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Description of Map Units
SURFICIAL DEPOSITS	Comment by Katrina Sauer: Because the ages are already present for each individual unit, these headings should be general and concise.

Also, on the CMU currently this heading is note present. The DMU and CMU should match; I’ve added this to the CMU/LMU, but if you don’t want it included then we’ll need to delete it here as well
Alluvial deposits	Comment by Katrina Sauer: In the pamphlet, the discussion follows stratigraphic order, so the DMU (and CMU/LMU) should match. I’ve moved the alluvial deposits to be first here to match the order in the pamphlet. 
However, if there is an important reason as to why the lacustrine deposits should appear first, then this can be noted throughout the report (pamphlet descriptions, DMU/CMU/LMU). Please let me know if lacustrine-first was your intended order; otherwise, I’ve reorganized this so that the lacustrine units are placed at the end o the surficial deposits section.
Qaya	Main-stream alluvium (Holocene)—Mapped separately from Qay only along Dixie Valley Wash. Forms low terrace where stream is incised. Interstratified coarse to fine sand, silty sand, very fine- to fine-pebbly sand, silt, and sandy pebble to cobble gravel. Sands thinly to thickly bedded, locally cross-bedded. Silts thinly laminated with mud partings. In channel fill, pebble and small cobble gravel overlain by coarse sands that fine upward. Pebbles and cobbles mostly subrounded	Comment by Katrina Sauer: Hyphenated this, as “mainstream” (unhyphenated) usually refers to societal norms
Qay	Young alluvial deposits (Holocene)—Alluvial -fan deposits (formed by sheetfloods and debris flows;, Harvey, 2005), stream-channel and low-terrace deposits, and sheetwash deposits. Sandy pebble to boulder gravel, gravelly sand, sand, and sandy silt. Locally contains angular blocks as much as 3 meters (m) across. Unconsolidated, poorly to moderately sorted, weakly to moderately bedded. Clasts angular to subrounded. Surface clasts unweathered or minimally weathered with minor spalling of outer surfaces. Original depositional morphology on fan surfaces generally well preserved. Fan surfaces generally undissected to weakly dissected. Stream channels locally incised as much as 3–6 m. Desert pavement largely absent but where present, weakly to moderately developed and either unvarnished or lightly varnished. No or minimal soil development characterized by silty vesicular A horizon, thin color B horizon (about 10 centimeters [cm] thick), and locally, very weakly developed stage I pedogenic carbonate horizon (see Schoeneberger and others ([2012]) for description of stages of pedogenic carbonate development)	Comment by Katrina Sauer: Because the DMU is considered a stand-alone part of a report, all abbreviations should be defined again at the first use. I’ve tried to catch all instances, but please double check for any I may have missed	Comment by Katrina Sauer: In the text, sometimes an en dash is used, and other times “to” is used. Either of these is correct, however, they should be used consistently throughout the report. I’ve changed all instances to an en dash, however if you prefer using “to” we can change them to this.
Qam 	Young to –Intermediate alluvial deposits (Holocene and late Pleistocene)—Alluvial- fan deposits (formed by sheetfloods and debris flows; Harvey, 2005), and stream-terrace deposits. Locally includes young stream-channel deposits (unit Qay) too narrow to map separately. Sandy pebble to boulder gravel, gravelly sand, sand, and sandy silt. Unconsolidated, weakly bedded, and poorly to moderately sorted. Clasts mostly subangular or subrounded, locally rounded. Some surface clasts fractured or shattered by post -depositional weathering processes. Minor weathering of biotite-rich surface boulders. Some original depositional morphology preserved. Fan surfaces weakly incised. Desert pavement typically weakly to moderately developed and moderately varnished, but ranges from lightly varnished to well varnished. Where pavement mostly stripped, silty sediments have polygonal fracture pattern with fractures lined by small pebbles. No pavement in areas heavily vegetated by grass. Soil development characterized by silty vesicular A horizon, a; thin (about 10 cm), reddened, and  clay-enriched B horizon (about 10 cm thick) over a less well -developed color B horizon (about 30 cm thick), ); and a weakly developed stage I carbonate horizon. Locally high infiltration of silt into soil profile
Qai	Intermediate alluvial deposits (late and middle Pleistocene)—Alluvial -fan deposits (formed by sheetfloods and debris flows; Harvey, 2005), and terrace deposits. Locally includes young stream-channel deposits (unit Qay) too narrow to map separately. Sandy pebble to boulder gravel, gravelly sand, sand, and sandy silt. Unconsolidated to weakly consolidated, weakly bedded, and poorly to moderately sorted. Clasts generally angular to subrounded, but locally rounded with some rounded boulders up toas much as 80 cm in diameter. Weathered and shattered surface clasts common. In subsurface, fractured clasts common and a few clasts are completely disintegrated by weathering processes. Original depositional morphology smoothed. Surfaces moderately incised, but generally planar between gullies. Cut by highstand shoreline of ancient Lake Lahontan on west side of Stillwater Range. Desert pavement typically moderately to well developed and moderately to well varnished; locally weakly developed with light varnish. No pavement in areas heavily vegetated by grass. Soil development characterized by silty vesicular A horizon, reddened, clay-enriched B horizon generally 30–40 cm thick, and stage II–III carbonate horizons with common pedogenic silica. Carbonate horizons uncemented to locally well cemented	Comment by Katrina Sauer: Added “ancient” prior to both Lake Lahontan and Lake Dixie, to help readers distinguish them from modern lakes. My mentors also recommended using “Glacial,” but I am not sure that’s the most correct term here. 
If you want to change this, please let me know;  for some reason, Word automatically accepted my edits of this addition in some spots, and I’m not sure why. Any change will need to do a “find and replace” to make sure all instances are caught.
Qao	Old alluvial deposits (middle and early? Pleistocene)—Alluvial- fan deposits (formed by sheetfloods and debris flows; Harvey, 2005), and terrace deposits. Locally includes young stream-channel deposits (unit Qay) too narrow to map separately. Sandy pebble to boulder gravel, gravelly sand, sand, and sandy silt. Locally contains angular blocks as much as 3 m across. Weakly to moderately consolidated, weakly to moderately bedded, poorly to moderately sorted. Consolidated, fine to coarse sand, medium or thinly bedded, locally cross-bedded. Silts platy, fractured. Clasts generally subangular or subrounded but range from angular to rounded. Many surface clasts shattered by post-depositional weathering processes. In I X L Canyon area, granitic surface boulders deeply pitted and partly altered to grus. Fan surfaces moderately to deeply incised with rounded interfluves (ridge and ravine topography). Cut by highstand shoreline of ancient Lake Lahontan on west side of Stillwater Range. Desert pavement on fan surfaces typically absent or present only in poorly preserved patches with weak to locally moderate varnish. No pavement in areas heavily vegetated by grass. Soil development characterized by locally preserved, reddened, clay-enriched B horizons, and moderately to well cemented stage III–IV carbonate horizons. Pedogenic silica common. Laminar caps on horizons with stage IV carbonate morphology typically 2–3 cm- thick. Shattered and weathered clasts in subsurface common. Surfaces covered by variable amounts of unmapped eolian silt	Comment by Katrina Sauer: It looks like the official name for this canyon in GNIS has spaces between each letter (“I X L”) so I’ve edited this throughout the report, though only for the official canyon name, not for the associated pluton
QTa	Very old alluvial deposits (early Pleistocene and Pliocene?)—Alluvial- fan and stream deposits. Locally includes young stream-channel deposits (unit Qay) too narrow to map separately. Sandy pebble to boulder gravel, gravelly sand, sand, and sandy silt. Weakly to moderately bedded and poorly to moderately sorted. Moderately consolidated, with secondary carbonate and probable silica cement locally visible between grains. Consolidated fine to coarse sands medium or thinly bedded, locally cross-bedded. Clasts generally subangular or subrounded but range from angular to rounded. Surface clasts shattered by post-depositional weathering processes are common. Deposits deeply incised and dissected into rounded, segmented ridges or hills and ravines. Many clasts well varnished but pavement mostly absent or present in weakly or moderately developed patches that probably formed relatively recently, subsequent to stabilization of the eroded surfaces. No soil profile observed but thick detached carbonate rinds up toas much as 5 millimeters (mm) thick present on shoulder of some slopes
QTs	Very old sediments (early Pleistocene and Pliocene?)—Fluvial deposits of interstratified, weakly to moderately consolidated sand, silt, pebbly sand, and sandy pebble and cobble gravel. Forms near horizontal stacked packets 1–2 meters thick of alternating fine and coarse sediment. Fine sediment packets made up of pale brown sands and laminated silts. Coarse sediment packets made up of brownish gray, weakly bedded, poorly sorted, pebbly sand and sandy gravel; some sandy gravel beds pinch out laterally. Sands and pebbly sands locally cross-bedded. Outcrops typically capped by large pebble and cobble gravel. Large pebbles and cobbles mostly rounded or subrounded; small pebbles subrounded or subangular. Unit mapped in southeast corner of map along Dixie Valley Wash
Eolian deposits
Qes	Eolian sand (Holocene to middle Pleistocene)—Forms sand sheets, sand ramps, and sand dunes. Unconsolidated medium sand with scattered granules. Very pale brown. Upper few centimeters of deposits typically silty and vesicular, probably due toowing to an influx of eolian silt. Stabilized by grass and brush vegetation. Sands likely sourced mostly from pluvial ancient Lake Lahontan deposits, but may also include sand reworked from deeply weathered Tertiary sedimentary rocks (Ts) in the southwestern part of the Stillwater Range
Basin-fill deposits
Qbf	Basin-fill deposits, undivided (Holocene to middle Pleistocene)—Undivided alluvial, lacustrine, eolian, and playa deposits filling basin formerly occupied by ancient pluvial Lake Dixie. Unconsolidated sand, silt, clayey silt, silty clay, and pebble and small cobble gravel. Contains Mazama ash (7,627±150 calibrated years before present [cal yr B.P.]; Zdanowicz and others, 1999) at about 1-meter depth below deposit surface (Bell and Katzer, 1987; 1990)
Colluvial, alluvial, and mass-wasting deposits
Qtc	Talus, colluvium, and alluvium, undivided (Holocene to middle Pleistocene)—Includes gravity deposits of angular rock fragments, colluvial mixtures of sand, gravel, silt, and clay derived mostly from weathered residuum and eolian deposits, and alluvium deposited mostly by sheetwash processes. Only large deposits mapped. Much of the rubble derived from basalt (Tb) and granite porphyry (Tgp)
Qls	Landslide deposits (Holocene to middle Pleistocene)—Hummocky landslide deposits in northwest part of map area. Made up of basalt (Tb) debris
Lacustrine deposits	Comment by Katrina Sauer: As mentioned above, the lacustrine deposits section has been moved here to the end of the surficial deposits section, as they are older than all the other surficial deposits. If there is a specific reason why these deposits should be placed above, we can move them back, but an explanation should be included in that case.
Qlb	Beach and shoreline deposits of ancient Lake Dixie (late Pleistocene)—Sandy pebble and cobble gravel, pebbly sand, sand, and silty sand in remnant shoreline deposits. Locally covered by thin deposits of unmapped alluvial gravel, eolian silt, or eolian sand. Typically forms gravelly beach ridges or locally a thin veneer overlying fine grained lacustrine sediments (unit Qlf). Locally contains dendritic tufa heads (after Russell, 1885; Morrison, 1964) or is cemented by dense tufa coatings on pebbles and cobbles (lithoid tufa of Russell [1885] and Morrison [1964]; Benson [2004]). Beach gravels subrounded to rounded, many disc shaped. Desert pavement moderately developed with moderate varnish. Surface clasts shattered by post-depositional weathering processes are common. Unit Qlb dDeposited during the late Pleistocene lacustral cycle of ancient pluvial Lake Dixie in Dixie Valley (Bell and Katzer, 1987,; 1990). Remnant beach deposits mark Lake Dixie highstand shoreline at about 1,097 meters (Mifflin and Wheat, 1979)	Comment by Katrina Sauer: This is not consistent throughout the section and report; this should be changed throughout so all occurrences are either “(Qlf)” or “(unit Qlf)” for each unit symbol. There is no standard here, so either is correct; I think (unit Qlf) helps readers a bit more, but either will work. Let me know what you prefer and I can change this throughout both this DMU and in the main pamphlet.	Comment by Katrina Sauer: USGS does not use after; this can be replaced with “from” or “modified from,” whichever is correct here.
Qlf	Sediments of ancient Lake Dixie (late Pleistocene)—Sandy silt, silty sand, sand, clayey silt, silty clay, pebbly sand, and pebble gravel. Pale brown. Typically has polygonal fracture pattern at surface; fractures lined by small pebbles. Silts at surface typically vesicular. Deposited during late Pleistocene lacustral cycle of ancient pluvial Lake Dixie in Dixie Valley
Qlbl	Beach and shoreline deposits of ancient Lake Lahontan (late Pleistocene)—Part of the Sehoo Alloformation (Morrison, 1964; , 1991). Sandy pebble to small-boulder gravel, pebbly sand, sand, silty sand, and locally large-boulder gravel deposited during the late Pleistocene lacustral cycle of ancient pluvial Lake Lahontan, named the Sehoo lacustral cycle (Morrison, 1964; , 1991). Includes deposits associated with wave-formed beach terraces, barrier ridges, and spits, and thin patches of boulder and cobble lag along shorelines cut in hillslopes of mostly basalt bedrock. Highstand shoreline at about 1,336–1,338 meters. Dense tufa coatings on pebbles and cobbles (lithoid tufa of Russell [1885] and Morrison [1964]), slabs of tufa-cemented sand and gravel (beachrock of, Benson, [2004]), and dendritic tufa heads and colonies (Russell, 1885; Morrison, 1964) locally extensive. Clasts well rounded to subrounded. Many surface and near-surface clasts fractured or shattered by post-depositional weathering processes. Gravels and sands weakly bedded. Sands brownish gray. Distribution of cobbles of the basalt (Tb) and the tuff of Poco Canyon (Tpcu) indicates that at high lake levels longshore drift was to the northeast at least part of the time
Qlfl	Sediments of ancient Lake Lahontan (late Pleistocene)—Part of the Sehoo Alloformation (Morrison, 1964; 1991). Sand, silty sand, sandy silt, silt, pebbly sand, clayey silt, and pebble and cobble gravel deposited during the Sehoo lacustral cycle of ancient pluvial Lake Lahontan. Associated with offshore, beach, and back-barrier lagoon depositional environments. Generally poorly exposed. Surface silts vesicular. Silts light gray to very pale brown. Sands brownish gray. In incised drainages, locally could include buried deposits from older lake cycles
Qtf	Tufa deposits (late Pleistocene)—Part of the Sehoo Alloformation (Morrison, 1964; 1991). Large tufa mounds made of calcium carbonate precipitated from a mixture of spring and lake water. Formed during the Sehoo lacustral cycle of pluvial ancient Lake Lahontan
Qlfo	Older sediments of ancient Lake Dixie (middle Pleistocene)—Fine sandy silt, clayey silt, and minor scattered pebbles. Silts light gray. Pebbles angular to subangular. Surface covered by single layer of angular and subangular clasts of alluvial gravel forming desert pavement; pavement moderately developed and moderately varnished. Pavement includes several clasts of tufa. Unit mapped on west side of Dixie Valley at an elevation as much as 12 meters above highest shoreline of late Pleistocene ancient Lake Dixie (1,097 meters, Mifflin and Wheat, 1979). Bell and Katzer (1987) estimated Holocene to late Pleistocene offset on adjacent strands of the Dixie Valley Fault to be about 3 meters, an amount much less than the elevation difference between Qlfo deposits and the late Pleistocene high shoreline, suggesting that Qlfo deposits are from an earlier, middle Pleistocene lacustral cycle (Bell and Katzer, 1987; Reheis and others, 2002)	Comment by Katrina Sauer: As above, the unit symbol (Qlfo) should not be used in the description of that unit; I tried rewriting this but didn’t come up with anything satisfactory. 
Generally, the unit symbol can be replaced with either “unit” or “deposits,” however, neither seemed to work here. Perhaps “Qlfo deposits” can be replaced with “this unit”?


CENOZOIC VOLCANIC, SEDIMENTARY, AND INTRUSIVE ROCKS
Tb	Basalt (Miocene)—Basalt lava flows and flow breccias. Dark-gray to black, aphyric to sparsely porphyritic rocks containing fine-grained phenocrysts of plagioclase, clinopyroxene, and locally olivine. Locally vesicular. Minor coarse-grained volcaniclastic sandstone locally interbedded with lava flows. Whole-rock K-Ar ages of 13.0 ±0.4, 13.3 ±0.4, and 14.4±0.4 Ma from lava flows collected in Table Mountain and Diamond Canyon quadrangles. Alm (2016) reported 40Ar/39Ar dates ages of  14.92±0.35 and 15.02 ±0.0.6 and 14.92 ±0.35 Ma for lava flows about 8 kilometers (km) southeast of Mountain Well	Comment by Katrina Sauer: USGS standard, and the Geologic Names Committee following article 13a of the North American Stratigraphic Code, is to use “age” when using as a noun and “date” as a verb (date for the process/method, and age for the result). 
I’ve changed this throughout the DMU and the main text, but please double check.
Tbi	Basalt intrusions (Miocene)—Plugs and dikes that fed the lava flows of the basalt lava flows (Tb) unit. Intrudes Miocene sedimentary rocks and landslide breccia deposits (units Ts and Tlb, respectively). Whole rock K-Ar age of 13.9±0.5 Ma from dike collected about 1 km north of Mountain Well
Tbs	Basaltic sedimentary rocks (Miocene)—Coarse-grained sandstone and granule and small pebble conglomerate containing abundant clasts of basalt. Locally interbedded with and underlying basalt lava flows. Only mapped in southwestern part of map area
Td	Diabase (Miocene)—Dikes of dark-reddish-brown to black, fine-grained pyroxene diabase intruding the rhyolite of Pirouette Mountain (Trpm), andesite porphyry (Tap), older tuff (Tot) units and Freeman Creek pluton (Tfcgd, Tfcgr)
[bookmark: _Hlk126162355]Tya	Andesite (Miocene)—Dark-red, brown, and black, generally coarsely porphyritic, hornblende or pyroxene-plagioclase andesite and dacite lava flows and flow breccias. Mapped along range front between Elevenmile and Slaughter Canyons.	Comment by Katrina Sauer: Is this hornblende andesite or hornblende-plagioclase andesite? 
To avoid this confusion, I would either be a bit repetitive and put “hornblende-plagioclase or pyroxene-plagioclase andesite” or switch the order and put “pyroxene-plagioclase andesite or hornblende andesite”
Tddc	Dacite of Diamond Canyon (Miocene)—Dark-gray to black, generally coarsely porphyritic hornblende or pyroxene-plagioclase dacite lava flows, flow breccias, and lahars deposits. Locally includes shallow intrusive rocks. Plagioclase 40Ar/39Ar date age of 14.51 ±0.038 Ma for sample collected near Mountain Well. Alm (2016) reported 40Ar/39Ar dates ages of 14.34±0.05 and 14.92 ±0.04 and 14.34 ±0.05 Ma for lava flows about 6 km southeast of Mountain Well	Comment by Katrina Sauer: This is given as 14.417±0.038 Ma in the main text. Which of these ages is correct or more accurate?
Tddci	Porphyritic dacite intrusions (Miocene)—Dark-red, brown, and black, generally coarsely porphyritic, hornblende or pyroxene-plagioclase dacite intrusions. Generally flow banded. Forms several semi-circular plugs intrusive into lava flows and breccias of the dacite of Diamond Canyon (unit Tddc) in southwest part of map area	Comment by Katrina Sauer: Should this be a subunit of Tddc?
Tha	Hornblende andesite (Miocene)—Gray to reddish-brown, fine- to medium-grained porphyritic hornblende andesite lava flows. Contain about 10 to 15 percent medium-grained hornblende phenocrysts in dark-gray aphanitic groundmass. Hornblende K-Ar age of 15.3 ±0.5 Ma. Mapped in vicinity of Mountain Well and near the mouth of Elevenmile Canyon.
Ts	Sedimentary rocks (Miocene)—Generally well-indurated, white, tan, and yellowish-brown, fine- to coarse-grained fluvial and lacustrine sedimentary rocks that unconformably overlie the tuff of Elevenmile Canyon (Tec), andesite of Sheep Canyon (Tasc), and Mesozoic rocks  and underlie the basalt, dacite of Diamond Canyon, and hornblende andesite (units Tb, Tddc, and Tha, respectively); sedimentary rocks between La Plata and Elevenmile Canyons locally overlie basalt lavas. Consists of siltstone, sandstone, cobble to boulder conglomerate, and minor freshwater limestone; cobbles commonly well rounded. Clasts are composed of Tertiary rocks, including tuff of Elevenmile Canyon, andesite of Sheep Canyon, and silicic intrusive rocks; sparse clasts of Mesozoic rocks. Locally contains abundant plant impressions and petrified wood. Rocks near Mountain Well commonly contain abundant basalt scoria. Sanidine 40Ar/39Ar age of 12.25 ±0.087 Ma for glassy tephra sample collected in La Plata Canyon;, hornblende K-Ar age of 12.6±0.5 Ma and biotite K-Ar dates ages of 13.5 ±0.4 and 13.9 ±0.4 Ma and hornblende K-Ar date of 12.6 ±0.5 Ma for reworked tephras near Diamond Canyon	Comment by Katrina Sauer: In the main text, this is specified as middle Miocene. The text and DMU should be consistent, so one of these will need to be updated so they match.
Tlb	Landslide breccia (Miocene)—Coarse deposits consisting of unsorted blocks of tuff and rhyolite set in coarse-grained sandstone to pebble conglomerate matrix. Contains blocks of the tuff of Elevenmile Canyon and silicic intrusive rocks (units Tec and Tsi, respectively) as much as 10 meters in diameter. Limited to area near Mountain Well, where deposits grade laterally into the sedimentary rocks unit (unit Ts)	Comment by Katrina Sauer: I know this and the sedimentary rocks (unit Ts) grade into or interfinger with each other; however, in the main text unit Ts is described first, which makes sense, so I would move this in the DMU to appear shove unit Ts. 

This isn’t a mandatory change, but is a suggestion to help the DMU remain as consistent as possible with the main text.
Tsd	Silicic dikes (Miocene)—Swarm of west-northwest-trending rhyolite and dacite dikes in the southern half of the map area. Dikes mostly consist of sparsely porphyritic, fine-grained biotite rhyolite and coarsely porphyritic hornblende-biotite-quartz-plagioclase-K-feldspar rhyolite porphyry; many dikes are composite. Most dikes are propylitically altered. Zircon U-Pb dates ages of 22.19±0.26 Ma on large sparsely porphyritic rhyolite intrusion in upper La Plata Canyon, 23.36±0.39 Ma on rhyolite porphyry dike in La Plata Canyon pluton, and 24.7 ±0.3 Ma on rhyolite porphyry dike near the south wall of the Elevenmile Canyon caldera, 23.36 ±0.39 Ma on rhyolite porphyry dike in La Plata Canyon pluton, and 22.19 ±0.26 Ma on large sparsely porphyritic rhyolite intrusion in upper La Plata Canyon
Tr	Rhyolite (Miocene or Oligocene)—White to light-red, crystal-poor rhyolite containing about 10 percent fine- to medium-grained phenocrysts consisting of K-feldspar, plagioclase, and less abundant quartz and biotite in a microfelsitic to spherulitic groundmass. Forms small outcrops just east of Dixie Valley Fault near mouth of Little Box Canyon. Age relation to other units unknown
Tdi	Dacite intrusions (Miocene? and Oligocene)—Scattered small plugs and dikes of porphyritic dacite that intrude the tuff of Elevenmile Canyon (Tec) and sedimentary tuff (Tst) units in the Elevenmile Canyon caldera and a; thick dike along north margin of the Poco Canyon caldera that intrudes the tuff of Job Canyon (Tjc) and upper cooling unit of the tuff of Poco Canyon (Tpcu). Rocks are reddish-brown to black where unaltered and locally vitrophyric to green where propylitically altered, commonly flow-banded, and locally columnar jointed. They contain about 20 to 30 percent fine- to medium-grained phenocrysts of plagioclase with less abundant hornblende, biotite, and local clinopyroxene in a microfelsitic to altered aphyric groundmass. The intrusions are locally gradational with the silicic intrusive rocks unit (Tsi). Overlain by lava flows of the younger andesite (Tya) unit near Slaughter Canyon and basalt (Tb) unit west and north of Table Mountain	Comment by Katrina Sauer: While the convention in the DMU is to describe young to old, I think here where you are talking about intrusions it is okay to leave as is
Tyr	Younger rhyolite (Oligocene)—Red, light-purple, green, black, and gray, generally sparsely porphyritic rhyolite lava flows, flow breccia, shallow intrusive rocks and minor welded tuff, accretionary lapilli tuff and epiclastic sandstone. Generally contain 5 to 10 percent fine- to medium-grained phenocrysts of white K-feldspar and minor plagioclase and altered biotite(?) in a devitrified aphanitic groundmass. Locally strongly flow banded. Locally includes thin, interbedded sequences of coarse-grained volcaniclastic sandstone and accretionary lapilli tuff. Intrudes and overlies tuffs of Job Canyon, Poco Canyon, and Elevenmile Canyon. Lava flows and shallow intrusions are petrographically similar to the rhyolites of Pirouette Mountain and East Lee Canyon	Comment by Katrina Sauer: “younger rhyolite” implies there is an older one. The only other Rhyolite in this section is unit Tr (above) which is Miocene or Oligocene, so with that age relationship may be younger than the “younger” rhyolite. 
Unless this older/younger relationship is between Tyr and Tor of the Poco Canyon caldera? If this isn’t the older/younger relationship, please address this
Tsi	Silicic intrusive rocks (Oligocene)—Numerous texturally and compositionally distinct silicic dikes and domes and minor pyroclastic aprons and lava flows. Includes aphyric felsite, sparsely porphyritic biotite rhyolite and quartz rhyolite, coarsely porphyritic biotite-quartz-plagioclase-K-feldspar rhyolite(?) porphyry, and coarsely porphyritic biotite-hornblende-plagioclase dacite porphyry. Most rocks are strongly argillized or propylitized, although glassy domes are locally present along west side of the Stillwater Range in West Lee and Poco Canyons. Biotite K-Ar age of 24.8 ±0.6 Ma on glassy dome in West Lee Canyon, and Ssanidine 40Ar/39Ar dates ages of 25.17±0.03 and 25.18 ±0.03 and 25.17 ±0.03 Ma on intrusions near the mouth of Poco Canyon, and biotite K-Ar date of 24.8 ±0.6 Ma on glassy dome in West Lee Canyon
Tts	Tuffs and sedimentary rocks (Oligocene)—Mostly argillized, poorly welded, lapilli tuff, fine-grained sedimentary rocks, sedimentary breccia, and lava flows locally associated with rhyolite domes that are part of the younger rhyolite and silicic intrusive rocks and younger rhyolite units (Tyr and Tsi and Tyr, respectively). Only mapped in the lower parts of West Lee, Long, and Poco Canyons in the northwest part of map area and at the north end of Elevenmile Canyon
	Freeman Creek pluton (Oligocene)—Composite pluton composed of fine- to medium-grained biotite-hornblende granodiorite porphyry and medium- to coarse-grained biotite granite. 
Tfcgr	Granite—Light- to dark-gray to pinkish-gray, fine- to coarse-grained, equigranular to porphyritic biotite granite containing about 5 to 7 percent fine-gained anhedral biotite that locally replaces hornblende and sparse to abundant white to pink, anhedral to subhedral K-feldspar phenocrysts as long as 1.5 cm. Intrudes granodiorite phase and granite porphyry dike. Zircon U-Pb date age of 24.93 ±0.37 Ma from near mouth of Freeman Creek
[bookmark: _Hlk126246648]Trp	Rhyolite porphyry—Dike of white, generally orange-weathering biotite rhyolite porphyry. Rock is porphyroaphanitic containing about 20 percent fine- to medium-grained phenocrysts of altered feldspar, clear bipyramidal quartz, and minor chloritized biotite in an aphanitic groundmass. Strongly argillically altered with several percent disseminated pyrite that is mostly oxidized. Intrudes andesite porphyry (Tap), tuff of the upper part of Poco Canyon (Tupc), and tuff and breccia of Government Trail Canyon (Tpbr). Zircon U-Pb date age of 25.44 ±0.63 Ma	Comment by Katrina Sauer: Generally, subunits will all share the same prefix. Trp and Tgp below are listed underneath the Freeman Creek pluton both here in the DMU and on the CU, but they do not have the “Tfc” prefix. 
Are these two units true subunits of the Freeman Creek pluton? If so, I suggest changing the labels to Tfcrp and Tfcgp.
If they are not part of the Freeman Creek pluton, they should be listed separately (will not appear indented beneath the Freeman Creek pluton header).
Please let me know which of these is correct for these units

Additionally, I realize that some of these unit symbols may be used in other maps of the same area or adjacent areas. If this is the case, for consistency the should still have the prefix here (assuming they are actually subunits), but in the pamphlet an explanation can be added to note the change from previous maps (e.g., something like “…rhyolite porphyry (Tfcrp; Trp of Author [Year])”
Tfcgd	Granodiorite porphyry—Dark-gray, fine- to medium-grained biotite-hornblende granodiorite porphyry containing about 10 to 15 percent fine-grained biotite and hornblende and local fine-grained clinopyroxene, small (1–3 mm) dark-gray quartz eyes, scattered 5- to 10-mm white K-feldspar and dark-gray plagioclase phenocrysts set in a fine-grained microgranular groundmass of quartz and feldspar. Hornblende phenocrysts commonly have rusty orange-colored clinopyroxene cores. Intrudes the IXL pluton (Tixl) and granite porphyry dike (Tgp). Zircon U-Pb dates ages of 25.16 ±0.23 Ma on granodiorite porphyry block in granite phase collected near mouth of Freeman Creek and 25.71 ±0.37 Ma on granodiorite porphyry in northernmost part of the Freeman Creek pluton	Comment by Katrina Sauer: Double check that this is the correct label
Tgp	Granite porphyry—Composite dike of white, pink, and orangish-gray biotite granite porphyry. Consists of 40- to 60 percent, fine- to coarse-grained phenocrysts of subhedral to euhedral K-feldspar, quartz, and plagioclase with about 1- to 3 percent altered biotite and (or) hornblende. Groundmass varies from microcrystalline (aplitic) to fine-grained allotriomorphic granular. Graphic granite intergrowths of K-feldspar and quartz locally abundant in groundmass. Commonly hydrothermally altered (argillic or propylitic alteration) with abundant clay minerals and pyrite with local epidote and chlorite. Miraolitic cavities present locally. Intrudes older dacite and andesite unit (Tobr and Tolf), older rhyolite (Tor), IXL pluton (Tixl), rhyolite of Pirouette Mountain (Trpm), older tuff unit (Tot), andesite porphyry (Tap), older tuff unit (Tot), tuffs of Job Peak (Tjp) and upper Poco Canyon (Tupc), and tuff and breccia of Government Trail Canyon (Tpbr). East end intruded by granite phase of Freeman Creek pluton (Tfcgr). Zircon U-Pb date age of 25.50 ±0.46 Ma	Comment by Katrina Sauer: See comment above on Trp	Comment by Katrina Sauer: I didn’t want to change the name of the pluton by adding spaces so that this matches the GNIS entry for the associated canyon, but this can be updated to match if needed. 	Comment by Katrina Sauer: According to this DMU and he DMU, Tap is younger than Tot; to keep the order of intruded units here from old to young, I moved this to come before Tap
Elevenmile Canyon caldera	Comment by Katrina Sauer: We changed this to a DMU header 3 to match other calderas listed in the report, rather than a unit header with subunits.
Can you confirm if this is correct, or should this in fact be a unit with subunits? 
Tsf	Silicic lava flows (Oligocene)—White to light-green, aphyric to sparsely porphyritic silicic lava flows that overlie and interfinger with the sedimentary rocks and tuff (Tst) unit. Rocks are devitrified and commonly argillically altered
Tst	Sedimentary tuff unit (Oligocene)—White to light-green, crystal-poor, pumice-rich, water-laid(?) rhyolite tuff and fine-grained tuffaceous sedimentary rocks. Tuff contains about 10 percent phenocrysts consisting of K-feldspar, less abundant plagioclase, and minor quartz and biotite. Tuff commonly contains distinctive clasts as long as 50 cm of dark-gray to black, finely bedded siltstone and fine-grained sandstone with wavy soft- sediment folds and irregular, flame-textured margins. Locally includes white to light-green, crystal-poor, rhyolite lava flows. Rocks are devitrified and commonly are argillically altered. Zircon U-Pb date age of 25.05 ±0.67 Ma on a tuff sample	Comment by Katrina Sauer: Within the text, this is just referred to as the sedimentary tuff, without “unit.” If that’s correct, we can remove “unit” here for consistency. If “unit” should be included, let me know and I can make sure this is included throughout the text.	Comment by Katrina Sauer: Ideally, the DMU doesn’t contain interpretations ( or at least separated the interpretations from the descriptions); however, this is not queried in the pamphlet text, so at the very least these should be consistent with each other. Comment also in the main text
Tec	Tuff of Elevenmile Canyon (Oligocene)—Black, greenish-gray, white, reddish-brown, blue-gray, and lavender-gray crystal-rich rhyolite to low-silica dacite ash-flow tuff. Contains 30 to 60 percent phenocrysts consisting of medium-grained plagioclase, less abundant sanidine and quartz, 1 to 5 percent biotite, <1 percent hornblende, and locally trace amounts of clinopyroxene. Generally densely welded. Commonly contains abundant dark-green (where altered) to orange (where unaltered), crystal-rich, flattened pumice clasts as long as 6 cm with abundant, mostly chloritized biotite and abundant fragments of pre-Cenozoic rocks and flow-banded rhyolites and porphyritic andesites. Megabreccia blocks consisting of internally shattered andesite (unit a), marble (unit m), and black argillite (unit s) as large as 100 m are common. Tuff is devitrified and generally strongly propylitized or argillized. Three sanidine 40Ar/39Ar dates ages from the Stillwater Range are 25.00±0.06 to 25.12 ±0.012 to 25.00 ±0.06 Ma, and about 30 additional 40Ar/39Ar sanidine dates ages from other parts of the caldera and from outflow tuff average approximately 25.1 Ma (Henry and John, 2013; Colgan and others, 2018). Eight zircon U-Pb dates ages range from 25.00±0.26 to 25.90 ±0.49 to 25.00 ±0.26 Ma (Colgan and others, 2018). 
Tecx	Megabreccia—Beds of mega- and mesobreccia consisting of coarse blocks of Mesozoic rocks and (or) Oligocene rocks in the tuff of Elevenmile Canyon in East Lee Canyon	Comment by Katrina Sauer: As the DMU is currently organized, Tecx has a different relationship to Tec than units a, m, and s. Is there a particular reason for this? Should these all be subunits of Tec and written in the same way (Teca, Tecm, Tecs)?

Based on the submitted DMU, I put all these units (a, m, s, and Tecx) as “blobs” within the box for Tec in the CMU.

If units a, m, s, and Tecx al have the same relationship to Tec, then this could be organized where all of these (including Tecx) are described in the unit they are within, as a, m, and s are currently. Alternatively, they can all be split out, like Tecx currently is. A good example of the latter option is SIM3395 (Framework geologic map and structure sections along the Bartlett Springs fault zone and adjacent area from Round Valley to Wilbur Springs, northern Coast Ranges, California (usgs.gov)), for example unit “fcm (undivided mélange)” and the subunits within. 

For now, I am leaving this as is, but this will need be resolved in reconciliation. Let me know what you prefer!
Tasc	Andesite of Sheep Canyon (Oligocene)—Dark-green, dark-gray, and dark-lavender-gray, aphyric to medium-grained, porphyritic andesite and dacite lava flows. Phenocrysts consist of medium-grained tabular plagioclase, hornblende, and local biotite. Locally flow banded. Generally altered to propylitic mineral assemblages containing consisting of abundant epidote, chlorite, calcite, and illite or argillic assemblages. Cut by numerous quartz±calcite veins east of Mountain Well. Forms outcrops in Sheep Canyon, near Mountain Well, and between La Plata and Elevenmile Canyons and occurs as megabreccia blocks enclosed within the tuff of Elevenmile Canyon (a). Zircon U-Pb date age of 25.07 ±0.41 Ma	Comment by Katrina Sauer: Better verbiage here would be “several” or “many” depending on which is correct	Comment by Katrina Sauer: USGS prefers to use terms such as “crop out,” “exists as,” or “are observed as” in place of “occurs as”	Comment by Katrina Sauer: This one is a little complicated. While the megabreccia is sourced from Tasc, it appears as blocks within Tec and is mapped as such. Because of this, the reference to unit a here should be removed, although the description of the megabreccia can remain
POCO CANYON CALDERA
	Tuff of Poco Canyon (Oligocene)—Multiple cooling units of rhyolite and high-silica rhyolite ash-flow tuff. 
Tpcu	Upper cooling unit—Reddish-brown, white, and greenish-gray, medium-grained, crystal-rich rhyolite and high-silica rhyolite ash-flow tuff. Tuff is mostly devitrified, densely welded, locally vuggy due to leached pumice, and commonly contains abundant, small (generally less than 2 cm) fragments of intermediate composition lava flows and less common Mesozoic rocks. Locally contains coarse fragments (as large as 20 cm) of intermediate to silicic lava flows. In Poco Canyon, contains large megabreccia blocks of underlying tuff and breccia of Government Trail Canyon and rhyolite of Pirouette Mountain (unit r). Generally contains 30 to 50 percent phenocrysts of sanidine, quartz, lesser plagioclase, and trace amounts of biotite. Sanidine locally is iridescent and quartz commonly is smoky. Basal part of unit in Poco Canyon locally contains black glassy fiamme as much as 6 cm long. Sanidine 40Ar/39Ar dates ages of 25.16 ±0.08 and 25.26 ±0.07 Ma, and zircon U-Pb dates ages of 25.60 ±0.25 and 25.66 ±0.51 Ma in the Stillwater Range	Comment by Katrina Sauer: Because in the Quaternary surficial deposits “intermediate” is used as an age descriptor, my mentors suggested clarifying here and elsewhere that intermediate here refers to composition. 
While I think the surrounding discussion gives the necessary context, for USGS “plain language” it’s probably best to add “composition” here; of added here, then I think it’s probably not needed in the next sentence where you describe “intermediate to silicic” flows	Comment by Katrina Sauer: My mentors suggest using “intermediate composition” here so it is obvious what is being discussed, especially because intermediate herein is also used to discuss age.
I am on the fence about this edit, as I think in both areas context provides the necessary info (intermediate and silicic, young to intermediate, and so forth)
	Comment by Katrina Sauer: See above comment of subunits in Tec. Unit r should be treated the same way as however you decide to move forward with the Tec subunits
Tpbr	Tuff and breccia of Government Trail Canyon—Heterolithic megabreccia consisting of unsorted blocks of older Oligocene igneous units in a moderately welded rhyolite ash-flow tuff matrix. Breccia matrix consists of pale- green, moderately pumiceous, crystal-poor tuff containing about 2 to 4 percent phenocrysts of quartz and altered feldspar. Pumice fragments are dark-green, crystal-poor, and generally less than 4 cm in maximum dimension. Breccia fragments range from millimeters to hundreds of meters in diameter and include rhyolite of Pirouette Mountain (Trpm) and tuff of Job Peak (Tjp) and lower cooling unit of tuff of Poco Canyon (Tpcl). Breccia horizons commonly are clast supported. Unit locally contains thin beds of sandstone and accretionary lapilli. Zircon U-Pb date age of 25.99 ±0.20 Ma
Tpsb	Sandstone and breccia—Dark-red, reddish-brown and lavender-gray, medium-bedded to massive, quartz-rich sandstone and sedimentary breccia and minor quartz-rich ash-flow tuff. Breccia layers contain abundant pebble- to cobble-size, subangular to subrounded clasts of rhyolite of Pirouette Mountain (unit Trpm) and lower cooling unit of tuff of Poco Canyon (Tpcl) in a quartz-rich sandy matrix derived in large part from the underlying tuff of upper part of Poco Canyon (Tupc). Present locally west of Coyote Canyon where it overlies the lower cooling unit of tuff of Poco Canyon	Comment by Katrina Sauer: See comment in main text; here, it is described as a breccia, but in the main text is described as a conglomerate. One of these should be revised for consistency	Comment by Katrina Sauer: Check that this is correct; it should be consistent with the unit name in the DMU, if that is what you are referencing here
Tpcl	Lower cooling unit—White, gray, reddish-brown, lavender-gray, and greenish-gray, crystal-rich rhyolite and high-silica rhyolite ash-flow tuff. Contains 30 to 55 percent medium-grained phenocrysts comprised of K-feldspar and smoky quartz, less abundant plagioclase, minor biotite, and locally trace hornblende. Generally lithic- and pumice-poor and densely welded. Commonly hydrothermally altered and recrystallized. Sanidine 40Ar/39Ar date age of 25.257±0.008 Ma from clast in conglomerate bed in overlying in rhyolite of East Lee Canyon and zircon U-Pb date age of 25.74 ±0.19 Ma
Trelc	Rhyolite of East Lee Canyon (Oligocene)—White, gray, a and pale lavender gray, sparsely porphyritic, fine- medium-grained rhyolite lava flows locally overlain by sandstone and pebbly conglomerate mostly derived from underlying rhyolite lava flows and lower cooling unit of tuff of Poco Canyon. Overlies lower cooling unit of tuff of Poco Canyon and underlies the tuff of Elevenmile Canyon. Petrographically similar to rhyolite of Pirouette Mountain (Trpm) and younger rhyolite (Tyr)
Tupc	Tuff of upper part of Poco Canyon (Oligocene)—Light- gray-green to dark-green, crystal- and lithic-rich rhyolite ash-flow tuff. Contains about 20–30 percent fine- to medium-grained phenocrysts of clear quartz and altered K-feldspar and plagioclase with 1–2 percent chloritized biotite. Pervasive strong propylitic alteration with abundant clay minerals, calcite, and chlorite. Blocks of intermediate and silicic lavas as much as 5 m across are abundant. Zircon U-Pb date age of 25.90 ±0.49 Ma
Tjp	Tuff of Job Peak (Oligocene)—White to light green-gray, densely welded, moderately crystal-rich, lithic-rich rhyolite ash-flow tuff. Contains 10–20 percent, fine-grained phenocrysts of altered plagioclase and K-feldspar and locally trace quartz and biotite. Small (<6 cm) lithic fragments of Mesozoic metamorphic rocks, flow-banded rhyolite, and andesite are abundant, and much of tuff contains 30 to 50 volume percent lithic fragments. Locally includes coarse blocks of propylitized andesite (unit pa) derived from andesite porphyry (Tap). Zircon U-Pb date age of 25.78 ±0.49 Ma
Tap	Andesite porphyry (Oligocene)—Dark-green to black, coarse-grained, strongly porphyritic andesite and dacite. Mostly consists of hornblende -plagioclase andesite porphyry containing about 30 percent, medium- to coarse-grained phenocrysts of plagioclase, hornblende, and minor resorbed quartz in a microcrystalline groundmass. Generally strongly propylitically altered and (or) thermally metamorphosed with formation of abundant epidote, illite, calcite, and chlorite. Intrudes and overlies the rhyolite of Pirouette Mountain (Trpm) and older tuffs (Tot) units south of the IXL pluton. Zircon U-Pb date age of 26.36 ±0.42 Ma	Comment by Katrina Sauer: As in an earlier comment, this should be specified using a dash or dashes
Tot	Older tuffs, undifferentiated (Oligocene)—At least three separate units of densely welded, lithic- and crystal-rich, pumice-poor rhyolite to dacite ash-flow tuffs. Consists of (1) dark-green dacite tuff containing about 30 to 35 percent phenocrysts comprised mostly of fine- to medium-grained plagioclase, (2) light-greenish-gray, quartz-rich rhyolite tuff containing about 15 to 20 percent fine-grained phenocrysts, and (3) dark-green to black, biotite-hornblende dacite tuff containing about 30 percent medium-grained phenocrysts consisting mostly of plagioclase with 4 to 5 percent biotite + hornblende. All units are weakly to strongly propylitically altered and thermally metamorphosed with development of abundant hydrothermal epidote and fine-grained biotite. Relative ages of three units tuffs uncertain. Zircon U-Pb date age of 26.10 ±0.54 Ma on unit tuff 3	Comment by Katrina Sauer: Because this unit consists of three (or more) different tuffs, my mentor suggested adding “undifferentiated” here	Comment by Katrina Sauer: See comment below re: ”unit”	Comment by Katrina Sauer: Because above you introduce some uncertainty with “at least three”, this might be better as “includes,” which indicates an incomplete list. This is not a mandatory change, just a suggestion
	Comment by Katrina Sauer: Units generally refer to the formal divisions used in a DMU; here the unit in question is “Older tuffs, undifferentiated.”
Instead of “unit” here, I would just describe these as “three tuffs” and “tuff 3”
Trpm	Rhyolite of Pirouette Mountain (Oligocene)—Red, light-purple, green, black, and gray, generally sparsely porphyritic rhyolite lava flows and shallow intrusive rocks, with less abundant welded tuff and volcaniclastic sedimentary rocks. Rocks generally contain 0 to 10 percent fine- to medium-grained phenocrysts composed of altered plagioclase and K-feldspar, minor strongly resorbed quartz, and trace amounts of altered mafic minerals (hornblende and [or] pyroxene) in a microfelsite groundmass. Commonly strongly flow banded and locally flow folded. Locally includes thin interbedded sequences of moderately to densely welded, pumice-rich, crystal-poor ash-flow tuff and coarse-grained volcaniclastic sandstone and conglomerate. Tuffs locally show rheomorphic flow textures, and contain locally abundant, small lithic fragments consisting mostly of flow- banded rhyolite. Top of unit locally overlain by poorly exposed fine-grained sandstone and shale, notably on the north side of Coyote Canyon. Unit is generally equivalent to the latite flows, tuffs, and breccias unit of Page (1965; therein unit “Tq-Jl”). Zircon U-Pb dates ages of 24.97±0.66 and 25.24 ±0.25 and 24.97 ±0.66 Ma from near top of unit in the Stillwater Range	Comment by Katrina Sauer: Added this and the quotation marks to make it clear to readers that T-JI is the unit from Page 1965.
Tixl	IXL pluton (Oligocene)—Dark-gray, fine- to medium-grained, equigranular to porphyritic granodiorite and quartz monzodiorite. The northern and western margins of the pluton have a conspicuous porphyriticy texture consisting of medium-grained feldspar and scattered biotite and hornblende phenocrysts set in a small amount of fine-grained groundmass composed of quartz, feldspar, and biotite. The color index is about 12 to 15. The lowest exposed part of the pluton along the Dixie Valley Fault is a medium-grained, equigranular rock with a color index of about 25 including hornblende crystals containing clinopyroxene cores. Irregular, spongy, hornblende-rich mafic enclaves as much as 1 m long with chilled margins are common near the roof (western margin) of the pluton; smaller mafic enclaves are scattered elsewhere in the pluton. Aplite dikes mostly ≤10 cm wide locally common in eastern half of pluton. Zircon U-Pb dates ages of 28.07±0.33 and 28.45 ±0.35 Maand 28.07 ±0.33 Ma	Comment by Katrina Sauer: I believe color indices need a citation
Tdg	Diorite and granodiorite (Oligocene)—Light-grayish-green, fine-grained, sparsely porphyritic clinopyroxene diorite and medium-grained, sparsely porphyritic, biotite-hornblende granodiorite and granodiorite porphyry exposed in northwestern part of map area. Diorite contains small (2–4 mm) plagioclase phenocrysts and about 15 percent clinopyroxene partially altered to chlorite. Granodiorite contains about 15 percent mafic minerals. Both rock types are weakly to strongly propylitically altered or locally strongly argillically altered. Intrudes tuff of Job Canyon. Age relation to younger dacite and andesite unit (Tyda) uncertain due tobecause of strong alteration of both units
Tor	Older rhyolite (Oligocene)—Light-gray, sparsely porphyritic, locally vesicular, flow- banded rhyolite exposed along southern margin of Job Canyon caldera. Contains 5– to 10 percent phenocrysts of fine- to medium-grained altered plagioclase and K-feldspar and trace to 1 percent clear quartz in microcrystalline quartz-feldspar groundmass. Intrudes(?) or overlies older dacite and andesite (units Tolf, Tobr, and Todt) and intruded by the IXL pluton (Tixl). Western outcrop is propylitically altered with clots of epidote, quartz, and hematite filling vesicles and in groundmass. Other outcrops are hornfelsed by IXL pluton
	Younger dacite and andesite unit (Oligocene)—Dacite and andesite lava flows, flow breccias, shallow intrusive rocks, and less abundant tuff and volcaniclastic sedimentary rocks. 
Tyda	Younger dacite and andesite unit, undivided—Generally dark- to pale-green to black, aphyric to coarsely porphyritic dacite and andesite lava flows, flow breccias, and minor air-fall and ash-flow tuff and epiclastic sedimentary rocks. Porphyritic units contain plagioclase, less abundant hornblende, biotite, and clinopyroxene, and rare quartz phenocrysts. Generally weakly to strongly altered to propylitic and intermediate composition argillic assemblages with development of chlorite, illite or smectite, and (or) calcite. Quartz commonly fills vesicles. Dacitic ash-flow tuff beds locally present near base of unit. Siltstone and fine-grained sandstone beds common in upper part of unit. Plagioclase and biotite 40Ar/39Ar ages 28.89 ±0.40 and 28.81 ±0.01 Ma, respectively, on glassy lava flows near top of unit, and zircon U-Pb age of 28.54 ±0.51 Ma on propylitized lava flow in middle of unit. 
Tydai	Dacite and andesite intrusions—Dark-green to dark-gray, fine- to medium-grained, moderately to abundantly porphyritic biotite-hornblende(?)-plagioclase dacite and andesite intrusions. Generally strongly propylitized with abundant epidote and chlorite. Plagioclase phenocrysts commonly white to pale pink colored. Forms narrow dikes and small irregular intrusions in the tuff of Job Canyon and older dacite and andesite unit and likely fed overlying lava flows in the younger dacite and andesite unit (Tyda)	Comment by Katrina Sauer: Should Tydai, Tydas, and Tyadt all be subunits of Tyda? 
Tydas	Lacustrine sedimentary rocks—White to light-gray, finely bedded siltstone, fine-grained sandstone, and water-lain dacitic tuff. Forms small outcrops mostly near base of younger dacite and andesite unit (Tyda).
Tydat	Dacite tuff—Small exposures of dark green-gray, densely welded dacite tuff. Contains about 30 to 40 percent fine- to medium-grained phenocrysts comprised of plagioclase, K-feldspar, hornblende, and biotite. Contains abundant, small (≤2 cm) crystal-rich flattened pumice blobs. Strongly propylitically altered with abundant calcite, illite, and chlorite. Only present near the base of the younger dacite and andesite unit (Tyda) along northern and southern margins of the Job Canyon caldera
Job Canyon caldera
Tjc	Tuff of Job Canyon (Oligocene)—White, light-gray, and green-gray, densely welded, generally lithic-rich and crystal-poor rhyolite ash-flow tuff. Tuff is devitrified and commonly strongly altered to propylitic, argillic, and local advanced argillic assemblages. Locally contains abundant disseminated pyrite. Generally contains less than 10 to 15 percent fine-grained phenocrysts of altered plagioclase and K-feldspar with local trace amounts of quartz and biotite. Highly variable pumice contents. Small (<6 cm) lithic fragments of Mesozoic metamorphic rocks and Cenozoic volcanic rocks are common, and small outcrops of brecciated metashale and metasiltstone (unit ms) locally exposed near top of the tuff near the north caldera wall. Zircon U-Pb ages of 29.25 ±0.47 and 29.30 ±0.45 Ma	Comment by Frederick, Phil Arnold: Kat: Are these beds of metashale and metasiltstone? If these are beds and not blocks or inclusions of said lithology, then it’s likely that this should be a subunit of Tjc. I’ve provided a potential revision, but the subunit should be described. 
ms	Brecciated metashale and metasiltstone—Describe unit here
Tjcx	Megabreccia, undivided (Oligocene)—Coarse breccia deposits consisting of blocks of andesitic metavolcanic rocks, marble, argillite, siltstone, quartzite and the older dacite and andesite unit as much as 50 m across in an unsorted, lithic-rich tuffaceous matrix. No discernable bedding. Breccia is generally matrix supported although matrix is seldom exposed. Quartzite and metavolcanic blocks are commonly internally brecciated and cemented with quartz
Tjcxv	Metavolcanic megabreccia (Oligocene)—Small outcrops of dark red to dark green, commonly iron-stained, brecciated, aphyric to finely porphyritic andesitic metavolcanic rocks exposed along the top of the Job Canyon caldera. Interpreted as megabreccia deposited into the Job Canyon caldera
Tjcxq	Quartzite megabreccia (Oligocene)—Small outcrop of brecciated quartzite exposed along the top of the Job Canyon caldera. Interpreted as megabreccia deposited into the Job Canyon caldera
	Older dacite and andesite unit (Oligocene)—Dacite and andesite lava flows, flow breccias, shallow intrusive rocks and less abundant tuff and volcanic- clast rich conglomerate. 
Todt	Dacite tuff—Dark-gray to green, densely welded, lithic- and crystal-rich dacite tuff. Contains about 15–30 percent, fine- to medium-grained phenocrysts of altered sanidine and plagioclase with prominent strongly resorbed quartz and fine-grained biotite, and minor strongly altered hornblende(?). Contains abundant lithic fragments of Cenozoic intermediate and silicic lava flows and less abundant Mesozoic quartzite and granite. Tuff is pervasively propylitically altered with abundant illite, epidote, chlorite, calcite and disseminated pyrite. Zircon U-Pb date age of 29.32 ±0.97 Ma and biotite 40Ar/39Ar age of 29.17 ±0.09 Ma. Only mapped where tuff forms top of older dacite and andesite unit
Tolf	Lava flows—Heterogeneous sequence of aphyric to coarsely porphyritic dacite and andesite lava flows and flow breccias, hypabyssal intrusions, and minor pyroclastic rocks and conglomerate. Porphyritic rocks contain fine- to coarse-grained phenocrysts of plagioclase, hornblende, biotite, and clinopyroxene. Pyroclastic rocks are lithic-rich welded tuffs. Generally strongly propylitically altered with abundant calcite, chlorite, epidote, illite, and local specular hematite. Zircon U-Pb date age of 29.38 ±0.38 on a lava flow near top of unit
Tobr	Breccia, conglomerate, and tuffs, undifferentiated—Dark-green, gray-green, and reddish-brown lithic-rich tuff breccia, flow breccia, and conglomerate. Lithic fragments consist of small (<10 cm), subangular to subrounded clasts of Cenozoic andesitic to rhyolitic lavas and less common Mesozoic quartzite and granitic rocks. Locally contains blocks as much as 10 m across of andesite breccia in tuffaceous matrix composed of fine- to medium-grained, moderately porphyritic dacite(?) similar to tuff in dacite tuff unit (Todt). Generally strongly propylitically altered with abundant clots and fracture coatings of epidote and specular hematite. Zircon U-Pb dates ages of 29.27 ±0.49 Ma on lithic-rich tuff breccia near top of unit and 29.65 ±0.52 Ma on densely welded tuff in lower part of unit
CRETACEOUS INTRUSIVE ROCKS
Klp	La Plata Canyon pluton (Cretaceous)—Composite, light-colored granitic intrusion consisting of fine- to medium-grained, equigranular biotite granite, quartz monzonite, and associated leucocratic dikes (Butler, 1979). Commonly altered with formation of abundant fine- to coarse-grained muscovite and pyrite with local fluorite and milky- white quartz veins. Between Elevenmile and La Plata Canyons, contains small bodies of propylitized, coarsely porphyritic biotite-hornblende dacite or rhyolite porphyry that probably are early Miocene intrusions. K-Ar alteration age of 84.4±0.8 Ma from muscovite in vein within Mesozoic wall rocks at fluorite prospect near mouth of La Plata Canyon (Garside and others, 1981), and Zircon zircon U-Pb date age of 87.25 ±0.50 Ma on biotite granite in La Plata Canyon, and K-Ar alteration age of 84.4 ±0.8 Ma from muscovite in vein within Mesozoic wall rocks at fluorite prospect near mouth of La Plata Canyon (Garside and others, 1981)
Kf 	Felsite (Cretaceous)—Light-colored felsite containing sparse, 1 to -2 mm phenocrysts of resorbed quartz and altered feldspar in a fine-grained, allotriomorphic granular groundmass of quartz, altered plagioclase and K-feldspar(?), illite, minor pyrite, and ghosts of tabular mafic minerals outlined by ragged aggregates of epidote. Zircon U-Pb date age of 104.8 ±1.4 Ma
MESOZOIC METASEDIMENTARY AND METAVOLCANIC ROCKS
La Plata Canyon area
	Mountain Well sequence (Early Cretaceous?)—Poorly dated, metamorphosed volcanic and sedimentary rocks; provisional age assignment based on a Cretaceous zircon U-Pb date age of meta-andesite lava flow (Kmv) and association with Cretaceous felsite unit (Kf). Divided into:
Kmv	Andesitic metavolcanic rocks—Foliated metamorphosed andesite, andesite breccia containing stretched clasts, and dacitic welded tuff and tuff breccia. Zircon U-Pb date age of 103.9 ±1.5 Ma on andesite lava flow
Kms	Metasedimentary rocks, undifferentiated—Heterogeneous, interstratified and intergradational, subaqueous gravity-flow sequence mainly of gray to black (1) slaty siliceous argillite, (2) massive fine- to medium-grained orthoquartzite, (3) turbiditic quartz siltstone or fine-grained sandstone in well-bedded, thin- to medium-thick, Tb A(B)C(E) Bouma sequences, (4) calcareous quartz siltstone, (5) fine-grained mud-chip or lime- mudstone- chip sedimentary breccia, and (6) lithic sandstone of dense felsitic or plagioclase-lath volcanic rocks along with minor quartzite and quartz grains. Also included are minor amounts of foliated marble and tuffaceous(?) greenstone. Less competent rock types strongly flattened on foliation and with grain-stretch lineation. Discontinuous channel(?) deposits of tectonically flattened limestone- and orthoquartzite-clast sedimentary breccia crop out in two places near stratigraphic base of unit, and at one of these localities the breccia forms coarse-grained base of a Tb AB(C) Bouma sequence of black orthoquartzite	Comment by Katrina Sauer: Are all six items here gray to black? 	Comment by Katrina Sauer: Double check that our added hyphens here are correct and don’t change the meaning of this rock type
Kmd	Dacitic volcanic-felsite flows and sedimentary breccia—White to dark dark-gray, mostly weathered light light-brown. M massive felsite completely aphyric and featureless in hand specimen; in thin section, composed entirely of more or less flow-aligned laths of altered plagioclase in altered, probably originally glassy, groundmass. Tectonically flattened, crudely bedded sedimentary breccia of felsite clasts interstratified in upper part of unit, and upper part of unit interfingers with unit Kms. Stratigraphic base of unit Kmd everywhere faulted	Comment by Katrina Sauer: Double checking that the color description here is modifying the massive felsite; if so, these can be combined into a single sentence. 
	Clan Alpine sequence (Lower Jurassic and Upper Triassic)—Limestone and argillite provisionally correlated with units assigned to the Clan Alpine sequence of Speed (1978) in the Clan Alpine Mountains, about 50 km northeast of map area. Divided into:
J^cl	Upper Llimestone (Lower Jurassic and (or) Upper Triassic)—Massive, gray-weathering, lime mudstone; bedding mostly obscure, commonly veined with calcite, and locally foliated; in places abundantly oncolitic. Interpreted as a carbonate-platform deposit. Exposures of contact with unit ì^cl are limited in extent and difficult to interpret. Believed to depositionally overlie unit ^cl and thus be laterally equivalent to the Mud Springs Canyon Formation of Speed (1978) in the Clan Alpine sequence of the Clan Alpine Mountains
^cl	Lower Llimestone (Upper Triassic)—Regularly thin-bedded to medium-bedded, black- lime mudstone. Weakly metamorphosed except where conspicuously flattened, foliated, and lineated near La Plata Fault and where thermally metamorphosed to marble near contact with La Plata Canyon pluton. Turbiditic interbeds as thick as 20 cm formed of crinoid ossicles (and more rarely of molluscan shell fragments) exhibit TbA and AB Bouma sequences; in southwesternmost exposures, crinoidal turbidites form as much as 50 percent of section through stratigraphic thicknesses of several tens of meters and are associated with rare units of limestone sedimentary breccia containing clasts as large as several centimeters. Lime mudstone beds commonly have internal planar lamination and locally have laminae of quartz silt or subordinate interbeds of black argillite. Interpreted as slope, and possibly partly basinal, deposit. Conspicuous white alteration lenses, several millimeters thick and as long as 20 cm, and composed of neomorphosed calcite, are locally abundant within lime mudstone beds. Age-diagnostic fossils scarce but include ammonite Choristoceras (at map locality C), spherical hydrozoan Heterastridium (locality H), and pelagic bivalve Monotis subcircularis (at localities labeled M), all of Llate Triassic (Norian) age and in southwestern part of outcrop area. Similar in lithic character, age, and depositional setting to, and is regarded as a lateral equivalent of the Hoyt Canyon Formation of Speed (1978), which forms part of the Clan Alpine sequence of the Clan Alpine Mountains. Although generally contains overturned beds that stratigraphically overlie unit ^ca, stratigraphic superpositon of rocks assigned to these two units is locally ambiguous	Comment by Katrina Sauer: Where are these and the following localities labeled on the map? I did not see them on the geologic map, and didn’t notice them on the figures	Comment by Katrina Sauer: This requires a citation
^ca	Argillite (Upper Triassic)—Predominantly planar laminated argillite with subordinate quartzose siltstone and fine-grained sandstone that occurs as laminae or in thin, locally graded beds. Light brown, olive gray, or gray but black where hornfelsed near La Plata Canyon pluton. Weakly developed slaty foliation away from areas of thermal metamorphism. Minor intercalations of limestone. Interpreted as laterally equivalent to the slope or basinal siliciclastic rocks that are either interstratified with limestone strata of the Hoyt Canyon Formation of Speed (1978) or form the underlying Bernice Formation of Speed (1978) in the typical Clan Alpine sequence of the Clan Alpine Mountains. In southwesternmost part of pre-Cenozoic outcrop area, rocks of unit ^ca are clearly overlain stratigraphically by generally overturned, fossiliferous, turbiditic limestone of unit ^cl; elsewhere in map area, stratigraphic superpositon of rocks assigned to these two units is ambiguous
Lower Plate of La Plata Fault	Comment by Katrina Sauer: Just want to double check that this should be a subheading under La Plata Canyon Area (as I have currently done it) or if it should be its own heading under Mesozoic Metasedimentary and Metavolcanic rocks
[bookmark: _Hlk138171326]}p	Phyllite (lower Mesozoic?)—Strongly foliated phyllite, commonly containing intrafoliation andalusite porphyroblasts (chiastolites) that are locally aligned, forming a pronounced lineation. In contact zone of La Plata Canyon pluton, younger generation of andalusite porphyroblasts is superimposed upon and crosscuts foliation and lineation. Locally, phyllite grades into foliated, medium- to coarse-grained, impure, volcanic sandstone having only a small percentage of quartz grains; volcanic-lithic and feldspar (?) grains generally strongly stretched on foliation. No direct evidence for age, but its lithology and metamorphic and structural history resembles rocks included in the Sand Springs "lithotectonic assemblage" of Oldow (1984) (Oldow and others, 1993), which lies to the south of the La Plata Canyon area, and from which fossils of probable Triassic and Jurassic ages are known (Satterfield, 2002)
Mesozoic Rocks in the Cox and I X L Canyons Area	Comment by Katrina Sauer: For consistency with other sections (La Plata Canyon Area), deleted “Mesozoic rocks in the” here	Comment by Katrina Sauer: Changed this per the GNIS entry, “I X L”
Jrmb	Rhyolite megabreccia (Upper Jurassic)—White, commonly orange-weathering, locally flow banded, nearly aphyric rhyolite. Commonly strongly kaolinite altered and locally strongly brecciated. Zircon U-Pb ages of 155.2 ±2.4 and 156.33 ±0.37 Ma. Forms massive outcrops along northwest edge of the Job Canyon caldera, where it is interpreted as megabreccia deposited near the top of the caldera following eruption of caldera-filling tuff of Job Canyon (unit Tjc) or during eruption of the overlying younger dacite and andesite ( unit Tyda)	Comment by Katrina Sauer: In the main text, this unit is described as aphyric to very sparsely porphyritic. These descriptions should be consistent, so I’d either add the porphyritic detail here, or remove it in the main text.
Jq	Quartzite (Middle and/ (or) Lower Jurassic)—Massive, fine-grained white quartzite. Inferred aAge assignment is inferred based on regional distribution of quartzite (Page, 1965; Willden and Speed, 1974)
Clan Alpine sequence (Triassic)—Divided into: 	Comment by Katrina Sauer: While I think it’s fairly obvious that this is listing what’s exposed in the Clan Alpine sequence of the Cox and I X L Canyons area, my mentors thought it was a bit confusing. One way to help resolve this is to add some text after the em dash and before “Divided into:” to help clarify; something along the lines of “parts of the sequence present only in the Cox and I X L Canyons area”

This can of course be wordsmithed. Anything added here should also be added to the Clan Alpine sequence of the La Plata Canyon area, and edited to reflect that canyon.
^cs	Calcareous siltstone and sandstone (Triassic)—Pale red-purple and yellow-brown calcareous siltstone and sandstone with some intercalated bedded gray limestone. Matrix-supported chert grit and fine-grained pebbles in some beds. Small, glogose ammonites of indeterminate species suggest Triassic rather than Early Jurassic age
^s	Siltstone and argillite (Triassic)—Mostly dark olive-gray siltstone and argillite, with intercalated beds and units of fine- to medium-grained brownish sandstone and partly bioclastic limestone. Some sandstone and limestone beds have Bouma layering, and flute casts locally well developed. Unit characteristic of basinal part of Auld Lang Syne Group or Clan Alpine sequence of Speed (1978)
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