PARTING SHOTS

STRANGE GRANITES
There are indeed ‘granites and granites’, and the type with which I have
the most field experience doesn’t figure at all in the Landmark volume
on granite petrogenesis that I review elsewhere in this issue (page 314).
To redress the balance, I’ve included some pictures of one of my favourite localities here. The wonderfully beautiful Kap Desolation (FIG. 1)
thrusts out into Davis Strait in western South Greenland at 60°44’ N,
48°09’ W. It has its name because it is thought to be the place where
John Davis sighted Greenland on 20 July 1585, when searching for
the Northwest Passage. He said of it: “The most deformed, rockie, mountainous land that ever we saw...and the shore beset with yce a league off into
the sea, making such yrksome noyse that it seemed to be the true pattern of
desolation.” Take it from me, the ice is nothing like as irksome as the
mosquitoes and black fl ies!

FIGURE 1

FIGURE 2

The Kap and most of the Kidlavat mountains are built of a one-feldspar
(often termed ‘hypersolvus’) alkali granite, called the Helene granite.
This granite is part of a large complex, composed predominantly of
syenite, which forms the uninhabited island of Nunarssuit. The complex
is the youngest in the Gardar period of rift-related alkaline magmatism,
which extended from 1300 to 1130 Ma. It is generally accepted that
the evolved plutons in this province formed by fractionation of alkali
basaltic magma, perhaps with some involvement of felsic crust in the
oversaturated members. The 700 m high faces of the Kidlavat range
(FIG. 2) reveal several zones of enormous metavolcanic xenoliths, the
roof rocks of the intrusion. It is easy to imagine stoping as the solution to the ‘room problem’, which so engaged petrologists during the
‘granite controversy’ of the 1930s to 1950s. The xenolith horizons dip
to the east at about 30° and have an intriguing feature: they pass continuously across the subvertical contact between the Helene granite
and the later mass of Nunarssuit syenite. Baffl ing might be a better
word than intriguing!
Cont’d on page 318

Kap Desolation, southwestern Greenland

FIGURE 3

Graded layering in Helene granite

FIGURE 4

The graded layers shown in Figure 3 are truncated by a cuspate surface
with a mafic margin.

Parallel zones of huge black metavolcanic xenoliths in the Helene
granite. The summit is at about 700 m.
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TWO CENTURIES OF GEM PRODUCTION
FROM MAINE PEGMATITES
Few pegmatite districts have enjoyed as much longevity and production
of gem-quality minerals as the pegmatites near Paris, Oxford County,
Maine, USA. These granitic LCT-type pegmatites occur in migmatitic
rocks surrounding the northeastern margin of the late Paleozoic Sebago
batholith, Appalachians.
In 1820, gem-quality elbaite tourmaline was discovered at Mt. Mica.
The crystals were the fi rst of this
type described in North America
and were beautifully illustrated in
color drawings by A. C. Hamlin in
his book, The Tourmaline (1873)
(FIG. 1). The pegmatite has been
mined intermittently ever since.
The 1973 discovery of the fabulous gem-tourmaline pocket in
the Dunton pegmatite at Newry,
Maine, described in the article
“Granitic Pegmatites as Sources
of Colored Gemstones” (this
issue), produced the fi nest colorzoned elbaite ever found in North
America (FIG. 2)

FIGURE 2

Color-zoned elbaite from the Dunton pegmatite, Maine.
PHOTO: SKIP SIMMONS

FIGURE 3

Aquamarine crystals from the Orchard pegmatite; the largest crystal
measures 11 × 2 cm. PHOTO: GARY FREEMAN

In 1997, Coromoto Minerals,
owned and operated by Gary and
Mary Freeman, began mining at
the Orchard pegmatite and over
several years produced some of
the fi nest aquamarine crystals
found in the U.S. (FIG. 3).
FIGURE 1 Drawing of a Mt. Mica
tourmaline crystal by A. C. Hamlin (The
Tourmaline, 1873, reprinted by Rubellite
Press)

Cont’d on page 319

Strange Granites Cont’d from page 317
The Helene granite had an important role during the granite controversy. In 1938 C. E. Wegmann published an account of the structure of
southern Greenland in which he suggested that the Helene granite and
the Nunarssuit syenite were the products of intense metasomatism of
sedimentary country rocks. Wegmann was an enthusiastic proponent
of the granitization hypothesis, which proposed that almost any rock
could be transformed into granite by the passage of aqueous ‘ichors’.
In Britain one of the more extreme ‘granitizers’ in the 1940s and 1950s
was Doris Reynolds, and as a student in Durham I had the good fortune
to hear her talk on the subject. She expanded Wegmann’s idea that
granitization was preceded by a ‘basic front’, with the development of
zones rich in minerals such as cordierite and biotite. She was married
to Arthur Holmes, who became Professor in Edinburgh in 1943, and he
provided her with a big office – with lots of drawers for rock samples
– which I occupied for many years. Some residual ichor left by Doris
may explain why I think many modern petrologists greatly undervalue
the role of fluids in the subsolidus history of granites. Dents de cheval
and le phénomène de la double enclave (the occurrence of identical, large
feldspar ‘phenocrysts’ in granite and in adjacent country rocks) are real.
Intracrystal microtextures tell us that pervasive replacive recrystallization of feldspar has occurred in most granites.

One reason why Wegmann saw the granites and syenites of Nunarssuit
as supporting the ‘transformist’ view is that they both exhibit mineral layering that looks very like graded bedding in sedimentary rocks
(FIGS. 3, 4). There are ‘sedimentary’ structures such as cross-bedding
and trough features. The latter are best developed in the Nunarssuit
syenite, where they contain ‘conglomerates’ of mafic syenite blocks.
Layering in granites in general is extremely uncommon. In the Helene
granite, the dark layers are concentrations, variable from place to place,
of Fe pyroxene (hedenbergite), Fe olivine (fayalite), hornblende, titanomagnetite, zircon, allanite and chevkinite. The felsic layers are mainly
alkali feldspar and quartz, with fluorite as an accessory mineral. If the
layers are indeed igneous cumulates, it is perhaps the high solidus temperature of a one-feldspar granite and the effect of fluorine in lowering
viscosity that provided the environment for crystal settling.
The zones of layered granite are of limited lateral extent, and the layers
terminate abruptly against featureless granite (to the left in FIGURE 3). In
detail (FIG. 4), the boundary has a curious cuspate shape and a graded
selvage of mafic minerals. You have to admit, it does look as though
the featureless granite is ‘soaking’ into the layered rocks from left to
right. Wegmann and Reynolds would be very happy to identify the
margin as a basic front!
Ian Parsons, University of Edinburgh, UK
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Maine Pegmatites Cont’d from page 318
In 2003, a new era of tourmaline mining began when Coromoto
Minerals started mining at Mt. Mica. The pegmatite was believed by
many to be exhausted, but perseverance and the application of modern
mining techniques have proved the naysayers wrong. In 2005, underground mining began and has continued down dip for about 60 m (30
m deep). Numerous pockets (FIG. 4) of gem-quality tourmaline have
been discovered. The intensity and range of colors of tourmaline and
some beryl is shown in FIGURE 5. These fi nds are now widely known,
and the mining has been documented in detail by Gary Freeman on
the company website (www.coromotominerals.com).
New production is just now coming to the gem market from fresh discoveries in the Havey and Mt. Marie pegmatites. Exploitation of the
Mt. Marie pegmatite, near Streaked Mountain, dates to 1902, when it
was mined for feldspar. Dennis Durgin now owns and mines the pegmatite. After a number of years of rather limited production, the last
two years have witnessed the discovery of several pockets with high
quality and unusually colored gem-quality tourmaline weighing up to
about 100 carats. Crystals with vivid blue, pink, and champagne colors
are the most spectacular (FIG. 6) (http://www.durginsofmaine.com/).
Tourmaline stones from the Mt. Marie pegmatite: champagne cushion,
11.58 cts; blue-green cushion, 14.60 cts; pink oval, 2.39 cts; greenish
yellow trillion, 0.84 cts; blue trillion, 1.09 cts. PHOTO: DENNIS DURGIN

FIGURE 6

FIGURE 4

Tourmaline pocket in the Mt. Mica pegmatite. PHOTO: GARY FREEMAN

Mint green elbaite crystal and cut stones from the Havey pegmatite,
Maine. The crystal (top) measures 35 x 9 mm; the stones, from left to
right, weigh 8.55, 4.11, and 2.56 cts. PHOTO: RAY SPRAGUE

FIGURE 7

The Havey pegmatite, owned and operated by Jeff Morrison, is also
producing some very nice green to mint green, gem-quality tourmaline
(FIG. 7) (http://haveymine.blogspot.com/2011/10/fi rst-gem-tourmaline.
html). This mine is located west of the historic Berry Havey pegmatite and is the subject of a research project by Dr. Encar Roda-Robles,
from Bilboa, Spain.
FIGURE 5

Range of pink and green colors shown by elbaite and yellowish beryl
from Mt. Mica, Maine; the largest, pink crystal measures 9 × 6 cm.

PHOTO: GARY FREEMAN

New research is under way by the MP2 research group and their students at the University of New Orleans, in cooperation with Dr. RodaRobles (http://pegmatology.uno.edu/intro.html). Hear our results and
see the pegmatites for yourself at the 6th International Symposium on
Granitic Pegmatites, which will be held in New Hampshire and Maine
in May 2013 (www.peg2013.org).
W. B. Simmons Jr.
University of New Orleans
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We are installing a state-of-the-art SIMS facility in Potsdam and
we are seeking two qualified and highly motivated colleagues to
join our laboratory’s staff.
Call for applications for two positions in the Cameca 1280-HR
SIMS Facility
1. Scientist (m/f) for an initial duration of 3 years with a starting
date of 1 November 2012
2. Technician (m/f) for an initial duration of 2 years with a
starting date as soon as possible
For further details follow the link at www.gfz-potsdam.de/
SIMS/ to the on-line job announcements. The required application materials are to be submitted at your earliest convenience via
bewerbungen@gfz-potsdam.de while stating the job vacancy
number.

NanoGeoScience,
University of Copenhagen
Our group is international, with researchers from chemistry,
physics, geology, mineralogy, engineering, mathematics and
biology. We work together in a dynamic team to solve questions
of relevance to environment and energy. We combine a unique
set of nanoscale techniques with classical methods to understand
the fundamental processes that take place at the interface
between Earth materials and fluids (water, gas, oil, CO2).
We are beginning several new projects, so in the next months,
we will be filling 3 positions as:
Post-Doctoral Fellow
Atomic Force Microscopy (AFM)
Your background can been in physics, chemistry, mineralogy,
materials science, or other; it does not matter but we expect you
to be comfortable with physics, chemistry and mathematics and
have an interest in natural materials.
Only complete applications, submitted according to the
instructions published here: http://nano.ku.dk/english/nanogeojobs will be considered.
Questions: Administrator, Marianne Evers, evers@nano.ku.dk;
+45 35 32 02 19, Subgroup Leader, Tue Hassenkam, tue@nano.
ku.dk; +45 35 32 02 23 or Section Leader, Prof. Susan Stipp,
stipp@nano.ku.dk; +45 35 32 02 02.

PARTING QUOTE

Faculty Positions

A pessimist sees the difficulty in every opportunity;
an optimist sees the opportunity in every difficulty.

in Aqueous/Low-Temperature Geochemistry,
Geochronology, and Global Climate Change
at the University of Michigan
HE Department of Earth and Environmental Sciences at the
University of Michigan is searching for tenure-track faculty
candidates for a university-year appointment in the areas of
Aqueous/Low-Temperature Geochemistry, Geochronology, and
Global Climate Change, starting September 2013. Appointments
at the assistant professor level are preferred, but exceptional candidates at higher levels will be considered. We encourage applications from candidates with records of research and teaching in
any one of these areas.
Successful candidates are expected to establish an independent
research program and contribute to both undergraduate and
graduate teaching in a large public university. Candidates whose
research and teaching complement and enhance the existing
programs in the Department of Earth and Environmental Sciences
will receive special consideration. Applicants must have a PhD
and should submit a CV, statement of current and future research
plans, statement of teaching philosophy and experience, and
contact information for at least four persons who can provide
letters of recommendation.
Further information about the Department and the positions can
be found at: www.lsa.umich.edu/earth. To apply please go to
www.earth.lsa.umich.edu/facultysearch/newapplicant, complete
the online form and upload the required application documents
as a single PDF file. If you have any questions or comments,
please send an email message to earth-search@umich.edu.
The application deadline is September 24, 2012 for full consideration, but applications will continue to be reviewed until the
position is filled. Women and minorities are encouraged to apply.
The University is supportive of the needs of dual career couples.
The University of Michigan is an equal opportunity/affirmative
action employer.
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A new
definition
of μ-XRF
... M4 TORNADO
X-Ray optics for smallest spot sizes
Distribution analysis “on the fly”
XFlash® detector technology
Vacuum sample chamber with
EasyLoad function

The image above shows the distribution of elements in a cement sample. Red represents
Al, green Si, blue Ca, turquoise Fe and pink Ti. Pores in the sample are black, as they
don‘t contribute to the measurement signal. The 25 megapixel element mapping of the
10x10 cm sample was acquired using an M4 TORNADO μ-XRF spectrometer with a
polycapillary lens under low vacuum conditions at 50 kV, 600 μA. Prior to acquisition,
sample preparation was limited to rough polishing.
Contact us for more details and a system demonstration! www.bruker.com/elements

Innovation with Integrity

μ-XRF

Mapping the world ... one micron at a time

ultrafast contextural quantitative
SEM-based Petrographic Analyzers

www.fei-natural-resources.com

Fragments from a granitic pegmatite, Natal, South Africa, illustrating distinctive graphic
textures, so called because the intergrowth of alkali-feldspar (pale blue) with quartz (pink)
often resembles ancient writing (Cuneiform script) found on stone tablets.

The Geochemist’s Workbench® is a registered trademark of Aqueous Solutions LLC.

Software for the water planet.
Diagrams, reactions, kinetics, microbes,
and reactive transport modeling in one
package. The Geochemist’s Workbench®.
Download now and save.

GWB.com . 217.531.1206

