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7 b / (] *Qgt ; ; 1 ’ 4 ) T A/ . ’ ‘ ; - i ; } | : 8 113°37 i . ° B mv Virgin Limestone Member--Consists of three to four, light gray,
} . / | ; " ! PC ®Rmm "m; ‘ | ; N o m . | y o R O S S UTAH n3°30 {ed e-forming, fossiliferous limestone beds (0-20 ft thick),
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/ | E W / S 7 h . % /' A : i 0! i | ! Qs }of |QcfQg! Holocene 37 separated by white to pale-yellow, slope-forming, thin-bedded
| ) ( ! . \ , S . ; ; ! : Qv Rz | ARIZONA i
I~ %S ' 7\ \=—-Qg1 y of . J j ’ i\ : i { i i Qa1 [Qg2 A —1-15 \ ) LITTLE gypsum and gypsiferous siltstone; includes brown, red, and
i | - / / ) A < > Oc ; y < / i\ ,1 / ’ L Qo2|Qt [QI Pleistocene? QUATERNARY / n BLACK i ~ green siltstone, gray limestone, green mudstone, and brown
; / ; \\ i > T\ 2 AN i \ ! | ’ t) /A { e P . ( /N platy calcarenite. Basal limestone bed contains abundant small
Qa4 Pleistocene _ - ' ‘f,’ MOUNTAIN star-shaped echinoderm columnals (Hintze, 1986). Upper contact
Unconf it ) L placed at top of the highest bed of gray limestone. Thickness
4 +°97 e d \ \Q@ ranges from about 130 to 200 ft; average thickness is about 140
Tv [Ti [ Jei } ter : E £r
[ v I l bcl Tb l Pliocene TIARY ﬁ‘ = \ B ml lower red member--Interbedded red, thin-bedded, sandy siltstone,
0* o) gray, white, and pale-yellow laminated gpsu-. and minor
SEDIMENTARY ROCKS . c sandstone. Sediments are in part reworked from the Harrisburg
40g7000my AT42N Member of the Kaibab Formation. Upper contact placed at the
e p base of lowest bed of limestone Forms slope Thickness
/ 12180 000 Unconformity . : ranges from 0 to 250 ft; thickens in paleo-valleys (fig. 2) and
53 o N \ ') pinches out locally against paleo-hills of Kaibab Formation
o -y 3
%S EE E l#i:.‘"ic ; = R mt Timpoweap Member--Includes basal gray, red-brown, or pale-yellow
s T41N £ > conglomerate consisting of subangular to rounded pebbles and
» ng ngu pe!
¢ . 7" -4 < < cobbles of limestone and chert derived from the Kaibab
wd Unconformity 4 2 . Formation; pebble supported in some beds with pebbles
S " \ }‘ o conforming in shape to one another; where matrix supported,
53 Tmu w =) ? matrix is limestone and coarse-grained sandstone. ove are
EE ‘ ‘ 4 ; o c interbedded yellow and red calcareous, thin-bedded sandstone
2 \ i i \ \ — \ ) 1 - ; =y ' ) ( N / A ’ 2\ - Rms } TRIASSIC B ": and siltstone. Fills bottom of U-shaped paleo-valley cut deep
S Qa3 . v O . 0. | < . \ \ \ A \ . \ e N N LN . N 96 Middle? and / into the Kaibab Formation in the south-central part of the
e ; R } \ N « : ‘ \ YO N aed /s N o i ARAY AN , 4 N 3 ¥ | \ E quadrangle (fig. 2). Imbrication of pebbles in the
! 2 ‘ NN 9/ ) 5 L B - = ' ‘ BN | —_ ¢, ' v Lower Triassic J c’j conglomerate indicate an east to northeast flow of the
S - X : N  / : ) L - depositing stream. Upper contact is gradational and placed at
wgg |- Kml \ﬁ the first thick bed of red gypsiferous siltstone. Forms cliff
= Vol gith upper sloge.Qu:'l;i Ealco-vnt];iey is hcr; nn.lof d Quail valley
. or exposures in anyon about one mile from the south
p n / edge of the quadrangle. Quail valley strikes east to northeast
( tf)ro- thebnouth gf Qua;lﬂ];oCanyon for about 3.5 miles before it
) ecomes buried by Moenkopi strata. The valley averages about
Unconformity 1,200 ft wide with sloping valley walls and lz averase valley
PRh . - depth of about 350-400 ft. Above the Timpoweap, Qulfl valley
i; par;lﬁ g(ij(l)l;d by sediments of the lower red. Thickness
about 140- t
Pkf Kaibab Formation (Lower Permian)--Includes, in descending order, the
Lower Harrisburg and Fossil Mountain Members as defined by Sorauf and
) ) Billingsley (in press) d
4495 Unconformity Permian PERMIAN Pkh Knr;{.s rg lhl:Ir--Con:istslof light-gray, fossiliferous, sandy,
ne- to medium-grained limestone interbedded with red and gra
Ptw gygsiferousls%ksto? and sandstone, and light gray sum in 7
e t thick. Bed. bout 20 f
«0gs).- Ptb j 2 _J liﬁizgz?:ﬂd 2? sand; linestzﬁe‘fg:n resiic::tiz(.::ii;f f\l:::t{he
m e of the member. Brachiopod-bearing limestone below tan
crossbedded arenaceous cherty-dolomite at top. Solution of
i?terbe;ldgdliypsun hai locally distorted the member. Forms
slope witl mestone ledges. Upper contact is unconformable
INTRODUCTION and locally obscure where overlain by conglomerate of the
Lizard Point 7.5-minute quadrangle is in northern Mohave County, 36°52 30" Timpoweap Member of the Moenkopi. ickness ranges up to about
Arizona, and is bordered on the north by the Utah-Arizona State line (fig. 1). 350 ft thick; locally cut out in paleo-valley filled with the
The map encompasses approximately 63 sq mi of northwestern Arizona. Timpoweap and lower red members of the H°°“k°¥1 Formation
Elevations range from 2,680 ft at Atkinville Wash to 5,120 ft on Mokaac Pkf Fossil Mountain Member--Yellowish-gray to gray, fossiliferous,
Mountain, southwest cornmer of the quadrangle. The nearest settlement is St. <7~ EDGE OF | 2 4 Sa— sandy, cherty, fine- to medium-grained, thin-bedded, limestone.
George, Utah, about 6 miles north of the map area. The main access to the BASALT 1 5 0 | Chert weathers black in cliff outcrops. Intergrades with
g P KILOMETER g
J4ogq area is by dirt road, locally referred to as the Mt. Trumbull road, that leads EE——— t{\{erlying H;f;%sbu‘rig ;‘t‘b‘r; arl{itrai_y contact Pl“ﬁed where
] from St. George. . mestone c and siltstone slope forms topographic break.
The area is mostly managed by the U.S. Bureau of Land Management; a few Fi 2. M howi i Forms cliff. Thickness about 250-300 ft; locafly cut into by
sections are controlled by the Staze of Arizona. Below 5,000 ft? the area is 1gurethe Léiqz)als:do;;?gtsg?g-gkilx{i::gsﬁggig;\gierCtural, SRS ——— poles-valley filled with the Tinpewsep Nesher of the Neeshepl
sparsely vegetated with sagebrush, greasewood shrubs, cactus, and desert ’ Formation
4094 grasses; at higher elevations are sparse pinion pine and juniper trees. Toroweap For;ntign glﬂ:orcl'eniln)--lnc%udes, in descending order, the Woods
anch, Brady Canyon, and Seligman Members as defined by Sorauf and
TR — B}iillingsley (in press). The g:;ignnn Member is not exzosed on
this quadrangle
ST. GEORGE a - Surficial Deposits Ptw Woods Ranch Member--Gray siltstone and pale-red shale with thick
° /) 330 n3° Qs tr.ll-cl nnel alluvium (Holocene)--Unconsolidated to poorl interbeds of massive, white to gray gypsum. Commonly covered
370 | | 1 ;g'a‘::l1da§§gért2te:i§n:{ttlg ;i%s&pi:?g' :‘I‘ilugil:gl:'ato bog der b)f' talus and landslide debris. Much subsidence and distortion
. ) -fan, an of beds as a result of solution of sum. Forms slope. Upper
Z LIZARD POINT z;ll;y-fill‘} d;l”’ ts. Subject to high-emergy flows and flash contact is an unconformity marked bsy!s)olution and chagnel -
\‘.‘5 & - - g‘i’ st.: - lt;i lemOt “‘{o"; etation. Contacts approximate. erosion; has local relief of as much as 15 ft; contact
>, «*/ stimated thickness 10-30 ft eneralized because of extensive cover by talus and landslide.
’ /?‘ : 0 Y, Qf Floodp‘liuin gepo;éll:s (Ho%oc;:e)--lnterbedded, unconsolidated silt, %hickness about 100-350 ft.
57'30"}- ‘mvt LA ' N N S LSRN VNI 7 s » A £ B : — 157:30” P & W :::m,\e;r,l vgfley?f?l)l,o:llifrii{?‘t{:}\: ::;eiigsgu(ei:p:i?é:tream- hone Brady Canyon Member--Gray, weathers dark gray; fossiliferous,
- 7 NLA . 4 Nl =X 8 ) :,,; & wl D / Thickly vegetated by grass, cactus, rabbit brush, and medium-bedded, medium- to coarse-grained limestone. Thin beds
| ) o (mc.ﬂ ‘ $ ®] < \ sagebrush. Thickness about 3-20 ft of dolomite are found at upper contacts. Intergrades with
Reservois ) =z W - Qe Colluvial deposits (Holoceno)--chieﬂ{ silt and fine-grained sand, overlying member; upper contact placed at top of cliff. Mostly
wggl’ Y < |+ a\"’ and lesser amounts of angular pebble to cobble gravel; locally covered, lower part of unit not exposed. Forms a cliff.
‘ W ] pe x| < ' N consolidated. Accumulates in enclosed basins created by Average thickness about 250 ft
3000\ 3 ol< | : %\ landslide debris or sinkhole depressions. Subject to temporary
\ p- g | %\ lf)_ztmding. Sparse or no vegetation. Estimated thickness 10-30 ": )‘“/“ g::i:c':b::;:;.:hro‘* \lnitli-Dusg\edlwhere lppttlo)(iute
) 1 -- ere approximate ocated, short-dashed
> 5 | ‘;\ Qgl Young terrace deposits (Holocene)--Unconsolidated pebble to /""""’TB— inferred; dotted where concealed; bar and ball o; celow:ttllel::wn
w|z boulder gravel composed about equally of well-rounded side. R means reverse fault; number along strike indicates
| y g
Z|lg o % limestone, sandstone, and basalt clasts and interstratified estimated displacement of Pre-Cenozoic rocks in feet; number in
2 | ff p— lenses of silt and sand. Commonly merges with stream-channel, parenthesis indicates estimated displacement of,alluvium in
< floodplain, alluvial-fan, and talus deposits. Forms a bench woted
/QO R al;out iélgofg above modern stream beds. Thickness averages s S il é‘;::;iid‘ g;ta:hnont--l{eagward scarp of landslide
oV £ about 10- t - *_-. ne--Showing trace of axial plane and direction of plunge;
N e ¢ ”|V./ Qv Valley-fill deposits (Holocene and Pleistocene?)--Partl — dashed where approximately located; dotted where concgaleg
192 3 s .ab . consolidated silt and sand, and lenses of pebble to Zmall Anticline--Showing trace of axial plane and direction of plunge;
> / © ‘\F* ORA‘D/\‘J-&\)*“ boulder gravel; a Combination of playa, and sheetwash alluvium; Y dashed where approximately located; dotted where °°“°e"1ed8 ’
o/~ w0 cov _~ < commonly adjacent to alluvial fans and talus. Subject to x Dome - -Symbol located near center
. </ © A~ W sheetwash and ponding; cut by arroyos in larger valleys. Strike and dip of strata
92 @/ © /- oc° Thicklz vegetated by sagebrush and grass. Thickness probably —% {“cllré“;.d"s':rékei:“d dip measured in the field
/ P~ as much as 30 ft — Ipplixdlntste--ktr e and dip determined photogeographically
p / Qal Low alluvial-fan deposits (Holocene and T mplied--Strike and dip determined photogeologically, no
36° p ( Pleistocene?)--Unconsolidated silt and sand; contains gravel - .
6 - composed of subangular to rounded pebbles to boulders of basalt e Strike and dip of joints--Vertical
0 5 10 20 30 40 Miles l::ld cher;:l; 98{t1¥1ce=eitt:d by fypsul and calcite. Merges with L4 c°1t:3::d:t:“2t“:°'icn"i:“i‘r ;0114’;; with strata dipping inward
e T = stream-channel, floodplain, talus, and older alluvial-fan entral point. ay reflect deep-seated b i
deposits near their dgwnslope ends. Difficult to distinguish as collapses originating in the Redwall Lillegtone o—— ——
0 8 16 32 48 64 Kilometers from terrace deposits northern part of map. Subject to erosion Sinkholes--Enclosed sinkhole depression filled with local talus
b f&ash floods ang sheett):wash. %ﬂarsely vegetated by creosote = Ten:?gnchlrig::alndeposigs i Sheus
shrubs, cactus, and sagebrush. ickness probably as much as — --No vertica splacement
. . . : i Moh 25 ft
wag] Flgurecl. It‘ocazttinz\ozzp of Lizard Point 7.5-minute quadrangle, northern Mohave Qg2 Low terrace-gravel deposits (Holocene and Pleistocene?)--Similar Hi REFERENCES
ounty, . to young terrace deposits (Qgl); partly consolidated. On 1ntcz:e, L.r., .1986: Geology of the Mountain Sheep Spring Quadrangle, Mohave
benches and abandoned stream channels about 10-30 ft above ounty Arizona: in Griffen, D.T., and Phillips, W.R., eds., Thrusting and
' PREVIOUS WORK modern stream beds. Merges with and locally overlain by talus, extensional structures and mineralization in the Beaver Dam Mountains,
Petersen’s 1983 preliminary geologic map of the Washington Fault zone at alluvial-fan, and alluvium shed from older surficial deposits. f_t_)ut{hwestern Utah, Utah Geological Association Publication 15, Annual
a scale of 1:24,000 covers part of this quadrangle. The area was included in Thickness about 5-20 ft Pet ield Conference, St. George, Utah, map scale, 1:24,000.
state geol? ic maps at a scale of 1:500,000 (Wilson and others, 1969) and at a Qa2 Lov-intermediate alluvial-fan deposits (Holocene and e eésené S.M.i 198?, Tectonics of the Washington fault zone northern Mohave
Sectucing cnies natuin. on (o seth, the Sk, Gooigs E5-iwute gremvangle cotame Gove bamelt Shsots: pawthy oemmted by embests sk s p, 8320 one: Drighen Young Universicy Geslegy Studies. v. 30, pe. 1,
. > g - . contains more basalt ts; tl 1 e 1
Utah; on the west, the Purgatory Canyon 7.5-minute quadrangle, Arizona; and on gypsifereous caliche,cwgzc: rz::lb{e:e:e:::gybglzgégri:t,:ea:gd N Reynolds S.J., 1988, Geologic map of Arizona: Arizona Geological Survey,
the south, the Wolf Hole Hount;égxf;;;(t: ;i‘;‘izl’igute quadrangle, Arizona. generally lies at higher elevation than Qal. Basalt clasts Reynz‘{gzonSAEizogiérz:p 261’? ;cal‘e’ i:l,OO0,000.
. - sl S5 o more common than in younger (Qal) alluvial-fan deposits. Milsesen. 4. ¥ ge, -P., Welty, J.W., Roddy, M.S., Currier, D.A.,
-—— - XX Ly N L R I e . e mmimiclins 1o fetoomn; "imideis B Sistegt Cosigmrls W
esert grass. ckness about 10-60 ft : zona Bureau of Geology and Mineral
the east or northeast. The area is partly dissected by tributary drainages to Technology, Geological S
e Vinghn Miver, Jusé aseeh € W gudrzme. y y 8 Qt T;l::ngggz;:\;soé.ﬂgmtn: and rl;htoconc)i-Un;;rt;d debr‘iis " Sotauf,th.)E,;syand Bil%ingsle;fvg?}{éf“?ghér::i1e;::bigz,°§5ghg.roroweap and
STRATIGRA o very large angular blocks, sand an Kaibab F ti "
109 About 1,600 ft of Permian and Triassic rock strata are exposed in the silt; in part cemented by calcite a sum. Merges with Mountainoézgloo?ié,LS:;:;rzggné::éengﬁiszizitr12;2:taggligz:h535tern vtah:
quadrangle. Lower Triassic rocks once covered the entire area but have been landslide and alluvial-fan material. Sparse to rate Stewart, J.H., Poole, F.G., and Wilson, R.F 19;5 Stratigraphy of th
eroded away except where protected by Late Tertiary basalt flows. The vegetation cover of ll’pli.nion pine and juniper trees at hig: Triassic Moenkopi Formation and reiatéd.;trata'i th é 1p R S
formations exposed are, in ascending order, the Toroweap Formation and Kaibab elevations, sagebrush and cactus at lower elevations. 1 region, with a section on Sedimentar: etrolo nb ; Ao grfﬁi" P]‘.ateau
- Formation (both Lower Permian), and the Moenkopi Formation (Middle? and Lower :‘eul:;ti:e% ;)t:t:ensive deposits are shown. Thickness probab{y as " (;‘eglogical Survey Professional Pnpery681 19551y), P —— Wy
4 Triassic). The oldest formation, the Brady Canyon Member of the Torowea; enrich, K.J., 1985, Mi i s .
: Formatior)\, crops out along the Washington )f'au1t¥ south-central part of tge Q1 Landslide deposits (Hol and Pleistocene)--Unconsolidated Economic Geology, "t-‘ega]v-i::t-:izn ;f 1{;‘;;?%;3[5:11)08 in northern Arizona:
‘ﬂ‘ ~ map. Much of the bedrock at the surface of the southern part of the masses of unsorted rock debris, including blocks of strata that Wenrich, K.J., Bilﬁ sley, G.H ;nd Huntoon P.W 1986, B
L“'«'d 4 " | ) . | | ‘ . . ~ : ~a quadrangle is gray Chet-?,: limestone, gray and white siltstonme and gypsum of l.\:::nso;;:;g ::lik'::ldb‘i‘d s%ld m;lopc. 0c<i:urs préncip;l%¥ geologic map of tﬁe northeastern Huallpai’ln&i;\:x Resei'v;giggi:ngigic;:gty
T J ( . } / s e \\ f B~ ) the Kaibab Formation. e less resistant strata of the Moenkopi Formation al a elow basa ow areas in southern ha Arizona: U.S. Geological Surwv # % » '
J \ {’I:\ - ' - :: - | ] Ze . 7 . Rms [ e ! o crops out in much of the northern half of the map and in patches below of the quadrangle where basalt and underlying non-resistant includes pamphlet 29sp, urvey Open-File Report 86-458A, scale 1:48,000,
i &, - } i . ) N x N 8y K Tertiary basalt capped areas southwest corner of the map. The youngest ;ﬂli‘;‘-krd‘e? g:mri- ‘ad :}lig.gmm ;‘ : oose ’iincd:heregt Wenrich. K.J 28
: W S ' ss o oken rock a ormed strata. oderate enrich, K.J., and Huntoon, P.W., 1989, Breccia pipes and iated
N strata, the Chinle Formation, crops out in the northeast corner of the Yy , pipes and associate
‘ ‘ adrangle. Stream-deposited and mass-moved surficial deposits cover much of vegetated by sagebrush, cactus, pinion pine and juniper trees. mineralization in the Grand Canyon regi -
//\’ p : ! » gﬁe bed%’ock ateaf“Detggis zf the stratigraphy are g:ven gn the description of Qa3 Higgnz::t:i:o:‘i.\::ow:;iwﬁ{c:m’:. pro::bl)('r:’i-::h 11)1 SifEI D'Pt':l'x Bilki.tixglleyz (;g ) ;nd YOZ:E, ;:'A‘-“." zf?héglggz:?éfﬂdl%::;:ﬁ.
’ vy - -fan deposits eistocene)--Similar to northern Arizona (with Colorado River guides), 28th International
A | -y .- GEOMORPHOLOGY younger alluvial-fan deposits (Qal and Qa2), but basalt clasts Geological Co y
4 ‘ , a nmgress Field Trip Guidebook T115/315, American Geophysical
AW ‘ / 7 ! ] ! (&_, H1 AR ( Rmt A\ < 1 ogq Erosion of Mesozoic and Paleozoic strata that dip regionally about 3° are more common and the clasts are coated with desert varnish. Union, Washington D.C., p. 212-218. phystea
~ / \ . \ < ‘ \ / N [ ¥ (i i . RN ool ) N : easterly to northeasterly has resulted in the development of questa and strike Limestone and sandstone clasts are subrounded to well rounded. Wilson, E.D., Moore, R.T., and Cooper, J.R., 1969, Geological Map of the State
i (B Ay 3 / ) ! / ; ) ) O | Uil ~ o> B 2 S e / C ( W/ \ valleys perpendicular to regional dip. During much of the Tertiary, the Partly cemented with calcite and sum. Forms a conspicuous of Arizona: Arizona Bureau of Mines, Universit':y of Arizona, scale
3 j |/ m a¥s; | AN ) . A . | - fo \Wasa = A ; 7/ L ) \ ,,C; / 4496 questas and associated valleys migrated down-dip to the east or northeast. bench or tableland about 20-60 ft above younger alluvial-fan 1:500,000. ’
N [/ ¢ . =/ ~cQy L HE ; ) | > . % { / ™ { : : N v Z/Rmu " Late Pliocene basalt flows occupy some of the north- to northeast consequent deposits. Isolated remnants form a protective caprock over
89 Sy 3 A J 1P 7)) i N . /) j y | v - : 3 £ ’.; strike-valleys such as under Mokaac Mountain. The gradient of the flows on :z:;:s:ﬁﬁng.ﬁ:s gflth:sll(;é:‘ge‘“di:°°“kggi FomCi°‘1‘i~ -
L\ C \ S A N ) f { J/ { 4 ¥ ’ ¥ ‘ Mokaac Mountain is about 200 ft per mile to the north. i -<ensy posits, & ounger alluvial-
oY r S /4 A’ )] 3 ; ! ! ' Y ! P ‘ =\ 4 ? The o fn fafividual bods e in gypsiferous siltstone and mudstone fan and terrace deposits morth part of map. Sparsely vegetated
- / N ! ! ‘ ; \ : in the Moenkopi Formation is easily removed in solution. As a consequence, b 125:2:?:1;:35‘111)6 gsc?és' sagebrush, and desert grass.
Moenkopi strata cropping out on steep slopes beneath the basalt-capped areas #
- are unstable. Shallow blocks of Moenkopi strata give way and in sgiding down, o High 'um‘l'f‘“ deposits (Pleistocene)--Unconsolidated,
S 55’ sap the basalt caprock, which becomes part of the landslide. Breaks too small :“““ ; silt, sand, and pebble to boulder gravel composed
ominantly of angular to subrounded cobbles and boulders of

to show on the map, have developed in the basalt cap near rims above
landslides, especially on the east side of Mokaac Mountain where the dig
y

basalt. Basalt clast form a debris apron protecting outlying
facilitates slippage along bedding planes. The landslide masses probab E

remnants of these highest and oldest alluvial fans. About 1

began their movement in the Pleistocene and have continued to slide 30 ft higher then high-intermediate alluvial-fan deposits (Qa3)

> but can merge with younger alluvial fans near their downslope
s0gg intermittently. ends. Thicﬁness abou‘t.:mg-ZO ft .
STRUCTURAL GEOLOGY Tv Volcanic center or vent area (Pliocene)--A probable vent area with
Faults scattered deposits of light-red basaltic cinder and scoria. A
: Two high-angle reverse faults, the Washington fault (Petersen, 1983) and probable source area for one or more basalt flows of Mokaac
o the Mokaac fault, named in this report, cut Mesozoic, Paleozoic, and Cenozoic Mountain in the southwestern part of the quadrangle
B rocks in the southeastern quarter of the quadrangle. Stratigraphic Ti Intrusive dike or sill (Pliocene)--Dark-gray olivine basalt;
displacement of both the Washington and Mokaac faults amount to as much as weathers as crumbly slope. Found at one locality near Mt.
1,300 ft of throw down to the northwest. Both faults displace late Pliocene Trumbull road, T4ON, ngw, NW corner of section 11, east side
basalts about the same as the underlying Mesozoic and Paleozoic strata. Thus, of road !
most of the displacement along these faults occured in late Pliocene to Tbe Basalt scoria and cinder deposits (Pliocene)--Red-brown clasts of
Holocene time. Holocene movement along both faults has cut fault scarps in fragmentary, angular, olivine basalt fragments; contains dark-
steep talushand alluvial degos{ts up t0112 ft an: i; shown as a solid line on 5raK basalt and cinder fragments; unconsolidated. Associated
the map with an estimated displacement in parenthesis. with volcanic vent areas. Little to moderate v
Displacement along the Washington fault decreases to the northeast whereas mostly grass. Forms slope. Thickness about 50? Stzgion,
displacement along the Mokaac fault increases to the northeast, but the Tb Basalt flows (Pliocene)--Dark gray, olivine basalt; finel
overall sum is maintained. The Mokaac fault dips about 76° to the southeast, crystalline olivine in an aphanitic groundmass. ProbaZIy about
3 visible in a drainage just east of the Mt. Trumbull road, T41N, R12 W, center same age as basalts at Seegmiller Mountain about 12 miles
4 Ta1N of Sec. 36 (A on fig.. ). The Washington fault is estimated to dip to the southeast of this quadrangle, dated at 2.35 % 0.31 and 2.44 *+
T4l N \ :gutlgea;::: zl;out g(i)- 62)fro- an exposure in a drainage along the south part of Oi} :.y. old (Reynolds and others, 1986). Locally covered by
e fau on 8. . caliche-cemented silt, sand,
. A T40N Small normal faults and grabens present on the upthrown crests of the to about 10 ft thick at s:::e ;221:‘115::1?: gg:ﬂezxoggomgiﬁlzp
T40 N Washington and Mokaac faults reflect local tensional stress associated with caprock over less resistant beds of the Moenkopi Formation in
the bending of strata. Displacement along these faults and grabens are southern part of the quadrangle, basalt flows gill pre-late
generally fess than 100 ft, and co-onl{ ess than a quarter-mile long. Pliocene strike valleys. Unit consists of several flows of
Several large tension cracks parallel the drainage of Quail Draw, different thickness; attains a maximum thickness of about 360
southeast corner of map (C on fig. 2). The cracks are in the Fossil Mountain ft on Mokaac Mountain
Member of the Kaibab Formation with open fissures 2-10 ft in width and over
100 ft in depth. The cracks have a northeast strike that parallel Quail Draw. Sedimentary Rocks
Folds Hes o o Shinarump Member. -Resistant brown to brown, thick-bedded
r--Resistan e-brown to brown ck-be
A gentle plunging anticline and complimentary plunginf syncline are coarse-grained, pebbly oror:?%ty ::ndstone and'congloneratic'
located in the northcentral part of the quadrangle. A gently digping, doubly sendstons. Includes Flat-bedded and mediws trowugh cross-
plunging anticline divides local drainages in the central part of the bedding sots with imtevbedied medium-grained saﬁ‘:stone and

quadrangle. The anticlines and syncline trend in a northly direction and are conglomerate lenses, northeast corner of quadrangle. Forms

] not conspicuous folds. These folds probably date from the time of Laramide 1iff
] “°86 regional tilting. Other folds, too small to show at map scale, are the result e . Thickness about 160 ft
of solution of gypsum and are commonly associated with collapse structures. Seashugs For:::i:n é::d\dn;;:t";: du’;;:‘:::;;'lsiairizy'oiizifziﬂgégge
Collapse Structures . ’ ’ ’ ’
Circular collapse structures, minor folds, and other surface ]("{;;;)red' and Timpoweap Members as defined by Stewart and others
86 irregularities in the Kaibab and lower Moenkopi Formations are mostly due to _
solution of gypsum and gypsifereous siltstone. Some bowl-shaped areas in the bl “Pp::nz::‘)::.b;ilt:‘:;::°5:“::g::n:°q::3°:1:£r°°“5:::fr;§;s P
Kaibab and Moenkopi formations that have inward dipping strata may be o slope’ Boniioncabiie wiee SomBue fiﬁzd o g &
collapse-formed breccia pipes, origimting in the deeply buried Mississippian Shimru.p'!(enbez of the Chig s Tosnutheon Thtdlisses S shout
Redwall Limestone (Wenrich and Huntoon, 1989). On this map such features, 295 B¢ water basalt flows of Msbmec Houné;in ol Eoerde Black
commonly with inward-pointing dip s ls, are marked by a dot and the letter e
"C" to denote possible deep-seated breccia pipes. They cannot with certainty - :
be distinguished by surface forms from shalgw collapse structures caused by S Shn:g:‘gp:‘;:‘-”:edlgiiigzgﬁzd :::lzzo}\:- i::;;eg.:gts‘:z}\:iirgoﬁ:iie
removal of gypsum. Moreover, some deep-seated breccia pipes are known to be conponents: Exposed Sosusdir Sudiow 'i‘ertiary Sl fhen sai 4
overlain by collapse features related to solution of gypsum (Wenrich and Lastulite bleshs. Teo Mas zeen stolint o Aonalh Toaiss
others, 1986). The deep-seated breccia gipes are potential hosts for economic step slope with —— {ed es. Upper contac)t' lacedyit o of
deposits of copper and uranium; the shallow structures are unlikely to be the highest beds of lighg ray dolomitic lilzltone or P
a0g5; mineralized (Wenrich, 1985). Currently, drilling seems to be the best way to alBoaticin Salnas e gs %ro- about 375 to 500 £t
determine shallow collapse structures from deep-seated breccia pipes. 2 an atdile sod l;lbor--Interbeddgd caflioeih. Auninsines stltsmame and
Several shallow sinkholes and karst caves have developed with the sandstone, white and gray gypsum prwn B+~ 2oy platy dolomite
solution of gypsum in the Kaibab and Moenkopi Formations. They are denoted on green pr 5 iressmomggies | gray-green éypslfetous el o g o
the map with a triangle symbol and the letter "S" if the sinkhole forms an vein gypsum in P et Upper contact placed at Siiss o
85 enclosed depression or pit on the land surface. The sinkholes are youn% Aamat bad of )ube grny.dolonitic li-estgne Ponaly eamsssd
| features, Holocene and perhaps as old as Pleistocene, and are commonly filled forms slope. Thickness ranges froom about 165 to 30£ fcl.) d

with colluvial deposits.

2 140 000
FEET

)

18 \
{
36£>52l30r' b d - - L i 3 O ’ "
?] 037’30“ 540 OOO FEET g 2 2 2 i ' 1 INTERIOR—~GEOLOGICAL SURMEY RESTON, VIRGINIA—1982 36 52 30
3 - 27g00omE 113°30’
Base from U.S. Geological Survey 1:24,000 . SCALE 1:24 000 Geology mapped 1989-1990
1 1
Lizard Point, Arizona 1979 * P e — 2 e 1 MILE
ol 3V 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET
= - - — |
1 3 0 1 KILOMETER
14%° [ — 1 — | 4 F——
% /258 MILS CONTOUR INTERVAL 40 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929
UTM GRID AND 1979 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET QUADRANGLE LOCATION

GEOLOGIC MAP OF THE LIZARD POINT QUADRANGLE,
NORTHERN MOHAVE COUNTY, ARIZONA

By
George H. Billingsley

This map is preliminary and has not been reviewed for conformity with U.S. Geological Survey editorial
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