnorthernVirginia aspart ofa
larger unit called Peters Creelkschist (pronounced
SHIST) (Drake and Lee 1989hamed for a Pennsyl-
vania creek In the 1990s geologistsseparatedhe
Maryland and Miginia rocks from Peters Creek
schist, reclassifyingthem as the Mather Gorge For-
mation (Drake and others 199%amedfor outcrops
along the Potomac Rivéelow Great Falls.

Figure 1 (bottom) showthe three bedrock units in ==

Lake Fairfax ParkMather Gorgeschist (brown) ul- Figure I Lake Fairfax County Paikop:Field trip partici-
tramafic rock (green) and Mather Gorgemetagray- pantslisten toRob Robinson (centewhite jacketand ha)
wacke (red, pronouncedmet-uh-GRAY-wackeg. As talk about a schist outcrofBottom: Detail from a USGS
Rob explained,geologists mappedhe areafrom geologic map of the Vienna Quadrangle. Brown = Mather
samples collected in the fieldhe geologic map is Gorgeschist; red = Mather Gorg@etagraywacke; green =
thereforeimprecise especially near boundary lines yjtramaficrock; yellow = Quaternamlluvium Qal); white
Where the map might suggesthist, for example,  gtar = oldsoapstonequarry.Photo:! Y Hartuitthap:

you might find ultramafic rockand vice versa) Drake and Lee (1989)

Moreover,each unit containsultiple bedrock types

In addition toactualmetagraywackefor examplethe schistunit; and the third (talc schist, kind of soap-
metagraywackeainit (red on the mapgontains a less- stonemade upmostly of talg in the ultramafic unit
er amount ofschist In fact, we saw no metagray-  The soapstone was mined colonial or precolonial
wackeat allon our walkbut threekinds of schistone timesin a small quarnynear the head of Lake Fairfax
in the metagraywacke unitanother inthe actual (fig. 1, bottom white star).
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Ancient Seafloor Rocls

The schists, metagraywackes, and other rocks of the
Mather Gorge Formation originated sediments on
the floor of an ancientocean dubbed bygeologists
the lapetus (pronounced ep@P-petus) About half

a billion years ago Eart hés contin
converging driven by convection currents the vis-
cous asthenosipere underlying E a r tlithdsghere
Over the next 200 million years the continents
mergedinto a single supercontinent called Pangaea
(pronounced padEEuh). In the processthe collid-

ing tectonic plates irour areacausedseveralmoun-
tain-building eventgwhat geologists call orogenjes

Oneorogeny took place about 4450 million years
ago whena smalkr plate collided with protéNorth
America. As it approached the continerthe plate
(which geologists call th&aconia® or Taconi®
Terrang formed a line of volcanic islandsehind a
deepsea trenchwvhere thecontinental plate subduexd
(slid unde) the advancingplate and melted into the
mantle (fig. 2). The melting rock rosén plumes of
magmato erupt on the seafloorforming an arc
(curved line) of volcanic islandd/olcanic ashand
eroding sedimentaccumulatedn the forearc basin
and accretionary sediments scrapegl from the col-
liding platescollected inthe deepseatrench.

The thickening sedimentshardened intshales, silt-
stones, mudstones, arawther sedimentaryseafloor
rocks. The advancing Taconian Terraiotosed the
remnant lapetus Oceapushingthe seafloor rockaip
ontothe continentamargin followed by thevolcanic
islands and backarmcks. In the process,seafloor
rocks from theTaconian Terranérmedthe roots of
mountainsas high as the Alparetoday. The moun-
tains ardong sincegone, but théremendous heat and
pressure of théaconian Orogenyaltered sedimen-
tary seafloor rocks into thtather Gorgemetamor-
phic rocks we find inhe Piedmontoday.

Ultramafic Mantle Rocks

The band ofultramafic rocks shown in figure 1 (bot-
tom, green has very different origins It formed not
from seafloorsedimentsut ratherfrom solid rock in

Ear tuppérsmantemanymi | es bel ow Eart hos %

face.The upper mantle is mainly made up of a green
igneous rock called peridotite (pronouncedr{RID-
uh-tight). Peridotitecomprisesolivine and pyroxene
minerals; you might have collectexigreenolivine
mineral called peridofpronounced PAIR-dot).

Accretionary »
wedge Volcanic

Oceanic Forearc island
crust Trench basin arc Backarc region

Figure2t Subduction of the protdlorth-American plate
under the advancing Taconian Terrat®ut490million years
ago.As the subducting plate melts into the asthenosphere,
rising magma forms an arc of volcanic islarsiediments
filling the forearc basin andeepseatrench harden into
sedimentary seafloor rock, forming the basisrfarchof the
metamorphic rock in our area todasource:Herman(2013.

Peridot the gemstone variety oforsterite, an olivinemin-
eralin peridotite Source:Wikipedig photo: Rob Lavinsky
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Peridotite is ultramafic, meaning exceptionally (ultra)
rich in metalslike magnesium (ma and iron f{fic,
from the chemical symbol Felf is thereforerelative- Accreted  g— Cool forearc. —>
ly poorin feldspars and quartzontainingless than /
45 percent quartZBy comparison, maficocks like
basaltcontain45to 55 percenguartz, whereas felsic
rocks like graniteare muchhigher in feldspars(fel-)
and quartzgic, from the chemical symbol Si fdre

silicon in quartz) containng more than55 percent downgbing crust
quartz Some granites for example,contain more HIH Retliman
than 70 percerquartz

Arc

+ « « Dghydration of

Felsic rocksare lighter and more buoyantthan mafic
rocks Risingovertimet o Ear t htbeymakeir f pc e
up most ofEar t hos conByicangast al Figyredr Serpentinization of upper mantle rock durir
mafic andultramafic rocks richer in heavy metals subduction. Superheated wasmeleased by the sub-
Il;ke elzrrorr:;ar:t?elz(e up mosb f Earthodos oce ducting crust react with peridotite to form serpentinite
PP ' Less dense than the oceanrust and mantle, serpen-

So how did a band of ultramafic rockoriginatingin tinite thenrisesinto seafloor rock in the forearc basin.
E a r tnfardlesend upsurrounded byfelsic Mather Source: Hyndman and Peacock (2003).
Gorgerocksoriginating on a ancientseaflooP

The answer has to do witubductionduringthe Ta- Serpentinite Emplacement

conian Orogenybeginning about 474 million years
ago (fig. 4). During subduction,he ultramafic rocks
in Lake Fairfax Parkverealtered by what geologists
call metasomatism, a kind of metamorphisaused
by a processknown asserpentinizationthe reaction
of peridotite to superheated fluids rich dissolved
silica

Serpentinization hydrated thdtramafic parentrock
(peridotitg, expanding its volume and reducing its
density. In the process, the hydrated ultramafic rock
rose from the upper mantibrough theoceatic crust

to penetratesedimentaryseafloor rock, as suggested
in figure 4. Tectonic uplift pushedhe lighter hydrat-
edrocks up throughthe overlyingheavier ones

Drake and others (1999)rmised thataniadvanc i n
ophi ol i ti cdurinththeuTacbniais @regenty 0
ficalved bands of serpentinitas olistoliths, deposit-

ing themin ancientseafloor sediment®listolithsare
looserocks of various sizéssomethe size of moun-

tain® that broke off from steepseafloorslopesin
submarine debriflows causedby massive earth-
quakedied to tecbnicevents

As the proteNorth-American plate slid under the Ta-
conian plate during the Taconian Orogeny, the sub-
ducting oceanic crust heated up enough to release
superheated wate(fig. 4). Although oceanicrust is
mafic, it still containsplenty of quartd 45 to 55 per-
cent Filled with dissolved quartz,he superheated
watersreacted with peridotite minerals in the upper
mantle to formserpentinitgpronounced sePEN-in-

ite), an often greenish rockchiefly made up of the

mineralsantigorite, lizardite, and chrysotil&or ex- The Piney Branch Compleabedock type southeast
ample,the olivine mineral forsterite in peridotite re- of Lake FairfaxPark,was apparentlyhefiad v anci n
aced with superheatedilica-rich wates to produce ophi ol iti cthatspawmdshe serpdntiieet 0
the serpentine mineral lizardite: olistoliths Made up ofperidotite, pyroxenite, and
3M@SiO; + SO, + 4HO —»  2MgSizOs(OH)s gabbroaltered by serpentinizatipthe Piney Branch

Complexis, according to Drake (1986fbelieved to

be a fragment of a large dismembereghiolited

(pronouncedOFFyo-lite). An ophiolite is avertical

T . . . slice of mafic and ultramafic rockomEar t hés «cr

ization involving enstatite (a pyroxene minerptp- and upper mantleThough rarepphiolites have been

duce talc: emplaced bytectonic event®n continental margins
3MgSIiGs + Si0; + H:O0 — M@SisO10(OH)2 worldwide, including(apparentlythe Piedmont

Serpentinizatioralso yielded small amounts of bru-
cite and magnetite as well as talc, sulfide minerals,
and native metals like nickdtor exampleserpentin-
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Figure5t A weathered block of quartich Mather
Gorgeschist shows folia (thin layers of micgstals
aligned in parallel sheetsnda greenish tinge from
chlorite in the rock(The brownish colorinign places
is from oxidatiom rustingt of iron in the rock.
Photoy ! y hanui I WI

Bedrock Exposures

Mather Gorge Schist. Thefirst stops on our geolo-
gy walk were to seeexposures ofMather Gorge
schist Rob showed ua large Iock of whathe called
guartz schis{fig. 5), placed thereperhapsby park
attendantsWe also saw a huge outcrop gifeenish
guartzrich schist near a campgroundig. 6, top)

According toDrake and others (1999uartzis the
main component dflather Gorgeschist, followed by
muscovite micaand often (but not always)chlorite

The highchlorite contentin many exposureaccounts
for the greenislzolor of the rock.

At the base of théhuge schistoutcropwere piles of
what Rob called floafrandom pieces adrocedrock).
Somepiecesshowedtiny black crystals of magnetite
embedded inthe mica (fig. 6, botton). In my article
about the geology of LakBairfax Park in the Sep-

tember 2024 issue of this newsletter, | erroneously
called thefloat metagraywacke when it was obvious-

ly schisb | stand corrected

Along trails dsewherein the park much of the
Mather Gorgeschistwe sawwas light grayrather

than greenislifig. 7). Some schist analyzed by Drake
and others (1999) lacked green minerals like chlorite

and epidoteTher absence, along with th@revalence
of gray quartz and whitenuscovitemica accounts
for thelight gray colorof the rock

e e > 9

Figure6t Mather Gorge schisop:Large outcrop of
quartzrich schist uptilted by tectonic forcestanding
on the outcrop are Field Trip ©wordinators Mickey
and Katy JohnsoBottom: Weathered schist shards
with tiny magnetite crystals embeddedtime mica.

t K23d2ayY !''yI Yl W KFydAo®

The Mineral Newsletter

May 2026

25



Figure7t Mather Gorge schist showing light gray
color and striations in the rock caused by tectonic
forces realigning mica crystals in the schist. Photc
Hutch Brown.

0 ¥
g

Figure8t Weathered Mither Gorge schistith a
prominent vein of white quartZhoto: Hutch Brown

Some Mather Gorgeschist both gray and green,
showed striations @rallel lines) in the mica sheets
(fig. 7). Rob saidthat thelines came fromthe incipi-
ent realignment ofmica crystalsunder tremendous
pressure from a tectonic eveafter the Taconian
(such aghe Alleghaian Orogeny about 32880 mil-
lion years ago)The striations reminded me of similar
linesd with the samecaus@® in Occoquangranite a
phenomenon known as quartd lineation (For de-
tails, see thdNovember2025 issuef this newslette)

Mather Gorgeschist originated in silteandmuds that
hardened into shale oan ancient seffoor. During
Taconian mountain building, enormous heat and
pressure altered the shale to slate, themphgllite
(pronounced FILLte), and finally to schist. Had

metamorphism continued, thsehist would have al- L i N s & ;
tered to gneisspfonounced NICE)a banded meta-  Figure9tr Mather Gorge metagraywacke at Great Falls
morphic rock In fact, hie schistunit reportedly con- Note the visible beddinghe sedimentsf various sizes

tains lesser amounts ofneiss (Drake and others

andcolors and thenodules of white quart{The blue is
1999) though we saw none.

chalk residudérom rock climbersfPhoto: Hutch Brown.
We did seeplenty of loose white quartz eroded out of
the Mather Gorgeschist, along with quartz veins in
the schist (fig. 8), reflecingRob és use of . . ) .
Aquart z schist. o Schi st ‘prgcrzplt t?drllbé(. te%qullut-:-v%néstrm eg gﬁ_&%%'meqts’l s f
more erodible than quartz. At 7 on the Mohs hardness In what geologists call lurbidity curre eposit-

scale, quartz is one of the hardest (and most common) .e‘j themin a blend Thesedimentshardenedver tmle
minerals on Earth. into graywacke (from GermarGrauwacke ngray

rocko ,)a sort of silty sandstoneMetamorphosedby

sedlgor, Unde srarf]andslides caused dnrthquakes

Mather Gorge Metagraywacke. Metagraywacke, tremendous heat and pressure during the Taconian
on prominent display at Great Fa(f&. 9), orignat- Orogeny,the rock altered to metagraywackaeta-
ed as a slurry of mud, sand, and gravel omraient morphosed graywacke)hich resembés a grayish
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FigurelOt Weathered schist in the Mather Gorge
metagraywacke unit. Photd: y' I Y I Wl KI ¥y

| @ 4 %oy o R

guartzite with embeddedsilts, quartz nodes and : »
quartzveins At Great Falls, the sedimentary layers Figurellt Weathered serpentinitboulder Photo:
are still visible in the rock, whictanges from brown- Hutch Brown.

ishto mediumgrayin color(fig. 9).

We saw nothingesembling metagraywacke in Lake
Fairfax Park. Rob pointed oatumblingexposures of
what he called chloriteschist (fig. 10), a weathered
greenishrock in the Mather Gorgemetagraywacke
unit. A geologic maprefers to schistin the unit but
calls it quartzosé€Drake and others 1999)

Ultramafic Rock. Robshowed us aandomboulder

of serpentinite(fig. 11), apparentlyplaced by park
attendantsear a campgroun@rayish-brownin col-

or, the rockwas too weathered to break open with a
rock hammefor a view of thanterior.

Along trails, however,we found slid serpentinite
outcropsthat we broke open. Serpentinite is a blend
of mineralswith colors ranging from whitand yel-
low throughgreen andluish-grayto black (the latter
from magnetitén the rockd for more onthat see the
March 2026 issuef this newsletter)We foundblu-
ish-gray to greeniskgray exposuresof the rock(fig.
12, top) along witha weatheredpiece offloat with
serpenti ni t e 0(8g. 12,ibatton) pos-t i
sibly from the serpentine minerahtigorite

Towards the end ajur field trip, o a trail approach-
ing the head ot.ake Fairfax, ve found pieces dflc
and soapstonéfig. 13), the talc schist compaent of
the ultramafic unit in the park. Like serpentinite, the

Figurel2t Blush-grayserpentinite(top) (the red-
dishbrown is from iron oxidation)lhetypicalgreen
of serpentinite(bottom)is possiblyfrom antigorite
Photes: HutchBrowro G 2 LIOT ! v I YL U
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Bentley, C. 2020Historical geology: A free online
textbook for historical geology courses
Drake, A.A, Jr.1986.Geologic map of the Fairfax
Quadrangle USGS GQ 1600. Rest o
Drake, A.A., Jr.; Lee, K.Y. 1989. Geologic map of
the Vienna Quadrangle. G{B70. Reston, VA.
Drake, A.A., Jr]Jand others] 1999. Geologic map of
- : : the Seneca Quadrangle. @802. Reston, VA.
Figurel3t Talc(top Fichter, L.S.; Baedke, J.K. 199Bhe geological evo-

left), serpentinite (top lution of Virginia and the migAtlantic region Har-
right), andsoapstone risonburg, VA:James Madison University.
(leftt note fingernail Herman, G.C. 20135eology of the migAtlantic

margin of the North American contineCNJ
Phy120 2013 Gcherman.

scratch). PhotosHutch

Brown. Hyndman, RD.; Peacock, 3. 2003.Serpentiniza-
tion of the forearc mantl&arth and Planetary Sci-
talc derived from peridotites aproduct of serpentin- ence Letter®12(34): 417-432.
ization during Taconian subductioffalc is the main Kunk, M.J; Wintsch, R.P.; Southwortl.S.;[and
component of soapstone, which also contaimesll others]. 2004Multiple Paleozoignetamorphichis-
amounts ofchlorite and amphiboles like tremolite. tories,fabrics, andaulting in the Westminster and
Thetalc we foundwaswhitish-browr the soapstonge Potomac Terranet)SGS Circ. 1264. Reston, VA.

easily scratched with a fingernaiasbluish

Near Lake Fairfax, we passed an old soapstone quar-
ry dating to colonial or precolonial timd§ig. 14).

The relatively soft soapstomeuld have been worked
with stoneor irontoolsfor a variety of purposes

Takeaways

| enjoyed our trip, despite the frigidinter tempera-
tures partly because of what | learnedigain | saw
the value of approaching geology dke art oftelling
the story of the rockm plain languageA key part of
telling that storyis usingageologic map as a baseline
for understanding whate see in the field

But | now better understaritie limitations of using a
map Geologic mapping isin inexactscience espe-
cially near boundary linesind geologic units usually
contain multiple bedrock types, which caasilycon-
fuse partly by creating andhen confoundng expec-
tations. In using ageologic map it helps to under-
stand its limitations 2.

2 \ o & s >
A \\ ‘\,‘ o _,‘&ic. -‘ ~';,. P e

Figurel4r Old soapstone quarmn Lake Fairfax
Parkin June 2024Photo: Hutch Brown
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May 2026t Upcoming Events in Our Area/Region (see details below)

Sun Mon Tue Wed Thu Fri Sat
1 2 | Show: W.
Friendship,
MD
3 | NVMC feld 4 | NVMCmtg 5 6 | MSDC mtg 7 g | Shows: g | Shows: NC
trip Franklin, NC; GANVMC
Marietta, GA geology walk
10 Shows: 11 GLMSMC 12 13 14 15 16 Show: Mays
Franklin, mtg Landing, NJ
NC; Mariet-
ta, GA
17 | Show: Mays| 1g 19 | MNCAmtg | 59 21 22 23
Landing, NJ
24 25 26 27 28 29 30

Event Details

3: Cockeysville, MD3 Collecting trip at Texas Quar-
ry; info: Katy Johnson,
fieldtrips@novamineralclub.org

4: Dunn Loring, VA Northern Virginia Mineral
Club; info: https://www.novamineralclub.org/

6: Washington, DC3 Mineralogical Society of the
District of Columbia; info:
http://www.mineralogicalsocietyofdc.org/

8-10: Franklin, NC 6 Wholesale/retaishow;Frank-
lin Gem & Mineral SocietyRobert C. Carpenter
Ctr, Macon Cty Comm Bldg, 1288 Georgia Fd
10-5, Sat 166, Sun 1&4; $3 aduis, under 16 free;
info: Varshana Dholakia, (828) 3421.35; Email:
varshana.dholakia@gmail.com

8-10: Marietta, GA® Annual show; Georgia Mineral
Society; Cobb County Civic Ctr, 548 S Marietta
Pkwy; Fri 106, Sat 166, Sun 165; free;info:
Robert & Jane Stone, 71357-6619
mayshow@gamineral.org

9: Glencarlyn Park, Arlington 8 Geologywalk in

Four Mile Run Gorgel0 a.ntnoon; info: Katy
Johnsonfieldtrips@novamineralclub.org

11 Rockville, MD& Gem, Lapidary, and Mineral
Society of Montgomery County; info:

https://www.glmsmc.com/

16-17: Mays Landing, N3® Biannualshow; Cape
Atlantic Rockhounds; Atlantic Cty-# Fair-
grounds, 3210 US Rt 50; Sat-40Sun 1&4; free;
info: Bob Bowman, 85€07-1381

19: Burke, VAd Micromineralogists of the National
Capital Area; infohttp://www.dcentimeteriero-

minerals.org/
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The Northern Virginia
Mineral Club, Inc.

Visitors are always welcome at our club
meetings!

EXPLORE OURWEBSITE! FIND US ON
FACEBOOK!

Club purpose: To encourage interest in and
learning about geology, mineralogy, lapidary
arts, and related sciences. The club is a member
of the Eastern Federation of Mineralogical and
Lapidary Societies (EFMLE at
http://www.amfed.org/efm)sand the American
Federation of Mineralogical Societies (AFBIS

at http://www.amfed.or}

Please send your newsletter articles to:
Hutch Brown, editor
4814 3 Street North
Arlington, VA 22203
hutchbrown41@gmail.com

RENEW YOUR MEMBERSHIP!

SEND YOUR DUES TG
Roger Haskins, Treasurer, NVMC
4411 Marsala Glen Way, Fairfax, VA 22033

3136

OR
Bring your dues to the next meeting.
Dues:Due by January 1 of each ye&20 indi-
vidual, $25 family, $6 junior (under 16, spon-
sored by an adult club member).

This publication may contain copyrighted maf
rial for the noncommercial purpose of advang
ing the understanding of subjects related to g
hobby. This Afair wus
accords withsection 107 of the U.S. Copyright
Law.

2026 Club Officers

President: Jason Zeibel
president@novamineralcludrg
Vice President: Jennifer Grimes
vicepresident@novamineralclaing
Secretary: Almas Eftekhari
secretary@novamineralclulig
Treasurer: Roger Haskins
treasurer@novamineralclurg
AV Coordinator: Jake Broughton
cjbrotl0@gmail.com
Editor: Hutch Brown
editor@novamineralclubrg
Field Trip CeCoordinators Katy/Mickey Johnson
fieldtrips@novamineralclubrg
Greeter/Door Prizes: Craig Moore
Historian: Kathy Hrechka
historian@novamineralcludxg
Show Chair: Tom Taaffe
show@novamineralclubtg
Tech Support: Tom Burke
tech@novamineralclubtg
Webmaster: Casper Voogt
webmaster@novamineralclag
Youth Coordinators: Maria Nopo, Celia Zeibel

Meetings: At 7:30 p.m. on theifst Monday of each
monthat the Dunn Loring Fire Station, 2148 Gallows
Road, Dunn Loring, VA. (No meeting in July or
August.)

*Changes are announced in the newsletter; we follow the
snow schedule é¢fairfax County schools.

You may reprint the materials in this newslette
but if you use copyrighted material for purposs
beyond Afair use, 0 vy
the copyright owner.
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