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MAP SYMBOLS

Certain—Location known <25 m

Definitions:  Approximate—Estimated location 25-100 m

Formation contact—Continuous where certain, long dash where approximate

Fault—Continuous where certain, dotted where concealed; queried where uncertain,
upthrown (u) and downthrown (p) blocks designated when fault type is unknown, ball
and bar on downthrown block of normal fault, triangle on upper plate of thrust fault,
rectangles on upper plate of reverse fault, arrows indicate relative motion

Fracture or possible fault—Continuous where certain, dotted where concealed

Structural boundary—Separates layered from unlayered Chugwater anorthosite, after
Lindsley and others (2010)

<—1——— Anticline—Continuous where certain, long dash where approximate, dotted where

©® KM54
©® KM53

X KM37

concealed; arrow on end indicates direction of plunge
Line of cross section

Oblique fault—Circle with minus, toward observer; circle with plus, away from observer;
arrows indicate relative motion; in cross section only

Trace of foliation in subsurface—Cross section only

Inclined metamorphic foliation—Showing strike and dip
Vertical metamorphic foliation—Showing strike

Inclined magmatic foliation and lamination—Showing strike and dip
Vertical magmatic foliation and lamination—Showing strike
Inclined bedding—Showing strike and dip

Inclined bedding in cross-bedded rocks—Showing strike and dip
Inclined jointing—Showing strike and dip

Vertical jointing—Showing strike

Sample, geochemistry *

Sample, geochronology *

Sample, geochemistry and geochronology *

Prospect pit—Labeled if sampled for geochemistry *

Aggregate pit

* see Webber and others, 2022a
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Geological Survey (WSGS) and State of Wyoming make no representation or warranty, expressed or implied,
regarding the use, accuracy, or completeness of the data presented herein, or of a map printed from these data. The
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responsibility or liability for interpretations made from, or any decisions based on, the digital data or printed map.
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trademarks, trade names, or other product or company names in this publication is for descriptive or informational
purposes only, or is pursuant to licensing agreements between the WSGS or State of Wyoming and software or
hardware developers/vendors, and does not imply endorsement of those products by the WSGS or State of

Wyoming.

EXPLANATION

DESCRIPTION OF MAP UNITS

Cenozoic

Qac

Qc

Qof

Alluvium and colluvium (Holocene)—Unconsolidated to poorly consolidated, subangular to
subrounded sand, gravel, cobbles, and boulders mixed with silt- and clay-rich soil; locally derived.
Includes alluvium, slopewash, debris flows, and alluvial fan deposits. Older alluvial deposits
locally contain boulders up to 2 m across. Thicknesses generally less than 15 m

Landslide debris (Holocene)—Blocks and slumps of locally derived bedrock from steep and unstable
slopes. Thickness less than 5 m

Colluvium (Holocene)—Unconsolidated clay, silt, sand, gravel, cobbles, and boulders, typically in
clay-rich soil matrix; locally derived. Combined alluvial fans, minor debris flows, and slopewash,
typically at or near base of steep slopes. Thickness not determined

Older alluvial fan deposits (Holocene and Pleistocene)—Poorly sorted clay, silt, sand, and gravel;
crudely bedded to massive with some debris flow component. Limestone cobbles common.
Currently inactive and dissected, often occurring as erosional remnants. Up to 3 m thick (Ver
Ploeg, 2007)

Paleozoic

Pcs

Pey

PPcB

Pca

Casper Formation and Fountain Formation, undivided—Subdivided into five informal members
based upon local, confined aquifer packages by Lundy (1978), following Benniran (1970);
uppermost epsilon member not exposed on quadrangle. Upper contact of all members mapped on
top of uppermost limestone. Underlying Fountain Formation included with basal Casper
Formation. Thicknesses and descriptions from Benniran’s (1970) measured section in Timber
Canyon, T. 17 N., R. 72 W, secs. 27, 28, 29, and 30; total thickness approximately 166 m
excluding epsilon member

Delta member (Permian)—Top not exposed on quadrangle. Capped by white-gray to pink,
massive, fractured, stylolitic 3-m-thick limestone underlain by 9-m-thick tan and pink, very
fine-grained, subrounded, calcareous sandstone. Underlying 3-m-thick calcilutite and
calcarenite is pink to light-gray and massive; crinoid columnals common, brachiopods and
gastropods rare. Basal unit is tan, fine-grained, calcareous, moderately to well-sorted, cross-
bedded, 12-m-thick sandstone interbedded with red silty shale. Thickness 27 m

Gamma member (Permian)—Capped by extensive, ridge-forming, pink to white-gray, fine- to
medium-grained crystalline, 9-m-thick calcarenite and calcilutite with abundant ooids, crinoid
columnals, and gastropods; silicified at top; tan to buff and dolomitic at base. Underlain by
18-m-thick, yellowish-gray to grayish-orange, medium- to fine-grained, rounded to
subrounded, moderately to well-sorted sandstone. Thickness 27 m

Beta member (Permian and Pennsylvanian)—Capped by 11-m-thick white-gray to pink,
massive calcarenite and calcilutite with chert concretions, ooids, crinoid columnals,
brachiopods, gastropods, and fusulinids; equivalent to limestone 4 of Benniran (1970).
Underlain by red to tan, fine-grained, subangular, moderately sorted, cross-bedded, 30-m-
thick sandstone. Member mapped on top of limestone 4 of Benniran (1970). Thickness 41 m

Alpha member and Fountain Formation, undivided (Pennsylvanian)—Composed of three
distinct limestone units underlain by sandstones; grades into and mapped with underlying
Fountain Formation. Upper unit is prominent 17-m-thick calcarenite and calcilutite with
dolomite at base; dense and recrystallized; brachiopods, gastropods, ooids, and crinoid
columnals common; underlain by 15-m-thick buff and red, medium- to fine-grained sandstone
with interbedded red shale. Middle unit is 5-m-thick, light-tan to light-purple, sandy
calcarenite containing brachiopods, gastropods, and crinoid columnals; underlain by 11-m-
thick reddish-brown to light-tan, medium- to fine-grained, cross-bedded sandstone. Lower
unit is 4-m-thick, sandy, pink to tan to purple, finely crystalline calcarenite and calcilutite
with few fossil fragments; underlain by 18-m-thick pink and tan, medium- to fine-grained
calcareous sandstone. Alpha member total thickness is 70 m. Fountain Formation composed
of poorly exposed, coarse-grained, pink to red to purple sandstone and arkose, interbedded
with conglomerate, siltstone; less than 9 m thick

Precambrian

Ym

Ys

Ysm

Ymrms

Ymrpm

Granite dike (Mesoproterozoic)—Several varieties of granitic dikes associated with Laramie
Anorthosite Complex and Sherman batholith. White, light-pink, pink-orange, or mottled maroon
and white; aplitic to coarse-grained; locally porphyritic; can be pegmatitic. May contain pink
microcline, perthite, plagioclase, quartz, biotite, and hornblende. Muscovite and epidote present
in zones of mineralization. Includes multiple lithologies described under Sherman Granite and
Maloin Ranch pluton. East of map area, individual feldspar megacrysts up to 60 cm. Dikes
frequently host quartz veins, which are locally heavily mineralized and have been mined for
copper, gold, and tungsten. Width ranges from 1 to 10 m, length up to several hundred meters;
typically trend north—northwest. Crosscuts all units within Chugwater anorthosite, Maloin Ranch
pluton, and Sherman batholith

Pegmatite dike (Mesoproterozoic)—Pegmatitic, white to pink quartzofeldspathic dikes and quartz
veins; composed of pink microcline, perthite, plagioclase, translucent gray to opaque white quartz,
with accessory biotite, amphibole, rare amazonite and garnet. Muscovite and epidote present in
zones of mineralization. Feldspar megacrysts up to 60 cm. Width ranges from 1 to 10 m, length
up to several hundred meters; typically trend north—northwest

Mafic dike (Mesoproterozoic)—Fine-grained, locally porphyritic, inequigranular, gray-green to
black mafic dikes composed of acicular, randomly oriented plagioclase laths, green to brown
hornblende, and biotite with oxides and chlorite. Plagioclase extensively sericitized. Forms thin
(less than 10 m) but laterally extensive dikes (up to 1.6 km) that cut Horse Creek intrusive units

Sherman batholith (Mesoproterozoic)

Sherman Granite—Medium- to coarse-grained, orange-pink to reddish-gray, subequigranular
granite composed of microcline, plagioclase, quartz, hornblende, biotite, and ilmenite with
accessory magnetite, zircon, allanite, apatite, titanite, and fluorite. Rare fayalite,
clinopyroxene, and pigeonite may be present (Frost and others, 2002). Weathers to coarse-
grained arkosic soil; common alteration products include sericite, clay, and hematite
(Ramarathnam, 1962). Textural and compositional variations common; main body
subporphyritic to equigranular with subhedral feldspar phenocrysts. Local variations include
coarse-grained, red-orange, ovoid, porphyritic perthitic microcline surrounded by hornblende,
biotite, and possible pyroxene; coarse-grained, light-gray, granodiorite composed of light-
pink potassium feldspar megacrysts (1.5-5 cm) in gray-white granodioritic matrix with
magmatic foliation. Contact with Maloin Ranch pluton east of map area marked by series of
gradational to intermingled granites that are difficult to distinguish from Sherman Granite.
Age constrained south of map area to between 1,434 = 1.7 Ma (Frost and others, 1999) and
1,433.0 = 1.5 Ma (Frost and others, 2002); Mule Creek lobe of Sherman batholith, north of
map area, constrained to 1,437.7 + 2.4 Ma (Frost and others, 2002)

Monzosyenite—Coarse-grained to porphyritic, dark-red-brown to dark-gray syenite to
monzosyenite composed of feldspar phenocrysts, clinopyroxene, green and brown amphibole,
biotite, titanomagnetite with other oxides, apatite, trace quartz, and possible inverted
pigeonite. Feldspar phenocrysts up to 4 cm; plagioclase and perthite with myrmekite on grain
boundaries; heavily fractured. Amphibole occurs as pseudomorphs or as rims on pyroxene;
mafic minerals constitute 20-40 percent of rock. Forms highly recessive and rounded
outcrops, often only visible in drainages. Contacts with Sherman Granite poorly exposed but
locally gradational; some areas may represent earlier phase of Sherman Granite. Age
constrained to 1,440.3 = 2.7 Ma (Webber and others, 2022a)

Laramie Anorthosite Complex
Maloin Ranch pluton (Mesoproterozoic)

Biotite gabbro—Fine- to medium-grained, gray-brown, unfoliated, subequigranular gabbro
dominated by interlocking plagioclase, clinopyroxene, orthopyroxene, and biotite with
accessory composite ilmenite-magnetite, olivine, brown hornblende, and minor apatite.
Plagioclase is subhedral to tabular, appears translucent in hand sample; fine-grained
variants exhibit lath-like plagioclase as subophitic intergrowths. Contains xenocrysts of
Chugwater anorthosite plagioclase up to 0.5 cm (Kolker, 1989). Occurs primarily as
minor conformable or cross-cutting bodies in southern portion of Maloin Ranch pluton;
most occurrences too small to map

Granite—Several discrete varieties of granite exist within Maloin Ranch pluton; also occurs
as extensive dikes that cross-cut older units. Porphyritic granite: coarse-grained,
porphyritic, pink; composed of perthitic microcline, ferrohornblende, biotite, and quartz;
typically exposed on ridges near monzosyenite and quartz syenite. Medium-grained
granite: medium-grained, subequigranular; composed of subequant perthitic microcline,
ferrohornblende, biotite, and up to 35 percent quartz; gradational transition from
monzosyenite, hornblende syenite, and quartz syenite. Southern porphyritic granite:
coarse-grained, porphyritic; composed of tabular, zoned microcline, hornblende,
plagioclase, and minor quartz; resembles portions of Sherman batholith (Kolker, 1989).
In southeastern exposure of pluton, east of map area, contacts with Sherman granite

interlayered to gradational; locally impossible to differentiate in field

Monzosyenite—Coarse-grained, deep red-brown, two-feldspar cumulate composed of
interlocking megacrystic feldspar in matrix of finer-grained ferromagnesian minerals,
plagioclase, and quartz; magmatic foliation defined by alignment of mafic minerals.
Feldspar megacrysts (1-3 cm) primarily composed of perthite and lesser plagioclase,
with partial replacement by microcline; myrmekite common along megacryst grain
boundaries. Ferromagnesian minerals in matrix include ferroaugite, inverted pigeonite,
and fayalite, which occur in clots surrounded by green ferrohornblende and grunerite.
Trace minerals include ilmenite, zircon, and apatite; quartz content variable. Forms low,
spheroidal outcrops. Gradational contact with overlying porphyritic granite; underlying
fine-grained monzonite is typically interlayered with sharp contacts but is locally
gradational to intermixed (Kolker, 1989). Age constrained to 1,434.3 £+ 1.2 Ma (Scoates
and Chamberlain, 2003)

Porphyritic monzonite—Coarse-grained, red-brown to gray, massive, porphyritic
monzonite composed of feldspar megacrysts hosted in fine-grained, monzonitic matrix.
Feldspar megacrysts (0.5-4 cm) include both microperthite and plagioclase, typically
subhedral to euhedral, randomly oriented, and locally exhibit prominent twinning.
Monzonitic matrix composed of plagioclase, microperthite, and minor quartz (less than
5 percent), with clots of inverted pigeonite and clinopyroxene. Majority of area mapped
as porphyritic monzonite includes interlayered fine-grained monzonite, biotite gabbro,
and monzosyenite. Contacts with fine-grained monzonite and monzosyenite are sharp
(Kolker, 1989)

Fine-grained monzonite—Fine- to medium-grained, equigranular to locally porphyritic
monzonite composed of interlocking plagioclase, microperthite, augite, inverted
pigeonite, biotite, and minor quartz (Kolker, 1989); localized, weak magmatic foliation
defined by alignment of feldspar phenocrysts. Deep-red iron staining common; fresh
surfaces gray. Porphyritic variants dominated by 2—3 cm feldspar megacrysts with minor
mafic minerals in matrix. Includes fine- to medium-grained ferrodiorite dikes and
inclusions intruded along basal contact with Chugwater anorthosite; composed of
plagioclase, augite, inverted pigeonite, composite ilmenite-titanomagnetite, and apatite
(Kolker, 1989). Numerous unmapped xenoliths of pelitic gneiss near Lake Hill
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Chugwater anorthosite pluton (Mesoproterozoic)—Main body subdivided into upper, middle,

and lower layered zones composed of a leucogabbroic zone overlying an anorthositic zone,
with centimeter- to meter-scale interlayering within each zone

Leucotroctolite—Fine- to medium-grained, light-gray plagioclase, fayalite (up to 40
percent), augite, and orthopyroxene, with accessory biotite, ilmenite, titaniferous
magnetite, and trace pyhrrotite, pentlandite, and chalcopyrite. Olivine commonly
weathers out leaving pitted surface. Leucotroctolite bodies typically 2-20 m wide and
both cut and lie parallel to regional layering; sharp contacts with anorthosite and diffuse
contacts with leucogabbro. Areas mapped as leuctroctolite are generalized regions of
leucotroctolite outcrops intermixed with anorthosite and leucogabbro (Newhouse and
Hagner, 1957; Frost and others, 2010; Lindsley and others, 2010)

Upper leucogabbroic layered zone—Medium-grained, dark-blue to black, subequigranular
to inequigranular leucogabbro. Composed of 80-90 percent anhedral to tabular
plagioclase (Anss.e0), up to 15 percent iron-rich augite, inverted pigeonite, and
orthopyroxene; minor phases include olivine, ilmenite, and titanomagnetite; biotite only
present with olivine; trace sulfides include pyrrhotite, pentlandite, and chalcopyrite.
Forms poorly exposed topographic lows (Lindsley and others, 2010)

Upper anorthositic layered zone (King Mountain anorthosite)}—Medium-grained, blue-
gray, subequigranular to inequigranular anorthosite. Composed of tabular labradorescent
plagioclase phenocrysts (Ans.e3; 2—3 cm) with rare megacrysts (larger than 5 cm),
inverted pigeonite, and orthopyroxene with accessory ilmenite and magnetite (2—4
percent); contains trace quartz and secondary muscovite, epidote, and sericite.
Plagioclase phenocrysts contain inclusions of magnetite, ilmenite, biotite, and rutile;
inverted pigeonite present in upper stratigraphic levels of unit. Distinctive lamination and
magmatic foliation defined by alignment of plagioclase phenocrysts (Lindsley and
others, 2010). Age constrained to 1,436 + 0.7 Ma (Frost and others, 2010)

Middle leucogabbroic layered zone—Medium- to coarse-grained, dark-blue to black,
subequigranular to inequigranular, locally megacrystic leucogabbro, weathers dark-
brown. Composed of 80-90 percent anhedral to tabular plagioclase (Ane.ss), up to 15
percent iron-rich augite, and orthopyroxene; minor phases include olivine, ilmenite, and
titanomagnetite; biotite only present with olivine; trace sulfides include pyrrhotite,
pentlandite, and chalcopyrite. Forms poorly exposed topographic lows (Lindsley and
others, 2010)

Middle anorthositic layered zone—Medium- to coarse-grained, dark-blue to dark-gray,
subequigranular to inequigranular, locally megacrystic anorthosite. Composed of
anhedral to tabular labradorescent plagioclase phenocrysts (Anssss; | mm-3 cm) with
minor green amphibole, rutile, accessory muscovite (less than 5 percent); secondary
biotite, chlorite, sericite, epidote, and muscovite present. Plagioclase phenocrysts contain
inclusions of magnetite, ilmenite, biotite, and rutile; white to light-gray plagioclase
neoblasts present on phenocryst grain boundaries due to high-temperature deformation.
Weak magmatic foliation defined by alignment of plagioclase phenocrysts. Forms
topographic highs. Contains meter-scale characteristic intrusions of leucotroctolite as
described above

Lower leucogabbroic layered zone—Coarse-grained to megacrystic, dark-blue to black,
subequigranular to inequigranular leucogabbro. Composed of 80-90 percent tabular
plagioclase (Ans7.s2), up to 15 percent iron-rich augite, and orthopyroxene with minor
olivine, ilmenite, and titanomagnetite; biotite only present with olivine; trace sulfides
include pyrrhotite, pentlandite, and chalcopyrite. Forms topographic lows, poorly
exposed (Lindsley and others, 2010)

Lower anorthositic layered zone—Coarse-grained to megacrystic, dark-gray,
inequigranular to semiequigranular anorthosite composed of tabular, labradorescent
plagioclase phenocrysts (Ansg.ss). Minor mineral constituents include augite, low-Ca
pyroxene, ilmenite, magnetite, and local quartz. Olivine present in proximity to troctolite.
Troctolite inclusions: medium-grained to megacrystic, undeformed, composed of olivine
(up to 50 percent), plagioclase, minor orthopyroxene, and biotite, with accessory ilmenite
and titaniferous magnetite; exhibits sharp boundaries when injected; forms recessive
outcrops. Lower anorthositic layered zone distinctly stratified; compositional layering
defined by varying abundance of mafic minerals. Age constrained between 1,435.4+ 0.5
Ma and 1,435.2 = 0.9 Ma (Scoates and Chamberlain, 1995; Frost and others, 2010;
Lindsley and others, 2010; Frost and others, 2013)

Oxide troctolite—Medium- to coarse-grained, black, oxide-rich troctolite composed of
titaniferous magnetite and ilmenite with plagioclase, olivine, alkali feldspar, augite, and
apatite. Most outcrops in map area composed exclusively of Fe-Ti oxides. Occurs as
inclusions and dikes within Chugwater anorthosite (Mitchell and others, 1995; Frost and
others, 2010)

Anorthosite, unlayered—Coarse-grained to megacrystic, dark-gray, inequigranular to
semiequigranular massive anorthosite composed of labradorescent plagioclase with
minor augite, low-calcium pyroxene, olivine, ilmenite, magnetite, and local quartz.
Occupies lowest stratigraphic position in Chugwater anorthosite pluton and is separated
from lower anorthositic layered zone by structural boundary and is equivalent to
undivided anorthosite of Lindsley and others (2010). Both units are petrographically and
compositionally identical but unlayered anorthosite lacks traceable layering and
lamination and exhibits evidence of different structural and deformational history than
layered anorthosite zones (Lindsley and others, 2010). Age constrained between 1,435.7
+ 1.1 Ma and 1,435.5 = 0.3 Ma (Frost and others, 2010)

High-calcium anorthosite—Fine-grained, light-gray to white, locally porphyritic, highly
deformed anorthosite. Primarily composed of interlocking, subhedral to anhedral
plagioclase (Anes7-75) and minor (5-10 percent) pyroxene, with trace epidote and quartz
(Lindsley and others, 2010). Local red to blue labradorescent plagioclase megacrysts (3—
10 cm). Only observed along structural boundary separating layered Chugwater
anorthosite from unlayered Chugwater anorthosite (Lindsley and others, 2010)

Horse Creek complex (Paleoproterozoic)

Horse Creek quartz monzonite—Fine- to medium-grained, subequigranular, orange-pink quartz

monzonite of Scoates and Chamberlain (1997); composed of oligoclase, microcline,
hornblende, biotite, and minor quartz with accessory titanite, ilmenite, magnetite, apatite, and
zircon. Oligoclase and microcline occur in approximately equal proportions (Ramarathnam,
1962; Frost and others, 2000). Well exposed and highly resistant; forms extensive but narrow,
east- to northeast-trending dikes in Horse Creek anorthosite and porphyritic granite with
primary intrusion at Dirty Mountain. Magmatic foliation defined by alignment of mafic
minerals and localized quartz ribbons. Age constrained to 1,754.5 + 2.2 Ma (Scoates and
Chamberlain, 1997)

Horse Creek anorthosite—Medium- to coarse-grained, light-gray to blue-gray, strongly

recrystallized equigranular anorthosite of Scoates and Chamberlain (1997); composed of
interlocking plagioclase (Anss.ss; Ramarathnam, 1962), primary clinopyroxene and olivine
with secondary hornblende, biotite, chlorite, and epidote. Accessory phases include ilmenite,
titanite, zircon, and apatite (Frost and others, 2000). Plagioclase phenocrysts range from
subhedral to tabular. Anorthosite is gabbroic to dioritic in proximity to porphyritic granite and
granodiorite. Includes small (less than 30 m across), very fine to fine-grained, dark-brown to
black dioritic bodies spatially associated with white quartz intrusions. Diorite composed of
approximately equal parts randomly oriented, subhedral hornblende replacing pyroxene,
tabular plagioclase laths, oxides, and trace biotite. Age constrained to 1,761.5+ 2 Ma (Scoates
and Chamberlain, 1997)

Porphyritic granite—Coarse-grained to porphyritic, pink-orange to black, semiequigranular to

porphyritic granite; composed of 1-3 cm microcline phenocrysts in matrix of finer-grained
quartz, oligoclase, microcline, and biotite with accessory hornblende, magnetite, titanite,
ilmenite, and zircon (Frost and others, 2000). Microcline is commonly zoned. Contains
xenoliths of hornblende-biotite gneiss and dioritic schist. Fine-grained variants occur in
proximity to Dirty Mountain. Produces distinctive coarse-grained soil composed of feldspar
phenocrysts. Locally strong magmatic foliation defined by alignment of mafic minerals.
Contacts with potassium feldspar- and plagioclase feldspar-bearing porphyritic granodiorites
and Ragged Top granodiorite typically gradational. Porphyritic granite makes up part of unit
mapped by Frost and others (2000) as Horse Creek granite

Potassium feldspar porphyritic granodiorite—Medium- to coarse-grained, porphyritic, black,

white, and pink granodiorite composed of pink potassium feldspar phenocrysts (1-4 cm)
hosted in finer-grained matrix of plagioclase, perthite, biotite, hornblende, and quartz with
trace microcline, oxides, apatite, and zircon. Exhibits well-developed magmatic foliation
defined by preferred orientation of feldspar phenocrysts and alignment of mafic minerals.
Contains xenoliths of hornblende-biotite gneiss and dioritic schist. Contacts with plagioclase
feldspar granodiorite and Ragged Top granodiorite gradational, defined by increase in
feldspar phenocryst size relative to matrix and by introduction of pink potassium feldspar
phenocrysts. Porphyritic granodiorite makes up part of unit mapped by Frost and others
(2000) as Horse Creek granite. Age constrained to 1,770.9 + 2.8 Ma (Frost and others, 2000)

Plagioclase feldspar porphyritic granodiorite—Medium- to coarse-grained, porphyritic, black

and white granodiorite to tonalite composed of white plagioclase phenocrysts (1-4 cm) hosted
in finer-grained matrix of plagioclase, perthite, biotite, hornblende, and quartz with trace
microcline, oxides, apatite, and zircon. Exhibits well-developed magmatic foliation defined
by preferred orientation of feldspar phenocrysts and alignment of mafic minerals. Contains
xenoliths of hornblende-biotite gneiss and dioritic schist. Contacts with potassium feldspar
granodiorite and Ragged Top granodiorite gradational, defined by increase in feldspar
phenocryst size relative to matrix and by loss of pink potassium feldspar phenocrysts.
Porphyritic granodiorite makes up part of unit mapped by Frost and others (2000) as Horse
Creek granite and Ragged Top granodiorite

Ragged Top granodiorite—Medium- to coarse-grained, semiequigranular, black and white

granodiorite to tonalite of Frost and others (2000); composed of plagioclase, biotite, quartz,
and hornblende, with accessory magnetite, titanite, apatite, chlorite, and microcline.
Plagioclase weathers to gray-brown kaolinite and sericite (Frost and others, 2000). Magmatic
foliation defined by alignment of mafic minerals and feldspar phenocrysts; locally strongly
foliated to gneissic. Contains abundant xenoliths of hornblende-biotite gneiss and dioritic
schist. Contacts with potassium feldspar and plagioclase feldspar porphyritic granodiorites
typically gradational, defined by increase in feldspar phenocryst size relative to matrix and
introduction or loss of pink potassium feldspar phenocrysts. Granodiorite along contact with
pelitic schist is garnet bearing in Lake Hill region. Age constrained to 1,770 + 4 Ma (Frost
and others, 2000) and 1,762 = 5 Ma (Webber and others, 2022a)

Hornblende biotite gneiss (Paleoproterozoic)—Fine- to medium-grained, dark-green to brown,
subequigranular, weakly foliated hornblende-biotite-andesine gneiss of Ramarathnam (1962).
Occurs as xenoliths within porphyritic granite and granodiorite members of Horse Creek complex.
Composed of plagioclase with hornblende, biotite, relict clinopyroxene, and magnetite, with minor
quartz, accessory epidote, titanite, and sericite. Hornblende occurs as pseudomorphs of pyroxene
and with biotite on rims of pyroxene. Poorly understood relative to other units

Horse Creek metamorphic suite (Paleoproterozoic)

Pelitic gneiss and schist, undifferentiated—Assorted pelitic gneisses and schists. Generally fine-
grained, dark blueish-gray, red-brown, to dark-brown and black, foliated, compositionally
layered to schistose; may contain potassium feldspar, plagioclase, perthite, quartz, cordierite,
orthopyroxene, biotite, spinel, sillimanite, and garnet, with accessory ilmenite,
titanomagnetite, zircon, monazite, and apatite. Retrograde minerals include andalusite,
chlorite, muscovite, and rare calcite (Xirouchakis, 1996). Compositionally banded gneisses
have alternating orthoclase-orthopyroxene-garnet and cordierite-biotite-sillimanite layers.
Schistose units very fine to fine-grained, dark blueish-gray to black, foliated, and micaceous
with garnet porphyroclasts. Biotite commonly occurs as overgrowths on pyroxene and garnet;
sillimanite and green spinel form clots rimmed by cordierite, giving pelitic gneisses locally
spotty appearance; garnet porphyroclasts most common in quartzofeldspathic layers.
Leucocratic partial melt present in contact aureole of Laramie Anorthosite Complex
(Xirouchakis, 1996). Compositionally banded brown pelitic gneiss and gray cordierite-rich
gneiss most prevalent in western part of quadrangle, with more dark blueish-gray to black
pelitic gneiss and schists present in southern extent of pelites near Lake Hill

Mafic gneiss and hornfels, undifferentiated—Very fine to fine-grained, black, subequigranular
to equigranular, massive hornfels; composed of clinopyroxene, orthopyroxene, plagioclase,
and hornblende with accessory biotite, titanomagnetite, ilmenite, and spinel. Occurs as
lenticular bodies within pelitic gneisses; forms topographic highs; most occurrences too small
to map. Minor iron-rich compositionally banded mafic gneiss present in sec. 17, T. 17 N., R.
71. W.




