~

</
3

USGS

science for a changing world

U.S. Department of the Interior

U.S. Geological Survey

Map Showing Potential Field Boundaries Plotted Over Upper Santa Cruz Basin Study Area Geology

TRUE NORTH

MAGNET NORT

APPROXIMATE MEAN
DECLINATION, 2015

.‘:“0‘006 ’m °

o ® o
i

-

Qo - -
»

0. 000009,

UNITED/STATES OF AMERI

ESTADOS UNIDOS MEXICANOS
o ®e PP
SCALE 1:24 000
1/2 0 1 MILE
1000 0 1000 2000 3000 4000 5000 6000 7000 FEET
Em=m= —_— —_— —_— ]

1 5 0 1 KILOMETER

CONTOUR INTERVAL OF 40 FEET
SUPPLEMENTARY CONTOUR INTERVAL OF 20 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

By
Mark W. Bultman and William R. Page
2016

»

%
.. 00800

0000008

ARIZONA

QUADRANGLE LOCATION

CORRELATION OF MAP UNITS

ALLUVIAL AND BASIN-FILL DEPOSITS

Qycer Qyr2 Qy2
Qy Holocene
Qyri Qy1
Qlr2 Ql2 .
Qlr Ql late Pleistocene
Qlr1 Qi
= QUATERNARY
Qmr Qm middle Pleistocene
QTu
Qo carly Pleistocene
QTa Pliocene
Unconformity
( Tnm
Disconformity
NOGALES J o ~ Miocene
FORMATION n
Unconformity
Tnp ~ TERTIARY
Tnpd

BEDROCK UNITS

A

Tghu

GROSVENOR HILLS | Tv Oligocene
VOLCANICS

Tghm

Unconformity

Tgg Paleocene

Unconformity

Kd

Unconformity  UPPER CRETACEOUS

Ks

KJu -

Unconformity

Jb
QUARTZ MONZONITE - JURASSIC
OF MOUNT BENEDICT

Jom

LIST OF MAP UNITS
[Unit colors on are lighter on the map (after Page and others, 2016) than in the Correlation of Map
Units or this List of Map Units because they have been faded back so that the superimposed data
is more visible]

ALLUVIAL AND BASIN-FILL DEPOSITS

Qycer Active river-channel deposits (latest Holocene)

Qyr2 Young river floodplain and terrace deposits (late Holocene)

Qyr1 Young river terrace deposits (Holocene)

Qy Young alluvial deposits, undivided (Holocene)

Qy2 Younger of the young alluvial deposits (late Holocene)

Qy1 Older of the young alluvial deposits (Holocene)

Qlr Young intermediate river-terrace deposits, undivided (late Pleistocene)

Qir2 Younger of the young intermediate river-terrace deposits (late Pleistocene)

Qlr1 Older of the young intermediate river-terrace deposits (late Pleistocene)
Ql Young intermediate alluvial deposits, undivided (late Pleistocene)

Ql2 Younger of the young intermediate alluvial deposits (late Pleistocene)

Qn Older of the young intermediate alluvial deposits (late Pleistocene)

Qmr Older intermediate river-terrace deposits (middle Pleistocene)

Qm Older intermediate alluvial deposits (middle Pleistocene)

Qo Old alluvial deposits (early Pleistocene)

QTa Alluvial basin fill (early Pleistocene? to Miocene)

QTu Alluvium and basin-fill deposits, undivided (Holocene to Miocene)—On cross
ections only in Page and others, 2016

Nogales Formation (Miocene)

Tn'rr'l_‘rﬁr;&) Mariposa member—Stipple pattern indicates basalt flows

Tnn Nogales Wash member
[EE Proto Canyon member—Red area indicates location of dacite dikes

Tnpd BEDROCK UNITS
Grosvenor Hills Volcanics (Oligocene)

Tghu Upper rhyodacite member
- Rhyodacite and rhyolite intrusive rocks

Tghm Middle rhyolite member

Tv Tertiary volcanic rocks, undivided (Oligocene)—On cross sections only in Page

and others, 2016.

Tgg Gringo Gulch Volcanics (Paleocene)

Kd Diorite (Upper Cretaceous)

Ks Salero Formation (Upper Cretaceous)

Quartz Monzonite of Mount Benedict (Jurassic)

Jb Biotite-hornblende quartz monzonite
Jbm Quartz monzonite
KJu Cretaceous and Jurassic rocks, undivided—On cross sections only in Page and
others, 2016.
NUMBERED LOCATIONS

[There are a number of interesting relationships that appear on this plate, and a few are described below and tied
to numerals located on the plate. These are simply a few random locations that appeared interesting to the
authors. There are many other locations that could be analyzed in a similar fashion. Map coordinates are in
Universal Transverse Mercator (UTM), zone 12.]

@ Location 1, map coordinates 503600E, 3479300N:

Here, an Earth’s total intensity magnetic field anomaly horizontal gradient magnitude
boundary (red dots) appears to connect the Grand Avenue and San Cayetano faults
(see fig. 2) across the basin based on the 1996 Patagonia acromagnetic data.
Surface data indicate that the displacement of the faults is in opposite directions,
that is, down to the west on the Grand Avenue fault and down to the east on the
San Cayetano fault. Also, the Grand Avenue fault has much more offset in this
region than the San Cayetano fault, approximately 0.5 km compared to 0.1 km.
This geophysical boundary may reflect a splay of the Grand Avenue fault or
simply indicate the northern extent of map unit Jb (table 1). Also, moving south
from location 1, the acromagnetic horizontal gradient maximum hugs the range
front right along the Grand Avenue fault then moves west of where the concealed
fault is thought to exist near the surface. The subsurface expression of this range
front fault may move basinward here, or a piece of map unit Jb may exist to the
west of the fault here.

@@ Location 2, map coordinates S03000E, 3470100N;
Location 2a, map coordinates S06000E 3473800N:

Farther south along the Grand Avenue fault from location 1, the Earth’s magnetic
field horizontal gradient magnitude boundary may show a westward splay of the
fault that merges with a nearly north-south complete Bouguer anomaly horizontal
gradient magnitude boundary (blue dots). The gravity data may depict a deeper
part of this range front fault (the Grand Avenue fault) lying west of the main
fault. The range front fault is clearly seen as both gravity and magnetic potential
field boundaries in the basin fill further south where both of these features turn
east near location 2a.

@ Location 3, map coordinates 502000E, 3472900N:

Here, an Earth’s magnetic field horizontal gradient magnitude boundary
aeromagnetic horizontal gradient ridge is aligned with an inferred fault along an
unnamed canyon that runs along N. Al Harrison Road in the city of Nogales, Ariz.
In addition, several other similar alignments can be seen in this area

Location 4, map coordinates 502100E, 3473000N:
At this location, an Earth’s magnetic field horizontal gradient magnitude boundary
runs parallel to a mapped inferred fault about 0.3 km west of location 4.

Location 5, map coordinates S10000E, 3477600N:

An Earth’s magnetic field horizontal gradient magnitude boundary runs just to the
south of this location and trends along a north-east trending concealed fault.
Potential splays of this fault may exist along Earth’s magnetic field horizontal
gradient magnitude boundaries just to the north and south of this location.

@ Location 6, map coordinates S08500E, 3476300N;
Location 6a, map coordinates S06000E, 3478300N:

The Mt. Benedict fault (see fig. 2) can be seen as a complete Bouguer anomaly
horizontal gradient magnitude boundary in this location. About 1 km to the north
of this location the geophysical boundary moves to the northeast of the mapped
fault and may show that the predominant range front fault is associated with this
feature (or the Earth’s total intensity magnetic field anomaly horizontal gradient
magnitude boundary just to the west, see location 7 below) especially considering
that bedrock (map unit Ks) appears east of the mapped surface location of the Mt.
Benedict fault which follows the Santa Cruz River. Also, a complete Bouguer
anomaly horizontal gradient magnitude boundary demarks the southern boundary
of the Mt. Benedict Jurassic igneous rocks (map units Jb and Jbm) at location 6a.

@ Location 7, map coordinates 505900E, 3478300N:
Here, an Earth’s magnetic field horizontal gradient magnitude boundary is strongly
correlated with the mapped fault (the Mt. Benedict fault) that forms the east side
of the graben in which the Santa Cruz River runs.

Location 8, map coordinates 510200E, 3483200N:

Two northeast trending Earth’s magnetic field horizontal gradient magnitude
boundaries may be edges of buried volcanic rocks or structural features. The
feature to the south of location 8 seems to control the path of Sonoita Creek in
this area.

@ Location 9, map coordinates 503400E, 3483800N:

North and east-trending Earth’s magnetic field horizontal gradient magnitude
boundaries lie parallel and close to the San Cayetano fault and may show other
faults in this structurally complex region.
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EXPLANATION

Complete Bouguer anomaly horizontal gradient magnitude boundaries

o0

Complete Bouguer anomaly analytic signal boundaries

@ Earth’s total intensity magnetic field anomaly horizontal gradient magnitude
boundaries

@ Earth’s total intensity magnetic field anomaly analytic signal boundaries
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Figure 1. Map showing location of upper Santa Cruz basin study area (Rio Rico and Nogales, Arizona 1:24,000-scale
quadrangles outlined in red). Map shows the generalized geology as well as major physiographic and hydrologic
features in the region. Black squares are town locations. Inset map in upper right shows location of upper Santa Cruz
River basin with boundary in red, Santa Cruz River (SCR) in blue, and the location of Rio Rico and Nogales
quadrangles outlined in red and shaded in yellow (after Page and others, 2016).
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Figure 2. Map of upper Santa Cruz Basin study area (Rio Rico and Nogales, Arizona
1:24,000-scale quadrangles) showing major geologic, physiographic, and hydrologic features. Black
squares are town locations and black ball and bar symbols indicate the downthrown side of normal
faults (after Page and others, 2016).
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