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Abstract

The development of thermodynamic modeling techniques and availability of updated thermodynamic databases and activity-

composition (a-X) relations, call for an evaluation of modeling pressure-temperature (P-T) paths of metabasites. In this study,

eclogite from the Tso Morari UHP terrane, NW India, is used as a representative metabasite to compare P-T paths generated

from the widely used THERMOCALC (TC) and Theriak-Domino (TD) programs. We also evaluate the effect of using the most

updated thermodynamic database ds 62 (Holland and Powell 2011) relative to an older version ds 55 (Holland and Powell 1998),

and the most updated garnet a-X relations of White et al. (2014) (W14) relative to an older version of White et al. (2007)

(W07), while accounting for the effect of garnet fractionation. The following modeling protocols were assessed: (1) TC33: TC

v3.33 with ds 55 and garnet a-X relations of W07; (2) TC47: TC v3.47 with ds 62 and garnet of W14; (3) TDG: TD with ds

62 and garnet of W14, and (4) TDW: TD with ds 62 and garnet of W07. TC47 and TDG modeling protocols yield a similar

peak metamorphic P-T of 34 ± 1.5 kbar at 544 ± 15 °C and 551 ± 12 °C, respectively; while TC33 and TDW modeling yield

similar peak P-T results: 26 ± 1 kbar at 565 ± 8 °C and 28.5 ± 1.5 kbar at 563 ± 13 °C, respectively. Results indicate that

all four modeling protocols generally provide consistent thermodynamic simulations regarding metamorphic compositional and

temperature evolution; however, the pressure generated by protocols using W14 (TC47 and TDG) is 5–8 kbar higher than that

predicted by protocols using W07 (TC33 and TDW). The difference in peak pressure results for the modeling protocols (TC47

and TDG vs. TC33 and TDW) are beyond the suggested uncertainty using mineral isopleth thermobarometry in pseudosections:

± 50 °C and ± 1 kbar at 2σ (Powell and Holland 2008). This study illustrates that the choice of garnet a-X relations can affect

predictions of peak pressure regardless of program choice, as well as the need of comparison between modeling predictions and

petrological observations.
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tYua	baijcdi	_Z	uYvnb	acauaZd	àncjd_nZpwx	gba[_ydi	Y	f_̂fab	gbngnbd_nZ	nz	̂YbZad	{jd	cnoab	nugfYy_da	dfYZ	w|p	]rNKAE	GNrOEJFKrEJFK	AGGAOE	FK	MAr}	HAErHFNM~JO	QRS	MNAIJOEJFKB



���������� ���	
	����������������

��������������������������
�������������������������������� !�"#$
��
%#
#&
#$
'#
()
�#
$)
��
&'
$$
#�
'&
*�
&'+�,������"����+�����-��./ &���

012345	6786	21	916	:9;1<=1<863	673	>8<936	?<8;6:1986:19	3??3;6	<35@46	:9	=38A	=<355@<3	=<32:;6:195	BC	DEFG	HIJHKG6789	67153	6786	21LMFGNKO	PGFQOIRNFOIRN	3??3;6	;89	916	S3	:>91<32L TUV	WX	UYZ	[\[\



���������� ���	
	����������������

��������������������������
�������������������������������� !�"#$
��
%#
#&
#$
'#
()
�#
$)
��
&'
$$
#�
'&
*�
&'+�,������"����+�����-��. �����

/012345607	859:	707;9:<410=>7315/	4<6?@96		A4<36076	/3?657B	37	0C<4;24<=5/9<=	24<66?4<DEFGHIJF	KI	LMNOPFJFN	QRSTSRU	VWXX	YZ[	V\]^

	WOG_FGJIOGM̀	JEFNPOLMNOPFJNab	cdefghff	ij	YZ[	cefgek	lmYR̂

VWXnXX	opqrDV	TRst	uvS	wYRZSu	Rxt	yYU	dhe	z	{d	ij	YZ[	e|}|	z	{}e	lmYR̂	~FM�OG�	�M��IGH	MG	O_FN��NF�I�JF�	�NF���NF



���������� ���	
	����������������

��������������������������
�������������������������������� !�"#$
��
%#
#&
#$
'#
()
�#
$)
��
&'
$$
#�
'&
*�
&'+�,������"����+�����-��. �����

/01	23456578953:	36	901	;<=>?@	ABC	=?D<@EF>	G<=<H?@?=I	JK=FH	LME@?	?@	<DN	JOPPQR	93	S0591	19	8TU	VWXYZ[[	\T8]̂	8	_5̀a3T1	5:	901	3b1ac\a1457914	\a1̂̂da1̂	5:	/eZf	8:4	/ghU	ijkk	<>l	imL	<=?	HF=?	=?<DEI@En	nF>IEl?=E>;	<DD	>F>o@M?=HFlp><HEn	=?IqD@IN rst	uv	swx	yzyz



���������� ���	
	����������������

��������������������������
�������������������������������� !�"#$
��
%#
#&
#$
'#
()
�#
$)
��
&'
$$
#�
'&
*�
&'+�,������"����+�����-��. �����

��/012	34%125�/31467897:;9	<:;=	>:?@AB8;A	CD	E:FB8G=	>:BB8A	CD	EA;HIJ	K;J8:;:	L;8MABG8?N	O	<7BJ7A	L;8MABG8?NP	K;J8:;:QHI8GP	KRCIS8H;	>HIIA9AP	CIS8H;P	EKT T UTU



���������� ���	
	����������������

��������������������������
�������������������������������� !�"#$
��
%#
#&
#$
'#
()
�#
$)
��
&'
$$
#�
'&
*�
&'+�,������"����+�����-��. �'���

�#�/0�1/234	5464789:4;<	8=	<34>:85?;@:AB	:8547A;C	<4B3;ADE4F	@;5	@6@A7@GA7A<?	8=	E95@<45	<34>:85?;@:AB	5@<@G@F4F	@;5	@B<A6A<?HB8:98FA<A8;	IJKLM	>47@<A8;FN	B@77	=8>	@;	46@7E@<A8;	8=	:8547A;C	9>4FFE>4H<4:94>@<E>4	IOKPM	9@<3F	8=	:4<@G@FA<4FQ	R;	<3AF	F<E5?N4B78CA<4	=>8:	<34	2F8	S8>@>A	TUV	<4>>@;4N	WX	R;5A@N	AF	EF45	@F	@	>49>4F4;<@<A64	:4<@G@FA<4	<8	B8:9@>4	OKP	9@<3F	C4;4>@<45=>8:	<34	YA547?	EF45	2UZ[S\]̂ _]	I2]M	@;5	234>A@̀Ha8:A;8	I2aM	9>8C>@:FQ	X4	@7F8	46@7E@<4	<34	4==4B<	8=	EFA;C	<34:8F<	E95@<45	<34>:85?;@:AB	5@<@G@F4	5F	bc	IU877@;5	@;5	V8Y477	cdeeM	>47@<A64	<8	@;	8754>	64>FA8;	5F	ff	IU877@;5	@;5V8Y477	egghMN	@;5	<34	:8F<	E95@<45	C@>;4<	JKL	>47@<A8;F	8=	X3A<4	ij	Jkl	IcdemM	IXemM	>47@<A64	<8	@;	8754>	64>FA8;	8=	X3A<4	ijJkl	IcddnM	IXdnMN	Y3A74	@BB8E;<A;C	=8>	<34	4==4B<	8=	C@>;4<	=>@B<A8;@<A8;Q	234	=8778YA;C	:8547A;C	9>8<8B87F	Y4>4	@FF4FF45oIeM	2]ppo	2]	6pQpp	YA<3	5F	ff	@;5	C@>;4<	JKL	>47@<A8;F	8=	Xdnq	IcM	2]mno	2]	6pQmn	YA<3	5F	bc	@;5	C@>;4<	8=	Xemq	IpM2aro	2a	YA<3	5F	bc	@;5	C@>;4<	8=	XemN	@;5	ImM	2aXo	2a	YA<3	5F	bc	@;5	C@>;4<	8=	XdnQ	2]mn	@;5	2ar	:8547A;C9>8<8B87F	?A475	@	FA:A7@>	94@̀	:4<@:8>93AB	OKP	8=	pm	s	eQf	̀G@>	@<	fmm	s	ef	t]	@;5	ffe	s	ec	t]N	>4F94B<A647?q	Y3A74	2]pp@;5	2aX	:8547A;C	?A475	FA:A7@>	94@̀	OKP	>4FE7<Fo	cb	s	e	̀G@>	@<	fbf	s	h	t]	@;5	chQf	s	eQf	̀G@>	@<	fbp	s	ep	t]N	>4F94B<A647?Q[4FE7<F	A;5AB@<4	<3@<	@77	=8E>	:8547A;C	9>8<8B87F	C4;4>@77?	9>86A54	B8;FAF<4;<	<34>:85?;@:AB	FA:E7@<A8;F	>4C@>5A;C:4<@:8>93AB	B8:98FA<A8;@7	@;5	<4:94>@<E>4	4687E<A8;q	38Y464>N	<34	9>4FFE>4	C4;4>@<45	G?	9>8<8B87F	EFA;C	Xem	I2]mn	@;52arM	AF	fuh	̀G@>	3AC34>	<3@;	<3@<	9>45AB<45	G?	9>8<8B87F	EFA;C	Xdn	I2]pp	@;5	2aXMQ	234	5A==4>4;B4	A;	94@̀	9>4FFE>4>4FE7<F	=8>	<34	:8547A;C	9>8<8B87F	I2]mn	@;5	2ar	6FQ	2]pp	@;5	2aXM	@>4	G4?8;5	<34	FECC4F<45	E;B4><@A;<?	EFA;C	:A;4>@7AF8974<3	<34>:8G@>8:4<>?	A;	9F4E58F4B<A8;Fo	s	fd	t]	@;5	s	e	̀G@>	@<	cv	IV8Y477	@;5	U877@;5	cddhMQ	23AF	F<E5?	A77EF<>@<4F<3@<	<34	B38AB4	8=	C@>;4<	JKL	>47@<A8;F	B@;	@==4B<	9>45AB<A8;F	8=	94@̀	9>4FFE>4	>4C@>574FF	8=	9>8C>@:	B38AB4N	@F	Y477	@F	<34;445	8=	B8:9@>AF8;	G4<Y44;	:8547A;C	9>45AB<A8;F	@;5	94<>878CAB@7	8GF4>6@<A8;FQ	w8E<EG4	xA548	[4B8>5o		yxRaZ\z	3<<9Fo{{YYYQ?8E<EG4QB8:{4:G45{:a|p?98YrWh}>47~d�=F~e�:854F<G>@;5A;C~e�>47~d�F38YA;=8~d



���������� ���	
	����������������

��������������������������
�������������������������������� !�"#$
��
%#
#&
#$
'#
()
�#
$)
��
&'
$$
#�
'&
*�
&'+�,������"����+�����-��. �����

/)%)/)01)�23435367389:;<<=6>	?	@;A3<<	B	CDEFGHIJK	LDHM	NOP	QRSTQUQ	VWSSXY:;<<=6>	?	@;A3<<	B	CDEFGHIJK	LDHM	Z[P	QQQTQXQ	V\RWWY@;A3<<	?	:;<<=6>	B	CDEFGHIJK	LDHM	ZOP	W]]̂W_S	V\RRXY`abc3	DE	FMd	B	CDEFGHIJK	LDHM	ZeP	]WŴ]\_	V\RR_Y`abc3	DE	FMd	B	CDEFGHIJK	LDHM	fZP	\gŴ\Xg	V\RWUY


