
Tsm

Tsm

Tsm

Tb

Tb

XYg

Tb

Tb

Tb

Tsy

Tb
Tsy

Tb

Tsm

Tsm

Tsy

Tla

Tsm

Tb

Tb

Tb

Tb

Tb

Tb

Tsm

Tb

Tsm

Xms

Tb

Tla

Tb

Tla

Tsm

Tla Tla

Tla

Tsy

Tla

Tla

Tb

Tb

Tb

Tb

D_

Tsy

Tb

Qi3

Qi3 Qi3

Qi1

Qi1

QTa

QTa

QTa

QTa

QTa

QTa

QTa
Qtc

Qi2r

Qi1r

Dm

Qtc

Qtc

Qtc
Qtc

Qtc

Qtc

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy3

Qi1

Qi1

Qi1
Qi1

Qi1

Qi1

Qi1

Qi1

Qi2

Qi2

Qy1

Qy1

Qy1

Qy1

Qi2

Qtc

Qi3

Qy2

Qy2

Qy2

d

Qy3

d

Qy4rQy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r

Qy4r
Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy3r

Qy1

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

QvcQvc

Qtc

Qo?

Qi3

Qi3

Qi3

Qi3

Qi3

Qo

_t

_t

_t
_t

_t
_t

_t _t

Mr

Mr

Mr

Mr

Mr

_t

_t

d

Xqu

Xqu

Qo

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Qo

Qo
Qo

Qo

Qo
QoQo

Qo

Mr

Dm

Ct

Ct

Ct

Qtc

Qy2r

QTa

Qy2

Qy2

Ct

Ct

Ps

Ps

Mr

Mr

Mr

Mr

Dm

Dm

Dm

Dm
Dm

Dm

MDrm

Qyc

Qyc

Qyc

Qyc

Qyc

Qyc

Qyc

Qyc

Qyc

Qy3

Qy3Qy3

Qy3

Qy3

Qy3

Qy3

Qy3

Qy3

Qy3

Qy3

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy3r

Qy3r

Qy2
Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy1

Qy1

Dm

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

Qi3

Qi3

Qi3

Qi3

Qys

Qy1

Qy1

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy3r

Qy3r

Qy3r

Qy2

Qy3

Qy3

Qy3

Qi3

MDrm

MDrm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Dm

Mr

Mr

Mr

Mr

Qi3

Qi3

d

Qo?

Qo?

Qo?

Qi3

Qi3

Qi3 Qi3

Qi3

Qi3

Qy1r

Qi3

Qi3

Qi3

Qi3

Qi3

Qi3

Qi3

_t

Qls

Mr

Mr Dm

Dm
Dm

Dm
Dm

Dm

Qi3

Qo

Qo?Qo

Dm

Dm

Dm

Dm

Qo

Qi3

Ct

Ct

Qy2r

Ct

Ct

Ct

Ct

Ps

Ps

Ps

Ps

Ps

Ps

Ps

Ps

Ps

Ps

Ps

Ps

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Mr

Qy2

Dm

Qvc

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qy2r

Qvc

Qvc

Qy4r

Qi3r

Qi3r

Qi3r

Qy2

Qy3

Qy3

Qi3

Qi3

Qi3

Qy3

Qi2

Qy1

Mr

Qi2r

Mr

Ps

Xdg

Xdg

XdgXdg

Xdg

Qyc

Qyc

Qyc

Qy1

Qy1

Qy1

Qy1

Qy1

Qy1

Qy1

Qy1

Qi2

Qi2

Qy3

Qy3

Qy3

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qy2

Qtc

Qtc

Qtc

Qtc

Qtc

Qtc

Qi1rb

Qi1ra

Qi1r

Qi2r

d

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

QTa

HV 002

HV 003

HV 004
HV 005

HV 006

HV 007

HV 008HV 009

HV 010

HV 011
HV 012

HV 013

HV 014

HV 015
HV 016

HV 017

HV 018

HV 019
HV 020

HV 021HV 022

HV 023

HV 024

HV 025

HV 026
HV 027

HV 028
HV 029 HV 030

HV 031
HV 032

HV 033

HV 034
HV 035

HV 036

HV 037

HV 038

HV 039

HV 040

HV 042

HV 043

HV 044

HV 045

HV 046
HV 047

HV 048
HV 049

HV 050

HV 052

HV 053
HV 054

HV 055

HV 056

HV 057

HV 058

HV 059

HV 060

HV 061

HV 064
HV 065

HV 072
HV 073

HV 419

HV 420

HV 041

HV 001

364000 365000 366000 367000 368000 369000 370000 371000 372000 373000 374000 375000 376000 377000 378000 379000 380000 381000 382000 383000 384000 385000

364000 365000 366000 367000 368000 369000 370000 371000 372000 373000 374000 375000 376000 377000 378000 379000 380000 381000 382000 383000 384000 385000

38
57

00
0

38
58

00
0

38
59

00
0

38
60

00
0

38
61

00
0

38
62

00
0

38
63

00
0

38
64

00
0

38
65

00
0

38
66

00
0

38
57

00
0

38
58

00
0

38
59

00
0

38
60

00
0

38
61

00
0

38
62

00
0

38
63

00
0

38
64

00
0

38
65

00
0

38
66

00
0

112°17'30"

112°17'30"

112°20'

112°20'

112°22'30"

112°22'30"

112°25'

112°25'

112°27'30"

112°27'30"

34
°5

5'

34
°5

5'

34
°5

2'3
0"

34
°5

2'3
0"

Other Geologic Lines

% % %
% % %
% % %
% % %
% % %
% % %
% % %
% % %

Thin, Solid Line 
  Accurate contact 

Thin, Dashed Line 
  Approximate contact 

Thin, Dotted Line 
  Concealed contact 

Solid, Bold Line 
  Accurate Fault

Dashed, Bold Line 
  Approximate Fault

Dotted, Bold Line 
  Concealed Fault
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  Gradational Contact

Boundaries of Holocene River Alluvium

Thin, Dashed Line
    Subtle or gradational contacts between Holocene river alluvium
    and bounding geologic units. These boundaries are often associated
    with very low relief distal alluvial fan onlap onto Holocene river
    alluvium and are often located in historically plowed fields. Line
    location accurate to within 100 feet.

Thin, Dotted Line
    Approximately located boundary between Holocene river alluvium
    and bounding geologic units. Dotted line boundaries are reserved
    for areas which are significantly disturbed by anthropogenic activity. 
    Placement of dotted line boundaries is based on a combination of
    field verification and historical aerial photo and topographic data
    interpretation. Line location accurate to within 500 feet depending
    on level of disturbance (plowed vs. paved, original topography
    maintained/obliterated etc.)

Thin, Solid Line
    Clearly defined, accurately located contacts between Holocene river
    alluvium and bounding geologic units such as bedrock hillslopes,
    abruptly incised channels or alluvial terraces, and distinct edges of
    small, steep alluvial fans and talus slopes. Line location accurate to
    within 50 feet.
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Other Units

River Alluvium

Piedmont Alluvium

Quaternary hillslope talus and colluvium - unconsolidated to weakly consolidated, very poorly
    sorted angular rock debris deposited at the base of bedrock slopesQtc

Regolith and colluvium formed on deposits of the Verde Formation - Generally fine-grained, in
    situ deposits mantling gentle slopes on the Verde FormationQvc

Active river channel deposits - unconsolidated, very poorly sorted sandy to cobbly beds in
    active river channelsQycr

Flood channel and low terrace deposits - unconsolidated sand, gravel and silt deposits on bars,
    low terraces and flood channelsQy4r

Historical river terrace deposits - unconsolidated sand, gravel and silt deposits on low terraces
    inset below the abandoned early historical floodplainQy3r

Late Holocene to historical river terrace deposits - silt, clay, sand and minor gravel deposits
    underlying the early historical floodplainQy2r

Late Pleistocene river terrace deposits - gravelly, sandy river terrace deposits up to 25 m above
    the active river channelQi3r

Middle to late Pleistocene river terrace deposits - high-standing, gravelly, sandy river terrace
    depositsQi2r

Middle Pleistocene river terrace deposits, younger member - higher-standing, gravelly, sandy
    river terrace depositsQi1rb

Middle Pleistocene river terrace deposits, older member - higher-standing, gravelly, sandy river
    terrace depositsQi1ra

Middle Pleistocene river terrace deposits - higher-standing, gravelly, sandy river terrace
    depositsQi1r

Early Pleistocene river terrace deposits, younger - Very high, old Verde River terrace deposits,
    lower levelQo3r

Early Pleistocene river terrace deposits, middle - Very high old Verde River terrace deposits,
    middle levelQo2r

Modern stream channel deposits - active channel deposits composed of very poorly-sorted
    sand, pebbles, and cobbles with some boulders to moderately-sorted sand and pebblesQyc

Latest Holocene alluvium - unconsolidated, very poorly sorted silty to cobbly low terrace and
    overflow channel depositsQy3

Late Holocene alluvium, active fan deposits - active portions of young fan deposits exhibiting
    distributary drainage patternsQyaf

Late Holocene alluvium - planar terrace deposits located along incised drainages, broad
    low-relief distal fan deposits onlapping onto Holocene river alluvium, and infrequently active
    tributary drainage deposits

Qy2

Older Holocene alluvium - broad, low-relief, undulating fan deposits ehxibiting widespread,
    shallow braided drainage patternsQy1

Holocene fine-grained deposits - unconsolidated alluvium derived predominantly from basin fill
    depositsQys

Holocene alluvium - Holocene alluvium, undivided
Qy

Late Pleistocene alluvial fan and terrace deposits - weakly consolidated sandy gravel deposits
    with moderate soil developmentQi3

Middle to late Pleistocene alluvial fan and terrace deposits - weakly consolidated sandy gravel
    deposits with strong soil developmentQi2

Middle to late Pleistocene alluvial deposits, undivided - Middle to late Pleistocene alluvial
    deposits, undividedQi

Early Pleistocene alluvial fan deposits, undivided - High, moderately consolidated gravelly
    deposits with strong soil developmentQo

Late Pliocene to early Pleistocene fan gravel - coarse, moderately to well-consolidated gravelly
    deposits capping high rounded ridgesQTa

Cenozoic Basin Deposits

Late Miocene to Pliocene deposits - moderately to strongly indurated conglomerate and
    sandstone basin fill depositsTsy

Late Miocene to Pliocene Verde Formation, conglomeratic facies - Gravelly to sandy,
    moderately to strongly indurated alluvial fan deposits.Tvg

Late Miocene to Pliocene Verde Formation, lacustrine facies - Fine-grained, laminated playa
    and lacustrine deposits.Tvl

Bedrock Units

Tertiary basalt, undivided - Tertiary basalt flows, associated cinder cones and pyroclastic rocks,
    intrusive basalts, and mafic rocksTb

Schnebly Hill Formation - Tan to light-gray, eolian, crossbedded sandstone and minor
    mudstone, limestone, and evaporitic beds (DeWitt et al., 2008)Psh

Hermit Shale - Permian Hermit Shale
Ph

Supai Formation - Supai formation (Permian and Upper Pennsylvanian). Mudstone, siltstone,
    sandstone, limestone and dolomite.  Ps

Redwall Limestone - Mississippian Redwall Limestone
Mr

Martin Formation - Devonian Martin Formation
Dm

Redwall limestone and Martin Formation, undivided - none
MDrm

Tapeats Sandstone - Tapeats sandstone
_t

Diorite and gabbro - Early Proterozoic diorite and gabbro
Xdg 

Other Units Cenozoic Basin Deposits

Late Miocene to Pliocene deposits - moderately to strongly indurated conglomerate and
    sandstone basin fill depositsTsy

Oligo-Miocene deposits - Moderately to strongly consolidated conglomerate and sandstone
    deposited in basins during and after late Tertiary faultingTsm

Bedrock Units

Tertiary basalt, undivided - Tertiary basalt flows, associated cinder cones and pyroclastic rocks,
    intrusive basalts, and mafic rocksTb

Tertiary tuff, undivided - Felsic ash flow tuff, pumice, and siliceous flows
Tt

Tertiary intermediate volcanics, undivided - Hornblende and biotite latites, rhyodacite, dacite,
    andesite, and associated volcanic and sedimentary rocksTla

Supai Formation - Supai formation (Permian and Upper Pennsylvanian). Mudstone, siltstone,
    sandstone, limestone and dolomite.  Ps

Redwall Limestone - Mississippian Redwall Limestone
Mr

Martin Formation - Devonian Martin Formation
Dm

Redwall limestone and Martin Formation, undivided - none
MDrm

Tapeats Sandstone - Tapeats sandstone
_t

Undifferentiated lower Paleozoic rocks - Dolostone, limestone, quartzite-pebble conglomerate,
    and minor green shaleD_

Proterozoic granite, undivided - Fine to coarse grained granitoids, quartz monzonite, porphry,
    rhyolite ash flows, mylonite, and granophyreXYg

Proterozoic sedimentary, metasedimentary, and metavolcanic rocks, undivided - Quartzite,
    sandstone, and metavolcanic rocksXms

Diorite and gabbro - Early Proterozoic diorite and gabbro
Xdg 

Regolith and colluvium formed on deposits of the Verde Formation - Generally fine-grained, in
    situ deposits mantling gentle slopes on the Verde FormationQvc

Quaternary hillslope talus and colluvium - unconsolidated to weakly consolidated, very poorly
    sorted angular rock debris deposited at the base of bedrock slopesQtc

Plowed areas - historically or actively plowed fields, irrigated pastures, and other lightly
    disturbed ground

Disturbed ground - heavily disturbed ground due to agriculture, extensive excavation, mining
    activity, or construction of earth damsd

Piedmont Alluvium

Modern stream channel deposits - active channel deposits composed of very poorly-sorted
    sand, pebbles, and cobbles with some boulders to moderately-sorted sand and pebblesQyc

Latest Holocene alluvium - unconsolidated, very poorly sorted silty to cobbly low terrace and
    overflow channel depositsQy3

Late Holocene alluvium, active fan deposits - active portions of young fan deposits exhibiting
    distributary drainage patternsQyaf

Late Holocene alluvium - planar terrace deposits located along incised drainages, broad
    low-relief distal fan deposits onlapping onto Holocene river alluvium, and infrequently active
    tributary drainage deposits

Qy2

Older Holocene alluvium - broad, low-relief, undulating fan deposits ehxibiting widespread,
    shallow braided drainage patternsQy1

Holocene fine-grained deposits - unconsolidated alluvium derived predominantly from basin fill
    depositsQys

Landslide Deposits - Unsorted sediment resulting from mass down-slope movement (Wrucke 
and Conway, 1987)Qls

Late Pleistocene alluvial fan and terrace deposits - weakly consolidated sandy gravel deposits
    with moderate soil developmentQi3

Middle to late Pleistocene alluvial fan and terrace deposits - weakly consolidated sandy gravel
    deposits with strong soil developmentQi2

Early to middle Pleistocene alluvial fan and terrace deposits - high, moderately consolidated
    gravelly deposits with strong soil developmentQi1

Early Pleistocene alluvial fan deposits, undivided - High, moderately consolidated gravelly
    deposits with strong soil developmentQo

Late Pliocene to early Pleistocene fan gravel - coarse, moderately to well-consolidated gravelly
    deposits capping high rounded ridgesQTa

River Alluvium

Middle Pleistocene river terrace deposits, younger member - higher-standing, gravelly, sandy
    river terrace depositsQi1rb

Middle Pleistocene river terrace deposits, older member - higher-standing, gravelly, sandy river
    terrace depositsQi1ra

Middle Pleistocene river terrace deposits - higher-standing, gravelly, sandy river terrace
    depositsQi1r

Active river channel deposits - unconsolidated, very poorly sorted sandy to cobbly beds in
    active river channelsQycr

Flood channel and low terrace deposits - unconsolidated sand, gravel and silt deposits on bars,
    low terraces and flood channelsQy4r

Historical river terrace deposits - unconsolidated sand, gravel and silt deposits on low terraces
    inset below the abandoned early historical floodplainQy3r

Late Holocene to historical river terrace deposits - silt, clay, sand and minor gravel deposits
    underlying the early historical floodplainQy2r

Late Pleistocene river terrace deposits - gravelly, sandy river terrace deposits up to 25 m above
    the active river channelQi3r

Middle to late Pleistocene river terrace deposits - high-standing, gravelly, sandy river terrace
    depositsQi2r


