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MULTIPLE FLUID EVENTS DURING EXHUMATION OF THE TSO MORARI UHP
ECLOGITE, NW INDIA: CONSTRAINTS FROM MINERALOGY, GEOCHEMISTRY,
AND THERMODYNAMIC MODELLING

PAN, Ruiguang1, MACRIS, Catherine A.1 and MENOLD, Carrie2, (1)Department of Earth
Sciences, Indiana University – Purdue University Indianapolis, 723 W Michigan Street, SL118,
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49224

The ultra-high pressure (UHP) metamorphism of Tso Morari eclogite in NW India has been
intensively studied petrologically, mineralogically, and geochemically over the past several
decades. Despite the wealth of literature on Tso Morari, its fluid history (e.g., fluid compositions
and sources, pressure-temperature conditions of hydration/dehydration reactions, etc.) is still
unconstrained. In this study we use microscopic and chemical mineralogy, whole-rock
geochemistry, Mössbauer spectroscopy, and thermodynamic modelling to identify and
characterize fluid events at Tso Morari. Two major fluids were identified during exhumation of the
terrane: Fluid Event 1 occurred in the eclogite boudin core involving internally-generated fluids,
and Fluid Event 2 occurred at the boudin rim involving an external infiltration of fluids at
amphibole-facies conditions. Specifically, Fluid Event 1 consisted of a series of four distinct
mineral dehydration reactions taking place in the eclogite matrix: (1) Epidote poikiloblasts formed
at ~23.5 kbar and ~610 °C with ~3.1 mol % fluid expulsion mainly induced by the breakdown of
lawsonite; (2) amphibole cores formed at ~19.0 kbar and ~610 °C as a result of destabilization of
omphacite and talc and (3) amphibole rims formed at ~14.5 kbar and ~610 °C; and (4)
symplectite association surrounding the omphacite grains formed at ~8.7 kbar and ~625 °C due
to the break-down of phengite. Fluid Event 2 caused amphibolization at the eclogite boudin rim as
a result of external fluid infiltration (>2.6–3.1 mol % H2O) at 9.0–12.5 kbar at ~608 °C. This
infiltrated fluid caused increased K2O and CO2 concentrations and higher bulk-rock Fe3+/ΣFe
ratio for major minerals; as well as increased LILE (e.g., K, Rb, Cs, Sr, Ba) and ratios of Ba/Rb
and Cs/Rb in the amphibolized eclogite at the boudin rim. This phase of fluid most likely derived
from the mixing of dehydrated host orthogneiss and/or metasediments during exhumation through
the amphibolite-facies zone in the subduction channel. This study demonstrates the need for
using careful petrographic observations in parallel with thermodynamic modelling to achieve
realistic results.

Abstract ID#:
369440

Password:
211849

Meeting:
GSA Connects 2021 in Portland, Oregon

Session Type:
Topical Sessions

Primary Selection:
T25. Metamorphism into the 21st Century—A Celebration of the Career of Mike Brown
Final Session Number:
Abstract Title:



7/20/2021 Submission Completed

https://gsa.confex.com/gsa/2021AM/top/papers/index.cgi?username=369440&password=211849&personid=250346 2/3

Presenting Author

Ruiguang PAN 
Email: panr@iupui.edu 
Alternate Email: ruiguang.pan@gmail.com 

Indiana University – Purdue University Indianapolis 
Department of Earth Sciences 
723 W Michigan Street 
SL118 
Indianapolis IN 46202 
USA 

Student? Y

Catherine A. Macris 
Email: camacris@iupui.edu 
Alternate Email: macris.catherine@gmail.com 

Indiana University – Purdue University Indianapolis 
Department of Earth Sciences 
723 W Michigan Street 
SL118 
Indianapolis IN 46202 
USA 

Student? N

Carrie Menold 
Email: cmenold@albion.edu 

Albion College 
Geological Sciences 
611 East Porter St 
Albion MI 49224

MULTIPLE FLUID EVENTS DURING EXHUMATION OF THE TSO MORARI UHP ECLOGITE, NW
INDIA: CONSTRAINTS FROM MINERALOGY, GEOCHEMISTRY, AND THERMODYNAMIC
MODELLING

Preferred Presentation Format:
Oral

Discipline Categories:
Petrology, Metamorphic Geochemistry

Abstract Submission Fee:
Paid (gsa-2021AM-0006-3392-2862-8151)

If necessary, you can make changes to your abstract submission until Tuesday, 20 July 2021.

To access your submission in the future, point your browser to: User Portal
Your Abstract ID# is: 369440.
Any changes that you make will be reflected instantly in what is seen by the reviewers.

https://gsa.confex.com/gsa/2021AM/gateway.cgi


7/20/2021 Submission Completed

https://gsa.confex.com/gsa/2021AM/top/papers/index.cgi?username=369440&password=211849&personid=250346 3/3

After the abstract proposal is submitted, you are not required to go through all submission
steps to make edits. For example, click the "Author(s)" step in the Abstract Submission
Control Panel to edit the Authors and then click save or submit.
When you have completed your submission, you may close this browser window or return to
the User Portal: User Portal.

Tell us what you think of the abstract submission process

Home Page

https://gsa.confex.com/gsa/2021AM/gateway.cgi
https://gsa.confex.com/gsa/feedback.epl?jsclose=1
https://community.geosociety.org/gsa2021/home

