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EXPLANATION
e Outcrop of Lower Cambrian Proveedora Quartzite or

Zabriskie Quartzite (includes a few outcrops of Lower Cambrian

Harkless Formation in Nevada and California that contain quartzite
equivalent to Zabriskie Quartzite

A

——= —— Mojave-Sonora megashear. Postion of megashear is not corrected
palinspastically for post-Late Jurassic structural dislocations. See

text for discussion of location of megashear. Arrows show relative
motion.

——100 |sopach line, thickness in meters
Figure 4. Distribution and thickness of Lower Cambrian Zabriskie

Quartzite in California and Nevada and of the correlative Proveedora
Quartzite in Sonora. Based on Stewart (1970) and Stewart et al. (1984).
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|:| Continental cover strata

Thin miogeoclinal Lower Cambrian strata unconformably above
Neoproterozoic Rodinian strata. No miogeoclinal
Neoproterozoic strata are present

Mﬂ]ﬂmﬂlﬂﬂ] Neoproterozoic and Lower Cambrian miogeoclinal strata of

Arituaba area. Contains strata correlative with Caborca area,
but thinner

Thick Neoproterozoic and Lower Cambrian miogeoclinal strata

of Caborca area consisting dominantly of dolomite, siltstone
and quartzite

Thick Neoproterozoic and Lower Cambrian miogeoclinal strata
of Sierra del Viejo. Composed predominantly of dolomite

. Control point

"\. Line separating lithologic facies

[ ] Mojave-Sonora megashear, arrows show
— relative movement

Figure 5. Facies trends of Neoproterozoic and Lower Cambrian strata
in Sonora. Based on data in Stewart et al. (2002).

Stewart, GSA SP 393,2005



200 km .dl
e —— .
."uh"'.,
',.d‘J,u uuu
-] goﬂaoot
r. .‘Oooon a o
| S pJ0 90%ge ok —
— —— o
_—I—— ——— i — ——— __-—7:-:““_—'—"'_ N Dnooonuor
. - o
* I'J'1° ° o o °
I . o Ooooﬂao
» . alo o °
- LI B Q \ﬂ ogood.
L] .,';l aD ﬂooao -3
I . * R ..f__.‘ '\—e “onoaoﬂo of
L ] . ® - o ¢ 0
L F - Da noo Do o B
[ . ./ : a o 2
* — — 9 g0 o, oo of
¥, —, & go® & outrona‘:'
e HAVALLAH: T Fpoo00%00 00%0
1 - - " 'o" 0 o Oooﬂou ,ﬁnJ
.I - l.__—__o ooo 000 FI. |
- L] - . M o o o ouwo o/
L m—" L AN
— = [ L
. BASIN . - ¥ S floee 0,°, N 0
+ " < o N o 'jl
| : L] " v o ° 900&.)0
. v ’ o oo a, -
’ . C o — 6o n.,"o.an,, o'l\
[ ) B - ! g °°°Duooﬂo\
- ' f__.m. ga®© Doouﬂ Oa
I - - L . DDU [-] a a o
. . T o g0 PR
\ v - ‘l-_q oo Doouoﬂ a0? o 1 Q
N Lt ofos® 6q g0 05% Q}J
AN m2 g Yo% ey dolene z
. . .a"_q' el® o9 r 609 oo cD
o
§ e 4 e, an" 2 on} %
\'4.,.. = = e Dauﬁ..:'h" ao
.:--\ L Dﬂn n,n rﬂ oooo
N °u°coe°° al \
04 ° Yao o r
o of po 4 g o
¢ o0 f . a %a 902 ‘
onoobu °°o°n D o0 o, N
e, 0% "% % .%0 00 o, 8°906% 0 2 4\?'1
T oot %8.%0 LT g D
¢ o ¥ 5 o ok o o 9
a®o? © a°o°° o"oa & ‘
5o o oo: oo \e
6% ° o&o - 4\
6%, 2 & — > |
o ~, O
A v |
“ N
N .‘
™. \,

Burchfiel and Royden, Geology, 1991




110°W

102° 98°

40°N

36°

32°

28°

Defiance-Zuni

Denver :
embayment

Central !
Colorado!

yidn [eulapad

map area

Apishapa uplift

Anadarko

Ancestral Rocky Mountains uplifts
Clastic and carbonate deposits

—~

Evaporite deposits Near

Vertical 7 Thrust /T Reverse

)\/ Basin axis N
)( Positive axis

Pennsylvanian faults

Pennsylvanian

Hoy and Ridgway 2002



é’vs Q. c§
SV &
S /S
NP
L2 oS |
\ _cg 3
L
Last
Chanee
Thrust ?
Darwin—/ X .
; \ o Q- N
Basin &, R >
i ENE ¥
Bird NI o
i N4 &
Spring~ "~ % & 5
Y 0 Y X 9
Shelf : “a,\]\ o
Caborca N Ouach =y
Block s @
500 KM D 0@
) & o
= R Ne) |
Early Permian SR &)

Figure 13. Maps showing major paleotectonic features related to the Bird Spring Shelf. (A) Middle Pennsylvanian. (B) Early Permian. Modified
from Stevens et al. (1993), Dickinson (2000) and Trexler et al. (2004). Shaded areas are uplifts of the ancestral Rocky Mountains.

Stevens and Stone,
GSA SP 429, 2007



Luning-Fencemaker
thrust belt
mid or late ] to K

Central Nevada thrust
belt (Ely belt)
mid-] to Cretaceous

—— Precambrian shear zones and crustal boundaries
Accretionary complexes

Cordilleran magmatic arc

[----] Antler and Sonoma orogenic terranes

Qutcrop areas of Jurassic-Cretaceous
mid-crustal metamorphic rocks

[ 1 Sevier fold-thrust belt (expanded)
Laramide foreland province
Laramide perimeter basins

x Major thrust fault, barbs
on hanging wall

‘3[' Intraforeland arch
\ Major synform

o, D\
_ 4+ &, British Columbia

L4+ + F iy \Q\‘I

F+++

S , 500 km |
N ‘ o o
\.‘ Aberta'12°| _ Canada _ "B g0y
‘ Montana U.S.A. \

— — —

Washi N
____ Washington {}

Eastern limit of

S T AR | Y A i R Cordilleran strain
Idaho
\“\batholith front
i
-\ 41°
37°

Sierra Nevada I I sy
batholith

Fig. 2. Tectonic map of the western United States, showing the major components of the Cordilleran
orogenic belt. The initial Sr ratio line is taken to represent the approximate western edge of North American
cratonic basement (Armstrong and others, 1977; Kistler and Peterman, 1978). Abbreviations as follows:
CRO, Coast Range ophiolite; LFTB, Luning-Fencemaker thrust belt; CNTB, Central Nevada thrust belt; WH,
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T.Atwater animation
http://emvc.geol.ucsb.edu/2_infopgs/IPAWNACal/bNEPacVWNoAmer.html



~ 7 7 7 T,

& fault Alberta-Montana
O% thrust front
L \ %, ,\\!
o .
S/ = Yo \ 5% A *
/ARYaY I
o [ (2
§’qr 5 %. ) * - < * o
- /L a bg (N 1§' . 50°N-
> [
§ - 1) \‘\‘Q'”, g ~\QA_NADA
S % -~ - - — -
Ny S P2 sels vy LcZ KFms  USA
I g /S * (O vy o i
I AR AARATHN Laramide
- ® 8 /;/ * \/\’V\/ CRP Rocky
Py S (& v vy, /— Mountains
[© 3 05 \% Viy v o=
R ~ & Viviy vy vy
< ® [G]-Q *«Svy Vv, Yvy
'/ 2V Vo O
S/ g x & VA TS
N\ (855, O Fens -
. (] Q) N ' 7 v
7 Z A
N/
S/4S) 2 O O + o
Vil e AN o o=~ Yellowstone — -\
>\ %L ¢ Oregon Plateau OO o ) hot e
\\KM . % C Segment o o] ++++i+i+i+i+i++++ (@) o i Y Spo T
L = 4 < C (@] + +F bt Q - = traCk -
° \ ? ™~ r *0 O O o Q. +++++++++ +++++ + 4 +*+'+ O o P
40°N - \\\’7\\'3% OOOOO 0 Sy OOo (SRP) it
Gorda MTJ v oS OOoooooooo
N\ % o o O (¢] fe)
Plate S\ 09 60 w0 oo ©
QY - 0% 00 ~0% 00 % o
- S /8l rEe L Great>T o200
foot of > -\r o) o~¥.oVY A0 o
oot 0 PN 60°%= (e
continental NN o Basin
Slope Wi Bos go s
AR egment
2 ) e o
- )\ O,é\\z-’”\,r’X Owu’oovoouoo
N S O o
LEGEND SN RGO 005509 g,
BN bogaheos
-l N o%oo Oooﬁl
subduction PANUNN Sy Qr:\o 09 599
-~ zone 3\ LN 0% ol ¢
* ~ [\G“‘M‘:'\H Ooc;\})\ i
volcanic arc oo L GRIOd
stratocones 5\ © L L =] rande
TN
- O [ | ; |
triple plate \ |
junctions \
o A
30°N\
B core v \
complexes o
/ 7 \
P
- ﬂtive e
ridge crest o
oceanic
crust <5 Ma
()
i o) ] s
0 o ;
boundary of N =
Basin & Range v o
Province @
o
O [@) ] CDD
O OO O O E_)"
0 6 © | Numic
- |02 0©°] subtaphrogen
0% phrog
& Q O O
0@ o Basin
|11, 1,1, 1] intrataphrogen | and
L sl Range
N
. : taphrogen & »
w % 2, % Trans-Mexico
S 2, o
) % 20°N-
0 500 % § volcanic belt
B | 1 I I | k 1 J QA\? Q\ f@ 0%
scale in km 110°W 2,
%

7 7

130°W Fraser River-
Straight Creek

7 7

110°W

L ]

Time Scale| California | Sierran GREAT BASIN Colorado
forearc arc Plateau &
scale __, - | t Rocky Mt
break reg|on terrane Western Centra easitiern oC y ns.
1Q north I_+'+'+'1—'+'+ AR R AR AR R R R
LB " pLbasm-range tectonism+
©oM Wl SO E A e e e e e e e e e e e e T
(@) San DRG0 G DD miqrator
N 2 5_ (A ndreas VXVXVXVXVXVXVXVXVXVXVXVXV\ mid _gTe rti ayry
o|O transform magmatism
(e Southw
() NNANNANANNNN migratory est L P
E NN NN Laramide Northegst + Laramider +
©) —> 50— N NN NN NNy ; SBrovin
- AN magmatism st + province
R » Franciscan -\ eas. >
PN I
{K AN b 7 r — + + U ' _ +
\ subduction - \[ > N 5/ =" L _Sevier + +
PR BT | ~+ -\
100— \\\\\\\\\\\ . N |>'I\ \/f\ I
K NN
e NENENENENENENENENEN l/\’ Nevada~ < . backarc
NN satellite plutons>
150~ v 1bath°"th‘ h plutons
............. S -

Mesozoic

VVVYVYVYVVVVVV

[ N

<2 arc

accretion N A
I
A - <
20077 foothills - 7 i
7 -subduction 71 !
Tr »» complex  ~ § > (W% YV
R R A e
250 /LSS TRUNCATlON =
m B .VVVVVV N\ N\
YVVYVVVYVVVYVVY
Vvvvvv NN NN
Pm VAV C :t o
L] o (R L 1.A.,n(.’:.e.,.3t-,-r§-|-,-
a4 [
VVVYVVY F=AN
= hoj VVVVVYV NN
Pnl 300 I3 % § VvVvVvVvVvVv E c § tt
(@] % n © VY g o © NN ~
— 88-‘6 _ AVAA'A'AA t_i.) g\\ (D,
LY So & 20 e
N 3504 SCcE c< 8 NN
c (U P —
o £ oS v o \\
2 5 E vy o N N c
o c © POVVeVy N 7 2
— O |fvvvvvy s El®
c|D v S| E
v 777777/ A 216
o —>400— MAAAAAA s A RN S| e
B ~ Roberts 7~ Cordillerany Qo
S 'Mountains{, : SRR LA 3
') c ‘allochthon}” miogeoclin
S SSSSS “
‘_>500_ 027 /; A\
i,
c[nP Yreka-Trinity- UMG/BCFe
© Shoo Fly - linal rif —
- oo Fly miogeoclinal rifting S BT
= ImP subduction (inc. Pahrump-Chuar) Apache-Unkar ESesees
o) 1500_ Complex _ Be|t-PUI'CG|| | B PN i
3 Mojave )g
T [P . ; Yavapai-
rovince
o [P cbontlnente;I qp Mazatzal
() 5500~ asemen province
= A Wyoming p=<? ?T?\
o | province N0/ 2807

Dickinson, Geosphere, 2006



Dickinson, Geosphere, 2006

(a) Harcuvar Mountains
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Fig. 1. Interpretative cross sections of two metamorphic core complexes showing features common to many core
complexes: (a) the Harcuvar Mountains in Arizona [after Rehrig and Reynolds, 1980] and (b) the Whipple Mountains
in California with inferred doming removed [after Davis, 19801.

Buck, Tectonics, 1988
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Figure 2. Linear velocity
vectors along San An-

dreas fault at lat 36°N.

A: Slip along San Andreas

fault (SAF; alternating
dash-dot vector) takes up

only part of Pacific—North
America motion predicted

by global-plate-motion
model NUVEL-1 (thin solid
vector). Vector difference
between the two, termed

San Andreas discrepancy

(SAD; thick solid vector),
equals 14 2 mm/yr
toward N26° +6°W. Circle A
and ellipse indicate 95% ;
confidence limits for San _1 ] l L L l l l 0
Andreas fault slip and 40 30 20 10 0
for Pacific-North America

(PA-NA) motion. B: Vector VELOCITY WEST Iun VELOCITY WEST Inmn

sum of strike slip along yr yr

San Andreas fault and Sier-

ra Nevada-North America motion (SN-NA; dashed vector; VLBI = very long baseline interferometry) differs little from Pacific- North America motion.
Modified San Andreas discrepancy (MSAD), which equals difference between these two quantities, is 6 +2 mm/yr toward N20° +17°W. Ellipses
indicate 95% confidence limits for Sierra Nevada-North America motion and for modified San Andreas discrepancy.

yr
yTr

VELOCITY NORTH M
VELOCITY NORTH Iun

Argus and Gordon, Geology, 1991
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