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' THE TOPOGRAPHIC MAPS OF THE UNITED STATES

The United States Geological Survey is making a series of
standard topographic maps to cover the United States. This
work has been in progress since 1882, and the published maps
cover more than 47 percent of the country, exclusive of outlying

The maps are published on sheets that measure about 164 by
20 inches. Under the general plan adopted the country is
divided into quadrangles bounded by parallels of latitude and
meridians of longitude. These quadrangles are mapped on
different scales, the scale selected for each map being that which
is best adapted to general use in the development of the country,
and consequently, though the standard maps are of nearly uni-
form size, the areas that they represent are of different sizes.
On the lower margin of each map are printed graphic scales
showing distances in feet, meters, miles, and kilometers. In
addition, the scale of the map is shown by a fraction expressing
a fixed. ratio between linear measurements on the map and cor-
responding distances on the ground. For example, the scale
i means that 1 unit on the miap (such as 1 inch, 1 foot, or 1
meter) represents 62,500 of the same units on the earth’s surface.

Although some areas are surveyed and some maps are com-

piled and published on special scales for special purposes, the
standard topographic surveys and the resulting maps have for
many years been of three types, differentiated as follows:

1. Surveys of areas in which there are problems of great
public importance—relating, for example, to mineral develop-
ment, irrigation, or reclamation of swamp areas—are made with
sufficient detail to be used in the publication of maps on a
scale of 73 (1 inch = one-half mile) or 75 (1 inch = 2,000 feet),
with a contour interval of 1 to 100 feet, according to the relief
of the particular area mapped. :

2. Surveys of areas in which there are problems of average
public importance, such as most of the basin of the Mississippi
and its tributaries, are made with sufficient detail to be used in
the publication of maps on a scale of & (1 inch==nearly 1
mile), with a contour interval of 10 to 100 feet.

3. Burveys of areas in which the problems are of minor
public importance, such as much of the mountain or desert
region of Arizona or New Mexico, and the high mountain area
of the northwest, are made with sufficient detail to be used in
the publication of maps on a scale of 5 (1 inch=nearly 2
miles) or g (1 inch =nearly 4 miles), with a contour interval
of 20 to 250 feet. '

The aerial camera is now being used in mapping. From the
information recorded on the photographs, planimetric maps,
which show only drainage and eulture, have been made for some
areas in the United States. By the use of steréoscopic plotting
apparatus, aerial photographs are utilized also in the making of
the regular topographic maps, which show relief as well as
drainage and culture.

A topographic survey of Alaska has been in progress since

7"‘1898, and nearly 44 percent of its area has'now been mapped.

About 15 percent of the Territory has been covered by maps

on a scale of gz (1 inch==nearly 8 miles). For most of the

remainder of the area surveyed the maps published are on a
scale of zw (1 inch==nearly 4 miles). For some areas of par-
ticular economic importance, covering about 4,300 square miles,
the maps published are on a seale of 5%; (1 inch=nearly 1 mile)
or larger. In addition to the area covered by topographic maps,
about 11,300 square miles of southeastern Alaska has been
covered by planimetric maps on scales of 55 and .

The Hawaiian Islands have been surveyed, and the resulting

maps are published on a scale of 5.

~accentuated by blue water lining or blue tint.

A survey of Puerto Rico is now in progress. The scale of
the published maps is z.

The features shown on topographic maps may be arranged in
three groups—(1) water, including seas, lakes, rivers, canals,
swamps, and other bodies of water; (2) relief, including
mountains, hills, valleys, and other features of the land surface;
(3) culture (works of man), such as towns, cities, roads, rail-
roads, and boundaries. The symbols used to represent these
features are shown and explained below. Variations appear on
some earlier maps, and additional features are represented on
some special maps.

All the water features are represented in blue, the smaller
streams and canals by single blue lines and the larger streams
by double lines, . The larger streams, lakes, and the sea are
Intermittent
streams—those whose beds are dry for a large part of the year—
are shown by lines of blue dots and dashes. '

Relief is shown by contour lines in brown, which on a few
maps are supplemented by shading showing the effect of light
thrown from the northwest across the area represented, for the
purpose of giving the appearance of relief and thus aiding in
the interpretation of the contour lines. A contour line repre-
sents an imaginary line on the ground (a contour) every part
of which is at the same altitude above sea level. Buch a line
could be drawn at any altitude, but in practice only the con-
tours at certain regular intervals of altitude are shown. The
datum or zero of altitude of the Geological Survey maps is mean
sea level. The 20-foot contour would be the shore line if the
sea should rise 20 feet above mean sea level. Contour lines
show the shape of the hills, mountaing, and valleys, as well as
their altitude. Successive contour lines that are far apart on
the map indicate a gentle slope, lines that are close together
indicate a steep slope, and lines that run together indicate a
cliff. :

The manner in which contour lines express altitude, form,
and grade is shown in the figure below.
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The sketch represents a river valley that lies between two
hills. 1In the foreground is the gea, with a bay that is partly
enclosed by a hooked sand bar. On each side of thé valley is
a terrace into which small streams have cut narrow gullies.
The hill on the right has a rounded summit and gently slop-

STANDARD SYMBOLS

CULTURE

e

ing spurs separated by ravines. The spurs are truncated at
their lower ends by a sea cliff. The hill at the left terminates

- abruptly at the valley in a steep scarp, from which it slopes

gradually away and forms an inclined tableland that is trav-
ersed by a few shallow gullies. On the map each of these
features is represented, divectly beneath its position in the
sketch, by contour lines. ‘ '

The contour interval, or the vertical distance in feet between
one contour and the next, is stated at the bottom of each map.
This interval differs according to the topography of the area

- mapped: in a flat country it may be as small as 1 foot; in a

mountainous region it may be as great as 250 feet. In order
that the contours may be read more easily certain contour lines,
every fourth or fifth, are made heavier than the others and are
accompanied by figures showing altitude. The heights of many

- points—such as road intersections, summits, surfaces of lakes,

and benchmarks—are also given on the map in figures, which-

show altitudes to the nearest foot only. More precise figures

for the altitudes of benchmarks are given in the Geological Sur-
vey’s bulletins on ‘spirit leveling. The geodetic coordinates of

~ triangulation and transit-traverse stations are also published in

bulletins. : .
Lettering and the works of man are shown in black. Bound-
aries, such as those of a State, county, city, land grant, town-

ship, or reservation, are shown by continueus or broken lines of

different kinds and weights. Public roads suitable for motor
travel the greater part of the year are shown by solid double
lines; poor public roads and private roads by dashed double
lines; trails by dashed single lines. Additional public road
classification if available is shown by red overprint. '

Each guadrangle is designated by the name of a city, town,
or prominent natural feature within it, and on the margins of
the map are printed the names of adjoining quadrangles of
which maps have been published. More than 4,100 quad-
rangles in the United States have been surveyed, and maps of
them similar to the one on the other side of this sheet have
been published. ' :

Geologic maps of some of the areas shown on the topographic
maps have been published in the form of folios. Each folio
includes maps showing the topography, geology, underground

- structure, and mineral deposits of the area mapped, and several

pages of descriptive text. The text explains the maps and
describes the topographic and geologic features of the country
and its mineral produets. Two hundred twenty-five folios have
been’ published.

Index maps of each State and of Alaska and Hawaii showing
the aveas covered by topographic maps and geologic folios pub-
lished by the United States Geological Survey may be obtained
free. Copies of the standard topographic maps may be obtained
for 10 cents each; some special maps are sold at different prices.
A discount of 40 percent is allowed on an order amounting to
$5 or more at the retail price. The discount is allowed on an
order for maps alone, either of one kind or in any agsortment,
or for maps together with geologic folios. The geologic folios
are sold for 25 cents or more each, the price depending on the
size of the folio. A circular describing the folios will be sent
on request.

Applications for maps or folios should be accompanied by
cash, draft, or money order (not postage stamps) and should be
addressed to

THE DIRECTOR,
United States Geological Survey,

November 1937. Washington, D. C.

NOTE:—Effective on and after October 1, 1946, the price of standard topographie
quadrangle maps will be 20 cents each, with a discount of 20 percent on orders
amounting to $10 or more at the rétail rate. ;
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AMERICAN SMELTING AND REFINING COMPANY

Tucson Arizona
July 29, 1960
EILE MEMORANDUM
C. E. CLAINS
Amole District

On July 28, 1960, CE claim notices 5 through 32 were
replaced in the field by amended location notices. A new
claim, CE 33, was staked same date.

Attached claim map s r t claim layout and
supersedes previous map. c!?.%'c;ﬁ' the notices for ASARCO

in his name, and placed them on the ground.

The portion of CE 23 excluded is under commercial
lease, as advised by State Land Department, letter 7/22/60.

JOHN E. KINNISON

JEK/ds

Aa=16.1.08
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

June 30, 1960

On June 24, 1960, | staked the C. E. group of 32 claims in
State Sec., 32, Tiks, R12E, 2 miles S. W. of Park Hill. The claims
were staked under the name of C. E. Williams, a company employee.
See attached claim map.

The survey was done by h-wheel drive auto traverse, using a
small auto compass and the speedometer. Referring to the attached
map, the NE corner C.E. | was established by speedometer measurement
along Bopp Road from the presumed N. W. corner Section 32 =~ being
on old fence and some nearby iron pins about 30' south of the road.
The NE corner of C.E. 17 was established in the same manner. Lines
| mmmthndtmlnmt (2¢ x 2 x 5') placed as
shown each with & location notices in small plastic pill bottles.
Lines A and B were checked against the south line of Sec. 32, and
corners established as shown by U.S5.6.S. survey markers. The error
in length of line was short about 150-200', and deviation of bearing,
checked against the section corners, was not measureable.

i

| estimate that any one post |smutofp|hunchmthn
150 feet.

John E. Kimnison
JER/z
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Ari.zons
May 18, 1960

MEMORANDUM FOR K. E. RTICHARD

SQUTH AMOLE DISTRICT
Porphyry Copper Exploration

In his letter to Mr. Pollock of April 25, 1960, Mr. Richerd dis-

.cussed the property situvation and cutlined in general the plems Tor fubure

procedure in the subject area. The following comments deseribe the prine-
cipal geologic features which will influence exploration and interpre-
tation of date gained therefrom.

SUMMARY

The Mission and Pima oye deposits, and the copper mineralization
in the San Xavier Reservatlon occur within a broed belt of alteration
vwhich trends northwesterly toward the gravel covered pediment along the
southwest flank of the Tucson Mountains. In this vieinity, the South
Amole districet, dyllling et Paxk Hill by Kern County Land Co. {sece attached
wep) disclosed significant disseminsted copper mineralizetion in sediments
edjacent to a wonzonite Intrusive. Thelr drilling also has showm thet a
shallovw pediment extends farther west beneath gravel than previcusly sup-
posed, and that weakly mineralized monzonite porphyry is there present.
Disseminated copper occurs in a small monzonite plug at Seginaw Hill, b
miles southesst of Park Hill. '

Thege copper deposits in the South Amole district are not ore
bodies, nevertheless they are significant in thet they may be offshocts,
or satellites, of a larger zone of disseminated mineralization concealed
by alluvium on the adjacent pediment. Furthermore, our drilling on the
Indian leasedid not discover a northern limit of the Mission-Sen Xavier
alteretion zone, so this importent copper-bearing zone may questionably
be projected imto the wide alluvial covered pediment west and south of
Saginav Hill ("North Boundary area," Richaxd's letter to Pollock). For
these reasgns, parts of the South Ample district and San Xavier Reserva-
tion should be regarded as potentially ore~bearing.
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MINERATIZATION

The disseminabed Cu mineralization known in the Pima (Mission
and San Xavier) end Amole Districts is of four related types. Wide halos
of altered rock surround the ore zones.

1. Pervesive disseminaticn and lecal messive sulphide replacement
in tactite; viz., the Mission ore zone and Pime wine. The tactltes were
formed from Paleozoic limestones.

2. Disgemination in froctured clastic sediments of the Amole and
Pime groups; viz., the Misslion ore gone end Pima wmine, the sub-commercial
deposit of the San Xavier lease, and paris of vhe Duval mine. These dee
posits have the characterigtics of the so-called "porphyry coppers.”

3. Disseminetion in porphyries. This type is not dominent in
‘the commerciel deposits of this area. Mineralized porphyry oecurs at
Saginaw Bill, Mission, San Xavier lease, and Duval.

k, Bedded replacement of Amole group. This type of deposit cccurs
in Paxk Hill, discovered by Kern's drilling. The thin-bedded sediments
are harvdened by insiplent silication, bub bedding is preserved. Dissemi-
nebed to massive chelcopyrite, pyrite and pyrrhobite selectively mineral-
ize along bedding struchurs.

Aiteration ascociated with (1) forms large arveas of gaxnet, diop-
side and actinolite. Magnetlte io present in the Plwa mine. Alteration
associated with (2} and (3) fomms quaxtz, sericite, and clay, and 48 Lypi-
cal in a general way of the alteration found at Silver Rell and elsevhere.
Much of the alteration of the "metaporphyry” at Mlssion is similaxr to
feldapathization of the Ajo oy Begdad type.

FPARK HILL DRTLLANG

Compeny interest in the South Awmole district was stimulebed when
Wayne K. Wallace, chief geolegist, Tucson office of Kexrn County land Co.,
allowed wme to see some of their drlll cores and logs from Park HiIll (let-
ter, Richard to Polleck, 1/2/60). Subseguently, Richerd and Courtrlght
examined gome of the core, and o yeport and drill logs by Wallace.

Kern drilled 6 holes in a joint effort with Ventures, Lid., and
a seventh hole after Ventures had dyogped out. Two of these were shallow
inclined holes %o ltest specific targets, and another was e shallow verti-
cal hole north of a wajor feult in the footwall block. The mineralization
caut by these 3 holes is weak. The wemaining four holes {Table 1), which
bound en ares voughly 400' x 500', are vertical and reage from 1170' to
1550° in depth. All show apprecisble mineralization.

The outerep above the well mineralized ground is but weakly altered,
and does not reflect the ore-grade horizon, which is below 600°'. The
rocks are thin bedded sxrgillite (hornfels) and sericitized arkose. Beds
dip about 459, except in the first few hundred feet, where steeper dips
are found to be truncated above a persistent 309 faulb.
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Kern has assayed only selected portions of core (Table 1) -~ those
zones in which there is visibly strong copper mineralization. The lower -
grade portions between these zomes of high-grade received little attention
from Kern geologlsts. Asgays ofthe thin higher grade zoneg vary from .
about 1 to 5% Cu; 2-3% being the most common renge. Certain lime-silicate
argillite beds appear to be most favorable for the high-grade Cu concen-
trations. Pyrite and chaleopyrite replace these beds, yet preserve the
bedding structure. The arkose appears Lo be most favorable for dissemi-
neted mineralization, but an undetermined smount of copper is also dissem-
inated ag tiny sulphide grains throughout the argillite. Silver is pre-
gent in a ratlo of about 1/2 oz Ag %o each 1% Cu.

GEOPHYSICAL CONSIDERATIONS

The application of induced polerization, the method most directly
responsive to disseminated sulphides, needs 1ittle comment. In the re-
connaissance of parts of the San Xavier Reservaticn and scuthwest of Sag-
inaw Hill, the first objective of IP surveys would be Yo discover whether
or not the San Xavier altered zome has 2 northern limit, and to outline
its location if it does cenbinuve. The weakly disseminsted, sub-ore grade
sulphide concentrations of the alterad zone will be of significance if
they can be detected. Since some beds of the Amole group contain very
smell guentities of syngenetic pyrite, a background response mey have to
be considered. '

Magnetomeber surveys would cervainly pick up response from the
magnetic post-ore basalis, and also from mngnetic formetions in the Pima
group of pre-oxe rocks. For examples, the Hycon sercmag. San Xavier sur-
vey for ASARCO pointed out the basalt cover with considerable success, and
the Kern drilling socuthwest of Pexk Hill showed a megnetic high there to
be cauged by magnsetic conglomerates of the Claflin Ranch or Silver Bell
formekion. Megnebite in the Plume mine ore zone (United Geophysical) and
pyrrhotite zones ait Park Fill (Kern Co.) have produced magnetlc-high
anomalies. The Park Hill megnetic high was a2lgo located by our Hycon
survey; After a field check this ares Was yecommnended for further sbudy
by ASARCO geophysicists (Memo: Frwin to Lacy, T/17/57; letter: Lacy to
Richaxrd 7/30/57). In contrast, a magnetic low bas been found over some
altered end sulphidized areas, such as San Meanuel and Silver Bell. These
examples are given to illustrate some of the features vhich would influ-
ence, and complicate, the interpretation of magnetle surveys ia the Amole
a8 . :

Electromagretic surveys need little comnent hexe. The EM work
at Mission and ensuing discussions have brought out the pertinent factors
and problems. I might note, however, that southwest of Park Hill a strong
EM high area (Kern Co. survey), elongated NW, may reflect & fault warking
the edge of the shallow pediment; it wnight be that EM work could help
“outline the pediment, if this becomes necessary.

At Mission and San Xavier it proved possible to correlate bodies
of heavy silicates (tactites) with gravity "highs" and to correlate some
"structure~type" linear gravity features o contact (faulis) structures.

On a regional scale, high mountain blocks produce higher gravity response
than deep valley blocks, and if the twe are bounded by a large steep feault,
the gredient between the high and low gravity intensity might so reflect.
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The interpretation of response obitained over alluvium would be hampered
because it is not possible to compensate for effects produced by the
presently unknown bedrock topography in the South Amole avea. Tactite
bodies may or way not be concealed beneath elluvium on the Ssn Xavier-Amole
pediment; at least, there are no direet leads, or projections, which would
so indicate. It 1s an open question, then, whether gravity surveys are
warvanted at this tinme.

ROCKS

The identifiable rock formations in the Pima-San Xavier-South
Amole districtg are numercus and varled, and it is essential to struetur-
al interpretations that they be recognized ecorrectly. The stratigraphic
colum znd igneous intruslves thal have been resolved by Compeny geolo-
gists In recent years are shown on the abtached map. -

The geologic data that hove in the pash been published on the
Pime Distyiet and Tucson Mountains axe useful in varying degrees, bub
all those former works contain misleading end sometimes grossly incorrect
intexpretations. Two years ago I had writien on the South Amole district
in an unpublished thesis (University of Arizona). Perts of the geologic
Ppresentations novw given are baged on that work, and parts on mepping and
drilling interpretations for the Company by J. H. Courtright, 0. D. Evens,
Byron Hardie, R Cribbs, end ayself., I consider that the information
now set forth, even though brief, to be o significsat advance over the
geologic informetion vhich is aveilable to otber compenies. Some addi-
tions and perbeps changes mey incur in the future, as study of this area
BYill continues, bubt T have no doubt that the salient facts as here dege
cribed are correct. Where conlroversy exists I have attempled so to specify.

Pre-0re Rocks

Mineral Hill grenite, -- Pre-Cembrian. Coarsc-greined intexlock-
ing quartz and pink or ten feldspar, with wisps of blotite-chlorite.
Age open 1o some aergument, as it hinges upon stryuctursl interpre-
tation near Minersl Hill, and corrclation by lithology to definite
pre-Cambrisn granite 3 miles to the soubhwest.

Cambrian Sediments. -- {1) Bolsa quarizite at base, about 600!
thick; iwmpure and gritity; thin, pebble-conglomerate at base.
overlain by (2) Cochise formation, 300' thick in north Tueson
Mountains; not definitely known iz Pima district, although a

brovn sility schistose quartzite, about 25-100' thick at Minersl
Hill and Twin Buties may be its equivalent. Overlain by (3) Abrigo
limestone, about 350° thick; bended, gnarly limestone end silte-
stone.

Carboniferous and Devonian limestone. -~ (1) Devonien Mertin lime-
stone, about 350" thick; thine- to medium-bedded limestone ang,
dolomite; brown and gray, teathers to buff and pink tones; thin
coral reef in upper half. Overlain by (2) Mississippien Escabrosa
limestone, ebout 600' thick; thick-bedded pure, gray liwestone;
uvnder elightest metemorphism forms messive s White, coarse-grained
marble. Overlain by (3) Pennsylvanien Horquills limestone, thickness




plus or minus 1000%, not accurately known; thin bed of red sili-
stone eand chert-pebble conglomerate at base; lower portions lime-
stone, some dolomite, few thin shale partings; upper portlions more
clestie with much sandstone aund shale.

Permien limestone. -~ (1) Berp formation ~- in pert equivalent %o
Bryant's Andrade formatlon -- overiies Horgullle limestone with
gradational contact; Pennsylvanien-Permian boundary within lower
part of unlt; limestone, shale, sandstone, some yed beds and gypsi-
ferous univs; thickness not established, probably between 300-800'.
Overlain by (2) Scherrer formetion; purs, fine-grained white quazrtz-
ites, above and below & gray fine-grained dolomite with character-
istic calcite nodules (1/8" to 1/2"); lower quartzite 300° (7), dolo~
mite 150-300', upper quaxrtzibe 50-150'. Overlain by (3) Concha lime-
stone, 800' plus thieck; dark gray %o black cherty limestone; generei-
ized sequence is: 25' thin-bedded limesione at base, folleved by

50" very cherty limestone, followed by 75 massive black limestone,
followed by variable seguence of thin- to thick-bedded limestone

and dolomite.

Amele group. -- Lower and Upper Cretaceous, upper parts usy he
earliest Tertiary. Thickness not accurately known, bub probably
exceeds hO00'. Limestone conglomerate up to 50! thick at bage -
uvsually thimmer. Amole group ebove this consists of a monotonous
sequence of thin-~ to medium-bedded axkose and siltstone, shaly units,
and occasionelly & thin silty limestone bed. Tan to gray in weathered
outerop, with a fewr black shales and limestones. Unweathered silty
sequences sre dark to light gray, weakly calcareous, and contain
traces of syngenetic pyrite and carbonacecus material. Near Saginaw
Bill I heve mapped four formations, but their correlations aorth

and south of this area are uncertain. These ara:

1. Braun forxmation, estimeted thickness 1000' pius, overlies lime-
stone conglomerate deposited on Permian Concha(?) limesione.
Tan end gray {outerop) siltstone and silty arkese, few thin
limestones, generally thin-bedded or shaly.

2, Dead Cow formation, 2000' thlck more or less. Interpreted %o
overlie Braun Hrmation. Coarse-grained white or gray arkese,
pebbly lences common. Inberbedded silistones about 30% of
gecbion -~ in outerop these are generally covered. Lover Cre=-
taceous fossils in middle. Unconformity near top, but lithology
gsame above and below. :

3. Mouse House formation, thickness uncertain, may be several hunw-
dred feelt. Interpreted to overiie Dead Cow formation. Black
and ten carbonaceous shales and shaly limestone. Contains Upper
Cretaceous fossils (possibly Tertiary).

%, Echo Valley formeiion. Thickness wnknown, may exceed 1000'.
Similar to Mouse House formation, except that it contains fewer
limestone beds. Also similar to Braun formaticn. May prove
not to be feasible to separate this unit from underlying Mouse
House formation. '




Pima group. -- A new naue, used for thoee rocks presumed to be of
Lower Tertiary age, which lie between the Amole group and the Cat
Mouwntain rhyolite. We presently divide this group into:

1. Silver Bell formation. Massive andesite~-porphyry breccie.
Courtright has found this unit to be very widespread -- from
Silver Bell as far east as the Little Haitchelt Mountaine, New
Mexico. The thickness varies from zero to 1000' more or less
in the Auole-Pime area. Commonly it is strongly magunetic, but
this is a variable feature. May be dominantly af flow-breecia
or volcanic mud«flow origin, but water washed conglomerates axre
interbedded.

2, Claflin Rench formation. -- Composed of conglomerate, erkose,
and siltetome, possibly with a considerable amount of pyroclastic
constituents. The conglomerates, exceps where metawmorphosed,
are modervately soft and pabhbles and beouldexs weather out. The
sllistone and arkose are similer to those of the Amole group.
Andesgitic debris is characteristic. Colors are gray ©o olive.
Andesite pebbles may cause the formeticon to be locally magnetic.
Red beds bave been noted in vwhat nmay be Claflin Ranch, west of
the Tueson Mounieins on the Papago Reservatlon; mepping in the
Tueson Mounteios et present includes the Recreation redbeds
(formerly called Cretaceous) and some red conglomerates on
"Piedmontite Hill" within this formation.

3. Tucson Mountaelin c¢heos. Knewn definitely only in Tueson Mountsiuns,
where 1% forms tabular layer below Cat Mountain rhyolite, and
weonformably above the Amole group. Thicknees varies from zexo
to LO0®. Consists of unsorted rubble and huge "house-sized"
tlocks of all older rocks, foywed by landslide action. May be
younger than Silver Bell and Claflin formations, or partly
equivalent.

k., Papage Pormsllen. Messive a?gillite waich overlies the Peleo-
zoic rocks in the Mission ore zone.

5. Kino formation. Cen,glomera;&e and argillite below "botiom thrust"
iz} Mission (_)re zZone. May overlie Papago formeticn. Both Papago and
Kino formations believed roughly equivalent to Claflin Ranch formstion.

The relative ages of the above members of the Pima group are subject
%o further study. In general, the Claflin Rench Fformation appears to vary
tremendously in thickness and usuelly it lies beneath the Silver Bell
formation. In particuler localities it appears that Claflin~type beds
overlie as well as underlie Silver Bell~type andesite. The similavity
between certain features of the Tucson Mountain chaos and the Claflin Rench
suggests correlation, but inasmuch as the "chaos" contains fraguents of Sil-
ver Bell and Claflin types, it may be in parc or entirely younger.

Cat Mowatain vhyolite. -- Lower Tertiary. A sequence of rhyolitic
velded tuff-agglomerates. Thickness varies from zero to 800! plus.

Anklam formation. -« Lower Tertiary. Overlies Cat Mowmtain rhyolite
with apparent conformity. Maximum thickress plus 500, A nev name
to replace term "Safford tuff" as applied to these beds. Consists of
tuffaceous lake beds of silt and arkose, poorly indurated.
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Tvy May andesite. -« Replaces term "diopside andesite". Brown
porphyritic andesite which intrudes Anklam formation as sills.
Mey lecally be a flow on Anklam heds.

Sierrite granite. -~ This term has previously been defined in vary-
ing manners; some speculation still exists conceraning the coarse-
greined wvariety. Divisible into:

A. Twin Butlbes phese. Gray medium-grained, even-textured quartz
monzonite or granite, with thick euhedral books of biotite.
Intrudes Paleozoic, Cretacecus, and Tertiary{?) rocks. Forms
the principal magss of Sierrlta granite outerop.

B. Coaxse~-grained phase. Similer to A. but contains large orthd-
clagse crystals. Texture more uneven. Biotite more altered.
Contactes with Twin Buties phase obscurs. Forms foolrall of
"Besement fault"” below Mission ore zone. Crops out west of
Mineral Hill. This phase uight originally have been pre-Cem-
brian granite, now partially melted or digested, but in any
cgge it is ladeed a part of the Slerrita granite mass.

Spherulitic rhyolite. -- Light colored siliceous rhyelites which
intrude zone of Tucsonr Mountain chaos and cut lower part of Cab
Mowntain rhyolite.

Biotite rhyolite. -~ Tan rhyolite, packed with foreign inclusions.
Biotite laths numevous. Intrudes Ivy May andesite apd Anklam form~
ation. Dominently pipe~like intrusive but also may form flow
layer on Sen Xavier Reservatlion. Has characteristic textures --
both megascople and microscople -- vhich appear in all areas where
it has been mapped.

Short's Ranch andesite. -- Light gray acid andesite porphyry.
Intrusive nesx Saginaw Hill; wmay be flow elsevhere. Younger than
Anklam formation.

Intrusive porphyries. -- Monzonite and quartz monzenite porphyry
occur as suell stocks and dikes. Includes "meta~porphyry” of Mise
gion ore zone. These appear o he the youngest of the pre-oxe
Intrusives.

Post~-Ore Recks

San Xavier formetion. -- Middle Tertiary, peossibly equivalent to
Lower Migcene Minetta formation. Varieble in thickness. Conglom-
erate and silty sandstone is overlain by flow of basalt porphyry
with strikingly large feldspar phenocrysts, in turm overlain by
conglomerate and silty sendgbone. Lover conglomevate generally
reddish in color. Upper conglomerate generally browvn, with frag-
ments of hasalt porphyry. Rarely, large tabular blecks of shate-
texred yock are interbedded with the conglcmerates, and are prob-
ably lendslide slabs.

Black Mountain basalt. -- Middle Tertiary. Black vesicular apha-
nitic basalt flows. QCenerally forms "tableland" topogrephy.
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"0Older conglomerate”. =- Well indureted conglomerate overlying
Riack Mountain pasalt on the covered pediment of San Xavier
Regervation.

Velley graveis. -= Gensrally unconsolidated gravels and sand of
‘the present mowntain-erosion cycle. )

Tntrusive sndesite. -- Verious andesitic and baseltic intzusives

of pmall Bize. Some are post-Black Mountein basalt; some mapped
in this category may be pre-orve.

EROBION SURFACES

Surfaces of erosion are imporitent to structural enalysis, inasmuch
as they represent peviods when older Yocks wera locally vemoved, and they
frequently merk the end of an episede of structural disturbance. In this
ares, egpecially, some unconformitles have been misinterpreted by other
geologists %o be fault struchbures. The several such surfeces which we
have recognized here to be of particulsy impordence are as follows:

1. Pre-Canbrian. The gresad wceonfornity between older pre-~-Cam-
brian and Paleozolc needs no comment.

2., EBrosion between Permlon and Creftaceous is seen here to have
channeled only slightly into the Paleozoic rocks, The bedding of the Two
rock seguences is conformeble. In sowe specific localities in scuthern
Arizone this surface is one of considerablie relief, erosion having cut
into the pre-Cembrian. 7This condlition, although not knowm or suspected,
uleght exlst in the San Xavier-Amole arsg.

3. At the end of the Cretacecous period, or in the earliest of
Teritiary time, "laremide” forees were initiated. The Paleozole-Cretececus
sedimentery bagin was destroyed, and epeizic seas were pushed out -- never
%0 rebturn. Sediments were intensely folded and locelly, as abt the Silver
Bell mine area, may have been intruded Dy ecid ipgneous bodies. These rocks
were leveled o a surface of low rellef calied the "Tucson surface”.

i, The Pime group was deposited on the Tucson surface. There
may be intervals of ercsion within the group, but these are net yet well
known. Igneous intrusion may or uey not have accompanied the close of
this perlced.

5. TIa the Roskruge Mounteins 20 miles west of the Tueson Movmtains,
the Pima growp lies in lerge angular uvaconformity belew the Cat Mountain
rhyolite. Conglomerate and sendstone 10° thick merk the contact. A%
Silver Bell this unconformity is demonstrated by a thin conglomerate ot o
the contack. This surfece of evosion is referred to as the "Papaguerie
surface”. Where exposed in the Tucson Mowntains it is not apparent as
& major erosional surface.

6. After deposition of the Cat Mounitain rhyolite and Anklam form-
ations, and intrusion by ignedus bodies, these rocks were eltered, mineral-
ized, Paulted and tilted, and subsequently exposed to ercsion. Ine surface
produced was probebly in pert mownbainous. Thils first post-ore erosion sur-
face is neamed the "San Xavier surface". The San Xevier formation overlying
it contains fragmente of aliercd rock.
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T. Erosion of parts of the Sen Xevier formation preceded the Black
Mountain basalt. The beds below the basalt are in angular unconfornity

gn a.zeglonal scale. Lecally, sharp wmonoclinal f£olds cause steep uncon-
ormaity. _

8. The "older conglomerate" lies on an crosion surface of bdasalt H
the extent of this erosion is not fnow knowm.

9. The present bedrock surface reflects the last phase of Basin-
Range mountein structure, but now has been eroded to form the widespread
pediments of the Pime~Sen Xavier-Amole region.

STRUCTURE

A8 mey be seen on the atiached geologic map, the structural pate
tern is complex throughout, but three major "structure blocks" are dominant.

1. The Mission ore zone and San Xavier alteration helt south of
Black Mouniein foxm the hanging well plate of a posteore low-angle fault,
district-wide in its extent, which has moved mineralized rocks and Tertliary
pogt-ore formations over Sierrite granite. This "Basement foult" hes been
referred to as a thrust fault; conbrery to this conventiopal interpre-
totion, cur present belief is that it mey have been formed by a free-sliding
gravity block of huge dimensions. The position of the Basement fault
porth of the Resexvabion is unknowm. Unless it is so great & feature as
to involve the whole of the Tucson Mowmtains, it wmust emerge to the bedrock
sub-cutczop somevhere in the "North Bowndary" ares: The internel structure
of the upper plate is complex. Clues which will eventually poiut oubt the
locasion of the faulted lower segment of the Mission ore zone are pres-
ently being sought. :

2. The footwell block is composed of Slerrita granite in the
Pims district. Near the Duval mine, ten miles south of Mission, the foot-
wall block conteins mineralized sediments and othexr rocks.

3. The Tueson Mountain block is probably formed, in part at leasi,
by steep Range~front faults buried wnder alluviuvm some miles distant from
bedrock ocuterope. Certaln pronounced fissures in elluvium near and northe-
west of Black Mountaln mey reflect steep bedrock structures which separ-
ate the Tueson Mountein block from the Reservation area.

Ackachments
JEK/ds
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Park Hill Drill Hole Assays

No Asseys: DDH's 1, 2, and 6

No Log : DDH 7 {1500' 70 - penetrated some ore intercepts
DDH 3
Footage Run % Cu 0z. Ag

63600 - 6&‘1-0 5 n13 02

641.0 - 646.0 5 .71 A

6Lb6.0 -~ 651.0 5 .02 o 20°
651.0 - 652.0 1 .38 .2 “61%  Cu
652.0 - 656.0 L <5 2 .3 oz Ag
65600 - 659‘0 2‘!‘ 3096 1-0

,}OI;‘é N 70§‘§ - .5' ¢« ® @8 'lé v ® & » :2- L] 6.St
T09.5 = 713.0 3,5 3,95 o 201 cu
713.0 - T16.0 3 .61 oA 55 Ag
%25.6 : %2:(.6 - .5. - - » :l“i L] * L ] - * :3. L ) 7'
T27.0 - 729.0 2 A7 .3 BB cu
* & © ©o @& & ¢ & o = W & @ ¥ 4 & » 4 ¢ & % o @ .3 Ag
765.0 « 769.0 L, 2,85 .3

é.?i‘é : éTé.é v . 05. - - L :lé - - * [ 3 ® - -

876-0 - 88110 5 '33

881.0 - 886.0 5 56 éo’
886.0 - 891.0 5 Lk .27 Cu
891.0 - 896.0 5 24 All
896.0 « 901.0 5 .18 Arkose
901-0 - 906‘0 5 021

906.0 - 911.0 5 .18

911-0 =] 916.0 5 .18

916.0 - 921.0 5 W15

921.0 - 926.0 5 .23

926.0 - 931.0 5 .31

931.0 - 936.0 5 . «33
légé.é-olégé.é s = '1:5. . ll:8é & & e * 9 :h.- L]

L] . - - - L] L] e Ll ® L » L] *° - ® L L] e * " - Ld -

1550 1D

0 - 5% Arkose, siltstone, some 1s.

L5 - 1550 Bx, dip 30°, at staxt. Diss Cv in Ark. below.
Arg. and ark., some limy{?) beds. Spotty strong
replecements and diss Cu to bottom. '



TABLE I ~ Continued

Foctage

73340 = 736.0
7360 = 739.0
739.0 -~ Th0.0
835.0 - 837.0
8“.0 - 838.0
838.0 - 839.0
839.0 - 8k2.0
8""2-0 - 8)41('.0
1088..0- 1089.5
1085.5- 1090.5
1090.5~ 1092.5
1092.5~ 1095.0

DDE b
Run % Cu 0z. Ag
3 009 07
3 1.97 1.3
1 R oL
. 02' » 8 @ ::Li @ * o s @ : . e
1 2.06 1.2 5°¢
1 .36 5 3.81
3 5‘51" 202 1066
2 lm .a‘
. ?1:30 s ® :gé e & & @ @ :go « |
2.0 Ig 3 L
205 . 'l“ ’36

L3 * L » L] L ] ® L * ® L Ll ® - * - ® L] L) v e & . -

1170 T

Ark and airg.
Bx, 30°, et 220° -- below bBeds dip 40-50°, Dies
Cu logged fyrom 220 éown, increasing in strength.
Bottom 507 weal.

Steep dips, flallen toward 220°.

DDHE 5
Footage Run % Cu 0z._Ag
68305 - 687.0 3.5 lcle o6
é&g.a : 0@2 o » L ] .hc » L] 0.‘:15 L] » - . e :5‘ .
égé'a : 698 0 ‘ L .2. Ll * 01:1; L ] ® » L & :5. L d 6’
€96.0 = T00.0 2 3.95 1.6 .61
m-o o 702-0 2 2'73 .9 1‘0
%1.6.; : ‘%lé'é L - J.‘.é L L ] .b‘.:ué L ] L) L] L 3 'l: & L ]
.;63'5 : %76.% * » .2‘ A‘ v tl:lé » - L ] L L] :3‘ L] El...s'
770-5 - ’nlos 1 hos'z : 101 l!%
Trlos b 773.0 1-5 1.05 l3 '5
éwga :. éh.B o o L] 03&. - L] .3:°é L] L ] -« L L ] :90 L]
L ] L] - .1i?é.§ q.?D. L] L ] * L L o e L * L] | 4 L 2 L3 L »
0 - 300 iog diss Cu.
~ 540 Mostly barren.
- 1150 Diss Cu ané some strong replacemnspt.

- 1178 5 Barren.

&g

& 2

3




Exwin to lacy, Nov. 20, 1956

"Anomaly 1 - «... The correlation to the monzonite outerop on Brown's
map is motable. In plan, the sub-outerop of the anomalous body is probably
approximated by the area within the 1000 gamma contour. Theoretical cal-
mxmn-&asmorwwmm'wmwumm-
lous body.ess .

 Morrisen to Lscy, April 29, 1957

"Anomaly 1, Block III - «...S5ee maps T-13-16A% and T-13-17A%. This
anomaly occurs in & silicified, spottedly mineralized sedimentary ares....”

#These two maps, and also T-13-50A, T-13-60A, T-13-61A,
T-13-62A, are not in the Tucson files.

Erwin o Wg J"!-Ll?) ]ﬁﬂ

"The position of anomaly 1 was located by Mr. Morrison approxi-
mately as shown on Hycon's map. Ground on the southern portion of the anomaly

Tucson Mountain Park. A drill was located as nearly as could be determined
beerved
°

slightly east of the center of the high, and Mr. Morrison and I o

that they were at a depth of 360 feet at the time we visited the

Copper mineralization and alteration are evidenced in the surface expo-
sures and prospect pits. Susceptibility measurements gave no insight into
the probable cause of the anomaly but the correlation with the mineraliza-
tion is noteworthy. It is interesting to observe that the western half
of this feature lies in a gravel covered area. A check of ownership with
respect to the magnetics seems warranted.”

lacy to Richand, July 30, 1957

"Some further ground geophysics is recommended over valley fill
on the west part of anomaly 1 and on anomaly 4 if the property situation
is favorable."

J« E. KINNISON
JEK/ds



GEOPHYSICAL DIVISION
Salt Lake City, Utah

\/ June 14, 1960

Mr. J. E. Kinnison

American Smelting and Refining Company
813 Valley National Building

Tucson, Arizona

Dear John:

This will acknowledge receipt of your letter of June
6 and the package containing the samples.

I will distribute the results of the I.P. tests when
they have been completed.

- Thank you.
O)
o Very truly yours,
We E. SAEGART
WES :si
cc :K.E.RICHARD
R.J. LACY
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AMERICAN SMELT ING AND REFINING COMPANY
Tucson Arizona
June 6, 1960

Mr. W, E, Saegart

~ American Smelting and Refining Company
600 Crandall Building

salt Lale City, Utah

SOUTH AMOLE DISTRICT
I. P, Response

Black Cretaceous Shale
Dear Sir:

By another package | send six samples of Cretaceous rocks
from the South Amole area. The Numbers 1-5 are all from the Mouse
House and/or Echo Valley formations (see Amole report 5-18-60); they
are black siltstone and shales, probably carbonaceous or graphitic,
and contain tiny grains disseminated pyrite. The Number 6 sample is
evidently an interbed of arkose, and since it also contains pyrite
and is unaltered, | have included it. You will note occasional seams
of calcite, and the weakly calcareous nature of much of the rock.

Please see attached sheet for location and description of
WI..O .

Nearly identical rock has been extensively prospected by
drilling in Section 32 east of the Mission ore zone. If an |, P, tra-
verse is necessary in order to test the polarization response of these
black shales -~ in bulk -~ the Section 32 area is exceptionally suit-
able in that there the rocks are extensive, and known to be entirely
fresh (not mineralized).

Yours very truly,

JOHN E. KINNISON

JEK/ds
Attachment
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1.

3.

k.

5

6.

Discarded core, Bear Creek DDH "1" in Sec. aebym Hill
-~ gee geol. map. Black shaly siltstone, identical to (1).
Fine pyrite visible.

Discarded core, Bear Creek DDH "2" in Sec. 28. Same rock
as in their hole "1". -

Discarded core, Bear Creek DDH "1". Gray arkose with traces
of dies. pyrite and thin veinlets. Rock is essentially un-
altered and fresh.

IR AR,
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AMERICAN SMELTING AND REFINING COMPANY
Mr. C. P. Po , eties gl
180 Erovadway Fining Company
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K. Richard
Amole District . -2 - ~ December 17, 1959

According to Wallace, Bear Creek Mining Co. has staked about 40O
claims south, east, and west of Kern. During November they drilled two DDH's,
just south of Kern claims (3 on the map) to 250 and 350 feet. A brief re-
connaissance vest of Saginav Hill indicates that Bear Creek has staked a large
area extending south to the San Xavier Indian Reservation, under the name of
Richard Nielson, but that little if any location work has been done.

Wallace stated that Kerm had proposed to Apaconda that drilling oo
their land be undertaken in a Joint effort; this proposal was not accepted.
He also intimated that a joint venture or a direct sale would be open to con-
sideration with other companies.

Kern's exploration has established that considersble copper exists
in the sediments of Park Hill, and that altered rocks and porphyry exist um-
der a shallov pediment some distance SW of the nearest outcrops. Coupled
with the known veak alteration and porphyry st Saginaw Hill, these data sug-
gest this genersl area may nov be regarded more favorably than in the past
as a possible exploration lead. The data Kern has obtained would be use-
ful in evaluating exploration possibilities in the area vest of Black Moun-
tain oo the San Xavier Reservation, as vell as & possible extension NW
froa that area into the Saginaw Hill vicinity.

JEK/ds
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THE TOPOGRAPHIC MA:

The United States Geological Survey is making a series of

standard topographic maps to cover the United States. This
work has been in progress since 1882, and the published maps
cover more than 47 percent of the country, exclusive of outlying
possessions. A . it
The maps are published on sheets that measure about 16} by
20 inches. Under the general plan adopted the country *is

divided into quadrangles bounded by parallels ofNatitude and -

meridians of longitude. These quadrangles are mapped on

different scales, the scale selected for each map being that which

is best adapted to general use in the development of the country,
and consequently, though the standard maps are of nearly uni-
form size, the areas that they represent are of different sizes.

a3 i,
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A survey of Puerto Rico is now in progress. The sca'le_of"v
the published maps is g5, : ;

The features shown on topographic maps may be arranged in
three groups—(1) water, including seas, lakes, rivers, canals,
swamps, and other bodies ‘of water; (2) relief, including
mouritains, hills, valleys, and other features of the land surface;
(3) ciiﬁu‘e (works of man), such as towns, eities; roads, rail-
roads, and boundaries. The symbols used to represent these
features are shown and explained below. Variations appear on
some earlier maps, and additional features are represented on

‘some special maps.

On the lower margin of each map are printed graphic scales -

showing distances in feet, meters, miles, and kilometers. In

addition, the scale of the map is shown by a fraction expressing -

a fixed ratio between linear measurements on the map and cor-

~responding distances on the ground. For example, the scale

sss means that 1 unit on the map (such as 1 inch, 1 foot, or 1
meter) represents 62,500 of the same units on the earth’s surface.
- Although some areas are surveyed and some maps are coni-

piled and published on special scales for special purposes, the

Sstandard topographic surveys and the resulting maps have for
AR i : ’

‘many years been of three types, differentiated a¥ follows:
sl . 3 e L
1. Surveys of areas in which there are problems of great

public importance—relating, for example, to mineral develop-

ment, irrigation, or reclamation of swamp areas—are made with
sufficient detail to be used in the publication of maps on a
scale of ;45 (1 inch = one-half mile) or 745 (1 inch = 2,000 feet),
with a contour interval of 1 to 100 feef; according to the relief
of the particular area mapped. S

2. Surveys of areas in which there are problems of average
public importance, such as most of the basin of the Mississippi
‘and its tributaries, are made with sufficient detail to be used in
the publication of maps on a scale of iy (1 inch=nearly 1

“mile), with a contour interval of 10 to 100 feet.

3. Surveys of areas in which the problems are of minor.

public importance, such as much of the mountain or desert
region of Arizona.or New Mexico, and the high mountain area
of the northwest, are made with sufficient detail to be used in
the publicatign of maps on a scale of g (1 inch=nearly 2
miles) or s (1 inch==nearly 4 miles), with a contour interval
of 20 to 250 feet. ' o 2 '
The aerial camera is now being used in mapping. From the
information recorded on the photographs, planimetric maps,
which show only drainage and culture, have been made for some

areas in the United States. . By the use of stereoscopie plotting -

apparatus, aerial photographs are utilized also in the making of
the regular topographic maps, which show relief as well as

““drainage and culture.

A topographic survey of Alaska has been in progress since

11898, and nearly 44 percent of its area has now been mapped.

About 15 percent of the Territory has been covered by maps
on a scale of 555 (1 inch=nearly 8 miles). For most of the

-remainder of the area surveyed the maps published are on a

seale of z5s (1 inch=nearly 4 miles). For some areas of par-
ticular economic importance, covering about 4,300 square miles,
the maps published are on a scale of 5 (1 inch=nearly 1 mile)
or larger. In addition to the area covered by topographic maps,
about 11,300 square miles of southeastérn Alaska has been
covered by planimetric maps on scales of g and .

The Hawaiian Islands have been surveyed, and the resulting
maps are published on a scale of g5, :

the interpretation of-the contour lines. A contot

All the water features are represented in blue, the smaller
streans and eanals by single blue lines and the larger streams
by. double lines.. The larger streams, lakes, and the sea are
accentuated by blue water lining or blue tint.  Intermittent
streams—those whose beds are dry for a large part of the year—
are shown by lines of blue dots and dashes.

Relief is shown by contour lines in brown, which on a few

‘maps are supplqmeﬁtedi by shading showing the effect of light
thrown from the northwest aeross the area represented, for the =

purpose of giving the appearance. of relief and thus aiding in
v line repre-
sents an imaginary line on the ground (a contour) every part
of which is at the same altitude above sea level. Such a line
could *be drawn at any altitude, but in practice only the con-
tours at certain regular intervals of altitude are shown. The
datum or zero of altitude of the (Geological Survey maps is mean
sea level. The 20-foot contour would be the shore line if the
sea should rise 20 feet above mean sea level. Contour lines

_show the shape of the hills, mountains, and valleys, as well as

their altitude. ~Successive contour lines that are far apart on
the map indicate a gentle slope, lines that are close together
indicate a steep slope, and lines that run together indicate a
cliff. ) o e =

The manner in which contour lines exj)l'eﬁs altitude, form,
and grade is shown in the figure below.

> (&Y

R0
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W

The sketch represents a river valley that lies between two

hills.  In the foreground is the sea, with a hay that is partl;&imddresséd to

enclosed by a hooked sand bar, On each side of thé valley is

a terrace into which small streams have cut narrow gullies.

The hill on the right has a rounded summit and gently slop-
|

¢ ,
¥ gradually away and forms an inclined tableland that is trav-

g OF THE UNITED STATES SR UAD S

ing spurs separated by ravines. The spurs are truncated at
their lower ends by a sea cliff. The hill at the left terminates
abruptly at the valley in a steep scarp, from which it slopes

ersed by a few shallow gullies, On the map each of these
“features is ‘1’épf‘é§gnted, dire¢tly beneath its position in the
sketch, by contour lines. . =

The contour interval, or the vertical distance in feet between
one contour and the next, is stated at the bottom of each map.
This interval differs according to the topography of the area
mapped: in a flat country it may be as small as 1 foot; in a
mountainous region it may be as great as 250 feet.. In order
that the contours may be read more easily certain contour lines,
every fourth or fifth, are made heavier than the others and are
accompanied by figures showing altitude. The heights of many
points—such as road intersections, summits, surfaces of lakes,
and benchmarks—are also given on the map in figures, which

~show altitudes to the nearest foot only. More precise figures
for the altitudes of benchmarks are given in the Geological Sur-
vey’s bulletins on spirit leveling. The geodetic coordinates of
‘ trinv.n.gulatioi}i« and transit-traverse stations are also published in
bulletins. ‘_ , ' {

Lettering and the works of man are shown in black. Bound-
aries, such as those of a State, county, city,'lalid grant, town-
ship, or reservition, are shown by continuous or broken lines of
different kinds and weights. = Public roads suitable for motor
travel the greater part of the year are shown by solid double
lines; poor public roads and private roads by dashed double
lines; trails by dashed single lines. Additional public road
classification if available i§ shown by red overprint.

Each quadranglé is @sgiénated by the name of a city, town,
or prominent natural feature within it, and on the margins of
the map are printed the names of adjoining quadrangles of
which maps have been published. More than 4,100 quad-
rangles in the United States have been surveyed, and maps of
them similar to the one on the other side of this sheet have
been published. '

Geologic maps of some of the areas shown on the topographic
maps have been published in the form of folios. Each folio
includes maps showing the topography, geology, underground
structure, and mineral deposits of the area mapped, and several
pages of deseriptive text. The text explains the maps and
describes the topographic and geologic features of the country
and itsmineral produets. Two hundred twenty-five folios have
been published.

Index maps of each State and of Alaska and Hawaii showing

~the areas covered by topographic maps and geologic folios pub-
lished by the United States Geological Survey may be obtained
free. Clopies of the standard topographic maps may be obtained
for 10 cents each; some special maps are sold at different prices.

- A discount of 40 percent is allowed on an order amounting to

&5 or more at the retail price. The discount is allowed on an
order for maps alone, either of one kind or in any assortment,
or for maps together with geologic folios. The geologic folios
are sold for 25 cents or more each, the price depending on the
size of the folio. A circular describing the folios will be sent

- on request. e i

Applications for maps or folios should be accompanied by
cash, draft, or money order (not postage stamps) and should be

'THE DIRECTOR,
United States Geological Survey,

November 1937. Washington, D. C.

STANDARD S«YM#QJ{S . ESREective on and after October 1, 1946, the price of standard topographie
i } A N e BE ' guadrangle maps will be 20 cents each, with a disecount of 20 percent on orders
{ oS amounting to $10 or more at the rétail rate. ;
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