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Introduction 
 
T he Dragoon 7 ½' Q uad rangle is loc ated  mid way between the towns of Benson and  W illc ox in Coc hise County, 
southeastern Arizona, and  is traversed  by Interstate Highway 10. T he quad rangle enc ompasses the eastern and  southern 
parts of the L ittle Dragoon M ountains and  the flanking pied mont, as well as the northern G unnison Hills and  a small 
portion of the northwestern Dragoon M ountains. A d rainage d ivid e extend s northwestward  from the Dragoon M ountains 
and  Dragoon Pass, near the southern ed ge of the map, through the c rest of the eastern L ittle Dragoon M ountains and  
thenc e northeastward  off the map area to the W inc hester M ountains. T he watershed  that inc lud es W alnut W ash and  Big 
Draw d rains eastward  to W illc ox Playa in S ulphur S prings Valley, whereas Dragoon W ash, T exas Canyon, S heep Basin, 
and  small c anyons in the northwest c orner of the map area d rain westward  toward  the S an Ped ro R iver. G eologic 
mapping was d one und er the joint S tate-Fed eral S T AT E M AP program, as spec ified  in the N ational G eologic M apping Ac t 
of 1992, and  was jointly fund ed  by the Arizona G eologic al S urvey and  the U.S . G eologic al S urvey und er S T AT E M AP 
assistanc e award  #G 16AC00294. M apping was c ompiled  d igitally using E S R I Arc G IS  software. 
 
 
Surficial Geology 
 
T he surficial geologic units in the Dragoon 7 ½’ Q uad rangle c onsist of very high-stand ing relic t alluvial fan d eposits, 
broad ly d issec ted  and  well-round ed  basin fill alluvium grassland s, inset alluvial terrac es, and  riparian c anyons near the 
mountain front. In the mid d le and  d istal pied mont d eposits inc lud e wid espread  suc c essions of high-stand ing and  well-
armored  Pleistoc ene alluvium, unc onsolid ated  d istal Holoc ene terrac e and  c hannel d eposits, and  wid e low-energy valley 
bottoms d ominated  by sheetflow and  aggrad ational proc esses. S urficial geologic units were mapped  using field  
observations, interpretation of d igital aerial imagery, and  d igital elevation mod els (DE M s). R elative ages of alluvial 
d eposits were estimated  using c harac teristic s of c last weathering, soil d evelopment, c arbonate ac c umulation, and  position 
in the land sc ape (G ile et al., 1981; M ac hette, 1985; Bull, 1991; Birkland , 1999). S oil d evelopment and  c arbonate 
ac c umulation begin onc e a d eposit is isolated  from ac tive alluvial proc esses. As a result, the d egree of soil d evelopment 
and  c arbonate ac c umulation are one of the c riteria used  to id entify the approximate ages of surficial units. 
 
Younger alluvial d eposits have little to no soil d evelopment, retain the original grey or brown c olor of the alluvial sed iment, 
and  no c arbonate ac c umulation. Clasts in these d eposits have no weathering rind s or surfac e patinas and  thus appear 
brighter and  fresher than old er c lasts. Young alluvial surfac es often retain original d epositional c harac teristic s suc h as 
bars and  swales. Conversely, old er alluvial d eposits have better d eveloped  soils that appear orange or red  in c olor, with 
soil horizons reflec ting c lay and  c arbonate ac c umulations. Clasts on old er alluvial d eposits often exhibit d arkened  
weathering rind s or roc k varnish, and  thus appear d arker on the ground  and  in aerial photographs. Preserved  alluvial 
surfac es may be smooth and  flat (Q i3), bec oming more round ed  and  c oarser with age (Q i2). T he old est alluvial surfac es 
(Q i1) are often erod ed , well-round ed  rid ges with d egrad ed  soil preservation and  c arbonate horizon exposed . T hese 
surfac es appear white on aerial photos d ue to wid espread  exposure of the c arbonate horizon. Alluvial d eposits sourc ed  
from limestone and  c arbonate-ric h parent material exhibit very strong c arbonate ac c umulation and  are very resistant to 
erosion. Alluvial d eposits sourc ed  from granitic parent material exhibit very red , c lay-ric h surfac es with mature B horizons 
and  c lay-c oated  c lasts. E xposures of well-c emented  old er alluvium are present along ac tive c hannels and  within younger, 
unc onsolid ated  alluvium in the mid d le and  d istal pied mont. Basin fill alluvium is present and  intermittently exposed  
beneath all younger alluvial d eposits throughout the mapping area ind ic ating burial of old er alluvium is relatively shallow. 
Holoc ene alluvium along mod ern washes and  arroyos is often inset below old er d eposits by several meters and  c onfined  
to relatively narrow expanses within old er alluvium. W ithin the mod ern incised  c hannel bottom, young terrac es are prone 
to flood ing. 
 
 
Bedrock Geology 
 
T he Dragoon quad rangle is und erlain by roc ks ranging in age from Paleoproterozoic to Paleogene.  T here are exc ellent 
exposures of a major nonc onformity between the Paleoproterozoic Pinal sc hist and  M esoproterozoic sed imentary strata of 
the Apac he G roup.  T hese are overlain by a thic k and  generally well-exposed  Paleozoic sed imentary sec tion d ominated  
by c arbonate roc ks, with signific ant d isc onformities below the basal M id d le Cambrian sand stone of the Bolsa Q uartzite 
and  below the Devonian M artin Formation.  In the G unnison Hills, a nearly c omplete sec tion of pristine fossiliferous 
c arbonate and  subord inate silicic lastic roc ks of M ississippian through Permian age is well-exposed .  T hey are overlain 

unc onformably by a small remnant of Upper T riassic  or Jurassic  volc anic lastic roc ks, and  the latest Jurassic  to L ower 
Cretac eous G lanc e Conglomerate lies unc onformably on a surfac e c arved  into these and  upper Permian units.   
 
T he T exas Canyon Q uartz M onzonite is an E oc ene pluton that intrud es M esozoic and  old er roc ks and  forms d istinc tive 
outc rops that d isplay d ramatic spheroid al weathering.  Carbonate and  silicic lastic roc ks near the pluton have been 
c ontac t-metamorphosed  to marble, hornfels, sc hist, and  skarn.  S karn in the Abrigo Formation hosts c opper-zinc 
mineralization that was mined  at several und erground  workings beginning in the 1880s, and  that beginning in the 1970s 
was exploited  in pits and  open c uts at the c urrently inac tive Johnson Camp mine.  Alteration zones in the T exas Canyon 
pluton (unit T ga) are assoc iated  with tungsten-bearing quartz veins that have been mined  in several small workings.  
L ead -silver veins in the G unnison Hills also have been the foc us of small mining operations. 
 
T he struc tural geology exhibits manifestations of Paleoproterozoic, L aramid e (L ate Cretac eous to Paleogene), and  
younger Cenozoic d eformation.  T he Pinal sc hist d isplays tec tonic fabric s that are variably d eveloped  and  that pred ate 
d eposition of M esoproterozoic roc ks.  In the northernmost exposures, bed d ing is well-preserved  in Pinal metasand stone, 
with a nearly parallel sc histosity d eveloped  in interc alated  pelitic units that c ommonly form the upper parts of grad ed  bed s.  
A southward  inc rease in the d evelopment of sc histosity to some extent c oinc id es with a general inc rease in the pelitic 
c omponent of the roc ks.  S outh of the rid ge between M ae W est Peaks and  L ime Peak, sc histosity is ubiquitous.  In some 
plac es the d ominant sc histosity is a sec ond -generation fabric (S 2); bed d ing and  a parallel first-generation foliation 
(c omposite S 0-S 1 fabric ) loc ally lie oblique to the S 2 sc histosity and  loc ally form rootless, tight to isoc linal fold s, but 
otherwise S 0-S 1 has been transposed  into parallelism with S 2 sc histosity.  T he transition from metasand stone units with 
well-preserved  bed d ing to more strongly d eformed  sc hist was interpreted  by S wift (1987) as a thrust fault, and  the 
generally more-d eformed  roc ks to the south as representing remains of a subd uc tion c omplex with mélange and  lenses of 
broken formation thrust northward  over c oherent strata.  T hese lithotec tonic units were mapped  by S wift (1987) and  
further d esc ribed  by S wift and  Forc e (2001).  T he present mapping effort d id  not find  c onc lusive evid enc e to either c onfirm 
or refute this interpretation, and  the Pinal sc hist has not been subd ivid ed  here. 
 
M esoproterozoic through Cretac eous roc ks have been d eformed  by L aramid e-aged  open fold s.  T he foliation in the Pinal 
sc hist, whic h generally d ips steeply, is broad ly fold ed  possibly as a result of this same d eformation.  In the Dragoon 
M ountains and  the southern foothills of the L ittle Dragoon M ountains, the roc ks have been imbric ated  by N E -verging 
thrust faults and  high-angle faults involving roc ks as old  as Paleoproterozoic and  as young as Cretac eous.  Among these 
struc tures are a major thrust west of W alker Canyon that plac ed  Pinal sc hist over L ower Cretac eous Bisbee G roup, and  
thrusts in the northern Dragoons that have d uplic ated  parts of the Paleozoic sec tion.  In c ontrast, roc ks of the higher 
elevations of the L ittle Dragoons generally form a gently E -d ipping homoc line d eformed  by broad  fold s that plunge gently 
to mod erately N E  and  have nearly vertic al axial planes.  S trata in the G unnison Hills also form a N E -d ipping homoc line. 
 
T he c ontac t between the Bisbee G roup and  Paleozoic roc ks in W alker Canyon was interpreted  by Cooper and  S ilver 
(1964) as a S W -d ipping, N E -verging thrust, with the Bisbee thrust over N E -facing Horquilla L imestone.  For the most part, 
the Paleozoic roc ks and  the Bisbee (unit Kb2) d ip steeply N E  near the c ontac t.  T he present mapping suggests that the 
Horquilla grad es southwestward  into the E arp Formation, implying that those strata fac e S W  and  are therefore overturned .  
Contac t metamorphism related  to emplac ement of the T exas Canyon Q uartz M onzonite obliterated  many textures in pre-
E oc ene roc ks in this area and  rend ered  the c ontac t between the Bisbee and  the E arp somewhat c ryptic.  T he c ontac t may 
simply be the pre-Bisbee unc onformity.  However, unit Kb2 d isplays a relic t d uc tile shape fabric  parallel to layering, 
suggesting that the c ontac t zone was mod ified  and  perhaps attenuated  by d uc tile shear before being strongly overprinted  
by c ontac t metamorphism.  S hearing must have oc c urred  in the Cretac eous or Paleoc ene, c onstrained  by the age of the 
Bisbee and  the post-tec tonic T exas Canyon Q uartz M onzonite; the kinematic s of shear have yet to be d etermined .  
N ortheast of W alker Canyon the Horquilla and  E arp formations are exposed  in two large N E -fac ing panels, and  perhaps 
other smaller panels, d isrupted  by faults that are interpreted  here as S W -verging L aramid e bac kthrusts and  high-angle 
normal faults.  Paleozoic roc ks near the Centurion mine again fac e S W  and  have been imbric ated  by N E -verging thrusts. 
 
At M ae W est Peaks on the c rest of the L ittle Dragoons the M esoproterozoic and  Paleozoic sec tion is d isrupted  by low-
angle faults, or a c ombination of low- and  mod erate-angle faults.  T hey have c ut out sec tion, resulting in imbric ated  
Paleozoic units and  juxtaposition of M ississippian c arbonate plus slivers of Cambrian and  Devonian roc ks on Pioneer 
S hale and  Pinal sc hist.  T his struc ture was interpreted  as a fan of L aramid e thrusts by Cooper and  S ilver (1964) and  as a 
low-angle normal fault by Dic kinson (1984).  T he latter is more c onsistent with the observed  stratigraphic omission and  
thin-skinned  nature of the faults, whic h appear to be restric ted  to, or at least foc used  in, the suprac rustal roc ks.   
 
High-angle faults of at least two sets c ut all of the aforementioned  struc tures.  N orth-striking normal faults c ommonly form 
west-sid e-d own half grabens and  some terminate against westerly striking faults.  A northerly striking range-bound ing fault 
along the west sid e of the G unnison Hills is one of the youngest Cenozoic struc tures in the area. 
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Apache Group

Pinal Assemblage

Other units

Bolsa Quartzite - M ed ium- to thic k-bed d ed , mostly planar-laminated , white to light gray quartz arenite weathered  white to loc ally
light brown.  Hematitic  layers loc ally ac c entuate planar lamination and  trough c rossbed d ing, especially near the base of the unit.
T rac e fossils of worm burrows are c ommon on upper bed  surfac es.  T he sand stone is med ium-grained , well-sorted , and
subround ed .  T he base of the unit loc ally exhibits a thin brec c ia layer c ontaining subangular pebbles of arkose d erived  from the
und erlying Dripping S pring Q uartzite.  T he Bolsa Q uartzite grad es into the overlying Abrigo Formation through an interval in
whic h white quartz arenite is interbed d ed  with c alc areous brown-weathered  sand stone, shaly sand stone, and  light-brown shale.

_b

Dripping Spring Quartzite - Arkosic  arenite, med ium- to fine-grained , mod erately to well-sorted , subround ed  to subangular,
bright orange-pink to grayish orange-pink, weathered  light orange to light orange-brown.  T he sand stone forms thic k bed s
with internal layering (planar lamination) marked  by c olor variations reflec ting variations in feld spar c ontent and  grain size. 
L ayers of c onglomerate up to 2 m thic k oc c ur at the base of the unit (the Barnes Conglomerate).  T he c onglomerate is
framework-supported , c omposed  of well-round ed  pebbles and  c obbles up to 10 c m of vein quartz, c hert, and  a few of
jasper, in a med ium- to c oarse-grained  sand y matrix.  W here metamorphosed  near the Johnson Camp mine, the feld spar in
the sand stone is white and  the roc k lac ks its d istinc tive orange-pink c olor.

Yd

Pioneer Shale - S and stone interbed d ed  with purple siltstone and  purple to light-olive-green mud stone.  T he lower part of the
formation has thic k- to med ium-bed d ed  intervals of white to light-gray, med ium-grained , quartz-ric h sand stone with trough
and  small-ripple c rossbed d ing.  S and stones higher in the sec tion are thin- to med ium-bed d ed  and  med ium-grained  to very
fine-grained .  T hey range from d ark purple to light purple-gray to maroon on fresh surfac es and  are weathered  various
shad es of purple, light purple-gray, olive-brown, and  light brown.  T hey c ommonly d isplay planar lamination d efined  by
alternate purple, gray, and  white laminae, and  are interbed d ed  with siltstone and  shaly mud stone.  T he base of the unit is
marked  by c onglomerate 10-35 c m thic k (the S c anlan Conglomerate), whic h unc onformably overlies the Pinal sc hist.  T he
c onglomerate is framework-supported , c omposed  of subround ed  to subangular pebbles and  c obbles of white vein quartz
and  pink to purple quartzite and  a few red  c hert pebbles in a med ium-grained  sand y matrix.

Yp

Granodiorite - M ed ium-grained  gray granod iorite c omposed  of 40% plagioc lase (albite), 30% quartz, 15% K-feld spar, and  15%
c ombined  fine-grained  biotite, musc ovite, magnetite, apatite, epid ote, and  c hlorite (Cooper and  S ilver, 1964).  T he roc k has a
rec rystallized  texture and  is weakly foliated  parallel to sc histosity in the host Pinal sc hist.

Xg

Metarhyolite - G ray metarhyolite porphyry c ontaining approximately 10% phenoc rysts 1-4 mm of quartz and  albite
plagioc lase in an aphanitic ground mass c omposed  of feld spar, quartz, and  sericite with minor biotite and  c hlorite.  Forms
lenses within Pinal sc hist (unit Xp).  N ear c ontac ts with the sc hist this roc k is foliated  and  rec rystallized .  T he d istribution and
d esc ription of this unit is ad apted  from Cooper and  S ilver (1964).

Xr

Greenstone - Greenstone and  c hlorite sc hist, fine-grained , massive to variably foliated .  Cooper and  S ilver (1964) d esc ribed
the massive variety as c omposed  mainly of amphibole (45-70%) with subord inate c hlorite, epid ote, and  plagioc lase. 
Aggregates 1 mm ac ross of fine-grained  amphibole appear to be pseud omorphs after another mineral (probably pyroxene). 
M assive greenstone c ommonly grad es to c hlorite sc hist, espec ially near c ontac ts with sericitic  sc hist of unit Xp.  In some
plac es, however, greenstone c ontaining amphibole aggregates appears to have intrud ed  sc hist that lac ks those aggregates.
S wift and  Forc e (2001) interpreted  this unit as c omprising metamorphosed  d iabase d ikes and  sills and  basalt pillow lavas,
based  on c omparison with sec tions of Pinal sc hist in the Dragoon M ountains.

Xm

Pinal schist and metawacke - Q uartz-seric ite sc hist interlayered  with feld spathic to mic ac eous metasand stone (metawac ke).
T he metasand stone is med ium- to fine-grained  and  poorly to mod erately sorted , is sc histose where it c ontains abund ant
seric ite and  is flaggy to massive where there is less sericite.  Fine- to c oarse-grained  subround ed  quartz grains are
prominent, whereas white feld spar and  seric ite have less-d istinc t grain bound aries when viewed  with a hand  lens.  In the
northwest c orner of the map area, intervals d ominated  by thin- to med ium-bed d ed  metasand stone c ommonly exhibit grad ed
bed d ing, with sc attered  c oarse to very c oarse sand  grains near the bases of bed s c ontrasting sharply with pelitic tops. 
S outh of M ae W est Peaks, pelitic  to semipelitic sc hist is pred ominant and  metasand stone bed s are mostly 15 c m thic k or
less, loc ally forming lenses or boud ins.  S ome intervals of sc hist have layers 1-5 c m thic k of fine-grained  quartzite, and  thin
quartz veins are c ommon.
   In the transition from north to south into more pervasively sc histose roc ks, quartz-seric ite sc hist envelops lenses of
und eformed  metawac ke that d efine a steeply plunging elongation lineation.  Although these appear to be boud ins of
resistant metawac ke in relatively highly strained  pelite-d ominated  intervals, similar struc tures were interpreted  by S wift
(1987) as pre-metamorphic phac oid s in mélange.

Xp

Disturbed - Heavily d isturbed  or altered  ground  associated  with mine d umps and  leac h pad s, highways, exc avation, and
munic ipal d evelopment. Original geologic features are c onc ealed  or obsc ured .d

Colluvium and talus - Poorly sorted , angular to subangular, weakly to massively bed d ed , loc ally d erived  hillslope d eposits.
In some areas may inc lud e grus d erived  from d eeply weathered  granite.Qtc

Diabase - Fine- to med ium-grained  altered  d iabase, forms a wid espread  sill, and  in some plac es a pair of sills, intrud ing the
c ontac t between the Pioneer S hale (unit Yp) and  Barnes Conglomerate (base of unit Yd ).  Zirc ons from the sill have yield ed  a
minimum age of 1100 +/- 15 M a based  on the 207Pb/206Pb isotopic  ratio (S ilver, 1978).

Ydb

Naco Group

Earp Formation - A mixed  unit c omprising approximately equal proportions of c arbonate and  silicic lastic  roc ks.  L ed ges of
gray limestone in the lower part alternate with intervals of poorly exposed  sand stone and  shale littered  with abund ant
sand stone float.  T he sand stone is fine- to very-fine-grained , weathered  light orange-brown to light brown, and  is light gray
on fresh surfac es.  T he mid d le part of the formation is c harac terized  by notably multic olored  limestone and  d olostone led ges
and  rec essive intervals of poorly exposed  sand stone and  shale.  L imestone and  d olomitic limestone are generally
weathered  light gray to light tan, while d olostone bed s are c ommonly weathered  yellow or orange.  T he c arbonate roc ks are
typic ally light pink to light pinkish-gray on fresh surfac es.  T hey are med ium- to thic k-bed d ed , and  some bed s exhibit internal
lamination in their upper parts.
   A d istinc tive c onglomerate interval marks the base of the upper member of the E arp Formation.  On the eastern slope of
the G unnison Hills the c onglomerate is 2-3 m thic k, framework-supported , c omposed  of flat pebbles and  c obbles of
limestone and  very-fine- to fine-grained  sand stone along with round ed  pebbles of c hert, and  is overlain by light-brown,
med ium-grained , c alc areous sand stone 1 m thic k with small-ripple c rossbed d ing.  In another fault bloc k on the northwest
sid e of the hills, the c onglomerate is a few m thic k and  c onsists of a lower layer c ontaining round ed  to well-round ed  small
c hert pebbles and  an upper layer c ontaining flat c arbonate pebbles and  small c obbles; both layers are
framework-supported .  T he c onglomerate is overlain by a suc c ession of med ium- to thic k-bed d ed , led ge-forming, d ark-gray
limestone weathered  med ium to d ark gray to brown-gray, interbed d ed  with med ium- to thin-bed d ed , planar-laminated ,
fine-grained , pink to grayish-pink quartz sand stone weathered  light orange to light orange-brown, and  a few tan-weathered
d olostone bed s that are loc ally sand y and  loc ally d isplay faint small-ripple c rossbed d ing.
   In the W alker Canyon area west of Dragoon, the silicic lastic  c omponents of the E arp Formation have generally been
metamorphosed  to light-green or orange-pink hornfels and  the limestone has been metamorphosed  to fine-grained  marble.

P*e

Colina Limestone - M ed ium- to thic k-bed d ed , d ark-gray, mic ritic limestone, weathered  d ark to med ium gray and
c harac terized  by tabular bed s and  sc arc ity of silicic lastic layers.  In the lower and  upper parts there are a few bed s of
fine-grained  quartz sand stone, gray on fresh surfac es and  weathered  d ark orange-brown.  In the upper part there are also
bed s of light-tan to light-orange d olostone and , in some sec tions, d ark- to med ium-gray limestone near the top d isplays
light-brown-weathered  d olostone layers 2 c m thic k and  patc hy d isc ord ant d olomitization.  T he upper interval of mixed
lithology likely c orrelates with the "E pitaph d olomite" of G illuly et al. (1954).  L imestone of the Colina c ontains prominent
fossil gastropod s, and  ec hinoid  spines up to 2 c m long are c ommon in the upper interval of mixed  lithology.

Pc

Sherrer Formation - Q uartz sand stone and  subord inate c arbonate.  T he lower part c onsists of med ium- to thin-bed d ed
sand stone (quartz arenite), with some shaly intervals and  a few bed s of d olostone.  T he sand stone is white to pink,
weathered  light orange-pink, and  is c omposed  of fine-grained , well-sorted , round ed  to well-round ed  quartz grains c emented
by quartz.  Dolostone is pinkish-gray, weathered  light gray to light tan-gray, and  forms led ges up to 2 m thic k. T he upper part
of the formation is marked  by an interval of med ium-bed d ed , light- to med ium-gray-weathered , mic ritic  d olostone and
d olomitic limestone up to 50 m thic k, overlain by more med ium-bed d ed , planar-laminated  quartz arenite.  E c hinoid  spines
are c ommon in the d olostone and  limestone.

Ps

Concha Limestone - Dark- to light-gray, thic k- to med ium-bed d ed  limestone c ontaining abund ant c hert nod ules.  T he unit is
loc ally d olomitic in the basal few meters and  is pink to light gray.  L imestone above that generally bec omes d arker gray
up-sec tion, with orange-weathered  c hert nod ules stand ing out in high relief.  T he c hert nod ules are mostly 10-20 c m ac ross
although some have c oalesc ed  to form masses >1 m ac ross.  S ome bed s c ontain prominent large brac hiopod s.

Pch

Horquilla Limestone - L ed ges of thic k- to med ium-bed d ed  limestone alternating with rec essive intervals of light-tan to light
orange-brown shale, very-fine-grained  shaly sand stone, and  thinly interbed d ed  shale and  limestone.  In the basal part of the
sec tion in the G unnison Hills, limestone is med ium to d ark gray and  the shale is light green, in c ontrast to the pink limestone
and  red -brown shale of the und erlying Blac k Princ e L imestone.  Above that, limestone forms led ges 1-3 m thic k with
intervening slopes that are mostly c overed  exc ept for loc al outc rops of shale and  sand stone.  T he limestone is light to
med ium gray, c ommonly c herty, and  is mostly lime mud stone with pac kstone and  wac kestone intervals c ontaining c rinoid ,
fusilinid , brac hiopod , and  rugose c oral remains.  T here are a few bed s of c alc arenite and  intrac last pac kstone, and  an
interval in the upper part of the formation c ontains horizons of well-preserved  tabulate c oral (Syringopora) c olonies.  T hic k
bed s of limestone in the upper part of the unit c ontain nod ules and  lenses of c hert.  N ear the top, c arbonate-d ominated
intervals several meters thic k alternate with silicic lastic -d ominated  intervals; the c ontac t with the overlying E arp Formation is
grad ational.
   W est of Dragoon near W alker Canyon, the Horquilla has been metamorphosed  to marble ribbed  with resistant silic eous
laminations, interlayered  with intervals up to 1 m thic k of silic eous hornfels with rec essive thin c arbonate layers.  T he marble
is mostly weathered  white to light gray, loc ally light tan or pink.

*h

Martin Formation - Dolostone and  sand y d olostone with subord inate sand stone and  shale.  T he lower part of the formation
c onsists of light-tan, med ium-bed d ed  d olostone at the base, overlain suc c essively by gray d olostone and  orange-brown
sand stone with poorly d efined  bed d ing.  T he mid d le part is med ium- to thin-bed d ed  sand y d olostone and  d olomitic  sand stone,
weathered  tan to d ark brown, interbed d ed  loc ally with pink shale.  T he upper part of the formation c onsists of med ium- to
thic k-bed d ed  d olostone led ges.  T he d olostone is med ium to d ark gray to grayish-pink, is weathered  tan to light brown to gray,
and  loc ally c ontains small silic eous geod es.  S ome bed s are laminated  internally.  T he top of the formation is marked  by an
interval several meters thic k of light brown, fine-grained , shaly sand stone and  pink shale.
   N ear the Johnson Camp mine, d olostone of the M artin has been metamorphosed  to a hard , white, c alc silic ate roc k (tac tite),
and  the upper shale has been c onverted  to hard  brown hornfels.

Dm

Escabrosa Limestone - L ight-gray, thic k-bed d ed  limestone and  subord inate d olostone, forming resistant led ges and  c liffs and
the highest peaks in the L ittle Dragoon M ountains, and  also forming the lower western slopes of the G unnison Hills.  T he basal
part c onsists of med ium- to thic k-bed d ed  led ges of med ium-gray d olostone, weathered  tan to light brown to gray.  T his gives
way up-sec tion to mainly light gray, thic k-bed d ed  limestone, with lesser d olostone and  a few med ium-bed d ed  intervals.  Bed s
loc ally exhibit internal lamination d efined  by grain-size variation, inc lud ing intervals of c rinoid  pac kstone or wac kestone
interlayered  with c arbonate mud stone.  T he upper part of the unit is thic k-bed d ed  to massive, light gray to white limestone
c ontaining abund ant c hert nod ules, inc lud ing lenses 10-20 c m thic k and  several meters in lateral extent.  M uc h of the upper part
is sparry c rinoid  pac kstone, and  a few intervals c ontain horn c orals.

Me

Black Prince Limestone - L imestone and  subord inate shale.  A [d istinc tive] basal unit 7-8 m thic k c onsists of shaly red -brown
mud stone c ontaining c hert lenses up to 15 c m thic k, c apped  by thin-bed d ed  limestone with shale partings.  T his is overlain by
light-gray to pink thic k-bed d ed  limestone, c rinoid al and  c herty in the lower part, bec oming pink up-sec tion with layers up to 25
c m thic k of green to brown shale and  intervals up to 3 m thic k of solution-brec c iated  limestone in red -brown mud stone matrix.

*Mb

Abrigo Formation - T hin-bed d ed  limestone, c alc areous and  d olomitic sand stone, sand y d olostone, and  shale.  T he lower part of
the formation c onsists mostly of thinly interbed d ed  light-green to yellow-green shale and  fine- to med ium-grained , pink,
brown-weathered  sand stone.  T here are a few interbed s of light-brown sand y d olostone, gray to tan limestone (some with silty
laminations), and  intraformational c onglomerate.  T he mid d le part is d ominated  by thin-bed d ed  gray limestone with d istinc tive,
wavy, brown-weathered  silty laminations.  T his limestone interval is overlain by light-gray to light-tan, sand y, c rossbed d ed
limestone thinly interbed d ed  with red -brown-weathered  c alc areous sand stone, with intraformational flat-pebble c onglomerate
and  thin shale intervals bec oming abund ant up-sec tion.  T he upper part of the Abrigo is marked  by a unit of thin- to
med ium-bed d ed  d olomitic  sand stone and  sand y d olostone with a few thin shale partings.  A quartz sand stone unit up to 2 m
thic k is overlain by another interval of d olomitic  sand stone and  sand y d olostone.  N ear the top there is a d istinc tive unit of
light-gray to tan laminated  d olostone, in part c rossbed d ed , with sand y laminations that c ontain c oarse quartz sand  grains and
granules.  T he top of the formation is marked  by a led ge of quartz sand stone 3-4 m thic k.
   T he Abrigo Formation exhibits strong c ontac t metamorphism near the T exas Canyon Q uartz M onzonite and  is host to Cu-Zn
mineralization at the Johnson Camp mine.  T he metamorphic  roc ks inc lud e fine-grained  marble with thin c alc silic ate layers,
thin-bed d ed  c alc silic ate hornfels, and  skarn c ontaining loc ally abund ant sulfid es.  Cooper and  S ilver (1964) noted  that the
metamorphic  effec ts inc lud e: c onversion of the lower shale to biotite hornfels; not muc h c hange of the mid d le limestone exc ept
at high grad e of metamorphism, where it has bec ome garnetite; replac ement of intervals of sand y limestone and  c alc areous
sand stone by garnetite even at lower grad e; c onversion of the upper sand y d olostone to d iopsid e- or tremolite-bearing
c alc silic ate roc k ("white tac tite"); and  c onversion of the laminated  d olostone near the top to marble with serpentine
pseud omorphs after olivine.

_a

Walnut Gap Formation - Volc anic lastic  sand stone and  ash-fall tuff.  T hese roc ks are red -brown to purple, thin- to
med ium-bed d ed , very fine- to very c oarse-grained , and  generally poorly sorted  with pebbles and  granules in many layers. 
S ome bed s of lithic -feld spathic sand stone are med ium-grained  and  mod erately or well- sorted .  T he sand -sized  frac tion inc lud es
25-50% subangular feld spar (plagioc lase), <10-15% subround ed  quartz, a few perc ent biotite flakes, and  lithic s.  Chert
pebbles are c ommon in the lower part of the sec tion, but the most c ommon pebbles and  granules are red -brown d ac itic
volc anic s with phenoc rysts of feld spar, biotite, and  trac e quartz (up to 10% c ombined ).  Others inc lud e light-gray and esite with
15% altered  hornblend e phenoc rysts.  T uff bed s are c ompositionally similar to the sand stone but the feld spar grains are angular
and  broken and  the grains are supported  in red -brown matrix.  W hite pumic e lapilli c ontaining biotite and  feld spar phenoc rysts
are present in some layers.

J^w

Bedrock Units

Bisbee Group

Piedmont alluvium
Active stream channel deposits - Q yc  d eposits are c omposed  of unc onsolid ated , very poorly sorted  sand  to c obbles in lightly
vegetated  pied mont c hannels. Channels may be flat-bottomed  or exhibit bar and  swale mic rotopography with bars c omposed  of
c oarser sed iments. Q yc d eposits are generally d evoid  of vegetation and  exhibit no soil d evelopment although small shrubs and
grasses may be found  on slightly elevated  in-c hannel bars. Q yc  d eposits are lined  by c ottonwood  and  oak in near mountain
reac hes and  mesquite, ac ac ia, c reosote, and  d esert broom farther from the mountain front. Q yc d eposits c ommonly bec ome
submerged  d uring mod erate to extreme flow c ond itions and  c an be subjec t to d eep, high veloc ity flow and  lateral bank erosion.
Channels are generally inc ised  .25 - 1.5 m (1 - 5 ft) below ad jac ent Holoc ene alluvium and  may be inc ised  into ad jac ent
Pleistoc ene alluvium by 2 m (6.5 ft) or more.

Qyc

Low swales, tributary drainages, and weakly incised channels - Pied mont alluvium loc ated  along ac tive d rainages inc lud ing
small c hannels, ad jac ent low terrac es, or flood plain areas. Q y3 d eposits are c omposed  of unc onsolid ated , unvarnished  sand ,
gravel, and  silt d eposits. Q y3 d eposits may also exhibit signific ant c obble and  bould er ac c umulations reworked  from ad jac ent
Q y2 and  Q y1 terrac es and  splay d eposits. Q y3 d rainages are often wid er, lower energy, and  more heavily vegetated  than the
Q yc  c hannels they d rain into. In upper pied mont areas Q y3 inc lud es ac tive stream c hannels where Q yc c annot be broken out at
the map sc ale. S oil d evelopment is generally absent or inc ipient on Q y3 d eposits whic h exhibit pale buff to light brown (10 YR )
surfac e c oloration.

Qy3

Sheetflood deposits and swales, reworked basin fill deposits - L aterally extensive, unc onsolid ated  fine-grained  alluvium in valley
bottoms and  mantling the lower parts of ad jac ent slopes on erod ed  basin fill (T sy) d eposits. T hese sed iments are light brown to
light tan to white in c olor and  c onsist of sand , silt, c lay, and  gravel. Oc c asionally weakly c hannelized  flow oc c urs but minor
grad ient c hanges or vegetation c ause aggrad ation that lead s again to sheetflow or infiltration. In valley bottoms, these d eposits
are primarily silt and  sand  bed s with a small c omponent of thin and  d isc ontinuous gravel bed s. W eakly d eveloped  buried  soils
are c ommon. On the toes of slopes, sand y to pebbly c alcium c arbonate aggregate nod ules are c ommon. S urfac e soil
d evelopment is weak.

Qys

Broad drainages and piedmont terrace deposits - Q y2 d eposits c onsist of terrac e d eposits loc ated  primarily along the flanks of
inc ised  d rainages and  low-relief terrac es inset into Pleistoc ene age fan d eposits. S ome Q y2 d eposits c omprise extensive low
relief alluvial fans where unc onfined  by old er pied mont alluvium. T hese d eposits c onsist of pred ominantly fine grained
unc onsolid ated  to weakly c onsolid ated  sed iments with sub-round ed  to sub-angular pebble to c obble bars on the surfac e and
bed s and  lenses in c ross sec tion. W here inset into old er alluvium, Q y2 d eposits are planar with remnant bar and  swale
mic rotopography. Planar Q y2 terrac es are typic ally elevated  from 30 c m - 1.5 m (1 - 5 ft) above ac tive c hannels. S oil
d evelopment on Q y2 d eposits is minor, c harac terized  by no to inc ipient stage I-II c alcium c arbonate ac c umulation in the form of
small filaments and  med ium brown (10 YR ) surfac e c oloration. Vegetation on Q y2 surfac es c onsists of small shrubs, weed s,
bunc h grass, yuc c a, M ormon tea, pric kly pear, d esert broom, and  the oc c asional c holla. T hese surfac es are subjec t to
inund ation d uring mod erate to extreme flow c ond itions when c hannel flow exc eed s c apacity or d ue to c hannel migration on
low-relief portions of broad  d istal fan d eposits.

Qy2

High standing broad piedmont terraces  - Q y1 d eposits c onsist of planar terrac es along larger pied mont d rainages that are 1 - 2
m (3 - 6 ft) higher in the land sc ape than ad jac ent Q y2 terrac es and  erod ed , remnant alluvial fan d eposits on lower pied mont
areas. Q y1 d eposits are c omposed  of sand y to pebbly swales with c oarser unvarnished  to very lightly varnished  pebble to
c obble bars, and  partially overlie Pleistoc ene d eposits in some areas. N ear the mountain front, Bar and  swale mic rotopography
is somewhat muted  by generations of vegetation mound ing. Pebbles and  c obbles exposed  in c ross sec tion exhibit stage I-II
c alc ium c arbonate ac c umulation within a med ium brown matrix of fine sand  to silt. S ome red d ened  c lay ric h aggregate and
c alc ium c arbonate c oated  c last inc lusions have been reworked  from old er d eposits. Q y1 surfac es are generally isolated  from
flood ing assoc iated  with the mod ern d rainage system although inund ation may be possible d uring extreme prec ipitation and
runoff events. Vegetation on Q y1 d eposits is similar to that found  on Q y2 d eposits with the ad d ition of c reosote, whitethorn and
c atc law ac ac ia.

Qy1

Low-intermediate terraces and alluvial fan deposits - Broad ly planar terrac e and  fan d eposits elevated  up to 3 m (10 ft) above
ad jac ent Holoc ene (Q yc , Q y3, Q y2, and  Q y1) d eposits. S urfac e soil on Q i3 d eposits is mild ly red d ened  (7.5 YR  5/4). Cobbles
and  bould ers d ominate Q i3 d eposits in c ross sec tion where exposed  by inc ised  c hannels or road c uts. Q i3 d eposits c onsist
mostly of loc ally d erived  c lasts but may also inc lud e reworked  G ila R iver c lasts, espec ially toward s the valley c enter. On broad
planar Q i3 surfac es farther from the mountain front surfac e soil is c omposed  of sand , silt, and  small pebbles with partially buried
c obbles to bould ers c reating remnant bar and  swale mic rotopography. S ome Q i3 d eposits appear to overlie highly erod ed  basin
fill d eposits (units T sy, T sc , T sf and  T sp) and  are likely less than a few meters thic k. Vegetation on Q i3 d eposits is d ominated  by
c reosote but inc lud es pric kly pear, barrel, and  c holla c ac tus; bunc h grasses, small shrubs, whitethorn and  c atc law ac ac ia,
mesquite, agave, yuc c a, and  mormon tea.

Qi3

Intermediate-high terrace and remnant alluvial fan deposits, granitic parent material - G rusy, very well-red d ened  c lay ric h
Q i2 d eposit sourc ed  from granitic parent material. Q i2g d eposits appear very red  on air photos and  exhibit thic k 20-30 c m
c lay ric h B horizons with bloc ky struc ture and  c lay-c oated  c lasts and  fac es. Q i2g d eposits often overlie basin fill alluvium
(T sy d eposits) and  form extensive planar to broad ly c rowned  fan lobes throughout the southern and  c entral portion of the
map area. T hese d eposits are generally c overed  by thic k grasses with wid ely spac ed  c reosote, mesquite, ac acia, and
oc otillo.

Qi2g

Intermediate-high terrace and remnant alluvial fan deposits, carbonate parent material - Carbonate-ric h Q i2 d eposits
sourc ed  from limestone parent material. Q i2c d eposits appear white to gray on air photos and  exhibit extensive, 20-50 c m
thic k, impermeable laminar soil c arbonate horizons in the proximal and  mid -fan environment. Q i2c d eposits are extensive in
the southern and  c entral portion of the map area near W ood  Canyon in the Dragoon M ountains and  along the flank of the
G unnison HIlls. T hese d eposits are c overed  by thic k grasses with wid ely spac ed  agave, yuc c a, oc otillo, c reosote, and
mesquite. Channel inc ision in the upper fan is minor d ue to the well-c emented  alluvium and  c hannels often exhibit steps and
plunge pools around  embed d ed  bould ers. Channel walls in the lower fan are very well-c emented  and  exhibit overhanging
walls and  benc hes along outsid e meand ers.

Qi2c

High standing relict alluvial fan remnants - Q i1 d eposits are relic t alluvial fan remnants overlying T sy basin filling sed iments or
bed roc k that stand  higher in the land sc ape than Q i2 and  younger d eposits. Q i1 surfac es are planar to well-round ed  near erod ed
ed ges. W here extensively preserved , Q i1 d eposits exhibit d eeply incised  mature tributary d rainage networks and  c lay ric h,
red d ened  (2.5 - 5YR  3/6) soils. Q i1 d eposits c ommonly c ap and  preserve und erlying finer grained  T sy d eposits. Coarse c obble
to bould er lag d erived  from erosion of the Q i1 c ap also c overs the flanks of und erlying T sy d eposits, shield ing them from
erosion. Vegetation on Q i1 d eposits c onsists of mesquite, grasses, small shrubs, pric kly pear, barrel, c reosote, agave, oc otillo, 
and  oak near incised  d rainages.

Qi1

Mafic intrusion - A small sill-like intrusion in limestone of the E arp Formation, appears to be loc ally d isc ord ant although all
c ontac ts are c overed .  T he roc k is fine-grained  to aphanitic , with some plagioc lase up to 1 mm, and  appears to be c omposed  of
nearly equal amounts of plagioc lase and  altered  green mafic minerals with minor brown iron oxid e and  possibly c arbonate.  It
loc ally d isplays variolitic  texture, with 0.5-1 c m spheroid al aggregates of fine-grained  plagioc lase and  pyroxene(?) oc c urring
singly and  as c oalesc ed  masses in d ark-green aphanitic ground mass.

Tm

Glance Conglomerate - Framework-supported  c onglomerate c omposed  of round ed  to subangular pebbles and  c obbles of
varic olored  limestone and  d olostone with interstitial matrix of round ed  to subround ed  quartz sand , granules of fine-grained
quartz sand stone, and  c arbonate sand , c emented  by c alc ite.  N ear the base of the unit there are some pebbles of quartz
sand stone.  T he G lanc e Conglomerate overlies old er units unc onformably, and  the vast majority (or all) of its c lasts were
d erived  from the N ac o G roup.

KJg

Contact-metamorphosed tectonite derived from Bisbeee Group - G ranular quartzofeld spathic roc k c ontaining lentic ular
c lasts, thin seams, and  layers of laminated  hornfels and  sc hist.  M ost of this unit is strongly silicified , with patc hy zones in
whic h quartz and  feld spar grains are visible.  Feld spar is 1-5 mm, with rare d omains in whic h K-feld spar c rystals 1-3 c m
long oc c ur.  In some plac es feld spars have been flattened  and  broken.  Q uartz forms polyc rystalline grains up to 5 mm that
range from equant and  spheric al to variably flattened , in some c ases forming ribbons.  M atrix between the grains is mostly
mic roc rystalline quartz, with epid ote, tremolite, musc ovite, and  iron oxid es d ispersed  in variable proportions.  T he roc k
c ontains lentic ular granule- to pebble-sized  c lasts of sc hist and  laminated  hornfels that tend  to weather rec essively, and  a
few c lasts of fine-grained  quartzite.  T hin layers of laminated  hornfels, marble, and  fine-grained  quartzite are present, mostly
in d ec imeter-thic k intervals.  T he granular quartzofeld spathic  roc ks d isplay a variably d eveloped  foliation parallel to that
layering, d efined  by grain-size variation and  preferred  orientation of lithic  c lasts, tabular feld spar, and  flattened  quartz.
   Cooper and  S ilver (1964) interpreted  the roc ks of this unit as sheared  and  c ontac t-metamorphosed  Bisbee G roup, and
this appears reasonable.  T he roc ks d isplay evid enc e of d uc tile d eformation (flattened  quartz grains), strongly overprinted
by c ontac t metamorphism (silicific ation and  growth of c alc silic ate minerals).  In some plac es the roc k looks like altered
granite, especially where large feld spar (phenoc rysts?) are present, so perhaps the unit c ontains c ryptic  granitic  sills.  But
quartz and  feld spar generally form d isc rete grains rather than intergrown c rystals, and  for the most part the roc ks appear to
have been d erived  from pebbly sand stone.  T he laminated  hornfels and  marble layers resemble roc ks of the E arp
Formation, whic h flanks this unit to the northeast, and  some layers along the southwest sid e of the unit resemble Pinal
sc hist, but suitable protoliths for these roc ks also oc c ur in the M orita and  Cintura formations of the Bisbee G roup.  Contac ts
of this unit with ad jac ent units are c overed  or, in the c ase of the E arp, c ryptic.  T he unit is c learly old er than the T exas
Canyon Q uartz M onzonite, whic h shows no evid enc e of alteration or foliation in nearby exposures.

Kb2

Morita and Cintura formations undivided - M ed ium- to fine-grained  sand stone interbed d ed  with siltstone, generally
somewhat c ontac t-metamorphosed  sinc e all exposures of this unit are pend ants intrud ed  by the T exas Canyon Q uartz
M onzonite.  T he sand stone is mostly arkosic  arenite but some units are quartz arenite or subarkose.  M ed ium-grained
sand stone is pink to light green or light gray, is weathered  pink to light gray, and  is med ium- to thic k-bed d ed .  S ome
sand stone higher in the sec tion is brown to pinkish gray and  is weathered  brown to olive brown.  S iltier units are light green
to green-gray on fresh surfac es and  are weathered  gray to gray-green.  S ome layers c ontain epid ote lenses up to a few c m
long.

Kb

Foliated megacrystic granite - M ed ium- to c oarse-grained  granite c ontaining K-feld spar megac rysts 2-5 c m long and  10-25%
biotite.  Xenoliths of sc hist are c ommon.  T he granite is foliated  and  is loc ally protomylonite.TXgr

Leucogranite - L euc oc ratic  monzogranite, fine- to med ium-grained , light green-gray, weathered  light tan.  Composed  of 40-50%
K-feld spar (mic roc line), inc lud ing sparse phenoc rysts up to 15 mm.  T he rest of the roc k is mostly plagioc lase and  quartz in
subequal amounts, with <3% c ombined  biotite and  sec ond ary musc ovite.  T he roc k is frac tured  and  rec rystallized  but not
foliated .  S outh of the Dragoon quad rangle, Cooper and  S ilver (1964) reported  that this granite intrud es the Pinal sc hist, but its
age relative to other roc ks is unc ertain; it bears some resemblanc e to granite that intrud es the Bisbee G roup in the Dragoon
M ountains and  also to the 1.4 G a T ungsten King granite, and  c ould  therefore be either Paleogene - L ate Cretac eous or
Proterozoic.

TXg

Altered Texas Canyon Quartz Monzonite - Zones of alteration within the T exas Canyon Q uartz M onzonite (T g) form haloes
around  tungsten-bearing quartz veins.  E ac h halo c onsists of an inner zone of quartz-musc ovite alteration, grad ing abruptly to
an outer zone in whic h feld spar (especially plagioc lase) has been replac ed  by c lay minerals, in turn grad ing outward  into
unaltered  monzogranite.  In the inner zones, plagioc lase has largely been replac ed  by fine- to c oarse-grained  musc ovite, the
K-feld spar has been silicified , and  biotite has been replac ed  by musc ovite with intergrown pyrite.  Contac ts between unit T g and
the altered  unit T ga, whic h represent generalized  bound aries around  some of the larger areas of variably altered  roc k
assoc iated  with arrays of multiple veins, are from the map of Cooper and  S ilver (1964), and  the d esc ription here is briefly
summarized  from theirs.

Tga

Texas Canyon Quartz Monzonite - M onzogranite to quartz monzonite, typic ally c ontaining 30-35% quartz, 30-40% plagioc lase,
25-30% K-feld spar, and  about 5% biotite (or loc ally biotite and  musc ovite).  T he roc k is med ium- to c oarse-grained  and , exc ept
near c ontac ts with c ountry roc ks, is generally porphyritic to megac rystic , with 2-5% megac rysts of K-feld spar that typic ally are
1-5 c m long (and  range up to 10 c m).  In the ground mass, plagioc lase forms euhed ral to subhed ral c rystals 1-4 mm long zoned
from oligoc lase to albite, with interstitial anhed ral quartz and  K-feld spar (Cooper and  S ilver, 1964).  T he K-feld spar is in part
perthitic mic roc line and  may be in part orthoc lase.  Q uartz also forms subhed ral c rystals and  polyc rystalline aggregates up to 10
mm.  Biotite forms small plates and  books.  T he roc k is light gray to light orange-pink and  weathers light yellowish brown,
forming d istinc tive spheroid ally weathered  outc rops and  d eeply weathered  grus.
   T he monzogranite is c rossed  by d ikes and  segregations of aplite and  fine- to (loc ally) med ium-grained  musc ovite leuc ogranite,
some of whic h c ontain pegmatite segregations within them.  T hese are nearly ubiquitous but are especially abund ant near
c ontac ts with c ountry roc ks.  L oc ally grad ational c ontac ts with the monzogranite ind ic ate that the leuc ogranite was almost
c ertainly d erived  from resid ual liquid  d ifferentiated  from the same parent magma and  emplac ed  d uring final c rystallization of the
monzogranite.
   T he T exas Canyon Q uartz M onzonite has yield ed  a U-Pb zirc on age of 55.5 +/- 1.9 M a (Chapman et al., 2018).

Tg

Basin fill alluvium

Tsy
Basin fill deposits, undivided -                                                  W eakly to mod erately c onsolid ated  silt, c lay, sand , and  gravel d eposited  in basins d uring and
after late Cenozoic  faulting. T sy d eposits are generally light to med ium brown to tan (7.5 Y R  6/4) in c olor. T hey c ommonly form
high round ed  hills and  rid ges in mod ern basins, and  loc ally form prominent bluffs when overlain by more c onsolid ated , erosion
resistant Q uaternary d eposits. W here unc apped , these d eposits form gently rolling, low-relief hills throughout the map area,
broad ly d issec ted  by tributary d rainage networks. W here exposed , a c lear erosional c ontac t is evid ent between the basin fill
d eposits and  overlying, c oarser Q uaternary units (Q i1, Q i2, Q i3) suggesting that these basin fill d eposits are Plioc ene in age.
Vegetation on basin fill d eposits ranges from bunc h grass ground  c over, c reosote, small shrubs, ac ac ia, d esert broom, and
mesquite in lowland s to yuc c a, pric kly pear, barrel, larger mesquite, oak, and  agave on high-stand ing T sy d eposits.

Intermediate-high terrace and remnant alluvial fan deposits, undivided - Broad ly planar to mod erately round ed  c obble to 
bould er-d ominated  terrac e and  fan d eposits c apping und erlying basin fill (T sy) d eposits. Q i2 d eposits are elevated  up to 10 m 
(33 ft) above Holoc ene pied mont d eposits near the mountain front and  4 m (13 ft) farther out in the valley. In the southeast 
portion of the map area Q i2 d eposits may be sourc ed  from either granitic or sed imentary and  c arbonate parent material. Deposits
originating from Jord an Canyon in the Dragoon M ountains are c omposed  of primarily granitic c lasts. Deposits sourc ed  from
W ood  Canyon are c omposed  of sed imentary and  c arbonate c lasts. T he result is d eposits of similar age with very d ifferent
c harac teristic s. Dominantly granitic Q i2 d eposits exhibit d istinc t, well-red d ened  soils while nearby Q i2 d eposits with abund ant
c arbonate parent material exhibit a white to buff c olor and  very strong impermeable soil c arbonate layer (stage IV+) just below
the surfac e. In some areas where the c ontac t between Q i2 and  und erlying T sy d eposits is exposed , an erosional unc onformity is
evid ent. Vegetation on Q i2 d eposits is similar to that found  on Q i3 d eposits although c reosote is less abund ant and  more wid ely
spac ed . M ost Q i2 surfac es are grass-c overed  with punc tuated  mesquite, pric kly pear, yuc c a, agave, whitethorn and  c atc law
ac ac ia, mormon tea, and  oc otillo near c arbonate-ric h erod ed  ed ges.

Qi2

Symbols and Lines
Contac t, ac c urate
Contac t, approximate
Contac t, c onc ealed
Fault, ac c urate
Fault, approximate
Fault, c onc ealed

L ow-angle normal fault, ornament on hanging wall
T hrust fault, ornament on hanging wall
Fault showing loc al offset: U upthrown bloc k,
     D d ownthrown bloc k

U
D

S trike and  d ip of inc lined  bed d ing

S trike and  d ip of overturned  bed d ing

S trike and  d ip of c leavage

S trike and  d ip of inc lined  sec ond -generation sc histosity

S trike and  d ip of inc lined  bed d ing 
     and  parallel sc histosity

S trike and  d ip of inc lined  bed d ing, tops known 
     from loc al features

S trike and  d ip of inc lined  c ompositional layering 
     and  parallel shape fabric
S trike of vertic al c ompositional layering 
     and  parallel shape fabric
S trike and  d ip of inc lined  frac ture or joint

S trike and  d ip of inc lined  sc histosity

S trike of vertic al sc histosity

Dip of fault

High-angle normal fault, ornament on hanging wall

T rend  and  plunge of axes of c renulations
T rend  and  plunge of axis of sec ond -generation minor fold

T rend  and  plunge of intersec tion of first- 
     and  sec ond -generation foliations

T rend  and  plunge of lineation at intersec tion of bed d ing 
     and  sc histosity

T rend  and  plunge of elongation lineation, top-d own-plunge 
     shear sense ind ic ated

T rend  and  plunge of elongation lineation
T rend  and  plunge of mineral-aggregate lineation
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