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Introduc4on	
•  Meadow	Creek	Trachyte	(MCT)	erupted	17.58	+/-	0.05	Ma	(McDowell	et	al	2016).		Located	in	

the	Black	Mountains	volcanic	center	in	the	Colorado	River	Extensional	Corridor	of	NW	Arizona	
MCT	erupted	~1.2	Ma	ajer	the	nearby	Peach	Spring	supererupPon	(<10km	to	caldera)		

•  Previous	zircon	and	whole	rock	Hf	isotopic	data	(McDowell	et	al	2016)	indicate	that	zircons	
formed	in	a	more	isotopically	juvenile	environment	than	the	host	lava,	indicaPng	open	system	
processes.	

A.	Magma	forms	in	the	
crust,	crystallizing	
normally	with	euhedral	
crystals.	
B.	Magmas	meet	and	
mix	as	a	result	of	open	
system	processes,	
creaPng	disequilibria	
and	inhospitable	
environment	for	some	
phenocrysts.	ResorpPon	
occurs	and	crystals	
become	strongly	
resorbed	
C.	Zoned	pheno/
xenocrysts	form	as	a	
result	of	the	recharge.	

IllustraPon	via	Wark	et	
al	(2007)	from	a	study	
in	which	temperature	

and	depth	were	
determined	in	a	
straPfied	magma	
chamber	using	the	
composiPons	of	
various	zones	in	

crystals.	Wark	et	al	
used	different	

composiPons	of	zones	
and	cores	to	indicate	

the	different	
temperatures	and	
depths	at	which	the	
crystals	existed	
throughout	the	
evoluPon	of	the	

magma,	similarly	to	
how	we	used	the	
composiPon	of	the	

zones	of	megacrysts	to	
indicate	the	crystals’	
history	in	various	

magmaPc	
environments.	

MCT	reflects	sample-scale	mixing	of	
diverse	melt	and	solid	materials,	

possibly	indicaPng	remobilizaPon	of	
plutonic	cumulate	(as	in	Cashman	
and	Blundy	2013)	and	entrainment	

into	ascending	magma.	

Results	 Interpreta4ons	

Photo	of	banding	and	megacrysts	in	MCT	
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	SEM-EDS	image	of	anP-rapikivi	
zoned	feldspar	with	apparent	

ternary	composiPon	reacPon	rim.	

Plagioclase	and	alkali	
feldspar	megacrysts	

ranged	from	~0.2cm	up	
to	5	cm.	

New	elemental	data	(XRF)	for	MCT	samples,	including	analyses	of	contrasPng	bands,	reveal	narrow	composiPonal	
range	that	matches	the	few	previous	analyses	(McDowell	et	al,	2016;	Thorson,	1971	[PhD	thesis]).	ComposiPons	

cluster	around	65	wt%	SiO2,	with	moderately	elevated	K2O,	Na2O,	and	Ba,	and	very	high	Sr.	
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McDowell	et	al	
2016	Data	

Field	Work-	observed	field	relaPons	and	
surrounding	context	of	MCT	
XRF-	performed	XRF	analysis	yielding	whole	
rock	data	for	samples	found	in	various	
localiPes	within	MCT	as	well	as	separated	
samples	of	the	light	and	dark	bands	of	the	
banded	porPons	of	MCT.	
SEM-EDS-	collected	composiPonal	data	of	
phenocrysts	and	megacrysts,	including	
composiPonal	data	from	zones	within	zoned	
feldspar	megacrysts	
Op5cal	Microscopy-	observed	the	textures	
and	phase	assemblages	of	MCT	samples	in	
thin	secPon	

	

Methods	

MCT	in	field	context	

(Lej)	Locator	map	of	the	Colorado	River	
Extensional	Corridor.	Area	of	study	falls	in	
Meadow	Creek	basin.(Right)	Map	showing	

area	of	study.	MCT	denoted	Tvr-mc	
(Schwat	et	al	2016).	
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Meadowcreek Basin Bedrock Geologic Map

Meadowcreek Basin Bedrock Geologic Map Legend

Spatial Reference: NAD 83 UTM Zone 12N
Graticule Labeled with the Geographic Coordinate System

Data Sources: 
Reconnaissance Geologic Map of the Mount Nutt 7.5' Quadrangle, 
Mohave County, Arizona by Mark Liggett; 
USGS NED n36e1151 1/3 arc-second 

Date Created: 5 September 2016

Mapped by Eli Schwat, Autumn Helfrich, Ian Thompson

Units

Fault

Highway

Contacts

Inferred Contact
Contact

(lathe pattern indicates intrusive unit)

!! !! !! !! Pipeline Road

! Fault w. dip

Roads

Faults

Tvr-mc - Meadowcreek Trachyte

Tvr-c - Cottonwood Formation

Tvr-fs - Flag Spring Trachyte

Tvr-an - Antelope Rhyolite

Tva-g - Gold Road Latite

Tvr-s - Sitgreaves Tuff (some 
divided 1-3, oldest to youngest)

Qg - Quaternary Gravels

Approximately 18 meters.Fall deposits and reworked 
volcanic sediments.  Well sorted beds of ash, subangular
to subrounded pumices, and subangular to subrounded 
pebbles.

Approximately 140 meters. Multiple pyroclastic flow deposits.
Massive, poorly sorted unit with little variation in matrix.
Multiple ash layers, approximately 10cm thick. Multiple 
discrete lithic layers, one layer with lithics 2m in diameter.

Approximately 30 meters. Fall deposits and reworked 
volcanic sediments. Breccia lenses scattered throughout. 
Well sorted, graded ash, pumice, and lithic deposits.

Tvr-s3 - Sitgreaves Tuff Unit 3

Tvr-s2 - Sitgreaves Tuff Unit 2

Tvr-s1 - Sitgreaves Tuff Unit 1

Attitudes

á"
á Strike and dip of beds, measured dips where indicated

v

Approximate Fault

Strike and dip of intrusive units, measured dips where indicated
Strike of vertical intrusions

Tvb - Basalts

MCT	

Discussion	
•  Sieve	textures,	strongly	resorbed	quartz,	and	variaPon	of	composiPon	in	and	resorpPon	geomteyr	of	feldspar	zones	indicate	disequilibria	and	diverse	origins.	
•  MCT	contains	a	wide	phenocryst	assemblage	including	alkali	feldspar,	plagioclase,	bioPte,	amphibole,	quartz,		clinopyroxene,	sphene,	apaPte,	zircon,	magnePte,	and	ilmenite	–	hinPng	at	

entrainment	of	crystals	from	diverse	magmas.	
•  Bulk	composiPons,	including	samples	of	separated	disPnct	flow	bands,	fall	in	a	narrow	range	(64-67wt%	SiO2),	suggesPng	that	banding	evident	in	the	field	does	not	represent	disPnct	magmas	

and	magmas	were	effcePvely	mixed	on	hand	sample	scale.	
•  High	concentraPons	of	aluminum	in	amphiboles	(ranging	from	~8-	~17	oxide	wt%)	suggests	that	amphiboles	equilibrated	in	highly	variable	condiPons,	and	hint	at	deep	storage	of	the	magma	

(Schmidt	1992)	
•  Limited	lateral	extent	(3km),	exposed	thickness	(300m)	(Schwat	et	al	2016),	auto	brecciated	margins,	and	lack	of	disPnct	flow	units	suggest	that	MCT	is	a	dome	that	formed	a	topographic	high	

against	which	younger	Sitgreaves	Tuff	was	deposited	in	butress	unconformity.	

Diagram	of	composiPons	of	zones	within	
feldspar	phenocrysts.	

SEM-EDS	image	of	alkali	feldspar	phenocryst	with	an	Or60	core	
and	apparent	ternary	composiPon	rim.	

Auto-breccia	from	within	MCT.	


