
Analyses by Stanley Mertzman at Franklin and Marshall College X-Ray Laboratory.
Latitudes and longitudes are in the 1927 North American Datum (NAD27). 
#Total iron as Fe2O3.

Table 1. Major-oxide and trace-element XRF analyses of samples collected in the Hanover Mountain quadrangle.Sample  La�Ÿtude Longitude Unit name Map unit 
 SiO2 TiO2 Al2O3 Fe2O3

# MnO MgO CaO Na2O K2O P2O5 Total LOI Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th U Co 

18RL397 45.5700 -115.9789 Bio�Ÿte 
granodiorite Kgt 67.49 0.49 17.92 2.35 0.03 0.71 4.69 4.43 1.81 0.32 100.24 0.66 4 26 2 40 1452 54.8 990 253 16.3 20.2 23.6 28 59 15 33 70 4.6 1.0 1 

18RL398 45.5044 -115.9896 Bio�Ÿte 
granodiorite Kgd 70.84 0.18 16.61 1.73 0.02 0.47 3.99 4.06 1.75 0.27   99.92 0.37 3 16 1 24  950 52.6 905 208  7.9   6.8 20.1 99 40 12 26 45 7.5 <0.5 1 

 

Table 1. Major-oxide and trace-element analyses of samples collected in the Hanover Mountain quadrangle.

Figure 4. Diamictite in the upper part of the Edwardsburg Formation (Ze) south of 
Wind River Meadows. Clasts are as much as 15 cm across and consist of quartzite. 
Matrix is chie�y quartz and biotite.

Figure 3. Coarse diamictite in the middle part of the Edwardsburg Formation (Ze) 
south of Wind River Meadows. Clasts are as much as 40 cm across and consist of 
quartzite. Matrix is chie�y quartz and biotite. Leftmost side of photo is leucocratic 
granite.

Figure 2. Exposure of stretched pebble conglomerate near the base of the schist of the 
Syringa metamorphic sequence (_ Zss) southeast of Slate Lake (detrital zircon locality 
19RL028).

Figure 1. Probability density plots of LA-ICPMS U-Pb dates from detrital zircons from 
seven quartzite samples in the Hanover Mountain quadrangle. Locations (NAD27): 
18ES08 = 45.5865°N, 115.9517°W; 19RL026b = 45.5911, 115.9438; 19RL028 = 
45.5945, 115.9361; 18RB230b = 45.5966°N, 115.9106°W; 18DS38 = 45.5782°N, 
115.9282°W; 19RB251 = 45.6114, 115.9374; 18RL407 = 45.6206°N, 115.9392°W. 
Analytical work was by Jim Crowley at Boise State University. Plotted with Isoplot 3.0 
(Ludwig, 2003).
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INTRODUCTION

The Hanover Mountain quadrangle is underlain by metamorphosed 
sediments of Mesoproterozoic to Paleozoic age within the Gospel Peaks 
roof pendant in the northern part of the Atlanta lobe of the Cretaceous 
Idaho batholith. The strata have been metamorphosed to lower amphibolite 
facies and are folded and faulted. Most of the metasedimentary rocks are 
upright and, although repeated by faulting, typically young to the west or 
southwest. Intrusion of these strata by pulses of Cretaceous magma adds to 
the di�culty of correlating units. Quaternary sur�cial deposits occur in 
stream beds and glaciated areas. 

Bedrock was mapped in 2018 and 2019 by D. Stewart, E. Stewart, R. Burm-
ester, K. Schmidt, and R. Lewis. Quaternary deposits were mapped by L. 
Stanford in 2018. Stratigraphy is modi�ed from work by Lund (1984), Lund 
and others (2003), Lund (2004), and Lund and others (2015). Mapping is 
supplemented by U-Pb analysis of detrital zircons (Figure 1). Lund (1984) 
was the �rst to suggest that these strata are not part of the Mesoproterozoic 
Belt Supergroup and except for the feldspathic quartzite of the Golden 
metamorphic sequence (likely Belt) we concur with this conclusion. Select-
ed attitudes and contacts from Lund (1984) and Lund (2004) supplement 
those measured by the authors.

DESCRIPTION OF MAP UNITS

Igneous rocks are classi�ed using International Union of Geological 
Sciences nomenclature (Le Bas and Streckeisen, 1991). Grain size classi�-
cation of unconsolidated and consolidated sediment employs the Went-
worth scale (Lane, 1947). Time scale is the Geological Society of America 
version 6.0 (Walker and Geissman, 2022). Grain sizes and bedding 
thicknesses are given in abbreviation of metric units (e.g., dm=decimeter). 
Unit thicknesses, distances, and elevations are in both metric and English 
units. Multiple lithologies within a rock unit description appear in order of 
decreasing abundance, and descriptions of stratigraphic units are from 
bottom to top where possible.

ANTHROPOGENIC DEPOSITS

Placered ground (late Holocene)—Small area at the east edge of the Florence 
basin that was placer mined for gold. Numerous ditches dug to provide 
water to placer workings are present in the Florence basin and those recog-
nized during our mapping are depicted (see Symbols). Placer work in the 
Florence mining district was conducted primarily between 1861 and 1872 
(Reed, 1939). 

ALLUVIAL DEPOSITS

Fine-grained deposits in glaciated uplands (Holocene to Late Pleisto-
cene)—Clay, silt, and sand deposited behind end moraines and in glacially 
scoured depressions. Thickness 1 to 4 m (3 to 12 ft).

Side-stream alluvium (Holocene)—Angular to subrounded, moderately sorted 
and strati�ed sandy cobble to boulder gravel. Includes reworked minor 
colluvium, fan deposits, and glacial till. Soils not developed to weakly 
developed. Thickness 1 to 5 m (3 to 15 ft). 

Alluvial-fan deposits (Holocene to Late Pleistocene)—Angular to subrounded, 
poorly sorted, sandy boulder gravel. Soils not developed. Thickness from 1 
to 15 m (3 to 50 ft). 

GLACIAL AND PERIGLACIAL DEPOSITS

Young glacial and periglacial deposits (Holocene)—Poorly sorted angular to 
subangular boulder gravel. Primarily pro-talus ramparts that are possibly 
marking the extent of ice and snow�elds of the Little Ice Age. Deposits 
found in cirques and northeast-facing protected areas. Thickness as much 
as 12 m (40 ft).

Glacial outwash deposits (Late Pleistocene)—Mostly thin, discontinuous 
deposits on glaciated bedrock. Sandy cobble gravel. Interpreted as Pinedale 
glaciation. Thickness 1 to 4 m (3 to 12 ft).

Glacial till deposits (Pleistocene)—Poorly sorted sandy boulder till. Some 
boulders > 4 m (13 ft) across. Clasts subangular to subrounded. Forms end 
moraines and recessional moraines. Boulders partly buried on moraine 
crests. Soils weakly developed. Thickness as much as 45 m (150 ft). 

Peat deposits (Late Pleistocene?)—Brown to dark-brown, strati�ed, organic 
fragments. Deposits accumulated in a relatively protected pass between 
two creeks at the spring-saturated, western base of Little Round Top. Due to 
its position outside local glacial scouring and deposition processes, the 
deposit probably preserves a vegetative record of recent, and possibly older, 
glacial and interglacial environments. Thickness greater than 5 m (15 ft).

SEDIMENTARY DEPOSITS

Sediments (Tertiary)—Pebbles, sand, and silt in southwest part of map near the 
eastern margin of the Florence basin. Poorly exposed. Pebbles are quartzite, 
not granitic rocks, indicating transport from the east or northeast. Rework-
ing of these deposits into the modern drainages may have provided a mech-
anism for development of placer gold deposits. Presence of historic placer 
ditches (see symbols) and small placer piles indicate that the southwest part 
of map has been worked for gold and forms the eastern part of the Florence 
mining district (Reed, 1939).

INTRUSIVE ROCKS

Leucocratic granite (Cretaceous)—White to light-gray, generally �ne- to 
locally medium-grained biotite-muscovite granite. Equigranular with 
subequal amounts of quartz, plagioclase, and potassium feldspar. Musco-
vite as disseminated �akes as much as 2 mm in size comprises a maximum 
of 5 percent of the rock. Biotite is less abundant than muscovite and of 
similar size. Interpreted as a late di�erentiate of the batholith. Extent east of 
Wind River poorly known because of access di�culty. 

Biotite granodiorite (Cretaceous)—Light-gray, �ne- to medium-grained biotite 
granodiorite in the south-central and eastern parts of the quadrangle. Local-
ly weakly porphyritic with euhedral potassium feldspar crystals as much as 
2 cm in length. Biotite present as small (< 2 mm) well-disseminated �akes 
that make up less than 10 percent of the rock. Minor amounts of muscovite 
are present locally. Myrmekitic intergrowth of feldspar and quartz is 
conspicuous in thin section. Contact location with Kgt is poorly known. 
Whole-rock geochemical data from sample 18RL398 (Table 1) indicate 
lower TiO 2, MgO, and CaO concentrations than in sample 18RL397 from 
the Kgt unit. No ages have been determined in this area, but likely similar 
to that of the Kgt unit (~85 Ma).

Granodiorite and tonalite (Cretaceous)—Light-gray, �ne- to medium-grained 
biotite granodiorite and biotite tonalite. Plagioclase feldspar is the principal 
constituent, followed by quartz comprising more than 20 percent, and 
potassium feldspar. Pegmatite is rare. Contact location with Kgd is poorly 
known. Whole-rock geochemical data (Table 1) indicate higher TiO2, MgO, 
and CaO concentrations in sample 18RL397 than in sample 18RL398 of 
the Kgd unit. This sample also contains conspicuous sphene and euhedral 
(primary) epidote that is lacking in the Kgd unit. U-Pb age of 85 ± 2.1 Ma 
from 1.6 km (1 mi) west of the quadrangle (Gaschnig and others, 2010) is 
the best estimate for age of unit.

MESOPROTEROZOIC TO PALEOZOIC STRATA

Due to metamorphic grade and limited detrital zircon analyses, the �rst two 
units below are of uncertain age. The third unit (_ Zss) is assigned to the 
Syringa metamorphic sequence that is widely exposed along strike to the 
north (Lewis and others, 2007, 2022). Recrystallization and deformation 
here are su�cient to discourage assignment to formal lithostratigraphic 
units. In contrast, formal formational names are assigned to the Moores 
Lake Formation and most older strata, based on the work of Lund and others 
(2003) and Lund (2004). All are part of the Windermere Supergroup. The 
oldest unit (Yfqg) is part of the Golden metamorphic sequence and equiva-
lent in age to the Belt Supergroup.

Calc-silicate rocks and marble (Ordovician or Cambrian)—Highly varied unit 
consisting of banded quartzite, calc-silicate rocks, and marble. 
Marble-bearing intervals are on the order of a meter to a few tens of meters 
thick. Mapped in part as “gray marble” by Lund (2004). Thickness uncertain 
as the upper contact is intrusive, but likely no less than 1,000 m (3,000 ft).

Quartzite and schist (Ordovician to Neoproterozoic)—Pale yellowish orange 
to white, medium- to coarse-grained quartzite with subordinate amounts of 
schist. Largely recrystallized quartz with minor biotite and muscovite. 
Typically feldspar poor, but Lund (1984) noted local interstitial potassium 
and plagioclase feldspar. These feldspars may be secondary rather than 
detrital. Lund (1984, 2004) included this quartzite-rich section and more 
schistose lower strata (_ Zss on this map) in the Umbrella Butte Formation, 
thought to be Cambrian to Neoproterozoic in age. Detrital zircon analyses 
(sample 18ES03; Figure 1) from a sample collected on Umbrella Butte show 
an abundance of 1,900 to 1,800 Ma ages, like what is found in the Ordovi-
cian Kinnikinic Quartzite in the Stibnite and Clayton areas (Barr, 2009; 
Stewart and others, 2016; Brennan and others, 2020; Lewis and others, 
2023). The unit di�ers from the Kinnikinic in that it originally contained 
more mudrock (now schist) than the Kinnikinic, which is characteristically 
a clean, well-sorted quartzite. Thus, OZqs likely includes Cambrian strata 
in the central exposures and the easternmost exposures may include 
Neoproterozoic strata (Moores Lake Formation?). Additional detrital zircon 
analyses are required to fully characterize the unit. Thickness approximate-
ly 610 to    910 m (2,000 to 3,000 ft).

Syringa metamorphic sequence

Schist of the Syringa metamorphic sequence (Neoproterozoic)—Reddish- 
brown sillimanite-muscovite-biotite-quartz schist, subordinate quartzite, 
minor calc-silicate rocks, and rare marble. Garnet is present locally. Lund 
(1984) noted that opaque minerals and tourmaline are common trace 
minerals in the schist. We found abundant detrital tourmaline in a schist 
exposure near the faulted base of the unit just north of cross section line 
B-B’. Spectacularly stretched quartz-pebble conglomerate is present south-
east of Slate Lake near base of unit (Lund, 1984; Figure 2). Detrital zircon 
analyses (Figure 1) from quartzite samples 19RL026b and 19RL028 collect-
ed west of Wind River Meadows show an abundance of ages in the 616 to 
657 Ma range, similar to sample 18DS38 from the marble of the Moores 
Station Formation. These unusual young ages are also found in the Neopro-
terozoic quartzite and siltite unit of Stewart and others (2012) in the Stibnite 
area 90 km to the southeast, as well as in the lower part of the Cambrian to 
Neoproterozoic Clayton Mine quartzite 180 km to the southeast (Brennan 
and others, 2020). Unit may well be the upper part of the Neoproterozoic 
Moores Station Formation but is given a less speci�c name here due to 
correlation uncertainty. Previously mapped by Lund (1984, 2004) as the 
lower part of the Umbrella Butte Formation, thought to be Cambrian to 
Neoproterozoic in age. A similar stratigraphic position is assigned here 
based on our detrital zircon results but we consider it a separate, less 
quartzitic interval than the overlying quartzite-rich strata on Umbrella Butte 
(OZqs). Base of unit previously mapped as a thrust fault (Lund, 1984, 2004) 
but tentatively interpreted here as either a normal fault, strike-slip fault, or, 
less likely, an unconformity (see discussion of Hanover Mountain fault). 
Thickness approximately 760 to 1100 m (2,500 to 3,500 ft).

Windermere Supergroup and related rocks

Moores Lake Formation (Neoproterozoic)—Orange to white quartzite and 
quartz-pebble conglomerate. Upper part is massive quartzite containing 
muscovite, biotite, and locally microcline (Lund, 1984). Muscovite is the 
only major mineral aside from quartz. Conglomerate is common toward the 
base and contains clasts as much as 10 cm across (Lund, 1984). This 
conglomerate was later described as diamictite by Lund and others (2015). 
Equivalent to subunit mqc of Lund (1984) and designated Moores Lake 
Formation by Lund and others (2003) and Lund (2004). Detrital zircon 
analyses (sample 18RB230b; Figure 1) show an abundance of 1,200 to 
1,100 Ma ages and a single grain with a 703 ± 6 Ma age based on analysis 
of six spots. Aside from the single young grain, these results are like ages 
reported from Neoproterozoic strata elsewhere in the region, such as the 
Mutual and lower Camelback Mountain formations in the Pocatello area 
(Yonkee and others, 2014). Although not mapped west of the Hanover 
Mountain fault, it may be present there. Alternatively, it may have been 
removed by erosion prior to deposition of the strata there (see discussion of 
Hanover Mountain fault). Thickness estimated to be as much as 1,000 m 
(3,000 ft) by Lund and others (2003).

Moores Station Formation (Neoproterozoic)—Highly varied unit consisting of 
schist, calc-silicate rocks, quartzite, and marble. Lund (1984, 2004) report-
ed apatite-rich black quartzite as a diagnostic lithology of this unit. Equiva-
lent to subunit mm of Lund (1984) and named for exposures near Moores 
Work Center (Moores Station) near the eastern edge of this map (Lund and 
others, 2003; Lund, 2004). We also tentatively include schistose and 
carbonate-bearing rocks west of Wind River in this unit, which were 
mapped as Umbrella Butte Formation by Lund (2004). Upper contact likely 
an unconformity (Lund, 2004). Thickness approximately 430 to 610 m 
(1,400 to 2,000 ft). 

Marble of the Moores Station Formation (Neoproterozoic)—Subunit within 
the Moores Station Formation of interlayered marble, calc-silicate marble, 
and quartzite. Detrital zircon analyses (Figure 1) from quartzite sample 
18DS38 south of Wind River Meadows show an abundance of ages near 
1,700 Ma, and a young cluster of ages between 700 and 620 Ma. Sample 
18ES07 from north of Slate Lake contained small zircons and only 11 
analyses were successful. Results were similar to 18DS38 with three grains 
in the 636 to 620 Ma range but were not included in Figure 1 because of 
the low number of analyses. The results from both localities are most similar 
to those reported for the lower part of the Clayton Mine Quartzite exposed 
east of Stanley 185 km (115 mi) to the southeast (Brennan and others, 2020) 
and clearly demonstrate that the unit is younger than 620 Ma. Includes 
some carbonate-rich rocks north of Slate Creek mapped as subunit mm by 
Lund (1984). Thickness approximately 20 to 35 m (60 to 110 ft).

Edwardsburg Formation (Neoproterozoic)—Varied unit consisting of schist, 
metasiltstone, calc-silicate rocks, �ne-grained quartzite, diamictite, amphi-
bolite, and clast-supported quartz-pebble conglomerate. Calc-silicate rock 
on Point 7932 northeast of Slate Creek contains hornblende, biotite, quartz, 
epidote, and plagioclase. Diamictite was only recognized in western 
exposures where it is characterized by quartzite clasts as large as 40 cm 
across in a sandy matrix (Figures 3 and 4). Amphibolite noted at one 
location near the base of the unit west of Wind River and one location      
2.6 km (1.6 mi) north of Moores Work Center (Moores Station) are interpret-
ed as metamorphosed ma�c lava �ows. The amphibolite north of Moores 
Station is only a meter to a few meters thick and contains chie�y biotite and 
hornblende. Colorless amphibole in masses 5 to 15 mm across may repre-
sent �lled vesicles. In part equivalent to subunit ms3 of Lund (1984). Area 
northwest and south of Wind River Meadows mapped as mm by Lund 
(1984) was reassigned to the Wind River Meadow member of the Edwards-
burg Formation by Lund and others (2003) and Lund (2004). Edwardsburg 
formational rank used here because of the potential presence of thin ma�c 
lavas (now amphibolite) that may correlate with the Gold Cup Member of 
the Edwardsburg Formation. Detrital zircon analyses show a large number 
of ages between 1,100 and 1,500 Ma (sample 19RB251; Fig. 1), similar to 
three samples from the Wind River Meadows Member of the Edwardsburg 
Formation near Edwardsburg (Isakson, 2017; Lewis and others, 2023),       
65 km (40 mi) to the southeast. Lund and others (2003) suggested the diam-
ictite is likely an ice-proximal deposit but did note that the clasts probably 
originated from underlying units and that faulting in the basin may have 
exposed these units to erosion and subsequent redeposition. We have not 
found evidence for glacial origin and prefer a model of debris-�ow deposi-
tion for formation of the diamictite intervals. Maximum age of correlative 
units is about 690 Ma near Edwardsburg (Lund and others, 2003; Isakson, 
2017; Lewis and others, 2023). Nature of upper contact undetermined. 
Thickness approximately 150 to 300 m (500 to 1,000 ft).

Anchor Meadow Formation (Neoproterozoic or Mesoproterozoic)—Calc-sili-
cate gneiss, meta-siltstone, and rare marble. Lower part is dark calc-silicate 
gneiss composed of quartz, plagioclase, biotite, and actinolite (Lund, 
1984). Upper part is mostly pale-green calc-silicate gneiss composed of 
tremolite and local potassium feldspar, quartz, plagioclase, epidote, 
muscovite, and sphene (Lund, 1984). In part equivalent to subunit mc4 of 
Lund (1984) and named for exposures northwest of Anchor Meadow imme-
diately east of this map (Lund and others, 2003; Lund, 2004). Unconform-
ably under Ze (Lund, 2004). Thickness approximately 150 to 300 m (500 to 
1,000 ft).

Square Mountain Formation (Neoproterozoic or Mesoproterozoic)— White to 
light-gray, poorly sorted quartzite. Grains typically 1 mm or less across. 
Muscovite is the most common minor mineral, more abundant that biotite; 
minor interstitial plagioclase is present (Lund, 1984), but the unit character-
istically lacks feldspar. Base of unit is more feldspathic and biotitic; upper-
most part contains biotite laminations (Lund, 1984). Local cross-bedding in 
the Upper Knob Lake area indicates that the unit is upright. Upper contact 
gradational over about 20 m (60 ft) where crossed by U.S. Forest Service 
Road 444 and just o� east edge of map. Equivalent to subunit mq3 of Lund 
(1984) and named for exposures on Square Mountain immediately east of 
this map at the end of Road 444 (Lund and others, 2003; Lund, 2004). 
Detrital zircon analyses show a prominent age peak at 1,710 Ma and no 
ages less than 1,500 Ma (sample 18RL407; Figure 1). These results are like 
results from exposures of the upper part of the Square Mountain Formation 
in the Big Creek area 70 km (45 mi) to the southeast (Lewis and others, 
2012; Isakson, 2017; Lewis and others, 2023). A sample from the lower-
most part at Big Creek contained eight grains 1,360 to 1,280 Ma in age 
(Isakson, 2017), which is younger than the depositional age of the Belt 
Supergroup. Otherwise age of unit is poorly constrained. Upper contact 
gradational into ZYam over tens of meters. Thickness approximately 150 to 
610 m (500 to 2,000 ft).

Plummer Point Formation (Neoproterozoic or Mesoproterozoic)—Lower part 
consists of biotite schist and biotite gneiss. Locally garnetiferous. Equivalent 
to subunit ms2 of Lund (1984). Upper part consists of calc-silicate gneiss, 
schist, meta-siltstone, and calc-silicate marble. Calc-silicate gneiss is purple 
and green. Purple layers are mostly potassium feldspar and red-brown 
biotite whereas the green layers are rich in diopside; plagioclase is the only 
other major mineral (Lund, 1984). Less common is dolomitic or calcitic 
marble containing 50 percent or more calc-silicate minerals or talc. Equiva-
lent to subunit mc3 of Lund (1984). Age highly uncertain but upper contact 
is gradational into ZYsm north of Upper Knob Lake. Total thickness approxi-
mately 300 to 540 m (1,000 to 1,800 ft).

Metasedimentary rocks of the Belt Supergroup

Feldspathic quartzite and schist of the Golden metamorphic sequence (Meso-
proterozoic)—Light-gray, banded, feldspathic quartzite, and minor schist. 
Muscovite and biotite are common, and the unit locally contains �brolitic 
sillimanite and tourmaline breccia (Lund, 1984). Abundance of feldspar 
and mica distinguishes this unit from the younger quartzite units. Equiva-
lent to subunit mq2 of Lund (1984). Detrital zircon analyses from exposures 
on Gospel Hill immediately north of this map show an abundance of ages 
between 1,800 and 1,650 Ma (Lewis and others, 2025). These ages are 
similar to rocks of the Mesoproterozoic Belt Supergroup to the southeast 
near Salmon Idaho (Link and others, 2016). Base not exposed, but 
minimum thickness approximately 910 m (3,000 ft). 

STRUCTURE

KNOB LAKES SYNCLINE

Strata at the north end of the map are folded into a south-plunging syncline, 
shown in cross section A-A’, which was termed the Knob Lakes syncline by 
Lund (1984). Sedimentary structures indicate that the rocks are upright. The 
syncline is probably �anked on the west by a south-plunging anticline 
(Gospel Lakes anticline of Lund, 1984) but the symmetry of that structure is 
uncertain due to faulting on its west side. The east side of the Knob Lakes 
syncline is faulted (see discussion of Wilson Cow Camp fault below) and 
younger strata are present to the east of the fault.

WILSON COW CAMP FAULT

A thrust fault mapped on stratigraphic grounds in the eastern part of the 
map is termed here the Wilson Cow Camp fault. The fault was mapped by 
Lund (1984) to explain the repetition of subunit mq3 (Square Mountain 
Formation) and subunit mc4 (Anchor Meadow Formation). More recent 
mapping by Lund (2004) places the fault slightly farther west, but we prefer 
the location shown by Lund (1984) for the original stratigraphic reasons.

HANOVER MOUNTAIN FAULT

North-south fault mapped across the central part of the quadrangle. Trace is 
similar to unnamed fault designated as a thrust by Lund (1984; 2004) that 
separates two major tectonostratigraphic sequences. In northern part of 
map fault is placed where truncation of older units is pronounced. South-
east of Slate Lake we placed the fault below a prominent stretched 
quartz-pebble conglomerate (Figure 2), as did Lund (1984; 2004).  To the 
south, where section B-B' crosses the fault, highly strained conglomeratic 
rocks are interpreted to mark the fault trace. South of Hanover Mountain 
the location of the fault is poorly known. Similarly, the location is poorly 
known at the northernmost edge of the map where it may be farther east 
than shown and forming the western contact of the Yfqg unit. Direction of 
motion on this fault is highly uncertain. Near Slate Lake and north in the 
adjoining Sawyer Ridge quadrangle (Lewis and others, 2025), older strata in 
the east are truncated, suggesting normal motion rather than east-directed 
thrust motion. Mylonitic foliation possibly related to the fault east of 
Hanover Mountain dips steeply west. The straight trace is suggestive of a 
steep dip overall and potential strike-slip motion. An alternative, less likely 
explanation for the truncated map pattern is that this is a major unconformi-
ty rather than a fault.
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SYMBOLS

Contact: solid where certain; dashed where approximately located.

Fault, unknown type: solid where certain; dashed where approximately 
located; dotted where concealed.

Normal fault: dashed where approximately located; dotted where 
concealed; ball and bar on downthrown side.

Thrust fault: dashed where approximately located; dotted where 
concealed; teeth on upper plate.

Syncline: dashed where approximately located; arrow indicates plunge 
direction.

Strike and dip of bedding.

Approximate strike and dip of bedding.

Strike and dip of bedding where sedimentary structures show bedding to 
be upright.

Strike and dip of bedding, strike variable.

Strike and dip of bedding interpreted to be overturned on the basis of 
stratigraphic position.

Strike of vertical bedding.

Strike and dip of foliation.

Strike of vertical foliation.

Strike and dip of foliation, strike variable.

Strike and dip of magmatic foliation.

Trend and plunge of lineation, type unknown.

Trend and plunge of mineral lineation.

Trend and plunge of small fold axis.

Trend and plunge of asymmetrical small fold showing clockwise rotation 
viewed down plunge.

Trend and plunge of asymmetrical small fold showing counterclockwise 
rotation viewed down plunge.

Moraine crest.

Placer ditch.

Geochronological sample locations.

Geochemical sample locations.

LOCATION OF FIELD OBSERVATIONS
Hanover Mountain Quadrangle

Extent of LiDAR coverage as of 4/2025
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