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Alluvial deposits undifferentiated Includes pediment talus Lower transitional facies  Occurs in abundance in T 22N i S J ‘ ‘ AN I X f@ 1
Qal aprons, gravel accumulations in dry washes and vegetated Paty northern third of McBrides Sheep Well Quadrangle and 4408 S . I N A . ,‘ | l N L B 9 =
playa lake deposits. to north; pinches out to south. Recessive unit with similar lithologies | f ‘ | \ | ] 4 IS ,Vw )] 4408
to unit Paty thin- to medium-bedded calcarenite, carbonate- I | \ - Rk L W (CdR = = : R 4,;66{/( Z
cemented fine-grained quartz sandstone, and thin-bedded to 6 | b5 \ | \ N/ e oo ‘ (B s i’ﬁo:(\" 5 = 3
VOLCANIC ROCKS laminated limestone. Contains locally extensive accumulations of | | | 4‘ | 3 | \3 ' 7 “ b g
crinoidal limestone. Where present, the crinoids form over 80% of worl — N ¢ ~ ‘ | | ‘ ‘ S 00 l 20ADR 1 _@;
b Mafic lavas (Tertiary) Occurs only in the northern half of the rock; individual stem fragments range in diameter to over 3 cm, T B o e o V22~ | (\\ 22 ) S
the map area in a relict west-northwest-trending graben. which makes this unit distinct from other crinoidal limestones in the ‘ ‘ ‘ ‘ ‘ ‘ (X SN AR 4 B LNy ] “o7 5
Well-exposed, cliff-forming  basaltic lavas. Groundmass s section. Generally light-brown to yellow on weathered surfaces and \ \ ‘ s \ \ L 472 ‘ / 3 g
microcrystalline to glassy. Euhedral plagioclase laths up to 1 cm long medium-brown to medium-gray on fresh surfaces. The crinoidal BN :gzr;srey 4 ;20 3 %
and subordinate subhedral to euhedral pyroxene comprise the limestone is typically light gray on both weathered and fresh ‘ o | | | Lo | ryeoms \ ( 229 AL S é_ ©
phenocryst population. Brown to reddish brown on weathered surfaces, surfaces. Thickness ranges from 0 to over 600 m. Its base is 406 — = | . el 7“ e ; c> §3; (. S ':3”
dark charcoal gray to black on fresh surfaces. Lies unconformably on gradational (commonly indistinguishable) with the underlying Rib o romn 7 o 8 ‘ j N 7/ Fesstain Yiasp 4406 - -
Paleozoic rocks and disconformably on gravels of unit Tg. Represents Hill Sandstone; the top contact is sharp with the overlying Pap unit. 39°47'30™ | - | + 9 | e | W 7 NN /Aoy T 39°47'30
the youngest unit in the mapped area; over 500 m thickness Much of the thicker parts of unit Pat; show lateral facies transitions ‘ ‘ | ‘ | & ‘ (4 SN
remains preserved. into the thick-bedded carbonates of Pap, which is why | include it in

the Arcturus Formation.
4405

- Silicic vent (Tertiary) Occurs only in the SW" Section 24, )
4405

T22N, R59E. Recessive, non-outcropping unit consisting of
angular fragments of altered Paleozoic rock in a groundmass of rock-

Rib Hill Sandstone (Permian, Leonardian?) Occurs
intermittently throughout map area, but generally thickens and

flour, shattered euhedral quartz crystals and subordinate broken biotite ) - formi it of thi
euhedra. Forms anomalously white clay-rich soil. Vent is entirely :ir;o:;a_;bdudnd:nt Toitn-ort?r; l:fzess“:z ttarl]us- grn:];ng ur;|t c; ,—thl:;j tg
crosscutting, and apparently did not develop an effusive carapace. ediu edde . ca c. e-ce ,e €d sanasto ?' 0 'pose . 0 09 e 4404
quartz sand grains with a uniform 80—-120 micron size. Unit consists of s
amalgamated beds that are generally massive but locally show internal 4] +404
SEDIMENTARY ROCKS planar laminations and asymmetric current ripples. Fossils are generally
absent, though some locations in the northern part of the McBrides
Unlithified Terti di Restricted I ; Sheep Well Quadrangle have a basal crinoidal limestone, which
Tg n 'T, fie ertlar:y se |mecr‘1.ts e;trlctfe :10 a smz part o presents difficulty in separating this unit from Pat,. Color varies between 4403
a relict west-northwest-tren |.ng graben |n.t e nort e_m part hematitic red, yellow ochre, and pastel brown on weathered surfaces; it 4403
of thg mapped arga. Includes rece55|ye, uncon.sohdated fluvial and is medium brown to brown gray on fresh surfaces. Lies disconformably
colluwal' accumulatlon§ of gra\{e! derived dominantly from . a local above the Ely Limestone. The basal contact is sharp; the top contact is
Ealleozgéc'\s/lourcef.terlraln.f'll'he u':j't ls IoncenCe ?\I c;ltder becaulse it occurs sharp where overlain by unit Pap, but is gradational where overlain by ) i
V\7h0W p ) 'al macl;: ava '0W|Sc(j ale rIde ’ l:j p ;r)]enisopa c;)mmun.). unit Pat;. | use the first occurrence of bioclastic limestone beds to define w02 Cross section A-A
; ere uwfa, s.e iments inclu Ie OC?IV erived lit °°9'es that rlange the overlying base of the unit Pat;. Thicknesses vary from non- A
I\;Iomt S?ntz ralctlct)n o rTlo?:ratc?y we -rou?dzez)dto.gbm-dlar_?:ter C]IaSFSi deposition to £100 m. The large thicknesses described by Hose and 4402
ost ot the ca.s S are In the size range o O_ cm. the cofluvia Blake (1976) are derived from their inclusion of my Pat, unit into their
gravels are derived from the same source terrain; they are unsorted, Rib Hill
non-rounded, and form plateaus of fanglomerate that can be ' Cabin Spring Quad |
distinguished from presently forming Quaternary fanglomerate by their 39°45+ 75 -39°45' .a In Spring uadrangle Bend i secton
deeply dissected geomorphic signature and their stratigraphic position Ely Limestone (Pennsylvanian) 4401 / McBrides Sheep Well Quadrangle end in section
below the lavas. 4401
Pe Platform facies (Desmoinesian?) Occurs throughout
Arcturus Formation (Permian) P the map area. Bold, outcrop-forming unit of medium to
thick, planar-bedded micritic limestone that forms a distinctive
Par Reef facies Occurs as cliff-forming outcrops in the ledge-and-slope topography. Micrite beds are generally thick to 4400
cores of synclines in the southern part of the map area amalgamated and do not show sedimentary textures except for 4400
and at high elevations in the northern part. Bedding is generally local planar laminations. Contains abundant and distinctive
massive with internal 1- to 5-cm-thick lenticular and undulatory concentrations of chert. The chert is bedding parallel, generally
depositional units. The fossil component is generally greater than displays irregular and diffuse upper and lower margins, averages
30%, and includes abundant and pervasive brachiopods, crinoids, 2-5 cm thick, and represents up to 30% of most outcrops. | used 4399
gastropods, and sponges(?) that act as a framework for micritic the presence of significant chert to distinguish this unit from the 599
mud. The sponge-like biota are 2—3 cm in diameter, approximately platform carbonates of unit Pap. Contains a sparse fossil
10-20 cm long, and locally contain hollow centers. They commonly population of highly fragmented crinoid stems, brachiopods, and
branch into two tubes in an upward direction. They occur both locally, corals and fusulinids. Medium to light gray on weathered
normal to bedding in a growth position, and parallel to bedding. surfaces, medium gray to locally dark gray on fresh surfaces. The
Local accumulations of colony corals and bryozoans also occur but lower contact with the Diamond Peak Formation is gradational over 4398
are not common. Crinoid stem fragments are locally abundant and less than 10 m; the upper contact is an erosional surface, above 4398
range up to 2 cm in diameter. None of the fossils show preferential which is either the Rib Hill Sandstone or the platform facies of the
orientations from current reworking. Cream to buff or tan on Arcturus Formation (Pap). An intraformational breccia occurs within
weathered surfaces, cream, tan, or light gray on fresh surfaces. the Ely where the Rib Hill Sandstone is not present. Thickness of
The base of the unit lies conformably on the Platform facies (Pap). the unit varies greatly from 300 m to more than 800 m. 4397
The unit is the highest Paleozoic strata exposed in the area so its 1397
total thickness is unknown because of erosion; its minimum Pe Reef facies  Occurrence is restricted to the northern W\ K15, = P 4 — ==
thickness is 1200 m. r part of the McBrides Sheep Well Quadrangle. Bold, cliff- 39°42'30" | Thin-medium bedded | | J g & 4 =53 YN ==7lh? A N o )= N\ — | 39°42'30"
forming limestone unit that is lithologically similar in most respects bioglasc\calcarsie e // / ~ o=y ] = — ~
with the platform facies. Differences include a greater diversity and s “ | /(gg‘:‘ \\\,é» fif( / 2
Paf Fore-reef facies Distributed extensively throughout the abundance of fossils, and a significantly greater bed thickness. The 4396 - }# - ——— 1) HAN ; }\ﬁ : ‘ = ' , . = ‘ 5
northern half of the map area; does not occur in the fossils, some of which are in their growth position, include an ‘ \ } ///M”\\ SN s == AN \ =J 1/ aeXe ] lf’*’ R 1 ] 4306 B @
South where unit Par lies directly above unit Pap. Recessive unit abundance of brachiopods, bryozoans, corals, sponges(?), and u.;‘ ‘ ) / G SRV \ ‘ I = %
of laminated to thin-bedded calcarenite and sandy limestone. crinoids. The lower contact with the Diamond Peak Formation is :‘ 4 ‘ \ \ = '% g
Consists of 1- to 3-cm-thick beds with laminated mud parting gradational over less than 10 m; the upper contact is sharp with the < (:‘;@ =) W) 3 a
surfaces. Beds are generally planar but locally include Pat, transitional facies. Thickness of the unit is at least 800 m. 95| = L B N ‘; ) | g 3
unidirectional asymmetric current ripples.  Straight-shelled | | = = 1., 22
nautiloids are strongly current oriented in southerly exposures and | | = = 95 g %
randomly oriented to the north. The clastic component comprises Diamond Peak Formation (Mississippian) Occurs in the 1 | z § 3 oi
well-rounded terrigenous, carbonate-cemented quartz sand with a Mdp | . inills along the west flank of the Butte Range. Represents I ‘ 3 z 5
grain size °f. 80 t.° 120 mlcrqmeters. Basal part °.f U”'t. contains a lowest exposed unit in map area. Composed of two subfacies that were ‘ ‘ / gl 5 ®
distinctive biological population that | used to identify the unit not mapped separately. Sand/silt facies is generally more recessive 4394 |- = \‘7 — 1 — LA 2] 7 pr] %
regionally. It contains well preserved pseudoplanispiral gastropods than the conglomerate facies; both stand out locally with good outcrop. | N f )| 4394
(Amphl.‘sca;?ha?), O!’thOStFOphIC typfe . conlsplral ) gastr(?pods The base of the unit is not exposed; the top is gradational over 10 m or ‘ S\ = N
(Murchisonia?), straight-shelled nautiloids (Michelinoceroidia?), less to the Ely Limestone. The gradation is marked by a systematic | : ) M z Cross section B-B'
ammonoids (Goniatites?), and brachiopods. In southerly exposures increase in strongly crossbedded and resedimented clastic carbonate \ | \ b Y AR
they occur as localized thin bioclastic debris flows scattered beds within siliciclastic detrital beds, thence to primary carbonate beds w3l —A L N >\ L ser2 AN\ v edding con
intermittently through a thin-bedded to laminated limestone of the Ely. The conglomerates consist of well rounded pebble to cobble 1? s N o SRely bl & P
sequence; to the north they occur at the ‘same ||thostr_at|graph|c size quartzite and chert fragments in a fine-sand to mud matrix. The < | N ]J’ A\ AN \>) Q)
Ifavel but are more evenly scattered in laminated and thin-bedded conglomerate occurs as lenses within finer grained material and as = 4 g Y h LG
lime mud. amalgamated lenses. Most depositional units show either reverse or o | 1 [ ] X2 FF e
_ _ _ bidirectional grading. The sandstones consist of medium- to coarse- ~ L] ‘\‘ . ) S e
Med!um to light br9wn or yellowish brown on wegthered su‘rf‘aces, grained quartz sand with local pebbles of quartzite, chert, and locally, N 43?2 [ I\ TV W ~p g\ i o
m_edlum brown to light gray on fresh syrfaces. U’_“t has a minimum fossilized wood fragments. Asymmetric current ripples are the dominant 39°40 | Vo N, \%(/N\‘U , { —139°40
thickness of 500 m. Its base is gradational, and is best defined by bedform where present, but most of the unit is planar laminated. L] | L] N \ﬁHC \&:{ \
the last accurrence of massive micrite beds of unit Pap. The top is Several measurements of the current ripples indicate a transport 6 (5 G Frsf? T\/):/ /
ehvewwhgre tec:]onlc; aI;ere.d 'Eafp limestone occurs as thrust sheets direction of S20°-30°W (Shallow well area, Sunshine Well | | (b9 U%G?ﬁr/k}% =)
that terminate the top of unit Paf. NW Quadrangle). wor LY A A [/ SUE QW\{&(%W I
. e The unit | _ | '] o e
Pat Upper transitional facies This unit is present only in ‘ / ‘ ¢ (€} X \\\\‘j\\b// = 4391
82 | the northern part of the map area; where present it is not ALTERATION | X
everywhere mapped as a distinct facies due to a lack of adequate 2
exposure. Where not separately mapped it is included as the basal Stratabound dolomitization. silicification g
part of unit Paf. Moderately recessive unit composed of lithologies recrystallization and bleacl;ing Occurs v:/ithin the platform wool AL AN AN
intermediate between the fore-reef facies (Paf) and the platform R { / g
facies (Pap), including carbonate-cementied unartz sar?dstone carbonate of unit Pap. Texture destructive; alteration has destroyed ! ) 4390
bioclastic Iim;:stone and massive micrite: massive micrite stands’ features and has masked all bed forms. Restricted to southern half of i ple“ / ‘ 32
out in strong relief ’the calcarenite is rec;essive Unit prodresses mapped area. Silicification and bleaching overprints the dolomite and is % ‘ |
from mediurgn o th,ick beds of massive micrite -separatZd % thin- spatially associated with thrust faults. The most intensely developed ™ ‘
bedded sand artings at the base systematically u w;/rd to portions generally occur in the brecciated hanging walls of the larger asgo |/ AN N YNy
. andy paring . SYSE v up . displacement faults and is strongest near the base of individual thrust 21N X )
entirely thin-bedded calcarenite. The unit typically does not contain sheets. The silicification is chalcedonic and bedding controlled, though 20N | ’ 1%
fossils except local accumulations of crinoid stem fragments. ’ ’
. _p ] . .. . 9 ) crosscutting replacement veins are generally present. Where bedding is ‘
Color is variable: the massive micrite beds are light to medium h ) L th halced foll beddi isely: | \ ‘
gray on fresh and weathered surfaces; the calcarenite is generally t © pnmary cor].trF)., the ' chalcedony follows - bedding premsg Y \
. . intervening nonsilicified beds are composed of coarsely crystalline | \
pastel brown to light tan on weathered surfaces and medium to dolomite. Wh di dant to bedding th itz al ts th asgg|6 WA\VANERN 5\ \
light gray-brown on fresh surfaces. The lower contact is sharp and oomite. ere discordant fo bedding he quariz always cuts the [ ‘ | \
is based on the first occurrence of calcarenite beds between dolomite. Unaltered and unconsolidated gravels of unit Tg occur as a | ‘ ol J 7] 4388
. . ] ) . channel-filling sequence that was cut into the altered carbonate strata, -
massive micrite beds; the upper contact is gradational over 30 to demonstrating that alteration is older than 39 Ma | ‘ |
50 m and is based on the last occurrence of massive micrite beds. 9 ' / [ McBrides Sheep Well Quadrangle
. . 39037!30"_ < ~< s 1 It ;{ ! _39037!30"
The unit ranges from 0- to 100-m-thick. o | 0 :‘“K/ Dickenson Well Quadrangle Bend in section
. ) “< 4| Intensely developed breccia  Generally associated with 7= / *‘F
Platform facies Occurs throughout the map area but is + | thrust faults. and hosted b t | ltered platf 2 4387
Pap ] . , y strongly altered platform 250
best exposed in the middle to northern part of the area. carbonate of unit Pa o\ A |
Cliff-forming unit of medium- to thick-bedded or massive micrite. P-
Beds are generally massive and show no bed forms. Locally \ T\ |
includes concentrations of 200- to 300-micrometer quartz sand 4386 S \i"
grains floating in a carbonate matrix, but is otherwise strictly micrite % % Bl AR\ 1386
or a recrystallized equivalent. Local accumulations of thin- to S 35 | S )
medium-bedded carbonate-matrix, graded conglomeratic turbidites \ \J2s ‘
occur in the upper half of the unit. Clasts in the conglomerates are ‘ 3 2 \
composed mostly of quartzite and chert; they are well rounded and N\ vl
range up to 2 cm in diameter. Much of the original rock texture is 4385 - | Zﬁ
destroyed by partial to total dolomitization. The dolomitic parts of ) Ts S =7/ / | +385
. ; . . . See accompanying text for references and - : <
the unit form highly resistant, white to very light gray outcrops. The d e . 18
R ) . escriptions of structure and stratigraphy. | ’
distribution of dolomite was not mapped due to masking by later ol >
epigenetic silicification. Contains a sparse and highly fragmented | ) T ]
) ) . . . . \ \ \ 152 =
fossil population locally, including fusulinids, brachiopods and 4384 J il » 2 \ Z
crinoid stems. The fusulinids are generally restricted to near the top IE J o Par/ - ae 200NN\ T 201NN N — (] 4384 °
of the unit. The base of the unit is sharp, defined by the last \ [ 20 1 \ .5 \ §
occurrence of Rib Hill-type sands. The upper contact is defined by ‘ \ ) 1‘ 20\ X 15 22 -
the first occurrence of thin-bedded calcarenite of Pat, or Paf. The | j ! 20\ 3"3 !
unit is present throughout the mapped area and ranges from 200 m ; ‘1 i N (L 26\ &) 0 g
to over 500 m thick. It lies conformably on the Rib Hill Sandstone or 383 S = : = ‘ " | PRap” | )15 N e i =\ R AR A\l
the Pat, transitional facies; locally it interfingers with the Pat, . ‘ A A\ Y . L (7= 1, \ 1l; 105 S z ) ii S, S SIAYT 3 4383
" . . / N ) N iy W\ | 20 15 -
tr§n5|t|onal unit.  Where P.r and Pat, are not present, Pap lies 39°35 \TL_ ” \ ; i SAS oS\ ;\ | 0\ }§%§—39 35
disconformably on the Ely limestone and is separated by a 20- to : - NS « =\ / <\ ; & n\ = I~ { 7 35\
30-m-thick intraformational breccia. | ‘ \ \ / : 5 S/ - {0 ;
\Q c
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30 | fokenson 29 - ! 28 (et | ! ( 2 | % ;
,,,,,,,,, ? N I \ A | N \ NG 7 j % | 30 | o
Contact Solid where certain and location accurate, Strike and dip of beds — ] B TN ey ~ = ‘ NG NI o Al 20
short-dashed where inferred. 4381 | ,c\)f — A AN A \ N NN ] Nl 2 (=8
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Shoreline cliff Solid where certain and location accurate,
dashed where inferred; queried if identity or existence .
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