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Figure 2 (facing page). Map showing major faults and
geographic features referenced in text. Bar and ball on downthrown
side of normal fault; sawteeth on upthrown side of thrust fault;
dotted where concealed. 7.5-minute quadrangles: AC, Allison
Creek; HC, Hayden Creek; LP, Lem Peak; M, May Mountain; MM,
Mogg Mountain; YP, Yellow Peak. 15-minute quadrangles: 1,
Lemhi; 2, Patterson; 3, Leadore; 4, Gilmore. X—X, line of measured
section in Big Creek Formation.

the muscovite. In this report, the following terminology is

used for the metamorphosed clastic rocks.

Argillite. Metamorphosed claystone.

Siltite. Metamorphosed siltstone or mudstone.

Metasandstone. Metamorphosed sandstone; generally ap-
plied only to rocks composed of less than 90 percent
quartz grains.

Quartzite. Metamorphosed sandstone composed of at least

90 percent quartz grains.

Orthoquartzite. Metamorphosed sandstone composed of at
least 95 percent quartz grains.

This terminology differs from the “standard” usage for
metamorphosed Proterozoic clastic rocks, wherein “quartz-
ite” denotes a metamorphosed sandstone regardless of
composition.

BIG CREEK FORMATION

The Big Creek Formation was named by Ruppel (1975)
for strata exposed in the central part of the Lemhi Range, on
the southwest side. The type locality is directly west of the
North Fork of Big Creek (Ruppel, 1975) (fig. 2). Rocks of
the type area lie south of the Lem Peak fault, on a structural
block that contains Big Creek strata somewhat different in
character from Big Creek north of the fault. The following
descriptive sections illustrate the variety of sedimentary fea-
tures present within the Big Creek north of the Lem Peak
fault. For comparison, a brief description and a depositional
interpretation for Big Creek strata of the type area are pre-
sented at the end of this section.

Because some users of this report will not be familiar
with some of the sedimentologic terms that are used, defini-
tions of several terms used in the interpretation of deposi-
tional environments of the Big Creek Formation are
presented.

Dune. Flow-transverse bedforms that develop on a sedi-
ment bed under a unidirectional current. They dis-
play a spacing of greater than 0.6 m, thus are larger
than ripples. (In some reports, the term megaripple
was previously used for these features.) Dunes that
have straight crests are termed two-dimensional;
those that are lunate or have sinuous crests are
termed three-dimensional (Ashley, 1990).

Reactivation surface. A gently inclined erosional surface
that separates foresets [in ripples or dunes] of similar

orientations. The erosion surface is produced when
one ripple or dune overtakes [migrates over] another,
or is produced during current reversal in a tidal envi-
ronment. When the tide again reverses to the original
direction, sediment deposition is reactivated to form
more foresets (McCabe and Jones, 1977; de Mowbray
and Visser, 1984),

Clay drape. In a diurnal tidal environment, a strong (domi-
nant) current and a subsequent weak (subordinate) cur-
rent exist during the course of a tidal cycle. A slack-
water stage follows both the dominant current stage
and the weak current stage as the tide reverses. Clay
particles deposited during the slack-water stage follow-
ing the dominant current may be deposited on top of
existing sedimentary structures, forming a “clay
drape.” A thin layer of sediment deposited during the
subsequent weak current stage may overlap the clay
drape. If clay also is deposited during the slack-water
stage that follows the subordinate (weak) tidal current,
then a “double clay drape” is formed. Double-clay
drapes are indicative of a tidal environment (Visser,
1980; de Mowbray and Visser, 1984; Nio and Yang,
1991).

NORTH OF LEM PEAK FAULT

The Big Creek north of the Lem Peak fault is mainly
light gray coarse-grained siltite to medium-grained
metasandstone composed of quartz, feldspar, auxiliary mus-
covite and tourmaline, and matrix. Distinguishing character-
istics throughout much of the formation include silty laminae
of limestone and dolomite that weather pale yellowish brown
(rusty brown), and dark-gray heavy-mineral laminae, typi-
cally 1-2 grains thick. Large-scale tabular and trough cross-
lamination is widespread and was formed from straight-
crested and sinuous-crested dunes. Beds commonly are
about 1 m thick. Dark-gray argillaceous siltite zones, gener-
ally less than 5 m thick, are present locally and contain cur-
rent ripples, and flaser and lenticular bedding. An
amygdaloidal andesite flow 2—4 m thick lies within the upper
part of the formation west of Wright Creek (fig. 2) (Tysdal,
1996a).

The sequence has been metamorphosed to the lower
greenschist facies throughout most of the mapped area, but
biotite-grade rocks exist in the central to northern part of the
Allison Creek quadrangle (fig. 2), where biotite has replaced
some to all of the muscovite. The rusty-weathering carbon-
ate laminae, a prominent criterion for recognition of Big
Creek strata, are not so obvious in the biotite-grade rocks,
possibly due to the increased metamorphic grade. The upper
contact of the formation is unconformable (discussed in a
later section of this report), marked by the abrupt appearance
of gray-green siltite of the Apple Creek Formation. The Big
Creek Formation is about 2,700 m thick.
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Table 1. Stratigraphic sequence of Middle Proterozoic units exposed in vicinity of mapped area.

[Yellow Lake unit of Apple Creek Formation south of Lem Peak fault is not necessarily the stratigraphic equivalent of all three
units of the Apple Creek north of fault—see text for discussion. Leaders (--), unit not present or not exposed; +, minimum thick-

ness, due to erosion or fault]

North of Lem Peak fault South of Lem Peak faunlt
Group Formation ’l;hicltmes)s ”I(‘hicl:neis Formation
meters meters
me=- 2300+ Lawson Creek Formation
Swauger Formation 3,100(7) 33,100 Swauger Formation
Gunsight Formation M 1,725+ | Gunsight Formation
Coarse siltite unit 12,500+
. Apple Apple
Lemhi Creek Diamictite unit 1600-1,500 | 700+ | Yellow Lake unit Creek
Formation L . 1 Formation
Group Fine siltite unit 1,000
Big Creek Formation 12,700 33,100 Big Creek Formation
“-- %600 West Fork Formation
---- 6380+ Inyo Creek Formation

!Tysdal (1996a, b). Tysdal and Moye (1996). “McBean (1983).
2Tysdal (1996c).

3Ruppel (1975).

On the ridge between the headwaters of Wright and
Kadietz Creeks (fig. 2), a section measured (fig. 3) in the
upper part of the Big Creek contains many features
representative of those found in much of the formation. The
measured section, based at the Lem Peak fault, displays thick
successions of metasandstone, dunes, and thin interlayered
zones of dark-gray fine-grained siltite. The section charac-
terizes the sedimentological interplay of the dominantly
metasandstone succession as it intertongues with siltite, and
provides the basis for much of the following discussion.

LIGHT-GRAY HEAVY-MINERAL-BEARING
METASANDSTONE

Metasandstone of the measured section is chiefly com-
posed of 50-60 percent quartz, 10-20 percent feldspar, 5-15
percent matrix, and as much as 5 percent heavy minerals of
tourmaline, zircon, and ilmenite that are dispersed within 1-2
mm thick laminae. Carbonate laminae are common, inter-
preted as originally composed of detrital grains. Recrystal-
lized during metamorphism, the carbonate grains form

Thickness measured by R.G. Tysdal, G.R. Winkler, K.V. Evans, and I.J. Connor.
SThickness measured by R.G. Tysdal, G.R. Winkler, K.V. Evans.

laminae that range from mainly carbonate with minor silici-
clastic grains, to carbonate that cements mainly siliciclastic
grains. Planar-layered beds 1-2 m thick are interstratified
with planar and trough crosslaminated dunes that display
wavelengths of 1-3 m and heights of 0.3-0.5 m. Beds of rip-
ple crosslaminated metasandstone also are present.

About 200-300 m laterally southeast of the line of the
measured section, contiguous strata display planar-laminated
beds 1.5-3 m thick. The beds are composed of two-dimen-
sional dunes that display planar (tabular) crosslamination in
sets 0.5-1 m high; dune wavelengths are as much as 3 m and
heights are 0.3-0.5 m. Reactivation surfaces were observed
in some beds of the two-dimensional dunes, locally marked
by a 0.1-1 cm thick siltite (mudstone) layer (fig. 4). Domi-
nant current transport was to the southwest. Prominent bed-
thick foresets indicating transport to the northeast are com-
mon within these strata, although the beds are thinner and
less abundant than beds with southwest-directed foresets.

Figure 3 (facing page). Graphic log of partial thickness of Big
Creek Formation, between Wright and Kadletz Creeks, May Moun-
tain and Lem Peak quadrangles (fig. 2).
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diffuse bases. They occur in groups, as isolated laminae,
and frequently are cut out by erosion. Much of the area of
sand-with-mud-laminae is exposed at extreme low tides
(Wingfield and others, 1978). Mud also is present in sub-
tidal areas, as thin discontinuous layers (flasers) within the
sands (Ke and others, 1996). The sand of the banks is
medium grained (Wingfield and others, 1978) but sand-
with-mud-laminae occur in both fine and medium sands
according to maps of Wingfield and others (1978), and Ke
and others (1996). Further, McCave and Geiser (1978)
reported the sand banks to be composed of well-sorted fine
sand with mud lenses 5 cm thick and 100 m in lateral extent
in the outer banks of The Wash.

By analogy with the preceding data on modern deposi-
tional environments, the mud lenses and layers of the Big
Creek may indicate an upper subtidal to lower intertidal dep-
ositional environment. The nonpillowed andesite flow of the
Big Creek measured section area (fig. 3) suggests extrusion
onto subaerially exposed strata, supporting an intertidal dep-
ositional environment for the directly adjacent flaser and len-
ticular bedded siltite. In addition, the sparse occurrence of
double clay drapes in the Big Creek north of the Lem Peak
fault is suggestive of an intertidal setting. The presence of
mainly a single clay drape suggests that only the drape of
slack water at high tide was deposited. The tidal channel
deposit of the Buck Lakes area is in the upper strata of the
Big Creek and is interpreted as an intertidal feature.

Big Creek strata of the type area, south of the Lem Peak
fault, differ from strata north of the fault in being coarser
grained, cleaner, richer in quartz, containing lenses of heavy
minerals, and lacking layers and lenses of dark-gray siltite
(mudstone). The abundance and concentration of heavy
minerals in the cirque directly north of the head of Inyo
Creek (fig. 2) are indicative of the upper part of a beach. The
very broad, low-angle crosslamination of some of the strata
is suggestive of beach cusps. Sequences of strata that con-
tain troughs, steeply inclined crosslamination, and beds that
cut deeply into one another are suggestive of beds seaward
of an upper beach environment. In the cirque, the deposi-
tional picture is of a sea shallowing from southwest to north-
east, from shoreface to beach.

About 2 km southwest of Yellow Lake (fig. 2), upper-
most beds of the Big Creek are composed of small two-
dimensional dunes (wavelength 0.6-5 m) that are stacked
atop one another. Strong tidal asymmetry is indicated, with
a dominant northeast transport and subordinate transport in
the opposite direction. Fine sediment is represented only by
the thin clay drapes and sparse pebbles, indicating that fines
were generally flushed from the environment. Double clay
drapes are more common here than in dunes of the Big Creek
north of the Lem Peak fault, suggesting that the dunes of the
type area were formed in a subtidal environment.

APPLE CREEK FORMATION

The Apple Creek Formation was named by Anderson
(1961) for strata in the southern part of the Lemhi 15-minute
quadrangle, on the northeast flank of the central part of the
Lembhi Range, north of the Lem Peak normal fault. Ander-
son (1961) designated the type area in the vicinity of Apple
Creek, a short tributary of Hayden Creek (fig. 2). Originally
called the Apple Creek Phyllite, the name was changed to
Apple Creek Formation by Ruppel (1975) because the phyl-
litic appearance is due to intensely developed cleavage in the
type area; the intense cleavage, thus phyllitic appearance, is
not characteristic everywhere. Tietbohl (1981, 1986) sepa-
rated a unit of conglomerate (diamictite) from the Apple
Creek, studied its depositional environment, and mapped
part of its extent. I remapped the conglomerate (Tysdal,
1996a) and other rocks of the Apple Creek in the southern
part of the Lemhi quadrangle map area of Anderson (1961)
and contiguous rocks to the west (Tysdal, 1996b; Tysdal and
Moye, 1996). 1 recognized three genetically related gravity-
flow units within the Apple Creek. Two of the units, as well
as Big Creek strata that are in fault contact with the Apple
Creek, were mapped as Apple Creek by Anderson (1961). 1
mapped the three gravity-flow units separately and gave
them informal names, which in ascending order are the fine
siltite unit, the diamictite unit, and the coarse siltite unit.

The fine siltite unit is unconformable above the Big
Creek Formation and conformable beneath the diamictite
unit (Tysdal, 1996a, b; Tysdal and Moye, 1996). In the
central part of the Lemhi Range, north of the Lem Peak
fault, Ruppel (1980) generally mapped the fine siltite in the
upper part of the Big Creek Formation, but he did not rec-
ognize its character as being distinct from that of most of
the Big Creek (Ruppel, 1975; Ruppel and Lopez, 1988).
The diamictite unit, conformable beneath the coarse siltite
unit (Tysdal, 1996b), was assigned to the lower subunit of
the Yellowjacket strata by Evans (in press). The diamictite
was reassigned to the Apple Creek by Tysdal (1996a, b,
2000). The coarse siltite unit also correlates with the lower
subunit of the Yellowjacket Formation of Connor and
Evans (1986), Connor (1990; 1991), Evans and Connor
(1993), and Evans (in press) in the Salmon River Moun-
tains west of the Lemhi Range, as Connor (1990, 1991) rec-
ognized previously. The name Apple Creek Formation,
coarse siltite unit, was applied to these rocks in the Salmon
River Mountains by Tysdal (2000).

The Apple Creek name was applied to rocks in the
west-central part of the Lemhi Range, in the vicinity of Yel-
low Lake (fig. 2), by Ruppel (1975, 1980). These strata lie
directly above the Big Creek Formation, as do Apple Creek
strata north of the Lem Peak fault. The Apple Creek is thin-
ner south of the fault than north of it (table 1) and constitutes
a single lithofacies that generally differs from each of the
three lithofacies north of the fault. Apple Creek strata south
of the Lem Peak fault are described beginning on page 28.
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NORTH OF LEM PEAK FAULT

FINE SILTITE UNIT

The fine siltite unit was so named to convey that its gen-
eral grain size is less than that of either of the other two units
of the Apple Creek Formation north of the Lem Peak fault.
The major part of the unit is composed of turbidites. Depos-
its that may be turbidites or debris flows are interspersed
within the sequence and contain stratified clasts of coarse silt
to pebble size.

The fine siltite unit is planar-laminated and ripple cross-
laminated fine- to medium-grained siltite and argillaceous
siltite. In some beds planar laminations grade upward to
small-scale (1-3 cm) sets of ripple crosslaminated siltite.
Water-escape structures are present locally. Sole marks were
not observed. Many beds are graded, with 1-2 cm thick
strata of light-gray, medium- to fine-grained siltite grading
upward into dark-gray fine-grained siltite and argillite. The
unit locally contains matrix-supported granule- to pebble-
size argillite clasts in horizons 1-2 clast diameters thick;
thicker units occur locally in the upper part. Fine silt and clay
content is greater in the upper part of the unit than in the
lower part. The unit is approximately 1,000 m thick.

The fine siltite unit generally is greenish gray, although
the lower part in particular contains strata that are a distinc-
tive medium bluish gray, grayish blue green, and locally light
bluish gray. The greenish-gray color is typical of the entire
Apple Creek Formation, but the blue-gray colors are unique
to the fine siltite unit. The greenish-gray and blue-gray col-
ors contrast sharply with the light- to medium-gray colors of
the underlying Big Creek Formation. The contrast is espe-
cially noticeable from the air and where the two formations
are extensively exposed in the rugged, nearly treeless terrain
of the western part of the Lem Peak quadrangle and adjacent
eastern part of the Allison Creek quadrangle (fig. 2). The
blue tints are lost in the central and western part of the Alli-
son Creek quadrangle where the metamorphic grade
increases from lower greenschist facies to biotite-grade
greenschist facies.

The lower contact is marked by the change in color and
by change from the coarser grained, clay-free underlying
rocks. The upper contact is conformable, marked by the
abrupt appearance of beds of diamictite.

CURRENT RIPPLES

Two kinds of current ripples are present within the fine
siltite unit. Both kinds occur within zones a few meters thick
and are made up almost entirely of rippled, well-sorted
medium- to coarse-grained siltite. Grains are chiefly quartz
and lesser feldspar, 1-2 percent nonmagnetic opaque

minerals in some rocks, and trace tourmaline. Clay matrix is
absent.

1. Ripples of the McKim Creek outcrop area (fig. 15),
in the westernmost part of the Lemhi Range (fig. 2), are sim-
ilar to those pictured by Shanmugam and others (1994, fig.
12) from the North Sea, Shanmugam and others (1993, figs.
9, 10; 1995) from the Gulf of Mexico, and Ito (1996, fig. 5B)
from the Sea of Japan. They include migrating ripples, some
of which are draped by thin clay layers. A few ripples have
a sigmoidal shape and display one- to several-laminae-thick
clay “offshoots” (discontinuous dark-colored clay “drapes”
on ripples or in ripple crosslaminae). The ripples exhibit
multidirectional crosslamination and both preserved and
eroded tops.

2. In the Bear Valley Creck area (fig. 2), ripples
observed only in one place contain heavy-mineral laminae,
one lamina thick, at the base of crosslaminae. These current
ripples generally are about 0.3—1 cm high and have a wave-
length of about 1-3 cm (figs. 16 and 17). The ripple cross-
lamination is multidirectional. No clay in ripple troughs or
clay “offshoots” were observed in the Bear Valley Creek
area.

The two kinds of rippled strata are attributed to rework-
ing by bottom currents for the following reasons. The siltites
are well sorted and generally lack a matrix. This is in marked
contrast to the associated turbidites of the sequence, which
contain poorly sorted silt grains and several percent clay in
the matrix. The differing dip directions of crosslaminae sug-
gest multiple current directions, in contrast to the generally
unidirectional crosslaminae of ripples of turbidity current
origin. The ripples form zones within the turbidite sequence
and are not at the top of a depositional unit such as a Bouma
turbidite T,_ succession. The clay “offshoots” of some rip-
ples suggest fluctuation of high and low energy conditions.
The association of both preserved and eroded ripple crests
(fig. 15) also suggests variable current speeds. In their dis-
cussions of bottom-current reworked sands (contourites),
Shanmugam and others (1993, 1995) and Ito (1996, 1997)
argued that all these features, as well as others not observed
in the fine siltite unit of the Lemhi Range, are indicative of
traction-formed structures that are different from those of
turbidites.

FLOATING ARGILLITE (MUDSTONE) CLASTS

The fine siltite unit contains some beds characterized by
isolated clasts of argillite. The beds are much like those
termed “slurried beds” by Wood and Smith (1959, p. 173,
and pl. VIIL, fig. 4). In the classification scheme of Pickering
and others (1988), these beds include (but may not be limited
to) graded-stratified pebbly siltite and fine-grained
metasandstone and stratified gravel.

The common feature of the beds in the Lemhi Range is
argillite clasts that are isolated (“floating”) in a matrix of
coarse-grained siltite to medium-grained metasandstone.
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recrystallized clay matrix that constitutes 10-15 percent of
the rock.

Rusty-brown-weathering metasandstone beds or lami-
nae occur intermittently throughout the exposures. Ripple
crosslaminae are fairly common in the metasandstone beds.
A few orthoquartzite and quartzose metasandstone beds dis-
play crosslaminae about 1 m thick. Rip-up clasts of argillite
chips locally “float” within quartzite beds.

SILTITE

Medium- to dark-gray siltite and argillaceous siltite,
interlayered with thin beds of metasandstone, form
sequences as thick as 10 m between sequences of beds
chiefly composed of metasandstone and orthoquartzite. The
siltite sequences display alternate interlayering of the siltite
and metasandstone beds, which range from 0.5 to 5 cm thick.
The siltite is fine to coarse grained, and the interbedded
metasandstone and orthoquartzite generally are fine grained.
These strata range from planar laminated to ripple crosslam-
inated and display abundant flaser and lenticular bedding.
Siltite beds generally contain a higher percent of feldspar
than the metasandstone. Some strata of the sequence display
fine- to medium-grained siltite that fills ripple troughs of the
underlying metasandstone. The upper surface of the siltite
layer is planar. Cut-and-fill structures are also present within
the interbedded siltite and metasandstone sequences.

ORIGIN

The Lawson Creek Formation is interpreted as an inter-
tidal sequence, displaying sedimentary structures typical of
those on tidal flats. The flaser and lenticular bedding, and
the sequences of interbedded fine- and coarse-grained rock,
indicate deposition under alternately high and low energy
conditions.

At the type section of the Lawson Creek Formation,
near Lawson Creek in the Lost River Range (fig. 2), the con-
tact with the underlying Swauger is covered (Hobbs, 1980,
fig. 3). Above the covered interval is a 250 m thick sequence
that Hobbs called the transition zone, which consists of
metasandstone that he considered similar to that of the
Swauger. My examination shows the transition strata to be
stream deposits, perhaps part of a braid delta, in contrast to
the marine Swauger orthoquartzite. Northwest from the type
section, in a reference section near Shep Creek (fig. 2),
Hobbs (1980) noted the absence of the transition unit, as
well, and that rocks like those of the middle unit of the type
section were deposited directly on the Swauger, with which
they are conformable. The middle unit of the type section,
and the section at Shep Creek, are interpreted by me as an
intertidal sequence, as is the upper unit of the formation.

In the Lemhi Range, a nonmarine transition unit of
stream deposits was not observed beneath the intertidal
strata—its absence is not surprising, considering the local
occurrence of the unit in the Lost River Range. The Lawson
Creek strata of the Lemhi Range differ in lacking the upper
unit described by Hobbs (1980). This unit mainly consists of
thin-bedded siltite that contains abundant mudcracks, rip-up
clasts, and other features suggestive of the upper intertidal
zone of a tidal flat. Such a unit may be absent from the
incomplete formation in the Lemhi Range due to faulting.
The general variability of intertidal depositional environ-
ments in coastal areas may account for differences in the two
ranges as well.

Intertidal strata of the Lost River Range are chiefly red-
dish brown to pale red purple, whereas those in the Lemhi
Range are mainly pale green and light to dark gray. The
color differences indicate oxidation states of the rocks and
probably reflect conditions after the time of deposition of the
sediments. Color is not necessarily a reliable criterion for
correlation.

Intertidal strata assigned to the Lawson Creek Forma-
tion in the Lemhi Range are similar to strata described in the
section on the Swauger Formation, from the upper part of the
Swauger in the Allison Creek area. The two sequences could
be confused with one another without extensive exposures.
The sequence within the Swauger is thinner and is overlain
by a thick sequence of orthoquartzite. As the depositional
environment began to change from that of the Swauger to
that of the Lawson Creek, intertonguing of strata took place.
Some intertonguing of strata likely occurred only locally,
thus is not regionally extensive. Hence, choosing the
Swauger-Lawson Creek contact may be difficult in some
areas where exposures are poor.

CONCLUSIONS

1. The Lemhi Group and overlying Middle Proterozoic
formations of the mapped area lie on two structural blocks
that are believed to be two thrust plates now juxtaposed by
the Tertiary Lem Peak normal fault.

2. The Big Creek, Swauger, and Lawson Creek Forma-
tions are marine units that were deposited in tidally con-
trolled environments.

3. The small area of Gunsight Formation in the north-
ern part of the Lem Peak quadrangle is interpreted as a flu-
vial sequence in which siltite strata constitute a large part of
the rocks and the channels make up a small part.

4. The Apple Creek Formation is composed of marine
turbidites and possibly debris flow deposits. The sequence
north of the Lem Peak fault is several times thicker than
equivalent strata south of the fault. Three lithofacies occur
north of the fault, one south of it.
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and economic reports designed to provide timely statistical data
on production, distribution, stocks, and consumption of signifi-
cant mineral commodities. The surveys are issued monthly,
quarterly, annually, or at other regular intervals, depending on
the need for current data. The MIS’s are published by commod-
ity as well as by State. A series of international MIS’s is also
available.

Published on an annual basis, Mineral Commeodity Summa-
ries is the earliest Government publication to furnish estimates
covering nonfuel mineral industry data. Data sheets contain
information on the domestic industry structure, Government
programs, tariffs, and 5-year salient statistics for more than 90
individual minerals and materials.

The Minerals Yearbook discusses the performance of the
worldwide minerals and materials industry during a calendar
year, and it provides background information to assist in inter-
preting that performance. The Minerals Yearbook consists of
three volumes. Volume I, Metals and Minerals, contains chap-
ters about virtually all metallic and industrial mineral commod-
ities important to the U.S. economy. Volume II, Area Reports:
Domestic, contains a chapter on the minerals industry of each
of the 50 States and Puerto Rico and the Administered Islands.
Volume III, Area Reports: International, is published as four
separate reports. These reports collectively contain the latest
available mineral data on more than 190 foreign countries and
discuss the importance of minerals to the economies of these
nations and the United States.

Permanent Catalogs

““Publications of the U.S. Geological Survey, 1879-1961”
and “Publications of the U.S. Geological Survey, 1962—
1970 are available in paperback book form and as a set of
microfiche.

“Publications of the U.S. Geological Survey, 1971-1981” is
available in paperback book form (two volumes, publications
listing and index) and as a set of microfiche.

Annual supplements for 1982, 1983, 1984, 1985, 1986, and
subsequent years are available in paperback book form.



