.extural evidence obtained from the CL images confirms that amazonite from the Morefield
gmatite developed as a result of a post-magmatic replacement process. Aqueous fluids that

41-3 2:20 PM Nizamoff, James W,

PHOSPHATE MINERALOGY AND PARAGENESIS OF THE PALERMO #2 PEGMATITE,
NORTH GROTON, NEW HAMPSHIRE
NIZAMOFF, James W., SIMMONS, William B., and FALSTER, Alexander U., Geology and
Geophysics, Univ of New Orleans, New Orleans, LA 70148, jnizamoff @ hotmail.com
The Palermo #2 pegmatite in North Groton, New Hampshire is located in the Grafton pegmatite field

fluorapatite, hydroxylapatite and montebrasite occur mainly in the core margin. Late-stage, carbon-
ate-bearing aqueous fiuids have metasomatically aitered these primary phosphates producing a
diverse suite of nearly 40 species of secondary phosphate minerals and associated carbonates.
Secondary phases related to the afteration of triphylite include: ferrisickerlite, heterosite, wolfeite,
rockbridgeite, beraunite, laueite, strunzite, vivianite, ludlamite, kryzhanovskite, [ahnsite-(CaMnFe),
jahnsite-(CaMnMn), stewartito, ushkovite, whitmoreite, childrenite, eosphorite, gormanite, messelite,
fairfieldite, mitridatite, strengite and phosphosiderite. Secondary phases related to the alteration of
montebrasite + hydroxyiapaﬁte/ﬂuorapalite include: scorzalite, lazulite, paravauxite, gordonite, gor-
manite, souzalite, augelite, chlorapatite, whiteite-(MnFeMg), whiteite-(CaMnMg), jahnsite-(CaMnFe),
jahnsite-(CaMnMn), crandallite, goyazite, childrenits, eosphorite, messelite, fairfieldite, collinsite and
mitridatite. The substantial number of secondary phosphates at Palermo #2 is a result of alteration
of both primary phosphates and associated silicate, carbonate, sulfide, arsenide and oxide minerals
locally present in the core margin. Concomitant alteration of these associated minerals contributes
the necessary ions to the hydrothermal fluids responsible for the formation of the diverse suite of
secondary phosphates. Atteration of the mineral assemblage oceurring in a given area creates a set

41-4 2:35 PM Hatert, Frédéric

THE STABILITY OF ALLUAUDITE IN GRANITIC PEGMATITES
HATERT, Frédéric and FRANSOLET, André-Mathiev, Department of Geology, Univ of
Liége, Laboratory of Mineralogy, B.18, Liége, B-4000, Belgium, fhatert@ulg.ac.be

Na,(Mn, Fe>,),Fe*(PO,),, we obtained pure alluaudits at 400 and 500°C, whereas the
association alluaudite + maricite appears between 500 and 700°C. The upper stability limit of
alluaudite is defined by the crystallization of maricite, because this mineral has never been
observed in granitic pegmatites. This limit corresponds to 560-600°C for Na,Fe? Fe*( PO,),,
and to 450-500°C for Na,MnFe®Fe*(PO,) . At 800°C, aliuaudite and maricite are associated
with an undetermined phase (“X-phase”), whereas fillowite crystallizes above 600°C, in the
Mn-rich part of the diagram.

Electron microprobe analyses of the synthesized phosphates were aiso performed, in order
fo establish phase relations in the central part of the Na-Mn-Fe (+PO,) ternary diagram. When
the temperature increases from 400 to 800°C, the composition of alluaudite shifts towards the
Na-poor part of the diagram. This behavior is related to the crystallization of maricite, a phase
richer in Na than alivaudite.

Supplementary experiments were also performed in the Na-Li-Mn-Fe?"-Fe>.p.Q system,
in order to better understand the stability limits of the alluaudite + triphylite paragenesis, which
was observed in the Li-rich granitic pegmatites of Buranga, Kibingo (Rwanda), and Hagendort-
Sud (Germany). Below 600°C, alluaudite is associated with triphylite, whereas maricite

41-5 2:50 PM Grew, Edward S.

DIVERSE BOROSILICATE ASSEMBLAGES IN ANATECTIC GRANITIC PEGMATITES
CUTTING BORON-RICH GRANULITE-FACIES ROCKS OF THE LARSEMANN HILLS,
PRYDZ BAY, EAST ANTARCTICA
GREW, Edward S.", CARSON, Christopher J.2, and YATES, Martin G.!, 1) Earth
Sciences, Univ of Maine, 5790 Bryand Center, Orono, ME 04469, esgrew @ maine.edu,
(2) 44 Boger Street, Benalla, 3672, Australia
Inthe great majority of granitic pegmatites boron is localized exclusively in minerals of the tour-
maline group. This is not the case in the Larsemann Hills, where 5 borosilicate minerals appear

~800-850°C) metasediments and metavolcanogenic rocks. The metamorphic rocks comprise
Several mappable boron-rich units: (1) biotite plagioclase gneiss with pods of prismating + cor-
dlerjte + biotite +/- tourmaline +/- orthopyroxene + minor grandidierite; (2) leucocratic sillimanitic

but locally crosscutting, irregular pods up to 1 m thick (D2-D3 pegmatites) often spatially associ-
ated with Prismatine-bearing pods and (2) planar veinlets (D4 pegmatites) cutting D2 and D3
Structures and not necessarily associated with rocks containing borosilicate. A distinctive feature
of both generations of pegmatite is a graphic intergrowth up to 30 ¢m across of schorl-dravite
grains in polygranular quartz. Other borosilicates presumed to be primary are the ferromagne-
Sian minerals prismatine and grandidierite as well as two Al-rich minerals: pale purple, titanian
dumortierite (3.7 -5.0 wit% TiO2) in parallel prisms in quartz, and boralsilite, an acicular mineral
Tesembling sillimanite, often in fans, in quartz and microcline near the graphic intergrowths.
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CRYSTALLIZATION CONDITIONS AND FLUID CHEMISTRY OF THE ANIMIKIE RED ACE
PEGMATITE, FLORENCE COUNTY, WISCONSIN

HARTWICK, Emily E., SIRBESCU, Mona-Liza C., and STUDENT, James J., Geology

Department, Central Michigan Univ, 314 Brooks Hall, Mt. Pleasant, Mi 48859,

rayllee @cmich.edu
TheAnimikie Red Ace (ARA) pegmatite is the largest of ~200 pegmatites exposed inthe LCT-
type Hoskin Lake pegmatite field of Florence County, Wi, which isthought to be related to post-
Penokean (~ 1.760 Ga) granitic magmatism. The ARApegmatite is a zoned, lithium-rich peg-
matite, remarkabie for raspberry-redtourmaline-rich wall 2ones. It is one of four known occur-
rences ofrhodizite-londonite in the world (K, Cs, Al, Be borate). The Hoskin Lakepegmatites
are somewhat similar to the gem-bearing, miarolitic (pocket)pegmatites of San Diego County,
CA, because of their distribution in thin.sub-parallel layered dikes, the abundance of colored
tourmaline, and comparablepressures of emplacement (~2-4 kbars). However, to date, neither
Pockets, norgem-quality crystals have been reported in the Hoskin Lake pegmatites.

This fluid inclusionstudy integrates microthermometry and crush-leach analysis to evaluate

collected from zoned tourmalines. The primaryfluids are H,0-CO, mixtures with an average X of
0.09 + 0.03, salinities of 6.5 + 1.2 wi% NaCIBq, andtrapping temperatures of 407 + 25°C {at a pres-
sure of 3 kbar). Theprimary magmatic character of H,0-CO, inclusions intourmaline was inferred
based on their distribution relative to crystal growthzones. The low Crystallization temperatures are
comparable to values reportedfor other lithium-rich pegmatites, and may be due to high concentra-
tion offluxes such as B, P, alkalis and water, o to high degrees of undercooling.

The leachate analysesindicate that atomic ratios F/Cl (0.02-0.08) and Li/Na {0.01-0.08) of the
ARAfluids vary systematically from pegmatite’s wali zones to its core. Thesevalues overlap with
fluid ratios measured from non-pocket pegmatites includingTin Mountain (Black Hills, SD) and
Palermo (Grafton, NH), but are lower by anaverage factor of 7 and 4, respectively, than ratios
measured in pocket, gempegmatites (San Diego, CA). These preliminary comparative results
suggest thatt) the ARA does not contain pocket gems and 2) the chemistry of major and minori-
onic species of fiuid inclusions is a potentially useful tool in gem-pegmatiteexploration.

41-7 3:20 PM Linnen, Robert L.

FERROCOLUMBITE-MANGANOTANTALITE TRENDS IN GRANITES AND PEGMATITES:
EXPERIMENTAL AND NATURAL CONSTRAINTS
LINNEN, Robert L., Department of Earth Sciences, Uniy of Waterloo, Waterloo, ON
N2L 3G1 Canada, flinnen@uwaterloo.ca.
It has long been recognized that the chemical compositions of columbite-tantalite record
fractionation trends in granites and granitic pegmatites, from more primitive ferrocolumbite
to highly fractionated manganotantalite (e.g. Cerny et al., 1986). The solubility experiments

near Ni-NiQ, for the 200 MPa haplogranitic minimum meit composition {AS[=1.0). These values
are ~1x10° and 2x10° mol/kg?, respectively, which are roughly an order of magnitude greater
than those of the Mn end-members at the same conditions. The lower solubilities of the Mn
end-members indicate that columbite crystallization should result in a decrease of the Mn/Fe

41-8 3:55 PM Hanson, Sarah L.

SAMARSKITE-(YB): A NEW MINERAL INDICATING EXTREME HREE ENRICHMENT IN
THE SOUTH PLATTE NYF PEGMATITE DISTRICT, COLORADO
HANSON, Sarah L.", SIMMONS, William B.2, and FALSTER, Alexander U.2, (1) Earth
Science Department, Adrian College, Adrian, M 49221, slhanson@adrian.edu,

district, have only minor allanite-(Ce), but contain large radiating nodules of samarskite
minerals up to 30 cm in diameter. The samarskite “group” species occur in albite-rich, core-mar-
gin replacement units associated with HREE-rich zircon (cyrtolite), ferrocolumbite, manazite-(Ce)
and yttrian fluorite. This “samarskite” has elevated HREE content compared to “samarskite” from
other pegmatites (e.g. Kunar, Afghanistan, Spinelti, CT, Spruce Pine, NC, and Oxford, ME). Its Y
content, however, is equivalent, Such strong HREE enrichment of nearly an order of magnitude
is sufficiently high that numerous samples have Yb>Y. These Yb-dominant samples are the new
mineral, samarskite-(Yb), recently approved by the CNMMN (# 2004-001).

The separation of LREE and HREE enriched minerals into separate pegmatite groups is

and to selective complexing of HREE with F, Thus, HREE, which more readily form complexes
with F, were preferentially partitioned into the F-rich upper portion of the piuton. The pegmatitic
melts evolved from subsequent fractionation of this volatile-rich upper portion. The HREE in
the pegmatitic melts remain complexed with F until F begins to be removed by the formation of
F-bearing minerals such as fluorite. Samarskite-(Yb) and other HREE minerals then begin to
form in the very final stages of crystallization, typically in replacement units,

41-9 4:10 PM Wise, Michael

EVOLUTION OF ZIRCON CRYSTALLIZATION FROM THE BLACK MOUNTAIN PEGMATITE,
MAINE
WISE, Michael, Department of Mineral Sciences, Smithsonian Institution, Washington,
DC 20560, wise.michael @nmnh.si.eduy.
Zircon is present in 4 of 5 primary zones and the cleavelandite-rich replacement unit of the
complex, Li-enriched Biack Mountain granitic pegmatite. Textural evidence indicates that zircon
underwent a complex growth history that included magmatic crystallization, radiation-induced
fracturing, late-stage subsolidus alteration, and recrystailization, Primary zircon is character-
ized by Hi-enriched, U-poor compositions along with the presence of coarse-grained uraninite
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