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CORRELATION OF MAP UNITS

INTRUSIVE VOLCANIC ROCKS EOLIAN MAIN-STREAM
ROCKS OF SNAKE RIVER DEPOSITS ALLUVIAL DEPOSITS
GROUP Figs. 1-3
and text Qmay

Loess unit A Qmgy

Qmao
Loess unit B
Qmgo
Older loess
units

UNCONFORMITY

SALT LAKE FORMATION

BASIN-FILL
TUFFS

UNCONEORMITY
PRE-TERTIARY ROCKS

DESCRIPTION OF MAP UNITS

[T particle-size data from Idaho State Highway Department records,
Jerome, Idaho. Unless otherwise stated, sand is from 75 to 500 u m, and
silt and clay are <75um) (<200 mesh).]

MAIN STREAM ALLUVIAL DEPOSITS

Younger alluvium (Holocene) —Gray to light-brown, generally fine-
grained, humic alluvium. Beds tens of centimeters thick consisting of
‘clayey silt, silt, silty sand, and poorly sorted gravel deposited along
bottom lands of main streams. Most material is recycled loess eroded
from nearby mountain ranges and alluvial fans
In the Albion Basin in about 1980, Summit Creek locally incised its
valley floor to a depth of about 4.5 m, exposing a section of dominantly
fine grained sediment. Gravel is inferred to underlie this fine sediment.
A carbon sample from the base of this exposure (Southeasternmost
corner of Sec. 9, T. 12 S., R. 25 E.) has an age of 9.280 = 120
yrs B.P. (Meyer Rubin, written commun., 1982, sample W-4966)
Samples of carbonaceous material collected from lower part of unit,
at localities 22 km and 12 km south of map area, yielded carbon-14
ages of 8,370+ 250 and 7,720 + 250 y respectively (Meyer Rubin,
written commun., 1975; USGS radiocarbon lab. samples W-3237
and W-3239). The active meander belt of the Raft River occupies only
a small part of the total width of this unit; where Idaho Highway 81
crosses the Raft River 12 km south of map area, humic sediment from
a depth of 2.9 m within the active meander belt is 680 + 200 years
old (Sample W-3065). These ages suggest that the alluvium ac-
cumulated throughout much of Holocene time. A major decrease in
stream competency is indicated by the change in main stream deposits
from gravel (Qmgy) to fine-grained alluvium (Qmay) between late
Pleistocene and Holocene times. Thickness along Raft River bottom
lands about 3-5 m

Younger gravel (upper Pleistocene) —Pebble gravel consisting mostly
of limestone and quartzite clasts with some sandstone and volcanic
rocks; all from the Raft River drainage. Generally underlies younger
alluvium (Qmay), but also forms low terrace in northeast corner of
map area where mantled by about 1 m of loess unit A which has a
weakly developed soil. Bonneville-flood bar (Qgb) is constructed
across this low terrace which was probably the active valley floor of
the Raft River at the time of the flood. Thickness generally more than
2m

Gravel deposited by Bonneville flood (upper Pleistocene) —Gray, well-
sorted pebble gravel, commonly with little or no sandy matrix be-
‘tween clasts, forming longitudinal bars across the Raft River lowlands
in northeastern corner of map area. Unit generally unconsolidated
except for weak calcic soil that selectively cements some cross-beds
a few centimeters thick in upper 1 m of deposit. Where exposed in
gravel pit near boundaries of secs. 25 and 26, T. 9 S., R. 27 E,,
displays festoon cross-beds about 1 m high with downstream dips of
15°-25°, Particle size analysis of 8 samples from borings from pit area
average 6.1+ 1.1 mmt; a remarkably well-sorted alluvial gravel with
more than 50 percent of each sample having a grain size between
5and 10 mmt. Silt and clay make up only 2 percent of the deposit .
Pebbles in the gravel are of mixed lithology, quartzite most common.
Scattered boulders of basalt and partially indurated silt, as much as
0.5 m in diameter, are indicative of deposition by a flood. Mantle
of about 0.5 m of sandy silt suggests that the flood occurred near end
of accumulation of loess unit A. The Bonneville flood occurred about
14,000 to 15,000 years ago, as based upon current understanding
of the history of Lake Bonneville (W. E. Scott, written commun.,
1981). Thickness at crest of longitudinal bar locally exceeds 10 m

Older alluvium (middle Pleistocene)—Brown, fine-grained, sandy
alluvium underlying the almost horizontal plain east of Idaho Highway
81 near Idahome. Grades downward into gravel (Qmgo). Unit mantl-
ed with about 3 m of loess unit A. A buried soll is locally exposed
at top of unit Qmao beneath the loess mantle and above older gravel
(Qmgo). Surface of deposit slopes about 0.2° NE. Thickness in the
eastern part of mapped area, about 1-3 m; in western part of map-
ped area, slopes to east and contains the distal parts of alluvial-fan
deposits, where 10 to 30 m of fine sediment possibly assignable to
this unit are indicated by well records

Older gravels (middle Pleistocene) —Pale brown, moderately well sorted,
unconsolidated gravel displays cut-and-fill stratification, exposed along
the west side of the Raft River bottom lands. Underlies at least the
eastern part of unit Qmao and underlies the floor of the channel fill-
ed by basalt of Yale road (map, cross-section BCD). Clasts are of
quartzite, limestone, rhyolite, sandstone, dolomite, and chert having
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Figure 1.— GENERALIZED DISTRIBUTION AND THICKNESS OF
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a maximum size of about 8 cm. Samples of gravel from boreholes
for gravel pit just southwest of Interstate 84 crossing of Raft River
average 6+ 3 mm and contain only 2 percent silt and clayt. Com-
pared with the alluvial-fan gravels, this deposit does not have as pro-
nounced an openwork texture, and has about twice as much (12 per-
cent) fine and medium sand. Unit is overlapped by basalt of Yale road,
and represents the coarse deposits at the level of the Raft River before
and perhaps a little after emplacement of that basalt (cross-section
BCD). Unit thickness more than 3 m

Raft Formation (middle and lower(?) Pleistocene) —Olive and tan clay,
silt, and sand that is calcareous, indurated, and locally cemented to
hard rock. Occurs in beds that range from massive (>1 m) to thinly
laminated (<1 mm). Poorly exposed in map area, however, a 40 m
section is exposed along bluffs of Snake River 2—-10 km east of nor-
theast corner of map area (section described in Trimble and Carr,
1976, p. 59 —61). Ash in upper part of unit 9.5 km east of map area
(NW1/4 sec. 1, T. 10 S., R. 29 E.,) has properties similar but not
identical to the 0.5-m.y. old Thornton Beach ash (G. Izett, personal
commun., 1983). Locally contains mollusks, ostracods, and diatoms.
Collections from a shelly calcareous mudstone exposed in the bot-
tom of a gravel pit in the NE1/4 of SW1/4 of section 2 (T. 11 S,,
R. 27 E.) contained the diatoms Denticula elegans, Anomoeneis
costata, Hantzschia amphioxys, Pinnularia sp. cf. P. subcapitata var.
paucistriata, and chrysophyte cysts and the ostracod Candone rawsoni
Tressler, 1957, indicating an alkaline, shallow-water, marshy environ-
ment (J. P. Bradbury and R. M. Forester, written commun., 1980).
The Raft Formation was desposited by impeded drainage perhaps as
a result of partial damming by basalt flows downstream, but no clear-
ly lacustrine sediment was observed in map area
Formation also includes light-brown and olive-gray, fine-grained
sediments locally exposed beneath the basalt of Yale road along the
west side of the Raft River. Along Yale road 200 m east of Raft River,
this unit 5 m below basalt of Yale road has diatom assemblage
(Melosira teres (common), Melosira islandica, Stephanodiscus
niagarae, Epithemia turgida, Amphora ovalis, Amphora perpusilla,
Cymbella cistula, Achnanthes lanceolata var. dubia, Cymatopleura
solea, Campylodiscus noricus var. hibernica, Surirella biseriata, and
Anomoeoneis costata, indicating relatively cool, alkaline conditions.
A diatomite bed 2 m below the basalt has a diatom assemblage
(Melosira granulata v. angustissima (dominant) Stephanodiscus
niagarae (subdominant), and Melosira islandica) suggesting warmer
conditions and a comparatively large, eutrophic lake (J. P. Bradbury,
written commun.; 1980). Assignment of these sediments to the for-
mation is uncertain, because none of the beds exposed are as in-
durated as beds in the Raft Formation where exposed nearby on the
east side of the Raft River

ALLUVIAL-FAN DEPOSITS

Silt (Holocene) —Reddish-yellow, crudely bedded, low-gradient fans,
built out onto Raft River bottom lands by small drainages heading on
silt-mantled gravel fans. Dominantly silt; locally sandy or clayey parts.
Commonly rich in alkali due to aridity and poor drainage at edge of
Raft River bottom lands. Deposit consists largely of reworked loess.
Assigned Holocene age because it interbeds with and overlies
Holocene Qmay. Thickness generally 2-5 m

Gravels—Lithology similar to younger fan gravel (Qfgy), but age not
determined

Younger gravel (upper Pleistocene) —Gray to pale-brown, moderately
well sorted sheets of gravel. Beds, commonly 0.2-0.5 m thick, display
festoon crossbedding in exposures parallel to fan slope and cut-and-
fill channels in exposures perpendicular to fan slope. Deposits typically
display stone-on-stone fabric, spaces between stones being either
openwork (no matrix) or loosely filled with a matrix of coarse sand.
Gravels are relatively clean, containing only 3-5 percent silt and clayt.
From the fan head to margin, the gravel decreases in size from cob-
ble to small pebble, and the rounding increases from subangular to
subrounded. Fan gravels on east side of Raft River Valley are
dominantly dark-gray limestone with lesser amounts of calcareous
sandstone and dolostone from Sublett and Black Pine Ranges. Fan
gravels on the west side of the Raft River Valley are mostly dark-gray,
glassy rhyolite from Cotterel and Jim Sage Mountains. Fine-grained
interbeds are uncommon within gravel sheets, but beds of carbonate-
cemented silt are locally preserved between gravel sheets; these silty
beds are interpreted to be the preserved lower part of buried calcic
soils developed in the loess mantle on an older gravel sheet. Thickness
generally 3 m
In a series of gravel pits in the Sublett Creek fan along Interstate 84,
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EXPLANATION
THICK LOESS—More than 4 m thick

MODERATE LOESS—1-4 m thick. Stipple
indicates area of sand dunes

THIN LOESS—0.3-1 m thick

VERY THIN OR PATCHY LOESS —Less than
0.3 m thick

SILTY ALLUVIUM OF HOLOCENE AGE—
Mostly reworked loess

<—  ORIENTATION OF RELICT WIND FLUTES
IN BEDROCK

Scale

h 5m South
Loess units A

300m

Duripan fragments
Duripany —————., ;
Wind-fluted Buried soils

AMMATIC CROSS SECTION—Showing duripan mesas and
deflated intermesa areas that occur along and south of Interstate 86. Dominant
winds are from the west (away from the viewer).

Scale

West 5m East
Duripan on top 200m

Basalt boulders
and cobbles

F ige .DlAG -‘ O—howlng loess distribution in are

north of Interstate 86. Dominant winds are from the west (left). Loess is thickest
on leeward sides of basalt ridges.

£OLOGICA S5~
S (Jv“pjo;u, é;l/ iy

“ ~

average grain size decreases from about 9 mm where the Sublett Road
crosses the Interstate 3 km east of map area, to about 4 mm, 10 km
to the northwest; maximum clast size decreases from about 250 mm to
100 mm over the same intervalt Younger fan gravels were deposited
during the last gravel depositing episode. These pie-shaped deposits
either encompass or are along one side of the larger intermittent
drainages that head in the adjacent mountains. The fan surfaces are
undissected and mantled by about 0.6 m of loess east of the Raft River
and about 0.3 m of loess west of the Raft River. Soils are weakly
developed, with a carbonate-enriched zone 0.2-0.4 m thick that locally
forms a thin, slightly hardened layer. The depth of leaching ranges
from none in the drier, central parts of the Raft River valley to 0.5
m in the wetter areas near the mountains. Carbonate coatings on the
undersides of pebbles average 0.3-0.4 mm thick, but may be as much
as 0.9 mm thick on pebbles on fan surfaces not reworked since the
early part of the last gravel-depositing episode. Soils, caliche rinds,
carbon dates on samples from unit Qmay, and general inability of
modern streams to transport and deposit gravels beyond the fan heads
indicate the last fan-gravel depositing episode ceased about 10,000
years ago. This Pleistocene gravel-depositing episode is thought to
result from spring runoff markedly greater than present

Older gravel (middle Pleistocene)—Lithology similar to unit Qmgy;
however the surfaces of fans of unit Qfgo are more dissected and
weathered, and bear loess deposits at least twice as thick as on near-
by deposits of unit Qfgy. In areas where loess is thinner than 0.5 m,
the thickness of caliche rinds on pebbles can also be used to distinguish
older from younger fan gravels. This applies mainly to the west side
of the Raft River valley within 10 km of Malta, where younger fan
gravels (inferred to be about 10 — 15 thousand years old) have caliche
rinds only 0.3 mm thick and older fan gravels have much thicker (2—3
mm) rinds and are estimated to be about ten times older
The older fan gravels north of the younger part (Qfgy) of the Sublett
Creek fan are mantled with from 2 to>10 m of loess, which is locally
observed to bury a calcic soil on top of the gravel. These fans were
incised apparently because the Raft River was diverted eastward by
emplacement of the basalt of Yale road (cross section BCD). This loess-
buried soil relation is similar to that on the basalt of Yale road, and
suggests a similar age. In a gravel pit just south of Helgar Canyon,
unit Qfgo is about 2 m thick and ovetlies the Raft Formation. Particle-
size analyses of 23 samples from this pit average 12+5 mm, with
total silt and clay generally between 4-7 percent?

LANDSLIDE DEPOSITS (PLEISTOCENE?)—Blocks of lava and tuff in
a fine-grained matrix. Mapped mostly along the eastern flank of the
Cotterel Mountains. Surface relatively subdued. Original hummocky
landslide topography now weakly expressed due to colluviation and
weathering since sliding. Last period of activity probably occurred dur-
ing the late Pleistocene at times of greater soil moisture

VOLCANIC ROCKS OF SNAKE RIVER GROUP (PLEISTOCENE)—
The Snake River Group includes all Quaternary basalts of the Snake
River Plain

Basalt of Yale road (middle Pleistocene)—Light-gray to gray, fine-

MISCELLANEOUS INVESTIGATIONS SERIES
MAP I-1450

Lower tuff unit—Light-gray to white, weakly indurated lacustrine and
fluvial deposits of tuffaceous shale, siltstone, and sandstone; sparse
amounts of conglomerate. Shown on cross-section; does not crop
out within map area. Thickness may be as much as 1,000 m
Basalt of Cotterel Range (Miocene) —Gray to light-gray having reddish
oxidation tint; fine-grained, dense, porphyritic olivine tholeiite that
caps the north end of the Cotterel Mountains and several small fault
blocks along the northeast and northwest flanks of the mountains.
Contains 3-4 percent phenocrysts of olivine and plagioclase that oc-
cur in small glomeroporphyritic clots. Olivine phenocrysts are light-
green to amber in color, 0.3-0.5 mm in diameter and generally rim-
med with iddingsite. Plagioclase phenocrysts form laths 0.5-2.0 mm
long. Sample from near crest of range yielded a K-Ar age of
9.81+1.02 m.y. (table 1). The flows average 20 m in thickness: locally
two flows can be recognized
Jim Sage Volcanic Member (Miocene)
Upper lava unit—Dark-gray to black, porphuyritic vitrophyric and red-
brown to gray, platy to columnar, aphanitic, porphyritic, devitrified
rhyolite lava flows several meters to 100 m thick. Phenocryst content
ranges from 5 to 30 percent of the rock and are mostly plagioclase
with minor quartz and pyroxene. Samples collected from south of
map area yielded a K-Ar age of 9.2+0.5 m.y., and a zircon fission-
track age of 9.4 + 1.6 m.y. (Williams and others, 1976). Flows have
- normal magnetic polarity. Unit thickness from 150 to 300 m
Tsjm Middle tuff unit—White to light-gray fluvial and lacustrine deposits
of tuffaceous siltstone, greenish-yellow tuffaceous sandstone, and fine
pebble gravel. Snail impressions, ostracods, and diatomite occur local-
ly. A welded tuff as much as 20 m thick and its lateral equivalent,
a vitrophyre breccia, are present within the sediments on the south
and southwest flanks of the Cotterel Mountains. The welded tuff unit
is devitrified except for a thin poorly welded phenocryst-rich vitrophyre
at its base. Welding decreases downward, as phenocryst content in-
creases in the welded tuff unit. The vitrophyre breccia consists of
phenocryst-rich blocks of black glass mixed with a white tuffaceous
sandstone. Dashed contacts within unit indicate areas of welded tuff
or vitrophyre breccia. Total thickness probably exceeds 300 m
Lower lava unit—Dark-gray to black porphyritic vitrophyre and
reddish-brown or gray, platy, porphyritic-aphanitic, devitrified rhyolite
lava. Phenocrysts mostly plagioclase; subordinate quartz and pyrox-
ene. Flows are magnetically reversed. Thickness 100-330 m
PRE-TERTIARY ROCKS (MESOZOIC, PALEOZOIC, AND PRECAM-
BRIAN) —Shown on cross-section; do not crop out within map area

Table 1.—NEW POTASSIUM-ARGON AGES FROM THE MAP AREA

[Analysis by G. B. Dalrymple, written commun., 1981]

grained, porous, porphyritic flows of pahoehoe basalt that erupted No. K,0
fl{omlas velr;t Bear the:C base of the Cotterel Mountains (secs. 4 and 5, Unit Number Analyses Mean + 1SD(%) Ar(%) Age(m.y.)
.11S.,R. 26 E.). Contains 1.5-3.0 percent phenocrysts of olivine

and plagioclase that occur in small glomeroporphuyritic clots. The olivine Ba(s:alt i IR (Lo 4 Sl . SRl
crystals are light green to honey colored, 0.3-1.0 mm in diameter. atierel Hange
The plagioclase crystals occur as laths 0.5-2.0 mm in length. The Basalt of Radio ~ 76G26 4 0.690+0.002 30 0.74+0.13
flows spread around both sides of Horse Butte, continued eastward Relay Butte 0:2 040£0.40
to the Raft River, and displaced the Raft River to its present position weighted mean age = 0.71+0.21
(see cross section BCD). A “drift” of loess, 3-12 m thick, almost com-
pletely masks the flows south of a line coincident with the north end e i it St “ e
of the Cotterel Mountains. This drift consists mostly of loess unit A
and overlies the upper part of loess unit B. Pressure ridges are exten-
sively exposed north of this line where the loess mantle is generally
less than 1 m thick. Magnetic polarity of the basalt is normal, as deter-
mined in the field with a flux-gate magnetometer 4m THICKNESS OF LOESS ABOVE GRAVEL OR BASALT

Basalr et cldwslicene g Cinl i aimineel ity L ot it 13+47™  VERAGE AND STANDARD DEVIATION OF THICKNESS OF CAR-

flows of pahoehoe basalt erupted from a small vent located 3 km
southwest of Horse Butte. Contains 2-3 percent phenocrysts of
plagioclase and olivine that occur in small glomeroporphuyritic clots.
The olivine crystals are honey colored, 0.2-1.0 mm in diameter, and
have rims of iddingsite. Plagioclase laths range from 0.5-1.0 mm in
length. Mantled by loess unit A and upper part of loess unit B, in-
dicating an age similar to that of basalt of Yale road

Basalt of Radio Relay Butte—Gray, dense, fine-grained, porphyritic,
flows of pahoehoe basalt erupted from Radio Relay butte (sec. 18,
T. 10S., R 26 E.). Contains 1.5-2.5 percent phenocrysts of olivine
and plagioclase that occur as single crystals or in small clusters. Olivine
phenocrysts are honey to amber in color, 0.3-0.5 mm in diameter,
and rimmed with iddingsite. Plagioclase phenocrysts range in length
from 0.5 to 2.0 mm. Exposed across the northern part of the map
area and on Horse Butte. Except for vent area, flow topography is
subdued due to deposition of several layers of sandy loess. Two
samples, one from railroad cut near BM 4485 and one from Horse
Buite, yielded K-Ar ages of 0.71 + 0.21 m.y. and 0.45 = 0.22 m.y.,
respectively (table 1). Magnetic polarity determined in the field with
a flux-gate magnetometer is normal, which in consideration of the
K-Ar ages, indicates an age less than 0.73 m.y.

Older basalts—Thinly banded, gray to reddish-gray, dense, fine-grained,

BONATE RINDS ON STONES IN GRAVEL —Stones collected from
soil zone having the thickest rinds, between the depths of 10-30 cm
below ground surface. Stones that appeared to have the best
developed rinds on their undersides were collected and broken; the
thickest part of the rind was measured on 25 to 40 stones

i ORIENTATION OF EOLIAN CORRASION GROOVES (WIND FLUTES)
IN BEDROCK —Probably represents late Pleistocene wind direction;
wind-polished and fluted surfaces are now partially spalled and bear
a desert varnish on both fluted and spalled surfaces. Crossed arrows
indicate different flute orientations caused by different wind directions

— ORIENTATION OF CRESTS OF SAND RIDGES AND STREAKS—
Arrow is parallel to inferred wind direction

(_ "> EDGES OF LOW MESAS CAPPED BY DURIPAN (CALICHE) SOIL

HORIZON—Ticks face downslope

Bp LOCALITY WHERE QUARTZITIC PEBBLES WERE DEPOSITED DUR-
N ING BONNEVILLE FLOOD

CRATER RIM OF VOLCANIC VENT

s
—— 1  FAULT—Dotted where concealed. Bar and ball on downthrown side

—-——-— LINEAR FEATURE SHOWN ON AERIAL PHOTOGRAPHS —No offset

porphyritic flows of pahoehoe basalt and near vent pyroclastic deposits. observed

Contains 1-2 percent phenocrysts of olivine and plagioclase that oc- T STRIKE AND DIP OF BEDS
cur as single crystals or in small clusters. Olivine phenocrysts are amber

in color, 0.2-0.5 mm in diameter, and rimmed with iddingsite. CONTACT

Plagioclase phenocrysts are laths that range in length from 0.5 to 1.0
mm

INTRUSIVE ROCKS (PLIOCENE? AND MIOCENE) —Brown-weathering,
gray and grayish-purple, commonly platy rock of rhyolitic composi-
tion. Contains less than 10-percent phenocrysts of plagioclase and
pyroxene; locally brecciated and silicified along marginal contacts. The
rock is indistinguishable from rhyolite lava, indicating emplacement
at a very shallow level. Intrusions occur along the southeast margin
of the Cotterel Mountains; one body produced elliptical doming of
adjacent tuff and lava units of Salt Lake Formation. Radiometric ages
of similar rocks south of the map area indicate emplacement of these
rocks between 8.5 to 6.5 m.y. ago (Williams and others, 1976). An
intrusive body may be responsible for a large magnetic anomaly
beneath Horse Butte (cross section ABCD; Mabey and Wilson, 1973)

SALT LAKE FORMATION (PLIOCENE? AND MIOCENE)

Basin-fill tuffs (Pliocene and Miocene)

Upper tuff unit—Pale-gray and white, massive to thin-bedded, weakly
indurated, tuffaceous fluvial and lacustrine deposits of shale, siltstone,
sandstone, and conglomerate. Conglomeratic beds are several meters
thick and consist of subrounded to rounded pebbles and cobbles as
much as 10 cm in diameter. Pebbles and cobbles mostly quartzite,
limestone, and chert; minor volcanic, acidic plutonic, and metamor-
phic rocks. One outcrop in the map area, on southern flank of Cot-
terel Mountains in parts of secs. 16, 17, 20,and 21, T. 13S., R. 26 E.

——————— INTERNAL CONTACT WITHIN MAP UNIT—Within alluvial-fan gravels,

indicates boundary between deposits of different streams or boundary
of different subages of fan gravel; within Tsjm, indicates location of
bed of welded tuff or vitrophyre breccia

A LOCALITY WHERE K-AR DATED SAMPLE WAS COLLECTED
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files indicate sub-horizontal shearing at the base of the basin fill. (Covington, unpublished data)

LOESS
(WINDBLOWN SILT)

Loess consists mainly of unweathered grains of silt and smaller amounts of clay
and sand. This loamy mixture forms an ideal agricultural soil because it can be easily
plowed, holds soil water well, is easily penetrated by plant roots, and has many nutrients
necessary for crops. The general distribution of loess in the map area is shown in figure 1.

The geologic record indicates that there was no significant wind erosion or deposition
of loess during the Holocene (the last 10,000 years). However, modern dust storms
now erode and redeposit loess in this area, primarily as a result of disruption of the
plant cover by plowing. The surface soil in loess unit A (the youngest loess) is similar
in development to soils on Bonneville flood deposits (Qgb) and other upper Pleistocene
deposits (Qmgy, Qfgy). This suggests both that loess unit A has been stable during
the Holocene at which time the modern soil developed in it, and that this last period
of loess deposition occurred in late Pleistocene time. In the Raft River Valley, stratigraphic
sequences having multiple loess units separated from each other by buried soils show
that this sequence of loess deposition followed by soil development has been repeated
at least 4 times in about the last half million years.

PHYSICAL PROPERTIES

Unweathered loess is light yellowish brown (10YR6/4) to very pale brown
(10YR7/3), calcareous, porous, and so unconsolidated that it can be easily penetrated
by a knife. The loess generally contains 10-15 percent calcium and magnesium car-
bonates. Samples of unaltered loess just west of the Interstate 84 crossing of the Raft
River consist of: 5-10 percent clay, (<2 u m), 60-70 percent silt (2-50 u m), and
15-25 percent very fine sand (50-100 w1 m) (Anita Falen, written commun.,1980). From
the Yale road to the northern map boundary, the loess is coarser and contains more
fine and medium sand.

Excepting the northern one-fourth of the map area, the youngest loess unit (loess
unit A) is normally the only one involved in the surface soils. Older loess units are nor-
mally buried by the youngest loess. The surface soil developed in loess unit A differs
depending upon local precipitation. In the wetter parts of the map area, near the moun-
tains, the loess is leached of carbonate to a depth of 0.5 m; in the drier parts, such
as the center of the Raft River Valley, the loess is calcareous to the surface. Deeper
in the soil profile of both environments, a weak, but pervasive, calcic soil horizon (Cca),
about 0.5 m thick, occurs above unaltered loess.

ORIGIN AND DISTRIBUTION

The source of the loess is not well understood. The flood plains of the Snake and
Raft Rivers appear to have been sources of loess during Pleistocene time. Loess may
also have been derived by wind erosion of a silty terrain to the west, such as that underlain
by the Glenns Ferry Formation. Relic wind flutes (arrow symbols on map and fig. 1)
show that the Pleistocene wind pattern was similar to the present pattern, which is
dominated by strong westerly winds. This wind pattern is also reflected in the distribu-
tion of loess. The thickest loess occurs at the northern end of the Raft River Valley
(fig. 1), where thicknesses as much as 12 m are recorded in water-well logs. This loess
overlies the youngest basalt in the map area (Qbyr), and consists mostly of loess unit
A. The loess deposit forms a large drift which is due east of where the Cotterel Moun-

tains protrude northward into the general lowland of the Snake River Plain, having
been deposited where westerly winds carrying dust diminished in velocity in the lee
of the Cotterel Mountains. The northern boundary of the drift is sharply defined for
a distance of 15 km eastward from the northern end of the Cotterel Mountains to the
Raft River (map and fig. 1). Southward in the Raft River Valley, the loess gradually
thins to about half a meter in thickness near Malta.

North of the thick loess drift, the distribution of loess is strongly affected by wind
erosion. In a belt that extends from the northern boundary of the drift to Interstate 86
(fig. 1), the loess is generally thin, and duripan mesas (fig. 2) on the northern margin
of this belt show that loess unit B and older loess units have been extensively eroded
from this belt. The eroded areas between the duripan mesas have a strong east-west
orientation (see map) and are interpreted to be deflation (wind erosion) troughs. Deflation
was intensified in this belt because winds moving eastward along the Snake River Plain
were deflected northward around the Cotterel Mountains and their intensity was thereby
increased. As conditions leading to deflation decreased in latest Pleistocene time, about
half a meter of coarse, powdery silt was deposited in the former deflation belt.

North of Interstate 86 the distribution of loess is strongly affected by small-scale
topographic features (fig. 3). Sandy loess has accumulated to depths of 1-3 m on the
lee sides of low ridges of basalt, whereas loess is very thin or absent on the windward
side of small basalt prominences, which are locally windfluted.

STRATIGRAPHIC RELATIONS

The loess mantle may be used to determine the Quaternary history and the age
of other Quaternary deposits. No significant thickness of loess is found on Holocene
deposits. Upper Pleistocene fan gravels in the southern half of the map area are mantl-
ed with 0.2-0.6 m of loess and have no buried soils in the loess or on the gravel; the
loess on these gravels is about twice as thick on the east as on the west side of the
Raft River. Near the latitude of Horse Butte, the basalt of Yale road, the basalt of the
old railroad grade, and the older fan gravels along the eastern part of the map area
are mantled by several meters of loess unit A and, at the several exposures observed,
this loess overlies a buried soil on loess unit B. At these exposures, the buried soil is
much better developed than the surface soil. A similar sequence occurs at the upper
end of the Snake River Plain near West Yellowstone, Montana, where the youngest
loess has buried a soil that is better developed than the surface soil. The buried soil
is developed in glacial deposits that are dated as about 150,000 years old (Pierce, 1979,
p.F23-24). Because the stratigraphic sequence in these two areas is similar, an age
of about 150,000 years is postulated for these basalts (Qbyr, Qbrg) and the older fan
gravel (Qfgo) in the northeast part of the map area.

On the basalts of the Radio Relay Butte as well as on the Raft Formation a few
kilometers east of the map area, there are at least two more loess units that are older
than loess unit B. An exposure of these older loesses can be seen in the borrow pit
along Interstate 86 in the NW1/4 sec. 5, T. 10 S., R. 27 E., where loess unit A rests
on a prominent duripan 1 m thick which developed in loess unit B(?). Two hardened
calcic soils are developed in older sandy loess units below this duripan and above the
underlying basalt of Radio Relay butte. If loess unit B is about 150,000 years old, then
this sequence with four loess units and three buried soils might be expected to be several
hundred thousand years old. This estimate of age is consistent with the K-Ar ages of
0.71 + 0.21 m.y. and 0.45 +0.22 m.y. for the basalt of Radio Relay Butte (table 1).
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