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INTRODUCTION	
	

Meadow	Creek	basin	(MCB;	southern	Black	Mountains	
AZ),	4	km	E	of	the	caldera	of	the	18.8	Ma	Peach	Spring	
Tuff	(PST)	supererupPon	(Ferguson	et	al	2013),	reveals	
a	3	m.y	record	of	the	a^ermath	of	that	
erupPon.	Building	on	previous	work	in	the	area	
(Ransome	1923,	Thorson	1971,	LiggeX	&	Childs	1982;	
Ferguson	pers.	com.),	NSF-REU	undergrads	mapped	a	
12	km2	area	within	MCB	and	expanded	their	spaPal	
scope	through	remote	sensing	(Schwat	et	al,	Helfrich	
et	al,	Thompson	et	al	2016).	Students	further	
invesPgated	the	sequence	with	opPcal	petrography	
and	analysis	by	XRF,	SEM-EDS,	and	LA-ICPMS.		

NOTE:	see	just	
completed	quad	map:	
Geologic	map	of	th	e	
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Small	to	moderate	volume:	
silicic	domes	&	
ignimbrites,	lesser	
trachyte	lava	

Large	volume	
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one	ignimbrite;	
minor	mafic	lava		

MCB	magmaUsm	defines	this	stage	in	
southern	Black	Mtns	magmaUsm	
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    (1.7 to 1.4 Ga)

    propylitically altered dacitic lava, 
    tuff, and breccia; 
    plagioclase, biotite-rich, 
    +/- hornblende, pyroxene.  
    Top of the Alcyone Formation 
    is a lacustrine carbonate,
    and the formation includes
    abundant subaqueous tuff,
    and volcaniclastic
    turbidite
  

Alcyone Formation

Gold Road Latite

Alcyone Formation

Oatman LatiteOatman Latite

Gold Road Latite

 conglomerate/breccia

18.8 Ma Peach Spring Tuff (PST)     
     
  

PMV: Patsy Mine volcanics (18.8 - 15.2 Ma) 
    plagioclase, +/- sanidine, quartz, biotite, 
    hornblende, pyroxene-phyric felsic lava, tuff, breccia: 
    Meadow Creek Trachyte, 
    Cottonwood Formation (rhyolite flows),
    trachyte of McHeffy Butte, 
    Sitgreaves Tuff

MDV: Mt Davis volcanics (<15.2 Ma) mafic lavas
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Figure 2  Ferguson et al Peach Springs Tuff paper (1 column width)
VOLCANIC SECTION, SOUTHERN 
BLACK MTNS, AZ (Ferguson et al 2013)!
!
Post-PST:!
• Rhyolite domes & tuffs, trachyte 
lavas;!
• reduced extrusion rate!
!
PST OR unconformity!
!
Pre-PST:!
• >1 km  trachyte (lava + single large 
ignimbrite – Cook Canyon Tuff)!
• minor mafic-intermediate lavas!
• accumulated in ~ 500 ky!
• no rhyolite (except minor fall 
deposits)!
!
!

Old	Route	66	

Meadow	Creek	Basin	

CONCLUSIONS	&	IMPLICATIONS	
•  Antelope	lava,	rich	in	magmaPc	enclaves,	may	mark	conPnuing	mafic	input	into	

silicic	chambers	as	postulated	for	triggering	of	the	PST	erupPon	(Schlaerth	et	al	
2016;	Pamukcu	et	al	2013).	

•  Meadow	Creek	trachyte,	with	its	disequilibrium	assemblage	of	diverse,	reacted	
megacryst/phenocryst	assemblage,	appears	to	document	entrainment	of	crystal	
mush	in	ascending	magma	(Collins	et	al	2016)	–	consistent	with	zircon	+	whole-rock	
isotope	data	(McDowell	et	al	2016)	that	requires	contrasPng	magmas	and	crystal	
cargoes.		

•  Sitgreaves	Tuff	represents	the	largest	post-PST	explosive	episode	in	the	southern	
Black	Mountains;	the	dominant	high-Si	rhyolite	is	the	most	evolved	evolved	magma	
yet	recognized	in	this	region	(Wallrich	et	al	2016).		

•  The	diabase	intrusions	and	capping	lavas	reflect	a	major	change	in	style	and	
composiPon	of	magmaPsm,	from	high-alkalic	calc-alkalic	and	mostly	intermediate	to	
felsic	composiPons	mafic	tholeiiPc	(Smith	et	al	2016).		

•  Where	dikes	intrude	Sitgreaves	Tuff,	tuff	is	highly	indurated	and	commonly	
vitrophyric,	reflecPng	welding	that	resulted	from	heaPng	above	the	glass	transiPon	
(Williams	et	al	2016).		

	
The	MCB	sequence	reveals	disPnct	changes	in	magmaPsm	following	PST	erupPon	
(Claiborne	et	al	2016),	e.g.:	(1)	ErupPve	flux	diminished;	(2)	Rhyolite,	rare	pre-PST,	
became	dominant;	(3)	Evidence	for	open-system	processes	involving	mafic	magma	
increased,	but	erupted	magmas	were	cooler	and	more	hydrous	

CONTEXT:	SILVER	CREEK	CALDERA,	
SOUTHERN	BLACK	MOUNTAINS,	&	

COLORADO	RIVER	EXTENSIONAL	CORRIDOR		

MEADOW	CREEK	BASIN	
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Meadowcreek Basin Bedrock Geologic MapMeadow Creek Basin Bedrock Geologic Map	
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Spatial Reference: NAD 83 UTM Zone 12N
Graticule Labeled with the Geographic Coordinate System

Data Sources: Reconnaissance Geologic Map of the Mount Nutt USGS NED n36e1151 1/3 arc-second 

Units (lathe pattern indicates intrusive unit)

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  
(undivided)  

Qg - Quaternary Gravels Tvr-s3 - Sitgreaves Tuff Unit 3

Tvr-s2 - Sitgreaves Tuff Unit 2

Tvr-s1 - Sitgreaves Tuff Unit 1

Tvb - Basalts

7.5' Quadrangle, Mohave County by Mark Liggett;

Liggett	&	Childs	1982,	Thorson	1971
(modified	based	on	REU	remote	sensing	2016)	

REU	field	mapping	2016

Old	Rte 66

Sitgreaves	
Tuff:	
Tvr-	

s1,2,3	

THE	MCB	SEQUENCE	
	
•  MAFIC	ROCKS	(Tvb):	diabase	intrusions	(dike,	lopolith;	49-51	

wt%	SiO2);	trachyandesite	dike,55-57%	SiO2;	and	capping	
basalt	lava,	composiPonally	idenPcal	to	diabase	(all	inferred	
to	be	~14-16	Ma;	cf	Varga	et	al	2004;	Spencer	et	al	2007):	
Helfrich	et	al,	Smith	et	al,	Williams	et	al,	posters	this	
meeUng	

•  Sitgreaves	Tuff	(Tvr-s)	(age	bracketed	between	17.6	Ma	and	
~14-16	Ma):	~200	m	thick	sequence	-	mostly	pumice-rich,	
high-Si	rhyolite	pyroclasPc	density	currents	and	minor	fall	
deposits	(s2;	74-78	wt%	SiO2),	capped	by	volcaniclasPc	
sediments	(s3);	basal	sequence	of	falls	&	pdc	dacite-low-Si	
rhyolite	(66-74	wt%	SiO2);	topographically	confined	by	
Meadow	Creek	dome:	Wallrich	et	al,	Schwat	et	al,	
Thompson	et	al,	posters	this	meeUng	

•  Meadow	Creek	trachyte	(17.58	Ma,	McIntosh	&	Ferguson	
unpub.,	McDowell	et	al	2016):	banded	megacrysPc	lava	
(64-67	wt%	SiO2)	forming	a	large	dome:	Collins	et	al,	poster	
this	meeUng		

•  Antelope	rhyolite	(18.50	Ma,	McDowell	et	al	2014):	mafic	
enclave	(55-57	wt%	SiO2)-rich,	high-Si	dacite	to	low-Si	
rhyolite	(68-71	wt%	SiO2)	lava:	Schlaerth	et	al,	poster	this	
meeUng				

•  Gold	Road	laEte	(undated;	underlies	Antelope	rhyolite):	
voluminous	lava	sequence,	sampled	in	recon	(59	wt%	SiO2)	–	
Schlaerth	et	al,	poster	this	meeUng	
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ELEMENTAL	CHEMISTRY	

Colorado		
River	

Union	Pass	

Sitgreaves	
Pass	

Southern	Black	
Mtns:		

• moderate	
extension	
•  volcanism	
~19.5-17	Ma	

Silver	Creek	caldera	

M
eadow

	Creek	Basin	

Colorado	River	

(a)  REU	students	invesPgaPng	Gold	
Road	laPte;	Sitgreaves	Tuff	(near	
distance),	Meadow	Creek	trachyte	
dome	on	slopes	behind,	capped	by	
basalt	on	skyline		

(b)  Large	lithic	horizon	in	Sitgreaves	
Tuff	

(c)  Meadow	Creek	trachyte	(banded	
lava	with	abundant	resorbed,	
complexly	zoned	feldspar	
megacrysts)	

(d)  Contact	between	trachyandesite	
dike	(above	hammer)	and	
Sitgreaves	Tuff	(glassy,	obsidian-like	
margin	beneath	hammer)		
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(b)	 (c)	 (d)	
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