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Brent Owens grew up in San Antonio, Texas, where he \I\/Avlsl%ac(::rg?rReglstratlon ;2
first became fascinated with fossils (and arrowheads, icers
_ . Membership Application 27
too). He has degrees from the University of Kentucky
(B.S.), the University of Masshusetts (M.S.), and
Washington University in St. Louis (Ph.[Pi¢ has worked
extensively in the Grenville Province of Quebec, but no
his main research area is the Piedmont Province of the
southeastern U.SAt the College of William and Mary,

var' Owers teaches courses on Reekrming Minerals,
Igneous and Metamorphic Petrology, and a variety o
freshman seminar courses.
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By Stephen Johnson

First, am glad to
be back.We had
a great meeting
in May with an
excellent
presentation
from Dr. Wayne
Sukow on copper
agates from

mountain was formed under high temperature ai
pressure...definitely not under the conditions we
find there now.

At the next meetingl will also be bringing
membership cards so if you're planning on doing
any collecting with other clubs over the summer,
please ensure that you pick one uft.shows that
we have insurance through EFMLSpeaking of
EFMLS, at the last meeting | mengahWild Acres
as a great venue to learn new lapidary and geolt |}
related skills.SherylSim#as included a great artit
by Gerry Cox in this month's newslettdt@

Michigan. This month we're going to have Dr. Brent definitely worth a read.

Owens giving a presentation on Willis Meun

tain. Composed oKyanitebeaiing quartzite, Willis
Mountain stands more resistant to the forces of
weathering, 170 meters above the Piedmont in
Buckingham County. Much of the mountain's ridge
has been removed iKyanitemining. Dr. Owens

will be talking about the formation of the maitain
complex and the overall geologic historfyor those
of you not familiar withKyanite its "name derives
from the Greek workuanossometimes referred to
as "kyanos", meaning deep blue, is a typically blue
silicate mineral, commonly found aluminum-rich
metamorphic pegmatites and/or sedimentary rock.
Kyanite in metamorphic rocks generally indicates
pressures higher than four kilobars. Although
potentially stable at lower pressure and low
temperature, the activity of water is usually high
enough uner such conditions that it is replaced by
hydrous aluminosilicates such as muscovite,
pyrophyllite, or kaolinite." (from WikipedialKyanite
has two related minerals:Silimanite and
Andalusite. These three minerals give geologist
detailed information abut the temperatures and
pressures (depths) that the rock that contains them
were formed under.To put it simply, Willis
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PatFlavinhas done a tremendous job lining up
guest speakersSo when we et together after the
summer, should be very informativéd've got
several ideas that | will discuss with Pat when st
returns from her Colorado collecting trip about
some others to fill any remaining holes and
probably get us lined up well into next year

See you at the meeting!

VP, Pat Flavin, with presenter, Wayne Sukow
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http://web.wm.edu/geology/virginia/provinces/piedmont/kyanite.html

Flash Backroma { 5 /A@#&2013 Field Trip
to meet with Dr. Brent Owens College of William & Mary
Williamsburg, Virginia

Dimitri B. Georgiadis
Mineral Collection

Donated to the Department of Geology

College of William and Marxy
September 2011
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122: wulfenite on cobaltedolomite (Namibia)116: scorodite and pharmacosiderite (Mexi¢cdp: calcite on
vanadinite (Moroccg) vanadinite (Moroccg)277: smithsonite (New Mexicoktibnite (Romanig}42: wulfenite
(Mexico) wulfenite (Aizona) 335B: crocoite (Australig) erythrite (Morocco)

95L¢hwQ{ bh¢oy

MSDC NEEDS YQiib serve as our new editor for 2015Please give this position a try! If you are
interesteRY O2y Gk OG YS IyR L ¢gAft 06S KILIWLR G2 G f 1]
new editor work with me towards the end of the year to begin organizing our submissions for the
EFMLS Bulletin Editors Competitiolo volunteers, no newslegt! Thank you! Sheryl Sims, Editor
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By Andy

On May first, 1969, singesongwriter Joni

Mitchell gave us a Grammy winning ballad which
tells the story of someone who has gained a new

perspectd S 2y fAFS® ¢KS &
voice of a woman whose vision, when younger,

was clouded by her romanticism. But today she
asSsSa

This tune came to mind while reading
I 6 2 dzi
variations in the gravity throughout both sides of
the moon, the near and far side. NASA, the Jet
Propulsion Lab and other scientific organizations
collaboratively conducted the study which
culminated in successfully placing two sate8iin
a carefully orchestrated orbit around the moon..
The project was headed by Dr. Maria Zuber, an
M.I.T. geophysicist who a few weeks ago took a
well-deserved victory lap by sharing some of the
findings with enthusiastic audiences in the
bl GA2yda /I LA

The purpose of the study, GRAIL (Gravity
Recovery and Interior Laboratory), was to map i
SEGNI 2NRAYI NBE RSGEFAE 0
gravity across the entire lunar surface, while, at
the same time, taking detailed pictures of the cru
and aqathering data on the geological substructure
under the crust. The actual collection of

fAFTS Y2NB Of SI NI &

5 OA Sy i A afiihad Qappid 6f S
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Thompson
measurements took place during the 464 day
mission which started with |{off from Cape
Canaveral in September of 2011 and concluded
2wytradElibeiately eraiitng the tweat&lliteblIEED
and Flow, into the lunar surface in December of
2013.

> GFNRBY 020K aARSa y294

It is always risky business for someone to

attempt to summarize the findings of a
yeamplieakey pidce/ofsEientific and geological
research. But if readers are interested, excellent
articles are readily available for mineral club
members to explore in depth. And the discoverie
will continue as researchers pour over the data
and build a clearer portrait of the lunar geological
history. A few bullet points and a newly created
crustatthickness map are listed below to help
readers determine their level of possible interest
in this topic and also minimize the risk of this
article oversimplifying the study and its initial
findings.

¢tKS Go020K aAaRS&aé¢ NB
this articlepoints not only to the near and far side
fof3he BboNJout mokednypartarkly to ihekeSteriar
lunar crust and the newly discovered interior
ststructure that lies beneath as discerned by the
strength of the varying gravitational force

Lunar scientists in ment decades have had to deal with the puzzle of determining the actual size of the

az22yQa ydzYSNEP dza

AYLI Of

olaAiAyad tK23G23aNFLKa | f

meteorite impacts the surface, lava sometimes flows from beneath the seiidad spills over a wide area,
often exceeding the boundaries of the immediate impact zone. The lava covers the hole made by the

AYLI OG o {2 @AGK2dzi

1y26Ay3

GKS | Oldztf &A1 S 2

cannotaccuratelyestimate the size of the impact nor the size of the incoming object.
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MINERAL MINUTES
Scientists agree that the number of the impacts and their associated surface deformations, the craters [
dark lava seas or mare, is about equal on both sides of the Moon. But thef diwecrustal deformations
on the near side is quite different from those on the far side . Why is that?

¢tKS (62 KSYAALKSNBaQ AYlI3ISa o0St2¢g akKz2e¢ GKS yS
indicates that each lunar side has about 12 lampdct zones shown as black circles.

.FASR 2y GKS adNBy3adK 2F GKS aANrgAaide FyR 23GKS
crust, green for a little thicker, yellow for thicker still and red for the thickest crust. It is cleaetireside

of the Moon (on the left) has more blue and green, indicating its thinner crust. The far side (on the rig
has more yellow and red, indicating it has a thicker crust.

.dziz Fa Dw! L[ RAaAO2OSNBR YR YI hldeRikn thokeSf tye$ar N
side of the Moon. What could explain this reality? The GRAIL researchers found for the first time tha
crust on the far side is about twice as thick as the crust on the near side. As a result, impacts on the 1
sideseem to have been opening a wider break in the crust, thereby releasing a greater amount of lave
from beneath the broken crust.

Even this brief report may serve to give delighted with and perhaps challenged to continus
YAYSNIf Ofdz YSYOSNE | todd&sSdp R Broadet ferspgciivié &n IUNES Gebldds
the availability of new findings anghderstandings | and also on impact zones here on Earth.

of our lunar geology today, and perhaps our
9F NI KQa 3IS2f 238 | YR YAY S NApatBdarlyhepfuRshiezndedfound al
interested, simply use the web to search on the http://www.spaceflight101.com/grailmissiorupdates.himl

g2NR& Dw! L[Z b!{! FyR |alNXI %dzoSNJ I yR &2dzQf €

The NASA map below can be found at:
http://www.nasa.gov/mission_pages/grail/multimedia/pial7674.html#.U1lmQHIcvHTg

c

Crustal thickness, km

Moon Crustal Thickness
Image credit: NASA/JRaltech/S. Miljkovic
June 2014 6 MINERAL MINUTES
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http://www.spaceflight101.com/grail-mission-updates.html
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The above illustration shows #obal map phosphorus. Excluding the Aitken basin at the
of crustal thickness of the moon derived from south pole(the gray circle on the lower half of the
gravity citaobtained by NASA's GRAIL spacecraft.far side hemisphere), there are 12 impact basins
The lunar near side is represented on the left with crustal thinnng that havediameters greater
hemisphere. The far side is representadthe than 124 miles (200 kilometersh each
right hemisphere. hemisphere. Those are marked with black
circles.The image is presented in two

In the left hemisphere, outlined in white, i§ hemispherical Lambert azimuthal eqtaea
the Procellarum KREEP Terrane, a large provinde projections centered over the near side (left), and
on the rear side of the moon which contains high| far side(right) hemispheres.
abundances of potassium, rare earth elements apd

EACH ONE REALLY CENCH ONE!

By Sheryl E. Sims

| wassohappy to be able to put on a mineral display at my church receiitlyring a fundraising
RAYYSNE L LJ NI AOALN GSR gy shadriy offitlie Idisplyniade updd tNdi A |y
charts that Jim Kostka shared with me from the Boy Scouts/Eagle Scout plojaable tobriefly
explain the cycle of rocks, minerals found in the home and the use of minerals in many Isuifdingd
us. This tied in perfectly with the church youth gro@mmission trip to South Dakota as Mount Rushmor
was usedas a mineral exampli@ one of the charts.

Having children from the audience come up to assist me and to pass the various mineral box: |
around the room to show othergroved to bea huge hit! People enjoyed the fact that it wg{s@hig
typical type of thing that one would see at a talent show, and they loved the educational aspect.
peaked many peopl® interests.Numerous people asked me abauinerals the next day at church and
had questions aboutthe clud. Q@S Ay @A GSR G KSY and®hopd that they wit dzNJ C | dz
eventually join Manyparents were
interestedin the mineral demand
spoke about their own collections as
children.

Although my knowledge of rocks
and minerals is very limited, the use of
the charts and mineral boxes still made
it possible for me to pass along
othersminerak, information, and my
passion for our hobhyNone of this
would have been possible without the
efforts of the Boy Scouts and Jim
Y2AG1FQa 3ISYSNRA&aA
materials that | used and
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shared. Remembering how members of the club so generously gave specimemgsdaughter Amber,
and me, | too, brought some from my collection to give mygunockhound assistants and some pretty
river rocks to pass around to the audience.

While I love collecting and feeding my personal interests in minerals, it is deeply satisfying to
createin others aninterest in earth sciences, rocks, and minerdigis, as you know, is what our ctub
areall about, and as | found out, each oreally carnteach oneand itR2 Say Qi KI @S {2

MAY MEETING (Agate slides property of Wayne Sukow)

._-;. _<_ ~ ”'.'.-
MSDC Pres, Steve Johnson is presented with EFMLS Award
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