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DESCRIPTION OF MAP UNITS
SURFICIAL DEPOSITS
ALLUVIAL AND COLLUVIAL DEPOSITS
Qmy Younger mainstream deposits (Holocene to Tvs VOLCANIC AND SEDIMENTARY ROCKS (PLIOCENE)=—--
upper Pleistocene)--Sandy pebble and Interbedded rhyolitic ash-flow tuffs,
cobble gravel to pebbly sand; moderately air-fall ash, and sandy gravel. 1In
sorted; moderately to well bedded with Beaverhead Mountains includes interbédded
parallel bedding and cross- } basaltic lava flows. Thickness >200 m
stratification. In area south of mouth Tg GRAVEL (PLIOCENE AND OLDER?)--Cemented
of Little Lost River Valley, deposits are sandy pebble to cobble gravel derived
mostly sand with scattered fine from local Paleozoic bedrock units;
pebbles. Upper 1-4 m of unit consists of " thick, poorly defined bedding; matrix
silty sand to clayey silt, which is humic ) locally stained pink to red by
in poorly drained areas. Locally subject ' hematite. Thickness 0-30 m
to flooding ’ ‘
Pp PHOSPIHIORIA FORMATION (LOWER PERMIAN)--
Qfc Poorly sorted fan deposits of alluvium and |, Mudstone and siltstone, grayish black,
colluvium (Holocene to middle phosphatic fossiliferous chert, grayish
Pleistocene)--Pebble to boulder gravel, black with layers and nodules of gray
sand, and silt; poorly sorted; crudely dolomite; and phosphorite, medium=- to
bedded. On distal portions of larger - dark-gray, oolitic, with interbedded
fans becomes better sorted and stratified ) dolomite coquina. Preserved thickness
and grades to Qfy. Fans draining areas 25 m
of Kinnikinic .-Quartzite contain quartzite '
boulders as large as 3 m in diameter. + PMs FORMATION OF SNAKY CANYON (LOWER PERMIAN TO
Segments of fans range in age from ' UPPER MISSISSIPPIAN)=--Dolomite and
Holocene to middle Pleistocene but cannot . limestone, mostiy sandy and silty; and
be differentiated at map scale. Locally sandstone, calcareous; local algal
subject to flash flooding and debris build-ups in upper part and stromatolitic
flows and mudflows. Includes taluses of small-scale mounds in lower part.
large, angular bouiders on the flanks of - Thickness >1,037 m/1,300 m
Scott Butte and Middle Butte ‘
' Mb FORMATION OF BLUEBIRD MOUNTALN (UPPER
Qmm Older mainstream deposits (upper’ MISSISSIPPIAN)--Sandstone, calcareous,
Pleistocene)--Sandy pebble and cobble very fine grained interbedded with
gravel; moderately to well sorted; limestone, sandy. In Lemhi Range mapped
moderately to well bedded with parallel with the underlying formation of Arco
bedding and cross-stratification. Upper Hills (Upper Mississippian)--Limestone,
1 m or less of unit is sand and silt of silty, sandy, thin bedded; mudstone,
alluvial and/or eolian origin. Forms low ; calcareous in part; siltstone. Thickness
terraces, the tops of which generally lie 74-93 m/105 m
less than 4 m above modern flood :
plains. Lower terraces along Big Lost Mbs BIG SNOWY FORMATION (UPPER MISSISSIPPIAN)=--
River, Little Lost River, and Birch Creek Shale and siltstone, medium~ to dark=-
may be inundated by floods. Based on gray; limestone, lopmyly sandy limestone
degree of soil formation and relation to conglomerate; and sandstone. Thickness
outwash and moraines of Pinedale age - 0 m/170 m
observed north of map area, upper parts
of unit appear'to be of Rinedale age " lMsss SURRETT CANYON, SOUTH CREEK, AND SCOTT PEAK
(about 50,000-10,000 years old) : FORMATIONS (UPPER MISSISSIPPIAN)--
Formations undivided in Lemhi Range
Qfy . Younger fan alluvium (upper Pleistocene)-- :
Pebble and cobble gravel, locally ’ Surrett Canyon Formation--Limestone,
bouldery near fan heads, with sand and thick bedded, massive, dark-gray to
silty sand matrix and some lenses of black; forms prominent cliffs.
sandy silt; poorly to moderately sorted; : _ Thickness 65-75 m/Q m
moderately to well bedded with parallel ’
bedding and cross-stratification. Forms . . South Creek Formation--Limestone, thin
single and coalescing fans at range ' i bedded, dark-gray with chert nodules
fronts that grade to Qmm. Degree of soil and beds; forms saddles. Thickness
development suggests upper parts of unit ; 90-105 m/190-225 m
are of Pinedale age. Locally includes . ’
alluvium of Holocene age that is mostly Scott Peak Formation=-Limestone, cherty,
confined to channels ' ' dark-gray, thick bedded to massive;
' . forms prominent cliffs especially in
Qfo Older fan alluvium (middle Pleistocene)-- middle massive part. Thickness
M Pebble and cobble gravel, locally ) . 685 m/580-600 m
bouldery near fan heads, with sand and ‘ »
silty sand matrix amnd some lenses of Mss SOUTH CREEK AND SCOTT PEAK FORMATIONS
sandy silt; 'poorly to moderately sorted; (UPPER MISSISSIPPIAN)--Formations
moderately to well bedded with parallel undivided in Beaverhead Mountains
bedding and cross-stratification. Forms :
erosional remnants of single and RMu PERMIAN, PENNSYLVANIAN, AND MISSISSIPPIAN
coalescing fans at range fronts. Degree ROCKS, UNDIFFERENTIATED--Inc¢ludes
of soil development suggests alluvium is (1) part of formation of Snaky Canyon,
greater than 100,000 yrs old. Locally (2) formations of Bluebird Mountain and
includes small areas of Qfc. Displaced by Arco Hills, and (3) the Surrett Canyon,
normal faults on west side of Lemhi Range | South Creek, and Scott Peak Formations
Mmm MIDDLE CANYON AND McGOWAN CREEK FORMATIONS

WINDBLOWN DEPOSITS (UPPER AND LOWER MISSISSIPPIAN)--

Middle Canyon Formation (Upper and Lower
Mississippian)--Sandstone and
siltstone, calcareous, weathers yellow-
brown to brown; limestone, dark-gray
with black, bedded chert. 1In
Beaverhead Mountains unit is mostly
limestone with minor yellowish-
weathering calcareous sandstone.
Thickness 305 m/150-400 m

Qes Eolian sand (Holocene to upper
Pleistocene)=-Very fine to coarse sand;
well sorted; well stratified. Generally
forms longitudinal dunes with interdune
areas of thin sand sheets; locally forms
transverse dunes. Largely stabilized;
local active areas of deflation and
migrating dunes occur, particularly where
ground cover disturbed by cultivation or

construction. 1-5 m thick Mm McGowan Creek Formation (Lower

Mississippian)--Argillite, silty

. ‘ argillite, and siltstone, carbonaceous,
noncalcareous, grayish-black; some )
interbeds of sandstone, quartzite, and
fine conglomerate; local basal gray
silty aphanitic limestone. Thickness
80-150 m/80-120 m

MIXED ALLUVIAL AND LACUSTRINE DEPOSITS

Qp Playa deposits (Holocene to upper

poalatocene)=s5ilt, clay, and sand, with ' Dtj THREE FORKS AND JEFFERSON FORMATIONS (UPPER

minor gravel. Forms fills in_shallow
depressions of less than 5 km“ that are DEVONIAN 10 YIODLE PENIAN

intermittently flooded. Well sorted and
stratified lacustrine deposits near
centers of playas. Moderately sorted and
stratified alluvium with scattered basalt
boulders near margins. 1 to more than

10 m thick; commonly less than 3 m thick

.

Dt Three Forks Formation (Upper Devonian)--
Siltstone, grayish-black, chertified
and silicified; limestone,
fossiliferous, silty, yellowish-
weathering,y Thickness 15 m/35 m

Dj Jefferson Formation (Upper to Middle
Devonian)=--Dolomite, light-gray
laminated and dark-gray crystalline;
sandstone and quartzite, tan;
sandstone, dolomitic; limestone
breccia; and dolomite breccia.

LACUSTRINE DEPOSITS

- Q1 Lake-floor deposits (upper Pleistocene)-- ;
; T -661
Silty clay to sandy silt; moderately to itickoess 1 my 066
well' sorted; well bedded. Forms low- Ofks FISH HAVEN DOLOMITE, KINNIKINIC QUARTZITE,
relief plains that were previously lake , ; AND SUMMERHOUSE FORMATION (UPPER '
bottoms. (Lake Terreton, which formerly ORDOVICIAN TO LOWER ORDOVICIAN)=--

covered the volcanically dammed basins in
the north-central and northeastern parts

of the map area, filled due to increased

runoff from drainages north of the Plain,
probably coincident with Pinedale

Fish Haven Dolomite (Upper Ordovician)-=-
Dolomite, massive, light- to medium-,
and dark-gray; some mottled; lower part -
olive gray with white stringers and

s ¢ st
laciation) silicified brachiopods. Thickness
. . 18-50 m/0 m
Qlb Shoreline deposits (upper Holocene and )
Pleistocene)--Sand and silt and locally Ok Kinnikinic Quartzite (Middle

. gravel; moderately to well sorted; well Ordovician)--Quartzite, white
bedded. Includes deposits of beaches, vitreous, medium to th;ck bedéed
bars, and deltas at margins of former Thicknesé 210 m/0-20 m )
lakes. Includes small areas of Qes. ' '
Also includes beach deposits of Holocene ‘
age associated with Big Lost River
Sinks. Generally less than 5 m thick

Summerhouse Formation (Lower
Ordovician)--Quartzite and sandstone,
dolomitic or calcareous, brownish,
gray, and purplish; shale, greenish-
gray to light-gray. Thickness

- 210 m/0 m
VOLCANIC ROCKS OF THE SNAKE RIVER PLAIN
ws WILBERT AND SWAUGER FORMATIONS (PRECAMBRIAN
Z AND PRECAMBRIAN Y)
VOLCANIC ROCKS OF THE BRUNHES MAGNETIC POLARITY 7w Wilbert Formation (Precambrian Z)--
EPOCH Sandstone, grit, and conglomerate,

brownish-gray to pale red; limestone,
sandy; dolomite; and some beds.of

Qba Basalt lava flows and related pyroclastic siltstone and shale. Thickness
deposits (Holocene)--Fresh unweathered 300 w/>100 m
gray to black, tube-fed pahoehoe and >Swauger Formation {Frecasbrian Tio-""
minor amounts of aa lava flows and of / Quarezite, purple to WElte, ¢
scoria, cinders, and ash of the Hells , | hematitic. Thickness >30 m/not known
Half Acre lava field. All flows of this | :
map unit were erupted from an elongated, MZu MISSISSIPPIAN, DEVONIAN, ORDOVICIAN, AND
fissure-controlled vent area. Two major PRECAMBRIAN Z ROCKS, UNDIFFERENTIATED--
lava tube systems fed pahoehoe lava flows Includes small patches of McGowan Creek,
that travelled from the vent area as much' Three Forks, Jefferson, Kimmikinic, and
as 25 km to the south and southeast. Wilbert Formations
Pyroclastic deposits occur within the
main vent area and in small cinder cones . DESCRIPTION OF MAP SYMBOLS
and spatter ramparts located less than 1
km southeast of the main vent area. —-4—— CONTACT--Dashed where approximately located,
Dated by radiocarbon methods on humic particularly between bedrock units that are
soil obtaine 4from beneath the flow at \ ’ veneered by thin deposits of eolian sand and
4,100 + 200 C yrs (M. Rubin, written loess. Dash-dot contact separates basalt flow

commun., 1977) \ units erupted from the same vent. "Y" and "O"
denote younger and older flows

Qbb Basalt lava flows and related pyroclastiec
deposits (upper Pleistocene—-esi}mated t0 —\o-o— FLOW LINE--Linear flow features and lava tubes;
be 10,000 TO 100,000 years old =')--Dark- \ arrow shows flow direction. Open symbol on
gray to black, tube-fed pahoehoe lava % flow line denotes skylights or collapse
flows and bedded, moderately oxidized ' depressions in lava tubes
scoria, cinders, and ash; locally covered
by as much as 1 m of unmaPped loes? and 3400000 TAVA CHANNEL-~Depressions in lava flows that
eolian sand. Flows of this map unit were TITTT carried lava to flow front. Lava levees occur
erupted from three fissure-controlled along margins of most channels
vents, (Microwave Butte, Little Butte, : ’ ,
and Kettle Butte) in the southeastern -{:::E-LAVA POND--Shows crest of levees surrounding
part -of this map, and from a vent about. ponded accumulations of lava

15 km east of Arco, Idaho, from which

flows travelled as much as 25 %m <::3 VENT-—thline of crater rim, dashed'whéfe
northeast toward Howe, Idaho, in the west concealed, tick marks point toward central

central part of this map area y depression, tick marks are not shown on symbol
for smaller craters (e.g. small pit craters in
Basalt lava flows and related pyroclastic vent for Hells Half Acre lava field)
deposits middle Pleistocene--est{7ated to ‘
be 100,000 TO 400,000 years old =/)-- <%  CONES--Small lava cones, cinder cones, and ’
Dark-gray to black, tube-fed pahoehoe . . spatter cones '
lava flows and bedded, moderately
oxidized scoria and cinders, covered 4+ ROOTLESS VENT--Secondary source of lava not
locally by as much as several meters of l directly related to conduits that brought magma
unmapped loess and eolian sand. Most : to the surface from deep magma reservoir;
. lava flows of this map unit were erupted : chiefly openings in lava tubes
from fissure-controlled vents in the . J .
southeastern part of the map area (e.g. = — FISSURE--Open fracture in rock, width generally
at Dome Butte, Topper Butte, Deuce Butte) less than 1 meter

Basalt lava flows and pyroclastic deposits =t FAULT--Ball and bar on downthrown block; dashed

(middle Pleistocene—-estimate?/to be where approximately located, dotted where
400,000 TO 700,000 years old = )--Gray to buried

black, tube-fed pahoehoe lava flows

veneered by as much as several meters of THRUST FAULT--Teeth on overridin late
unmapped loess and eolian sand. Most

lava flows of this map unit were erupted ~=—yp—y LOW-ANGLE FAULT--Younger rocks on older rocks.

b i
3 !%>, from fissure-controlled vents in the ‘ v May bound gravity glide block. Teeth on
71}%70 ‘ %3 » ] : : ‘ ‘ Mgt c:ntral and southern parts of the map J overriding plate
1 ¥ / g e 56 & & " : , Nt ~ ’ @ ‘ ; : X_GD TRENCH SITE ACROSS HOWE SCARP--(1) Open trench

(Malde, 1971); (2) Filled trench (for

. A Ry /- ; Py LR Y ‘ " VOLCANIC ROCKS OF THE MATUYAMA MAGNETIC POLARITY b ;
Bage from U.S. Geologiecal Survey topographic " A » Vi : ' 3 < p | / Op %\ ¥ ., : o y ' EPOCH ) nformation contact M. H. Hait, Jr., U.S.G.S.
quadrangle maps; 1:24,000 . %, . A : = : VE N Ak o 318 L NN Y » o . 23§;5§t0P 913, Federal.Certer, Denver, CO
| v ‘ 3 . Basalt lava flows and related'pyroclastic : }
: ) ( : v R . C OR=-
E— . _ | o T B ! X AL S ey Xy : €A S8 T s : ¢ S - deposits (lowei Pleistocene--older than ke ONNEGTORv~Ingicates same map .
J s ‘ ; : FE : : ‘ —a A 2%y 2 " i ; T ) SR 2 By, S ST : y. X ' 700,000 years-—/)—-Gray to black, '

tube-fed pahoehoe basalt lava flows and"
oxidized pyroclastic deposits veneered by
as much as 10 m or more of unmapped
loess, eolian sand, and alluvial
deposits. Some lava flows of this map

unit were erupted from fissure-controlled
vents along old range-front faults, now . : =
inactive, on Lava Ridge on the east side References (and sources of stratigraphic,
of the Lemhi Range in the northwest part structural, and.mapping information)
.Mapping Credit . of the map area. Lava flows of this map SRR :
) £ unit are of reversed magnetic polarity; Armstrong, R. L., Leeman, W. P., and Malde, H. E.,
SurficT T veaas W. E. Scott, 1975-77, Z they were presumably erupted during the 1975, R-Ar dating, Qugternary and Neogene
assisted by - ederick, 1975, ; _ , Matuyama magnetic polarity epoch volcanic rocks-of. the Sngke River Plain, Idaho:
ey pEILE . \ . ; American Journal of Science, v. 275, p. 225-251.
Rhyolitic lava flows . d related flow ' » :
of Snake River Plain: M. A. Kuntz, breccia (middle to lower Pleistocene-- Beutner, E. Cs, 1968, Stmeture and, tectonies of the
1975-77, assisted by Virginia M. Chiefly buff to purple rhyolitic lava southern Lemhi Range, Idaho: ' | :
Gillerman, 1975, William A. Flynt, : o § ! CY> e s,  University Park,
1976, and Douglas M. Hull, 1977. inclusions of basalt; forms a dome at Pennsylvania, 106_P' . §
East Butte (0.58 + 0.09 m.y.; Armstron S ' S
: of mountains and nearby areas: Betty Mapped in 1974-78. Compilation and drafting and others, 1975). Also flow breccia y Embree, G. F., Hoggan,” R« D., Williams, E. J., and
, Skipp, M. H. Hait, Jr., G. F. Embree, assistance by Lisa A. McBroome and Wendy Fife consisting of coarse ash and angular . Skipp, Betty, 1975, Stratigraphy of the southern
: R. D. Hoggan, E. J. Williams, H. J. clasts of rhyolite lava and pumice; forms Beaverhead Range, Clark and Lemhi Counties,
Gf Prostka, and David Schleicher, 1974- a small, unnamed dome between Middle Idaho: Geological Society of America Abstfacts
n ‘ 783 assisted by Raymond Jeanloz, 1974, ' Butte and East Butte (1.42 + 0.02 m.y., - with Programs, v. 7, no. 5, p. 607.
* *6&@’ . ' C. D. Hall, 1974, 1975, Penny W) : ' G. B. Dalrymple, U.S. Geological Survey, . . - =
: : e i Patterson, 1975, 1976, Betty Jeanne written commun., 1977) | | Jeanloz, Raymond, and Schleipber, Dayid, 1975, A
,‘ : 30 ; France, 1977’ Sherri Agard, 1977, and l/ § o biomodal rhyolite-basa}t sequence on the north
/ - & - GA \V ' a e Becky A. Watson, 1978. o4 : =" Note on age assignment of basalt lava flows: margin of the eastern Snake River Plain, Idaho:
3 : ﬁﬁ’ : Q} ¥ ‘} . ; ’ : : : SCALE 1:62 500 7 Basalt lava flows have been assigmed to age groups - Geological Society of America“Abstracts with
z r?ﬂ;f -Qy@& .inp QN&§3 ‘}F:’ ; , Mapping in Lemhi Range modified from Ross 1 % 0 1 2 - 3 . igrnuis on the basis of a limited amoumt of geological ' Programs, v. 7, nos 5, pe 615, ’ A
e 3 W X e (1961) and Beutner (1968). g HEEEHEE e : data. Flows of map units Qba, Qbb, Qbc, amnd Qbd ' : ]
« . N & . k ; ‘ pit . , e 2 ___4 KILOMETERS are of normal magmetic polarity; they were' erupted Malde, H: E., 1971, Geologic investigation of faulting
, _ — 4330 d 3. Schleicher and Prostka T . : during the Brunhes magnetic polarity epoch and are near the National Reactor Testing Stationm, Idaho,
d ¢ { 4, Skipp and Schleicher thus younger than approximately 700,000 jears. with a section on microearthquake studies by A.
K. (f o g . 1 5. Embree, Williams, Hoggan, and Hait Flows of unit Qbe are of reversed magnetic M. Pitt and J. P. Eaton: U.S. Geological Survey
g v £ W W aort’ « : 6. Ross (1961) and Beutner (1968) polarity; they were presumably erupted during the Open-File Report, 167 p.
s ¢¢§f§ < 0}“‘ o y 7. Skipp, Hait, and Hoggan Matuyama magnetic polarity epoch and are thus : ' ; :
! W - W A 8. Hait and Prostka older than 700,000 years. Relative age relations Ross, C. P., 1961, Geology of the southern part of the
o S 4 9. Hait and Hoggan have been determined for flows along contacts; - Lemhi Range, Idaho: U.S. Geological Survey
, 10. Hait older flows are covered by thicker deposits of Bulletin 1081-F, p. 189-260.
~ , , 11. Williams, Embree, and Hoggan loess and eolian sand. Confident assignment of ' '
) K & ’ ’ flows te absolute age groups must awai Ruppel, E. T., Ross, R. J., Jr., and Schleicher;
g f : : % . . ’ radiometric age determinations. - David, 1975, Precambrian Z and lower Ordovician
2 s e ) ’ rocks in east-central Idaho: U.S. Gealogical
; Survey Professional Paper 889-B, p. 25-34.
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QTb BASALT (PLEISTOCENE OR PLIOCENE)--Basatt,

Eﬂuﬁ dark-gray to black; individual flows : Skipp, Betty, and Hait, M. H., Jr., 1977, Allochthons
. Sk " _ "~ i 7 , . | . 1 average 6-10 m thick. Thickness 6-75 m along the northeast margin of the Snake River
Mel A. Kuntz, William E. Scott, Betty Skipp, M. H. Hait, Jr.,"Glenn F. Embree, Roger D. Hoggan, and E. J. Williams v : . Plain, Idaho: 29th Annual Field Conference
¢ : Siaed B : : Tr RHYOLITE (PLIOCENE)-—Rhyolitic ash-flow " Guidebook, Wyoming Geological Assoc¢iation,

e o]

"121.9 " o thickness >100-200 m

-

tuffs and lava flows. *Estimated « P« 499-515. :



