THE GEOLOGICAL SOCIETY
OF AMERICA

SCIENCE = STEWARDSHIP = SERVICE

Start |Grid View | Author Index | View Uploaded Presentations | Meeting Information

GSA 2020 Connects Online

Paper No. 142-8
Presentation Time: 3:30 PM

CHLORINE-POTASSIUM RELATIONS IN HASTINGSITIC AMPHIBOLES

MATTEUCCI, Jared P., Dept. Geological Sci. Env. Studies, Binghamton University, 4400 Vestal Pkwy E, Binghamton, NY 13902 and
JENKINS, David M., Geological Sciences and Environmental Studies, Binghamton University, Binghamton, NY 13902-6000

To metamorphic petrologists like Peter Robinson, amphiboles are “translucent garbage cans” that can provide useful information about
its history and formation conditions. A pertinent example of these useful chemical properties is an amphibole’s Cl-content, which can
be related to ancient hydrothermal fluids. Chlorine incorporation into amphiboles is not only affected by the activity of Cl in a fluid, but
the crystal chemistry of the amphibole as well.

The importance of potassium in forming Cl-rich amphiboles has long been documented in multiple studies of naturally occurring
amphiboles. It has been generally accepted that Cl and K are positively correlated. We report here results on synthetic K-Cl

hastingsite (K Caz (Fe42+, Fe3+) (Alz Sig) O22 (OH, Cl)2) that complicate this relationship.

Amphiboles were synthesized from reagent grade materials at a series of conditions designed to yield amphiboles with a wide variety
of Cl-content. The syntheses can be divided into two categories: “dry”, at 1-20 kbar and 600-700°C, and hydrothermal, in the presence
of initial FeCl, brines from 0 - 250 molal (0-97wt%) at 3 kbar and 700°C. The synthetic amphiboles were analyzed by electron
microprobe (WDS).

Analysis showed a negative correlation at Cl contents <0.4 apfu Cl and a positive correlation between K and ClI at amphibole CI
contents > 0.4 apfu CI. A plot of Cl vs K for these amphiboles resembles an asymmetric V, with the lowest (0 apfu) and highest (~1.7

apfu) Cl amphiboles both having near ~1 apfu K. Moving toward the middle of the plot, amphibole K-content decreases until it reaches
a minimum at ~0.5 K.

There is a negative correlation between K and CAl + CFed* indicating that the exchange vector AKCFe?t Avac_1(CAI,CFe3+)_1 may
be operating. There were also noteworthy trends in the unit cell dimensions among these amphiboles, with the a dimension increasing
with K and the ¢ dimension increasing with Cl. Interestingly, the increase in the ¢ dimension as Cl content increases from 0 — 0.4 apfu
is counterbalanced by the decrease in the a dimension as K content decreases, allowing the unit cell volume to remain nearly constant

(941A3) up until the threshold CI content of 0.4 is reached, after which, volume increases with Cl (to a maximum of 961A3) and K'is
positively correlated with Cl. Direct analysis of Fe3* is needed to confirm this exchange vector.

Session No. 142

T126. Mapping, Minerals, and Metamorphism—Work Small, Think Big_ll: A Tribute to the Life of Peter Robinson
Wednesday, 28 October 2020: 1:30 PM-5:30 PM

Geological Society of America Abstracts with Programs. Vol 52, No. 6
doi: 10.1130/abs/2020AM-358490

© Copyright 2020 The Geological Society of America (GSA), all rights reserved. Permission is hereby granted to the author(s) of this abstract to
reproduce and distribute it freely, for noncommercial purposes. Permission is hereby granted to any individual scientist to download a single copy of
this electronic file and reproduce up to 20 paper copies for noncommercial purposes advancing science and education, including classroom use,
providing all reproductions include the complete content shown here, including the author information. All other forms of reproduction and/or
transmittal are prohibited without written permission from GSA Copyright Permissions.

Back to: T126. Mapping, Minerals, and Metamorphism—Work Small, Think Big_lI: A Tribute to the Life of Peter Robinson

<< Previous Abstract | Next Abstract >>




